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ABSTRACT

Investigations undezrt.ekenin this research program was
hampered by mainly two aspects viz. small numbers of animals
available forr(!search purposes and that the work was
executed, dqe to ciroumstances, under intensive conditions,
taking into account, that the breed is recognized for its
ability to survlve under extensive and harsh conditions. The
results that came forth from this work should therefore
rather heregard:ed and. treated as a 6p.z:in9boardfor further
research on aspects investigated and also on additional
topics of importance, rather than. a set data base
representing the Damara breed.

Treatment of Dam.ara ewes with different synchronisation
procedttre13gave :dse to inconsistent results with regard the
interval from cêllsation of treatment to onaet of oestrus.
Group Al differe(i significantly from Groups A2, )\3 and A4
(P < 0.05 ). In most instances the interval under
discussion tended to be longer than findings quoted in the

(I

literature. with regard duration of oestrus, all treatment
groups showed cOIJlparableoestrous durations except the l?MSG
treated group which showed a markedly longer oestrous
period. The difference was however not significant
(P :> 0.05 ).



'l'hel;'eis a ce.rtain degl;'eeof variation in th.e lit.eratureas
to the age at which ewe lambs reach puberty. The Damara ewe
fall weU inside thb .range.( 290.43 days and 44.95 kg [,
Similar to other breeds, the Damara ram lamb attain puberty
a.ta relatively eal:ly age ( anatomical pubexty at 16.15 ±

1.52 weeks; physiological puberty at 19.61 ± 2.06 weeks and
39.54 ± 3.S0 kg bodyweight ). Macroscopic investigations of
the reproductive tract of the Damara ewe led to the same
conclusion. No diffel;"entilltionthat distinguishes the Damara
breed from any other sheep breed could be revealed.

Breeding t.echniques ( AI vs naturaltupping ) had no
significant effect on reproductive performance with
reference to the two experbnental groups ( P > 0.05 ). The
average dUl;'ationof the gestation period was 150 days which
is in agreement with that l;'ecordedfor other sheep breeds.
The Damara ewe seems to h.a~e some resistence towards lower
levels ( .5mg ) of .PGF2a during pregnancy but is vulnera);>le
towards higher concentratil)ns ( 10 mg ) during early
pregnanoy.

Plasma progesterone profiles indioated that the Damara ewe
has a fairly extensive. natural breeding season lasting from
approximately February until August. From the results
obtained, a fair assumption can be made that breeding is
possible throughout the year with. no significant difference
between aeasons (P > 0.05 l.

' ..



An impression gained. from the results which ware obtained
from specific teats executed dur~ng the program, is that the
Damara sheep does not.react according to expectations which
normally result when certain treatments with an intensive
nature are applied. The Damara breed is a member of the
sheep family and.as such does n6t differ exceptionally from
any other breed of sheep with regard to many aspects
investigated in the program. An outstanding feature of the
study which .:relatesto the statement made above, was the
disappointing results obtained from experimental work 40ne
with .regard to superovulation and embryo manipuxation.
Different aspects ó:£ environmental influences and
combinations thereof could have been the reason for the
reslllta obtained. SinCe this was one of the primary
objectives for the initiation of the investigation, this
leaVes a wide open and interesting field for research on the
Damara sheep with regard to these topics.
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UITTREKSEL

Ondersoeke wat gedurende die projek uitgevoel: Ls , is
hoofsaaklik deur twee faktore beïnvloed nl.kle:ln getalle
diere wat vir navorsingsdoeleindes beskikbaar i.3en die feit
dat 'n groot gedeelte van diewerk vanweË! omstandlghede
onder intensiewe toestande uitgevoer is, in ag genome die
bekende gegewe dat die DllIIlaraskaaperken word vir sy vermoë
om in moeilike en ekstensiewe toestande te oorlElef• Die
resultate wat hieruit voortgespruit het, moet dUIG eerder
beskou wOJ:d as in wegspringplek vir verderenavorsing
rakende aspekte wat ondersoek is asook bykomende: 'Onderwerpe
wat belangrik geagmagword, eerder as 'n vaste stel
gegewens wat verteenwoordigend is van die Damarara.s.

Onder optimaletoestande gedy die Drunaraskaap ten opsigte
van die neerlegging van energiereserwes, veral in die stert,
l;'ugen U.esareas BOOS vasgestel met behulp van kazkaase van
geslagqe proefdiet'e. vanuit 'n ander oogpunt bes1l:ou,kan dit
eweneens een van die aanleidende ooreake waes van die
onverwagte swak reaul.tate wattydens superovulasie verlu:y
is. Dit vestig weereens dif,~aandag op die moontlike
uitwerking wat verskillende aspekte van omgewingsinvloede
en/of kombinasies daarvan op navorsingsresultate kan h~

Toepassing van verskillende sinchronisasie prosedures het
afwykende resultate opge19war ten oJ)sigte van die interval

..



Plasmaprogesteroonpeile het aangetoon dat die Damara-ooi oor
'n redelik uitgeb~eide natuurlike teelseisoen beskik wat van
ongeveer Februarie tot Augustus duur. Eksperimentele data
wat verkry is, dui egter daarop dat die Damaraskaap nie
noodwendig 'n seisoensgebonde teler is nie. Siklisiteit het
nie betekenisvol tussen seisoene verskil nie ( p > 0.05 ).

vanaf einde van behandeling tot aanvang van oestrus by die
Damara-ooL Die tyd'sd.uurvan Groep Al was betekenisvol
langer as die van Groepe .A2,A3 en A4 ( P < 0.05 ). Die duur
van die periode ondex:bespreking was langer in 'Vergelyking
met beskikbare data uit die literatuur. Met verwysing na
die duur van ()estrus, het drie groepe oestrusperiodes van
vergelykbare lengte vertoon terwyl die PMSG-bahandelde groep
se oest.~speriode opmerklik langer was as ooreenstemmende
data uit die literatuUr. Die verskil was egter nie
betekenisvol nie ( p :> 0.05 ).

Teeltegniek ( Kl Vs ni!ltuurlikedekking ) het nie 'n
betekenisvolle invloed op reproduksierespons tussen die twee
eksperimentele gtoepe getoon nie (P > 0.05 ). nie
gemiddelde duur van dragtigbeid ( 150 dae ) stem egter
ooreen met die van ander skaaprasse. Die Damara-ooi het
oënskynlik 'n mate vallweerstandbiedendheid teen laer vlakke
( 5mg )l?GF2a gedurende dragtigbeid, maar is gevoeligvir
hoërkonsentrasies ( IQ mg ) veral gedurende vroeë
dragtigheid.



Vanuit bepaalde resultate wat uit die ondersoek na vore
gekom het, is die indl':ukgewek dat die Damaraskaal? nie op
spesifieke behandelings reageer aoos algemeen verwag word
wanneersodanlge behandelings toegepas word. nie. Vanuit Fn
breër perspektiefbeskou, verskil die Damaraskaap as lid van
die skaapftunilie nie buitenspo.d.g van enige ander skaap:ras
ten opsigte van meeste aspekte wat in die projek ondersoek
is nie. Met verwysing na bostaande was veralopvallend die
teleurstellende resultate wat verkry is van die
eksperimentele werk wat gedoen is met betrekking tot
superovulasie en embriomanipulasie. Die moont.like uitwerking
wat verskillende aspekte van omgewingsinvloede en/of
kombinasies daarvan opnavorsingsresultate kan he, kom weer
hier onder die soeklig. Aangesien dit een van die

puberteitsondersoeke het getoon da.tdie gemiddelde ouderdom
w~arteen Damara-ooilammers geslagsrypheid bereik, 290.43 dae
teen 44.95 kg is. Ramlammers bereik puberteit teen 'n
relatiewe vroeë ouderdom wat tn algemene verskynsel by skape
blyk te wees. oie gemiddelde ouderdom vir Damararamlammers
was 16.15 ± 1.52 weke ( anatomiese puberteit) en 19.61 ±

2.06 weke fisiologiesepuberteit } teen 39.54 ± 3.50 kg
liggaamsmassa • H.akroskopiese cndeceoeke van die
geslagskanaal van jong Damara ooie het geen ooglopende
verskille aan die lig gebring nie. In hierdie opsig verskil
die Datnaraskaap ook dus nie van ander skaaprasse nie.



motiverende oorsake vir die inisiëring van die ondersoek
was, bied dit 'n wye en interessante veld vir verdere
navorsing op die Damaraskaap.
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CHAPTER 1

GDERAL IJITRODUCTION

1.1 BREED DESCRIPTION

Tbe Damara sheep breed, regarded aa endemic to Namibia, bas'
over time undergone an evolutionary development process which
took place under natural conditions which can be descri.bed as
severe and completely independent of any .form of modern aniuta.l
husbandry practices. Ultimately a breed of sheep, characteri:iled
by qualities which lends it a certain degree o.f uniqueness,
exists today in the arid regions of North-Western Namibia.

The Damara sheep is able to cover great distances with ease,
feeding on gra.as, shrub and bush. Surplus fat reserves are
localized mainly in the tail which claslJ1fies it as a.fat-
tailed sheep. The Damarabreedradapted to harsh conditions, is
a functional and effioient breed of sheep, a statement which is
underl.ined by p.roven qualities such aa high fertility, strong
mother i.rustinctsand the capaci.tyto grow fast which are
inherent to this breed ( Table 3.2.1 ).

characteristics which describe. the Damara eiheep bzeed are set
out by the Damara Sheep Breeders Association ( 1993 ) as
follows;



h) Conformation: Damara sheep have large and symmetrical shaped
bodies which are long, oval and fairly deep. Beginning at the
nose, the top1ine is concave over the head, slants down the
neck with a,slight rise over the shoulders, a gentle drop to
the middle back from where it rises gradually over well

- Long tail, broad at the base and gradually tapering down to
a thin end below the hocks

- Short, comfortable gait
- Movable skin, ears and tail
- Agile appearance
- Strong, hard teeth
- Stx-ongly developed herd instinct
- Long reproductive life
- Strong mother instincts and high fertility

Breed desc;;:iption;
," ''''
«

~,

a) Bead: The noae is long and strong and inclined to be roman
in males, more so than in females. !rhe eyes are large and
bright with well developed, eyebrow ridges and movllhle eye-lids.
'.rheOamara sheap is predominantly horned although ewes are
frequently polled. The rams have well developed, spiral horns
which 'point away frOm the head. Behind the head is a typical
thiCkening or cushion which is more prominent in the ram than
in the ewe. The ears are ,relatively large and movable. A dewlap
is present and wattles on the throat are permissible.



rl
3 (l

developed loins and ends in a goose-rump which slants gently
down towards a straight tail. The inner and oqter thighs should
be well developed., the 1092. long and dry r but strong and well
placed with strong and even shaped hooves. The Achilles tendons
should be strong and slanting slightly forward. The knuckle
joints must be long, springy and sloping towards the hooves.
There should be no visible accumulations of fat on the body
apart from the rump and tail.

c) Colour and hair covering: The colour of the Damara sheep
range! through various shades from white to brown or white to
black while blAck and white or brown and white and dappled
patterns are common. Dark pigmentation is a requirement. 'rhe
hair is in general short: and shiny, but develops a WQol
covering during winter. Rams often have longer and stronger
hair on the neck and chest.

d) Tail: The tail is wedge shaped, tapering down from a broad
base to the tip which ends beloW the hock. A slight. kink or
bend in the tail is permissible but a discrimination. A serious
bend or twist is a disqualification.

e) Fertility: The D~ara sheep is fertile and the ewes are good
mothers. They reach puberty at a relatively early age and the
ewes can lamb during any time of the year.



C) ,()
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£)Rep1:()ductive organs; The males must have normal and well
developed testes contained in. a short scrotum. The udder of the
ewe must also be normal and well developed with two teats.

Di.cr~tnation8:

Bxcessivefat accumulation around the bas", of the tail
referred to 48 "cheekB~.

-tong woolly hair in adult sheep.
- h poorly deve16ped cuohionbehina the head.

Culling£aults:

- cylindrical shaped body
..Short 'tail
...Large, broad tail
..MoU"e ea1:8
..cow hock.
- Weak and sagging pastern joints
- Underdeveloped lIex organa ~nd long scrotum
...Bxagg.rated gooae-,tulllPand small hind'i"quarters
.. Hollow back
- Straight topline
..Ingrowing horns
...Onevon hoofs
- undersized ot oversized lower jaw
..OnmovL~9, drooping ears

..

c-

lj



The fat-tailed type, like evel:Y othe.r basic type of sheep
( and for that matter, every other domestic animal) is the
product of its total history. This includes descent from a

- Runts
Lack of pigment

- Woolliness
o - Narrow and or sbort bead

- Absence of cushion behind tbehead
( Damara Sheep Breeders Association, 199~)

1.2 ANCESTRY OF THE FAT-TAlt.BD SHEBP OF NAMIBIA

The parent stock of the fat-tailed sbeep has doubtless to be
sought among the 10ng- and thin-tailed domesticated breeds of
.Asia. Hence the ~ceutral wild stock of both the thin-tailed
and fat-tailed aheep i. identical. Paarst ( Bpsteint 1971 )

8uggestedthatthe recent fat-tailed Maimene ( Afghan ) bree<i
of Afghanistan and South-Bast 'l'urloneniahad been evolved from
the polled copper age. sheep of Anau, and the latter in turn
from the long-tailed turbary sheep originally domesticated by
the anciont inhabitants of the Mau oasis frolliOvis orientalis

a;r:kal.Duerst's theory of descent of the fat-tailed type of
sheep from Ovis orientalis arkal has been elaborated by Adametz
( IBpstein,1971 ) who included, in addition to the fat-tailed
tqrpe, all domestic breeds with a tendency to fat tail
formation.

...
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particula~ wild race and may include outcrossing of one
domesticated stock to another or several other related wild
races, in~erbreeding of various domesticated types which
evolved from the originally domesticated stock in different
environments, and artificial and natural selection under
different circumstances.

I.t is probable that tbe various forms of domesticated sheep,
and this refers not only to the long-tailed varieties, are
ultimately derlved from a Bingle domestlcated mouflonif.orm race
of Western Asia. No knowledge exist of the species or
subspecies first brought under domeetication. Whichever it was,
from this orlginal parent stock the various types of sheep were
subsequently evolved through environmental influences and
directive selection 91: deusirabie variants in different
cl,i.matic,social and.economic conditions. In the course of the
migrations of pastoral or agricultural peoples, or by
transmission, the earliest domesticated sheep reaq~~d regions
wbere different geographical races, subspecies or species of
wild sheep occurred, and through interbreeding with these, the
genetic pattern o£the race first domesticated was further
disturbed and. tbe range of variability widened. Most of our
domestic animals are not simple creatures but synthesized
beings, the issue of repeated crossings of domesticated stock
with wild races or specieu more or less related ( Epstein,
1971 ).After tbousands oj;years the .range of racial variation
among sheep has become so extensive that it is now difficult to
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uestablish the origin and causes ot this great variety of
characters, 80 tha~ it has become nearly impossible. to trace
the wild race of moufloniform aheep originally domesticated or
the various species and subspecies which subsequently
influenced the domesticated type.

Until the end of the third millennium BC,the hairy thin-tailed
sheep was the only type of sheep on the African continent. At
the beginning of the aeeond millennium, fat-tailed sheep mage
their appeara.nce in Egypt Where they are represented in
frescoes from the XtI tb Dynasty. The fat-tailed sheep entered
Africa by two ways: the Isthmus of Seuz and the straits of Bab
elMandeb. The northern stream did not extend far enough to the
south to join the southc~rn, althougb ~ibyan fat-tailed sheep
have p~netrated as far ltS Central Chad ( Epstein, 1971 ). To
this day the northarnarea of dist.ribution of the African fat-
tailed sheep is sepa.ratf!dfromtbe southern by a wide belt
occupied hy tbe thin-tailed breeds of the SUdan.

The southern group of tat-tailed sheep, which entered Africa by
way of Bab el Mandeb, extends from the Red Sea littoral and
Ethiopia into the lake districts of uganda, Kenya and Tanza~~~.
In Southern Africa the native flocks consist for the greate1
part of fat-tailed sheep. The original thin-tailed type of :the
southern. Bantu is restricted to a relatively small area in
Zimbabw(~ and Angola. The extensive replacement in Africa of
hairy thin-tailed sheep by fat-tailed animals is mainly due to
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one advantage of the latter namely the fat deposit on the 'tail.
The importance of the fat-tailed type to the peoples of Africa
is due to the fact that many of them are nomadic or semi-
no~dic pastoraliate who are in need of a fat producing animal.
The fat-tailed type of sheep provides for this need.

From the early history of the Hottentot people it may be
inferred that they acquired thair fa.t-tailed sheep at their
former home .inthe lake di~~rletG of Bast Africa where the fat-
tailed type is bred. to this day. After crossing the Zambezi
river on their southward migration, the Hottentots probably
.introduced fat-tailed sheep into Zi:rnbabwe.For before tb.9
invasion of the Southern African plateau by Black tribes, the
Hottentot range extended much further north, perhaps even to
the,bord.ers of Kenya ( Epst.ein, 1971 ). However, the Bottentota
were dr.i.vento the west and south by early Bantu invaders who
are believêd to have been in possession of hairy thin-tailed
sheep. .A faint. record of these early times has been preserved
in some of th!~ Bushman paintings from zimbabwe f depicting
historic eveni~a.

f/

The o,1';'iginals'heep of the Bantu peoples of Southern Africa
seems to have .peen of the hairy thin-tailed type in which the
rams were freq(lently maned. Thiatype of sheep is still
encountered in Angola and Zambia. The Damara ( QyahereroJ
sheep of Namib.i\aseem to have formerly been of the same type,
although von Francois ( Epstein, 1971 ) described the tail of
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the Oamara as a. long narrow fat tail, extending to below the
hocks. As soon as the Bantu acquired fat-tailed animals from
the Hottentots, they commenced breeding these. Thin-tailed
sbeep without fat deposits a.tthe root of the tail bave
therefore become exceedingly rare among the flocks of the
Berero and the~ neighbors. tn the fat-tailed Damara sheep the
tail. is still lOng and straight and wi.thout a great
accumulation of fat being much lighter than that of the Nama.
The ori9ina!:>"o~a sheep had a short, deep, lteavy head,
markedly convex!n profile, with a goitre-like deposit of,fat
under the chin which resembled that o.fthe Zunu of Angola. In
the ram the horns were strongly developed and of ammon-shape
( left-handed spiral which distinguishes them fromthel~guni-
type sheep while the ewes wex-e commonly hornless. The body was
distinguished by high withers, long legs and a short droup!ng
rump. The indigenous aheep of Namibia has remained relatively
free from the influenceD of other breeds of sheep and are
confined to the Kaokoveld from where they extend into Southern
Angola, an area. which is inhAbited by the nimba and Sjimba
people of Herero deecent (Epstein, 1971).

As Namibia became colonized by Europeans, commercial farming
praotices oame into operation, mainly in ~he form of livestook
farming. To prevent animal diseases spreading from the north, a.

oordon line was drawn up, separating the far Northern parts of
the oountry trom the oentral and southe~n parts. This
inevitably led to contraband trade across the line. During the
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period 1940 onwards, white fanners traded horses and copperwire
for sheep from the aimba people. The sheep were illegally
brought across the line and Bold as slaughter animals to
speculators.

sinee 1952;the then Department of.Agriculture was looking for
a well adapted breed of sheep that could be farmed with in the
Northern parts of Itamibia. Such a breed would be established at
Omatjenne Research Statioll in the otjiwarongo District. Efforts
were made to establish Karakul. sheep, persiana and German
Merinos but they all p170ved to be unsuccessful. In 1954,. two
farmer. from the Kamanjabregion were caught with 50 smuggled
aheep from the Kaokoland. The animals were confiscated and
taken to Omatjennewhere they were placed under quarantine. It
was soon noticed that these anima.ls were particularly well
adapted and it was decided to start with a breeding program.
The success of this exercise is illustrated by the number of
615 rams that were sold from OmAtjenne to breeders in Namibia
and South Africa by 1989 ( Barnard, 1989 ).

Due to the, until recently, unexplored status of the Damara
"heep, an investigation into certain general and reproductive
aspects in particular, was launched with regard the mentioned
breed. The sanctioning of such an investigation was further
supported by the fact that the Damara breed is endemic to
Namibia and one of only a few endemic smallstook breeds in
Southern Africa of which a significant, unspoiled genetic pool
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exists. During the recent past, the Damara breed gained
substantive popularity amongst the cOllUllercialfarming sector
both in Namibia and South A.frica, which can be measured against
p.rices gained on the open market for breeding material. This in
itself, CAn by implication indicate that the value or values
ascribed to the Damara breed are realized and exploited by
livestock breeders. This aeems to be in particular so with
regardtbe hardiness and ability of the sheep to produce and
reproduce in areas and under conditions of stressful
proportions which are deemed to be generally inaccessible to
other breeds of small stock. in terms of basic exPectations aa
mentioned.
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CBAP'rER 2

S'J!MUS OF THE DMlI\RA SHEBP IR COHMBRCIAL FARMIRG: RESULTS FROK

A QtJ&STIOnURB

2 .1 INTRODtJCTIO~1

.l\ questionna,l.x:e",as compiled and dispatched to identified
Damara sheep bx:eodex:sin an attempt to a.ssess the extent to
which the Damara shElep has dispersed intQ t~e commercial
fanu.ng arena,bt)th in Narnibiaand in the Republic of South
Africa, also end,~avoring to formulate a perception of the
population dynamica and the economic significance of the Damara
sheep', if any, at. the time of the inveBtigation.

Due to the fact that the Damar:a sheep became an object of
interest to comalet:cialfarmers as recently as the last two or
tht:ee decades, information on the breed is scarce and
consequently tM number of breeders and stock is still
relatively BlIlal!'The character: of the breed can also be
regarded as a clpntributing factor:. In many instances Damara
sheep are kept in small numbers for the~~le purpose of
personal consumption by the farmer and his workforce and not
for conunercialreasona.

From this study the ubiquitous dilemma of the Agricultural
industry again manifested itself viz. inadequate x:ecord
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keeping. For distribution of the questionnaire the latest
avail~ble list of members of the Damara Sheep Breeders
Association, indicating 130 members, was used as source of
reference. An unsatisfactory first response was succeeded by a
second forwarding which yielded the same disappointing results.
The combined data from both forwardings was however sufficient
to portray certain trends. A total of 57 breeders responded
although some questionnaires were only partly completed.

Complementary to the questionnaire, data on the slaughterings
of Dalll4rasheep at Thé Meat Corporation of Namibia ( Meatco )
has been accumulated oveJr a period of 12 months that commenced
during November 1992 and concluded during November 1993.
InfoXlNltion on a total number of 612 Damara sheep slaughterings
was made available during this period. Meatco do not
differentiate between breeds, but they do differentiate between
fat-tailed sheep andnon-fat-tailed sheep. Karakul sheep
constitutes the largest component of the fat-tailed sheep made
available to the market through Heatco, while Damara sheep
comprises only a very small percentage of the total ( personal
communication, exact figures not available ).

a. 2 AVERAGE RAINFALL AND V'lffió TYPES

Figure 2.2.1 depicts the highest incidence of distribution in
the 200 - 300 mm average rainfall per annum category followed
by the 300 - 400 mm category. The highest rainfall inoidence

..
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averages 700 mm in certain areas of Namibia ( Van der Merwe,
1983 ) and 1400 mm in certain areas in the aSA ( Tainton,
19sa ). Compared to these figurea, the rainfall figures as
indicated are relatively low and indicative of arid and s~mi-
arid .regions which fits in with the description of the
character of the Damara eheep~ Climate, in the broad sense, is
a major determinant of the geographical distribution of species
and vegetation types ( Tainton//lgSS ).

((

Veld types( Acocks, 1975 ) as indicated by breeders in tbe RSA
have been consolidated into three major diviaions for the
purpose of this discu88ion ( Table 2.2.1 ) in declining order
of significance vb:.

Kliroo( 8ucculllmt and. non-.ucculent ) ,{ 20.7 ,
Bushveld ( sweet, Bour and mixed ) ( 15.5 % )
climax graulandlil ( 5.2\ )

!nNamibia veld types are expressed in terms of savanna sy£ltems
( Giess, 1971 ) which, apart from the Namib desert that
stretches along the wholo of tho. west coa$t of Na~ibia, can
sustain amalll)stock production to a greatel:'or lêsser extent.

II

highl.and savanna ( 13.8 %: ), Camelthorn savanna ( 12.1 % ) and
Mo[)ane savanna ( 12.1 %: were indicated as veld types where
the highest diapers ion of Damara sheep could be expected in
Namibia. It is e.vident from the available information howéver

to
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TABLE 22.1 Veld types Mdassocull~d average rainfall figures (Van der Merwe, 1983; Talnton, 1988)

7I.

()

Veld type { % } Average rainfall
Namlbla Highland ~vanna ( 13.8) 300 - 400 mm

Camellhorn $ávanna (12.1 ) 300 - 400!nm
Mopane savanna ( 12.1 ) 200 - 500 mm

Dwarf shrub savanna ( t\ 9 ) 100 - 200 mm
Mountain savanna (5.2 .) 500 - 600 mm
Thornbush savanna ( 52 ) soa - sqp mm

Semi-desett and savanna Iransibon 100 .. 200 mm
(3,5 )

RSA !<{lloo (20.7 ) 200 - 400 mm
" Sushvald ( 15 5 ) 200 - 600 mm

Climax grasslands ( 5,2 ) 600 ,·800 mm

r
i
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I)

tha.t breeders exploit the adaptability of the Damarasheep in,
the dryer regions of both countries.

2.3 SiZE OF BREEDlNG HEROS, BREEDING ~mTHODS AND CROSS-
BREEDING

A. t'lit..fJers:ke'l.'ldistribution is depicted in Figure 2.3.1 with
re;gardthe size ofb:reeding herds, but which apparently gives a
clear indication of the true situation :representing the Dantara
sheep industry with. the majority of breeders in the 0 - 100
flock size category, gradually diminishing towal':dthe 4,00 - 500
flock size category and only a very small number with larger
flock sizes. The curve display", what can be described as an
early developmenta,l phaee and the purpose ,,,ouldinevitably be
te;:>move the curve towards the ,right.

considerin,g breedingmethoda, 94.2 % of +.;herespondents
indicated that tbey use flock mating a~ breeding mechanism
( Figure 2~3.2).Artificial inl'lemin.ationand hand mating are
hardly imple,m.ented. 5.3 % indicat~d that they use both ram-ewe
'].l;'OUpS and flockllUlting. The fa.ct that 75.4 % of the herd sizel'l
indicated are smaller than 200, might have something to do with
this merthod being appl.ieq,and to a smaller extent, ram-ewe
groups. Following it;;a ahort description of the mentioned
breeding methods:

\~

)

- Artificial int;;emination: depositing of semen by means of

i',
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artificial methods in the vagina of an ewe
- Hand mating; allowing an ewe identified on heat to be served

hy a ram under supervision
- Ram-ewe groups: introducing an identified ram 1::;0 a specified

,I

number of ewes for specified periods of time fo~ breeding
purposes

- Flock mating! rams are continuously in the presence of the
eWeS and breediugtakes place on a year round basis

With regard to cross-breeding, the Damara sheep is primarily a
mutton sheep but with a carcass conformation which can not be
compared with tJ;'uemutton breeds suoh as the Dorper. 40.4% of
the respondents indicated that they crossbreed with Damara
sheep. The purpose for this is mainly to improve on the.carcass
oonformation of the Damara sheep. It therefore stands to reason
that theOorperwould be the popular choice as Table 2.3.1
indicatea with the Persian and Van Rooy next in line. A factor
which most probably plays a role in the choice of the mentioned
breeds, ie that they are all well adapted to dry, arid
environments which is complementary to the characteristics of
the Damara sheep. Some respondents indica.ted that they oross
with more than one breed. From Table 2.3.1 it is however olear
where the Li.ne of preference is drawn since apart from the
Afrikaner,whioh has much the same conformation as the Damara,
the rest are all dual-purpose breeds.



I1e de France 7.9 u

'\
21

TABLE 2.3.1 Braeds harnessed for crosabl:'eedingpUl:'posesby
individual breeders

Breeds
JJ

Breeders ( % )

------.-----------------------------------.---------------------
Dorper 36.8

18.4

13.2

7.9

Persian
Van Rooy
Afrikaner

Me.rino
Mutton Merino

5.3

Letelle
Romanoff

5.3
2.6

~------~----------~-------------------~--------------------~~
2.4 MATING SEASON AND RAM/EWE RATlO

Respondenta who indicated that they breed during both autumn
and sp.ring, can fo.r a,ll practical:ceasons be grouped with those
respondents who indicated that they breed throughout the year
representing 38.2% of all responoents ( Figure 2.4.1 ).

Without mOl:'edetailed information, concerning for instance
birth .rates, it would not be él.pprppriateto él.ssumefrom this
data that the Damaxe aheep is prone to breed throughout the
year. Spring however seems to be the most popular season
( 45.5 % l. Information presented in Chapter 3 gives mOl:'e
substantive evidence in this regard.
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2 .6 REPLACEMENT STOCK, HAlU\.ETING AND .AGEAT MARKETING

Ram : ewe preferences showed that al: 30 ratio is mostly
applied and represents 34% of the respondents ( Figure 2.4.2
followed by the 1 : 50 ratio ( 32,1 % ) and then al: 40 ratio
(20,1 % ), a division which seems somewhat inconsistent. The
ram : ewe ratio can however be influenced by various factors,
inter ali!!breeding season, breeding method, herd and camp
size.

2.5 LAMB:rNGPERCBNTAGB, LAMB PERCENTAGE AND WEANING ~ERCENTAGE

Information made available by respondents on Lambing percentage
Lamb percentage , and weaning percenta.ge is represented in
Figutes 2.5 •.1,2.5.2 and 2.5.:3respectively. The distribution
of data in Figure 2.5.1 and 2.5.3 both depicts a sharp incline
from 75 % to 100 % wi'ch an average of 91.3 % and 90.7 %

respectively for lamhingpercentage and weanin,g percentage.
Oata on lamb per:centage displays a normal distribution with the
highest frequency rate in the 91 % - 100 % interval and an
average of 97.6 % ( Refer Chapter 3 ).

There is no clear distribution pattern as to the percentage
stock retained for breeding purposes. From Figure 2.6.1 it can
be assumed that the high frequerlcy in the lower and middle
percentage brackets repI:esents breeders with largeI: flock
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sizes, whereas the high frequency in the highe1:'percentage
bracket represents those breeders who keep smaller herds. This
data is probably reflected in the numbar of resl?ondents
( 47.4 % ) who replied to the question on stock marketed

Figure 2.6.2 ) which data closely resemble$ the data
~\isplayed in Figure 2.3.1 where again the smaller herd size
represents the higher rate of incidence.

There is a.considerable difference noti.ceable when data on
marketing ag1} ( Figure 2.6.3 ) gathered from the queationnaire
is compared to data gathered at Meatco on the same issue
(Figura2.11.1 ). Tb,is can be ascribed to deficient record
keeping as bas been mentioned previously.

2.7 OTHBRFARMING OPBRATIONS

A.fair number of respondent a have indicated that tbey practice
more than one farming operation. The outcome of the processed
data in this regard is displl1yed in Figure 2.7.1 which
immediately draws the,attention to the practice of combining
small stock, whether it be sheep or goats, with large stock.
80.7 % of the responde.nts have indicated that the,j'farm with\\ ..{

cattle, 38.6 % with goáts and 33.3 % with other sheep, while
cropping systems, probably small scale irrigation projects, and
game farming follow suit. The practice to combine goats, and
for that matter Damarasheep with cattle, has become
commonplace where bush encroachment plays a role in pasture

..
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management as is often the case in nushveld and Savanna
ecosystems.

2.8 HEALTH CARB

It has been euggested by a few respondents that the Damara
sheep is al:{._~·Hledlysensitive towardi!lpulpy kidney diaease as
can indeed be ooncluded from the l;eaults displayed in Figure
2.8.1. 66.7' of the respondents indicated that they inoculate
against disease and 70.2. , indicated Bnterotoxaemia followed by
pasteurellosia and Blue-tongue in sequence of importance.

tnevitably farmers Will treat against diseases which are
pathogenic in specific areas ouch as Weuelsbron di6easEi and
Rift valley fever including a few ot,hers \I1ithlow incidence
ratios as indicated.

2.9 POSITIVE AND NBGATIVB CHARACTERISTICS ASC~BBD TO THB
DAMARA BREBD

The first five points in Table 2.9.1 includes all that is
needed to be said about the Damara sheep. Most of the rest are
derivatives from these five points. The negative points quoted
and sUllllIla.rizedin Table 2.9.2 are mostly valid but does not
affect the inherent qualities of the animal. Weighing the
positive reactions ( 223 ) up against the negative ones ( 37 ),
the conclusion can be made that the Damara sheep is a suitable,

• (I

(J
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TABLE 2.9.1 POSItivebteGd characteristics proposed by respondents

Characteristics No
Hardy, adaplable.low maintenance breed 47

Strong mother instincts 34
Effective grazer and blowser 25

Resistive towards diseases and par8slles 23
High '&lbtity rate 23

ResistHo toward vormin and stoeldheft 15
Produce an outstanding carcass from the veld 14
Pcmerm wall Unckif poot graziog conditions 10

Soitable fot ctossbreeding 10

Sltong hQrd instinct 7
Good w~tlbir,ty with oaS)! galt 6

Mature 94J1y with long reproductive life 5
InlelUg&nl.with IlvGly temperament 3
Combtne woii willi cattle farming 1

TABI..E2.1l2 Negative brood characlenstlcs proposed by respondents

Characteristics No
Consumer resistance to lal taUánd carcass

conformation 14

Difficult to handle as consequence of spirited
temperament 12

Indiscreet selection results in upgrading of
specific traits and deg~narallon ot natural traits 5

Fat tail inconveniool for crossbreeding 2.

Good breeding malenal is scarce 2
Agressiveness of rams resulls in injurias durïng

bloeding season 1

Sensitive to Enleroloxaemia 1



Studfm:m!ng 71.9 28.1
Breeding l'llalematerial 10.5 33.3 56.1

Veld marketing 91.8 6.1 2.0

1
i

1\ Feed aupplementa 33.3 66.7

Treat internal paraaites 66.7 33.3 :j

Treat external parasitÉ$s 49.1 50.9

36

and also a desirable breed of sheep to farm with under specific
climatic, environmental and economic conditions.

2.10 MISCELLANEOUS DATA

Data On variouo parameters are displayed in Table 2.1().1.No
partieular conelusion can be drawn from any of this data in
respect of any outstanding eharacteristios unique to the breed
and can only assist in shaping a more complete image of the
Damara sheep.

'l'AaLE: 2.10. 1 Varioushuabandry managenIent praotices employed
by Damara sheepbreedera

Breeders ( % )
No

rz-.Referemce BothYea

G
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2.11 DATA ON COMMERCIAL SLAUGBTBRINGS

During the period Janua~ 1994 until December 1994 a total of
22 628 fat-tailed sheep ( average carcass weight 15,9 kg ) and
168 754 non-fat-tailed sheep ( average carcass weight 16,69
kg ) were slaughtered at Meatco Namibia in Windhoek. Compared
to these figures, the number of Damara sheep of which

, information was made available, is virtually nopexistent 612

or 0.32 , of the total number of sheep slaughtered ). Even if
the number ehouldbe tripled, it would still be less than one
percent of the total which clearly indicates the backlog the
Dalnara breed experiences relative to other breeds of sheep on
the open market.

Analyzing available infox:mation ho...rever,the following
groupings are revealed from Figures 2.11.1 and 2.11.2: 22.2 %
falls in the A age group ( 0 - 1 year ), 39.7% in the B age
group ( 1 - 3 years) and 38.1 % in the C age group ( > 3
years " whereas 60.1 % aI:e females, 37.9 t are wethers and 2 %
are I!l81e.A certain degree of logic can be derived from the
subdivision of the male and female groupings (FiguI:e 2.11.2
where the largest numbers slaughtered, occurs in the Cage
grouping. The subdivision presented by the wethers is probably
the result of the relatively small numbers under discussion and
the influence of private utilization on the number of animals
made available to the consumer ( Figure 2.11.3 )•

..
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Not much can be deducted from the data displayed in Figure
2.11.4 apart from the 0 fatness degree category, representing
20.6 t of the total, and which can probably be ascribed to
producers in draught stricken areas getting rid of access
st.ook. Apart from this seemingly major deviation, a positive
aspect iathe fact that the representation in the prime
categories viz. grading8 2 and 3 are predominant.

Figure 2.11.5 displays the carcass weight distribution amongst
the different sex groupings. Disregarding the influence of the
rams a rather normal distribution is displayed with the highest
frequency in the 14 - 16 kg weight category which compares well
with Meatco's averages. This data should however be compared to
the data obtained under extensive husbandry conditions
presented in Chap~er 3~

2.12 DISCUSSION ~D CONCLUSION

Due to circumstances mentioned in the Introduction viz.
inadequate record keeping syatema, small nUillberQof breeders
and SIllallheI;d sizes, the significance of the data extracted
from the questionnaire should be viewed with open minded
discretion. The impression is however created that a general
purpose for breeding with Damara sheep exists viz. that there
is room for a.breed which can flourish under harsh, dry and

(/arid conditions. Bow competition from established breeds with
much the same characteristics such as the Namaqua and Ronderib
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AfrikanlBr and the Van Rooy sheep affects the dispersion of the
D~ra sheep, is a factor that should be taken into
consideration.

Fromtbe questioMal.re it can however be concluded that:

i) DaJII,tlrasheep arenus.inly herded in small numbers by a small
nUlnber of breeders in the commercial areas

ii) Damara sheep are essentially kept as a secondary or
tertiary industry on the. farm

Prom the large number of positive aspects gathered from the
questionnaire it can however be speculated that there is
potential for the .Damara sheep to exPand its presence in the
overall small .took industry. These viewpoints are underlined
by data gathered fróm M.eatco when consideratio.n is qiven to
numbers, gradings and. weight distribution.
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CHAPTER 3

GROHTS ABn REPRODUCTlOR RELATED INFORMATION COMPILED AT
OHATJBDB _SEUCB STATION ( KANIBIA ) AS REFERDCE TO

BUDSIVB ···BUSBUDRI PRACTICES IJIVOLVING TBE DAMARABREED

3.1 INTRODUCTION

~he existence of the Damara sheep is, from a hi~toric point of
view, nomadid in nature. Emanatlng from this background, the
breed has become adapted to survive under extensive husbandry
conditions as a result of specific inbred qualities which makes
the Dama.ra an obvious choice to farm with under specific::
conditione.

The trials performed and deecribed during the current
investigation ( Chapters 4 ...10 ) wex:eca.rx:ied out: under
intensive conditions due to the intensive nature Clfthe work
done. It wouldtherefo:;e seem appropriate to make use of
available infoxmation gathex:ed over an extended period of time
at Omatjenne Research Station where conditions can be described
as fairly extensive. The Station is 17 666 ha in extent and the
vegetation consists of thornbush savanna with palatable shrubs
and a good coverage of perennial grasses. It receives
approximately 410 mm of ra.infall per Annum with thiS!ra.iny
season extending from October to Apr.il ( Figure 3. :l.1 ). A

.•.. "1'



500

.. .. .... ..". ~............... ...

400

600 > ••••

300

200

tOO

o
80 81 82 83 84 85 88 87 88 89 90 91 92 93 94

r:seasons

x



47

great number of the Damara sheep which is herded in Namibia and
South Africa today originated from Omatjenne.

statistical analysis performed on numerical data from the
thesis is based on the T-test and Hann-Whitney teet for two-
sample analysis of variance, the Kruakal-Wallis test for
multiple sample analysis of variance and the Chi-square test
for categorical data andysis.

3.2 SEASONAL VARIATION IN LIVE WEIGST FROM BIRTH TO 12 MONTHS
OF AGE

Live weights are, as Il normal practice, determined at. birth,
weaning ( t 90 days ), 6 months, 9 months and 12 months of age
at Omatjenne. During the lambing period, the pregnant ewes are
brought in and kept in pens whel:'ethe lambs are horn. This
allows for identifying, marking and weighing the newly born
lamb And to perform the necessary functions with regard record
keeping and health care. After delivery, the ewe and her lamb
are kept together for two or three days before they are removed
to veld camps where they are to fend for themselves.

Da~~accumulated over a period of 14 years on live weights is
~-~-'

displayed in Table 3.2.1. The average weight increases of
Spring bred lambs and Autumn bred lambs are presented in Figure
3.2.1. A point of interest is the fact that the two curves
cross over at a.stage which corresponds with JanuaryjFebl:'uary

(.:

o
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TABLE 3.2.1 Average weight. ( a.1Igro\Jps) from birth to 12 months of age

Age Weight (Kg)
Spring (m+f) Fall (m+f) Female Male ))~:ale + Female

Sirih 3.9 4 1 3.8 4.2 4.0
Wean (90 days) 17.9 19.5 17.6 20.0 18.9

6 monthS 32.5 30,S 28.6 35.9 31.2
Smooths 40.3 38.1 34.4 43.0 38.6
12 months 47,6 44.9 40.3 51.3 46.1

\\
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Birth weight (
Weaning weight {
6 Months (
9 Months (
12 Months (

m+f
m + f
f )
f )
f )

1327
1281
1037
975
894

4.1 ±
18.9 ±
31.2 ±
38.8 ±
46.1 ±

0(135
2;"•.33
4\\92
6/122
1\\.56

50

for the Autumn .bred lambs with the delay in growth rate
starting at approximately the month of December. The heavier
rainfalls resultlng in vegetation growth normally occurs from
jlinuary to March, and the vegetation obtaining flowering stage
a month or two laber. The crossing over that occurs, seems to
he an obvious reaction on the part of the animals towards
vegetation growth. At the stage when Autumn bred lambs are
weanecl, grazing conclitions are just not adequate to allow for
above average growth performance. The Spring bred lambs on the
other hand are weaned during the period May/JUne when grazing
conditions are otill good, the grass just beginning to turn
moribund. From six months of age the inc:q.inein growth rate

~.

\\runs more or lees parallel for both groups. Season however had
no significant effect on rate of weight incrf3a$e betwef3n birth
and wean, wean and 6 months, 6months and 9 months and 9 months

\
\j

and 12 months of age ( P > 0.05 l.

Table 3.2.2 Growth rate of Damara sheep under extensive
conditions ( mean for both seasons )

n AVerage weight ( kg )

1f
;1

\)
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The average weight increases for ewe lambs, ram lambs and ewe
ánd ram lambs combinedt registered over the period 1977 to 1991

\"are displayed in Figu,re 3.2.2. The relative decline in grfj~h
rate. that occurs atapprox:imately 6 months of age for both
groups can be ascribed 1114inlyto winter grazing conditions.
The following data onbirthweight and weanweight ( 100 days
q~n lerve on a comparative basis for mentioned variables where
diffeX'ont breed. ofnulle were crossed with Merino ewes. This

c- data was obtained On pasture Bupplemented with maize rations
( Greoff, Wyma, Van Deventer, Gl:'oyling,&Brink, 1969 ).

Birthweight (kg) Weaning weight (kg)
tlQ daFranee
Dotale Merino
SA Mutton Medno
Hf.'\rino
~ini.h Landrace JC Merino-,Me~nt ltd dev

3.5

16.6
1.5.3

J.6.4

14.33.4
3.6
3.58 ± 0.164

15.1

15.56 ± 1.013

3. 3 R2PRODUC'l'IV~ 2EItFORt1ANCE OF D.i\.MARAEWES Nr OMATJENNE

RESBARCH STATION

Biannual breeding is not implemented as a normal management
practie~ at Omatjenne Research Station. It does however happen
thtlt an additional breeding aeascn is un,corpo.ra.tedto include
the wdden ewes in the bre.~ding program lUl a separate group •
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Reproductive figures covering both seasons are therefore not
available on a continuous scale.

Maiden ewes are initially introduced to the roon at an age of 12
to 18 months. As has been mentioned the maiden ewes are mated
during the Autumn season while the main breeding season is
exercised during Spring which is contradictory to normal
breeding practic-i. This arrangement is however dictated by the
overall management program at the station in which cattle and
goats are also represented.

During ..the breeding period the ewes are herded into groups of
approximately 35 ewes.gach group is ser,ved by a single
identified ram .for a period of 3 weeks. After 3 weeks the ram
is re.1'!lovedfora period of 10 clays and replaced by a second
identified r~ for a subsequent period of 3 weeks. The
interlamh period extends over It period of 365 days.

All available data on reproduction ''''erecollected and
graphic;al.lyrepresented in Figures 3.3.1, 3.3.2, 3.3.3, 3.3.4
and 3.3.5. Unfortuna.tely there is It lack of data during the
period 1980 to 1983 for the Au.tumn breeding seaso~. Regardless

li

thb unfortunate coincidence, a general tendency {:an still be
identified. Averages representing these parameters for the
Autumn anciSpring breeding seasons are disclosed in Table
3.3.1. None of the indicated parameters were significantly
affected hy sea60n ( P > 0.05 ).
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Definitions: ( Schutte, van Tonder, van dor Westhuysen, Herbst
& Steyn, 1.986 )

Ewes lambed ( lambs dead or alive )
Lambing percentage • ----------------------------------- x 100Total number of ewes serviced

Lamb percentage
Lambs born ( dead or alive )

- -----------------------------x 100Total number of ewes serviced

Fecundity
Lambu born ( dead or alive ).-----~----------------------Number of ewes lambed

Lambs weaned
Weaning percentage • ----------------------------- x 100Total number of ewe~ serviced

Table 3.3.1 Heanvalues for lamb pt!lrcentage,fecundi1t.y,
weaning percentage, and lambing percentage for
C!lwC!lahredduring Spring and Autumn

Spring Autmnn

Lamb ,
Fecundity
Weaning ,
Lambing ,

81. 36 ± 28.48
1.16 ± 0.12

76.03 :1 29.42
69.19 :1 22.27

92.40 ± 29.17
1.17 :1 0.13

87.28 :1 32.62
78.61 ;t 19.56

Figu:t:esin Table 3.J.l compare favorably with figures :t:aported
for Merino sheep recorded in the RSA ( Olivier, 1982 ) viz.

Ewes lambed / 100 ewes serviced 84 ± a
Lambs born / 100 ewes lambed 114 ± 7
Lambs weaned / 100 eWes lambed 70 ± 11

..
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In all instances it appears as if .Autumn breeding is generally
speaking, more beneficial than Spring breeding. This assumption
is supported by available figures for twinning ( Table 3.3.2 ).
~he average percentage for twinning from Autumn breeding is
20.59 % compared to 14.40 , for Spring bred ewes. There is
however no significant difference in twinning rate between
season3 ( P > 0.05 ). The aBsertion that the DáInara.sheep can
breed throughout the year ean however not be refuted by this
evidence.

Table 3.3.2 Twinning ineidence ( , ) between Autumn and Spring
breeding

Autumn.
( ,)

Spring
( , )

4.55
2.27
13.95

6.45
ti
6.82
4.16
19.51
19.44
11.61
22.13
23.46
32.32
12.26
21.21
16.33
12.61

1971
1978
1979
1980
19B1
1982
1983
1ge4
1985
1,.986
1987
1988
1989
1990

29.41
29.41
40.54
10.53
42.86
11.76

Mean ± std dev 20.59 ± 14.40 14.97 ± 8.48

Tbe initial poo~ performance for particularly the two
parameters Lamb percentage and Lambing percentage (Figure



61

3.3.5 ) is quite evident. The improvement which set in since
1981 ia remarkable in contrast. The reason for this improvement
can presumably be ascribed to improved management practices. A
pOBitive aspect which showed up, is that lamb percentage has
stabilized above the lOot level from 1984 onwards.

J •4 INFLUBNCB OF DOCKIUG ON THB RBPRODUCTIVE .PBRFORMANCE OF

DAMARA .EWBS AND RAMS

The base of the tail of the Damara sneep accumulates fat under
good grazing conditions to such an extent that it can be an
obstacle for the ram when mounting the ewe. This problem has
been encountered during the trials executed at Neudamm when
hancil'natingwas applied du.ring the curxent, investigation.

During 1987 twenty maiden ewes, 12 months of age, were included
in trials at Omatjenne Research station to determine. the
influence of docking on reproduction. Ten ewes were docked
! Group D ) and ten ewes Were left intact ( Group T ). The
purpose of these trials were to determine whether docking would
have a significant influence on the reproductive performance of
both male and female Damara sheep. During Trial I both groups
were mated for 42 days. This procedure was repeated during
Trial 2 to determine lambing interval and thl!:irepfilatabilityof
the results obtained in Trial I. The results of both Trials 1
and 2 are displayed in Table 3.4.1. The lambing results from
Trial I for docked and intact ewes were 120 % and 90 % and for



TABLE 3.4.1 .Pertonnancs of docked ElWesversus intact ewes (Test 1 and Test 2)

I Parameters Test 1 Test 2

c

Docl<ad Tailed Docked Tailed

"
EWGspaited " 10 10 10 9

Ewe~lámbed 10 9 10 8

Lambs boma.live 12 {) 11 8

Tolallambs bom 12 ij 11 8

% Ewes fambed 100 90 100 88.9

% lambs born 120 90 110 88.9

% Lambs weaned 100 778 100 100

Total mass weaned 1965 kg 135 kg 215.5 kg 161.51<g

Total mass 6 mths 334 kg 218 kg 360 kg 244 kg

Total mass 9 mlhs 479.5 kg 300kg 354 kg 232 kg

r/' Total mass 12 rmhs 560kg 360 kg 461 kg 305.5 kg
-

o

(Jc
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Trial 2, 110 % and 89 % respectively. Lambing intervals Were
245 days and 255 days respectively. Data displayed in Table
3.4.1 accordingly illustrates that taildocking Damara ewes can
be beneficial from an economic point of \l'i~w.In both Tests 1
and 2 there is however no significant statistical difference
distinguishable in the pe:t'formancebetween docked and tailed
ewes ( P > 0.05 ).

3.5 LOSSBS RECORDBDF()R DAMARA Sl1BBP AND BOER GOAT AS
REFERENCE, AT OM1\TJBNNE RESEARCH STATION

Available data with regard. to the allegation made by producers
tha(é Dtunara sheep are resistivQ toward. verrolt' and stockthe:fê
( Paragraph 2.9, Table 2.9.1 ), has been pr<::aentedin Tables
3.5.1 and 3.5.2. The Bo(!r goat as such dó~.s not easily fall
prey to ve~in and thieves. Data of two flock~ of approximately
200 goats and .200 sheep We~e recorded. Comparing therefore the
performances of the Damara sheep and. the Boer goat in this
regard (refel:' Tables 3.5.1 and 3.5.2 ) it can btlconcludod
that apart from fatalities resulting frOm disease, tho
perfo~ance of the Damara sheep outweigh t.hat of the Boer goat
by rar. The Damara sheep is dgnificantly lesa prone to .t~S6e6

aa a result of mentioned cauSeS than the Boer goat
( p < 0.05 ). The figures dexnonstrating disease as reason fQr
fatalities, is peculiar aa a result of the fact that Dama1!'a
sheep allegedly also shows resistance against disease.Th~
final outcome for this parameter as displayed in Table 3.5.2/
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TABLE 3,5.1 Recorded Josses of Damara shoop compared to Boergoat in ah extensive farming system
( flock siZes approximatêly equal)

O~'i~'\, '

RAms Ewes tambs CastrAteS Total % of Total
Yea~ Damara Goals Dama.t& GoalS Pamara Goats Damara Goals Damara Goats Damara Goats

1984 0 4 13 4 6 5 2 13 21 26 10] 86
1985 1 1 5 12 <1 7 l 2. 11 22 50 ,

1986 4 1 7 5 0 4 Q 3 11 13 313 i'"'
~+ ~,

1987 1 2 I:! 1 12 1 10 4 3 7 27 2.3 9 1
\.

1988 2 7 2 19 1 12 2 7 7 45 2.5 16.2
1989 7 4 8 12 3 29 7 5 26 50 8.0 17.6\.,

1990 2 4 2 5 21 26 5 11 30 46 13.3 25.8
1991 IJ 4 4 8 13 17 7 8 32 36 15.7 21.8

'" ,

1992 6 5 n 14 12 17 4 21 33 67 9.6 20.3
1993 2 0 10 10 9 16 1 16 22 42 6.4 14.9

Total: 31 32 63 101 70 143 33 89 199 364 7.8 13.8__......_,_

f
I
1

\\
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TASLE 3.5"2 Reasons for Jasses suffered 10 an extensive farming system of Damar'). sheep and

Soetgaat ( flock sizes approximately equal)

Vermin Theft DI sea sa Unknown Accidents Total
Yeal Damara Goals Damara Goals Damara Goals Damara Gaats Damara Gaats Damara Gaats

1984 20 16 0 :3 1 5 0 1 0 1 21 26

1985 H 22
1986 8 11 0 0 1 2 0 0 2 0 11 13
1967 2 12 0 9 4 3 0 0 1 3 7 27
1966 4 28 0 7 0 3 0 0 3 7 7 45 c: U
1969 .1$ 36 0 7 6 4 0 0 4 3 25 50
1990 t) 10 3i 0 6 14 4 2 0 4 5 30 46
1991 32 36
1992 0 25 16 26 15 5 0 0 2 1 33 57

Total: 57 169 16 58 43 26 2 1 16 20 177 322.

..

0)
(,JIo



The Damara flock at Omatjenne consists of approximately 200

animals and shares tiJefacility with apPI:oximately the same
number of Boer goats and about ~OO cattle •.Apart from the fact
that it ia a closed herd and th.at selection is carried out with
the breed characteristics described in Chapter 2 as basis, the
Damara sheep at OinAtjenne is expectsed to he self-reliant,
depending ont.heir alleged inhelrent characteristics for
Du.rvival. Nevertheless it can bElconclud'ldthat the performance
of the Damara breed ( Tables3. ~t.2 and 3.3. 1 ) is in general
comparable to related data repox·ted bYy Cloete & de Villiers
( 1987) for .Dorper sheep viz. birtbmasG ( 4.1 kg ), weaning
mass ( 41.3kg ), lambs born alive/lambs born 0.98 and
lambs weaned/lambs born ( 0.91 ) and Quirke ( 1979 b for
Galway and Fingalway sheep viz. weaning weight ( 28.5 kg and
27.0 kg respectively) and live weight at 9 months ( 40.8 kg
and 39.7 kg respectively).

)\

ia however grossly influenced by figures reported for 1990 and
1992. No clear explanation for this phenomenon could be
obtained ( Von Wielligh, 19M, 1986, 1987, 1988, 1969, 1990/91

and 1992 ).

3.6 CONCLUSION

Production and reproduction potential in farm animals are
influenced by a number of factors. The more important ones are
nutrition, climate, breed differ~mces and age ( Boshoff, Gouws
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& Nel, 1975 ) which, together with others, give rise to the
variation In results so often encountered in research reports.
Allor one such factors can act as a roleplayer to influence
the eventual result generated by a database in the short term.
In the long term a tendency is normally revealed which can
serve as a guideline or criterium of measurement.
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TBEEFFECT OF DIFFERENT SYNCHRONISATION REGIMES ON THE
OCCURRE5CE OF THE OESTROUS CYCLE, OVARIAL FUNCTION AND SERUM
PROGESTERONE AHDLUTBINISIHG HORMONE CONCENTRATIONS DURING THE
OESTROUS PERIOD

4.1 INTRODQCTION

The Damara. breed ia represent(:!dby relatively small numbers
today. Very little ill known about the breed aa a result of poor
publicity which the breed was subjected ·to until recently and
the almost complete lac)( of research done on this particular
animal. This gave rise to the need to investigate specific::
parameters which will broaden the information base on the
Damara sheep, especially in the field of reproduction. Since
eertain positive characteristics associated with the breed have
been identified, which make the breed. employable under spe(:ific
conditions lis hal3been mentioned in previous chapterl3, a
program WM launched which we.s aimed at establishing the
potential of the breed. Due to circumstances this was done
unde.r close to optimal conditions. The application o:fimproved
breeding techniques and principles, could lead to an increafle
in breed numbers and at higher rates. As a logical consequence,
selection p.ractices could be intensified, thereby improving the
status of the breed in the total small stock: environment.



Profiles of plasma hormone concentrations are used to aSB.ess
the regulatory events that occur during the oestrous cycle,
which in the ewe is normally devided into a 12-13 day luteal
phase and a 3-4 day periovulatory period ( Driancourt, Gibson &
Cahill, 1985; Legan & Karsch, 1979 ). The pattern of

The division and subdivision of the different experimental
groups employed during the investigation are represented in
Table 10..1.

According to several authors ( Gordon, 1975; Hackett,
Robertson, Penner & McLaughlin, 1981.; Acritopoulou-Fourcroy,.
Pappas, Peêlarls & Zervas, 1982; Ainsworth & Wolynetz, 1982 )
the regulation of luteal function In tam animals through the
application of hormone preparations, such as analogues of
progesterone or prostaglandin F2a ( PGF2a ), have become
general procedure in animal hUsbandry practices.

The most cOlIl1llonlyused technique to contl:ol the reproductive
cycle in sheep, is based on the treatment of ewes with
polyurethane intravaginal sponges impregnated with a synthetic
progestagen, often in combination with pregnant mare serum
gonadotropin ( Pf.fSG) ( Acritopoulou-Fourcroy et al., 1982;

Ainsworth, 1985; Cognie, Perret &. Oldham, 1980; Killian,
Kiesling & Warren, 1985; Langford, 1982; Le Roux,. 1976; Pearce
&. Robinson, 1985; Quirke, 1979 a; Robinson, Scaramuzi &. Smith,
1987; Smith, Boland & Gordon, 1981 ).

..
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t(,

ci.rculating progesterone reflects the secretory activity of the
corpus luteum and is governed by an interplay between
stimulatory factors from the pituitary and inhibitory onea from
the uterus ( Legan, et:al., 1979 ).The luteinising hormone
( LH ) surge is accompen.Led by behavioral oestrus which
precedes ovulation by approximately 24 hours ( Cummingi
Buckmaster, Blockey, Goding I Winfield & Ba.xtert 1973; Fairnie &
Wales, 1990~InGkeepl Lewis, stilley, Mulledy & Dinsmore, 1983;
Robinson et al., 1987 l.

On the basili of considerable experimental evidence, the farmer
could expect about 60..70 , of ewes treated to conceive to first
oestrus and some 90 ,to produce offspring to the combined
first and second services aftC3.rtreatment( Gordonf 1975;
Inskeep et al.; 1983 l. When considering suitable hormone
techniques for fertility control in sheep/it should be

jl

emphasized that the proper application ¥hereof is but one of
several elements necessazyfor a succ~iSfUl re~ponse and

'(

lambing outcome and that controlled breeding should be
exercised in the appropriate setting of feeding, breeding
technique, ll'.anagementand season.

A high level of progestagen followed by adequate ovarian
stimulation through exogenous FSH, is a necessary prerequisite
for acceptable fertility in sheep. Administration of PMSG
results in more precise and reliable synchronisation and also
has merit in inducing a mild hut unpredictable superovulatory
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effect. The capability of the ram must receive careful
consideration in the application of controlled breeding
techniques whether for the purpose of natural send.ce or
artificial insemination ( Gordon, 1975 ). This relates inter

alia to the phenomenon of subfertility associated with
progestagen treatment in sheep due to fertili~ation failure
which results from impairment of normali)transport and survival

',I

of apermatozoa in the cranial part of the cervix ( Gordon,
1915; Bunter, Belonje & Van Niekerk, 1971; Mac Donllell#,198~;
Pearce eta!. t 1965 ).

If pre-conditioned by a period of isol.ation from rams,
prepubertally, seasonally or lactatioI1:allyanovulatory eweS of
many breeds can be stimulated to ovulate by ~he introduction of
rams. The signal f;romthe rams is mainly pheromona.l and
activates neural ccnnect Lona between the main olfactory tract
and the anterior hypophysis ( Lindsay, Cognie, Pelletier &
Signoret, 1975; Smith I Swartz, Kieslin~l & War.ren, 1986 ). This
leads to an increase in the frequency c)f LH-pulses, a process
which is essential for the introductiorn of ovulation and is
usually completed within a few minutes. The high pulse
frequency stimulates advanced follicular growth and oestradiol
aecretion by the ovaries. The subsequent build-up of oestradiol
in the blood has two effects: in the shozt; term (first 2-12
hour.s it reduces the levels of follicle-stimulating hormone

and the amplitude Of LH-pulses; in the longer term(FSS

, I,



( 12-48 h ) it induces preovulatory surges of both LHand FSH.
The LH surge induces ovulation and the formation of a corpus
luteum. In BorneeweB, the COrpUB luteum is normal and a normal
luteal phase follows the first ovulation. In other ewes, the
first corpus luteum secretes little progesterone and regresses
within 6 days. The proportion is variable but can be considered
to he in the region of 50% ( Martinf Oldham, Cog-nie & Pearce,
1986 ). A secondLH surge is then released, inducing a second
ovulation and the formation of an apparently normal corpus
luteum ( Oldham, .pearce & Gray, 1985; Smith et al., 1986 ).
Work that has been done in this field, showed that as little as
two weeks of isolation will ensure a full ovulatory response
and that exposure of the ewes to rams for only short periods
( up to 3 h per day ) is sufficient to accomplish this
endocrine response ( Martin et al., 1986 ). The peak incidence
appear to commence two oestrous cycles a.fter the introduction
of rams however. By exposing ewee to sexually active
vasectollilsedram.a for 14to 16 days prior to joining working
rams, it could be expected to optain a high incidence of
oestrus during the first '<leekof mating ( Schinckel, 1954 ).

For the pUrpose of this investigation four different
synchronisation techniques were applied to compare the effects
of the treatments on time from cessation of treatment to onset
of oestrus and also the oestrous response between the treatment
groups as is described in Paragraph 4.2.
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4•2 MAT.EltIALAND METHODS

4.2 .1 Experimental Animals

Forty adult ( 4-6 teeth ) Damara ewes which have lambed at
least once, which was regarded as an indioation of proven
fertility, were utilized as experimental animals in this
project. All the.tlnimals ''fererelocated from Ornatjenne Research
station in the Otjiwarongo district ( approximately 16.SG

longitude and 20.S" latitude) to NeudarnrnAgricultural College
in the Windhoek district during october 1992 ( approximately
11.5· longitudc), 22.5" latitude) ( Van de.rMerwe" 1983 ).

4.•2.2 General Hanagement

All animals were treated against internal and external
para.sites and were inoculated with a multipurpose vaccine
( Multivax, Hoechst ) before leaving Ornatjenne Research
station. Disease control was exercised on a prescribed basis
during the experimental period. The ewes were divided into
different treatlIlentgroups and housed in a shed fitted with
louvre floors in a separate pen for each group. Ample
floors pace was provided with a feeding trough per ewe. The
leeward side of the shed was completely open above a 1.Sm high
retaining wall, allowing for adequate and continuous
ventilation.
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Each pen was provided with a haystack. Cench:tus ciliaris hay
was fed ad lib while each aubjec~. received 500 gram drought
cubes in the morning and 500 gram in the evening ( Table 4.1
Fresh. water was available at all times. This feeding regime was
applied throughout the entire program to all experimental
animals.

Each individual ewe was provided with an eartag with clearly
discernible hand-written nutnbers and was randomly allocated.
into one of four treatment groups( AI, A2, ~~ and A4
( Table 10.1 ).

Table 4.1 Nutritional cOlTlpoaltionand values of drought
cubes fed during the trials

Substance Fraction

Lucerne 41
Maize meal I Grdn sorghum 20
Oat bran I Wheat bran 25
Molasses 5
Salt 1
L~e 1
sodium bentonite 1
Energy content 54

g/kg

Protein
Fat
Fibre
Moisture
Calcium ( Ca )
Phosphorus ( P
Urea

100 ( 14% ex urea )
25

200
120
15
3
5

1'/



Progestageu impregnated intravaginal pessaries ( 60 mg Medroxy
Progesterone Acetate, Repromap, upjohn ) were insert-.d for 12 f
days and 1 ml PGF2a ( Dinoprost Tromethamine, Lutalyse,
Upjohn was administered intramuscularly at pessary removal
( 1 ml ""5mg Dinoprol:lt)•
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The role of the ram in identifying oestrus and the problem of
individual preferences were minimized by establi.·hing a large
pool of teaser rams from which sufficient virile rams were
always available. No adaptation period was provided for and
treatment started as soon as the experimental ewes were divided
into their respective groups.

4.2.3 Treatments

ln ordex:to acquire Il synchronised oestrua, the following
treattni:!ntswerEl administered:

GROUPAl:
VaGJectomised rams wereint:l:'oduced at the same time pessaries
we:l:'einserted in the other experimental groups and were removed
at the sa.me time the pessaries were removed ( 12 days ).

GROUP A2;

..
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As ~he ewes came on heat at the cessation of synchronised
oestrus, they were divided into three groups for ease of
handling. They ware then fasted for 24 hours. The three groups
were examined laparoscopically on three consecutive days, 5 to

GROUP A;I:

Progestalgen impregnated intravaginal pessaries ( 60 mg Medroxy
Progresterone Acetate ) were inserted for 12 days and 300 IU
pregnant mare serum gonadotropin ( Fostim, Upjohn ) were
administered intramuscularly at pessary removal.

GROUP 1\4:
l'rogest&gen impregnated intravaginal pessaries ( 60 mg Medroxy
Progesterone Acetate ) were inserted for the duration of 12
daya.

Blafore insex::tiot'{everypessary was tl;eated with an antiseptic
prepa.rati.on( O.st Cetrimide, 0.1% Chlorhexidine ). The
6\pplicater was rins~d in a Belution of 5% chlorhexidine
gluconate ( Blotaine ) between every insertion. The pessaries
were left in situ for a period of 12 days. After r~moval the
ewes were monitored twice daily for oestrous behaviour with
vasectomised ramr\ until ten.unation of the ensuing oestrus.
Blood samples were taken from the jugular vein once daily from
two days before commencement of treatment until the end of
oestrus from all ewe~ in each group.



6 days after oestrus was concluded, to establish ovarian
response to the applied treatments.

4.2.4 Hormone assays

\\
\',

sEi:rum progesterone concentrations combined with the employment
o~ teaser rams served to assess the degree of synchronisation
and the duration of oestrua which resulted from these trials.
Blood samples were. collected on a daily basis by jugular
venepuncture into 10 Inl heparinized Vacutainer tubes ( Becton
Dickinson li Co., Rutherfo:cd, New Jersey) from two days prior
to. treatment until termination of oestrus from each individual
ewe, indicated by a teaser ram. BloodsampIes were cer.trifuged
at 2000 rpm for 10 minutes and stored at -20· C until required
for hormone analysis. All plasma progesterone concentrations
wore determined by radioimmunoassay (RIA ) as descr:l.bedby
Erasmus ( 1988). 'rheprogesterone. antibody was prepared and
made available by courtesy OfPI;Of J.C •.Mol;genthal ( Dept. of
Human and Animal Physiology, University of Stellenbosch,
Stellenbosch ). Plasma sam?les ( collected every 6 hours during
the oestrous period of each ewe ) were analysed for luteinising
hormone ( LH ) concentrati~s as described by Yallow & Berson
( 1960 ) and modified by King ( 1995 )•

...



application of o. ti tnl Combelin
combinedw1.th Loca.L anesthesia

propionyl promazine, Bayer
Lignocaine hydrochloride
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4.2.5 Laparoscopic examinations

For the laparoscclpic examinations that were performed, ewes
from the different treatment groups ( Al - A4 ) were randomly
allocated lnto three new groups according to the cessation of
the oestrous periods of the individual ewes. The three groups
were separated from each other by one day and were fasted for
24 hours before being examined laparoscopically, approximately
three days followlng cessation of the oestrous period. The
.following procedure was applied:

Ewes were placed 3.na dorsal recumbent position, head down on a
30· sloped cradle. Surgical preparation consisted of shaving
the abdominal arell from the udder approximately 10 Cm
anteriorly and di.Jinfecting the area.with Biotane and alcohol
solution. General anesthesia was induced with an intravenous

0.02.g, Cent,aur ). The laparoscope was inserted through a 6 mm
cannula assembly equLpped with an attachment for abdominal
insuflation. This ~tas inserted with the aid of a conical trocar
through a 1 cm skin incision, placed approximately 8 Cm
anterior to the mammary gland and 4 cm lateral to the mid-line.
Care was taken to rl:tleasepressure on the trocar which was
pushed into the peri.toneal cavity at an angle of 30° to avoid
intestinal damage. Inl3uflati.onof the cavity with compressed
air through the Lapaxoacop.i,c cannula attachment and the use of

..
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a tactile probe, placed 5 - 6 em lateral to the laparoscopie
incision, facilitated the examination procedure. After
inspection of both ovaries, the abdominal cavity was deflated
and the endoscope and cannulae removed. 'Incisions are not
sutured under normal circumstances. Eacn ewe received Sml
Streptopen ( Procaine penicillin, Centaur ) intramuscularly
after completion of the operation ( Roberts, 1968; Snyder li.

Oukelow, 1974 ).

4.• 3 RESULTS AND DISCUSSION

4-.3.1 Plasma progesterone concent1:ations during the interval
from cessation of treatment to ontjet of oestruo

Data which became available through the analysis of plasma
sampleS for progesterone concentra.tions are described in the
following paragraphs:

GROUP Al:

Figures 4.1.1 to 4.1.10 display progesterone levels ( ng/ml)
of all ewes from two days before the ram was introduced until
the end of the subsequent oestrus relative to time ( days ) for
Group Al. Figure 4.2 presents the interval from ram removal to
oestrus. Apart from e.we 523 Figure 4.1.4 ), all ewes
displayed high progesterone concentrations on the day the ram
was introduced ( 4/11/92 ) after which the progesterone levels
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of all ewes dropped to basal levels ( < 1 ng/ml ) on days 2, 3
and 4 after commencement of treatment. These low levels of
progesterone which occurred in a very synchronised manner could
be indicative of regressing corpora lutea which is fairly
consistent with the findings of Martin et al. ( 1986 ) who
reported that ewes are induced to ovulate. within 50 hours after
contact with the ram. Most of these ovulations are not
accompanied by ovart oestrus ( Lopez & Inskeep, 1988; Smith et
al., 1986 ). The stimulated ewes do however show oestrus and
ovulate again one oestrous cycle after joining ( Hunter et al.,

1971; Schinckel, 1954; Smith et al.t 1986 ). This effect is
only Been in the transition froln the non-breeding to the
breeding season. The introduction of the ram has no effect on
incidence of oestrus when the breeding season is established as
a result of the operation of other exteroceptive factors

Schinckel 1954 ). During the present. study plasma
progesterone levels indicated that ovulation could have taken
place and fir~tvi6ible oestrus occurred 15 to 16 days later.

Ewes 51S, 525, 524 and 528 showed standing oestrus at 14, 15,
17 and 18 days respectively aft~r introduction of the ram which
is in accordance with Hunter et al. ( 1971 ) and Schinckel
( 1954 ). Ewes 523, 529, 530 and 531 showed basal levels of
progesterone just prior to and at the time when the ram was
removed ( 12 days
days respectively

with resulting oestrus 15, 16, 17 and 17
approximately one oestrous cycle ) after

the ram was removed. These four ewes could have formed part of



.,,:

al

4 .----------'i"""==_;

.. " JO. ~ ~ ~ " .. " •• ~ " ~ 'O ..

Aa"" oat

2.
!

.' ... ~ • " • *' lO .. oio ... ~ " .. ~ " ..... Ol to ,. • f .. " lo " .... 100 ......

I I I I I I I I I I I I I I I I II '-.l"!_l_l_l
& Il 10 Jl 12 13 14 15 18 17 la fil 2021 2223 24 2~26 27 :te :t9 30 31 3233

O.~

Ewe
+CóHI

'j"

i

t

j
J
1
1

n.,. out

1

10 tI 12 is 14 IS 16 11 Hl 19 2021 22 23 24 2526 272829 3031 32 33

Day.

FIGURE41 2 Plogosleronq levels 811doestrous rosponse ( tellsel ram for 12 days)

'.



82

Progo$lOlQM (ogffill)
4r-----

Ewe
*521

3 ... "' , ~ .. ~ Ol ••••• " .. ".~ * ~ " •••

10 ti I~ 13 U 16 Hl 17 1610 ZO ~I 22232 .. 262021262930 3t 3233

04yti

3

! n•• out

1

AGURE 4. t.4 P!ogQslllronG kwels and oostroua response ( teaser ram tor 12day~ )

O~~~~~~~~~~~~~~-L-L-L~-L-L~~~~~~~~~~~~
123" 5 6 7 li 910t1121314Ui161716t020.21222324252627282930313233

Days



PrtJglts!IltOIl9 (ng,.ml)

4 r----------,.---. ----r==-==t
Ewe

~524

83

3-

1 Ram out

1

o•• trtJ1l.~ .

I I I I I I...
10 II 1~ 13 I" 15 tG 17 1&10 20 21 ~ 2~ 24 25 ee 27 ::!& 29 30 31 3233-

04)'$

3

1 Ram ou,

1
o•• tru.

O~~~~~~~~~~~~~~~~~-L-L-L-L~~~~~~~~~~~
1 2 3 " 5 6 7 8 0 1011 1213 14 15 Hl 1716 192021222324252627262930313233

OaY6

FIGURE 4<1.6 PlogEls!o/óoe IwolGond oestrous responsa «(oase' lalll fOf 12 (jays)



84

il

4

R.m In.··, ..........•.•.

1 nam out

1···········1 , .
//

i

e ... '"

I I r I I I I I I I ! I I I

g jO 1112 13 14 15 1611 Hl fO 2021 2223 24 2620 27 28 20 30 3t 3233

Oa)'t

Pr¢OoM~ono (nghrll)
4,..--- .....-..

3

jl

,'" • ~ . ~ .. ,. ...... ~ .. Ol..... ..;0. .......... " ....

R.m out

2 .. ~.. . ~ " ~ ..

FIGURE 4 L6 f'loge;;!orooo 1ev&1~and oeslrous responoo (leasol lam (Ol 12 days)

Ewe
£529

c



85

.,
Ewe
0530

3 - Ram In ' .••.• ,. . ... '... .

1 Rain oot

I

~~L-~~~~~~~~d-~~~~~-L-L-J'~~~~~~~k-~~~~('r-
10 1112 il> J.I 15 til 1118 1020 2122232425262728203031 3233

Dore

Pl9gWt;<Jono (llQbnf)
4 t;__......_~~___...._._---~_._-------'"'l""==""'l

3

1 nam out

j
2

O~~~~~~~~~~'~~~~~~~-L-L-L~~~~~~~~~~~~
1 2 3 4 5 e 7 6 0 10 11 12 13 14 15 16 t7 18 j9 20 21 2223 24 2526 2726293031 32 33

Days

FIClUPI: 4 1.10 Plogo$IOIOno kI~oIs and oostrous rospons.e (loB50llBm fot 12 days)

,,0'0,":;:,



Ewes (%)

100r----------,--------------------------~r_----~
.Ewes (%)

.Cumul

80 . > > • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •••

60 .•............• '...... . ••..•....

40 '...... ........ . .

20 •••••

o
1 2 3 45 6 7 8 9 10 11 12 13 14 1Ó 16 '17 18 19 20

Time (days)

FIGURE 4.2 Time from teaser ram removal lo oestrus ( Group A1 )



S'7

a larger group of eight including the four ewes previously
mentioned, of toihichthe occurrence of oestrus could have been
influenced by the introduction of a ram.

The highest incidence of ewes showing oestrua, occurrfl3din the
first week after conclusion of the teaaing pe.riod and is
approximately 40 t ( Schinckel 1954 ) which is quite similar to
the results obtained in the experiment under discussion whore
another 40 % showed oestrus approximately one cycle period
later. Ewes 519 and 521, both showing oestrus 10 days after ram
removal, were apparently not affected by the introduction of
the ram.

GROUPA2:

PGF2a is synthesi:l!edby the uteri\! endometrium and has been
postulated to be the naturally occurring luteolysin in the
female of aeveral species and could cause regression of the
corpus luteum between approximately day 5 and 14 of the
oestrous cycle ( Acritopoulou, Haresign & Lamming, 1978;
Deaver, 6tilley, Daily, Inskeep & Lewis, 1986; Douglas &
Ginther, 1973; Inskeep et al., 1983 ). Treatment with PGF2a
causes an abrupt decline in progesterone concentrations
.reaulting in behavioral oestrus ( Acritopoulou, 1979 ).
Prostaglandin can therefore successfully be used to synchronise
oestrus in cyclic sheep ( Reid & Crothers, 1980 ).



42.71 ,hours. Greyling & Van der Westhuysen ( 1980 treated
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The progesterone levels of all PGF2a treated ewes are displayed
in Fi~~~e8 4.3.1 te 4.3.10. The average interval from cessation
of treatment to onset of oestrus, was found to be 94.8 ± 10.51
hours in the tri.,alaunder discussion ( Figures 4.4 and 4.5 ).
Greyling, van der Westhuysen & Ván Niekerk ( 1979 ) who during
the active breeding season ( M~rch ) treated Mutton Merino ewes
with 125 719,62.5 719and 31.25 ~g PGF2a, reported an average
duration of 69.4 hours. Greyling & Van der westhuysen ( 1979
injected Mutton Merino ewes during the early breeding season
( Fehtuary ) with 4 different dosages ofPGF2a viz. 31.25 71g,
62.S pg, 125 ~g and 250~gf reported an average duration of

Merino ewes towa.rd the end of the breeding season ( July ) with
double intramuscular injections of 125 719PGF2a 9, 10 and 11
days apart, observed an average duration of 55.56 hours
Comparing the results, there seem to be a lack of consistency
amongst the outcomes of corresponding trials executed on
di££erfllntoccasions by different research personnel.

During the normal oeotrous cycle luteolysis is induced through
the uterine aecretion of PGF2a which ,pormally precipitate on
day 12 post oestrus ( Acritopoulou, 1919; Silvia & Niswander,
1984; Thorburn, Bassett & Smith, 1969 )with luteolysis
occurring from day 14. The developmental and functional stages
of the corpus luteum has therefore an endurance of at least 13
days under normal conditions, the functional stage commencing
approximately on day four of the oestrous cycle ( Acritopoulou,
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Haresign & Lamming, 1978: Acritopoulou & Haresign, 1980;
Fairnie & Wales, 1980 ).

Cytological evidence of regression of the corpus luteum 'Was
obtained as early as day 12 to 13 and 'Wasmarked on day 15.
Thorburn et al. ( 1969 ) reported a decline in the
concentration of progesterone in peripheral plasma by day 14
and concluded that decreased secretory activity of the corpus
luteum starts as early as day 13 of the oestrous cycle.

Bxogenousprogestagens affects the corpus luteum only during
tbe period of active development i.e. the first few days post
ovulation. Treatment with exogenous progestagen impedes the
development of the corpus luteum, but early regression does not
occur and progesterone secretion is not affected ( Boshoff,
1980 ). When intravAginal progestagen pE!ssaries are left in
situ for a period of 12 days, most ewes will show oestrus
within three days after cessation of treatment ( Hackett et
a1., 1981; Henderson, Downing, Beck & .Lees, 1984 ). Treatment
with PGP2a after progestagen treatment for a period of 12 days
would therefore he superfluous as was indeed the case during
the current investigation. PGP2a can however be applied with
sUccess during shorter periods of exposure to progestagen and
even without the administering of progestagen. ( The average
period from cessation of treatment to onset of oestrus for
Group A4 treated with progestagen only, was 85.2 ± 8.854 h
compared to 94.8 ± 10.51 h for Group A2 ).



96

GROUP A3:

The Use of PMSG in conjunction with progestagen shortens the
interval between treatment and onset of LH discharge compared
to ewes treated with progestagen alone ( Ainswortht LaChancet
'LaBriet 1963 ). The earlier onset of LH release in
prQgcstagenjPMSG treated ewes may be explained on the basis
that PMSG promotes an inc~ease in the number of
ateroidogenically activated follicles such that the threshold
level of oestrogen necessary to trigger pituita~ LH release is
~eached earlier than in ewes treated with progesterone alone
( Alnswortht et al., 1963 ).

The interval tram treatment to onset of oestrus in
progestagenjI'MSGtreated ewes, was found by the following
authors to be 36.1:1: 1.3 hours for 40 ewes of the Karagounico
and Seres breeds receiving 500 IU PMSG during the breeding
Season ( Aoritopoulou-Fourcroy et al., 1982 ), 34.5 ± 2.6 hours
for Gewes comin<] from crossbred strains receiving 500 IU PMSG
during the spring season ( Ainsworth, et al., 1983 ), on
average 36 hOUrs during both seasons for 30 Merino ewes
receiving 400 10 PMSG ( Walker, Smith, Godfrey & Seamark,
1989 ), 46.7 ± 2.1 hours for 66 Galway ewes receiving 500 IU
PMSG during the breedi~ng season ( Quirke, Jenningst Hanrahan, &

Goslingt 1979 and 31.2 ± 1.5 hours for 23 Galway ewes
receiving 500 IU PMSG during the breeding season ( Quirke,
Hanrahan & Gosling, 19B1 ).
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The current trials executed on Damara ewes resulted in an
average óf 50.7 ± 15.620 hours which is significantly longer
than the intervals quoted but nótably shorter than found in
G.J;oupA2 (Figures 4.G.1to 4.6.10 and Figures 4.5 and 4.7
which again demonstrated that PGF2a is a superfluous agent in
the kind of regime applied in Group A2.

GROUP A4:

Figure 4.8 displays the graphic distribution of Damara ewes
treated with progestagen pessaries only, which were left in

situ for 12 days. 2Q\ ewes showed oestrus 72 hours, 50% 84
hours and 30% 96 hours after pessary removal with an average
interval of 85.2 t 8.854 hours ( Figure 4.5 and Figures 4.9.1
to 4\~9.10 ). This io again notably longer than the findings
reported by Greyling é,t al. ( 1980 ) of 43.59 t 16.93 hours

SA Hutton Merino ewes during the breeding season )f Van Wyk
1977 ) 58.2 hours (l\arakul ewes during the breeding

season J. Inskeep et al. ( 1983 ) reported 38 hours ( crossbred
strains during the breeding season) and Ainsworth et al.

( 1983 ) 47.4 t 3.2 hours after pessary removal with ,crossbred
strains.

It appears as if there is a general inconsistency prevailing
with regard the interval from cessation of treatment to onset
of oestrus under various treatment procedures where the Damara
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aheep under every procedure discussed, differed distinctively
from report~ by other workers on the same issues. In most
inatances the interval from cessation of treatment to onset of
oestrus was notably longarthan findings quoted in the
literature. Within-day variation in peripheral plasma
progesterone concentrations is possible ( Parsons & Hunter,
1961 ). This variation in each ewe iaparticularly pronounced
during the luteal phase when concentrations can vary between
1.Q and 5.Q ng/ml ( Hc Natty, Revf.eim & Young, 1973 ). Data
obtained from the trials under discussion is summarized and
presented in Table 4.2. There is a significant difference
between Group Al and A2, Group Al and A3 and Group Al and A4,
but not between Groups A2, A3 and.1\4 ( P < O.OS ).

Reaultashowed that the interval from cessation of' treatment to
onaet of oestrua Wa.B under every test procedure longer than
comparlllhlefigures quoted in other breods. Consideration should
however be given. to the fact that figu.res quoted fOr Damara
sheep in this field of study, AJ:e the first and only reported
thus£ar and more in\!'ostigative work should be done to
substantiate the available data. Ft'om an economical point of
view it would, therefore be recommendable at thia otage to
consider the administration of exogenous progestagen only for
practical application purposes.



Group Al (hauls) P2. (hours) f.3 (hours) A4 (hours)
T tams Prog + PGF2a Prog +PMSG Prog

Ewe no.

1 46 96 48 84
2 240 ge 84 72
3 240 96 60 84
4 360 84 48 72
,5 120 120 48 96
6 72 96 84 96
7 144 64 60 96
8 384 96 46 84
9 408 g6 48 34

10 408 84 84

n 10 10 9 10
Average 2424 948 5867 85.2

I SId dav. 134260 10507 14.36 8.854
" ,

H
H
I\)

TABLE 4.2 JOleNel ïrem cessation of treatment to onset of oestrus for all groups



Suffolk Ratnbouillet Dorset Finn

1980/81 35.0 h 29.5 h 41.0 h 37.0 h
1981/82 40.1 h 31.2 h 40.3 h 40.1 h

113

4.3.2 Duration of oastrllS

The overall results for the four treatment groups w.i.thregard
duration of oestrus are summarized in Tables 4.3 and 4.4. There
WaS no significant difference between Groups AI, A2, A3 and A4
{ p > 0~05 }.

GROUP Al:

The complex patterns of behavio:x:which emerge during oestrus
are innate and mediated through the central nervons system. In
the ewe, oestroIlS hehavior i1:'l attributed to the direct action
of oestrogen on the central nervous system. The amount of
oestrogen secreted by th.a ovaries does however not apl?ear to
affect. the duration of oestrus ( Pa:x:sons& Hunte:x:,1967 ).
The mean duration of oelJtru~ ca:lJdiffer substantially among
breeds and from season to seasc:rn( Quirke, Stabenfeldt &
Bradford I 1988 ) viz .:

Parsons et al. ( 1967 ) teased Merino ewes at 4 hourly
i!:'.tervalsduring the month of November. The duration of oestrus



-
Group Al (hours) A2, (hours) A3 (hours) A4 (hours)

T tams Prog + PGF~~a Prog + PMSG Prog
Ewe no

1 36 48 36 24
2 36 24

i
24 48

3 48 36 eo 48
4 24 36 72 36
5 48 36 60 60
6 48 24 36 24
1 46 36 48 24
Il 24 36 60 36
9 24 36 60 36
10 24 36 24

n 10 10 9 10
Average 360 348 5067 36.0
SId dey. 107 8.46 14.73 120

, '

TABLE 4,$ Duration of oestrus recorded for all groups

li

I
I
I···..,~.q
it-":::""
t
~
I
I
j'

I
I
f



TABLE 4" Summary of the mean results obtained from fout different treatment groups

A1 AZ A3 A4
Group Trams Prog + PGF2a Prog + PMSG Prog

Number of ewes 10 10 9 10

Number of eweG chowlng oestrus 10 10 9 10

In!elVal from cessaltOI1 of treatment 10 1:t5 89 948±10,51 5867±14.36 85.2±8.85
to onset of oestrus (h) rnean±SD (days)

Duration of oestrus (h) mean±SD 36 0±10 7 34.8±8.46 50.67±14.73 36.0±12.0

Mean serum progeslG!onaconcentrallon o 44±0 36 033=0 15 0.37±0.21 O.23±O.19 J
at onset of oestrus {ng/ml)

Mean serum lH peak {ng/ml} lj 48=1208 14 34±15 64 7,39±11. '17 7.45±18.13
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recorded was 21.9:i:. 1.5 h. Van der Westhuysen, Van Niekerk +

Bunt.er ( 1970 ), under similar conditions, recorded a duration
of 40.7 ± 3.17 h. Method and frequency of association with the
ram can affect the duration of oestrus ( Parsons et al.,

1967 ).

~"i9ure 4 .10 presentathe duration of oestrus of ewes that were
in the continuous presence of a teaser .ram for 12 days and
consequently teased twice daily until cessation of oestrus. The
average duration of oestrus recorded lv-aa36.0 ± 10.7 hours and
within the range of most of the existing data as indicated.

GRoap 1\2:

Duration of oestrus afte.r termination of intravaginal
progestal1en therapy followed by PGF2a administration was
recorded to be 38.6 ± 7.12 hours in SA Mutton l.Jerinoewes

Greyling et al. f 1979 ) and 32.46 ± 7.39 hours in Merino e\',es
G.reyling et al.t 1980 ). Results f.romthe trial under

discussion are presented in Figure 4.11 which indicate an
average duration of 3~.8 ± 6.46 hOUrs which does not deviate
notably from the above quoted figures.

GRaUl? A3:

Xn strict contrast to the findings recorded by Quirke et al.

( 1979 ) viz. 32.7 ± 2.4 hours and 27.0 ± 1.6 hours by Quirke
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et al. ( 1981 )1' in both instances injecting Galway ewes during
the Olutumn season with 500 IU PMSG after progeEitagen treatment,
the average duration of oestrus recorded in the trial under
discussion was found to be 50.67 ± 14.73 hours ( Figure 4.12 ).
One ewe out of the la included in thia trial failed to show
oestrus and showed heat one cycle period later. The reason for
this dissimilarity is unknown , but probably lies with the
administered dosage 300 IU compared to dosages quoted in
the literature: 500 IU under artlficial light regimen of 10
hours day length
breeding season

Ainsworth et aJ. t 1983 ), 750 IU dllsing the
Fukui, Sotto s Ono , 1983 ) and.250'-1000 IU

during the breeding season ( Goreton, 1975 ).

GROUP A4:

Duration of oestrus sequential tClp.t'ogestagentherapy was
monitored on a 12 hourlY basis and recorded to be 30.16 ± 7.13
hours in Merino ewefJtreated during the month of Jull'
( Greylintl et al., 1980 )t 29.3 :t 3.04 hours in Merino ewes
treated during the month of November ( Van der \<lest:.huysenet
al., 1970 ) and 36.81 ±. ;:;.51bours in Hutton Merino ewes
treated during the early breeding seaf!on ( Schoombee, Van
Niekerk & Coetzer, 1989 l. The same treatment performed on
Damara ewes resulted in ~LO average duration of oestr.us of 36.0
± 12.0 hours ( Figures 4.13 and 4.9.1 to 4.9.10 ). Improved
substantivity of results would have been possible in all
instances with a higher observation frequency.
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4.3.3 periph.eral serum LH levels obtained from the four
different sync::hronisationappl.ications

Developments in our understanding of the endocrine control of
the oestrous cycle in the ewe indicate that 'the regulation of
tonicLB secretion is determined by the combined negative
feedback effects of oestradiol 17B and progesterone.
Furthermore, the tight temporal relationship between episodic
LH secretion and oestradiol secretion rate from the ovary
indicates that tonic LBsecretion is a major factor responsible
for driving oestradiol seoretionby developing follicles
( Baird & Scaramuzzi, 1976;Baird, lSl7a ). This is further
supported by the observation of parallel increases in plasma LH
and oestradiol concentrations during the follicula:r:phase of
the oestrous cycle ( Bareaign, l.9aSi Hartin et al. 1986 ).

Pulsatile secretions of gonadotropins from the anterior
pituitary gland enters the ciroulation via the hypophyseal
vein. Among the factorIJ known to affect the frequency of the
pulses are nutrition, pheromones, photoperiod and gonadal
steroids ( negative and positive feedback) ( Martin et al.

1986 ). Variations in the frequency and amplitude of pulses are
primarily a reflection of the intensity of the action of the
sex steroids { Rieger & Rawlings, 1985; Thiêry & Martin, 1991
derived almost exclusively from the ovarian follicles, several



of which develop and undergo atresia during the course of each
cycle ( Legan et al., 1979 ).

Approximately 4(1-60 hours prior to the onset of the LH. surge
circulating progesterone begins its precipitous decline as a
consequence of the rapid demise of the corpus luteum.
Associated with this decrease in progesterone, mean serum LH
eoneentrations rise progressively, reaching levels at least
5-£01d greater than baseline ( Baird, 1978 ) by the time of
onset of the preovulatory LH surge. This rise reflects an
increase in the frequency of pul.aati1e LH discharges and it
constitutes an increase in tonic LH secretion eeparate from the
La surge. The increase Ln oestradiol suppresses rSH release. and
thereby prevent the recruitment of more follicles and
consequently triggers the positive feedback mechanism which
results in the LB. surge ( Lindsay €It al., 1975; Martin et B.l.,

198& Jo. 'l'hisleads to ovulation and formation of the corpus
luteum ( Legan et al'l 1979 ). Steroid secretion rates and the
peripheral concentrations ofLH can vary considerably both
within and between individual e~/es ( Sca:x:-amuz:z:is Baird,
1977 ).

1\

Lack of consistency in the literature on data recorded with
regard to different aspects aimed at pinning down the role and
function of LH in reproduction physiology seems to be the rule
once more. Considerable variation on individual level is also
possible ( Acritopoulouf 1979 ). In most instances the
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42.9 ± 3.8 h progestagen + PHSG ) ( Lindsay et al. , 1315 ) .
.50.3 ± 2.9 h PGF2a: double i..,m. injection 9 days apart )

( Acritopoulou, 1979 ) .

applioation of either an analogue of PGF2a, progestagen or a
combination of progeatagen and Pl-ISGare involved aa
synchronizing agents. In general the effects of these
appl.ications were of such a variable nature ( between and
within treatments ) that the existing data on the different
aspects of relevance, might for all practical reasons, be
pooled together with the aixn to form a general perceptlon of
the status of LB. A brief summary of various data from
different sources is presented to illustrate the above
statemant:

!ntervalf.rom -

cessation of treatment to onset of oestru.s:
32.0 h (progestagt!n + SOO IV PMSG ) ( Robinson et al., 1987 ).
31.7 t 1.6 h ( PGF2a: single i.m. injection ) ( Acritopoulou &

Ba:resign, 1980 ).
46.5 ± 3.5 h ( PGF2a: double ;Lrn. injection 9 days apart )
( Acritopoulou, 1979 ).

cesaation of treatment to LH surge:
37.5 :t 2.6 h (progestagen + 500 IU PMSG ) ( Ainsworth et al.,

1983 ).



0.87 - 3.9~ ng/ml

1.7 ± 0.1 - 5.1 ± 0.2 ng/ml
Baird et al., 1976 ).

Haresign, 1985 ).

onset of oestrus to LH surge:
-2.6 ± 8.1 h ( progestagen pessaries) ( Cumming et al.,

1973 ).

4.5 ± 0.7 h ( progeatagen + 500 IU PMSG ) { Robinson et al.,

1987 }.
1.7 ± 2." h ( progestagen pessaries ) ( Van der Weethuysen,
Malan & Oierkse, 1917 ).

Duration of the La surge:
9.1 ± 0.49 h ( Quirke et;al. , 1981 ) .
10.1 ± 2.2 h ( Wallace, Hartin & Me Neilly, 1988 ) .
14.0 ± 1.2 h ( Ainsworth et al. t 1963 ) .

Pulse frequency:
I per 5 h ( luteal phase
2.3 ± 0.5 ~er 6 h ( ..

( Scal:'aInuzziet al. , 1977 ) .
( Wallace et al. t 1988 ) .
( I' Anson & Legan, 1988 ) .> 1pel:'h { follicular phase

Basal level$ of LH;

Q.57 ± 0.08 - 2.91 ± 0.57 ng/ml ( Baird, Swanston ~ Scaramuzzi,
1976 ).

Maximum LH leve.ls;
58 ± 2.5 ng/ml
100.0 ± 10.0 ng/ml

~obinson et al., 1987 ).
Quirke et al., 1981 ).



140~1 ± 24.6 ng/ml ( wallace et al., 1988 ).

l~G

The :celense of :ta from the antel;"iorpituitary does not normally
begin until just after the onset of oestrus ( Acritopoulou,
1979 ). In progestagen treated ewes however, the onset of LH
surgEI can occur much earlier in relation to the onset of
oestx:ua than in untreated ewes and can begin at 4 to 26 hours
before tbe onset of oestrus ( Cumming, Blockley, Brown, Catt,
Godini;}& Kaltenbach, 1970 1.

Purin~J the curzent. inveatiga.tion blood serum samples were taken
every 6 hours during the oeat:r;ousperiod of each ewe from all
four groups to determine LH concentrations. The LH
concentration values for each {i-hourly drawing were pooled for
each g.t'.ouprespectively. The mean values were calculated for
each specific 6-hourly interval during the oestrous period from
onset (If oestrus as determined with the aid of a teaser ram
until cessation of oestrus. Figures 4.14, 4.15, 4.16, 4.17 and
Table 4.6 illustrate the average positJon of the LH peak
relative to the onset of oestrus 0 hours ) as it occurred in
the dif:eerenttreatment groups. In Gro~p Al the LH peak
concentarat.Lona were diapersed between 6 and 18 hours relative
to onset of oestrus ( 0 bours ) ( Figure 4.14 ). The highest
mean concentration indicated was 8.479 ± 12.081 ng/ml at 6
hours after onset of oestrus. In G~oup A2the LH peak
concentrations congregated between 6 and 12 hours after onset
of oestrus ( 0 hours ) with the highest average concentration

..
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Table 4.5 indicates the positions of the La peaks of individual
ewes ~elat.ive to the onset and cessation. of oest.rus. This data
is s\1XlUII11rizedin Table 4.•6 depicting the average positions per
gl:Ol.lp.

indicated as 14.337 ± 15.644 ng/ml at 6 hours after the onset
of oestrus ( Figure 4.15 l. In Group A3 a singular aV~l:age peak
was observed at 6 hou:rs after onset of oestrus ( 0 hours )
:reaching a mean concentration of 7.393 ± 11.170 ng/ml ( Figu;t;e
4.16 ). l?'igure4.17 portrays a dispersal of peak concentrations
for Group A4 situated between onset of oestrus ( 0 hours land
24 hours after onaet, of oestrus wIth 7.447 ± 18.127 nil/ml as
the highest average concentration. Above data was accumulated
and expressed in terms of percentage LH peaks in :relation to
onset of oestrus in Figure 4.18. The:re is no sIgnificant
difference in the occurrence oftheLH peak relative to the
onset and cessation of oestrus between the four treatment
9ro~ps ( p > 0.•05 ).

The average time lapse from celilsationof treatment to LH peak
fo:rthe different groups is depicted in Table 4.7. Group Al
diffe:rs significantly from G:roups A3 and A4 but not f:romGroup
A2 (P < 0.05 ). Tho mean peak LH eencent.ratLens and mean basal
LH concentrations for the different groups are illustrated in

..
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Table 4.5 pooltion of the LH pank relative to onset and
ceosation oloestrus

Ewe no. After onset ( Il ) Before cessation ( ft )

Group All 1 12 24
2 Ei 30
3 12 30
-4 0 18
5 18 24
Ei 6 36
7 6 36
B 19 0
!;),. 18 010 0 IB

tiean: 9.6 .t 6.681 21.6 ± 12.355

Group A2 I 1 -6 36
2 12 18
3 - -
4 12 30
5 Ei 12
Ei Ei 24
7 Ei 12
a Ei 24
9 Ei 24

10 6 24

liean : 6.0 ± ".899 22.67 ± 7.364

Group A3f 1 6 24
2 36 30
:3 18 36

" Ei 48
5 18 36
6 6 48
1 - -
8 -6 24
.9 0 30

la - -
Heant 10.5 :t 12.278 34.5 ± 8.874

Group A4' 1 -24 66
2 24 6
3 6 12
4 18 24
5 19 12
6 6 24
7 -lB 36
8 12 42
9 0 18

10 0 10
Means 4.2 ± 14.709 25.8 ± 16.981



Table 4.8. No significant difference was found between the peak
LH concentrations presented by the four treatment groups
( P .> 0.05 ).

TIJ.ble4.6 .poaition of the LH peak concentrations relative to
the onset and cessation of oestrus between the
different groups ( Al - A4 )

Group After onset ( h Before cessation ( h )

Al 9.6 ± 6.681 21.6 ± 12.3$5
1\2 6.0 ± 4.899 22.6 ± 7.364
A3 10.5 ± 12.278 34.5 ± 8.874
A4 4.2 .t 14.709 25.S ± 16.981

Table 4.7 Mean duration from cessation of treatment to L·a
peak concentration

Group .A1: 253.2 l' 132.408 hours
Group 1\2: 102.0 l' 11.662 hours
Group A3: 69.0 l' 11.225 hours
Group ..t\-h 89.4 l' 17.483 hours

Table 4.8 Mean basal and peak serUlllLH concentrations

G~oup Basal. 19\1'01.s( ng/ml Peak levels ( ng/ml

Al 0.1202 l' 1.056 24.35 ± 8.474
A2 0.5414 ± 0.882 24.82 ± 13.424
A3 0.4427 l' 0.745 19.56 ± 8.4
A4 0.8011 ± 1.183 27.11 ± 13.386

'.



quoted by Van der Westhuysen et al. 1~77 ) eor Merino ewes.
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There appears to be a marked difference in the time interval
recorded in thQse trials with regard the interval from
cessation of treatment to onset of oestrus and figures quoted
in the literature. Disregarding the outcome of group Al
( Table 4.7 ) which is expressed in terms of days as a
consequence of the treatment regime it Ilnderwent, there is also
great variation between groups viz. 102.0 ± 11.662 h far the
MAP + PGF2a treated ewes, 69.0 ± 11.225 h for the MAP + PMS
b;eated awes and 89.4± 17.-183h for the MAl?treated ewes.
These times are also exceptionally longer than the 37.5 ± 2.6 h

exoeabxed at.rains ), 42.9 ± 3.8 h ( Ile-de-France ) and 50.3
t 2.9 h ( Clun Forest) quoted by Lindsay et a1,. ( 1975 ),
Acritopoulou ( 1979 ) and Ainsworth et al. ( 1983 )
respectively.

There seems to be a closer relationship with :cegardthe
interval between onset of oestrus and the LH fJurge obt.ained in,
these experiments and those quoted in the literature. Data
displayed tnTable 4.5 compares \>1011 '.qiththe 7.7 ± 2.7 h

Group A2 was well synchronised with 6 ewes showing peak
concentrations 6 hours after the onset of oestrus, while the LH
peak concentrations in the rest of the groups were scattered to
a greater or lesser extent. In Group A4 two ewes showed peak
concentrations before onset of oestrus viz. at -18 and -24 h
relative to onset of oestrus, resulting in the relatively short
average time interval of 4.2 ± 14.709 h. When considering the

..



data displayed in Figure 4.1afor all groups however, ther:e is
a gener:al tendency towar:ua an average interval of 6 hours

37.8 % ). It would therefore seem as if the intervals fr:om
cessation of treatment to onset of oest.rus and onset of oestr:us
to LH peak are mor:e extended for Damar:a sheep than for other
breeds of sheep aa concluded from the literature. Again the
relevancy of sllch conclusions ls baaed on the amount of data
available.

4.3.4 Determination of the effect of applied treatments on
ovarial function by means of laparoscopic investigation

Or:iancourt et al. ( Has ) maintains that the ovary of aduLt;
ewes contains between 12 000 and 86 000 primordial £ollicle~
and between 100 and 400 growingfolliclea of which 10 to 40 are
visible on the surface of the ovary. In most sheep br:eeds, only
one follicle ovulates at the end of each oestrous cyole of 16
days. The follicles grow until they reach 4 '"6 mm. in diameter
and then regre6s~ 'rhe number: of such follicles may vary
cOI'lf~iderabl.yamong individual animals. The differentiation of
the ovulating follicle .i,a a two-step process in which the lar:ge
antral. follicles are .recruited from a.pool when exposed to
sufficient gonadotropin sti!l'Julation.From these a single
follicle ia selected, continues maturation, becomes dominant
and ultimately ovulates to become a corpus luteum. Recruitment
occurs around 48 hours before the LH surge and pr:obably
coincides with luteolysis ( Driancourt et al., 19a5 ).
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Wbatever the stage of the cycle, follicles of various sizes are
apparent on tbesurface of the ovary. Growth probably occurs at
random until the follicle attains a size of 4 - 7 mm. The
rec.t"uibnentof a crop of follicleu, including the one which
will ovulate, occura at variable times around lutaolysia due to
the. interaction of endocnl.ne.and follicular factors ( FSH
priming, aensitizing the follicle to increased LH
pulaatil.ity ). All healthy follicles larger than 2 mm in
diameter art) recruited. Selection of the follicle due to
ovulate can be defined by morphol.ogical criteria ( abe ) or by
its "killing" ability. The dornlnant follicle is probably
tnaintained because of its high oestradiol content, while the
othel;'undergo atresia ( Driancourt ot al., 1985 ).

Group Al ( Tea.serram ) yielded 12 corpora luteai Group A2
( MAP + PG!?2a ) yielded 10; Group A3 (MAP + pMS ) also yielded
10 and Group A4 ( MAP only ) yielded 11 corpora lutea. The
treat.ment applied therefore, did not appear to have an effect
on ovulation rate in tbe senSe of ova product.ion. There were
large nunmers of medium sized ( 4 ~ 7 mm ) follicles and small
( 1 - 3 mm ) follioles visible on th~ ovaries which is in
accordance with Driancourt et al. ( 1985 I' There were <li larger
number ( 15 % ) of corpora lutea observed on the right hand
side than on the l~ft hand aide. It appears as if the
administration of PMSG did not have the desired effect.. Without
any further appropriate invest.igat.ions, it is doubtful whether
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these differences lnfiguref! are of any meaningful consequence

( Table 4.9 )

4.4 CONCLUSION

Whenconsidering the performance of the Damara sheep under

experimental conditions, it should be kept in mind that these

animals aCe known for there spirited. temperament and untamed

behavior. The experimental animale were brought from .!:l. highly

extens;i.vE!'situation where cheetah, jackal and lynx forms pa:rt

of the:lr daily livelihood and placed into a highly intensive

situat.ion froul where work started without time allowed for

adapta1:ion. 'Keeping this in mind, the outcome during the

initilll phases of the researcl. progranI can .i.n the least be

described as unexpected. consideri.ng the reaction of the ewes on

trea.tments aud the results obtained with regard oestrous

behavior, ovarial fun.ction and eventually concept.ion.



TABLE 4,9 Laparcscoplc observations of ovaries after different synchronisation treatments

Follicles C LuIes cAibicsns Empty
,.

Large Medium Small
Ovary Left Right left Right Left. Right Left Righi left Right Left Right

Group A1 0 0 6 0 15 7 6 6 3 1 0 3

Group Nl. 0 1 11 3 10 15 3 7 0 0 0 0

GroupA3 1 0 5 7 10 10 7 3 0 0 0 2

Group A4 1 0 S 3 18 10 4 7 2 0 0 0

rota!; 2 1 25 13 53 42 20 23 5 1 0 5



CHAPTER 5

TBK EFFE~~ OF TWO DIFFERENT METHODS OF FERTILIZ~TION ON
REPRODUCTIVE OUTCCMB

5.1 INTRODUCTlON

A controlled progrfunfor sheep production would increase the
efficient use of l.!Lhour,facilities and breeding material. For
improved effeetiveness, sy:lC:hronil'!lationof the oestrous cycle
would be required at a predetermined time if the aim is to
practicI\!artificial insemination. If natt~ral mating is
intended, the ram to ewe ratio should be one ram for every 10
synt:hronisedewes ( Hackett, Inskeep, Robe,rtson, Shrestha &

Wolynetz, 1979 ).

According to Fulkerson, $ynnot & Lindsay ( 1982 ) one of the
aims in an artificial insemination program is to utilize
spermatozoa as eparingly as possible. Contrary to e~pectations
only 60 x 106 spermatozoa from a single natural se:r:viceis
necessary for goOd conceptidon , By contrast, a single attempt at
artificial inse-lllin~tionrequire6 twice as many fresh
spermatozoa for conception. Assuming that BeUlen of equivalent
quality is used, the only consistent differences between
natural and artificial insemination appear to be the absence
of, or interruption to normal courtship behavior, stress
associated with handling practices and strange surroundings

''''
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when. artificial insemination is used. Methods should tharefore
be devised to ndnÏJni.sethe resultant effects.

When rams are subjected to frequent ejaculation ( up to eight
times daily), the number of spermatozoa appearing in each
ejaculate, falls to low and relatively stable levels. under
such circUlnstancesthe number of spermatozoa present in a
single ejaculate l'.ll.1lybe low enough to reduce the chances of
conception after natural mating. The proportion of pregnant
ewes increases with the nl.unbeI:of times ewes are served
( Cameron, .Pairnie, Curnow, Keogh & Lindsay, 1984 a ). To plan
therequirements£or males In an artificial insemination
program, One mUst be able to predict the rate of ou.tput of
spermatozoa from the I:ams. Regular ejaculation leads to a
reduction in the epididymal reserves of spermatozoa. This means
th."t during 11. period of regular semen coll~tion, the initial
semen characteristics differ from those obtained fOllowing
depletion of the epididymal sperm reserves. It takes seveI:al
days for semen characteristics to stabilize when collection
begins after a period of sexual I:est or when regularly
ejaculated males move to a different frequency of semen
collection. Although the estimated rate of production and
output of spermatozoa are correlated with testicular weighty
there still remains a large discrepancy between estimated
production and output.

]
1
~,
'1
I

..
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In summary, as few as two ejaculations per day may yield the
maximum number of spermatozoa from regularly ejaculated rams.
Measurement of testicular weight j,s a simple meana of
predicting the rate at which spermatozoa can be collected from
ramspeing ejaculated at this frequency ( Cameron, Fairnie,
Curnow, Keogh & Lindsay, 1984 b ).

\i

Semen characteristics, such as volume, concentration,
morphology, chemical compoaitio~, and fertilizing capability
are inter alia influenced by breed and can display li. high
degree of variation among rams within a breed ( Cochran, JUdy,
Parker & aal1ford, 1985 l. Semen abnormalities tend to be
higher when rams are subjected to increasing day length than
when they are submitted tó decreasing daylength. The resulting
fertility is markedly reduced ( 51 % vs 66 % ). Lambing rates
obtained by ax-tificial inselnination centers internationally
during the breeding season.range between 65 % and 75 %
( Cognie, Colas & Thimonier, 1984 ). 75.5'1';ewes detected on
heat and inseminated 12 hours later can bo expected to lamb.
This figure can increase to 80.9 % after a second insemination
10 hours later ( Schutte, van Tonder, van der Westhuizen,
Herbat & Steyn, 1986 )•

..
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5.2 MATER!ALS AND METHODS

5.2.1 Experimental animals

Refer to Pax;agraph 4.2.1 for an outline of experimental animals
used in this Qection.

Two adult Damax;a x;ams"'ex;etx;ained well in advance to ejacula.te
in an artificial "ag:.lna~A trained Karakul ram seJ:'Vedas stand-
by while an ~dequate number of teaser rams were available.

5.2.2 General management

All male animalo were housed in singular pens distant from the
ewes.

5 ~2.3 Treatmcmts

Refer Paragl:aph 4.2.;3 and 4.2.4

From. the forty ewes eventually treated for synchronisation of
the oestrous cycl,e ( Groups Al to A4 ) the first twenty ewes
that came on heat were allocated to a new Group Mafter
laparoscopic investigations were completed while the remaining
twenty ewes were allocated to Group N ( Table 10.1 ). Both
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groups were monitored twice daily for oestrus. Blood samples
were continuously taken on a daily basis until onset of oestrus
during which period collection was performed every 6 hours.

Ewes in Group M. were subjected to artificial inaemination and
awes in Group N were na(t,urallymated. Both groups were serviced
12 hOtlrs after heat detection and again 12 hours later. Rams
which served as donors were conditioned in adVance to serve in
an artificial vagina. All.apparatus used in the process of
$omen collection and handling was sterilized beforehand. Semen
was collected with the aid of an artificial vagina with an
inside temperatu.re of appro~imately 3S- C. A teaser ewe was
contained in a headclamp to allo\~ the ram to mount. As the ram
mountedr the penis of the ram was deflected into the artificial
vagina. The flask in which the semen was collected,was held
inside the palm of the hand to minimize variation in
temperature and placed in a water bath at 37· C after the
cOllectionprocesa was completed. The semen was immediately
examined for colour and motility to determine the approximate
concentl:'ationand percentage live sperm in the sample. On
grounds of these estimates a dilution factor was calculated as
per following example:

Volume available:
Concentration per ml:
Percentage alive:
Live sperm per ml:

1 ml
3000 x 106 sperm cells
80 %

3000 x 106 x 80 %

ij



- 4.9 times dilution
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& 2400 x 106 sperm cells
0.2 ml containing 100 x 106 sperm cella is required per
insemination which is equal to 500 x 106 sperm cells per ml.

2400
The dilution faotor .istherefore: ---- x 106

500

Skimmed milk heated for 10 minutes at 92· C and cooled to 37° C
was used aa Gemen dllutent. After dilu.t1on the diluted sample
waa againrnicroscopically examined. Plastic pipettes attached
to a 1 ml syringe aezved to deposit the diluted semen with the
aid lOf a vaginoscope in t.heexterior os servix of ewes of which
tho hind quarters were raised. A clean sterile pipette was used
for each ewe. On completion of insemination all ewes were
tested twice daily with vaaectomlsed rams :forreturn oestrus.

5.2.4 progosterone assays

Refer Plu;agraph 4.2.4

5.3 RESULTS l~D DISCUSSION

For the purpose of this investigation, twenty ewes ( Group M )
were sUbjected to artificial insemination and twenty ewes
( Group N ) to natural tupping which was exercised during the
second oeetrous period a.fter treatment described under
Paragraph 5.2.3. Ewe 525 ( Group M ) originally from Group Al
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teaser ram ) came on heat 3 days after cessation of treatment
remov~l of teaser ram ) and then again three cycles later

when she was inseminated and.conceived. Ewe 578 ( Group M

displayed the true temperament of the Damara breed dux'ing the
AI proceedings which was undoubtedly the reason why she did not
conceive. She was however successfully inseminated during the
subsequent oestrous period ( Table 5.1 ). All other ewes
conceived dUd.ng the first attempt at both artificial
insemination and hand-mating. Total conception was therefore
100 % giving rise to a lamb percentage of 100 % and a lambing
percentage of 110 % implying a twin frequency of 5 % viz. one
pair in Group M and one pair in Group N.Fecundity was 1.10 and
the weaning x:-ate( 90 days ), 105 % for both groups.
Statistical analysis of the contenta of Table 5.1 revealed no
significant difference between the two treatments ( P > 0.05 ).

5.4 CONCLUSION

From the available data it would therefore appear as if the
treatment the ewes underwent, including the two insemination
methods, had no significant eUect on the prolificacy of the
ewes that took pá,rtin the trials which is in accordance with
the findings of Gordon ( 1975 ), Hackett at al., ( 1979 ) and
Hackett & Wolynetz ( 1981 ) whose findings are in agreement
with the observation that there is no significant difference in
the reproductive performance of ewes bred by natural mating or
artificial insemination. with regard to treatment,



TABLE 5.1 Conception, lambmg percentage. Fecundity and Twinning incidence
( Natural lupping vs Artificial insemination)

ArlificlaJ Natural
Insemination tupping

Number Number Tolal %

Ewes Iteated 20 20 40 100
E,was seNicoo 20 20 40 100
Conceived 19 20 39 97.5

(2l'ld estrus aHer treatment)

Conceived 1 0 1 100
(ard estrus after lreaJment)

Tolal conception 20 20 40 100
Number of Lambs 22 22 44
Number of Twins 1 1 2

Lambing percentage 100 100 100
Fecundity 1.1 1 1.1 1.1

I
lamb percentage 110 110 110
Waan perCéntage 105 105 100
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Acritopoulou-Fourcroy et al. ( 1982 ) noted that MAP + PMSG and
PGH2a are equally effective in synchronizing oestrus and
subsequent fertility. The results obtained from the test groups
were indistinguishable from those obtained from the controls.

One important advantage of artificial insemination over natural
breeding, is that auperiormales can.be uaed more widely both
in terms of the number ofmatinge possible within a given flock
and over a greater geographical axea. This haa a number of
potential genetic advantages. The selection intensity of sires
can bé increased with il resultant incx:ease in production,
provided there are no deleterious affects of inbreeding. In
addition, genetic material can be preserved for future use
( Evans I 1988 ).
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D~IOH OF TBB GESTATION PERIOD AND SENSITIVITY OF THE CORPUS
LUTEUH TatrARDSPROSTAGLARDlrtF2a ( PGP'2a ) DURING THE GESTATION
PBlUOD

6.1 INTRODUCTION

According to Hatez ( 1914 }the mean duration of pregnancy for
diffel:'entsheep breeds varies from144 to 151 days. The eal:'ly
maturing meat breeds and the highly prolific breeds have
shorter gestation periods averaging about 145 days. Slow
maturing fine wool breeds have longer periods of, on average,
150 days. Individual gestation periods with;f.na breed can vary
up to 13 days with a standard deviation of about 2.2 days.
Pregnanoy is f3horter for twin lalllbsthan singles, is sometimes
longer for ram than ewe lambs a.nd increases with age of dam. A
low plane of nutritiontenda to .t'educegestation length,
particularly in late pregnancy and for twins.

l?GP2a plays a.m.ajor role during parturition in most domestic
species and is in this regard considered to be mainly of
uterine origin ( Fredrikoson, 1985 ). During early pregnancy,
the conceptus have a depressing effect on the response of the
corpus luteum. to PGF2a. 200 ~g of PGF2a injected
intrafollicularly 12 days post oestrus :resulted in luteal
regression occurring in only 17% of pregnant ewes compared with

j
1
J
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S3\ in non-pregnant ewes ( Reid et al., 1980 ). Treatment of
ewes on day 74 of gestation with 0.14 mg ~~F2a/kg body weight:.
resulted in regression of the corpus luteum of prlt~gnancyas
indicated by decreased serum progesterone by 24 hours aftelr
treatment~ All ewes that received PGF2a during mid-gestatIon
subsequently lambed however ( Campbell, Hallford & Wise,
1994 ).

The corpus lut~um of the ewe is composed of a heterogeneous
population of cells. Only about 45~ of the cells of corpora
lutea during the mid luteal phase of the oestrous cycle are
t:apahle of prod.ucing ateroida. In populations of small and
large luteal t:cllst the small steroidogenic cella are highly
r08pon..,ivé to gonadotropins while the large cells are
relat.ively unresponsive to gonadotropinn but contain most of
thé bl.nding altea foX' 1'GE2 ( stimulatory effect on luteal cell
function ) and pGF2a ( inhibitory effect on luteal cell
function l. PGEl and PGIi)2appear to be blood"'borne
antiluteolysinl3 that are delivered locally to prevent the
a.ctiona of pGF2a during Gady pregnancy ( Silvia & Nbwender,
1984 l. The PGE;PGF2a ratio in the uterine vein is 12:1 at mid
gestation. Adminiatration of pGF2a increases the placental
sect'etion of oestradiol-l7B which is follow~d by increases in
PGE sect'etion. Oestradiol-l?B and PGE may protect placental
aecretion of progesterone from PGF2a. PGP2a given at mid
geatCition cauaea the corpus luteum to regresJf but does not
affect placental progesterone secretion and fails to terminate
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pregnancy in the presence or absence of the ovary. ( Weems,
Vincent & Weems, 1992 ).

Durine;}early pregnancy, a specific class of interferon (omega
intel::feronlis released from the developing embryo in sheep
which i.nhibits pulsatile release of uterinePGF2a ( Jenkin,
1992 )~ Studies in ovariectomised, steroid treated ewes
indicate that conceptus secretory proteins inhibit the
pulsatile secretion. of PGF2a directly via an effect on PG-
synthesis and indirectly by maintaining a plasma progesterone
concentration that inhibit$ the development of endometrial
oxytocin receptors, which normally increase at the time of
luteolysis. As pregnancy pl:;'ogresses,there is au increase in
basal accretion of l.'Gl':"2aandPGE fr·omtbe uterua into the fetal
and maternal circulation. The release of maternal PGF2a, but
not PGE, in response to oxytocin is also increased in late
pregnancy. Endometrial oxytocin receptor concentrations tollow
a similar pa.ttern, except at pA.rturition, when there appears to
be down-regulation of oxytocin receptors. However, release of
l?GF2a in response to oxytocin remains high at this time, and is
further increased if progesterone receptors are blocked.
Although oxytocin concentrations J.n maternal and fetal plasma
are not increased until parturition, uterine oxytocin receptor
concentrations, uterine activity and maternalPGF2a release in
response to oxytocin ate high in late pregnancy ( Jenkin,
1992 ).



U'~der normal cyclic conditions, luteolysis in the ewe is

induced by 'the uter.tne secretion of PGIi'2awhich begins on day

12 post-oesltrus. In order for pregnancy to be maintained
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therefore, 1:~hecorpus luteum must continue to searete

progesteronn through the first SOdays of gestation. The embryo

must be prellent in the utern.s on days 1.2 to 13 if the corpus

luteum is te. persist beyond day 14. This is a critical period

for the corpus luteum during which luteolyais is either

initiated or prevented. Becaul)e the presence of an embryo in

the uterus doee not appear to reduce secretion of PGF2aduring

the critical period, luteal, maintenance must be due either to

an insensitivity of the corpus. luteum to PGF2l1.or to an

inactivation ofPGF2t~ before it rQilches the corpus luteum

( Silvia II }ii,swender, 1984 ).

6 • 2. MATBRI1\L AND METHODS

6.2.1. Experimental animals

Refer Paragral?h 4.2.l.

6.2.2 General. manaqement;

Refer Paragraph 4.2.2

All male material were houaed in singular pena distant from thb

ewes.
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6.2.3 Treatments

Refer Paragraph 4.•2.3

One pair of pregnant ewes coming from each of the original
Groups Al - A4 were selected at random to represent a specific
month of pregnancy ( X1- X4 ) ( '.l'able10.1 ). Each pair of
ewes were consecutively, according to the month of gestation
thi8yr-eprosent, injected i.m. with 1 ml PGF2a 5 mg Dinoprost
tromethrunine ) on days 30, 60,90, and 120 of gestation
respectively. Blood samples were collected every 12 hours from
treabn9nt for throe dayE;!and then once daily until abortion
occurred, or alternatively for 10 days following treatment.
Since no abortions occurred during the firattrial, it was
SUpplemented by a secondtdal to test for PGF2a sensitivity:

12 Damara ewes were devided into three grO\lpS of 4 ewes each
viz. Group A representing day 30, Group B representing day 60
and Group C representing day 90 of the gestation period
( Table 10.1 ). All ewes were synchronised with the aid of
progestagen pessaries Which were left in tact for a period of
12 clays. On sponge rem.oval each ewe waa treated intramuscularly
with 300 unita of PMSG while each group was exposed to a
fertile ram for a period of 7 days. After this period expired,
the rams were removed for a period of 7 days after which they
were again introduced for another period of 7 days. During the
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aecond introduction the rams were fitted wIth raddling blocks
and interchanged between groups. Since no ewes were marked
during the second introduction, it was accepted that all ewes
conoeived during the first introduction of the raI\is.Each group
of 4 ewes was again subdivided into two groups of 2 ewes as
follows:
Group A ( 30 days ) : Al and A2

Group 13 ( 60 days ) : Bl and B2
Group C { 90 days } : Cl and C2

Groups AI, Bl and Cl were treated with 1 ml PGF2a and Groups
Al, B2 and C2 treated with 2. ml PGF2a on days 30, 60 and 90 of
the gestation period respectively.

6.2.4 Progesterone assays

Refer Paragraph 4.2.4

6.3 RESULTS AND DISCUSSION

6.3.1Length of the gestation period and progesterone levels
during pregnancy

In the current investiga.tion the gestation period ranged
between 147 and 153 days according to data displayed in Figure
6.1. TWo ewes I represen'ting each group I gave birth to twins
with gestation periods of 149 and 15Q days which does not
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differ considerably from the average duration of 150.18 ± 1.37
days.

The graphical presentation of serum progesterone concentrations
( Figures 6.2 and 6.3 ) displayed a characteristic decline in
concentration levels towards oest~us where the lowest serum
levels of p:cogesterone.ware represented by an average
concentration of less than 1 ng/ml at insemination for both
groups. Thb decline was followed by a sharp peak ",ith an
average concentration of 1.747 t 0.350 ng/ml, another decline
with a lowest average 0,£ le9G than 1 ng/ml; which was again

Ifollowed by a second somewhat mora pronouncad peak with an
ave;rage conc:;ant;rationof J.693 .t 0.466 ng/ml approximately 11
days post. oeat.;rUa.This result saemsto correlate with the
statement made by Silvia et al. ( 1984 ) with regard the
inducemant of luteol.ysis by the ute;rine Secretion of PGF2a
which begins on day 12 post oestrus and that the conceptus must
ba prasent in the uterus on days 12 and 13 if the corpus luteum
is to panlat beyond day 14.

In accordance with Stabenfeldt, Drost & Franti ( 1912 ),

sequential to the aecond peak described above, the
concentration levels seam to settle down to a gradual increase
as gestation proceeds, eventually reaching average levels of
8.635 ± 2.205 ng/ml before descending rather quickly to basal
levels at parturition.



Ewo

PJ09'l&lOlOOO (ng/ml)

14 r-----r-------------.-------

~ -'l.'¢ f)ï;";;- ~ ,\C) '\"' ",>" 0..-, -T.;:,~:,'"......0.. ...'1.'1;1 ...1> ...~ ...~ -ctJ' -c'0'

Go~!lfio,n I!}nglh ( d~'(lI )

Pt9Q9t.l1Q"lOOfi (OQImt)

14 r-----y-.~-----'--'--=--~~-----,~,-.--~..-,,----,,~~.-~.---~-.---------.----~

"Y .-;~-~;-'5'_;.~-'Jl-F::~-:f.~'b';-~.-~Q;..~~.-~~.::~..".?b-.::§:.:~':~,(}' .,~'
G()cla~()n lunglh ( day!) I

HG ,mE 6 3 Solum pr')QQG!orono conconlr,'llor 0 dllflO{J Iho gocláh()!l pollod



156

stabenfeldt ct al. ( 1972 ) found that progesterone levels
increased from about 3 ng/ml a'tday 55 to approximately 9.5
ng/ml at day 125 ( waek 18 ) in single pregnancies and from
about 3 ng/ml at day 75 to about 15.5 ng/ml at day 130 ( week
19 ) in twin pregnancies. In both cases ( single and twin
pregnancies ) progesterone levels decreased over the last two
weeks cf gestation and converged at the day of parturition.
Levels decreased from about 4 ng/ml to about 2 ng/ml during the
last 12 hourG before labour. A further final withdrawal to 0.8
ng/mlusually occurr~tl within 30 to 45 minutes after delivery
and level.s in general remained low during the following 48 hour
period. The possibility that the placenta could be a source of
progesterone dU1:ing the latter part of p1:cgnancy, is supported
by results from cannulating the ovarian and uterine veins in
pregnant aheep which indicated that utedn@ secretion of
progesterone is app.tox.i.mately5 timea greater than the ovarian
contribution dud.nq this period. Progesterone levelsrea.ched a.
peak at approximat.ely 125 to 130 d.ilIysof gcctation. Thc1:eafte1:
progesterone l.avels decline until. pa,rturition, indicating that
endocrine preparation for delivery begins ~bout 2 weeks prior
to parturition. Levaln decline rather sharpl.y during the final
24 hour pe:dod of labour.

6.3.2 Sonsitivity towards PGF2a during gestation

PGF2a treatment ( 1 ml containing 5 Ing Dinoprost ) during
different stages of the gestation period did not lead to any



~j..lviaet al.. ( 1!Hl4 ) reported that thE':!minimum luteolytic
do\~.eof .PGF2a defined as the lowest dose of PGF2a that resulted
in a significant reduction in the concentration of serum
progesterone, is 4mg/S8 kg bodyweight. At this dose, corpora

abo.rtions. According to Weems et al. ( 1992 ) the conceptus
depress the response of the corpus luteum to PGF2a during early
pr'~gnancy. PGF2a. causes premature Lut.eol.ysLs when given at mid
cycle, however, when given at mid gestation, PGE'2a causes the
co.rpus luteum to regress but does not affect placental
pl~oge8terone aecretion and fails to terminate pregnancy in the
presence or absence of the OVfJ,ry.

The higher levels ofprogeste.rone that Group X4 displayed
(Figure 6.4.4 l, are in accordance with the late stage of
pregnancy which this group represented. Figures 6.4.1 to 6.4.4
show that progesterone concentration levels dropped on average
for Group Xl from 2.999 ng/mito 1.4B7 nS/lU, for Group X2 fro~
3.445 ng/ml to 1.444 ng/ml, for Group X3 f.rom 3.486 ng/ml to
2.073 ng/ml and for Group X4 f.rom.7.135 ng/ml to 4.842 ng/ml
l';.ftertreatment with PGF2a with an average decline of 1.805
ng/ml. Apa.rt from Gl:'OUpX2 of which the levels maintained a
deClining tendency towar.ds d.ay 10 afte'.rtreatment, all othe.r
g.rOUpE>showed a recove.ry withi.n 24 hours. During the
supplementary trial ( Trial 2 ), abo.rtions only occurred in
G.roup .A2 representing day 30 of pregnancy and t.reated with 10
mg dinoprost.
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lutea from five of eight non-pregnant ewes reg~essed while none
of the corpora lutea from nine pregnant ewes regressed.

Table 6.1 The effect of PGF2a on pregnancy ( Trial 2 )

G.roup Ewe No Treatment Observation
(ml PGF7 ot)

Day 30
Al 72 1 ml lambed
Al 23 1 ml lambed
A2 245 2 ml aborted
A2 228 2 ml aborted
Day 60
In 244 1 ml lambed
Bl 223 1 ml lambed
B2 31 2 ml leunbed
B2 139 2 ml lambed
Day 90
Cl 394 1 ml barren
Cl 173 1 ml bat:ren
C2 213 2 ml lambed
C2. 65 2 ml lambed

6.4 CONCLUSION

.6.4.•1 Length of the gestation period

Observationf:lmade by Stabenfeldt et al. ( 1972 ) suggests that
pt:ogeaterone levels during the first 50 days of pregnancy are
similar illboth aingle and twiltpregnancies and correspond to
those found during the luteal phase of the oestrous cycle. This
implies that the corpus luteum is the main source of



progesterone for the maintenance of pl:"egnancyduring 'this
period. According to stabenfeldt et al. ( 1972 ) a gradual
increase in progesterone concentration begins at about day 55
( week 8 ) in ewes with twin lambs and approximately day 75
( week 11 ) in ewes carl:ying single lambs \"hich is in agl:"eement
with the results of the teste: under discussion.

6.4.2 Sensitivity towards PGF2a during gestation

In pregnant ewellwith one and two corpora lutea, the minimum
luteolytic doses of PGF2a are 6 and lQ mg/58 kg body weight
:r~spectively ( \'lesternrange ewes, Colorado ). Luteal
regresr.r{onwas induced with 6mg/sBkg body weight in three of
£ourpregnant e\<fes with one corpus luteum, but in none of five
eweS with two corpora lutea Silvia et al. 1984 ). Since no
abortions resulted during the present study from treatment with
Smg PGF2a of pregnant e';'Jeswitb an average body weight of 45 kg
at any stago of pregnancy and no abol:"tionsapart from the first
month of pregnancy occurred as a result of treatment with 10 mg
PGF2a, the resistiveness of the Damara sheep towards PGF2a
seems to fall more or less in the same category as quoted by
above mentioned authors both with regard dosage per kg
bodyweight and stage of pregnancy.



CHAPTER 7

TaE POST PAR"rUM PElllIOD OF THE DAMARA EWE AND THE INFLUENCE OF

SEASON ON REPRODUC!:t'IVE ACTIVITY

7.1 THE POST PARTUM PERIOD

According to .Mandiki, Bist~r, & Paquay ( 1993 ) the lack of
ovarian and.oesb:ous activity in the awe following parturition
is one of the most important factors negatively affecting
reprod.uctivo efftcitancy. l?rogestagen impregnated pessaries in
association with PMBG and other hormone trea.tmenta are
Gucceas.rully used t() induce oestrus in non-lactatj ':1gawes, but
these treatmento have limited succeas when administered lesG
than 30 dayn after parturition. In the post partum ewe,
inhibitory factors mucb as suckling and uterine involution,
work against theree'stablishmant of.ovarian activity and
oestrouabehavior.BighPGF2a release also seems to be involved
in the failure to express oestrus in the early post partum
period by acting as an inhibiting factor by preventing the
reintroduction of the hypothalamo-pituitary functions. Since
prolactin secretion is enhanced by pregnancy and/or parturition
events and suckling l~tilll.uli,high prolactin concentrations are
believed to be causally related to the post partum anoestrus.
Reduction of prolactin concentrations in lactating ewes by
denervating the mammary gland, results in an earlier re-
establishment of LH pulsatility and Ln reducing the interval



between parturition and the onset of oestrus ( Mandiki et al.,

:1,993 ).

Normal reproduction and gestation is not likely to take place
within a month post partum even though oestrus can occur within
this period ( Restall & starr, 1977 ). Involution of the uterus
takes more or less 30 daya to be completed and it appears as if
the uterus is one of the de.termining factors why e\'lesare flat
able to conceive within four weeks post partum ( Call, Foote,
Eckre & Hulet, 1976i Honmode, 1977; Nel & Pretorius, 196B;
Wallace, Robinson & Aitken, 1989 ).

In the ewe the early post pactum period in the sheep is
character.i.zedby a gl;'aclualrecovery of ovarian activity, high
prolactin levels which decline gradually after the first week,
and low basal r.s levels which increase gradually. The first
ovulations are characterized by a.lower oestrogen peak in
lactating than in non-lactating animals ( NOVOa, 1984 ), lower
pre"ovula.tory LH peaks and subsequent lower progesterone
production by the corpus luteum ( Wallace et al., 1989 ). On

day 1 post partum small ( 1 - 2 mm ) follicles can be observed
on the ovarian surface, on day 5 medium ( 2 - 4 mm follicles
and on day 17 larger preovulatory follicles > 4 mm ) can be
present ( Rubianes & Ungerfeld, 1993 l.

Managemen t programs for mcze economical sheep production
dictate a need for more than one lamb crop per year. In order
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to achieve this f more knowledge of post partum physiolotty is
necessaJ.:'Y.Since the Damara breed seems not to be restricted to
a particular breeding season, information on first post partum
ovulation and behavioral oestrus could assist the breeder in
executing 11lZl.nagementatrategies.

7.1.1 Material and.methods

7.1.1.1 Experimental animals

Refer Paragraph 4.2.1

7.1.1.2 General management

Re.£er Paragraph 11.2.2

After the insemination practices Were concluded, all groups
were moved to roof covered pen$ wlth Groups M < AI ) and
N ( natural tupping ) each occupy!ng a separate pen. Bel':ethe
ewes remained iol': the duration of pregnancy and the post partum
period.
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7.1.1.3 Treatments

Refer Paragra}?h 4.2.J

Ewes were tested once daily wi'!:.hvasectotnised rams until first
oestrus after gestation. Blood samples were collected twice a
week from 4 eWes ( Group Q: consisted out o:f2 ewes from Group
Nand 2 ewes from Group 14 ) ( 'l'able10.1 ).

7.1.1.4 Progesterone assaya

Refer Paragraph 4.2.4

7.1.2 Results and discussion

The progesterone pro.files for Grou}?Q of whi<:h blood samples
We;re collected during the poet partum period, present peaks on
day S9 ( ewe 535 )1 day 56 ( ewe 570 ), day 70 ewe 519 ) and
day 59 ( ewe 594 ) after parturition ( day 0) Figures 7.1.1,

7 .1.2 I 7 .1. 3 and 7.1. 4 }. In the present study <:ill ewea were
lactating for 90 days post partum. Ewe 535 demonstrated oestrus
after the first progesterone peak at 86 days post partum. Ewe
570 also demonstrated oestrus after the :firstprogesterone peak
at 61 days post partum. Ewe 519 demonstrated a normal profile
which reachpd above 2 ng/ml progesterone concentration on day
70 in close coherence to firBt oestrus post partum on day 74.
EWe 594 demonstrated oestrus 50 days after the first
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1976; Sharpe et al., 1986 }.

progesterone peak at 109 days post partum. The average duration
of the post partum period for Group Q Was 84 ± 15.953 days and
for the total experimental group ( 40 ewes) 19.65 ± 15.791

days. The distribution of ewes as they came on heat during the
poat pa:ctum period, ia presented in Figure 7.2.

7.1.3 Conclusion

Above observations agree with findings by Wallace et al.
( 1989 ) who noted lower amplitudes of progesterone secreted by
the corpora luten resulting from first ovulations poat parium,
and the observations by Rubianes et al. ( 1993 ) with regard
the appearance offolliclea on the ovaries at specific times
PO$t pllrtum from which can be deducted that ovulations are
possible at the indicated times viz. at approximately 20 days
post partum. This again correaponds with the findings by
Wallace et al. ( 1989 ) and Quirke, Stabenfeldt & Bradford
{ 1983 ) who noted 22.7 days for RambouiUeta and 22.5 days for
Finnish Landrace ewes. Sharpe, Mc Kibbin, Murphy & 14anns
( 1986 ) reported 22.3 ± 1.1 days to first ovulation while
Restall et al. ( 1977 1 noted that winter lambing ewes ovulate
earlier ( 16.6 days) than spring lambing ewes ( 24.7 days ).
Q~~trus is not usually associated with the first ovulation post
partum ( Quirke, et al., 1983 ) while lactation has a delaying
effect on the post partulIIreturn to oestrus ( Call et al.,



7.2 INFLUENCE OF SEASON ON REPRODUCTIVE ACTIVITY OF THE DAMARA
SHEEP

According to Legan et dl. ( 1979 ) the annual zepz-cdnot.Lve
cycle of the awe consists of a breeding and a nortbretldingor
anoestrous season. In most breeds of sheep, the breeding season
begins in late summer and is characterized by successive 17 day
oestrous cycles. The anoestrous season begins in late winter
and is characterized hy the absence of re9l~lar ovarian cycles.
In its simplest oensa, the oestrous cycle may ba envisioned as
a sequence of component avents, each of which must occur for
successful completion of one cycla ns well as for I?J;'ogression
of one cycle to the next. Intervention of any singlEI event in
the sequence would disrupt the cycle. Restora.tion of this event
would reinstate the cycle. Implicit in this scheme for seasonal
breeding t is thl~t the remaining events need not be disrupted
for cycles to cease. Most of the essential. componerrka of the
hypothalamo-hypophysial-ovarian axis remains functi()nal in ewes
during the anoestrous Beason { Scarrunuui et a.l., 1!177 }.

Ovarian follicles develop, produce steroids and are capable of
ovulating; gonadotropic hormones are secreted and both positive
and negative feedback effects of ovarian steroids On
gonadotropin secretion are readily demonstrable. ( Martensz,
Baird, Scar~uzzi & Van Look, 1976; Roche, Foster, Karach, Cook
ft Dziuk, ),970; Symons, Cunningh~ & Saba, 1973;
Yuthasastrakoso1, Palmer & Howland, 1975 ). Nonetheless,
oe.strous cycles cea.se ( Legan et al. , 1979 ).
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Seasonal anoestrous results from absence of the sustained
increase in tonic LH secretion. Each preovulatory oest.radiol
rise of the breeding season is accompanied by a sustained
parallel increase in LH, a relationship which precludes the
possibility that oe.strndiol is a potent inhibitor of tonic LH
secretion during the breeding seaaon. Once the last corpus
luteutn ot the breeding season begins to regress, tonic LH
secretion would increase, thus !Jtimulating an increase Ln
oestradiol secretion.. Onlike in the breeding season, however I

the rising titers of oestradiol would feed back and inhibit LH,
thereby preventing the occurrence of a sustained 48 hours rise
in tonic LH aecretion. Aa a consequence, oestradiol secretion
woul.d decrease before attaining threshold for triggering the LH
surge, oestrous cycles would cease and a classical negative
feedback loop between LB and oestradiol would be established. A
necessary corollary to this pzopcaa L is that response to the
negative feedback action of oestradiol would decrease at the
end of the anoestrous season ( If Anson et al., 1988 ). This
would permit sustained, parallel increases in LH and oestradiol
secretion and a consequent resumption of oestroug cycles.

The changes in response to oestradiol are dictated by
photoperiod ( Gibson & Robinson, 1971; Williams & Helliwell,
1993 ) the major environmental fa.ctor governing seasonal
breeding in the ewe. In sheep the decreasing photoperiods of
late summer are stirn~latory and induce onset of the breeding
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season. The Incréssing photoperiod a of late winter are
inhibitory and bring about, onset; of anoestrus ( Lax, French,
Chapman,Pope s Casida, 1979; Legan et al., 19'79 ).

There appears to be a transition period before the first full-
length cycle lasting 1 - 4 weeks in most ewes. Brief increments
in progesterone occur just before the first full-length luteal
phase of the breeding season. In .most instances, these
increae.es in progesterone only last one to three days, attain a

nuutilllumof about lng/m'!, and are aSBociatedwith structures
which macroscopically resemble corpora Lut.ea, These brief
incrementa in progesterone during the t,ransition to breeding
seas()U may represent short or full-length luteal phases, which
result from ovulation of i.Jnnmtureor mature follicles
(II .Anson et al., 1988 ).

Sheep indigenous to countries in the temperate zone tend to
ha.ve shorter a.ndmore marked breeding seasons than those that
have originated near tbe tropics where ewes may breed
throughout the year ( Lax et al., 1979jYeates, Edey & Rill,
19'75l.·· Seasonality in sheep and other mammals ,involves
profound changes in metabolism, appetite and coat growth as
well as reproductive status. The pineal hormone melatonin

,.,influences all dé these changes and acts as an accurate
reflection of the ambient photoperiod. In sheep, exposure to
fJhortdaylengths or administration of melatonin significantly
advances the breeding season and appears to enhance ovul.ation

..

CJ
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rate but only after a delay of approximately 60 days. Evidence
has accumulated that the photoperiodic history of an animal
commences in utero with the foetus being receptive to the
maternal melatonin signal from early in gestation. Seasonal
.breeding is a reproductive strategy which in the wild maximizes
the survival of the offspring by timing their birth to the
spring when ambient temperature and food supply are increasing
(Williams &. ftelliwell, 1993 ).

l'hQtoperiod Is transduced by the pineal gland into a hormonal
signa.l, melatonin. Evidence froln brain implant studies in
sel1lsonnllybreeding rodents showed melatonin to be most
effeotive when admin.istered in or near the medial hypothalamus.
A study using brain lInplants In the highly seasonal Soay ram
found melatonin to be most effective when placed in the medial
bQ.sal hypothalamus. Intrinsic to the action of any hormone Is

Iithe existence within its ta.l:gettissue of specific receptor
proteinE> whioh bind the hormone and elioit a oellular response.
The moat notable feature of studies done on this subject is the
fact that the localization of melatonin receptors is speoies
speoific with just two areas of binding being, oommon to most
species studied, the suprachiasmatio nuoleus and the para
tuberalis of the pituitary. In sheep, apart from a high
concentration of binding sites in the pars tuberalis of the
pituitary, there is an extensive but less intensive labelling
in widespread regions of the brain. During daylight, plasma
levels of melatonin are undetectable. With the onset of
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darkness levels rise rapidly to reach peak values which are
maintained until the end of the subjective night. The melatonin
signal, therefore, forms It square wave pattern with elevated
levels reflecting the duration of the da.rk phase. Alteration of
the lphotoperiod modifies the amplitude and duration of the
mela'tonin signal and. changes ita ooincident circadian phase
( Williams et al., 1993 J. The extended duration of the
nocturnal secretion of melatonin that occurs in the shortening
dayli!mgth of autumn is believed to be the stimulus for the
onselt:of the breeding .!Joasonin sheep. Administration of
melal;onin orally Or via intravaginal pessary or aubcutaneous
impllints when continued tor a period of a to 10 weeks, reaul ta
in the early oommencement of the breeding season ( Donovan,.
Bolal:ld,Roche & O'Callaghan, 1994; OUrotoye, Rajkumar, Argo,
Howa1k, Webley, Me Neil, Graham & Rodway, 1991 ).

Thel>urpose of this investigation was to determine the
occunzence and duration of se.)CUalactivity and the variation in
length of the oestrous cycle in Damara ewes. This is to
detetl!linathe possible influenoe that successive saasons over a
period of one year may have on the sexual receptivity of the
Damara breed.
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7.2.1 Material and methods

1.2.1. 1 Experimental animals

Refer Paragraph 4.2.1

Ten ewes were monitored throughout a period of twelve months to
determine their sexual activity by daily exposure to
vasectomiedrams.

7.2.1.'2 General management

Refer Pa~~graph 4.2.2

7.,2.1.3 Treatmenta

Refer Paragraph 4.2.3

7.2.1.4 Progesterone assays

iJ
Refer paragraph 4.2.4

Blood samples were collected twice weekly.

IIti
1\



7.2.2 Results and discussion

Seasonal effect on the reproductive processes of the Damara ewe
was investigated by monitoring the oestrous cycles of 9 ewes
over a period of 12 months commencing during the month of
November. Testing was done on a daily basis with the aid of
vasectomied rlUllS. All ewes displayed regular oestrous cycles
with an average duration of 17.801 1: 0.577 days compared to
16.8 days Dorset)f 16.8 days ( ~eicester ) and 16.2 days

Suffolk) ( Dufour, 1974 ), 16.1 days ( Suffolk )f 17.7 days
Rambouillet ), 17.0 ( Dorset) and 17.1 ( Finn) ( Quirke, et

....1.,1988 )t 16.3 1: 0.2 and 17.() 1: 0.3 days ( ottobre, Lewis,
Thayne' Insk6ep, 1980 ) and .18.4d.ays for Karakul sheep
( 'Bosho.f£,1980 ) ( Figures 1.3 .lto 7.3.9 and Table 7.1. ).
Ewe 511 displayed the longest cycle length with an average
duration of 19.0t 0.725 days. The majority of the ewes
der.10nstrated cycle lengthS between 1.7 and 18 days with the
shortest average duration of 11.1 ± 0.538 days ( ewe 503 ). An
average cyole du:ration of 17.8 days for the Damara ewe renders
a potential 20.5 cycles/ewe/year and 1.71 cycles/ewe/month.
Significant differences in duration of oest:rUGwere found
between ewe 507 and ewe 511; ewe 511 and ewes 504, 335, 458,
510, and 503; ewe 504 and ewes 458 and 503; ewe 335 and e\tles
458, 510 and 503; ewe 458 and ewes 500 and 508; ewe 510 and
ewes 500 and 508 and ewe 503 and ewes 500 and 508 ( P < 0.05 ).

There is however no significant difference with tegard duration
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TABLE 7,1 The incidence and duration of oestrous cycles regislered over a period of one year

Ewe number
Months (±) Cycles 507 511 504 335 458 510 503 500 506

November 1 18 19 19 18 18 16 18 19 18
December 2 17 19 17 19 17 16 17 19 19

3 18 19 17 18 17 17 17 18 18
January 4 18 19 18 18 17 17 17 18 17

5 17 19 17 18 18 18 17 16 18
February 6 18 18 18 18 17 i7 18 18 16
March 7 17 20 18 19 17 17 16 16 18

8 16 18 Hl 11 17 18 17 18 18
April 9 11 16 tG 16 17 18 17 19 18
May 10 18 20 17 18 17 16 18 19 19

11 17 18 17 19 17 18 17 17 18
June 12 18 19 16 17 17 17 17 18 18

13 18 19 18 18 17 18 17 18 18
July 14 18 19 16 18 17 17 17 18 18

August 15 18 19 16 17 17 17 16 19 20
18 16 19 18 16 17 18 18 18 18

September 17 17 19 18 18 18 17 17 18 19
16 18 19 19 19 17 17 17 17 19

October 19 18 21 18 18 17 17 17 18
Novamber 20 19 21 17 17 17

Mean (days) 17.75 19.00 17.95 18.05 17.15 17.24 17.10 18.16 18.28
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of oest~us du~ing summer ( September until February ) and
winter ( March until August) seasons ( P > 0.05 ).

Boshoff, Gouws & Nel ( 1975 ) asaigned. average cycle lengths to
different breeds of aheep under extensive conditions very
similar to Namibian conditions as follows:
Merino

DlUlla:ra

17.8 days
16.4 days
17.3 daya
17.4 dayf1
17.6 days
17.8 days ( present study )

KaI:'akoel
Dorpér
Black-headed Persian
Namaqua-Af:l.'ikane:r

Above mentioned authors found that the reptoductive activity
measured by the daily incidenc;:eof oestrua, occurred all year
round in the Nnmaqua-.A£rikanér with -the lowest incidence during
becember. The Ble.ck-headed.l?ersian displayed almost the same
leVel of reproductive activity as the Namaqua-Afrikaner while
the H.e~ino, and to li leeaer degree the Karakoel, displayed the
shortest period of ~eproductive activity of the breeds
mentioned. There does not seem to be a significant diffex-ence
in oestrous cycle length observed in the Damara. ewe ( 17.8
days ) compated to cycle lengths quoted in the literature.

Serum progesterone concentration levels revealed li very similar
pattern amongst all ewes with li clearly discernible trend
towards seasonality. ( Figures 7.4.1 - 7.4.9 ). The mean
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values for this data ara presented in Figure 7.5 from which the
impact of seasonal influence is fairly obvious. Ovarial
activity as measured by progesterone concentration is in a
relatively subdued state during November ( < Ing/ml
gradually increasing towards February at which point it levels
off at approximately 2 ng/ml where it remains until .August.
From August the progesterone levels decline toward November.

7.2.3 Conclusion

From the present study it can be concluded that the Damara
sheep has a fairly extensive natural breeding' season which
lasts from approxima.tely February until August, a period of
more or lesa a months including both autumn and winter seasons.
Dufour ( 1974 ) ( Dorset 6.9 months, Leicester 5.2 months and
Suffolk4 .4 months ), Quirke et al. ( 1988 ) ( Suffolk 156

days, Ralli..~<:''.1illet160 days, Dorset 167 days and Finn 172 days
and EI-Wishy, Bl Sawaf & .Fouad ( 1971 ) ( information based on
ovaries from fat-tailed ewes with unknown history collected
from an abattoir ) describe clearly distinguishable breeding
seaaons dur.ing autumn and winter and non-breeding seasons
during spring and summer with the peak of the breeding season
during April ( southern hemisphere ) ( Van der Westhuysen et
al., 1970 ).

Bven though a tendency toward seasonality in the Damara sheep
is implicated by progesterone concentrations as demonstrated,

.",

t
Ir
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it would be appropriate to refer to Chapter 4; Paragraph
4.1.2., which describes the outcome of both artificial
insemination and natural mating practices which were applied
during early December and which coincided with the period when
ovarial activity isprestllllablymost subdued. 97.5 % conception
wal!lobta.ined in both instances during the occurrence of one
oestrous period. From this á fair assumption can be made that
reproduction in the Damara sheep is not meaningfully restricted
by season and breeding can occur throughout the yew:.



CHAPTER 8

THE A'lTAI!Ql1mT Ol' PU8ERn IN HALE AND FEMALE DAMARA LAMBS

8.1 FBMALE PUBBRTY

A close association exists between general body growth and
sexual development in. ewe lambs. Puberty may be delayed or
advanced byvary.tng the plane of nub:ition during rearing
( Dyrmundsson, 1973 a ). Attainment of a minimum threshold
bodyweight is an important component in the sequence of events
leading to sexual maturity in sheep ( Fitzgerald, Michel &
Butler, 19a2 ). ]jambs ::eared on a high plane of nutrition tend
to attain puberty at a lower age and heavier body weight than
those zeazed on a low pla.ne of nutrition ( Fitzgerald & Butler,
19821 Hulet, wiggens & Ercanbrack, 1969; Southam, Hulet &
Botkin, 1971; Watson" Gamble,1961 ). A body weight of more or
less 34 kg can be conducive to oestrus and conception during
tht;!£irstbreeding season after birth in Rarakul sheep ( Faure,
MOrgenthal & Durger, 1987 ).

It seems however likely that the attainment of puberty in the
ewe is dependent upon a complex brain-pituitary mechanism
regulating the synthesis and release of gonadotropic and

ii
il •gonadal hormones (~.Ltzgerald et al., 1982; Foster & Ryan,

1979). Considerable differences exist both between and within
breeds of sheep in age and body weight at first oestrus and
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there is general agreement that puberty in the ewe lamb is
determined by both genetic and environmental factors
( Dyrmundsson, 1913 a ).

The occurrence of anovulatory oestrus in puberal sheep is
common in the first breeding season of young ewes ( Edey, ehu,
Kilgour, Smith & Tervit, 1977 ). It seems evident that two
ovarian cycles are necesaary to pave the way for first oestrus
( Foster, 1981;Huffman, Inskeep & Goodman, 1987, ). During the
preceding silent cycle, a normal luteal phase occurs in which
ovulation is not accompanied by sexual receptivity. The cycle
preceding the silent cycle is a brief cyc19 less than half the
length of a normal cycle and which is initiated by an initial
LH surge ( Berardinelli, Daily, Butcher & Inskeep, 1980; Faure,
Minnaar & Morgenthai, 1989; Fitzgerald & Butler, 1982; Foote,
Setidbakht & Madsen, 1970; Quirke, Stabenfeldt & Bradford,
1985 ).

Puberty in the lamb is a process consisting of a series of
developmental events culminating in first oestrus or the final
stage of maturation. lo!echanismsby which oestradiol controls
both the tonic and surge modes of gonadotropin secretion are
functionable by 9 - 12 weeks of age. The pattern of basal LH
secretion is characteri~ed by marked pulses of LH which ara
about one tenth the size of the preovulatory surge ( Fitzgerald
& Butler 1982; Huffman et al., 1987 ). The frequency of these
pulses are variable and remains well below one per hour. This
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low frequency coupled with the 20- to 30-minute half-life of
circulating LH in sheep permits the LH baseline to decrease to
very low levels between each pulse. This causes only transient
increases in production of ovarian oestradiol in the immature
lamb t much tbe same as in the séasonally anoestrous adult.
Theae short ....lived increasss in oestradiol are however not of
sufficient magnitUde and/or duration to induce a preovulatory
surge of LH and hence ovulation. With the onset of puberty, a
sU8tainedrisEl in the LH baseline occurs over a period of a few
days. This rise reflects an increase in rate of pulsatile LH
discharges to about one per hour which does not allow the LH
baseline between pulses to return to the extremely low levels
prior to puberty. As ft ccnaequenee of this, one or more
follicles begi.n to develop. The transient rises in oestradiol
becomes transformed into a sustained rise in circulating
oestradiol which affects the dormant preovulatory surge
mechanism to evoke the first sU1:ge of La ( Foster &Ryan,
1979 ).

In the adult female, photoperiod appears to be the primary
stimulus tQ activate the surge mechanism. It is likely that the
pineal gland through its pattern of melatonin secl:'etionserves
to transduce photoperiod cues into signals that increase the
frequency of the GnRH pulse generatort which in turn initiates
the endocrine events leading to puberty in the ewe lamb
( Foster, 1984 I. An increase in the frequency of episodic LH



secretion can be a key event leading to the onset of ovarian
cycles in the lamb ( Huffman et al., 1987 ). Fitzgerald et al.
( 1982 proposed that a small transi~nt rise in progesterone
of <4 - 7 days duration ( Berardinelli et al., 1980; Robinson,
1954 ) which is observed prior to ovule.tion appears to provide
a stimulus for oestrus and ovulation after other determinants
( body weight, season, age ) have been obtained. Lambs born
early during the lambing seasOn tend to obtain puberty at
higher ages than lambs born later which on the other hand, may
fail to attain puberty during the subsequent breeding season

1,\

( ewe lambs not reaching the age of 180 days ) ( Dyrmundsson,
1973 a; Dufour, 1975; Fitzgerald et al., 1982 ).

Tbeaim of thb investigation ia to obtain information related
to the attainment of puberty in the Damara ewe lamb and to
ascert~,in whether the raJIIeffect will have an influence on the
occurrence of pUberty. The observations with regard standing
oestrus will be substantiated by serum progesterone
concentrations.

8.1.1 Material and D1ethods

8.1.1.1 Experimental animals

30 ewe lambs were relocated at weaning ( 90 to 100 days ) from
Omatjenne Experimental Farm to Neudamm Agricultural College for
the purpose of this investigation.
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8.1.1.2 General Management

Refer paragraph 4.2.2

30 Ewe lambs were randomly divided into 3 treatment groups of
10 ewes each ( TaPle 10.1 ):

, Group X: con.trol group
GJ;OUp Y: te.a.aeonce daily
Group. Z: teaser ram present on a dontinuous basis

GroUp 'I. was housed in conditions as described in Paragraph
4.2.2 while Gróup Z W'aB accommodated in El roofed shed with open
Bides distantf.rom Group 'I. in the constant presence of a
vasectomiad t:an.'li'all ¢t:.herfactOJ;8 remaining constant. Group X
wa. kept .eparatel'1 and. a'" isolated as possible from e~ernal
influences.

The 30 ewe l.ambs.were subject to a diet similar to the one
de8cribed in paragraph 4.2.3.Each lamb was provided with an
eartagfor ident.tfication purpcaea .

Gro~p Y was teased once daily during the morning while Group Z
was monitoJ;ed on a regular basis. Group X were iaolated from

\\

I)
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contact with males aafar as circumsté1nces permitted to rule
out the possible influence the opposite sex may exercise on the
attUlllllentof puberty (Dyrmundseon, 1973a ).

Blood samples were taken twice weekly froIDall ewe lambs f·rom
the age of 6 months until manifesta.tion of first oestrus. All
lambs were weighed once a week. At the conclusion of the test
period ( age 12 months )t all ewes from Groups Y and Z which
did not show oestrus, including all ewes in Group X were
treated withprogestagen pessaries for a period of 14 days
after-which they were monitored fO,roestrus twice daily fo~ a
period of 21 days.

Firat oestrus was accepted aQ positive indication of puberty in
Groups Y and Z. The progesterone profiles of the members of
Group X Were used 4S indicators ofpregnanc:y for that group
( Figures 6.1.1 - 8.1.10 ).

8.1.1.4 Progesterone assays

Refer Paragraph 4.2.4

8.1.2 Reeuli::sand dlscufu:don

The ewe lambs which took part in the investigation under
discussion were born during late 6Ull\IIler,{ late February, early
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March ). This implies th<!ltthey were born too late to reach
puberty during their fir~t natural breeding season
( ro!arch/April). puberty would therefore be postp~ned until the

""
next breeding season should the Damara be a striétly seasonal
breeder which appears not to be the case ( Paragraph 7.2.•2 ).

Considering progesterone I::oncentrj~tionprofiles for Group Y,
ewe 712 (Figure8 .1.Ei ) displayecl three very prominent and
evenly spaced assumed lut~~al phasÊls which extended roughly
between the middle of Sept:ember toward the end of November
( spring season ) with prctgesterone concentrations reaching
above 3 ng/ml.At the end of the third phase, the progesterone
leveled of.fbefore assuming a low a:mpHtude~ beneath 2 ng/ml,
cyclic progression.

During the whole of the obiservation period ewe 712 never
allowed mounting by the tellser ram and was eventually treated
with a progestagen pessary which also failed to induce oestrous
behavior even though clear indicati.ons of cyclic activity are
discernible in her profile.

Both ewes 720 and 716 displayed almost negligible ovarial
activity during the observation period as can be deducted from
their progesterone profiles ( Figures 8.1.7 and 8.1.8 ). Ewe
716 stood to be mounted at the end of the observation period
while ewe 720 reacted during the second oestrus after treatment
with a proge~tagen intravaginal pessary.

G
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The rest of the ewes in Group Y ( ewes number 725, 728, 705,

100, 704, 692 and 699 ) displayed to a certain extent
adequately definable luteal phases as are indicated by their
respective progesterone profiles E'igurea 8.1.1, 8.1.2, 8.1.3,

8.1.4, 9.1.5, 8.1.9 and 8.1.10 ) which correspond with their
individual sexual receptivity as was deter.tiunedwith the aid of
vasectomised rams. In most instances the occurrence of one or
more presumable silent ovulations can be confirmed when date of
first oestrue is rela.ted to ovarial activity as indicated by
the circulating proge8tero~e concentrations. The average age
and body weight for group Y, determined at puberty, was 281.22

± 64.6~ days and 43.78 ± 7.90 kg ( Figure 8.2 and Table 8.1 ).

l;',romGroup Z ewes 701 and 708 did not show any evidence of
oestrus during any stage of the investigation period. This
observAtion is substAntiAted by their respective progeste;rone
p;roflle8 Figu;res 8.3.3 and 8.3.4 ). The rest of the members o

of Group Z displayed oestrus at various stages during the
observation period. As is the case wUh Group Y the incidence
of one o;rmore, A8 much aa three, prest~ble silent ovulations
can be extrapolatedf;rom the progeateroile profiles ( Figures
S.3.1, 8.3.2, a~3.5, 8.3.6, 8.3.7, S.3.8f 8.3.9, and 8.3.10 ).

Ewe 714 deviates somewhat from the rest in the sense that ahe
displayed five clearly definable luteal phases before mounting
was permitted. Body weight and age at puberty for Group Z was
46.125 ± 4..9 kg and 299.625 ± 19.82 days respectively and is
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TABLE 8.1 Age ( days) and body weighl ( kg ) at first oestrus

Cl '

Ewe numoor Group Y Ewe number Group Z
NJe (days) Bodywelght (kg) Age (days) 80dyweight (kg)

700 182 30 726 284 38
705 217 39 713 289 43
728 236 44 718 289 50
104 241 34 111 291 42
e99 266 48 114 292 53
725 318 47 693 301 46
692 336 46 695 301 45
716 352 48 722 350 52
720 383 58

n 9 9 8 8
x 281222 43778 299.625 46.125

SId dev 64,623 7899 19.824 4.885
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swrunarized with corresponding data for Group Y in Table 8.1 and
Groups X and Y in Figure 8.2. There is no significant
difference. with regard age and bodyweight at puberty between
GroupsY and Z ( P > 0.05 j.

Six eWeS from Group X showed oestrus during the first oestrous
period after sponge removal and three ewes during the
aubsequent oestrous period. Ewe 711 ( Figure 8.4.7 } did not
respond by dl.splaying oestrous symptoms but showed two
particularly prominent peaks separated by a period of ± 40
d.ays,folloVled by yet another rathex:'extended period. The first
peak materialized at the approximate age of 260 days. Ewes 691
and 723 showed regular cyclic activities since commencement of
bloodsampling. ( Figures 8.4.1 and 8.4.9 ) which was
approximately at the age of 191 days and 170 days respectively.
Both responded during tbefirst oestrous period after sponge
removal. Tbe remaining four ewes which responded during the
first oestrous period viz. ewes number 703, 707 and 727 started
to display regular cyclic activity at the approximate ages of
279 days, 240 days and 279 days respectively. The progesterone
profile for ewe 706 appeared rather erratic and a clear
indication of cyclic activity can not be deduced from the
available data ( Figures 8.4.•4, 8.4.5, 8.4.6 and 8.4.10 j. Ewes
696, 691 and 719 Which reacted dl.l:dngthe second oestrous
cycle, displayed regular ovarial activity at the approximate
ages of 306 days and 292 days respec·tively for ewes 696 and 697
( Figures 8.4.2 and 8.4.3 l. Ewe 719 ( Figure 8.4.8 ) displayed
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a low profile semi-eratic cyclic activity which makes
estimation of thetillle of first ovulatioll a dubious exercise.

Made on the supposition that a silent heat precedes the
incidence of first oestrus in the ewe lamb on ,reaching puberty
and that the length of the preceding cycle leading to oestrus
is 17 days, the inferred average age at puberty for Group X is
approximately 268.63 ± 45.52 days. To derive an approximate
body weight atpu.berty for Group X would not be posiiible with
available infomation. Figure 8.2 represents, in the case of
Group X, data which w~s recorded after treatment with
progestagen and.is based Inainly on a single obaezvat.Lcn, It can
therefore not be regarded as il true reflection of body weight
and age at puberty for Group X.

Foster ( 19tH ) reported that ewe lambs born in sprinSI and
raised in natural photoperiod, 'first ovulation occurred at 31 ±

1 weeks of age, about 4 - B weeks after the onset of the
breeding season for adults. La.mbs born in autumn and reared in
natural environment exhibited no evidence of ovulation at 26 -
35 Weeks of age attained during the anoestrous Season.
Ovulations were delayed until shortly after the onset of the
breeding season whellthey were 49 ± 1 weeks old. Dl spring-born
lambs under favorable photoperiOd short days ) developmental
cues are responsible for the decrease in inhibitory feedback
responsiveness and sexual maturation is completed by
approxj,mately 30 weeks of age inmost ewes ( Dyrmundsson,
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1973 a; ,Fitzgerald et a.I., 1982; Quirke, 1979 bi Quirke and
Gosling, 1979 }. Two conceptionally different models are
proposed to account for the delayed initiation of ovulation in
the fall-born lamb. In the first model the long photoperiod of
spring and.summer delny maturity by retarding the developmental
processes that are necessary to drive the change in
responsiveness to oeBtradiol inhibition of LH secretion. The
late decrease in negative feedback response under decreasing
daylength at 50 we'!eks,of age, therefore reflectathe late
attainment of sexual maturity. 1\

The second model postulates that development is not retarded
and sexual maturity occurs at the normal age of :30weeks. The
lamb becomes seD.Bollallyanoestrus at sexual. maturity and
therefore the transition to adulthood is maaked ( Yeateo
et al. ,1975 ).

In the second model the reduction in feedback response at 50
weeks of age reflect onset of a breeding season in response to
decreasing daylength rather than onset of adulthood in response
to endogenous developmental stimuli as is the case in the first
model ( Foster, 1981 ).

Dufour ( 1975 ) reported the percentage ewe-lambs reaching
puberty and the average age at puberty for ewe-lambs born in
the fall to be 93.3% and 312.8 days and for those born in
spring, 57.1% an~~ 201.8 days which differs notably from the 96%
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spring-born lambs reaching puberty at an average age of 212

days and an average weight of 45.S kg reported by Southam
et al., ( 1971 ). Bdey, Kilgour (.Bremner ( 1978 ) observed
that a high proportion of spring-born lambs should ahow oestrus
during the subsequent breeding season, but a lambing
performance of only 62.3% was obtained at a mean weight of
41.0 ± 0.44 kg on reaching puberty.

Fitzgerald et al., ( 1982 ) reported that spring-born lambs are
older than Bununs.1;"-bornlambs (22~!!9 ± 5.8 days vs. 170.0
:!: 129 days when reaching puberty and tbey are also heavier

40.8 t 1.9 kg vs. 38.0 f 1.5 kg ). Ewe-lambs attair.lpuberty
at between 212 and 220 days of age and betwl'itan34 and 36 kg
body weight (Fitzgerald et al.,1982 ). Body weight varied
between 25.5 kg and 38.7 kg ( Quirke, 1978 ) and again between
35.1 kg and 44.6 kg for different breeda of sbeep ( Quirke,
1979 b ). Age at first oestrus varied between 258 and 277 days
and age at first ovulation between 233 and 245 days again for
different breeds of sheep ( Quirke.<et loll. f 1985 ). Faure
et al., ( 1987 ) indicated differences in age and body weight
of KarakUl ewes kept under intensive and extensive conditions
of 337.2 ± 96.6 days and 401.9 ± 188.6 days and 45.2 :!: 8.0 kg
and 34.2 ±5.9 kg respectively.

Progesterone levels as indicators of ovarial activity remain
low ( < 0.5 ng/ml until such time as puberty occurs when
levels rise above 1 and 2 ng/ml ( Faure et al., 1989 )•

...



Berardinelli et al., ( 19BO ) reported average basal
concentrations of progesterone of 0.3 ± 0.1 ng/ml which
increased to 1.1 ± 0.1 ng/ml during the first rise after which
it decreased te)0.4 ± 0.1 ng/ml f(jra short period of 4 t 1
days before it rose again to 1.9 ± 0.3 ngjn\l. This second rise
ln progesteronl! is implicated as representative of the first
normal corpua luteum due to its approximate duration of 14
daYIi.These progesterone concentrations are very much in
agreement with those found in.the investigation under
discussion. Prl:>gesteroneconcentrations as index of first
ovulation occurred at 29.3 t ().7 'teeks of age ( Huffman et al.,

19S7 ).

8.1.3 Conclusion

From the quotêd literature thet:e seems to be a.great measure of
variation as to the age at which ewe lambs reach pubertye.g.
lBO days for spring-born Suffolk lambs to 3$0 days for faU-
born Suffolk ll.'mbsand to a lesser extent with regard body
weight ( 40-1}9kg and 33-44 kg respectively ) ( Fosteril 1981 ).
When comparing figures reported by Faure et al. ( 1987 ) on
another fat-tailed breed, the Karakul, also kept under
intensive conditions, it appears as if the Damara ewe reaches
puberty at an ~arlier stage than the Karakul ( 281.22 ± 64.62
days .forGroup Y and 299.63 ± 19.82 days for Group Z vs. 424.6
± 154.3 days for summer born Karakul lambs and 351.8 ± 117.8



8.2 MALE PUBERTY

days for winber born Karakul lambs ) and at approximately the
same body weight ( 43.78 and 46.13 kg vs. 45.2 kg ).

The large disparity which is observed in the above figures can
possibly be a1:.tributedto male influence. There is also a very
diatinc:t é:Ontl~astin the rate at .;~hichtht\ ewe lambs in Groups
Y and Z reapec:tively obtained pubetit::y( Group Y: 9 ewes
dispersed between 182 and 383 days; Group Z: 7 ewes dispersed
between 284 and 301 days ). This occurrence can confirm
existing evidence ( Dyrmundsson, 1973 ) that the male factor
( :ram effect) can influence the attainmen.t of puberty.

Spermatozoa found in the epididymides at castration of ram
lambsimplicatn bY definition, attainment Qf physiological
puberty ( Dyrmtmdsson, 1973b; Louw s Joubert, 1964 j • During
the period of Elexual development in the ram lamb, reproductive
organs Lncxeaaé in sizE! a.trapidly accelerating rates and this
coincides with enhanced endocrine function ( Skinner, Booth,
Rowson & ~arg, 1968 ). There are no statistically significant
differences between the weights and volumes of the left and
right testes and epididymidec indicating a high degree of
symmetry in the testicular growth of ram lambs ( Carmon &

Green, 1952; Colyer, 1971; Dyrmundsson, 1973b ). There is a
very marked variation in the age and body weight at which ram
lambs attain ph:fSiological puberty, both between and within

..



breeds ( Dun, 1955 b; Dyrmundsson, 1973 bi Johnstone, 1948;
Louw & Joubert, 1964; Wiggens & Terrill, 1953 ). It would seem
that not only is there a certain degree of body growth and
testicular. size req~i.red before sperm.could be released, but
also a limit of chronological age below which puberty can not
he attained irrespective of both body and testes weights
( Watson, Saps ford & Me Cance, 1956 ). Neither absolute
threshold levels of a9'e, body weight and testes weight required
for the attainment of puberty, nor the interaction between
these could be defined accurately. The mere attainment of
physiological puberty in the ram lamb does not seem to imply
the ability to achieve nc;>rmalmating with ewes ( Dyrmundsson &
Lees, 1972 ).Physiological pu.berty normally pl;'ec:edescomplete
mating ability, indicating that these two phenomena are not
synonymous in the ram lamb ( Dyrmundsson, 1973bi Louw &
Joubert, 1964 ).

o

PUherty in the male may also be defined as the time when the
secretions of androgens, in X'esponse to pituitary
gonadotl;'opins,accelerates the development of their target
Ó~gans and secondary sexual characteristics ( Colyer, 1971;

Skinner et al., 1968 l. In the ram lamb puberty is attained at
a relatively early age, and is associated with a marked
increase in endocrine function ( Johnstone, 1948 ), onset of
spermatogenesis and subsequently the manifestation of full
normal sexual behavior.



pituitary gonadotropin content increases sharply froM 42 days
of age in Suffolk ram lambs. Small amounts of testosterone were
found to be released into the bloodstream by the testes in 3.5
month old ram lambs. Testosterone constitutes the principal
testicular androgen in the ram. The accessory glands which are
under the control of testosterone produces secretions
containing choline, fructose, citric acid and other substances
which act both as a fluid medium for the spermatozoa and as a
source of nutrients supporting sperm motility and metabolism.
In ram lambs androgen production and accessory gland
development precede the onset of spermatogenesis by several
weeks ( Skinner et B.l., 1968; Skinner, 1910; Skinner, 1971 )

The complet.ion of spermatogenesis is dependent upon the
secretion of gonadotropic and gonadal hormones governed by
neural control via.the pituitary and brain. Ram lambs with
lower circulating LH concentrations prepuberally, matures at a
slower rate sexually and reaches puberty at an older age. The
rate of sexual maturation in ram lambs is therefore related to
the level of postnatal LH stimulation and to the prepuberal age
when increased LH stimulation occurs. Breed differences in
prepuberal LH secretion and testes size appear to be related to
rate of sexual maturation rather than to fecundity of the breed
(Echternkalnp & Lunstra, 1984 ). Testicular growth rate and
development of libido are correlated with ovarian development
and age at puberty in ewe lambs of the same breed ( Severiano
s pijoan, 1984 ).

..



Certain anatomical developments gradually take place under the
control of testosterone. The. normal succeesion of these

whj,ch is in line with findings in other species. A close
relationship bas been shown to exist between weight increases
in testes and botb weights and contents of the acces~ory glands
( Skinner et al., 1968; Colyer, 1971 }. Before and during the
puberal period, the testes and to a lesser extent the
epididymides, grow at a relatively faster rate than tha body as
a whole. Clear signs of libido are observed in young rams
before the onset of puberty which is caused by testosterone
secretion prior to the onset óf active spermatogenesis ( Louw &
Joubert, 1964 ).

developments is that the testes first descend into the scrotum.
In the immature lamb, the glans peni.s and the processus
urethrae are completely adherent to the prepuce. Under
influence of the testicular hormones, there is a gradual
breakdown in the adhesions and the penis becomes freed. Tbe
freeing of the penis is more closely associate(i with the gr..,~"±.h
rate than the chronological age of the animal which by
inference is correlated to testicular functions which results
in mucosal resólution ( Belonje, 1965; Dun, 1955 b; Johnstone,
1948;pretorius & Marincowitz, 1968; Watson et al., 1956;

wiggins & Terrill, ~953; ).

In the young and growing male, nutritive deficiency, especially
low energy intake, will retard sexual development and

;
ij
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eventually lead to some delays in the onset of puberty. An

adequate plane of nutrition is cleaxly of vital intportance in
the development of the ram lamb, and the rate of sexual
development is found to be highly dependent on the growth rate
of the animal ( Dun; 1955 b; Johnstone, 1948; Louw « Joubert,
1964, Watson et al., 1956; Wiggens & Terrill, 1953 ). Ram lambs
reared on higher planes of nutrition will normally attain
puberty at lower ages and heavier body weights than ram lambs
on lower levels of feeding ( PretoriufJ s Marincowitz., 1968 ).

Vitamin A deficiency and zinc deficiency are known to severel?;:
impair the progress of aexue.L IMturation in ram lambs
( DyrmundsBon, 1973 b ). Long days seem to depress gonadotropin
secretion and consequent testicular development in the ram lamb
( Bowles; Webster & Haynes, 1980 ).

B.2.1 Material and methods

1
,I

8.2.1.1 Experimental animale

Eleven ram lambs born during May 1993 from ewes that served as
experimental animals during the project under discussion and
~hioh were weaned between 90 and 100 days, served as subjects
in obtaining data with regard the attainment of puberty in t'he
Damara male.
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8.2.1.2 General management

Refer Paragraph 4.2.2

The subjects were housed together in an open sided roofed shed.

8.2.1.3 Treatments

Refer Paragraph 4 e .2.3

Gathering of data was based on tho methods and procedures
applied bypretorius & Marinoowitz ( 1968 ). Live weights were
measured on a weekly basis. After all penial adhesions were
fréed ( anatomioal puberty), ejaculates were oollected at
weekly inteJ:Vals uaing a bipolar electro-ejaoulator. Smears of
ejaoulates were examined miorosoopioallyfor the presence of
sperm. The age at which sperm first appeared in the ejaculate
was considered to be the age of pbysiological sexual maturity
and as suoh constituted the aotual age of puberty.

8.2.2 Results and discussion

The earliest age at whioh anatomioal puberty was attained in
Damara ram lambs during the tests under discussion was 97 days
( 13.9 weeks) and at a body weight of 30 kg. The range
extended from 97 days to 134 days ( 19.1 weeks) for age and



According to Johnstone ( 1948 ) anatomical puberty
( development of the penial structure ) is seldom conlpleted by
less than fifteen weeks ( 105 days ) of age. The developmental
process can be devided in stages as follows:

between 30 kg and 43 kg for body weight ( Table 8.2 ). There
was however no correlation between. age and body weight.

The first incidence of complete testes descent occurred at an
age of 90 days ( 12.9 weeks ), a body weight. of 32 kg and a
scrotal circumference of 18 Col. In the last ram lamb, testes
descent was accomplished at 127 days ( 18.1 \.,eeks), a body
weight of 40kg and a 8crotal circumference of 22 Col.

The first ,incid.onceof physiological puberty ,.,asreached at an
age of 120 days ( 17.1 weeks ), a body weight of 39 kg and a
scrotal circumference of 23.5 cm. The last ram lamb attained
physiological puberty at an age of 169 days ( 24.1 weeks ), a
body weight of48 .kgand a Bcrotal circumference of 26.5 Col.

Age ranged between 120 and 169 days, body weight bebleen 35 kg
and 48 kg and testes circumference between 22.5 em and 26.5 Col

( Table 8.2 and Figure 8.5). As was the case with anatomical
puberty, no correlation was found between these three

1\ parameters. Mean values for the discussed parameters are
summarized in Table 8.3. Growth rate and the dispersion of ram
lambs as they attained physiological puberty are presented in
Figure 8.6.
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TABLE 83 Body weight. age and scrotal circumference at anatomical puberty,
testes descent and physiological puberty (mean ± SD)

Parameter Mean ± SD

Anatomical puberty

Body wêlght (kg) 34.82 ± 3.56

Age (days) 1131 ± 1066

Age (weeks) 1615 ± 1.52

Testes descent

Body weight {kg) 32.91 ± 3.58

.Age (days) 104.18 ± 9.66

Age (weeks) 1488 ± 137

Scrotal circumference ( cm ) 1959 ± 1 41

Physiological puberty

Body weight (kg) 39.54 ± 3.50

Age (days) 137 27 ± 14.51

Age (weeks) 19.61 ±2.06

Scrotal circumference ( cm ) 2455 ± 1.08
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i) eirth to ten weeks - All lambs show a poorly developed
penis. The tip of the urethral process is visible but
still adherent.

ii) Ten to fifteen weeks - The tip of the urethral process is
free for a distance of approxil'ilately6xnm.

iii) Fifteen to twenty weeks - Anatomical puberty m.aybe
completed in individual cases.

iv) OVer twenty weeks - Development is rapid. The majority of
lambs attain anatomical puberty at five months of age.

DyPllundsson & Lees ( 1912 )found that the majority ~f ram
lambs of the Clun Forest breed attained physiological puberty
at between 4.5 to 5 months with the age range extending from 99

to .1.76 days. The mean body weight at puberty was found to be
32.5 kg ranging from 24.5 to 38.0 kg. The mentioned authors
concluded that ram lambs attain physiological puberty at
approximatelY 35 to 45\ of adult body weight.

Severiano & Pijaan ( 1984 ), working with Rambouillet and
British Down crossbreeds in the Mexican hig~ands where grazing
conditions are generally poor, reported attainment of puberty
at an average body weight of 29.5± 2.6 kg representing
approximately 46.5 % of adult body weight at an average age of
320.7 ± 38.8 days and a scrotal circumference of 25.74 ± 2.094
cm.
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Investigations by Pret:oriua & Marincowitz ( 1968 ) showed that
the glans penis became free from the preputial mucous membrane
about 14 days after the processus urethra in Merino ram lambs.
All penial adhesions were free in the last lamb at an age of 34
weeks for lambs at a hti<jhlevel of nutrition ( 70 % above
maintenance ) as to 40 weeks for lambs on a low level of
nutrition ( 10 ~ above ntaintenance ). ThE;!testes of all lambs
were fully descended. at an age of 30 weeks and 41 weeks for the
two feeding regimes r.espectively. First sperm was observed in
the ejaculate at a mOan age of 191 days and body weight of
28.64 kg and 219 days and body weight of 24.73 kg for the two
groups respectively.

( 1970: 1971 ) concluded that the two fat-tailed breeds are
slow maturing when compared to other breeds. During previous
work on Suffolk ram lambs Skinner et al. ( 1968 ) observed that
spermatozoa were present in the seminiferous tubule& at an age
of 112 days and that testicular growth in the Suffolk is in
accordance with that of other breeds of sheep.

In thePedi and Namaqua breedathe processus urethrae and penis
were both free at 168 days. Spermatpzoa. were present in the
Pedi by 165 days and 196 days in the Namaqua compared to 112
days in the Dorper. Average body weight for the two breeds was
33.2 kg at 196 days compared to 47.3 kg for the Dorper. Skinner

Louw & JO\.lbert( 1964 ) observed that Dorper rams attain
puberty at an average age of 128.5 ± 2.27 days and an average



body weight of 27.045 ± 0.774 kg, Hampshire ram lambs at an age
of 5.5 to 6 months of age ( Carmon & Green, 1952 ) and Barki
ram lambs at an age of 7 months ( Hassan, Youns, Ibrahim &
Na,,1ito,1984 ).

8.2.3 Conclusion

Nutrition and consequently body weJ..ghtseems to have a major
effect on attainment of puberty in ram lambs. Affirmative of
this I&,ssumptionare the observations made by Severiano et al.

( 1984 ) ( age 10.69 months and body weight 29.5 ± 2.6 kg
compared to tho$c of Skinner ( 1971 ) ( average age 3.ilêmonths
and body weight 47~3 ± 4.•2 Kg ) and the report made by
Pretorius & Marincowitz ( 1968 ) on different nutritional
levels. Apart from nutrition other factors such as breed,
season and environment may also influence attainment of
puberty. Compare Louw & Joubert ( 1964 ) and Skinner ( 1971 ).

Therefore a general tendency is the nearest conclusion that can
be derived at viz. that ram lambs can attain puberty at an age
varying from approximately 4 months and older and an average
body weight varying from approximately 25 kg and higher
depending on the degree and extent of the various factors that
effect the attainment of puberty in the ram. It should be kept
in mind that the Damara breed is pre-eminently suited for
extensive conditions and that the data described for the Damara
was obtained under conditions which could be described as very



favorable. As a precautionary management practice however ram
~ambs should be separated from the ewe flock to prevent
untimely conceptions.

o



CHAPTER 9

9.1 INTRODUCTION

MACROSCQPIC TnABSFORHATIORS OF THE REPRODUCTIVE TRACT OF KAIDEN
DAMARA EWES AT DIFFBRENT STAGES OF THE REPRODUCTIVE CYCLE

The cervix is the rilOstcaudal portion of the uterus and its
constricted lum~n is surrounded by a thick musculo-connective
tissue walL Between species differences exist in the
complexity of the cervical folds, organization of the inner and
outer orifices, length and complexity of the cervical lumen and
anatomic relationships with the uterine body and vagina. The
passage has an average length of about 5.5 cm. The internal
morphology is characterized by six annular felds. Some authors
found between 4 and 6folds ( Dun., 1955 a ). A particular
characteristic encountered concerns the second fold frolllthe
posterior ( vaginal ) end. This fold is consistently out of
alignment with the first fold which makes it almost impossible
to int.x:oduceany instrument into the cervix. Passage of an
injection pipette into the cervical canal is however possible
in recovered tracts because hand manipulation of the pipette
and the tx:actcould be applied to help guide the instrument.
( Halbert, Dobson, Walton & Buckrell, 1990 ). Unlike the
eccentrically positioned second fold, the annular folds beyond
it are consistently aligned with each othex: ( Moré, 1984 ). The
alignment, number, size and spacing of rings is however
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variable between ewes ( Halbert et al., 1990 ). The cervical
epithelium is arranged in large folds and undergoes cyclic
changes as do all other parts of the reproductiV3 tract. The
hight of the epithelium reaches a maximum during oestrus and
secretory acti.vity also appears to be maximal at this time. At
the internal os t.he epithelium merge a into the columnar
epithelium of the uterus. At the external os it is replaced by
stratified vaginal epithelium.

The cervical mUsculature 0.£ the ewe ia devided into two layers,
an inner layer composed of circular and radial bundles and an
outer layer composed of longitudinal bundles. The different.
smooth.muscle bundles are embedded with dense connective tissue
fibers. Five well defined layers can be obeerved. between the
~er08a and the surface epithelium (Maré, 1984 ). The length of
the cervix varies between 4 and la cm with an outside diameter
of 2 to 3 cm. It is a sphincter-like structure which projects
caudally into the vagina which can be 10 to 14 cm.long. The
uterus horns are 10 to 12 cm long and the body of the uterus .1
t02 em. The innex- surface of the uterus contains nonglandular
projections, the ca~lncles which are arranged in four rows,
extending from the utex-ine body into the two uterine horns.
There are Ba to 96 caruncles in the uterus of the ewe. ( Hafez,
1974 ). The oviducts of tbe ewe are 15 to 19 cm long. The
ovaries are oval shaped, 2.5 cm x 0.5 cm and weighs 2 to 3
grams ( May, 1910 )•

..
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9.2 Material and methods

9.2.1 Experimental animals

six ewe lambs from the program, which previously attained
puberty I were employed to investigate changes that may occur in
the macroscopical st.ructure of the reproductive organs of
maiden ewes during the oestrous cycle.

9.2.2 General management

Refer Par.agraph 4.2.2

9.2.3 Treatments

Nutrition, health care, identification and detail W'ith regard
progestagen treatment and heat detection: refer Paragraph
4.2.3.

Each ewe was treated. with an intravaginal progestagen pessary
for It period of 14 days. At cessation of treatment two eweS

c

weré allocated to day 0 ( 0-1 and 0-2 ), two ewe,sto day 7

( 7-1 and 7-2 ) and two ewes to day 13 13-1 and 13-2 ) of the
oestrous cycle ( Table 10.1 ). The two ewes representing each
of the three designated stages of the oestrous cycle were
weighed and slaughtered at the respective stages during the
oestrous cycle which they represent. The reproductive organs
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were carefully disected out and weighed. It was then examined
and described under the following criteria:

1 Ovaries

Length and diameter of both left and right ovaries
The number of follicles larger than 0.2 em and the cross-
section of each follicle
Weight of eftch ovary
Weight and diameter 'Of corpora 1utea ( if present )
Thetnass of the follicular fluid of all ovaries by cutting
up theovaril!" on filter paper and determining the weight of
the ovarial tiSSUe alone

2 Uterus

All unrelated superfluous tissues Were removed by dissection

The external appel!rance and colour of the uterus was
described and muscle tone WdS determined through palpation
The length of the uterus on the outside from the os uteri to
the utero-tubal junction for both the left and right horns
The diameter of each hQrn at the point of bifurcation
The diameter of the uterus at its ~~oadest point

The uterus was opened dorsally by means of a longitudinal
section from the vestibulum to the utero-tubal junction and
the vagina removed posterior' to the os uteri
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The weight of the uterus alone ( cervix, body and horns )
The colour of the endometrium ( pale, straw-coloured, pink
or red )
The surface of tbe endometrium ( dry,htoist, dull or clear
Tbe ~hape, appearance and dispersion of the caruncles
The diameter of the largest caruncle in each horn
The volume of each uterus by displacement of water in a
calibrated measuring cylinder

I
I

'J
'I

j
l
I

',1

i
J
j

3 Cervi:lc

Tbe dil:lmeterof tbe cervix pO$teriorly and anteriorly
The permeability of the cervical canal ( applying pins of
varioua diameters )

- The appearance of the annular rings in the cervix

4 Vagina

The vAgina was cut open dorsally and described as follows:

The nature and quantity of fluid present
The colour of the mucosal epitbelium (pale, straw-coloured,
pink or red )

9.3 Results and dlscussion

Data collected from the reproductive tracts of six maiden ewes
at three differerlt stages of the oestrous cycle ( day 0 =

' ..



oestrua, day" and day 13 ) is presented in Tables 9.1 and
9.2.

Comparing the weights of the intact reproductive tracts
presented by the six ewea, the weights for the Day 0 ewes
( ewes 0...1 and. 0"'2 ) representing the oestrous period, are
significantly higher ( average- 85.38 '1 ) than the weights for
the Day 7 ewes ( ewes 7-1 and 1-2 ), representing the luteal
phasê and the Day 13 ewes ( ewes 13-1 and 13-2 ), representing
the follicular phase, viz. average weights of 69.76 9 and
64.51 '1 respectively.

P.ccording to Hafez ( 1974) there is, during the oestrous
period Or progestational period, a decrease in muscular
activity and tonicity of the uterus, which may help to retain
the blastocysts in the uterine lumen. At the same time an
increased blood supply to the uterine epithelium develops. The
epithelial lining of the uterus undergoes striking histologic
changes during the oestrous cycle. Proliferation of the
epithelium during the progestational phase provides increased
uterine surface and abo increased glandular activity. In the
absence of fertilization the epithelium regresses. An
interesting feature is the fact that the ewe which had the
highest body weight 59 kg ) displayed the smallest
reproductive tract in terms of weight { 62.08 '1 I. Greyling
( 1988 ) reported a similar trend in Boer goat does.



TABLE9.1 Anatomical data of Ihe female reproductive tract ( 1 )
(Representative stages of (hê oestrous cycle: day 0; day 7; day 13)

Ewe 0-1 Ewe 0-2 Ewe 7-1 Ewe 7-2 Ewe 13-1 Ewe 13-2
Body weight Oive) (kg) 52 45 49 43 59 47
Weight: Repr tract (g) 89.29 8148 75,62 63,91 62.08 66.93
OVary lenght (mm) Lef! 15 14 11 13 17 17

Right 12 '12 16 14 15 15
Ovary diameter (mm) Left 12 11 9 11 13 13

Right 10 10 14 12 13 11
Number of Follicles Left 8mm 1 1

and diameter (mrn) 7mm 1
ëmm
5mm 6
4mm t 2 1
3mm 3 4 4 7 4

Righi ëmm 1
7mm 1
Bmm 3 1
5mm 1 1
4mm 1 1 5
3mm 4 4 1 4

Ovary weight (0) Left 092 0.74 0.41 0.63 1.56 1.55
Right 0.53 0.47 L24 1.29 1.01 0.89

Corpora Lutea present Number 0 0 1 right 1 right 1 left 1 left
Weight (0) 0.52 0.67 0.56 0.82
Diam (mm) 11 11 11 12



TABLE 9.2 Anatomical data of thê female reproductive tract ( 2 )
( Representalive slages of Ihe oestrous cycle: day 0; day 7; day 13 )

Ewe 0-' Ewe 0-2 Ewe 7-1 Ewe 7~2 Ewe 13-1 Ewe 13-2
Weight of FolliCI,li.arfluid Left 024 021 0,08 0.20 0.81 1.01

(g) RIghI 008 010 0.84 0.88 0.30 0.25
Endomelritll appearance pink pink pink pink pink pink
Caruncle appearance dome dome dome dome dome dome

Uterine appearance (ext) pink plOk pink pink pink pink
Uterine tonus hrm firm firm firm firm firm

Uterus langth;os utetl lo l.el! horn 161 182 19.6 20.7 17.2 19.2
uteri-tubal connect (cm) Righi horn 149 176 20.8 22.9 17.2 19.0

Hom dIameier al l.eft hom 19 19 13 12 14 13
bifurcation (mm) Rght horn 19 19 13 13 12 12

.- Diameter of largesl Loll horn 7 7 6 5 6 6

caruncle (mm) RIght horn 7 7 6 5 6 6

Dlamaler of utews (mm) 35 38 27 24 26 22
Uterus volume (cc) 42 40 32 32 23 26
Uterus weight (g) 4405 4237 3277 32.91 24.92 27.16
EndomE~lttal fluid mOIst mOIst moiat morst moist moist

DiameIer of cerviX (mm) AnlellOf 12 12 10 a 9 9
Postenor 11 13 13 10 12 11

CervÏX permeabIlity (mm) 0 25 2 1 2.5 0
OêlVlcsl obslrucllonG SlingS 4 lings 8 nngs 4 rings 6 rings 1st 2 rings

prominent
Vaginal flUId VIGCOUS VISCOUS moist morst moist moist

Vaginal mucosa pale pale pale pale pale pale~

'.1
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There was a notable difference between the ovarial dimensions,
both in terms of size and weight, of ewes 13-1 and 13-2
( average weight: 1.2.9s and 1.22 g respectively ) and the
dimensions for eWes 7-1, 7-2, 0-1 and 0-2 ( average weights:
0.83 g, 0.96 g, Q.73 9 and 0.61 g respectively). Both ewes 0-1
and 0-2revealed a large falliale on the left ovaries which
would probably have ovulated during the prevailing oestrous
period. Ewes 13-1 and 13-2 presented the largest number of
underdeveloped foll.icles viz. 15 and 16 respectively. Both Day
7 ewes and Day 13 ewes had a corpus luteulIleach while the
ovaries of Day 0 ewes were clear of corpora lutea.

Tht:!weights of the follicular fluid of ewes 0-1 and 0-2
( average weight; 0.16 CJ and 0.15 9 respectively) were
significantly lower than for the rest of the ewes, increasing
sharply towards Day 7 and Day 13 with an average weight of
0.56 g and 0.63 9 for swaB 13-1 and 13-2 respectively.
Greyling 1988 reported that moet follicles larger than 0.2
cm occur during oestrus. The smallest numbar of follicles occur
during the aarly luteal phase. This was manifested by the
weight of the follicular fluid for day 0 ewes which proved to
be lower compared to ovaries representing later stages of the
oestrous cycle. It can be assumed that the sama reason probably
accounts for.the low w,aights recorded for follicular fluid in
the investigation under discussion since the number of
follicles recorded ware also the lowest for tha relevant
ovaries.
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uterus length varied from 15.5 cm ( average for both sides)
for ewe 0-1 to 21.8 cm ( average for both sides) for ewe 7-2.
Uterus horn diameter, cervical diameter, uterus body dia.me~er
and uterus weight. were significa.ntly more pronounced in ewes
0-1 and 0-2 compared to the observations made on the rest of
the ewes with regard these criteria. It seems as if there is a
gradual decline in uterus weight from Day 0 to Day 13. The
average weights for the three groups were 43.21 g, 32.84 g and
.26.04 g respectively.

In all instances the endometrium had a pink appearance while
the surface was clear and moist. The caruncles were dome shaped
with varyinC] diameters. :Apart from ewe 13-2 the caruncles were
arranged in clearly definable rows. The largest caruncles, 7 nun
in diameter, were presented by ewes 0-1 and 0-2. In the rest of
the ewes the diameter of the largest caruncles were 6 mm except
for ewe 7-2 where it was 5 mm.

The volumes of the utel;"iis closely correlated with uterus
weight. The volumes for ewes 0-1 and 0-2 were 42 ml and 40 ml

respectively, for ewes 7-1 and 7-2, 32 ml and 32 ml
respectively and for ewes 13-1 and 13-2, 23 ml and 26ml
respectively. This phenomenon must he indicative of the
regressive processes that are taking place in the uterus from
the oestrous period towards the follicular phase if
fertilization does not occur.
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with the small amount of data available, it would be
unacceptable to come to any clear conclusion as 'l:;othe
permeability of the cervix with regard the different stages of
the oestrous cycle represented in the trials under discussion.
The cervix of ewe 0-1 could not be penetrated whereas in ewe
0-2 the cervix could be breached with a 2.5 mm diameter pin;
ewe 7-1, 2mm; ewe 7-2, 1 mm and ewe 13-1, 2.5 nun.The cervix
of ewe 13-2 could also not be penetrated. The number of annular
rings in the cervices examined, varied from 4 to 6. The cervix
of ewe 13-2 was characterized by two very prominent rings
posteriorly, followed by 4 diminutive rings anteriorly which
was probably the causal factor for the impenetrable condition
of that particular cervix.

··1'.·1

)

Inspection of the consistency of the vaginal fluid of ewes 0-1
and 0-2 revealed a tendency to thread when touched with the
finger. The moisture present could therefore be described as
slightly viscous while the vaginal surfaces in the other cases
could merely be described as moist. The vaginal mucosae were
pale in all instances while the outer surfaces of the uteri
appeared pink. Tho tonicity could be described as firm in all
instances.



9.4 CO~CLUSION

Compared to the general descriptions of the female reproductive
tract as presented by authors such as Hafez ( 1974 ), May
( 1970 ) and others mentioned in the script, the Damara ewe
fits well inside the picture with no clear deviations from the
general appearance of the ovine reproductive system.



CHAPTER 10

SUPEROVULA~lOH AND EMBRYO TRANSFER

10.1 INTRODUCTION

The term embryo transfer encompasses a variety of procedures
which include superovulation, embryo recovery, short-term
culture of embryos in vitro and transfer of embryos. Embryo
transfer success rates are highly va~iable and are susceptible
to Bub-optimal conditions associated with one or more of the
above procedures. One component that contributes substantially
to this variability is the range of response, both between and
within individuals, to the Buperovulatory gonadotropins used to
induce the maturation and ovulation of a larger than normal
number of oocytes ( Ryan, Bunton & M.axwal.1,1991; Wright,
Bondioli, GrlUtlnler,Kuzan & Manino, 1981 ).

The potential value of egg transfer in farm animals, both for
practical purposes and as a research tool, has been amply
demonstrated. Moore & Shelton ( 1962 ) have shown that large
numbers of lambs can be obtained from selected ewes, whilst
Averill & Rowson ( 1958 ) and Moore &Rowson ( 1960 ) have used
the technique to study the survival and development of
fertilized sheep eggs. The Use of multiple ovulation and embryo
transfer schemes in the sheep industry remains however limited
in contrast to their widespread use for genetic improvement in



Laparoscopy haa been effectively used in the ewe to study
ovarian morphology, ovulation rate, laparoscopic pregnancy
diagnosis, follicular aspiration ( Snyder & Dukelow, 1974 ) and
artificial insemination in sheep Killen & Caffery, 1982; Mc
Kalvey, Robinson & Aitken, 1985 ). McKelvey, Robinson, Aitken
&Robertson ( 1986 ) presented results for the first successful
recovery of embryos from experimental ewes using laparoscopy.
This technique minimizes the formation of adhesions and allows
for repeated collection of embryos from the same donor. The
technique is however difficult and time-consuming. Laparoscopy
allows semen to be deposited into the :t,umenof each uterine
horn thereby minimizing fertilization f~ilure ( Rexroad,
Brinster & Hammer, 1984 ). The general handling and positioning

cattle. Techniques for recovering embryos from ewes usually
involved major surgery in the form of a laparotomy and exposure
of the uterus ( Armstrong & Evans, 1983; Averill & Rowson,
1958; Moore & Rowson, 1960 ). The inherent risks involved in
the healing of wounds, the formation of post-operative
adhesions leading to subsequent infertility ( Mc Millan & Ball,
1994; Schiewe, Bush, Stuart & Wildt, 1984 ) casted doubt on the
acceptability of such a procedure. From the perspective of
genetic improvement, for which approximately 10 offspring per
donor are desirable to double the rate of genetic gain ( Smith,
1986 l,the formation of adhesionsfollowinq laparotomy often
preclUdes further attempts of recovery when the initial attempt
has failed to meet the target number of progeny.
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TABLE 10.1 ~l outline of the project group divisions

Chapter <1
Synchronisationl methods:
Group Al: Tel\sE!,rrams
Group A2:pessariea + PGF
Group A3: Pessaries + PMS
Group A4: Pessaries

(10)
(10)
(10)
(10)

Laparoscopie examinations (40)

Chapter 6
Sansitivitytow,ards PGF2a.t
Trial 1:
Group Xl
Group X2
Group Xl
GrQup X4

Tr.lal 2;
(2) Group Al + A2
(2) Group Bl + B2
(2) Group Cl + C2
(2)

Chapter 8
Puberty determination:
Ewe lambs (additiona.lly
obtained)
Group X: Control
Group Y: Tease daily
Group Z: Teaser ram

(10)
(10)
(10)
(11)Ram lambs

Chaptel;'10
Superovula.tion procedures:
Superovulation Program I
Group I:Embryo S (5)
Gl;'oup2: Ovagen (5)
Superovulation Program 2
Treatment Group (5)
Control Group (5)

Chapter 5
AI vs Natul;'altupping
Group M: AI (20)
Group N: Nat tupping (20)

( 4)
(4 )
(4)

S;hapter 7 .,!?ostpartum per~od:
':;roupQ (4)

;Cnfluence of season on
J=epl;'oduetion (10)

!;!hapter2
'Jlhereproductive tract:
tlay 0 (2)
t'ay 7 (2)
Day 13 (2)



Using currently licensed products, successful superovul.ation
resulting in a.large number of good quality embryos remains
elusive and 1:'eï'>resentsthe limiting step ln any commercial
embryo transfer program ( Sharma, Gupta, Khar &Khurana,
1993 ). Using the lapa1:'oscopicmethod, it is however possible
to compensate for ~educed recovery rates by the ability to
repeat collections. Theoretically four or five collections
could be made in one breeding season. ( Scudamore, Robinson,
Aitken, Kennedy, Ireland & Robel;"tson,1991 ).

of the ewe fOl;"intra-utel;"ineinsemination and/Ol;"the
introduction of the laparoscope and insemination pipette under
local anesthesia however may interfere with the normal
collection and transport of ova into the oviducts. This
confirms that the major benefits of laparoscopic intra-uterine
insemination in superovulated ewes, namely high fertilization
rates and therefore by implication high yields of embl;"yos,are
very dependent on the time of insemination in that timing
influences both fert.i.lizatlonand egg recovery rates. According
to Me Kelvey eta!. ( 1985 ) the time range for maximal
fertilization is 48 t.o60 houza after progestagen withdrawal. A
delay in insemination t.ime until 60 hours after progestagen
withdrawal in order to maximize fertilization and ovum recovery
rates in.superovulated ewes, is strongly advocated by Robinson,
Wallace & Aitken ( 19B~ ).



Superovulation has been induced in sheep by the administration
of pregnant mllrs serum gonadotropin ( PMSG ) ( Hancock &
Bovell, 1.961;Moore & Rowson, 1960 ), horse anterior pituitary
extract (BAP ) ( Boland " Gordon, 1962; Moore & Shelton,
1964 ), follicle stimulating hormone ( FSB ) ( Evans &
Armstrong, 1984; Moore, 1970; Wright et al. 1981 ) and human
menopausal gonadotropin ( bMG ) ( Schiewe et al., 1984 ).

Increasing the 8uperovulatory dose of PMSG is associated with
an increase in.the number of persistent largefollicle.a which
results in a decrease in embryo recovery and ovulation rate
( Alwan, Boland & Gordon, 1986; Armstrong li Evans, 1983;

Bondioli & Wright, 1980i Shelton & Moore, 1.967;Torres &

Cognie, 1984; Whyman & Moore, 1960 ), a response which has been
attributed to the prolonged half-life of the gonadotropin. The
abnormal endocrine .tatue associated with the presence of these
large follicles .ioalso thought to be detrimental to
fertilization and development of embryos ,in v.ivo. On the other
hand, a significant proportion of ewes troated with FSB alone,
may also fail to show a superovulatoxy response ( wright et
al., 1961 )thus teducing yields of embryos available fot
transfer or cxyopreservation. In embryo transfer programs, the
production of large numbers of embryos suitable for subsequent
transfet, is determined not only by the ovulatory response to
exogenous gonadotropin a but also by the proportion of embryos
or ova that are recovered f the proportion of ova. fertilized and
the subsequent normal development of embryos ( Ryan et al.,

1991. )•

..
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The onset of oestrus in donor and recipient ewes must be
closely synchronised in order to obtain the maximal survival of
transferred embryos ( Averill & Rowson, 1958; Hancock & Hovell,
1961; Moore & Rowson, 1960; Moore & Shelton, 1964; Rowson &
Moor, 1966; Walker, Snd,th, Seamark & Godfrey, 1987 ). Maximal
survival of 5-day morulae and 1-day blastocysts occurs when the
recipients are in oestrus within 8 hours of their respective
donors. When the stage of development of the uterus and embryo
differs by .more than2 days ( Wilmut, Ashworth, Springbelt &
sales, 1908 ), a high percentage of embryos do not sUrvive. The
progesterone concentration in the ovarian. venOUS blood rises
rapidly du.ring the six days after oestrus. This level remains
relatively constant until Day 15. Despite the relatively
constant level of progesterone dUJ:ing this period, the
endometrium. must presumably be undergoing continuous and rapid
change.s so that if the embryo and the endometizd.umare out of
phase by 3 days, the embryo will not survive ( Moore & Shelton,
1964). Egg losses has a strong tendency to fallon litters as a
whole which implies that succe~s Or failure tends to be an all~
or-none phenomenon. It.would also seem that a number of ewes at
any oeatroua pe:dod aze suffering from some form of transient
infertility which may well be of endocrine o1:'igin( Moore &
Rowson, 1960; Rowson & Moor, 1966 ).

Superovulation of ewes by injection o£FSB preparations,
reduces speJ;'mtransport and fertility in €lwes ( Evans &
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Armstrong, 1984; Hawk, Cooper & Conley, 1981 ). The effective
application of intra-uterine artificial insemination can
overcome this problem ( Rexroad et al., 1984 ). Precise time of
ovulation following hormonal control of the oestrous cycle is

desirable in bot.h artificial insemination and embryo transfer
programs ( Walker, Lampe, Beard, Mat.thews & Seamark, 1990 ).
Significant variation occurs within and between flocks in the
time of ovulation following synchronisation of oestrus which
can contribute to fertilization failure. Evidence indicate that
ewes 2 years of age may ovulate earlier than older ewes
( Walker, smith, Ancell & Seamark, 1989 ) Ilnd the level of
superovulation obtained in ewe lambs is lower than that of
older ewes ( Cogoie, Chupin & Saumande, 1985; Torras &
Sevellec, 1987 ). According to Walker et al. ( 1987 ) timing of
multiple ovulations in t.he ewe following treat.ment.with eithar
PMSG or FSH is imprecise unioss Gnna iG included in the
treatment protocol. August was found to ba the month in which
greatest variability in 'the timing of ovulation was observed in
the southern hemisphere with South Australian Merino strains.

The present investigation was included in the program with the
purpose to ascertain whether the Damara aheep with its spirited
nature la suitable for the collection and transfer of embryoa.
At the time the study was performed, the number of pure, we11-
bred Damara sheep, especially malea, were rare and aought-
after. both locally becauae of tho emphasis on local ondomi~
breeds which are well adapted to the lo<ml climate and range
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conditions and abroad where, in certaln countries, a demand
existed for specialized breeds suited for their specific
environmental conditions. Due to a lack of facilities and
expertis.e in Namibia, 10 ewes and a ram were transported from
approximately 22* latitude South to approximately 34" directly
South. This encompasses a straight distance of approximately
1200 km from a subtropical summer rainfall area to a winter
rainfall arE!Q and approximately three months after the peak
br~eding seaaon.

10.2 MATERIALJ\.ND METEIODS

10.2.1 Experimental animals

'l:encycling lMiden Damara ewes t which have completed the
puberty trials described earliert were taken during May 1995
from Neudamm Agricultu1:al College together with an adult Damara
ram and a teaser ram to Welgevallen Experimental Farm at the
pt'emillea.of the univet'sity of Stellenbosch where they were
allowed to adapt fat'appt'oxlntatelyone mont.h,

10.2.2 General managlli1llent

The group of 10 maiden ewes were devided into two groups of 5
ewes and kept separately in adjacent serni-roofed pens. Their
diet consisted of pelleted rations with the same nutritional
composition as described in Paragraph 4.2.2. The Cenchrus
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ci.liaris hay was replaced by chopped oathay. Fresh drinking
water was available at all times.

10.2.3 Treatments

Two superovulation programs ( Superovulation Program 1 and
Program2 ) Were exercised ( Langenhoven, 1990; Van der Walt,
1990 ) 1

(i) Superovulation Program. 1.

A 2 .x2 factorial designed experiment using Embryo S ( Jurox
l?ty• Ltd), ovaqen ( Immuno-chemical Products. Ltd. ),
intravaginal pessaries ( 60 mg Medroxy progesterone Acetate,
Repromap, Upjohn ) and ear implants Was implemented. 'liheewes
which all showed regular oestroue cycles were numbered 1 to 10
and subjected to the following treatment during May/June 1994;

Bwes Ito 5 -were treated with intravag~nal progestagen
pessaries and ewes 6 to 10 with subcutaneous progesta~en
impregnated ear implants. .Ewes 1,2,3, 61 and 7 Group 1 were
treer.tedwith Embryo S and ewes 4,5,8,9 and;tO Group 2 with
Ovagen.{ Table 10.2 )•.'Bothreagents are FSH substitutes. The
following procedure was carried out:

Day 1: Pessaries and implants were administered to Group 1
Day 2: Pessa.ries and implants were administered to Group 2



Day 8: 10 NIH National InstitutE! of Hormones units
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Embryo 5 + 300 IU PMSG ( Fc)stim, Paines & Byrne, Ltd. )
were administered intramusc!ularly ( Lm ) to each ewe in
Group 1

Day 9: 7.5 NIH units Embryo Swero administered to each ewe in
Group 1

72 NIH units OVagen + 300 )(U PMSG were administel.·edto
each ewe in Group .2

Day 10: 2.5 NIH units 5mbryo S were! administered to each ewe in
Group 1

54 NIH units Ovagen were administered to each ewe in
Group2

Day 11: 18 NIB units Ovagen were administered to each ewe in
Group '2

Day 12; Pessaries and ear implants were removed from Group 1.
Teasing commenced 12 hours later and subsequently overy
12 hours

Day 13; Pessaries and ear implants were removed from Group 2.
'reaging commenced 12 hours later and subsequently every
12 hours

The ewes were Lnaemánat.ed laparoscopically with 0.25 ml fresh
diluted semen 12 hours aftel; detection of oestrus and again 12
hours later. Flushing took place on days 6 or 7 after
artificial insemination.
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Table 10.2 Superovulation tl;'eatmentapplied. to two groups of 5
maiden Damara ewes ( Sup,erovulation Program 1 )

Group 3. 2

Embryo S Ovagen

Ewe no Ewe no
-
Pessaries 1 4

2 5
3

Impla.nta 6 I:l
7 9

10

(ii) Superovulation Program 2.

Due to the poor reaction of the ewes on Superovulation Program
1, a relatively uncomplicated :follow-up procedure was exercised
34 days later by implementing Superovulation Program 2. All
ewes ( 10 ) received the same treatment. Oestrous
synchronisation and superovulation was obtained by the
application of progestagen pessaries { 60 mg Medroxy

Day 1: All ewes were provided with intravaginal progestagen
pessaries ( Repromap, Upjohn )

Day 12: 20 NIH units Embryo S + 400 ru PMSG per ewe were
administered intramuscularly
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Day 14: The intrava.ginal pessaries were removed 48 hours after
FSU and PMSG administration

Teasing was commenced 12 hours after pessary removal and
subsequently evez::y12 hours

Day 15: 0.1 mg GnRa ( Fertagyl, Intervet ) per e\'1ewas
administered intravenously 24 hours after pesaary
rexnoval

Insemination .....as performed laparoscopically with 0.25 ml fresh
diluted semen ( 1:1 dilution with fat free heat treated milk)
at detection of oestrus and again 12 hourfi later. The ewes were
flushed on days 6 after artificial insemination.

On completion of treatment ( Superovulation l:'rogram2 ), the 10
ewes were devided into two groups of 5 ( Treatulent Group vs
Control Group ). The Treatment Group received via intramuscular
injection 25 mg progesterone/ewe/day from Day 2 until Day 6
post oestrus to prevent mortification of possible embryos

superovulation apparently influences luteal function
Jabbour, Ryan, Evans, & Maxwell, 1991 }. The Control Group

received no further treatment. Blood samples were collected
once daily from each ewe in the Control Group from Day 1 post
oestrus for a period of 10 days. The Experimental Group was
excluded £.rombloodsampling as a result of the progesterone
treatment.



26]

(iii) Flushing technique.

Ewes were prepared for general anesthesia by fasting for a
period of 24 hours. Anesthesia wes induced by the intravenous
administration of thiopentone ( Intraval Sodium, Rhone-Poulenc
Animal Health ) and maintalned, following endotracheal
intubation by using a.halothane/oxygen mixture •.After
restraining the animal on.a laparoscopy cradle in dorsal
recumba.ncyI the ventral abdomen Was shaved and surgically
prepared. The cradle was tilted at an angle of approximately
45· to the hori~ontaL '1"'...,0 small incisions were made 2 cm on
either side of the midline about 10 cm anterior to the udder to
allow for entrance of the troca.r and cannulae. The endoscope
was inserted through the left cannula a.ndthe abdomen
insufflated with C02 after which the right trocar and cannula
was inserted. Both ovaries were located and the corpora lutea
counted. The incision through which the right sided cannula
protruded into the peritoneal cavity was enlarged to
approximately 5 cm and the cannula removed. The uterus horn ·to
be£lushed Was elevated through this incision. A sterile 20
gauge toflon intravenous catheter was placed in the tip of the
uterine horn and directed towards the oviduct. A puncture wound
was made into the uterine horn at th€:utierrLne bifurcation using
a pair of closed artery forceps to prevent haemorrhage. A
custom made sterile glass tube ( Barry, 1994 unpublished) was
inserted through the puncture towards the utero-tubal junction
and kept in position \>Tiththe aid of a modified forceps

I
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( Barry, 1994 unpublished ). A.sterile 20 cc syringe containing
PBS flushing medium ( Dulbecco's phosphate buffered saline 1
was connected to the intravenous catheter in the tip of the
uterus horn. Digit~l pressure was applied to the oviduct to
occlude the lumen and prevent retrograde flow of media and ova
into the oviduct. Flushing medium was then infused via the
intravenous catheter into the uterus horn and drained through
the glass tube into a steril.e glass beaker. When flushing was
completed, the uterine horn was gently massaged beginning at
the tip of the uterus horn and moving towards the glass tube to
r~move all the remaining media from thc horn. The catheter and
glass tube were removed and the puncture wound from the glass
'tube was closed with a single suture. The procedure was
repeated for the second horn if corpora lutea.Were present.
When .Hushing was completed, the uterus was rinsed with ~terile
flushing medium and replaced into the abdomen. Finally, the
wound was sutured and disinfected ( Barry, 1994 unpublished;
Hc Kelvey et al., 1986 i Schle\<teet al., 1984; Smith & l-turl?hy,
1984; Tervit & Havik, 1976; Walker, Warnes, Quinn, Seamark &
Smith, 1985 ). 1
The flushing medium was filtered off through a microfilter and
the embryos rinsed into Petri dishes which were systematically
scanned under a atereomicroscope at 40 x magnification.
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10.2.4 Hormone assays

Refer Paragraph 4.2.4

(L) Bloodaamplillg supercvuï.a tlon 'Program 1:

Blood samples fl:>rthe determinati'on of progesterone
concentrations liTere collected once da~,ly from all ewes from
cessation of prl:>gestagentrentment until flushing commenced.

(ii 1 Bloodslilmpl.lngSuperovula 1"ion Program 2:

Blood samples Wl9re collected uve;ry 3 hours from 08:00 hours
until 20:00 hours after adminlatr<iltion of GnRE from all ewes to
determine LH concentrations.

10.3 RBSUL~S AND DISCUSSrON

The live weights of the 10 ewes that served as subjects in the
trials involved, varied between 49 and 61 kg and remained
fairly constant when monitored over a period of two weeks with
ages varying between 15 and 16months. These ewes W4!lre
constantly monitored for standing oestrus and were well
familiar with the operator and teaser rams and teasin~
procedures. All ewes were cyolic.



groups of five viz. Group 1 ( Embryo S ) and Group 2
( Table 10.2 ,. The results of Superovulation 1 was
disappointing in the sense that only one ewe from Group 2 ( ewe

Ovagen )

During the first attempt at superovulation ( Superovulation
Program 1; Paragraph 7.2.3 (i) ) the ewes were divided into two

no 705 ) displayed oentroua behavior fOllowing treatment. This
particular ewe came on heat approximately 12 hours after
cessation of treatment and wao accordingly inseminated. Four
eWes from Group 1 showed eost,rus 10, 12, 13 and 15 days after
cessation ottreatment l:espectiv(:)ly.Apart from et'leno 705 in
Group 2, only one other ewe from that Group came on heat 14
days after cessation of treatment. Four e\V'es,including ewe
705, were randomly selected and the ovaries laparoscopically
examined 8 days aftel:cessation of treatment with the following
results. It should however be emphasized that strUctUres which
resemble corpOra lutear could be confused with cystic follicles
or non-ovulatox;y luteinised follicles ( Armstrong €It al., 1982;

Torres & Cognie, 1984 ).

Bwe no.
705 Left ovary 2 corpoza lutea

Right ovary 2 corpora lutea
716 Left ovary 1 corpus luteum

night ovary 2 corpora lutea + 4 follicles
695 Left ovary 3 corpora lutea + 5 follicles

Right ovary 4 corpora lutea

•
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704 Left ovary
Right ovary

1 corpus luteum + 7 follicles
9 follicles

These observations are indicativa of the faC'!::that the
superovulation treatment exercised during Superovulation
program 1 was only effective to a certain degree. The reasons
why the ewes d.id not display behavioral oestrus is however not
clea.r.

All ewes were treated with PGF2a ( 1 ml per awe 1m ) 15 days
post cessation of progeataqen treatment. TWo eWes showed
oestrus within 24 hours after treatment, 4 ewes within 48 hours
after treatmant and 2 ewes within 72 and 9(ihours after
treatment respectively. The remaining 2 ewes showed standing
oestrus only at 14 and 15 days after treatment with PGF2a.

Oestrous behavior was significantlY better in reaction to
Superovulation Program 2 ( Paragraph 10.2.3 (ii) ) compared to
Superovulation Program 1. Six: e\-lesshowed oestrus within 36
hours after cessation of treatment. All ewes were inseminated
at detection of oestrus and again 12 hours later. Five ewes
( Treatment Group ) w'ere randomly selected and treated with
progesterone from day 2 to 6 after detection of oestrus
( Paragraph 10.2.3 (ii) ,. Flushing was performed 7 days after
artificial insemination. Laparoscopic examination of the
ovaries. revealed the following results:



Treatment Group:
Ewe no.
713 Left ovary

Right ovary
Left ovary
Right ovary
Left ovary
Right ovary
Left ovary
Right ovary
Left ovary
.Right ovary

704

699

718

728

Control Group:
Ewe no.
695 Left ovary

Right ovary
Left ovary
Right ovary

705 Left ovary

717

Right ovary
716 Left ovary

Right ovary
714. Left ovary

Right ovary
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2 corpora lutea
2 corpora luten
no corpora lutea
3 corpora lutea
no corpora lute a
1 corpll$ luteum (atrophic)
<1 follicle a

2£011ic1e8
1 corpun luteum + 1 corpus albicans
.2follic1es

5 £oUic1ee + 1 corpus luteum (fresh)
2 follicles (luteaniaed)
6 corpora albicana
5 corpora luten
3 corpora albicans
5 corpora albiCêlOS
2 corpora albicans + 2 follicles
3 corpora a.1bicana + 1 follicle
4 follicles
1 corpus albiGana + 1 follicle
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The final outcome of Superovulation Program 2 was similarly as
disappointing aa the results of Superovulation Program 1 due to
the f~ct that no embryos or ova were detected in the flushing
media. Since superovulation and embryo flushing and transfer is
exerc:ised on a regular basis in the host Department, the
reasons for the atypical reactions that came forth during these
testa are not clear. A number of .reasons leading to poor
results have been reported by different researchers and have
been quoted under Paragraph 10.1. Speculation can be
supplemented by the following suggestions supported by
abstracts from the litterature.

In comparable wox:k Arms.trong et al. ( 1982 ) found that all
animals which ovulated in response to .Pf1SGadministered 2 days
be£oreprogeatagen withdrawil.lhad.atropic, avascular appearing
corp~ra at the time of lapal::otomy.A striking relationship was
furthermore fOUnd bebu~en the number .:>f unruptured follicles on
the ovaries at the time of lapar0tomy and the maximal serum
oestradiol concentration reached after .PMSG treatment. Mean
ovulation rate was also found to be lower when PMSG was
administererl 2 days before progestagen withdl::8wal ( Armstrong
et al. 1982 ) .This was argued by mentioned authors to be the
reason for complete failure of ovulation in all but three
animals in the treatment group. In the three animals that did
ovulate, the COl::poralutea failed to be maintained, resulting
in basal levels of progesterone concentrratid.cn,
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llypé;I:stimulationwith PMSG was found to be highly correlated
with raised serum oestradiol-17B concentrations which could
.bring into play a premature luteolytic response which results
in low progesterone conoentixat.Lon levels while PMSG also
increases the rate of egg transport ( Whyman & Moore, 1980 l.
The early arrival of ova.in the uterus in coherence with high
oestradiol and low progesterone concentrations, which affects
uterine contractility, could lead to the expulsion of ova from
the uterus via the cervix.

I'
Ii

Thehlgh level.of oestrogen secreted by the stimulated
£ollicles may contribute t.oan apparently inadequate endogenous
LH I~urgé~.LH secretion is eSl3ential for ovulation to take place
following PH:SGtreatment. Failure of ovulation may therefore be
due to .i.nadeqUatetiming or amounts of LH released.
( A1:tn5tronget al. :1982 ). It is alaopossible that ova could
rail to enter the Fallopian tubes due to preceding manipulation
of the. ovaries during the processes of laparoscopie
examinati.ons and AI procedures by laparoscopy and stress
associated with treatment.

During Superovulation Program 1, bloodsampIes were only
collected from ewe 705 as a result of the "fact that she was the
only ewe which demonstrated oestrous behavior. According to her
progeoterone profile ( Figure 10.1 ) she apparently developed
adequate luteal tissue since her progesterone levels rose from
2.384 ng/ml on the day of artificial insemination to 6.324
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ng/ml seven days later. This confirmed the results of the

laparoscopie investigation reported earlier.

Repeating the aupezovu.Latid.onexercise, but applying a different

protocol ( Super01rulation Program 2, Paragraph 10.2.3 (ii) ) an

attempt was made1:0 investigate the influence of superovulation

on luteal£unction. progesterone concentfutions Were recorded
il

for 5 eWes ( Conb;ol Group ) over a periibd of 10 days. Three of

the five ewes (Nels. '705, '711 and 695 ) displayed oestrous

behavior. Twoof the three (Nos. 717 and 695 ) revealed a

distinctive rise in pr.:oges1:eronelevels during the first two

days after artificial inserunation ( Figure 10.2 ) followed by

Cl sharp declin~ on Oay3 aftet' artificial insemination. Only

one ewe ( No. 717 )rctcovered ft'om this decline and displayed

what could be deBc):-ib~ldas normal luteal development.

Progesterone concetltrl!ltiona for ewe 695 dropped to basal levels

on the. third day wberEIit remained. Progesterone concentration

levels for the rema,incilerof the ewes ( Nos. 705, 714, 716 )

were at basal levels <lItart.ificial insemination and remained

there for the whole o.f:the sampling period .This includes Ewe

705 which displayed OElstrous symptoms. From these results it

therefore Beemas if the hypothesis with regard the effect of

superovulation on lutElal function may be substantive.

Ewe705 ( Superovulnt.i.on Program 1 ) and ewe 717
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( Superovulation Program 2 ) showed exceptionally high plasma
progesterone levels ( Figure 10.1 and 10.2 ). The reason for
this could lie in the large amount of luteal tissue present
( 4 and 5 corpora lutea in ewe 705 and 717 respectively). The
application of superovulation could have resulted in premature
ovulations which could have been instX:-un'Ientalto the untimely
hi~h levels of progesterone on the one hand and the absence of
embryos on the other.

Luteolysia in ewes x:-equirespulsatile secretion of PGF2a from
the uterine endometx:-ium(McCracken, Schramm & Okulicz, 1984;
Southee, Bunter, Law &Baresign, 1988 ) which in cyclic ewes
appears to ba controlled by pulsatile release of oxytocin from
the corpus luteum andlor neurohypophysis. Oxytocin receptors
are present in the endometrium of cyclic ewes and the number of
receptol::sincrease13 to near peak levels during luteolysis.
Oxytocin-stimulated secretion of PGF2a probably occurs via
activation of the inositol phosphate diacylglycerol second-
messenger system within the endometrium.

Establishment of pregnancy in sheep requires the presence of a
conceptus in the uterus by Day 12 to 13. Secretory products of
sheep conceptuses are presumed to prevent luteolysis by
altering endometrial secretion of PGF2a during the period of
maternal recognition of pregnancy. Although basal secretion of
PGF2a do not decrease d.uring pregnancy in sheep, the number of
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pulse.s of PGF2a is significantly reduced between days 12 and 17
of pregnancy.

The numbers of endometrial oxytocin rece~tors increase near the
end of the oestrous cycle in cyclic ewes, but do not increase
on equivalent days of pregnancy. This suggests that reduced
uterine responsiveness to oxytocin secretion during pregnancy
results from inhibition of oxytocin receptor formation. Ovine
trophoblastprotein-1 can block oxytocin-stimulated ut~rine
production of PGF2a by inhibiting oxytocin receptor synthesis
and therefore pulsatile seoretion of PGF2a ( Mirando, ott,
Vallet, Davis &: Bazer, 1990 ).

Battye, Fairclough, Cameron & Trounson ( 1988 ) stated that
regression of Corpora lutea within 6 days of superovulation in
goats and sheep is a ma.jorproblem ln embryo transfer programs
since it results in low rates of embryo recovery. Available
data indicates that uterine.PGF2aplays a major role in
luteolysis in the nanny goat and the ewe. It appeara as if
regression begins as early as 3 to 4 days after sponge removal
in most animals. l.fostovulations occur 36 to 60 hours after
sponge removal in PMSG stimulated goats and it appears
therefore as if .regression of corpora lutea can occur within 2
days of their forma.tion.

Comparatively high progesterone concentrations found on day 0
in females with premature ovulations, ~aise the possibility

..
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that progesterone may be involved in early luteal failure. In
the naturally cycling goat progesterone concentrations are at
undetectable basal concentrations on Days 0 and 1 in contrast
to levels in females with premature ovulations. Progesterone
administration to ewes in the first three days after oestrus
induces the early release of PGP metabolite and oxytocin and as
a consequence shortens the luteal phase. It is possible
therefore that progesterone, present because of premature
ovulations may advance the maturation of the uterine PGF2a
secretory system, thereby inducing early luteal failure
( Battye etal., 19a8 l.

Oestrogene play a role in regulating the uterine PGF2a
synthetase system and this may be mediated by oxytocin as
oestrogen can induce the development of oxytocin receptors in
the endometrium. The oestrogen-induced rise in endometrial
oxytocin receptor concentrations may provoke an increase in
oxytocin-induced PGF2a response. It is possible therefore that
PMSG-induced increases in plasma oestrogen concentrations may
lead to an increase in the development of oxytocin receptors in
the uterus much earlier than in the naturally cycling animal,
permitting an oxytocin induced release of PGF2a and early
luteolysis (Battye et aL, 1988; Bainbridge, Hunter, Chapple,
Flint & Jabbour, 1996 ).

According to Sharma et al. ( 1993 ) the lowest progesterone
concentrations occurred 24 hours post progestagen withdrawal,

'I
I
f
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coinciding with oestrus. Post oestrus progesterone levels
showed an initial trend of gradual increase towards Day 4
( non-breeding season) and Day 5 ( br:eeding season ). High
progesterone levels at the mid-luteal phase of the previous
cycle are considered necessar:y for recruiting a greater number
of mediurn-sizedfolliclé~, thereby improving the superovulatory
response.

A suxmnary of the comparative results of the laparoscopie
exanu..nationsfrom the Treatment Group and the Control Group are
displayed in Table 10.3. The difference in ovarial function
presented by the two Groups can however not be ascribed to the
application of progester:one to one Group, since treatment
commenced only two days after oestrus and can therefore be
viewed as circumstantial.

From Figur:es 10.3.1 and 10.3.2 it can be concluded that the
administration of GnRH resulted, within threehour:s, in a
distinctive r:isein LH concentrations from basal levels to as
high as 31.64 ng/ml in one specific case. The LH levels of
eight of the ten treated ewes rose above 5 ngl~ during the
mentioned period of time. Even though the.levels of the
remaining two ewes did not exceed 5 ng/ml, a slight incline
was discernible in both instances. These elevated levels of LH
lasted for less than 6 hours before returning to basal levels
approximately six hours after administration of GnRH.
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Table 10.3 Ovarial response to superovulation ( Control
Group ) and superovulation plus progesterone
treatment ( Treatment Group )

Treatment Group Control Group

Corpora luten
Follicles
Corpora albicans

9
8
1

6
16
20

The timing factor which is influenced byt:he application of
GnRB ( Walker at:al.t 1987 ) has been confirmed in these
results. All six. ewes that did show oestrus symptoms came on
heat simultaneously within 12 hours after administration of
GnRB.

Wright et 4l. ( 1981 ) demonstrated that ewes could be
superovulAted with a treatment of six injections of FSH in a
declining dose regime. Superovulation was obtained when ewes
were injected with the aame total dosage ( 20 mg of FSH over
3.5 days ( seven injections or 2.5 days ( five injections ).
Robinson et Ill. ( 1989 ) were able to obtain acceptable
superovulation results with four injections of FSH ( total of
16 mg ) over two days. Limited observations suggest that at
least one injection should follow pessary removal. Agents used
for cycle regulation ( progestagen or PGF2a ) seem not to be a
factor in deter.w~ning ovulation rate ( Evans & Armstrong, 1984;
Rexroad & Powell, 1991 ).
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Oifferent prol;ocola of FSH, PMSG and FSH + PMSG were
investigated by different research etatiooa. In most instances
egual success rates were obtained in comparative studies
( Cognie et al., 1985; Cseh « Seregi, 1993; Sacher, Niemann,
Schilling & Smidt, 1984 ). According to Evans, Maxwell & Wilson
( 1994 ) and Meinecke-Tillman, Lewalski & Meinecke ( 1993 ) the
number of PSB injectiona administered has no effect on
ovulating reBponse, ova or embryo recovery.

'torras & Cognie ( 1984 ) reported widely varying responses
between anlltlalswhatever the campaaition or mode of injection
of rsa .implemented. The' yield of .fertilized ova in ewea treated
with PSU can be maximized by administering GnRH 36 houx:-safter
progestagcm treatment and when inaemlnation occurs at 6 hours
before the median tilne of ovulation which can vary between 48
and 60 hours aftex: pessary removal depending on treatment and
season ( Walkex:-et aL, 1990; Walker et <11.,1987; Walker,
Sm,ith, Frensham, Ashman & Seamax:k, 1989 ).

10.4 CONCLUSION

From a.broad perspective these testa did not provide
substantial results, which led to a quest for possible reasOnS.
No clear-cut answers could be gained but quite a few
speculations arose under which the following: The relative
large north-south relocation distance could have had an effect
on the reproductive processes since photoperiod Is affected to
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specul.ative reaso~;_~'1rhatcould be considered was body condition.
The ewes were It..eptunder opti1l1;a1conditions since they were
weaned and in theprocesB accumulated superfluous body reserves
which could bo áccountable for poor reproductive performanpe.

h

a certain extent. Environment and climate could be involved.
The aniInalswere removed from a dry sub,..tropicalclima·te to a
humid environment which was overcast roost of the time. A third

There'may he lIloreunknown reasons which may be a.cause for
further Investination and which places a question mark over the
justification 01: performing this kind of work on the Damara
sheep.

i'
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1 INTRODUCTION

1.1 The Damara sheep :lsdescribed in terms of its general
characteristics, the appearance of the head, conformation,
colour and ha.ir coverirng, the tail,fertility and reproductive
organs. Discriminations and cUlling faults applicable to the
breed are also discusB~d.

1.2Epstein ( 1911 ) rl!lateuthe viewa of different historians
on the origin of the Jea.1:-tailedaheep. Apparently the ancestry
of both long thin-tailed! sheep and long fat-·tailed sheep is
identicAl and both orJ.ginated from domesticated breeds from
Asia with Ovis orient&lis arkal as the earliest known, ancestor.
Thefa.t-tailed sheep E!!nt!!!redAfrica via a northern route
through the Isthmus of SI!UZ:and via a southern route through
the straits of Bab el Mar.deb. The southern stream migrated from
the Red Sea littoral and Ethiopia into the lake districts of
Uganda, Kenya and Tnnzania anp'further southwards to Zimbabwe,
Southern Africa and westwards to Angola. A breed of sheep
answering to It description related to the Damara sheep
eventually reached Sou1:h Western Angola and North Western
Namibia where they WerEl hezded by the Himba and Sjimba. people
and remained relatively fl:ee from outside influences. In 1954 a
nucleus herd was established at Omatjenne Research Station
where they were submitted to a breeding program and from where
breeding stock was made available to breeders.

()
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2 STATUS OF THB DAMARA SHEEP IN COMMERCIAL FARMING: RESULTS
FROM A QUESTIONNAIRE

2.1 In an attempt to establish the economic status of the
Damara sheep, a.questionnaire was compiled and dispatched to
Damara sheep breeders in Namibia and South Africa. Information
ga.thered from the questionnaire was combined with data received
from The Meat Corporation of Namibia in ~lindhoek on commercial
slaugbterings.

2.1.1 Average rainfall and veld types

Damara sbeep are prinlarily farmed witb in areas wbich receive
200 - 300 mm average rainfall per annum whicb is indicative of
arid and semi-arid regions anel.lsin agreeJment witb tbe veld
types where Damara sheep are farmed with according to results
from the questionnaire viz. Karoo ( :RSA ), Highland savanna,
Camel thorn savanna and f.SopaneSavanna ( Namibia ) ( Table 2.2.•1
and Figure 2.2.1 ).

2.1.2 Size of breeding herds, breeding methods and cross-
breeding

Herds consist of small numbers ( less than 100 ) with only a
few breeders indicating more than 500 sheep. This lmpliesthat
there is enormous potential for development of the national
Damara sheep berd ( Figure 2.3.1 ).

.,

()

1
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e Flock matinq ia the favo~ed b~eeding method and the Do~pe~
sheep is the favo~ed b~eed employed for cross-b~eeding pu~poses
( Figure 2.3~2 and Table 2.3.1 ).

2..1.3 Mating season.and .~am/ewe~atio

spring-b~eeding ( 45.5 % ) is p~eferred by respondents followed
by Autumn breeding ( 34.5 % ) which is quite abnoonal in view
of the fact that autumn breeding is the natural b~eeding season
for emaIl-stock ( Figure 2.4.1 ).

A 1:30ram to ewe ratio ( 34% ) is mostly applied by b~eeders
followed by a 1:50 ~atio (32.1 , ) and a.1;40 .ratio ( 20.1 t )

( Figure .2. il.4! ).

2.1.4. Lambing pe~centage, lamb percentage and weanir.g
percentage····

Mean pe~centages for above mentioned parameters a~e indicated
as 91.3 t, 97.,6 tand 90.7 t~espectively ( Figures 2.5.1,

2.5.2 and 2.5.3 ).

2.1..5 Replacement stock, marketing and age at marketing

There is no clear indication as to the number of animals
~etained for breeding purposes. 53.8 % of the respondents

o



Data made available on marketing age should be compared to
similar data made available by Meatco in Windhoek ( Paragraph
2.11 ).

()
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indicated that they market less than 50 animals per annum which
could reflect on the a.verage herd she ( Figures 2.6. 1, 2.6.2
and 2.6.3 ).

2.1.6 Other farming operations

Keeping of Da.ma.rasheep isprima·rily combined with cattle
farming ( 80.7 , ) and to a leGSer extend to goat farming
( 38.6 , ) lindother sheep ( 33.3 ti ). 15.8 , of the
respondents indicated cropping systems while game, pigs and
horses are only marginally represented (Figure 2.7.1 ).

2.1.7 Health care

66.7 , respondents indicated that they inoculate against
disease of which entel';otoxaemia,pasteurellosis and blue-tongue
are th.~most important. 66.7 % also indicated that they take
preventative measures against internal parasites and 49.1 %

against external parasites ( Figure 2.8.1 ).
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2.1.8 positive and negative characteristics ascribed to the
Damara breed

The most important positive char~cteristics were indicated as
followa:
- a hardy, adaptable, low maintenance breed

strong mother instincts
- effective grazer and browser
- resistive towards diseases and parasites
-high. fertility rate

The two XQost relevant negative characteristics were indicated'
as:
- consumer resistance towards fat tail and carcass conformation
- difficult handling as consequence of spirited temperament

2.1.10 Data on cOllltnercialtdaughterinq8

Data on alaughterings of Damara sheep at Meatco, Namibia in

Windhoek was: accumulated over a period of 12 months.
lnf01~tion about age and. sex slaughtered are presented in
Figures 2.11.1 and 2.11. 2 and s~rized in Figure 2.11.5
( Chapter 2 ). Distribution of slaughtered sheep on grounds of
degree of fatness is presented in Figure 2.11.4.
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3 GROWTH AND REPRODUCTION RELATED INFORMATION COMPILED AT
OMATJENNE RESEl\RCH STATION ( NAMIBIA ) AS REFERENCE TO
EXTENSIVE HUSBANDRY PRACTICES INVOLVING TBE DAMARA BREED

At Omatjenne Research station, live weights are normally
determined at birth, wean (± 90 days ), 6 months, 9 months and
12 months of 8,ge. The difference in weight gain ( 1.678kg,
2.1831<:g,2.192kg, 2.711kg respectively) observed between
spring and autumn bred lambs can probably be ascribed to range
conditions during specific times of the year but are not
sign.ificant.( P e- O.05 j ,

Weight increases at Omatjenne as compared to weight increases
of experimental animal a kept under int~nsive conditions at
N~:I\~damm,showed a noticeable difference 1.0kg at birth, 8.51<:g
at weaning, 5.11<:gat 6months, 1.41<:gat 9 months and 4.8kg at
12 months ) which can be regarded as indicative of the real
growth potential of the Damara sheep.

Maiden Damara ewes are normally introduced to the ram at an age
of 12 to 18 months. During the breeding period ewes are herded
into groups of approximately 35 ewes. Each group is served by a
single identified ram for a specified period of time. Lambing
percentage has stabilized at above 100% since 1984. Related
data is displayed in Table 3.3.1. No significant difference
with regard breeding paramet.ers were observed between seasons
( P > 0.05 )
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A trial during wbich ~he influence of docking on reproductive
performance was investigated, revealed a marked improvement on
lambing results by docked ewes ( 120% to 90% ). This led to the
conclusion that the tall of the Damara ewe can pose a certain
degree of difficulty for the ram when mounting. The differences
were however not significant ( P > 0.05 ).

Available figures concerning losses with regard vermin,
G'tocktheft, disease and accidents on Damara sheep were compared
to those on Boergoats. These figures Were obtained from
Oma.tjenne records. The Damara significantly out.weighed the
Boer90atin almost every respect ( P < 0.05 ).

4 THE EFFECT OF D1FFBRBNT SYNCHRONISATION REGIMES ON THE
PERIODICITY OF THE OESTROUS CyCLE, OVARIAL FUNCTION AND SERUM
PROGESTEROUB AND LUTBINISING HORMONE CONCENTRATIONS DURING THE ~
OESTROUSPBRIOJ)

Different techniques applied in the regulation of oestrus in
sheep and its effect on fertilization have been investigated.
Reference is made to the role of progesterone and LH and the
significance of these two hormones on the events that take
place during the oestrous cycle.

Four different t.reatment groups of 10 ewes each were employed:
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Group Al : Continuous presence of a male during the trial
period of 12 days.

Group .A2.:Insertion of progestagen pessaries for a period of 12
days and administt:ation of PGF2a at pessary removal.

Group A3:Insertionof progestagen pessaries for a period of 12
days and administX'ation of )?MS at pessary removal.

Group A4: Insertion of progestagen pessaries for a period of 12
daYi}·

In Group Al, 40 % of the ewes displ.ayed oestrus within one week
after ,removal of the ram and another 40 % approximately one
cycle period later. Two ewes were apparently not affected.
In Group A2the average interval from cessation of tX'eatment to
onset o.foestt'us was 94.8 hours. Notable variation exists
however in t'eports nu:t.deby other researchers in this regard.
In Group A3 the average inteX'Val was 58.67 hours which is
significantly longer than interva~~ obseX'Ved under the same

Ii
treatJnent quoted intbe literature. In GX'oup A4 the average
interval between pessary removal was recorded as 85.2 hours.
Group Al differed significantly from Groups A2, A3 and A4
( P < 0.05 ).

In most instances the interval from cessation of treatment to
onset of oestrus was notably longer than similar observations
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quoted in the literature. General inconsistency prevailed with
regard the interval from cessation of treatment to onset of
oestrus.

In Group Al the average duration of oestrus was found to be
36 ± 10.7 hours and within range of most of the existing data.
The mean duration of oestrus can however differ significantly
lUnong breeds and from. season to season ( Quirke et al., 1988 ).

The duration of oeatrU.8 in Group A2 was found to be 34. a± 6.46
hours which is in agreement with quoted figures. The average
duration of oeai::ruafor Group A3 was 50.67 ± 14.73 hours which
appea:r$ to be significantl.y longe:rthan figures quoted in the
lite:rature.Du:ra.tion of oestrus fo:rGroup A4 was 36.0 ± 12.0

hou:ra. The differenc:es were however not significant
( IJ > 1.05 ).

The average position of the LH peak.relative to the <:lnsetof
oestrus ( 0 houx:s ) occurred between 6 and 18 hours for G:roup
Al with the highest mean eoncentration of 8.479 ± 12.091 ng/ml
at 6 hours. In Group A2 the mean LH peak congregated at 6 and
12 hours afte:r onset of oestrus with the highest average
concentration of 14.337 ± 15.644 ng/ml at 6 hours. Group A3
displayed a singular average. LH peak at 6 hours, :reaching a
mean concentration of 7.393 ± 11.170 ng/ml.

Group A4 portrays a dispersal of mean LH peak concentrations
situated between onset of oestrus ( 0 hours ) and 24 hours with

..
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1.447 ± 18.127 ng/ml as the highest average concentration. The
aggregate average position for all four groups relative to
onset and cessation of oestrus is 7.58 ± 2.575 hours and 26.14
± 5.066 hours respectively. The occurrence of LH peak
concentrations did not differ significantly between groups
( p > 0.05 ).

The four treatment groups ( Al -A4 ) were laparoscopically
examined to determine the status of the ovaries in possible
reaction to treatment. The applied treatulents did not seem to
differ in their influence on ovarial function •

.\.' 5 THE EFFECT OF DIFFERENT APPLICATIONS OF FERTILIZATION ON
REPRODUCTIVE OUTCOME

Twenty ewes were subjected to artificial insemination and
twenty to natural tupping one oestrous period subsequent to
treatments described in the previous chapter. All ewes, except
one, conceived during the first attempt at AI and hand mating.
The outstanding ewe conceived during the ensuing oestrous
period. Total conception was therefore 100 % with a consequent
lamb percentage of 100 t, a lambing percentage of 110 % and
fecundity of 1.10. and no significant difference between
treatments ( P> 0.05 ).

\1



6 DURATION OF THE GESTATION PERIOD AND ~ENSITIVITY OF THE
CORPUS LUTEUH TOWARDS PGFaA DURING TgE GESTATION PERIOD
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One pair of ewes, each coming from the original t:reatment
groups ( Al - A4 was allocated to a speCific month during the
gestation !>eriodl- 4 ). Each pair of ewes were injected
with 1 ml PGF2a according to the month of gestation the}'
represented. Blood samples were taken from treatment until
abortion or alternativel}'£or 10 consecutive days. No abortions
however occurrëd. This :first trial was aucceeded by a second
trial in wh.lchtheconcentration of PGF2a was doubled and which
re$ulted in abortions dUJ:ing early pregnancy. Duration of the
gestation pt!!!riodvaried between 147 and 153 days.

j
II

iJ)

7TBE POST PAATUM PERIOD OF THE DAMARA EWE AND THE INFLUENCE
.',\

OF SEASON ()NREPROPUCTIVE ACTIVITY
CJ

DUJ:ing the post paJ:tUinpeJ:iod ewes were tested daily with
vasectondaE!d rams while blood samples were cóllected twice
weekI}'. All ewes were lactating for 90 days. post partuJ:ition.
OestruB is hO\'leveJ:nbt associated with the first ovulation post
parturn whilEt lactation delays the post partum retu:r.nto
oestrus. ThEt mean post parturo period for the trial under
discussion was 79.65 ± 15.791 days.

Te,n ewes wex'e monitored daily throughout a period of 12 months
to determine their sexual activity by daily exposure to

'.'\
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vaaectom!sed ~ama and taking of blood samples twice a week. All
ewes displayed regular cyclic activity throughout the whole
testing period with an average cycle duration of 17.801 ± 0.577
days. Season exercises an influence on reproductive activity
which is sUbdued during the month of November, gradually
increasing towards February whence it level$ off until August
followed by a decline towards November. Cyclicity did however
not differ between seasons ( P > 0.05 ). This leads to the
assumption that the Damara breed has li. fairly extensive natural
breeding season. Practical experience however proved that
breeding c~n be exercised succeasfuUy throughout. the year.

8 THB ATTAINMENT OF PUBBRTY IN MALE AND FËHALB DAMARA LAMBS

Thirty weaned ewe lambs wex:etranafel':'redfl':'omC>Inë\tjenne
Research station to Neudamm Agricultural CollegJ t~ serve in

,--trialsduring which various aspects leading to the attainment
of puberty were investigated. Eleven xam lambs were
sitnultaneouslyput on trial. Tbe ewe lambs were devided into
three experimental groups viz.
Group X: Control group ( isolated
Group Y: Monitored daily with vasectomised rams
Group Z: Males continuously present

Blood samples were collected from all ewe lambs from the age of
6 months until manifestation of first oestrus. All lambs were
weighed once a week •

..
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The average age and body weight for Group Y at puberty was
281.22 ± 6c~.62 days and 43.78 ± 7.9 kg and Jor Group Z 299.6S;Jt,
19.82 days and 46.125 ± 4.9 kg_ The difference ia however not
~ignificant ( P > 0.05 ).

n In ram lambs certain anatomical developments gradually take
place undert.he control of testosterone. The normal succession
of these developmenta i$ that t.hetentes first deecend into the
scrotum. In the itnmature lamb, the glans penis and the
processus ~rethrae are completely adherent to the prepuce.
Under the influence of the te$ticular hormones, therre is a
gradual breakdown in the adheBions and the penis becomes freed.

After all penial adhesions were freed ( attainment of
anatomical puberty ) ejaculates We;r:ecollected at weekly
intervals. The age at which sperm first appeared in the
ejaculate was considered to be the age at which physiological
puberty WAS attained. The youngest age at which anatomical
puberty WAS attained was 97 days at a body weight of 30 kg and
forphysiologica.l puberty, 120 days and39 kg with a scrotal
circumference of 23.5 em.
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9 MACROSCOPIC TRANSFORMATIONS OF THE REPRODUCTIVE TRACT OF
MAIDEN DAMARA EWES AT DIFFERENT STAGES OF THE REPRODUCTIVE
CYCLE

The reproductive organa of six maiden Damara ewes were
investigated for possible changes in the macroscopic structure
of the reproductive organs during the oestrous cycle. The
oestrous cycles of these ewes were synchronised and two ewes
were allocated to day Of two ewes to day 7 and two ewes to day
130£ the oestrous cycle. The two ewes representing each of the
three designated. stages of the oestrous cycle were weighed and
slaughtered at the respective stages during the oestrous cycle
which they represented. The reproductive organs were ca.refully
disected out a~d weighed after which it was examin~~ and
described according to the headings set out in Chapter 9. No
indications were observed which distinguishes the DatllAraewe
from any other breed with regard the macroscopic structure of
therepl:oductive organs.

10 SUPEROVULATION AND EMBRYO TRAl~SFER

Ten cycling maiden Damara ewes were transferred from Neudamm
A9l:icultural College to Welgevallen Experimental Farm at
Stellenbosch where they were allowed to adapt for approximately
one monch, Two subsequent superovulation regimes
( Superovulation pl:ogram 1 and Program 2 ) were applied to
theSe eWes. Blood samples were collected fOl:analysis.
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Insemination was performed laparoBcopically with fresh diluted
semen at detection of oestrus and again 12 hours later. The
eweS Were flushed on day 6" or 7 after AI. The results of both
Superovulation proqrwns 1 and 2 were similarly disappointing
due to lack of oestrous symptoms ( Superovulation Program. 1
and failure to trace (Iva or embryos in the flushing medium
( Superovulation Program 2 ).

,The effect superovulation presUJIIablyhas on luteal function was
investigated by dividitlg the te.newes into a Treatment Group

adlninistered 25 mg p:t"ogesterone/ewe/day from Day 2 until Day
6 post oestrus ) and a Control Group ( blood samples were taken
for 10 consecutive day ••post oestrus and analyzed for
pr~gesterone ). The outcomeo! this trial supported the view
that superovulation may have It negative influence on lllteal
function.
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