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The race is not for the swift,
Nor the victory for the strong,
How are the mighty fallen! and

Lost in the victory of the weak.
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INTRODUCTION

Almost all temperate breeds of sheep and goats in their
netive envircnment are seasonal breeders and on the average
produce & lamb or kid a year or three lambs or kids in two
years,

Attempts to maximize production outputs by producing two
lambs per ewe per year have proven very difficult and in recent
times have been the subject of intensive investigation., In
contrast, tropical breeds of sheep and goats in the tropics are
generally believed to preed throughout the year, Whether breeds
of sheep and goats indigenous to Nigeria, under prevailing
conditions and wanagement breed seasonally or throughout the
Year, is not known,

The reproductive activity of sheep and goats in temperate
countries have been found to be influenced and in some cases
limited by certain envircmmental factors., The most important
of these appear to be the daylength (photoperiod), environmental
temperature and the amount of available nutrient. Whether and
how these environmental factors affect reproductive performance

in indigenous sheep and goats in Nigeria is not known,



Reproduction is in itself a complex interaction of a
multitude of factors. Une such group of factors is lesions
of the femal:e reproductive tract which could result in
infertility, sterility or other interference with reproduction.
Here again little work has been done on this aspect in
indigencus sheep and goats as seen in the literature.

The objectives of this study therefore were to provide
information on the following:

(a) whether sheep and goats indigenous to Nigeria breed

throughout the year or not;

(b) the relationship (if any) of their breeding pattern
to daylength (photoperied), environmental
temperature and rainfall (nutrition);

(c) 1lesions of the female reproductive trect that
affect reproduction.

At this time when the gap between supply and demund for
livestock products in Nigeria is getting wider and wider this
information would be important in proper livestock production
planning. Not only will it give scme insight intc the repro—
ductive potentials of these indigenous sheep and goats, it will

indicate, hopefully, what factors might be favourably taken



advantage of and what factors could be expected to limit

production in these breeds.



REVIEW OF LITERATURE

Higerian breeds of sheep and goats

Sheep

Mason (1951, 1969), recognized and deseribed three types
of sheep in West Africa: the west African Jwarf, the West
African long=legged and the Macina,

The West African Dwarf type ie known in ligeria as the
Nigerian owarf, It is found in the whole area of West Africa
south of latitude lhoﬁ and is the only breed in the coastal
arca.

The threc important breeds of the West African long-legged
type are the Fulani, Arab or Maure and the Tuareg, All Fulani
sheep are short-haired and have a convex profile, According
to Mason (1951), the rams have well-developed horns carried
horizontally on vach side of the head with points directed
outwards, Those of the ewe are smaller, Yan'kasa, Uda and
Borno are three varieties of Fulani sheep that occur in

Nigeria., The Y'ankasa is white with black eyes and nose. The



Uda, also known as Bali-Bali, Bororo, louda, lLouda, Horth
Nigerian Fulani, Ouda or FYied, is always pied and characteristi-
cally the head and forequarters are coloured (black or fawm)
with the hind end white, The fornu, also known as Balandji,
Balani, Bellani, Balonndi, Fellata, Weiladjo or White Yororo is
white, sometimes with fawn spots. Two other varieties of

Fulani sheep, the Samburu and Toronke are more likely to be

found north of Higeria. The Macina does not occur in Nigeria.

Goats

Webster and Wilson (1973) classified goats into four major
types: European, Oriental, Asiatic and African,

Yhey listed African Dwarf and Nigerian as distinctive
African breeds and recognized two varicties of the African
dwarf - true dwarfs and disproportionate dwarfs (achondro-
plastic). Both varieties of the African Dwarf as well as the
Nigerian occur in Nigeria, “hey described the Nigerian as
acturlly a conglomeration of large goat breeds found in West
Africa and subdivided into a large number of sub-breeds, known
by their district and colour e.g. Pornu white, Damagaran dapple-

grey, Kano brown, Katsina light-brown and ted Scokoto,



Mason (1969) listed two breeds of goats as occurring in
Wigeria: the West african Long-legged (known in Nigeria as the
Nigerian) and the West aAfrican Dwarf, Varieties of the West
African Long=-legged are the Sornu white, Damagaran dapple-grey,
Kanc brown, Katsina light-brown, and Hed Sckoto Intermedi:tes
(crosses ) of these with the West African Dwarf occur and
apparently are included in the ligerian breed, Mason (1951)
described the West african Jwarf as corresponding closely in
name, size and distribution to the dwarf sheep.

Beaton (1939) had earlier classified Nigerian goats into
geographical colour varietics such as Sokoto red (not Red
Sokoto), Kano brown, Bornu white and Damagaran dapple—grey in
addition to the dwarf-black of the south.

Mason (1951) also listed the Sahel as a long-legged breed
kept by the nomads and variously called Arab or Maure, Taureg
or Fulani, Ther: was no indication as to its occurrence or
distribution in Higeria.

In all of the foregoing it should be borme in mind that
Mason (1969) states of his own classification that in some
cases the distinction between a breed group or "type" divided

into breeds and a breed divided into varieties is purely arbitrary,



A summary of the classifications or sheep and goats
indigenous to Nigeria as stated by seaton (1939), lMason (1951,
1969) and Webster and Wilson (1973) is presented in

Appendix IV,

Reproductive perfermance

There appears to be considerable confusion in terminology
in the various methods that have been used to measure reproductive
performance in sheep and goats, WJesvignes (1968) proposcd
standard terminology for these computations in sheep, the most
commonly used of which appear to be Y% ewe la.a;abing, lambing %,
twinning % and weaning %. Similar indices are commonly used for
goats,

Reproductive performance varies with the breed, Lambing
and kidding percentages reported for various economic brecds
commonly range from 100 to 200 with high extremes of over
LOOK% (Spedding, 1970; Devendra and Burns, 1970), Isolated
instances of very high litter sizes occur such as the nine .lambs
reported by Seljarnin (1960) from a Finnish sheep and the eight
lambs delivered by a Romanov sheep (Smirnov, 1935), Twinuing

percentages commonly range from 5-60% or higher (Johansson and



Hanson, 19433 Bonesch, 1952; sacker and Trail, 19663

Devendra and Burns, 19703 Spedding, 1370). Haumesser {1975)
reported LO.94% twinning rate and 1,47 average litter size for
Maradi (Hed Sckoto) goats in Wiger. Of 1668 births, 936 wexre
gingles, 683 twins, 47 triplets and two quadruplets. ‘' ‘riplets,
quadruplets and higher pumbers occur wilh low freguency,

Breeding :» als using the indigenous Uda and Y'ankasa sheep
and orosgbreeds of these to the imported Suffolk yielded lumbing
percentages of 11k, 3, 88,1% and 100m respectively. Weaning
percentages wore 98,L%, T7.6/4 and 86,4% respectively (Brinckman,
1975). There iy apparently no available data on indigenous goats.

Although twe kiddings or lambings per year from a doe ox
ewe have been obtained (Smirnov, 19353 Masud, 19643 Copenhaver
and Carter, 19665 Sacker and Trail, 1966), numerous work cited
by Hunter (1968) and by Devendra and Burns (1970} indicated that
three lambings or kiddings in two years is the level usually
attained, especially in temperate breeds of sheep and goats which
have a greater tendency to lamb or kid only once a year, Part
of the problem has been prolonged post-partum service periods and
the fact that seascnal ancestrus often intervenes {Hunter, 1968},

It appears that ewus with short breeding seapons may be in their



normal seasohnal ancestrus period while they are lactating end for
thie reason show no postepartum heat, or at most have a fow
silent ovulations after lambing, As far as more lambs por
pregnancy are concerned, Hunter (1968) indicates that wilhin

most breeds so far studied, the heritability of the trait for
multiple births is so low that the best potential for genetie
progress is likely to be achieved by cross breeding. He cites
several workers however, as having made satisfactory proxress by
selecting within breeds for multiple births.

Ovarian measurements, ovarian follicular counts, ovulation
rateg and embryonic and foetal counts provide vzlid information
on reproductive activity (and by extrapeclation reproductive
performance)} and are widely and routincly used in bovine and
equine practice where the larger size of the animals permits
rectal examination of the reproductive organs., JFrom a practical
point of view, early conception, regularity of lambing and the
number of lambs born by & single ewe or a flock of ewes, are
indications of ovarian activity (loux, 1936). Grant (1934)
attributed changes in gize and weight of the ovarics in the ewe
te changes in the size of the follicles and corpora lutea and not

to changes in ovarian stroma. The findings of Hutchison and
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Robertson (1966) of a highly significant correlation between
ovarian wight and the total follicular plus corpora lutea
volume supports this view, Changes in ovarian dimensions
therefore reflect variations in size and number of ovarian
fellicles and corpora lutea, the functicnal bodies of the ovary.
The incidence of corpora lutea, which iz the ultimate evidence
of ovulation and the incidence of pregnancy are both alsao
reliable evidence of reproductive activity., The significance

of evarian follicular size at various stages of tho reproductive
process is howcver, unceriain. Kammlade gt al. (1952) und
Hutchison and HRobertson (1966) have observed in mid-anocestrum,
ovarian follicles as large as those found during the inter-
cestrus phase of the cyecle, Alikhanov (1972) also found an
inerease in size of ovarian fellicles during pericds of
relative sexual guiescence, During the cestrus cycle itselfl
not all large follicles may necessarily ovulate., Bherer ei al.
(19?6) found that all large follieles on the ovary observed at
day ten of ths oestrus cycle became atretic, In contrast the
largest of the follicles observed on day 1L ovulated., 'The
uncertainty is further deepened by the observation of Hunter
(1964) of 1Y cases of apparent cestrus during pregnancy, the

occasional willingness of does to accept the male even when pregnant
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(wilson, 1957) and the finding of large follicles in the ovaries
of pregnant ewes (Hexroad et al., 1975).

The details are largely wmknown but it has beeon amply
demonstrated that reproductive performance in female sheep and
goats is affecled by mveral factors that influcnce ocestrus,
conception, gestation and the preweaning periocd (e.g. Teviews
by Dutt, 1959; Hunter, 1368; Edey, 1969; Devendra and Burns,
1970). The most important of these factors appear to be ihe
photoperiod, temperature and nutrition., Diterature on the
relative role of gross and histopathological lesions of the

reproductive tract is virtually absent.

Effect of photoperiod on reproductive performance

Near the equator most tropical breeds of sheep and goats,
reportedly, breed throughout the year (Devendra and Surns, 19703
Ruberts, 1971). Haumesser {1975) alsc found this to be true of
the Maradi (Red Sckoto) goats in Wiger. The females gave birth
throughout the year, with maximun wecurrence {51.7%) from
Pebruary to April.

In contrast although there are reports that even within a

breed there can be gquite different patterns of ocstrus activity
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(Wiggins, et 2l., 1970) most temperate breeds of sheep and
goats are seasonally polyestrous (Hafcz, 1975b; Devendra =nd
Burns, 1970). In general, with deerease in light: dark ratio,
whether naturally or artificially induced most temperate
breeds of shewvp and goats show increased sexual activity
(Bissonnette, 1936; 1941; Yeates, 19565 Means et al., 1959,
1960; Godley et als, 1965). Devendra and Bums (1970) further
state that altrough in most tropical goats owvstrus occurs all
the year round, whilst in temperate climates goats are
seasonally polyestrous, such evidence as is available suggestis
that this is = matter of orced rather than climate or latitude,
However, whether the observed seasonality is duc to changes in
external (environmental) light: dark ratic or due to an
inherent rhythmic mechanism with alternating periods of
activity and quiesccnce or both, has been debated for many
years,

Bissonnette (1936, 1941) showed that certain mammals,
including the goat, may be brought into oestrue by a reduction
in daylength, Yeates (1956) reversed the seasonal pattern of
incidence of oestrus in Merino ewes by artificially reversing
the seasonal trend of dayligzht duration. Means et al. (1959)

found that a reduction in daylength during the non=brecding
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season was effective in the induction of oestrus: none of 28
ewes in a ncrmal environment came on heat whereas 27 of 39
subjected to shorter daylength came on heat. In a controlled
experiment involving one hundred sheep studied from April to
June each year for threc years Godley et al. (1965) also
oboserved that 93.3h of ewes subjected to decreasing daylength
exhibited oestrus compared to 58,3% of control ewes expored to
normal daylengths which during the period was increasing. 7o
counter, Terry and Meites (2951); Clecgg et al. (1965); Lucker
et al, (1973) and Thibault and Levasseur (1975) indicate
evidence for the possivle existence of an inherent rhythm
wkich controls oestrus activity in sheep. Terry and Meites
(1951) showed that shecp kept for seven weeks in summer on 2l
hoirs light, on no light or on daylizht gll continued to cycle,
Earlier laabing in the group on 2|} hours of light was the only
obvious effect, Clegg et al. (196%) maintained ewes under a
corstant light: dark ratio (6 hours of light: 18 hours of dark)
for three years. They found that although cestrus cycles
bzcame less regular, a cyclical pattern of increasing and
decreasing reproductive auctivity was still apperent. “ucker
et al, (1973) reported obtaining what they considered to be

conclusive evidence for the existence of an inherent rhythm
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which controls oestrual activity in sheep. 1In connection with
the relative significance of endogenous and photoperiodic
factors it is interesting that African Uwarf goats are reported
to have maintained reproductive activity throughout the yecar for
several generations in Germany and in Scotland (Devendra and
burns, 1970). Symington and Oliver (1966) made similar
obscrvaetions for tropical shecp in Rhodesia.

It is noteworthy that following autumn lambing of
Rambouillet, Dorsct and crossbred ewes Barker and wiggines (190L)
observed that 90, of the oestrus cycles of these ewes occurred
during the period of increasing daylength (December 21st to June
21st) and over the two-year period of this observation 70x of
those ewes which lambed prior to December 21st recommenced their
oestrus cycles during this uveriod. “rom this evidence Barvker
and wiggins concluded that decreasing daylength is not necescary
for the i1nitiation of sexual activity in ewese. Watson and
Radford (1955) also reported that in Australia there are many
examples of the brecding season commencing while days are still
increasing in length,

Ne one hypothesis serves to completely relate photoperiod

to reproductive performance in sheep, but three have been



15

proposed (Radford, 1966), The first and most widely held is that
decreasing daily photoperiod stimulates and increasing daily
photoperiod inhibits recproductive activity ( . Bissonnctte,

1936, 1941; Yeates, 1956; Means et al., 1959, 1960; Godley et al.

1965)« The sccond hypothesis, proposed by

Ortavant et al, (196L), is that there is an optimal photoperiod
for reproduction and values above or below this are inhibitory.
Yet a third is that increasing light per day inhibits
reproductive activity, which, after a period of rest, recurs
without further stimulug, provided that the current light regime

does not provide more than a maximum number of hours of light

per day (Radford, 1966). Much less appears to be known for goats.

Effect of temperature on reproductive performance

Yeates (1953) found elevated ambient temperature not to
affect the incidence of oestrus in sheep, Dutt (1959) however,
cites later experiments of Carlton (1956} where elevated ambient
temperature delayed onset of oestrus. Only 18 of 25 ewes kept at
90°F exhibited oestrus at the end of the experiment, by which
time all of the 25 control ewes had alrcady come on heat, He

argues that the fact that ewes in Carlton's experiments were kept
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at the test temperature continously after a change was initiated,
instead of for a short period cach day as Yeates (1956b) did, may -
have made the difference. Furthermore, ewes may not respond
immediately to change in tomperature; a latent period may be
essential belore anoestrual ewes respond to temperaturc changess

Ovulation rate is not affected by elevated ambient
temperature, Jutt et al, (1959) exposed sheared and unshearcd
ewes to an elevated rvom temperature of 90°F from day 12 of the
oustrus cycle, Ovulation rates determined at slaughter three
deys af'ter breeding them at the subsequent oestrus were rnot
significantly different between them or as compared to control
ewes. Alliston znd Ulberg (1961) also found no difference in
ovulation rate between ewes kept at 907F and ewes kept at 70°F
envirommental temperaturc.

Heat stress has however, been found to increase the
incidence of abnormal ova estimated at three days post breeding,
conception failure snd embryonic mortality especially within the
first eight duys of pregnan-y (Dutt =t al, 1959, Dutt, 1963;
Thwaites, 1967). In the heat stressed cwe it appeared that
either fewer spera cells were getting to the site of fertilization

or if they did, were uvnable to penetrate the ova. whether lack of
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sperm cells in the zona pellucida of cva from heated cwes was
due to sperm failure or to defective ova were unanswercd
questions (wutt, 1957).

Blevated ambient temperature also reduced the gestation
period (Shulton and Hugton (1967) as well as the birthweight of
lambs (Yeates, 19533 19563 Shelton, 19643 Cartwright and
Thwaites, 1976), 1In does it induces low and erratic breeding
efficiency (Devendra and burns, 1970).

A reduction in ambient temperature has been shown by lutt
and Bush (1955) and Godley et al. (1965) to hasten the onsct of
the breeding season, It also increases the incidence of ocstrus

(GOdley _E_:?_E _8;1__0 '3 1965) -

Effect of nutrition on reproductive performance

The practice of improving the nutrition of the ewe prior to
mating to increase the lambing percentage is known as fluahing
and is widely advocated and adcpted in sheep producing countries
(Coop, 1966b). The weight of evidence aceruing from early
obgservations, ovulation rat¢ studies and field trials, and later
experiments, support the conclusion that a rising plane of

nutrition in the period immediately prior to mating does increase
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lambing rate largely, if not entirely, through increasing
ovulation rate (reviows by Ccop, 1966bs Tassell, 1967; zdey,
1969), The converse is generally true, The findings of
subsequent investigators (Gunn, et al., 1969; Bastiman, 1972;
Lamond et al., 1973; Gurn and Joney, 1975; Bramley et al., 1976)
have been in agreement with the previous conclurion, Coop
(1966a) provided experimental evidence to support his suggestion
that the flushing response was the resultant of a static effect
due to increased liveweight irrespeci ve of h w and when the
ewe obtained that liveweight together with a dynamic effect
resulting from what has been termed the "rzapidly rising
condition", The mutrients causing the finshing effect have not
been adequetely derined but in investigations conducted so far
feeds differing principally in digestibility have been uscd
(Coop, 1966b; lassell, 1967). Memon ¢t al., (1969) have stated
however, that in flurhing ewes, an increased intake of protein
is not necessary. Whether flushing increases or decreases the
pexrcentage of ewes holding on te first service is still
unresolved but is not likely to be of great importance if rams
are run with tac ewes over a long mating period (Coop, 1966b),
Although there if nc agreement amongst research workers as to

when flushing should start and end, ‘he most common view would
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be for four to six weeks of flushing; two to three¢ weeks premating
followed by the first three to foumr weeks of mating, There
appea s to be nc advantage of flushing ewes after the majority of
ewes have conceived since responses continue to be obtained for
one to two weeks aft:r flusing stops (Coop, 1966b),

Nutrition has other effects on reproductive performance.
High levels of feeding increases lamb birthweight :nd improves
viability of lambs (Leid, 1949). Under-feeding influences age at
puberty (Hafez, 1975) and inereascs incidence of silent oestrus
(Hafez, 1952; Allen nnd Lamning, 1961) sand conception failure
(Hafez, 1952). Although some results have been inconsistent or
contrary, under-feeding apparently also increases embryonic
mortality (El-Sheikh et al., 1955; Foote ot al., 1959; Ldey, 1965;
Van Miekerk, 1968), is detrinental to foetal growth (Lveritte,
196L) an¢ increases pre-we ning mortality of lawbs (McClymont and
Lambourne, 1958; Trail and Sacker, '966). 'That undernutrition
late in »regnancy precipitates heavy losses of ewed and lambs due
to pregnancy toxaemia is well known (Forbes and Singleton, 196L).
The effect of undernutrition on length of gestation i uncertain
(Alexander, 1956; Heid and Hinks, 1962), but appears to shorten it.

Hart and ¥Miller (1937) found a limited intake of protein to

have little effect on fertility in sheep. Thomson and Thomson
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(19&9) however, found that cwes on a restricted low-protein diet
ghowed evidence of weakness after parturition, had little milk
and maternal instinet was frequently impaired or absent, ¥hen
the additicnal sitrain of twinning was present lamb vitality at
birth was seriously impaircd.

Bheep grazing on cestrogenic pastures may develop P
productive problems, This was I'irst reported Ly Bennetis et al,.
(1946) from Western Australia, pheep on carly subterranesn
clover pasturcs exhibited various combinations of infertility,
dystocia and uterine prolapse. ‘The infertility resulted
apparvntly fron failure of conception, dystocia was associated
with uterine incrtia and invelved the death of the full-—-term
foetus, and uterine prolapse sceen in both bred and unbred ewves
typically ocourred some months gfter the lamuing scason., The
syndrome subsequently attracted much attention and has buon
extensively studied (Jubb and Rennedy, 1970). Daviea and Nairn
(196} found a significant {(P£T0.002) associztion between
increasing cystic endometrium and reduced fertility in ewes that
had grazed on pastures containing some subterranean clover,

Deficiencices of copper, cobalt, - - gelenium, iodine,

phosphorous, vitamin A ’ i " have all been found by
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previous workers to adversely affect reproductive performence
in sheep and/or goats (Molokwu, 1976).

The relationship of rainfall to nutrition and hunce to
reproductive activity, though seldom stated, has long been
recogiized, Kelley (1939) reported a striking corrclation
between the incidence of twimning in a stud Merino flock :nd
the average rainfall during and immediately before the mating
season adding that the high rainfall of coursc improved fecding
conditions, It would appear however, that exposure to rainfall
per se shortly before or after mating reduces the percentage
of multiple ovulations and increases the loss of ova (Doney and

Gunn, 1972),

Lesione of the fomale reproductive tract

Malformations of the fomale reproductive tract are in
almost all instances based on inhibited development of portions
of the Mullerian ducts and their derivatives, or cn aberrations
of the pattern of fusion of the Mullerian ducts which normally
produces the anterior vagina, cervix and uterine fundus (Jubb
and kennedy, 1970)s In sheep and goats such malformations are

rare, except for a high incidence of intersexes in goats
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(Koberts, 1971). Hafez and Jainudeen (1966) have summavised the
literature on intersexuality in farm animalsj Marcum (157);)
reviewed the frecmartin syndrome. Freemartine occur in sheep
(8wen and Hummason, 1947; alexander and Williams, 196k43 Demnis,
19?9) and all gradations of intersexuality from the predominantly
male to the predominantly female type occur in goats (#Zaton,
1943; Asdell, 19L4; Kondo, 1949, 1952, 1955; Jamdar, 1955;
Haugen, 1960; Lyngset, 1968). The internal andfor the external
reproductive orguns are modificd in various ways, Interscxuality
in goats appears to be an inherited condition due to a recessive
gene linked to & dominant zutosomal gene for hornlessness in
certain breeds (Baton, 1945; Bilgemre and Duzgunes, 1952;
Brandsch, 1959). In his three=ycar study of the ded Maradi
(sokoto Red) goat of Niger, Haumesser (1975) encountered no
intersexes, Both sexes of the brecd are horned,

Hunter (1970) discovered a iMerino and a German Merino ewe
at laparotomy to be unicornual., The Merino was recordeqa as
having lambed precviously, O'Shea et al. (1974) reported on five
ewes in which the left uterine horn was in each case congenitally
absent, Dennis {1979) observed two lambs with uterine agcnesis

and four lambs with atresia vaginum. In one of the lambs both
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uterine agenesig and atresia vaginum were present and in all
cases there were developmental defects of other orgumns also,
Roberts (1971) cited Dutt as having examined the reproductive
tracts of 90 cwes and found no structural defects or other
abnormalities that would be a barrier to fertilization, but
found one ewe with a bifurcation of the cranial part of the
vagina,

Roberts (1971) stated that lesions or diseases of tie
reproductive system in sheep and goats are similar in most
respects to those in cattle, Heports are howcver, few, except
for the numerous ones on specific infections such as
brucellosis, vibriosis and toxoplasmosis, Indeed, Lyngsot
(1968) reporting on = slaughter-house survey of malformations
and other pathological conditions in the genital tract of
female goats in lorway renarked that he had found no report of
a similar systematic investigation in goats., He cited a
previcus survey in sheep in which Gustafsson and Holmberg
(1966) found a 6,4% incidence of pathological changes in 502
ewe genitalia., Lyngset himself recorded lesions and malforma-
tions in 69 (6.8%) of 1020 reproductive tracts of does cxamined.

There have becn a few subsequent reports = all in ewes and none
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in goats. Nair and Raja (1972) examined 1050 ewe genitalia,

4Q9 of which werke pregnant. 1.6 of the 1050 ruproductive tracts
had lesions, Bao and Apdullah Khan (197h) conducted a slaughter-—
house survey in Ceylomn. 0Of 5,365 female reproductive tracts

of sheep, inclusive of 1,h65 gravid ones, L1T7 (7.5%%) showed
lesions. Adams {1975) made a similar survey of shecp in

Western Australia,

Marsh (1965) considered lesions such as metritis, pyometra
and cysts and tumours of the ovaries to account for only a small
percentage of infertility in sheep. Feldman (1932) stressed the
rarity of genital tumours in goats. He alsc recorded lelomyomas
of the uterus in two old ewes slaughtercd for feood, OUGranuloaa
cell tumours of tbe ovary have been reported in sheep (Casarcsa,
1950; Lyngset, 1963) but are not common {(Moulton, 1961},

.“onlux et al, (1Y56) described rare cases of lymphosarcoma or
reticulum-cell sarcoma, myeloma and squemous cell carcinoma of
the vulva of eweg,

Mcintee and Olafson (1953) have veported that feeding
chlor?nated naphthalenes produced severe changes in the genital
tract of ewcs. These changes were characterized by an enlarged

uterine horn and cervix dug to marked sgquamous metaplasia with
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profusc keratinization of the c¢ndometrial glands as well ag
keratinization and ulceration of the vulva, Adams (197))
recorded a single case of squamous metaplasia of the utorus,

Albrecht (1904) desciribed hamartomas as malformations in
which there is impropcr proportion cr distribution of various
tissues of an organ, with promincnt excess of any ouc particular
tissue. Thoy arise in the courge of the development of the body
to its adult staie and differ fundamentally from a tumour in
that their growth is limited and coordinated with that of the
rest of the body (Willis, 1960). They are tumour-like
formations which are present at birth and cease to grow atter
the animal reaches maturity unless the mass is subjected to
trauma, infection or vascular embarassment, resulting in
thrombosis, oedema, hacmorrhage, necrogis and proliferation of
fibrous conncctive tissue, The smaller (vascular) hamariomas
are composed principally of mature-appearing tortuous arteries
and veins with reclatively little intermuscular connective tissue
(Jubb and Kennedy, 1970). There does not appear toc have been
any report in sheep or gonts,

Ovarian hypoplasia, if it occurs in sheep and goate must be

very rare. Lyngset (1968) encountered a single case of apparent
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ovarian hypoplasia. Ilowever, he did not examine it histclogically.

The term parovarian cyst refers to a variety of cystic
structures located adjacent to the ovary. buch cysts may
originate from rcemnants of either the mesonephric or para—
mesonephric tuvules and ducts (Jubb and Kennedy, 1970). The
reported incidences of parov:rian cysts in ewes are 2/1050
(Nair and Raja, 1972), 17.03%. {Hao and Abdulla Khan, 1974) and
20,3¢ (Adams, 1975). Lyngset (1968) recorded a 1,1% incidence
in does,

Ovarian cyste also occur, iHao and Abdullah Ihan (1974),
observed a O,L48% incidence of follicular cysts and a further
0.2U% were stated to be polycystic, Lyngsct (1968) recorded all
follicles larger than l.2cm as cysts, 27 of these were cn-
countered in 2l ruproductive tracts (approx. 2.4j6). Although
some were thick-walled no .uteinization of '‘he cysts could be
macroscopically detected,

Fine bursal adhesions may result from ovulation tags which
correspond to points of procvious ovulation, They have not been
reported to be of significance, Trauma and inflammation may
cause more extensive adhesions which may interfere with the

mobility of the fimbriae or obliterate the bursal sac (Jubb and
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Kemmedy, 1970). Uair and Raja {1972) und Adams (1975) recorded
five cages each of ovario-bursal adhesione, BRas and Abdullg
Khan (1974) have 21so reported as high an incidence as 76,9T%
of what they deseribed as proliferative ocophoritis with
adhesions,

4 single cage wach of ovarian abscesgs has been reported in
goats (Lyngset, 15G8) und in shecp (Mair and Raja, 1972).
hﬁf\ adams (1975) observed 1) cases of salpingitis sud L casvs
of' hydrosalpinx in 487 ewes., Dyngset (1968) :mcountercd a
single case only of cystic enlargement of the fallopian tube in
1020 caprine tracts examined.

‘fhe finding of oystic endometrium associated with long-term
feeding of ewes on ogsirogenic pastures (ﬁennett‘gﬁ al., 1946)
is widely lmown., flistologically, endometritis, cevvicitis,
squamcus metaplasia of the cervix and the development of
cervical glands ure evident, Cervieal and uterine cysts arve
grossly visible (nsdams, 1976). Adanms' observations in 197%,
in Western Australia, probably reflect such ccatrogenic effects,
Of 87 uteri 18% had grossly visible endometrial cysts, 1%
had microscopic cysts, 63 (136) had endometritis, 19.%% had

cervical cysts, 21% had chronic cervicitig and & of the cwes
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had acute cervicitis. Where uterine and cervical cysts are due
t0 long-term feeding on clover pastures, galactorrhoes, Gystocia,
uterine prolapse and more important, a severe progressive
infertility are part of the syndrome (Bennetts, 1944; Bennetts
et al., 1946), The infertility is permancnt (Shinkel, 1948;
Undexrwood, 1951),

In & study of ewes that had grazed for geveral years on
subterranean clover, Davies and #Nairn (196u) found a significant
association botween increasing score of severity of grossly
visible endomctrial cysts and the number of years in which an
ewe failed to lamb. Adams (1973) also found a significent
association betweon number of muacroscopic uterine cysts and
ovarian inactivity in 39 reproductive tracts from five to six-
year old Corriedalc ewes culled for aged from a commercial flock
in which phyto-oesirogenism had been diagnosed.

Endometrial cysts found adjacent to the caruncles nmay also
develop in some ewes during the process of uterine invelution,
According to Jubb and Kenney (1970), adhesion of the caruncular
stalk to adjacent glandular tissue causes blockage of the under-
lying glands. 'The retention cysts enlarge progressively with age
and care must be taken to differentiate them from osstrogen=

induced cystic hyperplasia,
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Nair and :laja (1972} roferred to earlier, recorded the
folluwing in 1050 tracts: mucometra (1), pyometra (2)
perimetritis (1), mumified fowutuses {3) wund macerated foctuscs
(6)s lao and abdulla Knan (1974 ) observed 0,205 incidence of
macerated fostuces, C.2L% foctal resorption and 0,720 metritis
in 5365 reproductive tracts. Abscesses occurred in both the
perimetrium and the broad ligament, Four cases of pyomelra,
twe mummified foetuses and one foetal resorption were encountered
by Adams (1975). Similar lesions occur in goats, Lyngset
(1968) reported hydrometra (0.3%) metritis (0.604) and macerated
foetuses (0.64) in 1020 caprine reproductive tracts.

Necrctic coervicovaginitis have been observed in ewes
chiefly as a consequence of dystocia (Jubb and Kennedy, 1970).
It is frequentliy fatal e¢ither due to a secoundary peritonitis or
the uterine complications of prolenged dystocia and foetal
emphyéema. Adans (197%) observed cight cases of vaginitis.

Rupture of the vaginal wall with eventration can ocecur.
Ranby (1955) reported a case of dystocia in an ewc in which the
vaginal wall torc about one centimetre from its Jjunction with
the cervix for about two=thirds of its cireumference, and

through this tcar, the uterus, bladder, ovaries and mesentery
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prolapscd. Haemorrhage was negligible, In 1961, White reported
on a total of eight heavily pregnant ewes on three farms within
25 miles of Salisbury, tthodesia, all in a single brecding secacon,
The ewes werc found either dead or dying with the swall intestine
prolapsed through a tear in the wall of the vagina, closc to the
cervix, The ewes had not previously shown any signs of illness
or evidence of a prolapsed vagina, The author suggested sadism,
but questioned the probability,

Cervical polyps, a vaginal fibroma,; vaginal abscess,
stricture of the vagina and inflammation of the canals of Uortner
have all becn recorded in goats (Lyngset, 1968), He also
observed in on: casc a patent canal between the uterus and the
bladder, with pieces of bone in both organs., A previous report
of an anastomousis between the large intestine and the uterus
is on record (Wells, 1952),

Southcott (1961) revicwed the literature on vulvitis in
ewes and from his own observations considered the condition to
be of dietary origin rclated to grazing on clover pastures, The
significance of the disease appears to be mostly thal the
ventral commissure of the vulva is permanently shortened; it is

associated with wetting of the brecch with urine which pre—
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disposes affected cwes to fly-strike. Tunnicliff (1949, 1960)
and Marsh (1965) have described ulcerative dermatosis as causing
necrotic, swollen and blecding ulcers on the cutaneous and
mucous surfaces of the lips of the vulva in sheep and goats,
Only rarely is thc vagina involved, Vesicular venercal disease
may occasionally spread through a flock of sheep and poats
(Wwilliams, 1943; Hutyra et al., 1946). The disecase is
characterized by papules, pustules and ulceration of thc mucosa
of the vestibule and vagina.

A large nuwber of infectious organisms have been isclated
from the reproductive tract of sheep (¢uinlivan, 19703 Ad:ans,
19753 Sawyer, 1977)« Adams (1975) found the bacterial population
of the uterus to be qualitatively similar to that found in
cervices by Quinlivan (1970). The most common genera were
Corynebacteria, uscherichia, Streptococei and Bacillus,
According to Sawyer (1977) the bacterial population was
actually small during the oustrus cyecle and consisted mostly of

Escherichia coli, bacillus, Corynebactcerium, Alcaligencs and

Achromobacter spp, However, Sawyer (1977) observed a significant
increase in the number of bacteria isolated and a change in the

proportions of the bacteria isolated from ewes after embryos
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were experimentally lilled with colchicine. Much greater
numbers of potentislly pathogenic organisms, including

Staphylococeus, Streptococcus, Corynebacterium pyogencs and

Pastorurella multocida were isolated. He also observed a

persistence of a large number of bacteria including
potentially pathogenic types until cight days after embryonic
death and inferr.d that this may account for scme of the
impaired fertility noted in eweg returning to sepvice after
emdryc death (£dey, 1972; Sawyer and Knight, 1975), Adaus
(1975) had similarly observed subeclinical infeetions of the
uterus in 27% of ewes during the breeding scason and suggested
that bacterigl infections may contribute to reproductive loss
in the ewe, especially since a close association was shown
between the presence of bacteria and the ocecurrence of
endometritis and cysts of the cervix, I, coli and Gtreptococci
were most commonly asscociated with endometritis,

Several infeetious agents have been opecifieally noted as
causes of abortion, perinatal mortality and infertility in sheep
(Hindmarsh and Blumexr, 1932; Stamp, 1950; Paulsen, 1953; Henning,
1956; wWatson, 1962aj; 1962b, 1962c; Gorrie, 19623 Smith, 1962;

Dennis, 1967, 19723 Watson, 1973). These include HBacillus spp.,
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Brueclla spp., Bluctongue virug, the virus of Border Disease,

Clestridium cheuvoieil, Corynebacterium spp., Campylcbacter fogtus

var intestipalis, Chlamydia causing knzeootic Abortion of itwes,

Bhriichia phagocytophilia causing Yick Borme Fever, lLeptoupira

8pP., Listeria mouccytozences, Wairobi Sheep Disease virus,

Salmonella Sppa., Loxoplasma gondii and a few fungi, The

literatures on these specific infoctions are voluminous,

All infective agents causing abortion in sheep have in
commont placentitis, Placental lesions may be pathognowonic,
suggestive or nonespecific (Lennis, 1972). Stamp (1967) was of
a similar opinion., He also believed placental lesions could be
sufficiently characteristic for a tentative diagnosis to be made,
such as in Zngootic Abortion of Lwes and Toxoplesmosis or non-

specific, as in Vibriocsis and Salmonella abortus ovig infection,

He desgeribed the foetal membranes in bnzootic Abortion of lwes
as thickened with a leathery appearance. A cheesy ycllowish
deposit is typically found on both the cotyledons and the inter-
cotyledonary surfuce, In T, gondii infection a typical infected
placenta has cotyledong spotted with white podules which are
1-2mm in diameter,

As on other aspects of reproduction, the literaturc on
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infections of the reproductive tract of goats is very limited.
Doyle (1939) experimentally demonstrated the abortifacient

capacity of Brucella abortus in goats. Addo and Dennis (1977)

isolated Corynebacterium pyogencs from metritis in one goalt and

one sheep., McCauley and Tieken {1968) also observed a
peittaccsis-lymphogranul oma~venereunm (PLV) organism in stained
cotyledon smears as well as isclated the PLV organism from the
liver of a single aborted goat during an epizootic in a herd of
milk goats in California, U,S.A.

Various chemicals, especlally stercids and anthelmintics
and various plants can cause abortion in sheep, Probably the
most frequently cited are phenothiazine (Warwick et al., 1946)
and locoweeds (James‘gg_gg., 1967). HNo specific lempions of the

reproductive tract are usually reported to be associated,
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MATERTALS AND METHCDS

Source of reproductive tracts

Reproductive tracts of female sheep and goats were collected
from Zaria, Kaduna and Kano (Appendix I) on the first, sccond and
third Tuesday of every month, respectively, for twelve montha,
The tracts wer: obtained from the slaughter slab in Zazia and
the abattoirs in Kaduna and Kano, They were excised by cutting
through the broad ligaments of the uterus and the vagina, as the
carcasses were buing hung up in line for meat inspection, in a
randem manner, Attempt was made to collect not lesg thon five
and not more than thirty reproductive tracts at a time, ilach
tract was placed in a separate polythene bag and kKept on ice

until examined,

Method of examination

All reproductive tracts were first examined grossly and
categorized as being normal non-pregnant (NNP) abnormal
non-pregnant (ANP) or pregnant (PREG),

The length (1) height (h) and width (w) of the left and
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vight ovaries of a1l tracte were measured in centimetres and
counts of functional structures in the ovaries taken. the
length of the ovary was measured as the distance between the
anterior and posterior poles of the ovary, the heights am the
distance between the attached and free border of the ovary and
the width as the distance between the medial and lateral
surfaces of the ovary,

Follicles less than 0.2¢m in diameter were recorded as Flg
those 0.2-0O.Lem in diameter as F, and all follicles over O.Lom
recorded as F3. A fresh, haemorrhagic structure in the ovary
was recorded as a corpus haemorrhagicum (C.H.). Firm structures
in the ovary, varying in size and ranging from dark brown
through yellow t0 cream in colour were recognised as corpora
lutea (C.L.).

All tracts were incised from the vagina to the oviducts and
the lumen examined. Where a tract was found to be grossly abneormal,
the following tissues were taken for histopatheological examinations:
a 0.25cm width of the left and right ovaries; 0,5=lcm length of
the midsection of the left and right oviducts; O.5-lcm length

of the left and right uterine horns; 0.%=lcm length of the
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uterine body; 0.5-lcm length of the midsection of cervix and
0.25=0,5cm length of the anterior vagina. The tissue samples
were fixed for a minimum of three days in Beouin's solution and
additional tissues in 1(¥% buffered neutral formalin were
indicated, They wer: then trimmed, processed {Drury and
Wallington, 1973) stained with haematoxylin and e¢osin {and
special staing ygpre indicated) and examined microscopically
at 10x, 20x, 120x and 320x magnification. Photographs were
taken of both agross and microscopic lesions,

The number of foetus (es) present .nd their location(s) in

the reproductive tract were recorded for all pregnant tracts.

Methods of analysis

The mean monthly dimensions of the ovaries, mean monthly
inecidence of corpora lutea (C.L.) and the percentage incidence
of pregnancy (%P) in caprine reproductive tracts examined were
calculated for each of the three towns, Similar calculations
were made for ovine reproductive tracts colleoted from Kano
and Kaduna.

Bach of the foregoing parameters wasg plotted against

monthly mean averages of day length, temperature and rainfall
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for each of the three towns, for each speciez, The climatie
data were obtained from meteorclogical stations in Keduna and
Samaru {Zaria).

The following statistical analyses werc made for caprine

reproductive tracts collected from Kano, Kaduna and Zaria,

A. Analysis of variance (Walpole, 197h):
(i} monthly mean length of ovary.
(ii)} monlthy mean height of ovary.
(iii) monthly mean width of ovary.
(iv) monthly mean incidence of corpora lutea.
B, Chi Sguare (Walpole, 1974):
(i) monthly percentage incidence of pregnancy,
C. The tetrachoric coefficient of correlation (rtet) between
the following (Glass and Stanley, 1970):
(i) monthly mean length of ovary and daylength.
(ii) wmonthly mean height of ovary and daylength,
(ii4) nmonthly mean width of ovary and daylength.
(iv) monthly mean incidence of corpora lutea and
daylocngth,
{v) monthly percentage incidence of pregnuncy and

daylength,
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(vi) monthly mean length of ovary and environmental
temperature.
(vii) wonthly mean height of ovary and envixormental
temperature.
(viii) monthly mean width of ovary and environmental
temperature,
(ix) monthly mean incidence of corpora lutea and
environmental temperature.
(x) monthly percentage incidence of pregnancy and
environmental temperature.
(xi} monthly mean length of ovary and rainfall over or
below 50mm per month,
(xii} monthly mean height of wvary and rainfall over
or below 50mm per month,
(xiii) monthly mean width of ovary and rainfall over or
below 50mn per month, |
(xiv) monthly mean incidence of corpora lutea and
rainfall over or below 50mm per month,
{(xv) monthly percentage incidence of pregnancy and
rainfall over or bclou 50mm per month,
Similar analyses wefe made for ovine reproductive Llracts

collected from Kance and Kaduna.
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The percentage of abnormalities encountered and the
incidence of each abnormality as a percentage of the total
number of abnormalities encountered werc also calculated,
both for caprine and for ovine reproductive tracts

examined,



RESULTS

0f a total of 134 pregnant capriﬁe reproductive tracts
examined, 89 (66,4%) had single foetuses, L4 (32.8%) had twins
end cne (0.7%) had triplets. Of 25 pregnant ovine reproductive
tracts examined, 19 (76%) contained single foetuses, five (209%)
had twins and one (L%) had triplets,

The mean monthly dimensiocns of ovaries, mean monthly
incidence of corpora lutea and monthly percentage incidence of
pregnancy in caprineg reproductive tracts collected from Kane,
Kaduna and Zaria are summariged in Tables 1-6, Similar data for
ovine reproductive tracts arc summarized in Tables 7-10, The
details are presented in Appendix II (Tables 1~3) for caprine
reproductive tracts and Appendix TII (Tables Li~6) for ovine
reproductive tracis.

Over the one year period the combined average dimvnsions
of caprine ovaries, all three towns inclusive, were length =
1.68cm (n = 915), height = 1.26em (n = 915) and width = 0.90cm
(n = 915). Irdividual annual average dimensions for ovaries
from the three towns were as follows: Kana - length = l.53cm

{n = 479), height = 1.21lcm {n = 479) and width = 0,88ca (n = 479);
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Kaduna - longth = 1,76em (n = 278), height = 1.3lem (n = 1,31)
and width = 0,9lcm (n = 278); Zaria = length = 1.65en (n = 158),
height = 1.25em (n = 158) and width = 0.90em (n = 158}.

Only 16 ovine ovaries were measured from Zaria over
the ontire year and were therefore excluded from the following
caloevlations of the combined average dimensions of ovine ovaries,
Considering Xano and Kaduna sheep together the combined annual
average ovine ovarian dimensions were length = 1,55cm {n = 178),
height = 1.15cm {n = 178) and width = 0.8lcm (n = 178). Tox
Kano sheep, annual average ovarian dimensions were = length =
1,52cm (n = 98), height = 1.15em {(n = 98) and width = 0.83cm
(n = 98), Annual averaye ovarian dimensions for Kaduna sheep
were length = 1,57em (n = 80), height = 1l.1hem (n = 80) and
width = 0,78cam {n = 80),

The relationship of the length (1) height (h) and width (w)
of ovaries, as well as the mean incidence of corpora lutea (C,L.)
and pecentage incidence of pregnancy (% P), to daylength,
temperature and rainfall are presented graphically in Pigs.
1=18 for caprine reproductive tracts and in Figs, 19=30 for
ovine reproductive tracts,

With the exception of the mean monthly width of ovary in

Zaria samples, all the mean monthly dimensions for goats in the



L3

three towna investigated showed a highly significant variation
from month to month (Table 11l). There was & peak in ovarian
dimensions in both Kano and Kaduna goats around December (Figs.
1 and 3). Similar results were obtained for Kano and Kaduna
sheep.

A gummary of the repulte of statistical analysis fox
monthly variation in ovarian dimensions, mean incidence of
corpora lutea and percentage incidence of pregnancy ils presented
in Table 11 for caprine reproductive tracis and Table 12 for
ovine reproductive tracts.

The variations in monthly mean incidence of corpora lutea
were highly significant for goats in Kano and Kaduna and also
significant for goats in Zaria, 7The differences in monthly
percentage incidence of pregmancy were highiy significant for
Kano goats but not significant for Kaduna or Zaria gosts
(Table 11). There was a peak in both mean incidence of corpora
lutea and perceniage incidence of preghancy for both Kano and
Kaduna, around December. In almost every month, in all the
three towns, foetuses at various stages of development were

recorded, indicating breeding activity throughout the year,



Ly

Yor sheep, although the variation in monthly mean incidence
of corpora lutea was not significant for Kano the differences
in monthly percentage incidence of pregnancy for the same fown
were significant, The reverse was true of Kaduna shesp., The
inconsistency may have been due to the fact that no ovine
female genital tracis were cotained from Kaduna in October and
November, However, there was the same tendsncy for a peak in
mean incidence of corpora lutea and percentage incidence of
pregnancy in both Kano and Kaduna at around December, although
from February to September the incidence of pregnancy was rather
erratic (Figs 20 and 22).

The resulis of statistical analysis for correlations
between 1, h, w, C.L., % P and the environmental factors are
gummarized in Table 11 for caprine reproductive tracts and
Table 12 for ovine reproductive tracts,

For geats in Kaduga as well as Kanc there was in every
instance a negative correlation between all the reproductive
criteria used and daylength. PFor Zarja there was either no
correlation at all or the correlation was positive.

In Kaduna sheep, with the exception of ovarian length all

the reproductive criteria were negatively correlated to daylength;
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no correlation was found between daylength and changes in ovarian
length, Daylength was again neither correlated to changes in
ovarian length nor to monthly percentage incidence of pregnancy
in Kano sheep, but there was a negative correlation between 2ll
the other reproductive criteria and daylength,

The results for Zaria were anomalous but it appears that
generally, at least for Kano and Kaduna the breeding pattern of
sheep and goats was negatively correlated to daylength,

Figs, 1, 2, 3, 4, 19, 20, 21 and 22 further support this
nonelusion,

With the single exception of a weak positive correlation
betwesn environmental temperature and monthly mean length of
ovary of Kaduna goats, in every instance there was a negative
correlation between envircnmental temperature and all
reproductive criteria for both Kano and Kaduna goats (Table 11).
Results for Zaria goats were agaln anomalous; there was no
norrelation between environmental temperaturs and reproductive
criteria except in the case of percentage incidence of pregnancy
vhere the correlation was actually positive,

In Kano sheep there was a negative correlation between

environmental temperature and all reproductive critexia except

monthly mean incidence of corpora lutea.
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Although no information is available for October for Kaduna
goats and none for both Ociober and November for Kadwia sheep,
inspection of ¥igs. 7, 8, 9, 10, 23, 25 and 26 reveals a
general tendency for the reproductive criteria in Xano and
Kaduna to increase with decreasing environmental temperature and
vicew~versa,

With the single absence of correlation between mean length
of ovary of sheep and rainfall, all the reproductive criteria
for both Kano goata and sheep were positively correlated to
rainfall, Results for Kaduna sheep and goats were rather
inconsistent, but nonetheless the majority of the reproductive
criteria were positively correlated to rainfall {Table 11 and 12).
Results for Zaria were even more erratic. The reproductive
criteria either bore no correlation to or were negatively
correlated to rainfall,

The types and incidence of lesions of the female
reproductive tract encountered in this study are summarized in
Table 13 for caprine reprocductive tracts and in Table 14 for
ovine reproductive tracts.

Photographic illustrations of gross specimen and histo-

pathologlcal sections are presented in Figs, 31-47. Of L74L
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caprine reproductive tracts examined L6 (9,7%) had lesiong or
malformations as had 9 (9,09%) of 99 ovine tracts, 134 and 25
of the caprine and ovine reproductive tracts respectively were
pregnant,

Four cases of fusion of the choricallantoic foetal
membranes were obgerved in goats, but none in sheep. In every
instance the pregnancy was early, the embryos togehter with the
amniotic vesicle meaguring from 1.5 to 2,5cm, One was a triplet
pregnancy, the other three, twins. The choriocallantoic membranes
wvere continuous and could not be separated from each other without
tearing the membranes.

& segmental defect of the left oviduct.in conjunction with a
hydrosalpinx was observed in one sheep (KN/22377/8L; Fig. 31).
The aplastic portion measured about O.5cm iong, Wide sheets of
fibroue tissue covered the dorsum of the uterine walls with
several enmeshed caseated abscesses one to two centimetres in
diameter, The oviduct on both sides of the aplastic portion
were enlarged and contained clear serous fluid, Histologically,
the salpingeal lumen was very much enlarged and there wap a |
distincet lymphocytic infiltration of the serosa of the uterus.

A single localized area of caseous necrogis was observed in the
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sercpa., 4 slight degree of ppithelizl deésguamation had
occurred but it was not certain whether this was a preparation
artifact.

A vascular hamartoma waz encountered in one ovine tract in
this study (KN/22377/S3). It bilaterally invelved the bhases of
both ovaries and the utero-ovarian blcod vessels as well as the
entire uterus, but not the cervix or vagina (¥ig. 32). The
utero-ovarian vessels appeared as large irregular vascular
granulomas which on segtioning revealed numerous, cavernous
spaces containing thick dark fluid, The uterine walls were
indurated and contained numexrous thick-~walled blood vessels
gvident on sectioning (Fig. 33). The body of the uterus
contained a small amount of purulo-sanguineous fluid., There
ware a few fibrin tags on both ovaries which were essentially
gtatice The broad ligaments of the uterus were thickened and
oedematous, Histologically, there were numerous thick-walled,
musewlar blood vessels ~ therefore arteries - with vasa vasora,
and a proliferation of smaller veseels, throughout the stratum
gpongiosum of the endometrium and the myometrium (Fig. 3k;

Fig. 35). The majority of these vessels were thrombosed and

the vessel walls and perivasoular areas infilirated mostly by
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mononuclear cells and a few polymorphs., The bases of both
ovaries and all sections of the uterus were involved.

In 474 caprine reproductive tracts 22 cases of parovarian
cyst were encountered. <Two were bilateral and one multiple but
unilateral, No parovarian cysts were seen in the 99 ovine tracts.

One luteinized follicular cyst and onecystic corpus luteum
were observed, The former measured l.8cm in length, had the
rounded outline of a follicle but felt unusually thick-walled
(Fig. 37). Histologically a crescent-shaped section of luteal
tissue lined about two-thirds of the follicular antrum and the
remaining portion consisted of granulosa cells, The cystic
corpus luteum had an ovulation papilla but was unusually
fluctuant, On sectioning a large central cavity with a small
amount of serous fluid was evident.

Ovariobursal adhesions were seen in both sheep and goats.

In one goat it was bilateral and in another there was a secondary
hydrosal pinx,

One caprine reproductive tract was encountered in which
several macroscopic cysts, 2-3mm in diameter, were present at
both utero=tubal junctions. These cysts contained clear colour—

less serous fluid, Histologically, there were several large
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cyats in the eﬁdometrial stroma lined with cuboidal epithelium
as well as numeroug intra-epithelial cysts (Figs. 39 and 4L0O),
Uterine vedema wag evident both grossly and histologically,

One case each of foetal mummification and early embryonic
death and two cases of foetal maceration were recorded, all in
goata,

In this study one pyometra was encountered in a @oat
(KD/10577/G1; Figs. 41 & L2). The uterus was very pale, tense
and firm, the left horn slightly larger than the right. On
incision it was found to be filled with thick creamy pus, The
caruncles were unusually prominent,

Two cases each of metritis and endometritis were encountered
in goats, Grosgs evidence of inflammation was never spectagular,
In every instance it consisted of a few petechial and/or
ecchymmotic haemorrhages in the muccsa and/or the serosa, In
one tract the uterine mucosa additionally had a whitish granular
appearance, Histologically they were characterized by varying
degrees of hyperaemia haemorrhages, ocedemz and leukocytic
infiltration of the uterus mostly mononuclear with fewer
polymorphs (Fig. h3).

One ovine tract had two parametrial abscesses lateral to

the cexrvix and vagina. The cause was not immediately evident
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and both grossly and histologically the reproductive tract was
normal. A peculiar breoad ligament consisting on the right sida
of only ligamentous strands from the base of the right ovary
to the right oviduct and uterine bifurcation was also observed
in one goat, pLo&”dﬁLEf?ﬁ}/
P e
One covine uterus had numerous irregular copperys-yellow
gpots about one millimetre in diameter all over the serxosal
surface, Other than a rather pronounced infiltration of the
cervix and vagina by polymorphs no histological abnormalities
were seen,
In both ovine and caprine were seen geveral flaccid uteri
of varied size¢ and with one hern often larger than the other.
The cervix was usually open and on incision the uterus contained
chocolate coloured to reddish, thick sticky material (KN/L1SL77/Cl;
Figs. Y44 and L5), Histological sections from such uteri were
wsually fragmented and/or stained poorly with H & BE. In no
instance was an F3 { > O.Liem) present in either ovary, One or
two regressing C.l. were usually present.
What appeared to be foetal remnants were seen in one
caprine uterus and cervix (KD/10577/G2; PFig, 46). Four small

calcarecus structures, one resembling a scapula and ancther
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resembling a tibia were found in the left uterine horn, A
fifth similar cbject resembling a piece of calvarium was found
in the cervical lumen. There was no filuid in the lumen and the
mucosa was clean, There were two regressing C.L. in the right
ovary and two C,H. in the leflt,

Another caprine tract had a firm cicatrix extending from
the dorsum of the right uterine horn through the intercornual
geptum to the ventrum of the uterus (KN/216?7/G2; Fig, h?)-
Lodged in the cicatrix and wvisible in the uterine lumen but not
outzside it were two short white hairs, Histologically the site
of the lesion consisted of fibrous connective tissue with a few

giant cells of the Langhans type,
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Table 1: Mean

monthly dimensions (em) of caprine ovaries collected from Kano

1976 1977
July Aug. Sept, Oct, Nov, Dec, Jan. Feb, Mar. Apr. May June
*n 47 L5 L3 53 L5 33 Lo 24 31 32 3L 52
Ko
m T 1.61 1,62 1,59 1.63 1.69 1.78 1,75 1.71 1.55 1.48 1.54 1.66
]
2 8D 0.25 0,30 0,21 0,24 0.25 0,22 0,20 0.26 0,23 0.26 0,18 0.21
n L7 L5 L3 53 LS 33 Lo 2l 3 32 34 52
42
m X 1,13 1.20 1.24 1.22 1,31 1.34 1,33 1.32 1,05 1.02 1.10 1.25
=
SeDe 0424 0423 0.25 0,20 0.27 0.2 0,20 0.20 0,18 0,24 0,18 0.22
n L7 LS 43 53 L3 33 Lo 24 3 32 34 52
=
m Xc 0.81 0,92 0.83 0.88 0,95 0.99 1.00 0,95 0.78 0.73 0.83 0,87
=
S.D. 0,21 0,17 0.17 0.20 0.20 0.23 0.13 0.1} 0,11 0.13 0.18 0.16
¥n = Sum of left and right ovaries
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Table 3: Mean

monthly dimensions ¢m) of caprine ovarics collected from Kaduna

1976 1977
July Aug. Sept. Oct., Nov. Decs Jan. Feb, Mar., Apr., May June
m 36 31 Lo Not 20 30 20 11 26 16 20 286
Mw Sampled
g e 1,66 1,72 1,76 - 1.67 2,00 1,71 1,74 1.90 1,67 1.79 1.77
- |
S.D. 0,26 0,26 0,27 = 0.20 0.16 0.18 0.27 0.36 0.L1 0,16 0,18
*m 36 31 Lo Net 20 30 20 11 26 16 20 28
i mgwuHmnH
® T 117 1.27 128 - 1.30 1.45  1.36 1,37 1.36 1.19 1.33 1.30
@
" §.De 0,20 0,21 0.25 = 0426 0,16 0422 0,31 0.30 0.26 0.27 0.28
*n 36 31 Lo Not 20 30 2 11 26 16 20 28
a Sampled
X 0,76 0.92 0.80 - 0,87 1.10 0,97 0.94 0,97 0.86 0.93 0,90
e
*  5.D. 0,16 0,20 0.15 = 0.22 0,16 0,21 0,22 0.23 0.19 0,14 0.18
*n = OSum of left and right ovaries
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Table L: Mean monthly incidence of copora lutea (C.L.) and percentage incidence

of pregnancy (%P) in caprine reproductive tracts collected from Kaduna.

1976 1977

July Aug. ©Sept. Oct. Nov, Dec, Jan. Feb, Mar, Apr. May June

Mean incidence

tdu 36 31 Lo et 20 30 20 11 26 16 20 28
Sampled
X. 0.33 0.35 0.28 - 0.40 0,80 0,65 0,27 0,54 0,19 0.30 0.32

m-b- Olrm O.mu. O-mu. _— Olmv@ O..NH. c'mw o.r.ﬂ O.-NH OU—.«O Olmm O-rm

% incidence

of pregnuncy] of C,L,

**n, 18 15 20 Not 10 15 10 6 13 8 10 14
Sampled

w39 33 25 - 20 60 50 17 3% 13 0 L3

Sum of left and right ovaries

i

4

Number of reproductive tracts



51

Table 5: Mean monthly dimensions (cm)

of caprine ovaries collected from Zaria

1976 1977
July iuge Sept. Oct. Nov, Dec, Jan, Feb, HMar, Apr. May June
*n 12 11 25 12 13 14 18 11 7 13 10 12
Mw X 1.64 1,94 1.63 1.74 1.40 1,58 1.61 1.63 1.76 1.62 1.63 1.65
Q
S 8.0, 0.34 0430 0.25 0,15 0,28 0.29 0.23 0,22 0.1 0.29 0.19 0.27
n 12 11 25 12 13 14 18 11 7 13 10 12
3
mw : 5 1.20 1442 1,23 1,30 1,12 1,14 1.23 1.26 1,40 1.15 1.40 1,09
']
T S.D. 0435 0,31 0,22 0,19 0,22 0,27 0619 0,21 0.39 0.99 0,30 0,20
n 12 11 25 12 13 1 18 11 7 13 10 12
-
3 X 0.83 0.99 0.89 0.9 0.76 0.85 0,89 0.95 0.97 0.88 0.90 0.91
=
S.D. 0,15 0422 0,19 0,36 0,13 0.19 0.17 0.16 0.25 0.17 0.22 0.21
*n = Sum of left and right ovaries
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Table 6: lMean monthly incidence of corpora lutea (C.L.) znd percentage incidence
of pregnancy nxﬁv in caprine reproductive tracts collected from Zaria

1976 1977

July Aug. Sept. Oct. Nov, Dec. Jan., Feb, Mar, Apr, May June
§ wn, 12 1 25 12 13 1 18 1 7 13 10 12
]
o
.m Rc 0,25 045 0.32 0.42 0,15 0,36 0.56 0455 0471 0.31 0,10 0.5¢
Sl
3 AVI m-_U- D.r.m o.mm Otmm OlmH Otwm Obmo OIQN cu._.m On Wm Oomw O.WN Olm.N
8
= o
@& *m, 6 7 13 T8 1 s €6 5 1 5 6
25
sBw 33 57 38 57 25 W 2 6 20 L3 2 17
g A
s
Gy
RO

*n. = Sum of

ﬁtsm = Number

left and right ovaries

of reproductive tracts.
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Table 7: Mean monthly dimensions (em) of ovine ovaries collezcted from Kano

1976 1977
July Aug, ©Sept. Oct, HNov, Dec, Jan, Feb, Mar. Apr., May June
*n 6 1y 5 L 10 6 10 3 8 14 12 6
=
mw X 1,10 1149 1.52 1.38 1.83 1.83 1,56 1,57 1.59 1.61 1.32 1..8
(o]
2 8.D. 0,13 0,27 0u43  Ouhl 0.34 0433 0,18 0.29 0.22 0.24 0.21 0.08
n 6 14 5 L 10 6 10 3 8 1, 12 6
+
mw X 0,90 1,16 1,08 1.10 1,27 1.27 1,18 1,30 1.20 1,19 0.91 1.17
Q
= 5.0, 0,09 0,19 0.28 0.28 0,29 0.14 0,10 0,36 0.35 0,24 0.12 0,18
L 6 1L 5 L 10 6 10 3 8 1, 12 ¢
Rl
=
S.D. 0,13 0,21 0,30 0.21 0.29 0,17 0,12 0,32 0,12 0.16 0,09 0,15
*n = Sum of left and right ovaries,
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Table 8: Mean monthly incidence of corpora lutea (C.L.) and percentage incidence
of pregnancy (%P) in ovine reproductive tracts collected from Kano

1976 1977

July Aug. Sept.e Oct. Nov. Dec.s Jan. Feb, Mar, Apr. May June
m m, 6 1 5 L, 10 6 10 3 8 1 12 13
(1]
m. X 0.00 0.36 0.20 0.26 0.50 0,83 0,60 0,67 0,13 0,21 0.08 0.17
&
Mc S.D. 0,00 0.50 0.45 0.5¢ 0.53 0.75 0.84 1,15 9.35 0.43 0.29 0.4l
8%
mw.
mmiau 3 ' 3 2 5 3 5 2 5 7 6 4
am.m.a% 0 43 0 50 40 100 60 0 0 14 0 25
e
29

Sum of left and right ovaries.

Number of reproductive tracts,
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Table 9: Mean monthly dimensions (em) of ovine ovaries collected from Kaduna
1976 1977
July Auge. Sept. Oct., NHov, Dec. Jan, Febs Mar, Apr, May June
n 8 10 8 Not Ho 10 11 L 6 10 5 8
Sampled Ovine
= - Tracts
w X 1.5 154 141 - - 1.3 1.5 1.83 1.52 1.4 1.48 1.55
Lt}
= 5,D, 0.25 01 0.2, ~ - 0.5  0.29 0,19 0.28 0.L45 0,04 G.14
No
n 8 10 8 liot Ovine 10 11 N é 106 [ 8
42 _ Sampled Tracts
mb ¥ 1.5 1.23 1.03 ~ - 1.24 1,22 1.20 1,03 1,01 0,96 1,2
4
= 8.D. 0.15 0,35 0,24 -~ - 0.16 0,24 0,00 0,23 0,27 0,15 0,22
n 8 10 8 - - 10 11 L 6 10 5 8
A -
2 Xt 075 0,84 0,61 -~ - 1,03 0©.80 0,90 0,80 0,67 0.56 0,80
oA
=
m-u. OCHW O.N& OOHO - - OCHW Ol“—vw OI_O@ O.Uum Olmm Oiom O.Hu
it = Sum of left and right ovaries
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Table 10¢ Mean incidence of corpora lutea {C.L.) and percentage incidence of
pregnancy (5) in ovine tracts collected from Kaduna.

1976 1377

July 4ug. Sept. OCct. ilov, Jees Jan, Feb, ¥Har, 4pr, May June

Mean Inocidence

*ny 8 10 8 Not ¥o 10 11 L & 10 5 8
. Sampled Ovine
=] B Tracts
D Xt QB0 0,0 0,88 - - 0,70 0.6, 0,00 0,17 0.10 0.00 1.00
2

S.D. 0,53 0,52 0,83 - - 0.82 0,92 0,00 C,41 0.32 0.00 0,76
o B *¥n, h 5 L Not Mo 5 5 2 3 5 3 b
g5 Sampled Ovine
mm Tracts
mm % 0 20 0 - - 60 LO 0 0 20 0 0
=3

Sum of left and right ovaries,

5
H

Humber of reproductive tracts,
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Table 1l: Summary of results of statisticzl anelysez - Caprine

Level of significance or correlation
Analysis Subjeet Kano Kaduna Zaria
Varjance Monthly mean length Highly significant highly significant Highly significant
of ovary, f% 01 = b.76 at DF(11, L67) fe g1 = b.76 at Dr{10, 267) £0.01 = 2,77 at DF(11, 146)
Variance Monthly mean height Highly significant Hig&ly significent Highly significant
of ovary. f5 01 = 8+2h at DF(21, LET) £, ¢y = 297 at F(10, 267) f0.01 = 2,34 at DP(21, 146)
Variance Monthly mesn width Hig%ly significant ﬁig%ly significant Hot significant
of ovary. fo o1 = 9.61 at DR(1l, L6S) f5.01 = 7+53 2t DF(10, 267) £0,05 = 1,04 at DF(11, 1L46)
Variance Monthly mean Hig%ly significant . Bigﬁly significant gignificant )
incidence of fy o1 = 5e3k at DR(11, L465) fo,01 = 2.55 at DF(10, 267) £0,05 = 1,88 at DP(11, 146)
corpera iutea.
Chi-Square Monthly incidence Higgly gignificant Notzsignificant NotZSignificant
of presgnancy. | X5.01 = 39.44 at DR(i1) Xo.os = 15,82 at pr{10) xo.os _ 0.4 at DF(11)
Correlation HMonthly mean length  ~ve correlation; moderately -ve correlation +ve correlation
| :i o;iigength strong Tiot = ~0,73 Tyot =-0,50 Tiog = +0,56
Correlation Monthly mean height  =ve correlaticn -ve correlation; moderately No correlation
:z ogzgength rtet = 0,50 sirong rtet = ~0.68 rtet = 0,00
Correlation Monthly mean width ~ve correlation; weak -ve correlation +ve correlation
of ovary Ty = ~0.27 T B -0, 41 Tiog = +0.56

vs, Dayliength,



Table 11: Continued
Level of significance or correlation

Analysis Subject Kano Kadung Zaria

Correlation Monthly mean ~va correlaticny moderately -ve correlation No correlation
incidence of strong r = ~0,73 T = -0,50 r = 0,00
corpora lutea. tet tet tet
va, Daylength, t : :

Correlation  Monthly percentage =ve correlation ~ve correlation No. correlation
incidence of Ty = ~0.56 Tiet = =0,11 Lot = 0,00
pregnancy
v3, Daylength.

Correlation rionthly mean length  =ve correlation +ve corrslation; weak Ho correlation
of ovary vs. Tyt = ~0.50 Tiot = +0,11 Tiot = .00
environmental .
temperature,

Correlation HMonthly mean height -~ve correlation =ve correlation; weak No correlation
of cvary vs, r = «0,50 r = -0,16 T = 0,00
environmental tet tet tet
temperature,

Correlation Monthly mean width ~ve correlaticn; mederately -ve correlation ko correlation

of ovary vs.
environmental
temperature,

high Tiot =

-0.73

x = 0,00

tet



Table 1}: Continued

Level of significance or correlation

Analysis Subject Kano Kaduna Zaria

Correlation Bonthly mean ~vg correlation; weak ~ve correlation; very strong Ho correlation
incidence of T = 0,27 T ==1,00 - .. T = 0,00
coxrpora lutea vs. - tet tet et
environmental
temperature,

Correlation Monthly percentage ~ye correlation -ve correlation; weak +ve correlation
incidence of Tt T ~0,56 Tyot = -0.11 Ty = +0.50
pregnancy vs,
envircnmental
temperature.

Correlation lonthly mean length  +ve correlation =ve correlation; weak ~ve correlation
of ovary r = +0.50 T = -0.11 r = =0.,56
vg, Hainfall., §Et tet tet

Correlation konthly mean height  +ve correlation; moderately +¥e correlation; weak -ve correlation
of ovary Piot = +0.73 Tiot = +0.16 Ty = -0, 56
ve, dainfall.

Correlation Monthly mean width +Vve correlation; weak -va correlation; weak -ve correlation
of ovary r = +0.27 T = ~0,16 r = 0,56
vs. Rainfall. tet tet tet

Correlation IMonthly mean +ve eorrelation; moderately +ve correlation. No correlation
incidence of Tiog = +0.73 Tipt = +0.50 Tyt © G.00
¢orpora iutea
ve. Hainfall

Correlation Monthly percentage +ve correlation +ve correlation; weak Ko correlation

incidence of
pregnancy
vs, sainfall,

rtet = +0.56

r - 0'00

tet
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Table 12:

summary of results of statistical analyses - Ovine

Level of significance or correlation

Analysis Subject Kano Kaduna Zaria

Variance Monthly mean length Highly significant Highly significant O ANALYSIS
of ovary. £o o1 = .55 at DF(11, 86) fc.o1 = 2.76 at DF(9, 70)

Variance Monthly mean height Highly significant Hotsignificant " "
of OVAary. fU o1 = 2.66 at DF(].]., 86) fo 05 = 1.63 at DF(9, ?0)

Variance Monthly mean width  Hignly significant dighly significant " "
of ovary. fo.01 = 3+10 at DF(11, 86) f¢,01 = 5.11 at DF(9, 70)

Variance Monthly mean hot significant Significant " "
inecidence of fo,¢5 = 1,6l at DP(11, 86 fo,05 = 2.17 at DF(9, 70)
corpora lutea,

Chi-bguare Monthly percentage Sigaificant Notzsignificant " "
incidence of X = 20,38 at DP(11) X = 12,29 at DF(9)

o 0.05 0.05

pregrancy.,

Correlation Monthly mean length No correlation No correlation " T
of ovary Beop © 0,00 Tiot = 0,00
vs. Daylength > 8

Correlation rionthly mean height -ve correlation -ve correlation " "
of ov r, . = =0.,50 r, ., ==0,56
VS, Uzigength. veu L

Correlation flonthly mean width -ve correlation -ve correlation; weak n "
c¢f ovary T = ~0,50 T = =0,27
vs. Daylength, , VG W

Correlation Honthly mean -ve correlation; weak ~ve correlation; weak " "
incidence of Tiot = =0.27 Tiet = =0.27

corpora lutea
ve. vaylength,
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Table 12: Continued
Level of significance or correlation
Analysis Bubject Kano Kaduna Zaria
Correlation Monthly mean length No correlation +ve correlation ' - S NO ANALYSIES
of ovary r = 0,00 r = 40,31 '
vs. Rainfall, et tet
Correlation Monthly mean hoeight  +ve correlation +ve correlstion - ’ B "
: of ovary . r = 40,50 r = +0.37 '
vs. {ainfall, tet tet
Correlation HMonthly mean width +ve coxxelation Lo correlation - " n
of ovary r, . = +0,50 r = ..0.0
vs. Rainfall. vet et |
Correlation Honthly mean +ve correlation; weak +ve correlation ' . = b
- incidence of rtet = +0.27 rtet = +0,37
corpora lutea -
: vg, Hainfall, .
Correlation lPonthly percentage +ve correlation} weak ~Ve correlation . "
inecidence of Tiot = +0,27 Tyt = ~0.37

pregnancy
vg, fAainfall.




Table 12: Continued

Level of significance or correlation

Analysis Subjeect Kano Kaduna ' - Zaria
Correlation ilonthly percentage ko eorrelation -ve correlations moderately high NO aANALYSIS
incidence of r = (.00 r = ~0,80
) tet tet
Presgnancy
vs. Daylength.
Correlation HMonthly mean length o correlaiion -v& correlation bl
of ovary Tiot = £.00 Tiet = 0.61
vs, environmental
temperature.
Correlation Monthly mean height  -ve corxelaiion =ve correlation "
of ovary r = =0.50 r, , =-0.56
vs., environmental et tot
temperaturs.
Correlation ionthly mean width -ve correlation =ve correlations weak "
of ovary Tyog «0.50 Tiog = 0,27
vg. environmental ,
temperature,
Correlation Honthly mean -vg correlation;y weak +ve correlation "
incidence of Tyot = -0.27 Tiog = +0.41
corpora lutea
vs, onvirenmental
temperature,
Correlation Monthly percentage ~ve correlation; weak -ve correluilon "

incidence of
pregnancy

vs, environmental
temperature,

r = -002?

tet

Tiot = -, 27
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Table 13: Lesions in 474 female caprine reproductive tracts

Type of lesion Number 9g;§ions % incidence
Cystic corpus luteum 1l 2417 0.21
Cystic endometrium 1l 2.17 0.21
Barly embryonic death 1 2.17 C.21
Endometritis 2 4,35 Q.42
Fonestrated broad ligament 1 2. 17 0.21
Foetal maceration 2 435 0,42
Foetal mummification 1 2.17 .21
Fused chorioallantois I 8.70 0.8,
Tuteinized follicular cyst 1 2.17 _ Q.21
Metritis 2 4 35 o.h2
Ovario-bursal adhesions 3 6.52 0.63
Parovarian cyst 22 47.83 L.6lL
Perimetrial adhesions 2 L.35 0.2
Pyometra 1l 2.17 0,21
Retained foetal remnants 1 2,17 0,21
Trans—uterine cicatrix l 2.17 0,21

Total L6 99,38 97
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Table 1l4: lesions in 99 female ovine reproductive tracts.

% of :

Type of lesion Mumber  lesions % incidence
Hydrosalpinx 2 22,22 2,02
Ovario=bursal adhesions 3 33.33 3.03
Parametrial abscess 1l 11.11 1.0
Begmental aplagia 1 11,11 1,01
Serosal spote i 11.11 1,01
Vascular hamartoma 1 1Y.11 101

Total 9 99.99 9.09




g

‘Fig. 1i Relationship of mean length, height &nd

width of ovaries of Kano goats to daylength,
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Fig. 2: Relatiouship of mean incidence of corpora
lutea (C.L.) and percentage incidence of

pregnancy (AP) in Kano goats to daylenth,
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Fig. 3: Relationship of mean length, height and width

of ovaries of Kaduna goats to daylength,
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Fig. L4: Relationship of mean incidence of copora lutea
(C.L.) and percentage incidence of pregnancy

(9%P) in Kaduna goats to daylength.
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Fig. 5: Helationship of mean length, height and

width of ovaries of Zaria goats to daylength,
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Fig, 61 Relationship of mean incidence of ¢orpora,
lutea (C.L.) and percentage incidence of

pregnancy (%P) to daylength,
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Fig. 81

Relationship of mean incidence of ccrpora
lutea (C,L.) and percentage incidence of
pregnancy () in Kano goats to environ=

mental temperature,
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Fig. 9: Relationship of mean length, height and
width of ovaries of Kaduna goats to

environmental temperature.
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Fig. 10: Relationship of mean incidence of corpora
lutea (C.L.) and percentage incidence of
pregnancy (%P) in Kaduna goats to

environmental temperature,
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Fig. 11: HRelationship of mean length, height and
width of ovaries of waria goals to

environmental temperature,
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Fig,12: Relationship of mean incidence of corpora
lutea (C.L.) and percentage incidence of

pregnancy (%P) in Zaria goats to environ-

mental temperature.
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Fig,12; Relationship of mean incidence of corpora
lutea (C.L.) and percentage incidence of
pregnancy (%P) in Zaria goats to environ=

mental temperature.
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Fig. 13: Relationship of mean length, height and

with of ovaries of Kano goats to rainfall,
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Figs 1l4: Relationship of mean incidence of corpora
lutea (C.L.) and percentage incidence of

pregnanoy (%P} in Kano goats to rainfall,
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Fig. 15: Relationship of mean length, height and
width of ovaries of Kaduna goats to

ra.i.ufall.
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Fig. 16: Relationship of mean incidence of corpora
lutea (C.L.) and percentage incidence of

pregnuncy (%P) in Kaduna goats to rainfall,
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Fig. 17: Relaticnship of mean length, height and

width of ovaries of Zaria goats to rainfall,
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Fig., 18: Relationship of mean incidence of corpora
lutea (C.L.) and percentage incidence of

pregnancy in Zaria goats to rainfall,
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Fig. 19: Relationship of mean length, height :nd

width of ovaries of Kano sheep to daylength,
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Fig., 20: HRelationship of mean incidence of corpora

lutea (C.L.) and percentage incidence of

nremmaneoy (GPY in Voea o
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Fige 21: Relationship of meun length, height and

width of ovaries of Kaduna sheep to

daylength,
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Fig, 22: Helalionship of mean incidence of corpora
lutea (U,L.) and percentage incidence of

pregnaney (%P) in Kaduna sheep to daylength,
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Fig., 23: Relationghip of mean length, height and
width of ovaries of Kano sheep to

enviromnental temperature,
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Fig., 24: Helationship of mean incidence of corpora
lutea (C.L.) and percentage incidence of
pregnancy (%P) in Kano sheep to

environmental temperature.
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Fig. 25: Relationship of mean length, height and
width of ovaries of Kaduna sheep to

environmental temperature.
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Fig. 26: Relationship of mean incidence of corpora
lutea (C.L.) and percentage incidence of
pregnancy (%P) in Kaduna sheep to

environmental temperature,
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Fig. 27: Relationship of mean length, height and

width of ovaries of Kano sheep to rainfall,
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Fig. 28: Relationship of mean incidence of corpora
lutea (C.L.) and percentage incidence of

pregnancy (%P) to rainfall.
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Fig. 29: Relationship of mean length, height and

width of ovaries of Kaduna sheep tc rainfall,
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Fige. 30: Relationship of mean incidence of corpora
lutea (C,L.) and percentage incidence of

pregnancy (YP) in Kaduna sheep to rainfall,
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Fig, 31: Ovine reproductive traet showing segmental
aplasia and hydrosalpinx (topmost black
arrow) and caseated abscesses (lower black

ArTows),

Fige. 32: Ovine reproductive tract showing bilateral
vascular hamartoma (a) and ovaries (black

arrows).
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Pigs 33: Vascular hamartoms in an ovine uterus
incised to show large vascular channels

with partially clotted blood (lower left

sorner),

. - 1’
R O O O

Fig, 34: Blood.vessel in an ovine uterus with vascular

hamartoma showing blood ¢lot and surrounding

S a
cedema (320x). H & E. 2






Fig, 35:

Fig. 36:

& hamartomatous ovine reproductive tract
ghowing a thick-walled blood vessel (a)

with vasa vasora (b). (120x) H & E,

Caprine reproductive tract showing

parovarian cyst (white arrow).






Pig. 39 Caprine uterc=-tubal junction showing intra=

epithelial cysts. (20x). H & E.

T F

Fig. 40t Caprine utero—-tubal junction showing
intraepithelial cysts (a), dilated
uterine glands (b) and oedema (c). (120x)

H&E,






Fig. Ll: Caprine reproductive tract showing pyometra.

Pig. 42: Caprine reproductive tract with pyometra,

jncised to show purulent uterine contents

(point of scissors)e






Pig. L3: Caprine reproductive tract showing

endometritis., (x 10). H & E.

Fig. 4j: Postparturient caprine reproductive
tract showing assymmetrical repreductive
norns {white arrow) and open cervix

(probe inserted; bottom).
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Fig., L45: Postparturient caprine reproductive tract
incised to show sticky choasiate-coloured

uterine contentes (white arrow).

Fig. 46: Caprine reproductive tract showing retained

foetal remnant (arrows; top left corner).
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Fig. 47: Caprine reproductive tract showing a trans-

uterine cicatrix on the ventrum (black arrow).
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DISCUBSION

Repreductive performance

The design of this study was such that whai were determined
were the unborn litter sizes and this should be expected to be
slightly higher than actual lambing/kidding rates, the difference
being accounted for by possible pre-natel losses and should be
interpreted as such.

The 32.8% twinning rate for indigenous goats {mean litter
gize = 1.34) was within the range commonly reported

(Devendra and Burns, 1970). 1% however, does not measure up 1o
such prolific breeds as the Kambing Katjang goats of West
Malaysia (6&% twing), the Anglo-flubian of MHauritius (9€.6%
multiple births), the Saanen of Israel (5.9 twins), the farbari
(69% twins) or the Black Bengal goats (78j% multiple births), of
India or the Ma T'ou of Central China (Vevendra and Surns, 1970).
The results obtained were lower than the LO.94% twinning rate
(mean litter size = 1,47) reported by Haumesser (1975).
Presumably he was reporting on pure-bred Red Sokoto geats whereas

this study neceesarily pools more than one breed. Environmental
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management and/or genetic differences may alsc have contributed
1¢ the different performance.

The 20% twinning rate (mean litter size = 1.28) observed
for indigenous shecep was comparable to observations on most
British sheep breeds but does not measure up to such prolific
breeds as the East Friesian, Wensleydale, Finnish Landrace,
Romanov or the Wrizosowka - in which litter sizes average 2,96,
1,82, 2.0 to 4.0, 1,95 t0 2,31 and 1.85 rospectively (Spedding,
1970).

It may be advisable therefore to select for multiple births
within indigenous breeds of sheep and goats and c¢crossbreed them
to more prolific exotic breeds to increasc the incidence of
multiple birthse. USeleection of any such breeds should of course
take into proper account other degirable or undesirable traits.

The lambing percentage (100%) repoxrted by Lrinckman (1975)
for indigenous Uda and Y'ankasa croggbred to the imported
suffolk, at Shika, appears not o have ylelded a higher lambing
percentage than is predicted here for indigenous sheep,

However, he may not have been selecting for increase in multiple
birtha, thermore, hig figures were of actual lambings which,
as was stateu earlier, should be expected to be lower than the

unborn litter sizes reported here,
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Variations in reproductive activity

As criteria of reproductive activity, changes in ovarian
dimengicns, incidence of corpora lutea and incidence of
pregnancy were used in thig study. In view of the present
uncertainty as to the gignificance of ovarian follicular size
at various stages of the reproduective process, this parameter
was not used as reliable cxiterion of reproductive activity,

It would appear from the results that sheep and goals in at
least Kano and Kaduna breed throughout the yesaxs but they varied
in reproductive activity over the year, showing an increase from
about Oectober, peaking arcund Mecember and tailing off after
FPebruary. |

The results for Zaria were inconclusive; but then, for
Zaria the findings of this study were generally not in agreement
with the findings in Kano and Kaduna, This may have been due to
one or more factors including ithe small number of genital iracts
obtained from Zaria for examination (Zaria - 86 goats and 8
sheep, compared to Keduna - 139 goats and 40 sheep and Kano -
2,9 goats and 52 sheep). Hence no statistical analysis ft;

Zaria sheep wasg attempted. Also sheep and geats in Zaria
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may have been subjected to some different unknown management
procedure(s),

It was not determined in this study whether the pesk in
mean incidence of corpora lutea was largely due to an increase
in the number of ewes/does ovulating or due to an increase in
ovulation rate. The foetuses in pregnant uteri were noit aged
so it is also not possible to conclude from this study when
the greatest number of conceptions actually occurred. Irom
examination of the data and graphs (especially Figs., 1, 2 and
L)y it would seem however, that most conceptions occurred
around October/November and that most parturitions should
therefore be expected in March/April.

The finding that sheep and goats in the area studied breed
throught the year is in agreement with the reports of Devendra
and Burns (1970), Roberts (1971) and Haumesser (1975). The
latter also noted a maximum occurrence of births in Red .okoto
goats in Niger from February to April. This period corresponds
almost exactly to the March/April peak kidding period predicted
in this study. The climate, enviromment  and management of
Red Sokoto goats in Niger may be different from those of
indigenous goats in the area here studied, If these differences

exiast then perhaps they were not sufficiently great te produce a



difference in breeding pattern. 4altermatively, the correspondence
of peal kidding period may be evidence of an inherent "breed"
characteristic,

One very significant inference is that indigenous sheep and
goats in this area can be bred at any time of the year., ZThis
removes one obstacle to increased productivity encountered in
breeds with short breeding scasons {(Hunter, 1968). No anocestrus
season ig to be expected here; therefore, provided the service
pericd can be shortened and no other factors found limiting, it
should be possible to obtain two lambings/kiddings per year from
indigenous sheep and goats, Whether the observed natural peak
in reproductive activity (October/November) indicates an optimum
breeding period and whether breeding at other times of the year
will yield poor results will have to be determined., Various
managenent considerations such as availability of food, adverse
envircnmental conditions, disease problems, etc., will have to
be taken into acceount alzo, but the capacity to conceive does

not as of now appear to be a limiting factor,

Relationship of reproductive activity to daylength
The regults for Zaria were anomalous., For Kano and Kaduna

with decreasing daylength the reproductive criteria in both
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gheep and goats inereased. <The opposite was the case with
inereaging daylength. ‘nig observation is consistent witli those
of Bissonnette, (1936, 1941); Yeates, (1956);Means§§£5£L. {1959,
1960); Godley et al. (1965) ¢ No causative

relationship is however, herc proveni that will have to await
further studies, If as Uevendra and “urns (1970) indicate,
geasonal or aseasonal breeding is a breed characteristic
rather than the effect of climute or latitude, then little
benefit in terms of productivity is to be expected from any
manipulations of the daylength. In any case is it likely to be
an expensive venture. On the other hand if a causal relation-
ship is found to exiat between daylength and reproductive
activity in indiaencus sheep and goats it is conceivabl: ihat
the increase in reproductive activity found here for the no
more than 1,2 to 1.3 hours annual variation in daylength could
he compounded to advantage by manipulating daylength, if the
gains in number of females coming on heat prove to be similar
to those obtained by lMean et al. (1959} - 69.2% (27/39)
experimental compared to 0% (0/28) control ewes ~ or Godley

et al. (1965) = 93.3. experimental compared to 58, 3% control

ewaes ~ it might well be worth congidering,.
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In view of the highly significant monthly variation in
ovarian length in both XKano and Xaduna sheep (see Table 12) i4
is rather difficult to explain the absence of any correlation
between that criterion and daylength, If there had been no
significant monthly variation in ovarian length in the two
towna it might have been postulated that most functional bodies
did not occur at the ovarian poles and therefore whatever
correlation could be drawn between daylength and the other
reproductive criteriaz would not hold for changes in ovarian

length.

Helationghip of reproductive activity to environmental temperature

It is concluded from a considerstion of the results that at
least for Kaduna uand Karo the breeding pattern in sheep and
goate was generally, negatively correlated to envirconmental
temperature., There was a tendency for the reproductive criteria
to increase from (ctober, peak at about December and tuil off
after Pebruary, whereas for both towns environmental temperature
decreased from a peak in October, was at its lowest in December
and rose through February to peak at its highest in aApril/May.

o data on reproductive tracts of goats in Kaduna were obtained



for October, For Kaduna sheep data for October and November
were again not available, This abscence may have contributed
to the single anomalies in correlation of reproductive criteria
1o environmental temperature for ecach gpecies. Although o
causal relationship is hereby drawn between enviromiental
temperature and the reproductive criteria, the results obtained
here were consistent with previous reports cn the negative
effects of high environmental temperature on reproductive
activity (Dutt et al., 2959), Devendra and Buxns, 1970} and the
beneficial effects of a reduction in environmental temperature

on reproductive activity (Dutt and Bush, 19553 Godley{gﬁ-gl.’1965)

Corpus luteum may be merely cyclic, where no embryo is
present, or may be supporting a fertilized ovum or early
enbryo. Where early embryonic death and resorption have
occurred, a corpus luteum may still be present and indistine
guishable from cyclic corpora lutea in unmated ewes. Where
geveral ovuwlations occur but only one embryc implanés, a corpus
luteum will be formed and maintained on each ovulation site,
Purthermore even after the last embryo or foetus dies the

corpora lutea can be maintained for sgome time by degenerate
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remaing of mumiified or macerated foetuses or pyometra, The
corpora lutea exomined in this study could correspond to any of
the foregoing., BHowever, in a situation where elevated ambient
temperature induced an increased incidence of abnormal ova,
subsequent to fertilization the conceptus would more than likely
perish and the supporting corpus luteum would proceed to
regress. oimilarly where elevated ambient temperature induced
conception failure and total embryonic mortality the
corresponding corpora lutea would proceed to regress. In any
of the foregoing instances the total number of corpora lutea
would de¢rease and simulate the findings of this situdy - viz.
a negative correlation between the reproductive criteria and
environmental temperatwre. The decrease in ovarian dimensions
would of course bo resultant from the decrease in corpora lutea,
A "low and erratic breeding efficiency in does™ (UJevendra and
Burns, 1970) would result in similar results for the same
reasons, |

Bxperiments on the deletericus effects of high ambient
temperature on the reproductive process have usually compared
the effects of from $0°F to 100%to control temperatures of TOOF

or “normal ambient temperature" (presumably below TOGF). Peak
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environmental temperatures in Kano, Kaduna and “aria approximate
BSOF and it is gquite possible that the deleterious soffects
reporied at teuperatures of 90°F could be operative in
indigenocus sheep and geats during such peak heat periods.
Thwaites (196?b) reported that acelimatization and diurnal
variation in temperature can modify the effects of high
temperature but continuous expesure to temperature which raise
rectal temperatures by 2-3°F will usually kill all embryos
(Thwaites, 1967a),

| An interesting feature of the results here obtained was
the "continuvus" negative correlation of the reproductive
eriteria to environmental temperature. Inspection of Figa, 8,
9, 10, 23 and 2l supports this observation which has not been
previously reported, Studies so far conducted have compared
effects at discrete umbient temperatures and it should be
interesting in the future to investigate further this apparent

L
coﬁtinuaus inverse relationship. The degree of correlation
obtained here was not consistently high for all the threc towns,
80 perhaps this observation should be interpreted with caution.
Dutt (1963) suggested that the harmful effects from temperature
stress might rosult from either a direct effect of a rise in body

temperature, biochemical effeects such as a change in enzyne
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activity or metabolic function or a disturbance in endocrine
balance, Investigation of whether these harmful effects are
exerted in a discrete manner or continuously could throw . some

light on Dutt's suggestions,

Relationship of reproductive activity to rainfall (nutrition)

In the area studied,yrowth of herbage is very much dependent
on the seasonal rainfall pattern. From about January to April
there is little forage available to sheep and goats, With the
advent of the rains in April however, grass grows rapidly
affording ample grazing from then till about October/November
when with the cessation of the rains the quantity and nutritive
value of herbage declines rapidly. By virtue of its relation-
ship to available nutrient therefore, rainfall should be
expected to be indirectly related and positively correlated to
reproductive activity, The results were consistent with previous
reports of the beneficial effects of improved nuirition (Coop,
1966a, 1966b; Tassell, 1967; “dey, 1969; Gunn et al., 1969;
Bastiman, 1972; Lamond et al., 1973; wunn and Doney, 1973;
Bramley et al., 1976) and the deleterious effects of low planes

of nutrition (Hafez, 1952, El-Sheikh et al., 1955;
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Foote et al., 1959; Allen and Lamming, 1961; Edey, 1965;
Van Miekerk, 1968),

Those reproductive ceriteria in Kano and Kaduna
sheep and goats that either bore ne correlation to or were
negatively correlated to rainfall may be reflections of
improper management such as exposurc to rainfall, respiratory
diseases and helminthiasis. As noted before such exposure to
rainfall per se¢ shortly before or after mating can reduce the
percentage of multiple ovulations and increase the loss ¢f ova
(Doney and Gunn, 1972). The absence of correlation or negative
correlation of the reproductive criteria in Zaria goatis to
rainfall, while appearing to conform to its inconsistency with
findings for Kano and Raduna, may be further evidence of a
regional mis-management, in this case possibly direct exposure
to rainfall,

Inspection of Figs. 13, 14, 15, 16, 28 and 29 reveals
that shortly after monthly rainfall figures dropped below
about 50mm in Uctobur/ﬂovember, there was a general decrease
in the reproductive criteria; the reverse appeared to be true,for
both sheep and goats, the reproductive criteria showing an upward
trend while rainfall remained above 50mm per month between April and
November. It is not unlikely that this figure of about 50mm per

menth is the amcunt of rainfall required in this geographical area to
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maintain adeguate supply of forage to sheep and goats, below
which figure there will be a natural drop in reproductive
activity. Reid (1949) has obsexrved that the response of wild
and domestic animals %to the supply of food is so definite that
it seems that nature, in an atiempt éo ansure species survival,
nas provided animals with a protective mechanism for either
reducing or ceasing reprcduction under adverse conditions, The
observed downward trend in the reproductive criteria aflter
November/December will of course be partly due to parturitions
peaking about April, as has been indicated, but a reduction in
ovarian activity and disturbances of gestation as a result of a
worsening nutrient supply would definitely contribute tc the
downward trend,

Attempt was made to statistically relate the observed
inereame or decrease in the reproductive criteria to level of
rainfall one, two, three or four months prior to that time.
Although this would not have provided precise infermation on a
flushing effeet along the lines reviewed by Coop (1966b), it
would have indlcated how soon an increase or a decrease in
rainfall would be reflected in an increase or a decrease in

reproductive activity in indigenous sheep and goats. Unfortunately,
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prubably because in each of the three towns under study rainfall
is generally zero (below 10mm) for six consecutive mouths of

the year, any significant time=lag relaticnship that may have
exigsted over the remaining six months was obscured, Within a
three month negative time-lag the tetrachoric coefficients of
correlation between the reproductive criteria and rainfall

were virtually the same, Yy the fourth month 1t was erratic.

Lesions of the female reproductive tract

a-; The incidencesof lesionz found in this study are not far
different from previous reports. It is difficult to compare
Adams! (1975) report with any other, because of the predominance
and very high incidence of clover disease lesions ~ cervical
cysts and sguamcus metaplasia or goblet cell hyperplasia of
the epithelium in 7é% of ewes and endometritis in 2ifs of ewes,
No intersexes were encountered in this study. That both
sexes of the Red Sokoto goat, the predominant breed in the area
studied, have horns, may be relevant to the lack of intersexes.
The abgence is in consonance with the observations of Hauwmesger
(1975) lin the same breed and previous association of the
malformation with hornlessness in goats (Hafez and Jainudeen,

1966),
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The xesults of this study are apparently in disagreement
with Arthur's (19?}) gtatement that in the majority of twin
or triplet pregnancies of sheep contigucus choricnic sacs
coalesce and in many cases the allantoic cavities are coulluent,
Of the five twin and one triplet pregnancies encountered in
sheep, none had fuged choriocallantoic foetal membranes,
Perhaps the number of multiple pregnancies seen here are too
few te draw conclusiong from, Only four caseg of fused
choricallantoic membranes werc seen out of 45 multiple pregnancies
in goats and in no instance was there evident anastomosis of the
foetal placental blood vessels, - [he latter, would have raiaed.the'.
possibility of freemariinism. whether vasdular anastomosis would
pccur later in pregnancy is left to speculation,

An unususlly small ovary measuring 1.0 x 0.6 x 0.3em wﬁs
encountered in a goat (KN/20776/G3). Howevexr, there was a
single small follicle at the oviductal pole. The cantralateral
ovary was completely enmeshed in ovario=bursal adhesions,
Although both ovaries appeared to be histologically normal they
were obviously non~cyclic and it is not unlikely that the
fertility of such a goat would be impaired.

The megmental aplasia seen in conjunction with a hydro-

galpinx may be the first recorded incidence of segmental aplasia
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of the oviduct in either sheep or goat., Jubb and Kennedy (1970)
considered that o total or large segmental defect of aplagtic
type in the oviduct is likely to be secondary to a gonadal
defeot ~ either hermaphroditism, gonadal agenesis or free-
martinism (7)., Ir this case no such gonadal defect was evident,
It might be suggested from the fibrous adhesions with enmeghad
abscesses and mononuclear cell infiltration of the uterins
gerosa, but not of the endometrium, that the hydrosalpinx was
secondary to a peritonitis and salpingitis. However, o remnant
of the cccluded oviduct would have persisted; in this case it
was not detectable. The hydrosalpink was therefore more likely
secondary to a congenital segmental aplasia and coincidental to
the serosal adhesions and the abscesses. These lesions should
be expected to influence the reproductive performance of the
ewe; gegmental aplasia by iwposing a physical obstruction to the
.passage of gametes and hydrosapinx most likely additionally by
influencing the envircnment of the gametes and conceptus (if
ever conception occurs),

The vascular hamartoma encountered in this study
(KN/22377/S3) is probably the first report of its kind in sheep
or goats and the first occurrence in a uterus. There have bheen

previcus reports in ovaries of sows and cows {(Jubb and Kemiedy,
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1970), canine liver (McGavin und fenry, 1972) and lungs of a
dog (Njcku et al., 1972), The effect of the vascular hamartoma
on the reproductive performunce of this ewe can only be
speculated, iHowever, the fact that both ovaries, involved conly
at the base, were sgtatic, may be an indication of the severity
of the effect of the hamartoma,

It is interesting that whereas 22 cases of parovarian
cysts werc encountered in L7l caprine reproductive tracts (two
were bilateral and one multiple but unilateral) not 2 single
parovarian eyst was seen in 99 ovine tracts, Whis might
reflect breed rather than species differences since Lyngset
(1968) zecorded only 1.1% incidence in goats (Norway) whereas
in sheep Rao and Abdulla Khan kl97h), recorded 17.03, incidence
in Ceylon and Adams (1975) recorded 20.3% in Australia,
Farovarian cyste have not been reported to have any effect on
reproductive performsnce, Hesulie of thig study, however,
raise the gquestion of Just how innocucus parovarian cysts are,.
0f the total of 22 caprine tracts in which parovarian cystis were
obgexrved only two (KN/161176/G1l and KN/211276/G1l1l) were
pregnant. Ovarian inactivity did not appear to be a factor
gince in every instance there was at least an P, in at least

2
one ovary and FB and C.L. were not infrequently prescnt, Ng
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histological lesions were cbserved to be commen to tracts with
parovarian cysts. BSome of the cysts were very closely apposed
to the ovary or oviduet {e.g. Fig., 36) but in no such case was
a parovarisn cyst found to be occluding the ovarian bursa or
oviduct or to communicate with them. A further interecsting
feature was their apparent high incidence in particular months,
Three of the six incidences in Kaduna were observed in
December 1976 and four of 12 incidences in Kanc in March
1976. ‘“hia condition may warrant further study especially
considering that it constituted L7.83% of all caprine lesions
encountered. However, the number of observed parovarian cysts
may be too few to conclude from, Tapeworm cysticerci were
cbeerved close to the ovary or oviduct and these of course must
be differentiated from parovarian cysts by the presence of an
invaginated scolex,

Not much appears to be known about the signficance of
ovarian cyats in species other than the bovine and porcine. In
the two cases seen in this study (one luteinized follicular
cyst and one cystic corpus luteum - both caprine) the rest of
the reproductive tract was essentially normal; whether there

would have been any accompanying clinical signs is not known,
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Ovarian activity as evidencedby presence of developing
follicles and corpera lutea in ovaries with ovario-bursal
adhesions was similar fto ovarian activity in ovaries without
ovario=burgal adhesione, fox the time of the year. However, in
noe gingle instance was a sheep or goat with ovario-burgal
adhesions pregnant, Perhaps the three goats and threc sheep
involved are a rather small sample to conclude from, but the
unanimity of assoclation may indicate an adverse effect of
ovarioc=bursal adhesions, even when unilateral, on reproductive
performance, In one tract (KN/22377/G15) a broad sheet of
fibrous connective tissue extended across the dorsum of both
uterine horns about the level of their bifurcation and cinmeshed
the right ovary. In the single bilateral case (KN/161176/G19)
adhesiong were limited to the ovaries but were exteusive. 'The
left ovary contained only a few small follicles but the right
ovary contained several large as well as small follicles and a
vell-matured corpus luteum, & secondary hydrosalpinx was
associated with one ovario-bursal adhesion (KD/10577/81; Fig.38).
Injection of coloured fluid proved the hydrosalpingitic portion
t0 be open through to the right uterine horn but not to the
right ovary. Both right and left ovaries on histological

sxamination contained only a few secondary and several atretie
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follicles = although this was not unusual for the time of year
(May)}. The oviduct lumen was distended but histologically
normal, It would appear then that these evariobursal adhesions
can result either from a peritonitis e.g. K8/22377/Gl5, or a
localized inflammation, most likely ascending from the oviduct,
e.g. KN/61176/G19),

In the caprine tract with cystic utero—tubal junctions
(KD/91176/G3) the location of the cysts on mucosal folds rather
than at the base of the caruncles make their aeticlogy as goste
invelutionary retention cysts rather unlikely, The possibility
of a prolonged oestrogenic stimulation such as in "elover
digease" should be considered. It is not unlikely that some
local plants are cestrogenic, and might have been grazced on by
this goat considering the rather indiscriminate foraging habits
of goats especially during the dry season. The uterine oedema
seen in the fract may have been due to the pogt-ovulatory state
of the tract since therc was a corpus hacmorrhagicum in the
right ovary.

The mummified foetus seen was during advanced pregnancy,
The foetal membranes and uterine wall were closely applied to
it and feetal membrane fluds were virtually absent. 0One case

of early embryonic death and two cases of foetal maceration
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Iwere recorded. In both categories the conceﬁtuses were
obviously autolyzed and the foetal fluid was present. They
were differentiated on the basis of estimated age, based on
the eriteria employed by Nair and Haja (1972) and the original
work of Green and Winters (1945). The latter considered the
period of the embryo to end about the 35th day by which time
genesis of the main organs and systems is complete., His
pictorial presentation makes rough age comparison easy. Nair
and Raja (1972) took differentiamtion of the digits to oceur
at 2bout day 35-42, when the conceptus should be recognized
as a [oetus. |

It would appear ithat pyometra is quite rare In both sheep
and goats, Lyngszt {19588) found none in 1020 caprine
reproductive tracts; in sheep Nair and Raja {1972) found only
two in 1050 uteri; Adams (197S), four in L87 tracts, Only
one case was seen in this study (KD/10577/Gl). Pyometra
geldom resolves gpontaneously and this doe would mogt likely
have remained ancestrous and sterile.

A1l the capes of embryonic vesorption, foetal maceration,
foetal mummification and pyometra cccurred in goats aud none

in sheep, As in cattle, in all thesc conditions a corpus

luteum was present in onc or both ovaries. The persistence of
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the corpus lutem has been attributed to an absence or inter-
ference with pathways of the uterine luteolytic mechanism
{Ginter, 1968), L

Diagnosis ¢of endometritis or metritis, especially during
the follicular phase of the oesirus cycle, was limited to
cages where histological evidence of inflammation, was so
pronounced ag Lo be unequivocal, It is therefore likely that
the actual incidcence of the two conditions is higher than the
two cages each of metritis and endometritis reported here. With
regards to the possible consequences on reproductive performance,
Smith, Jones and Hunt (1972) have stated that the prineipal
effect of {catarrhal) endometritis is to prevent consception.

Perimetrial adhesions were observed in two caprine tracts
one of which also had ovario-bursal adhesions (KN/20776/G3),
Although they seemed quite separate it is possible thab the {two
gets of adhesions were of similar aetiology. A satisfactory
specific Prussian=blue stain for hemosiderin could not be
obtained but it is not unlikely that the coppery-yellow spots
seen on the sexcga of one uterus (KN}207?6/51) represented old
gites of haemorrhage. The flaccid uteri containing chocolate-
coloured debris (e.g. KN/19h?7/G1) were conaidered to be

recently posteparturient and normal. In one goat (KN/141276/G3)
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in addition to several F ( € 0.2¢m) in both ovaries, one ovary
had two corpus haemorrhagicum (C.H.) and the other a
regressing C.L. The tract contalned only & amall amount of
the chocolate=coloured material. This tract was probably in
its first pogtepartum cestrus,

It would appear that the caleareous structures found in
the uterus and cervix (KD/10577/G2) were remnants of one or
two macerating foetuses that had been partially expelled,
prebably spontaneously, on regression of the two C.L. The two
C.H., probably represented a subseguent castrus. The longer
this condition had persisted, the greater would be the damage
to the endometrium and the reproductive performance of the
affected goat. It would appear from the normal size of the
uterus (involuted), the clean state of the uterine mucosa and
the presence of two C.H. that in this case the reproductive
competence of the doe had cither not been too severely impaired
or had been regained, It is postulated that the trans-uterine
cicatrix seen in one caprine tract (KD/10577/G2) represents
the site from which a foetus, halrs from which were still
lodged in the cicatrix, escaped from the uterus into the

abdominel cavity., ¥Pecause the rest of the uterus was grossly
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and histologically normal, the uterine rupture more likely
occurred during dystocia possibly due to inability of the
cervix to dilate at term, or lay assistance rather than as a

result of any severe uterine inflammation or physical trauma,
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SUMMARY

Of a totul of 134 pregnant caprine reproductive tracts
examined, 89 (66.l%) had single foetuses, hi (32.8%) had twins
and one (0.7%) had triplets. Average litter size was .34,

25 pregnant ovine reproductive tracts were examined, Of these,
19 (76%) contained single foetuses, five (205%)) had twins and
one (L%) had triplets. Average litter size was 1.28., These
results were not spectacular but comparable to breeds clsewhers
in the world,

Bheep and geoats in at least Kano and Kaduna breed through-
out the yeary but they did vary in reproductive activity over
the year, showing sn increuse from about October, peaking
arcund December and talling off after February, Most
conceptions probably occurred around October/November and most
parturitions should be expected in March/april. The
implications of these findings for sheep and goat production
are briefly discussad.

The results for Zaria were anomalous but it appears that
generally, at leagt for Kano.and Kaguna the breeding pattern of

gheep and geats were negatively correlated to daylength and
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environmental temperature and positively correlated to rainfall
(nutritiog

Of 474 caprine reproductive tracts examined 4€ (9,T5) had
lesions as had nine (9.09%%) of 99 ovine tracts. 134 and 25
of the caprine and ovine tracts reppectively were pregnant,
Al though several previously unreported lesions in both sheep
and geoats were cncountered, generally neither their type nor
the incidences differed greatly from the few previcus reports
from elsewhere in the world., Several of the lesions were at
leagt potentially capable of interfering with reproductive

performarnce,
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Table 1: Ovarian dimensions, ovarian functicnal bodies and gross status of caprine

reproductive tracts collected from Kano,

Left Ovary Right Ovary

Ccde iic, 1 E W F, F, I Cu I H W P, P, CHE CL Gross

e 2 @ "3 Status
KN/z0776/GL 1.8 1,0 0,] =— = =~ = 1.5 0,8 1.0 : = = ~ NP
Kv/20776/G2 1.3 1.0 0.8 1 - = = 1.5 1,0 0,7 = = =« = N
Ki/20776/G3 1.0 0.6 0,3 1 - - - 1.9 1.3 1.1 2 1 1 1 A
K§/20776/G4 1.5 0.8 0.6 - 1 = - 1., 1.0 1,0 - 2 - = NNP
KN/20776/G5 1.9 1.2 0.9 1 - = = 1.8 1.2 1,1 3 = ~ =  ANP
KN/20776/G6 1.3 0.9 0,6 3 = 1 - 1.2 0.8 0,5 1 - = =~ NNF
KN/20776/G7 1.6 1.1 0,8 =~ - = 2 il 1,0 0,5 1 1 = =  ANP
ENf20776/G8 1.8 1,3 0,9 2 - - - iy 1.l 0.7 = 1 - - N¥P
Ki/20776/G9 1.2 1.4 09 - 1 - - 1.8 1,2 0,6 1 1 - - NNP
KN/20776/G1¢ 1,7 0.7 1,0 2 - = 1 1.7 143 0.9 5 = =« 1 WP
KN/20776/G11 1.5 1.1 0,6 2 1 = = 15 1.1 0,7 3 - = 1 NP
KN/20776/G12 1.6 1,3 1,0 1 1 = = 1,5 1.1 0.8 2 = = = N¥P
KN/20776/G13 1.5 1.0 0.8 3 1 - 1 1.3 0,9 0,7 2 = « = [LNP
X§/20776/G1y, € U T OFF 1.3 0,9 08 - 2 = =~ NP
K§/20776/G15 1,7 1.0 06 = =~ = = 1.6 0.9 0.7 2 = 2 ~ NP
Ki/20776/G17 1.9 1.3 1.3 5 - - 1 1.5 1.0 0.8 4 1 - - PREG
Ky/20776/G1B 2.0 1.2 0,9 2 - = 1 1.8 1.2 0.8 - <« - 1  PREG
fif20776/G15 1.5 1,2 1.1 4 1 - - 1.7 1.1 1,2 2 - = 1  PREG
K:/20776/G20 2.0 1.6 0.7 2 - - - 2,0 1,7 1.2 - = = 1 PREG
KN/20776/G21 1.9 1.4 08 3 - - = 2,0 1,7 1.0 - =~ - 1  PREG
KN/20776/G22 1.7 1.3 0.5 2 = = = 2,1 1.4 08 - - = 1  PaREG
KN/20776/G23 1.7 142 05 1 = = = 1,5 1.3 1.0 - = = 1 PRG
KN/20776/G2y 1.6 1.1 0.7 4 =~ = - 1,5 1.4 0.8 = = <« 1 PREG

NNP = Normal ien-=pregnant; ANP = Abnormal Non=pregnant; PRSG = Pregnant
L = Lensth of cvary in cm.; H = Height of ovary in em.; W = Width cf ovary ia cn,
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Table 1: Continued

Left Ovary Right Ovary

Code No, L H W F, Mm CH CL L H W F, ww CH CL Gross
- Status

KN/17876/C1 1.7 1.1 0.9 - - - = cC U T ¢ F F PREG
K1i/17876/G2 1.6 1.5 1.3 1 - - 2 Ralf Dl Q9 2 1 - - PREC
Ki/17876/G3 Lel T2 14X - - = 1 1.4 1,0 0,8 2 2 - = PRIG
kN/17876/GL4 1.8 1.1 0.7 2 1 1 = 1.9 1.5 09 = = = 1 PRG
¥N/17875/G5 ly 0.9 0.7 - - = - 1.4 1.4 1,0 1 = = 1 PREG
£1/1767¢6/G6 12 32 L0 6 - - = 1.9 1.5 11 = = = 1 PRG
KN/17876/GT7 18 1.6 1:) | - - 1 1,5 1.2 0,7 2 = = = FREG
Kin/17876/GH 2.0 1.5 1.1 1 - = 2 2.0 1.2 1.0 1 = = = PRIG
KN/17876/C9 1.2 1.2 0,8 3 - - - 1.0 0,8 0.6 - = - =
KN/17876/G10 1,7 1.4 0.7 1 - 31 - 1.5 1.2 0.9 2 1 1 - 1
K/17876/G11 2.0 1.1 1,0 2 - - = 2,0 1.2 1.0 3 - = =
AN/17876/G12 1.1 1.2 0.7 1 T - - 1,1 1.4 08 1 = = =
Kiif17876/Gl3 1.5 1.0 1.€ - i - - 1.7 1.0 0.9 = 3 - -
RKI/17876/C1L 1.8 1.6 1.1 - - = = 1.8 1.2 1.0 = = = =
?..&\.H.w@.ﬂm\rnu-u H-H OOW Ooo W - e - H-D Q.w O-\N = = e -
KN/17876/G16 1,5 1.0 0.7 6 - - = 1.5 1.2 08 4 - = 1
RN/17876/G17T 1.6 0.8 0.8 3 - - - 1.8 1.3 0.9 6 2 - -
KN/17876/G18 1.7 1.2 0.8 L - - = 2,0 1.8 1.2 - 2 = &
KN/17876/G19 1.8 1l.1 0,9 1 - - = 1,9 1.3 11 4 a 2 -
Ki/17676/G20 1,5 1.1 1,2 3 - - - 1.6 1.4 1.0 2 1 - -
KN/17876/G21 1.7 1l.4 1.0 1 - 1 - 1.7 0.6 1,1 = - - -
KN/17876/G22 2.0 1.0 1.1 - -2 - 2,0 1.4 1.1 2 = - =
g«\HdCdm\me u-o.N H-..._. Oum e - s — u...m H.N O-@ H - " -
NNP = llormal ..on=pregnant; ANP = Abnormal uen~preznants PREG = Pregnant



157

Table 1: Centinued

Left Ovary Hight Ovary
Code lio, L d W F, m.u CE CL L H W F, wu CH CL Gross
Status
K/21976/G1 ¢c U T c P F 144 1.2 09 1 2 - = WP
Ki/21976/G2 .7 b 32 3 3 3 - cC U T O F F ANP
KN/21976/G 1.5 1,0 0.7 1 = - - 1.6 1,0 6,8 1 21 - - LNP
K1/21976/G5 ¢ ¥ T OF F 1.8 1.3 0,7 1 2 - = NP
Ki/21976/G6 1,7 13 C9 = = = = 1.7 14 08 2 - = =~ P
Ki/21976/C7 1.7 11 0.7 1 = - = 1.7 11 08 =~ ~ = =  HNP
KN/21976/G6 16 13 0,9 2 = & 2 1.2 0,8 0,5 = « = = FREC
Kii/21976/G9 15 10 0.8 2 = = = 1.6 1.5 0,9 2 = - 1 NP
£1/21976/G10 1,3 0.9 06 = = = = 1.5 1.3 0,9 - 1 - 2 NP
(N/21976/G11 1,8 1.6 1.2 2 1 - - ley 1.1 08 1 - - -~ NP
K/21976/G12 cC U T 0 F F cC U 7T 0O F F WP
Kif21976/G13 1.l 0.9 0.7 1 - = = l.h 1.2 0.7 - = 2 - P
Ki/21976/G1L 1.3 1,0 0,8 = 2 - - 1.2 1.0 07 4 -~ = ~ 4P
KN/21976/G15 cC U 7T o F F ¢cC U T 0O F F IINP
[3/21976/C16 1.9 12 09 1 = = 1 1.7 14 09 2 1 =~ 1 WP
KN/21976/G17T 1.7 1.4 1.0 1 = - 1 1,6 1.8 0,8 - =~ - 1 WP
Ki/21976/318 1,86 1.8 1.0 2 - - 2 2.0 1.4 1,1 1 3 - 1 PR&G
EL/21976/G19 2.1 1.5 1l = = = 2 ¢ U T O F F PREG
KN/21976/G20 1,6 1,1 0,8 1 = = = 16 1,0 08 - 1 - -  §HP
K9/21976/G21 1.4 143 0,9 - - 1 = 1 2.1 0.7 =~ % - 1  NNP
KN/21976/G22 1.7 1.4 0.9 1 =~ = 1 1.8 1.6 1.2 2 1 - 1 ANP
Kif21976/G23 1,6 1,2 0.8 1 1 - - 1.5 0,8 0.6 - 1 - -  NsP
KN/21976/G25 cC U T 0O F F C U T O F F PREG
kii/21976/G26 1.4 1.0 0.6 - - - - cC U F 0O F F PREG
i/21976/G27 1.7 1.2 0.7 1 2 - - 1.9 1.5 11 =~ = = 2 PRLG
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Takle 1: Continued

Left Ovary night Ovary
Code Ho. L k W F B ¢ CL L H o F F CH L Grosgs
2 73 2 3 Status

EN/161176/23 1.9 1.1 0.8 1 1 - - 2,0 1,0 1.3 - 1 - 2 IR
Kin/211276/61 2.1 1,8 1.2 - - - 1 2.1 1.4 1.¢ &4 3 - 1 RP
¥i/2r127e/G2 1.8 1.2 1.4 2 1 - 3 1.8 1,2 C.5 =~ 2 - =  AWP
in/211276/63 1.7 1.1 1.0 - - 2 - 1.7 1.2 1.0 - - - - TP
Wi/ 2112758/G 1.6 1.3 C.8 2 - - - 2.1 1,86 1,2 - - - 1 PREG
rEf211276/G5 1.7 1.3 1,1 2 - - - 2,0 1.5 1,7 = - - 1 FREG
Eo/2131276/36 1.5 1.4 0.5 - - - - 2.2 1.7 1.0 1 - - 3  PR=G
KN/211276/G7 1.7 1.8 1.1 1 1 - 1 1.8 1.6 0.9 - 2 - 1 PREG
Ki/211276/38 1,7 1.2 0.8 4 - - - 1.6 1.4 1.0 - - - 1 PREG
£X/211276/G9 1.8 1.6 1.0 - T - 1 [HI 0O ¥ F PrinG
Y 211276/510 1.7 1.2 1,2 - - = 2 1.5 1.1 0,8 1 il - -  PIEG
Kaf211276/511 1.5 1.6 1.2 1 1 - 1 1.6 1.3 1.0 - - - 1 FREG
Ku/2131278/5:12 1,9 1.5 0.9 - - - 1 1.9 1.L 0.9 - - - 1 PRG
Kif211276/G13 1.9 1.4 0.7 1 ~ - 1 2.2 1,2 1.1 2 - - 1  PEG
E57/211276/Giy 1.9 1.2 0.9 1 - - 1 1.6 1,0 0.9 1 1 - - FuP
K/211276/615 1.1 0.9 0.5 - - - - 1.6 1.1 06,5 2 - - P 3 2
K/211276/G516 1.5 1.0 0.7 -~ - - 1 1.6 ley 0.8 2 - 1 - NNP
Ki/211275/317 1.8 1.0 1,0 1 1. - - 1.7 1.4 1.3 1 - - 1 HkP
E5/15277/61 0 1.5 1.1 0.8 - - - - 1.6 1.7 1.3 7 1 - 1 4w
W/1R277/62 2.0 1,6 1.1 2 1 - - 2.3 1,7 1.2 1 - - 2 N:P
m/15271/63 0 2.1 1.3 1.0 2 - - - 1.8 1.6 1,1 1 - -~ 1 PREG
A/15277/GL 1.9 1.4 0.8 2 2 - - 2,0 1.5 1.0 - - - 1 PRsSG
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Table 1 Continusd

Left

CODE NO, L H W

KN/15277/G1 1.5 1.1 0.8
KN/15277/G2 2:0 36 1a
KN/15277/G3 2.1 1.3 1.0

KN15277/GL

(-
-

O
(]
._
o
.

o

5]
| -3

o




4

(1

-
s

T™r

TT0/LlEzz /o

/

2to/LLzst /i

e

AL

JLLE22 /T
LefLLE2z

n/LLEZZ
en/lLEzz /i

15/LLEzz

tin/LLE 22 ity

ga/llEze/m

€n/LLEzz /ii
9n/LLE2z /iy

g9

cw/LlEzz

9T0/LLE 22 /™
fo/LLEzz /i
fo/Llcze

2ro/LLEzz /itd
oTn/LLERZ /Y

B RN DR
rmomEwnwEELGL L

PHHEEMOMOMOMNOKMKOK
U Hw OW O @i~ X i OW
HOODOCOOOOOOOCOO
® @ ® ® @& F 8 & & 8 & & = & = @»
OV O Cod-1JC @

LS I BN B T I i R N SOV

§F Ve §F )RR

SIS o o vl il f kol o vt el ool o
""'; EUi - v N OO o O

HEHMOORDEHMEPOO M
P;LNQ\C\OH\DMOWO\A\OCDH

o

OO 0000000000 CH
“« 8 4 & ® 5 8 8 % & = @ 8
O =3=) O\ —~) COONND -] O OV—~J

NOITE

HFirilRPHERNoNNREFL L]

S

—
—_
-
-
-
T
-
-
-
-
—
—
-
-
-

N

xYd
dnv
dny
daNy
dNy
dnv
diN
4N
dNN
dal
JHN
di
JNN
4
dtitl
I

5

.“.T

119/LL25T/1

otn/LLZET/Y
25" 1

LL2ST/MD
/JLLzEt/

e i

69/LLzST/N

LLlzst/x

gn/LL2ET /v
/

Lo/
97
55)

ol ol ol ol o o o
DoranEn

T el Sl S S
L )

* & 2 = »
EHFNNFRERPN
HPHOOoOOQOOHOO
a = a ®» & = = a

Lo O Co=~d

Pt ool N

§0 b ot b
oFFoFnu®

B IS B 0 e et
rN\HWI—‘HI\Jm

HODHOOOI—‘
OG‘O:D\O\(\DH

I ool vHwW

= SO T O B AV

ot GO A O B R B
ESESBEaN
m%m%eeeg

'POD

&

SO

w

J

rn

T0

sNTLC
85015

a

AQ 3397

£xBAD JUYTTR

T
e

T 2198

ITAUOYN

T

pan

1€3



164

1able 1: Continued

Left Cvary gight Ovary
Cede lin, L H P F F CH CL L B W F F CE CL Gross
2 3 e 3 status

Kn/19477/61 1.5 0.9 0.7 =~ - - - 1.5 0.9 0,7 = - = 1 NNP
wN/19L77/G2 1y 0.8 0,5 = - - - 1,7 1.0 0,8 =~ - - 1 nwp
EN/19L77/G3 1.5 0,7 0.7 = = = = 1,8 1.1 0,7 - 1 = = ©NNP
/19477/GL 1.8 1.6 0,7 = - - - 1.7 RO 0,7 =~ - - - NNP
KN/19LT77/C5 1.2 0.8 0,6 = = =~ = 1ol 0.8 06 = = = = NP
Ki/19477/66 1.2 0.8 0] = = = = le2 0,9 0.7 = = = = NWP
KN/19477/67 1.5 1.0 0.7 = = = = 143 €8 0,6 1 = = = WP
KN/19477/G8 1. 0.9 06 = = = = 1.3 0,9 0,6 = = = = HNP
BN/19477/59 1.5 1.0 08 1 = = =~ 166 1.1 0.7 = 1 = = NWP
KN/19477/61¢ 1,2 1,0 Q6 = = = = 142 0.9 08 - 1 = « NP
H..H-\Hmr.w.w\rﬂu.u. Hnﬂ H.\J O-% - - - - .Ho-\u .H-m Oo@ - - - - NP
R/19477/G12 1.3 0.9 10 =~ 1 = = 0.9 0,7 04 = = = = NNP
M/19477/G13 1.9 1.2 0,8 1 - - - l.6 1.1 0,7 = - - -~ NiP
KI/19477/G1L 1.6 11 07 = = = = le5 1lé2 0,8 2 <« = = ©§NNP
K/19477/G15 1.4 1.6 0,9 - = = = 15 1ol 08 = = -« - NP
KE/19477/G1l6 2.2 146 0.9 = = = = 16 1.7 09 = =~ = = P
AV/17577/61 16 11 Q7 1 = = = 166 1.3 07 3 = = = NP
Ki/17577/G2 1.6 1,0 0.8 = 1 = = 14 143 0,9 1 =« = = KNP
RE/17577/63 1.7 1l.2 0.8 2 - - - l.5 1.0 0.7 - - - - M

K/17577/6h 1.8 1.0 1.0 2 = = = 1.8 14 09 1 1 = = m

KN/17577/65 146 1,0 0,7 = = = 1 1.3 0,9 0,6 = = = « W

kiS/17577/6G6 1.7 0.8 0.7 = - - - 1.8 3.0 2.0 1% - - - NuP
WR/AT577/67 1 1.0 08 = « = - 15 162 08 = « = o« NP
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Table 1: Continued

Loft Ovary Right Gvary
Code Yo, L H W F F = (L L B W F, F ¢Z  CL  Cross
2 3 2 3 Status
Xfi7577/G8 1,3 1.0 ¢,6 - - - - 1L 0.9 0.7 1 - - - mp
K/17577/G9 1., 1.0 0.8 - - - - 1.4, 1,0 0.7 1 - - - WP
KN/17577/610 1.5 1.6 9,6 - - - -~ 1.2 0.9 G.7T - - - - NHP
Kf17577/G11 1,5 1.1 0.9 1 - - - 1.8 1,6 1,3 - - - 1 BKP
KE/17577/G12 1.5 1.4 1.0 2 1 - 1 1.5 1.2 0,8 - - - - WP
Ki/17577/613 1.7 1.0 ©,8 - - - - 1.7 1.1 0.3 1 - - - WP
&&/17577/61L 1.5 1.2 0.8 - - - - 1., 1.0 0,9 1 - - ~ P
£5/17577/615 1.8 1.4 1.k - - - - 1.1 1.4 1.0 - - - 1 W
Li/17577/6G16 1.3 1.1 0.8 - - 1 - 1.6 1.1 1.0 =~ - - ~ P
¥N/17577/317 1.5 1.0 0.8 - - - - 1.h 0.9 0.7 = -~ = -~ P
Ki/21677/51 1.7 1.3 0.3 - 1 - - 1.4 1.2 0.7 - - - - AP
<ifo1677/G2 1.5 1.2 0,8 - - - = 1.6 1,2 0,9 = = = = WP
Kif21677/G3 1,5 1.2 0,7 1 1 - - 1.4 1.3 1,0 =~ - - 1 PG
KN/ 21677/5h 1.6 1.1 0,8 1 - - - 1.5 1.4 ¢,9 1 1 - - NNP
Ki/21671/55 1.9 1.1 6,8 1 1 - - 1.5 1,0 0,7 = - - - NP
Ki/21677/G5 1.8 1,3 0,9 2 1 - - 1.6 1.4 0.9 = 1 - - KNP
Ki/21677/G7 1.3 1.2 0.9 - - - 1 i 1.1 0.8 -~ 1 - -  NNP
Ku/21877/G8 1.5 1.6 1,3 - 2 - 1 1.5 1.8 1.4 = - - 1 N&p
Ki/21677/69 1.6 1.3 ¢8 - - - - 1.7 1.4 0,9 - - - -~ KiP
ER/21677/610 1.8 1.0 1.0 2 - - - 1,6 1.2 0,9 - 1 = - INNP
mW/21677/¢61r 2.0 1.5 1,1 1 - 1 - 2,06 1.3 1.1 - - 1 - NNP
$/21677/612 0 2,1 1.6 0.9 -~ = - - 2,2 1.5 0,8 - - - - W®
KEf21677/G13 1.7 1 0.9 1 - - - 1,6 1.2 0,8 1 - - - MNP
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Table 1l: Centinued
Left CQvary Bight Oveary
Code iic. L E W T, mu CH  CL L a ¥ T, ¥, CE CL Gross
Status

Kif21677/G1y  l.4 1.¢ 0.7 - - - - 1.5 1.2 0.8 1 - - = NP
Ki/21677/G15 1.9 1.5 0.9 - -~ - - i.8 1.2 0,% - - = - K#P
Ki/21677/316 1.8 1.4 1.0 - - - - 1.6 1.3 1.0 1 - - - W
EN/21677/G17 1.8 1.3 Q.9 - - - - 1.7 L L1003 - - = WP
KE/21677/G18 1.8 1.8 6,8 - - - 1 1,8 1.3 9.9 1 - - 1 NP
Ki/21677/619 1.5 0.9 G.8 - - - = 1,5 1,0 0.6 =~ =~ - ~ N§P
o/21E77/520 1.6 1L 1.0 - - - 1 1. 1.2 1,06 = 1 - - W
i/21677/621 1.7 1.1 G.6 - - - - 1.3 1.y 0.9 - - - - WNP
Lif21677/¢22 1.4 1.0 0.7 - - - - 1.3 0,2 0.7 - - - = NP
Ki/21677/623 1,6 1.1 0.7 - 1 - - 1.5 1,0 086 -~ = - 1 WP
Ki/ex677/Geh 1.7 1.4 1.0 - 1 - 1 1.y 0.8 0.7 =~ - - 1 WP
KGi/21€677/G25 1,5 1.3 0.6 - - = - 1.6 1y G = = = = Wy
Z5/21677/Ge5 1.4, 1,0 G5 =~ - - - 1.3 0.9 0.7 1 1 - - P




167

Table 2: Ovarian dimensions, ovarian funetional bodies and gross status of caprine

reproductive tracts collected from Kaduna,

Left Ovary night Ovary
Code lio. L B W m» Ww CH CL L H W %m F CH CL Gross
3 Status
KD/13776/G1 1.7 11 0,9 - = = 1 1.8 1.3 0.8 =~ = - 1 NNP
KD/13776/G2 1,6 1.2 0.8 -~ =~ = = 1,6 142 0,7 = = = = NuP
KD/13776/63 1.8 1,1 0.9 2 =« - - 16 242 0,7 = = = = NP
KD/13776/CL 1.4 0.9 0.7 2 1 - ~ 1.6 1.0 0,6 = - - - ANP
KD/13776/G5 1.4 V.9 0.6 = = = = 12 0.8 0,6 = « « = I
KD/13776/Gé 1.6 1.1 0,8 -~ - - - 1,5 1.2 0,8 1 3 - - NN
KD/13776/GT 1.5 1.2 0.8 2 1 - - 1.2 L.b 08 2 1 - - NNP
KD/13776/:8 1.5 1,1 0.8 = 1 - - 1,3 1,0 0,6 1 - - - NNP
KD/13776/G9 1.6 1.8 0.7 1 - - - 1,9 1,2 0.8 - 1 - = NP
KD/13776/G10 1,5 1.0 0.7 = = = = ly 1.0 0,7 - = 2 - NP
KD/13776/G11 2.1 1.1 0.8 - - = 1 1.9 1,3 0.8 2 - = 1 PHEG
KD/137716/¢12 1.4 1l 0,86 - - - | 1.4 0,8 04 = 1 - -~ PG
KD/13776/G13 1.5 1.2 0.6 1 - - - 1.9 1.3 10 2 1 - 1 PHEG
KD/13776/Gly 2.0 1,2 0,7 1 - - s | 1.8 1,3 0.8 2 - = 1 PREG
KD/13776/G15 1.7 1.6 0.5 =~ = = - 2,1 1,4, 0. - - = 1 PREG
KD/13776/Gl6 2.0 1.1 0.9 2 - - 1 1,6 1.0 0,8 = 1 - - PdEG
KD/13776/G1T 146 1.3 0,6 = = = = 1,9 1.5 1.0 = - = 1 PrRiG
KD/13776/G18 1.9 1.2 0.8 2 - - - 2,2 1l 1,3 = - = 1 MNP
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Table 3: Ovarian dirensions, ovarian functional ocodies and gross status of
’ =

caprine reproductive tracts collected frou Zaria,

Left Ovarxy aight Ovary
Code %o, L & v F, m_w CE CL L H W F, m.u CH CL Gross
otatus
za/6776/G 2,0 2,0 1.1 1 - - 1 1.6 1.1 0.9 = - = = Nup
Z24/6776/G2 1.3 0,8 0,5 = = - - 13 10 6.7 1 - =~ = ANP
zaf6776/G3 1l 1,1 08 = @« - - 1,5 1.4 0.6 3 1 - = WP
N_w.\n\u.w.wc\r-r. Ho».v P.O G.@ ol I - L= FL.— H-O O-@ r - —d - »fﬂwmm
Za/8775/G5 2,0 1.7 0.9 =~ - - 1 1.6 1.0 1,6 = - - - NNP
24/6776/G6 244 1.3 0.9 - - - & 1,86 1,0 0,8 = - - - NP
%A/ 3576/G1 1.6 1,0 0,9 4 =~ = = 1.7 26 33 & 2 - 1 NKP
h..np\.wfu.wn\v\c‘m Honm H..H Oo-w 1 - ol - Hca Hop. Ol@ 1 - . 1 KN
24/3876/G4 1.8 1.9 1.0 = 1 - - 2.0 1.3 0.8 1 - 1 -  PRG
ZA/3876/G5 c U 9T 0 F F 1,8 1.6 1.3 3 - - 1 PREG
Z4/3876/G6 2,5 1.9 1l - - - 1 2,0 1,2 0,9 = - - =  PHEG
Za/T7976/G1 1.3 14 08 = 1 =~ = 169 1.7 1.3 = 1 = 1 PREG
24/7916/G2 2.1 1.4 1.2 2 -« < 1 2,0 1.6 1,0 2 =« = 1 PG
ZA/T1976/G3 2,0 1,4 1,0 = =~ - 1 1,6 0,9 0,6 1 - = = PREG
Za/T976/GL ld4 1.2 08 2 1 = = 1e7 1.5 1,0 = = = 1 PRG
24/17916/G5 16 1,2 0,9 1 = = 1 1.6 0.9 0.6 2 3 1 - PRG
Zn)7976/G6 1,5 11 1.0 6 = = - 1.6 1,2 0,9 2 -~ « = NP
24/ 7976/GT 1.5 1,1 0,8 = = = = 15 11 08 6 = <« « MNP
Zif7976/G8 1.2 11 1.0 1 1 - = 2,1 1.6 143 = = =~ 2 NiP
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Taple 3¢ Continuned
Left Ovary Rignt Ovzry
Cede Ho. L EH W P, F, CE CL L H W ¥, ¥, Cf CL Gross
pa 3 2 3 .
Status

74/ 1976/G9 1,5 1.0 0,7 3 1 - - 1.5 1.1 0,7 1 1 1 - NHP
Zaf7976/G10 1.5 1.0 C.9 1 - - - 1,8 1.2 0,9 2 2 - - MNP
&/ 7976/G11 1.7 1.2 0.8 10 1 - - i.6 1.2 0,5 2 1 - -  ®EP
7af7976/G12 1,3 1,1 0.7 =~ =~ - - 1.5 1.2 0,7 1 T - ~ NP
7/ 7976/G13 7T ¢ P F 1.9 1l 1.0 010 1 - =
Zaf SLOTE/GL D 4 M & G Z T Son ¥4 B D ~
7../51076/G2 1.8 1.2 0.8 - - - - 1.6 1.2 0.7 1 - - - MNIIP
z4/ 51076/ 1.8 1.2 0,8 - - - - 1,6 1.2 G.f 1 - - - &P
7.4/ BLOTE[¢. 1.6 1.0 0.6 L - - - 1.9 1.4 1.5 4 1 - 1 PRas
24/ 51076765 1.7 1, 1.1 1 1 - 1 1.5 1.4 0.6 1 . - - PRAG
25/ 51076/G6 1.9 1.6 1,0 2 - - 1 1.8 ~.1 1.8 3 - - 1 PRAG
ZAf51076/GT 1.7 1.6 1.2 = - - 1 2,0 1.3 0,5 = - - -  PHEG
7421176/ GL U % ¢ F ¥ U T O F PREG
2ef21176/G2 2.0 1.4 1, 1 1 - 1 1,6 1,2 0.7 - - = - FRIG
/211767453 lap 0.9 0.6 1 - - - 1.0 1.4 1.0 2 2 - 1 WP
zAf21176/GL 1.2 1.0 0.8 2 - - - 1.3 1.1 ¢,7 2 - - -  EgP
Zaf 21176765 1.5 1,3 0.8 = - - - 1.6 1.4y 0,8 1 - - - EKP
2af21176/G6 cC o TP O FF 1.5 1.2 0,8 1 1 - - BNP
zaf21176/GT 1.0 ¢.9 0.7 - - - - 1.0 1.0 0.7 - - - - NHP
zif21176/G8 1.3 0.9 0.7 1 - - - 1.2 G.8 0,6 = - - - P



21/
JLL2T /7

I
[

JLL21/%2
ga/Ll2t/>"
fio/LLlzt/

/LL

JLLzt/
enfLLth /v

on
3‘.

£
A
Il‘\

SR el el
® @& = & = @
O —3\VLONU O

B e

'k.-;l\) i-'—--lha‘i—"

HOOKFKRO
NU‘O“DO\L“-‘

H MR

H O HNoH
=

1 | S I |

1 ot O

-
i

o/LLTh /¥

¥ htird
1 4

[LLTN/YZ

LoJLLTh vz
90/LLTN /47
/LLIW/”
ta/LLth/vz
€o/Llth/¥z

To/LLT

(aty
e I
-
W

e el e e
*® & = & & & » ¢ =
M) COND OO M) =3 =3 —1 O
il ek okt 0 4

ﬁwmmommmua

OHO}—‘ '.L"i--‘l'—'ﬁ
« s o

Do oo o

|
Il tTwil HO}L N

o

R
® @ ® & & & & = &
—w v = =3 O
ol el ol ot el ol ol ol o
O MO b
HOOOQOOHRFHFOM
" & & = B 8 & @ =
CO=1 W0 OO O W

i B I SO I I
Y 3 PRl N
(R T T U T T O O
o B I

7

JoleTl/T

90/9lzTl/¥7
2
Z

/olzTL/v7
10/9Lz2TL/s

/oL2TL/vZ

o
~
2l
o

£n/oleTL/Y

2o/9L2TL]Y:

'k
S
i

R R
- & . L] - .
FOoOoo—EE

w(';l—u—-a—-ap—:
; g quJP\£1ﬁ

C!f‘F‘C>C> C)
u,m cs-a\otm:x

S R = R L |

=R b
- - L] - - L] -
ME OO Oow
R OO
AV R SR TR
F'C)F'CJF‘C)C‘
T oo 0w ot

HEMN) Wl

T N N B

o g

ol
dN
dNN
dNH
dHN
JNY

T

1338

*on apaY

E

i

140

T0

B

™ HO

58015

Lxeag 3321

Kxeap U2ty

'€ atQer

PANUTILON

176



So/LLSE [¥z
ho/LLSE vz
€afLLSE STz
ZofLLSE Jvz
o/LLSE [77

i
\D\DT—‘U’IU".

Ttk 58 50
PpnE TR

l-‘C)CJi—'D
O\n\Dl-'—-l

=1 1

id
dNN
dNN
dtN
Jh

L
'

7

JLLTS /¥
99/LLNS /¥

o/LING/¥z
/LIRS /¥2
€o/LLNS /2
zo/LLhS/

O/LLNS /77

L

HE _ OrHKFM
s & - 8 = a
=w OO O
=
(o o OoOrHOO
. = . 8 = @
VOB oN @
| WO Wl )
=

! “}q,“’h" 1

g vl ol
U\I\J D'\l\) O\J:"L

b e e el
oo no

OHHOCOO
--JI\)DGJCT—‘CDCD

Lot B B A |

Mo/LLER/YZ
8/vz

Eo/Lng/vz
L
W/LLER 2

co/LLE/ve
2o/LL

R
- & -
o co Co O

N O
« & & &
oW C W

HOI'—'O
\..-J\Ow--l*-.'l

g

n

OwH o

o | *x

sny=ic

*ON 3Pp0)

I

T0

S80IN

AxeA) 3307

Lxean JuPTy

9=

(i}

penuTIuUCH

1T



174

Table 3+ Continued
Left COvary———— night Ovary

Code M.,NO- L H W .r_u.m R M_W CH CL L i W “m._m M..w CH CL Grogs
Status

zaf1677/G1 1.9 1.3 1.0 - - = 1 2,0 1,4 11 1 1 - 1 Fpase

24/7677/62 2.2 1B 1.3 1 1 - 2 1,6 1.1 0.6 - - - - P

2i/7677/G3 1,5 1,0 1.0 1 - - - l.7 1.0 0,8 =~ - - - WP

Nh\.mm..w.w\mr. 1.5 0.9 C.7 2 - = - 1.5 0,9 0.7 - - - - HEP

Zn/7671/G5 1.7 1.3 1.1 - - - 1 1.6 1.0 0.8 - - - - WP

Za/1677/G6 1,2 ¢.9 0,5 =~ - - - 1.0; 0.9 1.0 = ] _ 1 axp
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Table L4: Ovarian dimensions, cvarian funetional bodies and gross status of

ovine reproductive tracts collectzd from Kano,

Left Ovary Right Ovary
Code No. L H W F, Fy CE CL L H W F, J CH CL Gross
otatus
K/20776/51 1,0 0,8 0.5 3 - 1 - 1.2 0,9 0.8 2 - - =
Klif20776/s2 1,2 1,0 0.8 = 2 - - 0.9 0.8 0.6 2 - - - NNP
¥i/20776/s3 1,2 1,0 0.8 3 1 =~ = lel 0,9 0,7 = 1 = = NNP
KI/17876/S1 1.8 145 0.8 &« = = 1 1,6 1.2 06 = = = = PREG
KN/17876/s2 1,4 1.0 0,7 1 -« = 1 16 1.5 1,1 4 1 - 1 FrG
Ki/17876/s3 1.6 1.2 1.1 - = 1 1 1.l 1,0 0,6 5 - = = PRG
KN/17876/sL 1. 0.9 05 = = = = le2 11 0.7 = = = = N#P
KN/17876/36 1.8 11 0.9 2 - - - 1.8 23 132 2 - = = WP
Ki/17876/57 16 141 1.0 = - = 1 1.8 1.2 0,6 1 - = = P
K/21976/s1 2 L2 L2 = 1 - 1 1.6 1.2 1,0 1 - - - NP
KN/21976/52 C UT OFF 1«7 1.4 6.9 1 3 - = WP
KN/21976/S3 1.1 0,9 €7 1 1 = = 1,1 0,7 Obi = = = = QNP
KN/191076/51 1.3 0,9 0.8 = =« = = l.2 1.1 08 - 1 ~ = NNP
KN/191076/52 1.1 0.9 0.5 = = = = 1.9 1.5 1.0 = = = 1 PREG
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Table 4: Continued

Left Ovary Right Ovary
Code wo, L H W F F Ci CL L H i ¥ F Ch CL (Gross
2 3 2 3 3
Status

KN/161176/S1 1.8 1,2 0,6 = = =« @« 1,9 1,6 0,7 = = <« 1 PR
AN/161176€/52 1.8 1.3 1l = - - 1 2.3 1.2 1.0 2 - - 1 PRIG
mﬁ.ah\u-.@“h—.ﬂ@\nwm u-om_ P.O Dcm e - - - HIW H_-N Ocm - b - b r.fcwu
KN/161176/SL 143 049 06 = = =« o 15 1.0 CB8 = = < = NP
KN/161176/35 2.1 1,5 1.3 = - - 1 2.3 1.8 11 2 - - 1 wr
KN/211276/51 244 143 1.2 = = = 2 1e6 142 09 = = = = PREG
£/211276/82 1.7 1.3 1,2 - = - 1 1.5 1ol 08 = = =« = PHG
9/211276/53 2.€ 1.2 09 - - - 1 1,8 1,5 0,9 1 2 ~ 1 PG
Kii/18177/s1 1e2 1.6 0,6 2 - - - 1,7 1,1 0,8 = - - 2 PREG
K/18177/52 1.6 1,2 0,7 1 2 = - 14 1,3 0,9 = 2 = = NNP
N/18177/S3 1.8 1.3 0.9 2 - - 1 166 11 0,8 -« =« «  ~  PREG
Ku/18177/54 1.4 1,1 0,8 3 1 - - 1.6 1,3 1.1 4 4 - - NP
KN/18177/55 1.7 1.2 1.6 3 1 = 2 le6 1,2 1,0 2 = = 1 PREG
Ki/15277/51 1 1.2 1.0 - - - - 19 1T 15 12 2 - 2
Kii/15277/s2 CUT OFTF 1o 1.0 09 1 = = = NP
Ki/22377/51 13 0.7 0.9 1 - = - lo4 14 0,7 - - 1 - NNF
KN/22377/S2 1.9 1.1 0,7 =~ - 1 - 1.4 0,9 0,8 1 - - - NP
KN/22377/53 1,8 1,5 0,8 = - - -~ 1.8 1.8 1.0 = - = = NP
KN/2237T/5h 15 141 08 = = = 1 16 141 10 = 2 = = ANP
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Table L4: Continued

Left Ovary dight Ovary

Code No, L H W m.m F CH CL L H " F, F CH CL ross
3 2 3

otatus

KE/I94T7/51 147 142 0.9 = = = = 1.9 1.0 0.7 1 1 1 = I
KN/19477/52 1.8 1,3 €9 1 1 = = 1.7 1.1 0,9 1 = = = NP
UN/I9LTT/S3 14 09 rB - - - - 13 10 06 = = = = N
Kis/19LTT/5k4 1.8 2.8 1.1 = 1 ~ 1 1,5 1.1 0,7 1 - - - NP
K/194TT/S5 2,0 09 0,7 = = = = 1.8 1.5 0.9 - ~ = 1 NP
Ka/19477/56 1ot 12 0,8 1 - - - ldy 1,2 06 = = = = NP
ER/I94TT/ST 1.7 1.3 09 = = = 1 1.2 1.1 05 = = = = PRG
WN/1T75T1/51 1.7 1 6] = - - 1 1.5 1.1 €8 - - - P
A/17577/52 1l €9 €6 - - - 16 1,0 €6 = =~ = = NiP
E/1T5T7/53 142 047 05 = = = = 1l 0.9 05 = = = «~ P
ali/17577/54 1,3 0,9 06 = - - - 1,1 0.8 0,6 =~ - - - NP
Kaf17577/35  1al 049 06 = = = = lel 0.8 0,6 = = = = P
r21/17577/5¢€ loh 0.9 0,5 = - - - 1.3 0.9 0.5 =~ - - - NP
KN/21677/51 1.6 1.5 1.1 1 = = 1 ldi 1e2 08 = = <« = PREG
£0/21677/s2 1.5 1.1 0,9 = 2 = = ls 1.0 0,7 1 1 = = NP
BN/216TT/53 145 1l Q] = = = = 15 1el 0,8 = = = = NP
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Table 5: Ovarian dimensions, ovarian functional bodics and gross status

of ovine reproductive tracts collectzd fyom keduna,

Left Overy Right Ovary
code TNo. L H W MM Mu i3} T, L B W wm ww CHE QL mnomm
Status
¥D/13776/81 1,7 1.3 €C.9 3 1 - 1 1.2 1.0 n.¢&6 1 - - - NEP
KD/13776/5 1.8 1.4 1.0 - - - 1 .6 1.2 0,6 2 - - 1 NP
KB/13776/33 1.3 1.0 0,8 2 1 - - 2.2 1,0 0.6 ~ 1 - - BREP
¥D/13776/ 54 1.2 1.1 G.6 - - - - 1.7 1.2 07 1 - - L KNP
¥5/10876/51 1., 1.0 0.3 - 2 - 1 1.2 1.0 1.0 - - - 1 NP
KD/16876/32 2.0 1.5 1.1 =~ - - - 2.7 1.6 1.1 -~ - z ~  PREG
KD/10876/53 0,9 0,8 0,3 - - - - 1.2 0,9 0,5 - - - - NEP
¥D/10876/54 1. 1.5 0.8 § - - 1 1.2 0.8 0,8 1 - - ~  XNP
KD/ 10876/55 1.9 1.8 0.9 - - 3 1 1.7 1.2 1,0 - - 2 -  HBEP
WO/14976/51 1,5 1.0 ©.8 1 2 - - 1.7 1.2 0.7 - 1 - - AWP
KD/14975/52 1.3 0,9 0,6 - - - - il 0.8 0.6 - - - 2 NHP
¥D/14976/53 1.2 0.8 0.5 - - - 1 1.2 0.6 0.5 =~ - - 2 ENP
¥o/1Ls7e/sh 1,7 1.4 0.6 = - - 1 le6 1.3 D.6 - - - 1 &P
OCTCBZR 1976 0T SAaMPLED KOT SanPLZD -
#OVEMBER 15976 LO OVINE TR2CTS KO OVIWE TRaCPS - .
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Table 5: Continusd

Left Ovary Right Cvary
Code No. L o4 x F, Mw Ci ©CL L H W ¥, F. CH CL Gross
? Status
Ku/12L77/51 2.5 1.6 1,2 - - - 1 1.9 .4 1.0 2 - - - PREG
KD/12i71/52 1,4, 1.0 ¢,7 = - - - 1.4 1,0 0,7 - - - -  IWr
kD/12L77/583 1.4, 0.9 0.6 =~ - - - 1,3 0.8 0,5 =~ - - - ERP
KD/12577/54 1.2 6.9 6.5 - - - - 1.1 .5 0.5 = - - -~  NNP
KD/12L77/55 1.2 0.8 G.5 =~ - - - 1.0 6,9 0.5 - - - -  NEP
KD/10577/51 1.5 1.1 0,5 = - - - ADEESIOCHES ARF
E0/10577/52 1,5 0.8 0,6 -~ - - - 1,4 0.8 0,5 =~ - - - WP
XD/10577/83 1.5 1.0 0.6 - - - = 1.5 1.1 0,6 - - - - WP
KD/14677/51 1.5 1.0 G.7 - - - 1 i,6 1,4 0,9 1 - - 1 kKD
K5/10L677/52 1.6 1,2 0.3 2 - - 1 1.7 1.5 1.0 1 - - 2 LNP
ED/145T7/53 1.2 0.9 €6 4 1 - - l.4 1.0 0.8 3 - - 1 KNP
KD/1L46T77/8L 1.7 1.k 0.3 2 - - 2 1.6 1.2 0.7 2 - - - HHF
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Table 6: Ovarian dimensions, ovarian functional bodies and gross status of
ovine reproduciive tr.cts coliscted from Zaria,
Left Qvary Right Ovary

Qode o, L H W ¥ ) CE CL L H W ¥ F CH CL Gross

@ 3 ¢ 3 Status
af6776/52 1.8 0.2 0.8 1 - 1 - 1.¢ 1.1 1.0 -~ 1 1 - [P
Zaf 6776431 e 0.9 C.5 - - - - 1.2 0.9 0,5 = - - - NP
25/3876/51 1.9 1,5 3.8 = - - - 2.2 2.3 1.2 1 - - 2  PREG
78771276/ 51 1.5 1.2 0.8 =~ - - 1 1.0 G.8 0.5 - - - - PREG
2a/LLT7/S 1.2 1,1 0.6 - - - - 1.2 1.1 3,0 - « 1 - QWP
Zi/l171/52 1.2 0.8 0.6 - - - - 1.2 0.8 6.6 - - - - ©§mp
24/1277/51 1.1 0.9 0.6 - - - - 1. 1.3 0.8 - - - 1 KNP
2a/5L71/31 1.8 1.3 Y - - - 1 ¢c ¥ 7 O0F F PuEG
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Sheep
Ae Mason (1951, 19€9)
*»iacina

TYPE dest african West african

Dwarf Long=-legged

(ligerian Dwarf)
BREID #* ,rab or Fulani Toareg
.muy/ \\\

VARIDTY #3amburu Y'ankasa Uda dornu #Toronke

* Migratory herds only, Originatc from lorth or Hortli-éest
of Higerin,

##* lot likely to be in Nigeria.
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Goats

Ae Webster und Wilson (1973)

TYPE african

ey nfr'caﬁlj:;;;’) \\;zxﬁkiun
o ///} ‘\\\ I ‘N““‘-u
VARI&TY Dispro- True //// I \\\\\\\\

Rled Sokoto

portionate dwarf dornu Katsina done- Kano
dwarf white lignt-  saran  brown
brown dapple=-
grey
B, Mason (1969) ?
TYPE
BRE.SD West african Dwarf West anfrican Long=legged
I (Higerian\.
VARTWTY Sornu Katsina Duma- Kano Had

white light-  garan brown Sokoto
brown dapple-

grey

C. DBeaton (1939)

TYFE ?

BREED ?

VarlwTY dwarf-black  Bonou Damagaran Kano  Sokoto
(i.e. Fouta- white dapple- brown red
Djallon) grey

App. IV. Classifications of sheep and goats in HNigeria,
Source: Beaton, 19393 Mason, 1951, 1969; Webster & wWilson, 1973.




