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Te INTRODUCTI ON

In 1973 FAQO and UNEP launched their joint studies on the conservation of
livestock breeds with a pilot project entitled "Conservation of animal penetic
resources", Its report (1975) made a brief survey of livestock breeds throughout
the world which were rare, endangered or vulnerable, and made a special study of
cattle breeds in Burope and the Mediterranean countries. This species and this
region were chosen because it is the native European and Mediterranean cattle
breeds which have suffered most by crossbreeding and replacement. Indeed the
report showed that only 33 out of '  native breeds in this region could be
considered stable and not threatened with extinetion in the long term.

This decline in local breeds can be summarized as being due to fashion,
commercial activity and deliberate policy. As husbandry improves it is possible
to keep more productive (but less hardy) breeds. This applies particularly to
the dairy breeds. At the same time artificial insemination makes possible a very
rapid change-over. The rchanges in farming structure are also important — the small
mountain and upland farmers disappear and with them the local dual- or triple-purpose
breeds. Larger farms with improved husbandry no longer use draught animals.

Mediterranean sheep were the subjent of the next FACVﬁNEP report. '"Declining
breeds of Mediterranean sheep™ by Brooke and Ryder (1378) desecribed 24 breeds (out
of a total of about 120) in seven Furopean Mediterranean rountries,which are endanpcered,
vulnerable or rare.

In the Western Mediterranean this derline has been due rhiefly to rrossbreedine
with more productive breeds when husbandry could be improved - as for cattle. In the
Eastern Mediterranean it is part of a general decline in the sheep industry associated
with low returns (e.p. falling wool prices), lack of prestige (hence shortage of
shepherds) and spread of tourism on the roasts and in the mountains.

In Europe development has proceeded so far that it is extremely diffiecult to
Justify the retention of many disappearing breeds on economic prounis. The big
exception is the use of adapted mountain and Mediterranean treeds for commercial
crossing with sires of improved breeds (see FAO Report "Mediterranean cattle and sheep
in rrossbreeding", 1377)« 1In the developing countries, on the other hand, indigenous
breeds predominate. It is therefore, important that they be studied now before they
are endangered by crossireeding with breeds from temperate countries. The pressure
for crossbreeding very often comes from the factors of fashion, commercial pressure
anl prestise rather than real economic advantage = the much more difficult environments
in tropical and subtropical ~ountries are often unsuitable for European breeds and
even for their crosses,

Arcordingly, in 1976 UNEP and FAO initiated a project on "Conservation of animal
genetic resources™. Instead of a superficial survey of the whole world it concentrated
on developing countries and picked those species, breeds and regions which the pilot
survey had suggested were particularly urgent to study because of pressure on local
adapted breeds (e.g. Criollo cattle of Latin America, trypanotolerant cattle of West
Africa). It alsc drew attention to neglected local resources. One of these is the
sheep of the humid tropics; this is a climatic zone not traditionally associated with
sheep but in some of the wet tropics they are extremely important. A special
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aspect of a few of these populations is that they show a high reproductive
rate. Thus the Pilot Project's recommendation was “A mission should be
mounted to study the woolless sheep of north—east Brazil and the Caribbean
area with particular attemtion to the Barbados Blackbelly which is lkmown
to be highly prolific but whose population is small. Contact should be
established with any other sheep projects in the humid tropics, e.g. West
Africa, southern India, Java®.

In the current project the aim was enlarged and a coordinating con-
sultant was appointed whose terms of reference were to survey and inventory
prolific tropical sheep and other tropical sheep btreeds in danger of extinction.
This was to be done by a survey of the literature, by visiting the countries
concerned, and by recruiting local consultants to help in the collection of
information. A% the same time a second consultant has been surveying the
sheep breeds of Afghanistan, Iran and Turkey and his report is presented sep—
arately (see Yalgin, 1979).

As work proceeded it was clear that it is difficult to draw a clear line
of distinction between ™tropical™ and "subtropical"., Therefore, some attention
was paid to prolific breeds in subtropical regions. It also became apparent
that it was impossible to include all the "other tropical sheep breeds in
danger of extinction". This would have meant visiting all tropical countries
in order to study all sheep breeds on the spot and pick out those in the en-—
dangered category. However, some regions could immediately be eliminated
from the survey, as follows:

1« North Africa and the Near East, except for prolific breeds,
because the sheep of the Arab countries are being surveyed
by ACSAD (Arab Centre for Studies on Arid and Dry Lands) and
those of Afghanistan, Iran and Turkey by Yalgin (1979).

2. West and west equatorial Africa (except in search of the
origin of American hair sheop) gince the sheep of the humid
zone at least are included in the report of the FAQ/ILCA/
UNEP study on trypanotolerant livestock (1980),

3+ India, since the sheep breeds of India are the subject of a
special FAO survey currently in progress.

In addition, eastern and southern Africa were left out because there is
no evidence for prolific breeds in this region and no indication that local
breeds are in danger of extinction.

This left three main areas to be surveyed in this project:

I. Tropical America. The coordinating consultant visited Barbados, Brazil, U.S.
Virgin Islands, Dominican Republic, Haiti, Jamaica, Cuba and Mexico and

received reports from local consultants in Trinidad, Colombia, Venezuela

and Brazil.

II. Southeast Asia. The coordinating consultant visited Indonesia and
Sri Lanka and also received reports from local consultants in these countries.

IITI. Southwest Asia; and the Mediterranean. The coordinating consultant
visited Greece, Morocco and Oman. To complete the picture of this subtropical
zone, published accounts of prolific breeds in the same climate zones in the
U.S.S.Re and China are also included,
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This report takes each of these regions in turn and describes what is
known about the prolific breeds. For the two humid tropical regions - tropical
America and southeast Asia — it then considers some related or neighbouring
breeds and discusses breeding systems and conservation programmes.

The definition of a prolific breed used herein in reference to tropical
environments is not so exacting as in Europe. In Europe many breeds have
lambing percentages of 150 or more so that it is not until the litier size
is over two that a breed is considered to come into the prolific class. In
the tropics in general twins are unusual, so that a lambing percentage of
over 150 has been chosen as the criterion of prolificacy in this review.

Naturally it was not possible to confine the survey only to known prolific
breeds. Related and neighbouring breeds were explored both in the hope of
finding other prolific breeds and also to present details of breeds in similar
environments which lack +the high fertility character. This naturally led to
a consideration of the adaptation of sheep to the tropics and particularly to
the humid tropics.

The distinction between prolific and non-prolific breeds was particularly
difficult to establish among the hair sheep populations of tropical America.
Although these sheep are extremely well adapted to their environment and are of
vital importance to their owners they have been hithertoo much neglected by
research and development services. There is thus comparatively little information
available on their characteristics and performance. For these reasons the opportunity
has been taken to summarize here all available information about them, not only as
a basgis for further programmes of research and improvement but also as a source of
information for sheep breeders in similar tropical environments elsewhere.

(For references see p. 104).

Note on terminology. A fertile ewe or a fertile mating is one which gives rise

to an offspring. Fertility is thus measured as the percentage of mated ewes which
produce lambs, i.e. the lambing rate. This may loosely be called the conception
rate but in fact it represents the conception rate less any embryonic mortality.
In conditions of flock mating where the actual mating may not be observed it is in
fact the number of ewes lambing per 100 ewes joined (i.e. put to the ram) which is
recorded, Prolificacy is defined as the number of lambs per 100 ewes lambing,
ieee it is another way of expressing the litter size or number of lambs per birth.
Fecundity may be used loosely for either fertility or prolificacy. It would be
desirable to confine its use to mean number of lambs born per 100 ewes joined

i.ee fertility x prolificacy. This may refer to a single lambing season or it may
refer to a whole year. In this latter use fecundity = fertility x prolificacy x
number of lambings per year.

Although an attempt has been made to use these terms in the ways defined the
attempt may not always have been successful because of plurality of authors and
quotations from many and varied sources.



2, HAIR SHEEP OF TROPICAL AMERICA

In tropical America there are two quite different types of sheepe In
the highlands there is a2 wooled sheep, called Criollo, which originated
from the coarse-wooled Churro imported from Spain during the period 1548 to
1812, It is a small to medium-sized animal producing a small quantity of
coarse wool which is important for the cottage wool industry. The males
have horns. Colour is often white tut coloured and pied animals are commone

This is the principal breed in Mexico, Guatemala, Nicaragua, Colombia,
Venezuela, Guyana, Ecuador, Peru and Bolivia. There are also small popula-
tions in Haiti and the Dominican Republic. There is a population of wooled
gsheep in Jamaica, called St. Elizabeth sheep, which also has a European
origin but it is not known when or from where their ancestors were introduced.

There do not appear to be any prolific strains among the Criollo sheep
g0 they will not be considered further.

The second type of sheep is a woolless or hair sheep whose colour is
commonly ten (red~brown), white, or patterns involving tan. Males lack horns
but are characterized by a shoulder and throat ruff of long hair., This hair
sheep is found in many Caribbean islands and in mainland countries along the
north coast of South America. Populations will be described from Barbados,
Virgin Islands, Bahamas, Cuba, Mexico, Dominican Republic, Colombia and
Brazil, The hair sheep is of African origin but, in countries where wooled
Criollo sheep do not occur (e.g. Cuba), it may be termed "Criollo" which
tends to be confusing,.

Among the hair sheep the Barbados Blackbelly has long been famous for
its high prolificacy. More recently the white sheep of the Virgin Islands
has been shown to rival the Barbados in this respect. A report from Bahamas
(Peritz, 1978 personal commumi cation) suggested that the Bahama native sheep
could produce three lambs per year under good conditions which would put it
in the prolific class. In fact the average is much lower.

The other populations are described for completeness since there has
been no previous comprehensive account of theme Furthermore, they are
closely related to the prolific populations and presumably the same genes
are available for selection. Indeed high litter sizes have been reported in
some flocks of the Brazilian hair sheep (see Section 2.8)-
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2l BARBADOS BLACKBELLY SHEEP by H.X. Rastogi, H.E. Williams and F.G. Youssef

The island of Barbados. Barbados is the most easterly of the West Indian
islands. Its area is only 4,300 square kilometers but its population is
24§,000. The climate is equable with temperature ranging between 22°C and
30°Cs Annual rainfall is 1520mm, most of which falls between June and
Decembers Unlike most other Caribbean islands, which are volcanic, Barbados
is a coral island.

Arable crops, chiefly sugar cane, cover 77 percent of the land area
and pasture only Y percent. This pasture is chiefly rough grazing with
native tropical grasses. According to FA0-(1978) its livestock population
consists of 49,000 sheep, 38,000 pigs, 26,000 soats, 18,000 cattle and
54000 equines.

Origin and history of the Barbados Blackbelly. It is generally agreed that
these hair sheep were introduced into Barbados from West Africa. They have
existed in Barbados for well over three hundred years., Ligon in "A True and
Exact History of the Island of Barbados" (1657) wrote (on p. 59) "™e have
here, but very few [Eheepg?; and these do not like well the pasture, being
very unfit for them; a soure tough and saplesse pgrasse, and some poisonous
plant they find, which breeds diseases amongst them, and so they dye away,
they never are fat, and we thought a while the reason had been, their too
much heate with their wool, and so pot them often shorne; but that would not
cure them, yet the Ews bear always two Lambs, their flesh when we tried

any of them had a very faint taste, so that I do not think they are fit to
be bred or kept in that Country: other sheep we have there, which are broucht
from Guinny and Binny, and those have haire growing on them instead of woolj;
and are liker Goates than Sheep, yet their flesh is tasted more like mutton
than the other",

"Guinny" is clearly Guinea, the Gulf rather than the present country
of that name. "Binny" may be~Benin, or Benny on the Niger Delta. (For
further discussion about West African sheep and the possible origin of the
Bar?ados Blackbelly and the other hair sheep of tropical America, see Section
2¢9)

On an earlier page (p. 23) Ligon records that there were no domestic
animals, except pigs, on the island when Sir William Curteens landed there
in 1624. The two kinds of sheep must have been introduced between 1624 and 1657.
It is clear that wool sheep did not thrive; nothing is said about the thrift of
the hair sheep. The curious thing is that the high fertility is attributed to
the wool sheep whereas it is now the hair sheep which exhibit this characteristice.
Could this have been a result of crossbreeding combined with selection? A hundred
years later the wool sheep had apparently died out since Hughes (1750) wrote:
'"The Sheep that are natural to this climate and are chiefly bred here, are hairy
like Goatse. To be covered with Wooly would be as prejudicial to them in these
hot Climates as it is useful in Winter Countries for Shelter and Warmth".

Numbers. At present the Ministry of Agriculture estimates that there are
something over 30,000 sheep in Barbados; about one=third are purebred Black-
belly (see Plates 1-3), another one-third are grade Blackbelly (off-type in
colour or with white spots) and the remaining are Mothers" (see Frontispiece).
The last category includes hair sheep of other colours such as, white, tan,
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black or pied, and crosses with Blackhead Persian and wool sheep (mainly
Wiltshire Horn)e. In fact in or around 1950, simultaneous importations of
Wiltshire Horn sheep from the U,K, occurred in Barbados (Patterson, 1976),
Tobago (Trinidad and Tobago, 1953) and Guyana (Devendra, 1975) with the
objective of improving the quality of local sheep by crossbreeding. It

has been estimated in Barbados that about 10 percent of the lambs born

from woollese sheep at present are more or less woolly and these are not kept
for breeding.

The Blackbelly was the commonest breed on the estates surveyed by
Patterson and Nurse (1974). Sixty-three percent had only this breed amd
on the others the dominant type was Blackbelly crosstred. A few farms
kept Wiltshires. The Blackbelly was the dominant breed on all the small
farms in the survey; Blackbelly crosses were next in importance and
Wiltshires were present on only 12 of the 97 farms surveyed.

Export and gent distribution. Because of the high prolificacy of these
sheep (a8 opposed to one lamb per lambing for most of the tropical sheep
breede), they have been in great demand from many couniries. As early as
1902 they were exported to St. Lucia and from there to Antigua. In 1903
there w:: a report of a Blackbelly ewe on Tortola (British Virgin Islands)
giving birth to five lambs (Patterson, 1976). They are now widely dis—
tributed throughout the Commonwealth Caribbean (the Bahamas, Jamaica, the
Leeward and Windward islands, Trinidad and Tobago, and Guyana), the French
Antilles (Guadeloupe and Martinigue) and the NetherlandsAntilles (Curagao
and Aruba)e

Blackbelly sheep (alomg with West African and Blackhead Persian) were
imported into Venezuela in 1961 from Trinidad and Tobago and from Barbados
by the Seccibn de Zootecnia del Centro de Investigaciones Agronomicas at
Maracay (Bodisco, Duque and Valles, 1973)e These "West African™ sheep are
described by Reverdn et al.(1976) as wniform light brown with paler belly,
face and inner surface of the legs. Some are darker in colour. They are
also called "West Africam™ in Trinidad but in Barbados would be described
as sn off-colour variety of the Blackbelly.

Blackbelly sheep have also been exported to Mexico, Panama and Taiwan.
A consignment sent to Canada was slaughtered on arrival because the sheep
were found to be positive for blue—tongue antibodies (Moe, 1975, cited by
Williame, 1975), although the disease has not manifested itself clinically
in Barbadose.

Four yearling ewes and one ram of this breed were originally intro-
duced into the U,S.A, by the U,S.D.A, in 1904 (Rommell, 1904) and were
stationed at Bethesda, Maryland (Patterson, 1976). Flocks of these sheep
are now located at North Carolina State University (Prof. Lemuel Goode),
at Texas A & M University Experiment Station (at least until recently)

Dr. Maurice Shelton), and at Dixon Ranch, California (Prof. G.M. Spurlock)
see Plate 4); more recently, a small flock of crossbred Blackbelly sheep
has been located at Ohio State Agrioultural Experimemt Station (Dr. Charles
Parker) as part of a cooperative research programme with the Intermational
Sheep amd Goat Institute, Utah (Foote, 1977).

In central Texas, and particularly on Edward's Plateau, there is a
large population of hair sheep. These are descended from the Blackbellies
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introduced at the begimming of the century. Later, about 25 years ago, they
were crossed with European mouflon in order to put horms on the males and
now they are bred primarly as game animals. There has also been sOme cros—
sing with Rambouillet (Shelton, 1976; Foote, 1977). The colour of these
sheep is now very variable. It may be tan, tan with pale belly, tan with
black belly, black or pied. The males all carry horns which may be of the
mouflon type or the Rambouillet type (Spurlock, 1974; Mason, 1978). There
used to be upwards of a quarter of a million of these hair sheep in Texas.
Now the numbers are much less, possibly something over 100,000, Predation
by coyotes is ome of the causes of this decline, also slaughter and export
(mostly to Mexico).

The rams of such flocks, which are semi-feral, are commonly used for
hunting on game ranches in Texas and have been shipped to other states for
this purpose. Most of the California Blackbelly flocks are either for meat
for domestic consumption, or the animals are kept as pets or as game for
hunting (Spurlock, 1974, 1976). These sheep in the U,S.A. are called by
various names such as mouflon-Barbados, Black Bellied Barbados, West Indian
Blackbelly, Barbados, Barbadol, Barb, or most commonly Barbado.

In an attempt to build up numbers a ban on exports from Barbados was
imposed in June 1974. Since it did not have the desired effect it was
lifted in July 1976.

Colour, Body colour varies from light to dark reddish-brown (tam) with very
conspicuous black underparts. The black colouration covers the lower jaw,
the chin, throat, breast, entire belly, axillary and inguinal regions, and
inner sides of the legs, and extends as a narrow line along the underside

of the tail nearly to the tip. On the outer side of each leg the paler
colour persists dorsally only as a restricted and more or less broken stripe.
The inner surface of the ear is black, and there is a conspicuous black stripe
on the face above and anterior to each eye and to the tip of the muzzle. In
the adult male the occipital area immediately behind the horn bases is also
blacke Where the hair is short, as on the breast and belly, the black area
is sharply delimited, but in the longer hair of the outer sides of the thighs
and on the mane of the male the transition from black to pale colour is more
gradual. The colour of the back and sides is reddish—brown, which becomes
paler on the face, the sides of the neck, and the flanks. A white spot is
found below and slightly in front of each eye and sometimes another smaller
white spot above it. The tip of the tail may occasionally be white.

The black belly patterm is termed badger—face by geneticists whether
the back is white or tane It ie in the agouti series and appears to be
recessive to selfwcolour white or tan but dominant to black (Lauvergne and
Adalsteinsson, 1976).

Appearance and size. Johnson (1944) has given a good description of the
colour and appearance of these sheep., They differ from what is considered

a desirable mutton type in being far toonermw-—bodied, long-necked, and
angular, Patterson (1976) called them "decidedly leggy"; however, Johnson
(1944) indicated that these sheep are less legzy than some other of the
African types. The ears are of medium size and do mot droop (i.e. they are
carried horizontally)e The dorsal outline of the muzzle is not comspicuously
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convex as it is in the Dorset or Suffolk, but there is a slight tendency
towards Roman nose in the rams. There is no unusual deposit of fat on the
rump or tail which reaches to the hocks. The breed is normally hornless but
occasionally rams are scurred and even less often they carry small bluish-—
grey horns that describe only about half a spiral. On the other hand, the
rams of present-day Barbado sheep in the U.S.A. are almost entirely horned
and horns curl backwards and outwards, or may describe a full spiral.

The hair of the body averages about 2.5 cm long and in texture resembles
that of a domestic goat. The hair of Barbado sheep is much longer, perhaps
as protection against lower temperatures. Gallagher and Shelton (1973)
reported the mean fibre diameter for Barbado sheep and non-Angora meat-type
goat (Spanish goat) as 49.0 and 32.4 microns respectively and concluded that
the Barbado showed an abnormal extension towards coarse fibre type. Any
sign of wool on Blackbelly sheep in Barbados is believed to be due to past
crossing with the Wiltshire Horn and is selected against. The male carries
a throat ruff and a well developed mane of hair 10 to 15 cm long.

In size and general proportions, they resemble the medium—sized breeds.
The average height at withers varies from 60 to 70 om in the ewes and 75 to
81 em in the rams. The adult rams weigh from 50 to 70 kg and ewes weigh from 32
to 43 kg (Maule, 1977; Mason, 1978). The average weight for mature Barbado sheep
has been reported as 45 kg for ewes and 48 to 57 kg for rams (Spurlock, 1974).

Adaptability, behaviour and temperament. Barbados Blackbelly sheep are hardy

and well adapted toa semi-arid tropical environment in which they have been reared
for at least three centuries in close association with man. They seem to tolerate
moderate variations in environmental temperatures quite well and at times show
some degree of physiological adaptation. For example, one of the sheep that was
imported into the U,S,A. in 1904 developed a considerable amount of wool on itas
shoulders presumably as a reaction to the cooler Maryland climate (Patterson,
1976). In the Caribbean, these sheep can be seen grazing at high noon.

Patterson (1976) has noted that the ewes show good maternal behaviour and
normally make excellent mothers., Their milk production is good and they can
easily rear up to three lambs if adequately fed. Poor mothering ability is
sometimes apparent among young, nervous mothers, particularly those in their
first lambing. Sometimes an ewe may allow the lambe born first to suckle while
ignoring the others. Ewes will almost never accept strange lambs so that fostering
orphan lambs is not possible; one must resort to artificial rearing of lambs in
excess of three per litter.

The fact that these sheep have traditionally been reared in small flocks
in close association with man has rendered them intelligent, gentle and docile,
In fact, they make good pets. On the other hand, Dr. Reverdn at Maracay(Venezuela)
described them as having a nervous temperament.

Barbado sheep in the U.S.A, have also been described as of wild temperament
(Shelton, 1976; Foote, 1977). However, Spurlock (1974) has made the following
observations:

"These sheep, though reared as feral stock or from their progeny,
become extremely gentle with close handling. They are, however, quick to
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react to strange people or mew surroundings but adjust well after a short
period. They appear to be quite intelligent as compared to other sheep,
make excellent pets, and at least some individuals reared off their mothers
are able to recognize their individual names.

"Observation indicates that while they withstand heat or cold well,
part of this adjustment to extremes is behavioral rather than physioclogical.
For instance cold wind or warm sun rather quickly results in a flock finding
refuge in some shelter under conditions when wooled sheep remain in the open.
They are extremely reactive to strange dogs or cats, usually acting as though
wishing to flee, In a close corral and in defemse of young, less timid in=-
dividuals show protective behavior, raising a front leg as though warning
off the predator and occasionally bristling the hair on top of the neck and
even jumping at the animal to strike with the forefeet. Ewes with very yowmg
lambs show protective behavior to a high degree, Some individual rams will
charge doge repeatedly with little or no provocation.

"ating behavior is similar to that of other sheep but heat in the
females appears to be more evident. The ewes adopt a mating stance in front
of the ram and look back over the shoulder to the ram. They stand steady on
mounting. In the mating stance the ewe shakes her tail quickly from side to
gide and this behavior appears to excite the ram which mates repeatedly, at
short intervals over the mating period of approximately 48 hours. Rams start
chasing ewes approximately 48 hours prior to standing heat. If one or more
ewes are not in heat or coming in, the ram will perform rape on any ewe in
any convenient crowded situation™.

Boyd (1978) noted that Barbado rams would mount other rams when in
multisire groups.

Management, Sheep farming in Barbados is normally a secondary interest amd
as such a backyard operation. Traditionally, sheep have been kept by peasant
farmers as a ready source of cash or of meat for special occasions. About

80 percent of the sheep population im Barbados exists in flocks of 5 to 10
sheep. After having recognized the export value of these sheep, farmers have
now joined umder the umbrella of the "Barbados Sheep Farmers Association®
formed im 1975, There are about 60 members controlling about 20 percent of
the total sheep in the country (Rastogi, 1975). Apart from a few large
flocks kept by estates, the only sheep "farm™ is the Government experimental
farm at Greenland and more recently at Sedge Pond.

The "larper flocks on the estates are reared under an extensive system
whereby sheep are allowed to graze during the day and are penned during the
night to guard against predators and larceny. Some estate farmers supplement
grazing, especially in the dry season, with waste vegetables or with sugar—
cane tops emsiled with molasses and urea. Small farmers, however, follow
the tethering system of- management whereby 3 to 5 sheep are grazed in a group
along the roadsides, Thus, children or cheap family labour is made use of
to manage the sheep.

The majority of farmers deworm their sheep routinely every 3 months.
(Patterson and Nurse, 1974). Lambs are normally allowed to run with and
suckle their mothers as lomg as the ewe will permit; if they are to be sold

lambe are weamed at 8 weeks., Castration of yowng lambs is almost never
practised in Barbados.
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Health. The health status of any sheep population is affected to a great

extent by the degree of rainfall and humidity. In Barbados, most sheep are
located in the drier coastal areas and are normally free of any major diseases.

It has been claimed that they exhibit high tolerance or possess natural resistance
to internal parasites (Shelton, 1976; Thompson, n.d.). Yazwinski, Goode and
Moncol (1976) reported from North Carolina that Barbado sheep and their crosses
are more resistant to gastro-intestinal parasites (primarily Haemonchus contortus)
than purebred Dorsets and Suffolks. Barbado and their crosses had lower faecal
egg counts, higher haemoglobin levels, higher haemoglobin concentrations per
haematocrit and higher white blood cell counts than Dorsets and Suffolks. On the
other hand, Mansfield et. al., (1977) found no significant difference in resistance
to infection with H.contortus larvae between lambs sired by Targhee and by Barbado
rams.

Prof. Thompson, working at Texas Technical University, stated that the Barbado
seemed to be healthier and sturdier in confinement than the Rambouillet.

Notwithstanding the above, gastro-intestinal parasites have been identified
as the major health problem. Most important of these is Haemonchus although
coccidiosis is also observed. Ungria (n.d.) diagnosed the presence of a new species
of coccidia (Eimeria granulosa) and consequently he advised that all imported sheep
be treated with sulphonamides in addition to the routine anthelmintic treatment.

Other diseases mentioned are mange, footrot, pink eye, tick fever, pneumonia,
mastitis, and metritis. Nevertheless, Patterson and Nurse (1974) report that
sickness is very uncommon among sheep in Barbados. Fooirot and pneumonia are more
prevalent among exotics and their crosses. In Venezuela, myiasis has been
identified as the major problem when sheep are on pasture under poor weather conditions
but not so if confined indoors. Recently, there was high mortality among older ewes
towards the end of pregnancy, particularly if they were carrying three or more
foetuses (Reverén, 1978). In Guyana, enterotoxaemia has been suspected to be the
major cause of high mortality among lambs. Recently, adult Blackbelly sheep at
Ebini in the Intermediate Savannahs, Guyana, have been suffering from weakness of the
hindquarters (not white muscle disease) or staggers, the cause of which has not yet
been identified in spite of help from PAHO experts (Nurse, 1978).

Prolificacy. One of the most outstanding qualities of Blackbelly sheep is their
high prolificacy; multiple births (twins and triplets) are common. The

survey of Patterson and Nurse (1974), which covered 167 ewes on 18 estates and
369 ewes on 97 small farms revealed that two was the most frequent litter size

on estates but there were a few producers who had litters of three. On small
farms the average litter size was stated to be two. This estimate for litter
size is confirmed by the figures given in the report of Patterson (1978) and
quoted in Table 1., Litters of five or more lambs have occasionally been recorded
(Johnson, 1944; Patterson, 1976). Similar figures emerge from the records
reported by Laurie (1978) on two private farms in Barbados totalling about 100 ewes.
Litter size averaged 2.0 and births were distributed as follows: single births
30 percent, twin births 45 percent, triplet births 24 percent, quadruplet births
1.5 percent, quintuplet births 0.4 percent.
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Table 1 Reproductive performance of Blackbelly sheep
on three GQovermment stations in Barbados

Station Years No. of No, of No. of Average Lambing interval
ewes litters lambs litter size (months)
Six Cross Roads 1972=75 271 31 1432 1.96 8.34
Central Livestock
Station 1975~78 61 176 405 2.30 940
Greenland 1976=77 156 172 351 2.07 =
~ Total 488 1079 2194 2.03 8.48

Single Twin Triplet Quadruplet Quintuplet

Birth type (%) 26.8 473 22.1 3.4 0.4

Source: Patterson, 1978

Figures on prolificacy from published data recorded elsewhere are given
in Table 2, The average litter size varied from 1.45 to 1.75 per lamb crope.
These values are lower than those reported by Patterson (197_8) in Barbados,
This may be due to the fact that accelerated lambing rhythm (three lamb crops
every two years) lowers the litter size per lamb crops Further, it has been
observed that sheep produce larger litters when raised in small flocks and
in close association with man (which Barbados Blackbelly sheep are traditionally
accustomed to) than in large flocks (Turner, 1976). Thus Mr. Kent of Craigston
Estate (Carriacou, Orenada) has reported average litter size of 2,0 for a
small flock of 10 foundation ewes that were imported from Barbadose

Spurlock (1978) has selected his Barbado flock for frequent lambimg,
with some emphasis on body size and multiple births. His remaining flock of
10 mature ewes averaged 1.9-2.0 lambe per birth during 1976 amnd 1977 Goode
(1978) reports that in later years his Barbado ewes have averaged about 1.6
lambs per birth when lambing in August—September but about 1.8 when lambing
in Janvary-February.
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Table 2 Summary of prolificacy figures for Blackbelly outside Barbados
compared with other tropical breeds.(Litter size = lambs born
per lambing)

Blackbelly West African Criollo Country and
reference

Ewes lambing 195 2717 2717 Venezuela

Litter size 1.45 143 1.13 (Bodisco et al.,

Single births % 61 59 88 1973)

Twin births % 33 39 "

Triplet births % 6 2 1

Ewes lambing 12 15 14 Venezuela

Litter size 1.75 1.66 1440 (Mazzarri et al.,
1973)

Ewes lambing 52 85 40 Venezuela

Litter size 1.66 155 1.27 (Mazzarri et al.,
1976)

Ewes lambing 145 Guyana

Litter size 1.68 (calculated from
Devendra, 1977)

Single births % 414

Twin births % 48.3

Triplet births % 10.3

Barbado
Ewes lambing 101 U.Sehsy California
Litter size 1.68 (Spurlock, 1974)
Ewes lambing 34 UsSehAsy NeCarolina
Litter size 1456 (Goode and Tugman

1975)
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Other aspects of female reproductione In the experiment of Mazzari et al.

(1976), for which litter size has already been quoted, the percentage of

ewes coming into heat after treatment with fluorgestone in vaginal sponges

was 98.5 for the Blackbelly compared with 94.9 for West African and 76.9 for
Criollos The percentage of these ewes lambing was 73.9, T73.9 and 67«1 respectively.
Goode and Tugman (1975) have shown the high fertility of Barbado and Barbado cross
ewes (see Table 3). These figures have been confirmed by data from two additional
lamb crops (Goode, 1978).

Table 3 Reproductive performance of ewes mated to Suffolk rams in summer and
early fall breeding at North Carolina State University, Raleigh, 1974-T5

No. of Ewes Lambs borm Lambs alive at Mortality
_we breed ewes lambing () per ewe lambing 30 days to 30 days (4)
Dorset 59 6247 0.98 0.66 27
Barhado 36 9404 1 56 1 .ZM T.2
Dorset x Barbado 41 9?‘6 1.63 1.56 1407
Barbado x Finnish
(young ewes) 18 9444 167 1450 10.0

Source: Goode and Tugman (1975)

Barbado ewe lambs can be bred first at the age of 5-8 months (Spurlock,
1378)« According to Mason (1978) in Barbados under good conditions ewes
can lamb first at 12=13 months but 14=15 months is the more common age at
first lambing. In contrast, Patterson (1278) rives 16.8 months as the age
at first breeding and 21.6 months as the age at first lambing for ewes at
the Six Cross Roads sheep multiplication station. However, he also states
that Blackbelly replacement ewes usually enter the breeding flock at 9-11
months of age. Average gestation periods recorded are 150 days (Spurlock,
1974) and 151 days (Reverdn and Garcia, 1975).

Apart from their high prolificacy, another important characteristic
of these sheep (and of most other tropical breeds) is their ability to breed
throughout the year, or at least to have more than one breeding season.
Spurlock (1974) reported that Barbado ewes dropped lambs in all months of
the year; however, the winter period (January-February) was favoured. To
exploit the phenomenon of the year-long sexual season, breeders have at—
tempted to breed their ewes with a view to having three lamb crops every two
years, that is, an interlambing period of 8 months., However, provided the
flock is maintained at a high plane of nutrition and level of management,
it is possible to obtain two lamb crops per year though such an accelerated
lambing rhythm cannot be maintained indefinitely due to its adverse effects



on litter size, lamb viability, and the general condition of the ewe herself.
Boyd (1978) referred to one original ewe in his research flock of ten that
had lambed eight times during a period of slightly over 45 years (April 1974
to November 1978), produced 14 lambs and weaned all of them at 60 days of
age. This ewe was never assisted at birth nor placed in a lambing pen for
any period of time. Wallace et al. (1977) quoted observations by Allen (1976)
and Reel (1976) that many 'pure' Barbado ewes showed outward signs of coming
in heat and would stand for the ram three days after parturition. Patterson
and Nurse (1974) reported that on estates in Barbados the most frequent
lambing rate was twice per year while on small farms there were at least 1.5
lamb crops per year. Table 1 shows 8.3 and 9 months as the average

intervals on two Government farms.

Foote (1977) alluded to the ability of Barbado ewes to return to fertile
breeding within about one month after lambing, which established a rather
short postpartum interval and made it possible to produce two lamb crops per
year. Spurlock (1974) found interlambing period in his selected line during
1971=73 t0 be 214 days (ranga 174-321 days) or about 7 months, giving 1.72
lambings per ewe per year. Cull ewes averaged 258 days. By 1978 the lambing
interval had been reduced to months (Spurlock, 1978). The earlier figures
represent a period of 64 days (range 24~71) between lambing and subsequent
conception. The longer intervals were from ewes with 3-4 lambs which ap-
peared to retard return to breeding. Thompson (n.d.) noted that the Barbado
will lamb every 9 months on the range and every 9 months or less in con-—
finement., Goode and Tugman (1976) were able to get three lamb crops in 18
months using Blackbelly crossbred ewes. McPherson (1975) found that at Ebini
the mean interlambing period for 1-2, 2-3, 3-4 and 4-5 year-ocld ewes was
247, 206, 190 and 213 days respectively.

Lamb mortality. Patterson and Nurse (1974) indicated that mortality is not
a major problem on estates in Barbados; 40 percent of respondents had never
experienced deaths. On the other hand, 43 out of 53 small farmers had
recently suffered losses, The experimental report of Bodisco et al. (1973)
is spummarized in Table 4. Pre— and postweaning mortality was higher in
Blackbelly lambs than in West African and Criollo lambs. Thus, only 65.5
percent of Blackbelly lambs survived tc 6 months of age compared with 74.3
and 79.2 percent for West African and Criollo lambse respectively. As
expected, mortality was higher among multiples %32.4 and 36.7 percent in
twins and triplets, respectively) than singles (21.6 percent). However, no
general conclusions should be drawn from this report since lamb viability is
dependent on s0 many environmental factors such as size and health status of
the flock, level of management, and whether the climate is arid or humid.
Thus, when Blackbelly sheep were first introduced at Ebini (Guyana) in 1974,
lamb mortality was as high as 45 percent; however, it has since been brought
down to 25 percent (McPherson, 1976)s In the flock of approximately 100 ewes
at Craigston Estate (Carriacou), Mr. Kent indicated that lamb mortality was
not much of a problem and varied from 5 to 10 percent. Mason (1978) reported
that lamb mortality at the Government Farm in Barbados was 12 percent but
that with poorer management it could go up to 25 percent. Thompson (ne.d.)
reported that, in a Barbado sheep flock, of 56 lambs born 49 were weaned,
giving a mortality rate of 12.5 percent.
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Table 4 Percent lamb mortality data for four breeds at
Maracay, Venezuela

Birth Weaning Birth Litter size
Breed to to to at
weaning 6 months 6 months 6 months
Barbados Blackbelly 191 154 3445 0.95
West African 15.8 9.9 257 1.06
Blackhead Persian 21.0 13.6 34.6 0.89
Criollo 10.8 10,0 20.8 0.84

Source: Bodisco et al., 1973

Growth. Available records of body weight and rate of gain of lambs of Black=-
belly compared with other tropical breeds are summarized in Table 5. It is
apparent that Blackbelly lambs grow as well as those of the other tropical
breeds. This is of special importance if one realizes that more than 60 percent
of the Blackbelly lambs are born as multiples. The fact that Barbado lambs
(Spurlock, 1974) grew faster (190 g from birth to 6 months) than Blackbelly
lambs indicates that there is tremendous scope to improve growth rate in
tropical breeds by proper nutrition, management and selectiodne.

The report by Chacon et al. (1970) is the only one that compares feed
conversion efficiency among lambs of various tropical breeds including Blackbelly
type (see Table 5 for various breeds involved); the amount of food required per
kg gain ranged from 8.1 to 9.2 kg and the differences among breeds were statistically
not significant.

Shelton et al. (1973) reported that maintenance requirements for Barbado
sheep, when expressed as a function of body size (TDN in 1b per 1b body wt),
were higher than for the Rambouillet (0.0163 vs 0.0126).

Wallace et al. (1977) reported that the Barbado-sired lambs had an
acceptable rate of gain and feed efficiency under feedlot conditions when compared
with halfbred Finnish Landrace lambs. The lambs were fed either 10, 20 or 40
percent roughage in a pelleted ration. Average pounds of feed per pound of gain
were 5.4, 5.4 and 6.9 respectively. However, the Barbado-sired lambs grew at the
greatest rate on the higher roughage ration z40 percent ).
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Summary of lamb growth records of Blackbelly

compared with other tropical breeds

Breed

Body weight (kg)

at:

Daily gain (g):

Country and reference

Birth Weaning Pre= Post= Over—

12 wks mos wng wng all

Barbados Blackbelly  2.86 11.8 110 Barbados(Patterson, 1976;
Pigdené 19?4)

Barbados Blackbelly  2.55 9.24%/ Barbados(Patterson, 1975)
Barbados Blackbelly  2.54  12.1 20.4 106 177 90
West African 2.78 12.5 18.2 107 49 11 Venezuela(Bodisco et al., 1973)
Blackhead Persian 2449 10.2  15.2
Criollo 2.76  12.1 16.4 103 30 66
Barbados Blackbelly 3.1 13,8 127
West African 2.9 14.9 141 Trinidad(Rastogi et al., 1979)
Blackhead Persian 3.0 14.4 136
Barbados Blackbelly Castrated and 149 Venezuela(Chacon et al., 1970)
West African intact males 154 (cain from 8 to
Criollo ! " 148 11 months of age)
BB x Criollo Castrated males 153
WA x Criollo " " 138
Barbados Blackbelly 13.9
West African 1443 Venezuela(Rios, 1968)
Blackhead Persian 13.0
Criollo 11.6
Barbados Blackbelly 2.6 95 Guyana(Devendra, 1975)
BB x Creole 2.6 100
Barbado Ram lambs only 190  UsA—Califormia(Spurlock, 1974)

a/ Age at weaning not given (? 8 weeks)
BB = Barbados Blackbelly

WAL = West African

BP = Blackhead Persian
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of the reports are from U,S,A, and have been summarized

Table 6 Results of accelerated lambing programme at
Raleigh, North Carolina (1971 - ?3?:’1
EwWe breed
Trait Dorset Dorset x Dorset x Rambouillet x
Barbado Finnish  Finnish
No. of potential lambings 19 2 30 20
Ewes lambing (%) 100 100 85 100
Lambs born/ewe bred 1.42 1.56 1.30 1.90
Lambs at 30 days/ewe bred 0495 1.50 1.10 1.65
Mean lambing date Decs 12 Dece 1 Jan. 18 Jan. 6
Gestation period (days) 143 146 144 144
Lamb birth wt (kg)° 2.9 37 3.0 301
Mortality up to 30 days (%) 33.3 4.0 1504 1342

8pigures in the tabl
b

Source: QGoode, 197

Table 7

e are averages over 2 lamb crops in 18 months.

All lambs were sired by Suffolk rams.

3.

Resulte of accelerated lambing programme at
Upper Mountain Research Stgtion, Laurel Spring,
North Carolima (1974 - 75)

Ewe breed

Trait ~ Dorset x Dorset x Rambouillet x
Barbado Finnish  Pimnish
Ewes bred 47 47 47
Ewes lambing (%) 96 94 T
Lambs born/ewe lambing 1.93 2.14 2.21
Lambs marketed/ewe lambing 169 1.68 1.89
Age at 45 kg mkt wt (days) 164 165 164
Lamb wt /day of age (g)° 272 272 272
Mortality up to mkt wt (%) 12.3 2143 1446
Total lambs marketed per
ewe lambing 4.84 471 4446

:Figuru in the

table are averages over 3 lamb crops in 18 months.

All lambs sired by Suffolk rams.

Source: Goode

and Tugman, 1975,1976.
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Table 8 Results of accelerated lambing programme (continuous
lambing) at San Angelo, Texas

Ewe breed
Trait Finnish x Barbado x
Rambouillet Rambouillet

No. of ewes 38 27 '
Ewe years T0 49
Lambings per ewe/yearb 1.28 1.63
Lambs born per lambing’ 1.70 1,68
Lambs surviving (%) 6943 80.4
Lambs weaned per year 151 221
Kilograms lamb weaned per year® 2846 431

ul;z-eli.l'ni.x:u.elrsr results and should be interpreted with caution.
bEues lambed on the range, and it is likely that some lambs
were lost before being recorded.

“EBarly weening weights (60-90 days).

Source: Shelton, 1976.

Table 9 Results of accelerated lambing programme at
Hiasisa&ppi Agricultural and Forestry Experiment

Station
Ewe breed
Barbado
Trait Barbado x Dorset Dorset
No. of ewes 15 14 15
No, of exposures to the ram 45 42 43
Ewes lambing () 9505 90.5 674
Lambs born/ewe lambing 1049 1.24 1.14
Lambs weaned/ewe lambing 1.46 1413 0.90
Av. lambs/year/ewe 2413 1.68 1.10
Av. lambs weaned/year/ewe 2.10 1.54 0.87
Ave lamb birth wt (kg)° 3.31 4.04 3.84
Av. 60-day wt weaning (kg) 14.5 19.0 2042

bf‘igures in the table are averages over 3 lamb crops in 2 yeaz_‘s.
All lambs sired by Suffolk rams.

Source: Boyd, 1976.
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Finnish Landrace and Barbados Blackbelly breeds were introduced into the
UsSeA. with a view to improving fertility and prolificacy of traditional
mutton breeds by crossbreeding, The resulting crossbred ewes were to be
used in the southern parts of the country or in mild temperate regions like
North Carolina. Further, the possibility of using these crossbred ewes in
accelerated lambing systems, as opposed to the traditional one lambing per
year, was to be determineds In such programmes, Suffolk has always been
used as the terminal sire breed.

The report of Boyd (1976) compared the reproductive performance of
pure Barbado ewes with that of Barbado x Dorset and Dorset ewes., Barbado
ewes were superior in all respects except lambd body weights at birth and
at 60 days. Barbado ewes weaned 1.46 lambs per ewe per lamb crop or 2.13
lambs per years.

The following conclusions can be drawn from the work in North Carolina:

- Dorset x Barbado and Dorset ewes bred and lambed earlier than the
Finnish Landrace crosses;

~ Finnish Landrace cross ewes were more restricted in the length of
their sexual season, thus Barbado cross ewes appeared to have more
potential in an accelerated lambing programme;

- in birth weight and survival the lambs out of Dorset x Barbado ewes
were superior to those out of Dorset and Finnish Landrace cross ewes
(see Tables 3, 6 and 7);

- Dorset x Barbado ewes exhibited higher levels of tolerance to heat
and parasites;

= in lambs born, alive at 30 days, or marketed, the Dorset x Barbado
ewes were second only to Rambouillet x Finnish Landrace ewes;

-~ there was almost no difference in postweaning gain or in age at
market weight (45 kg) among lambs of the three crossbred ewe groups.

The work at Laurel Springs alsc demonstrated that the crossbred ewes could
be rebred while still nursing and that it was possible to obtain three lamb
crops in 18 months.

In Texas, Barbado x Rambouillet ewes and their lambs were clearly
superior to Finnish Landrace x Rambouillet ewes (Table 8).

A planned commercial crossbreeding experiment is presently underway in
Barbados at the Government Farm, OGreenland. Suffolk and Dorset rams were
imported from the U,K. to be used on Blackbelly ewes for the production of
crossbred market lambs (see Plate 5). More recently, amother importation of

Suffolk and Dorset rams and ewes from the U.S,A, has occured. A few crossbred

lambs were born in 1977 and these were 12 = 14 months old in July, 1978, while
another lamb crop was obtained in January, 1978. The Dorsei crosses are white

or sun-tan in colour with the characteristic Dorset face. The Suffolk crosses

are grey-brown and always black-faced. None of the crosses showed the black
belly pattern.
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Experiments in Venezuela showed that crossing native Criollo ewes
with Barbados Blackbelly, West African or Blackhead Persian rams increased
lamb weights, significantly so at 6 months (see Table 10) (Reverén et al.,
1978 2 and b).

Table 10 Body weights of crossbreds betiween Barbados (BB), West African (WA),
Blackhead Persian (BP) and Criollo (Cr) in Venezuela

Body weight(kg) at: Daily gain(g)

Breed or cross Birth Weaning birth to 6 months
(12 weeks) Six ‘
mos
BB x Criolle 2.67 13.6 18.1
BB x (BB x Cr) 2467 12.4 16.7
WA x Criollo F, 2.65 14.3 19.7
WA.x (WA x Cr) 2481 11.8 1649
BP x Criollo F, 2.78 13.1 1740
BP x (BP x Cr) 3.01 1349 19.3
BB + WA 2453 1442 21.0 103
BB x Cr + WA x Cr 2+45 14.0 19.8 96

Source: HReverén et al., 1978 a and b,

farcass characteristics of crossbreds. The data are summarized in Tables
11 and 12,
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Table 11 Carcass traits in lambs sired by Suff.lk rams (in Mississippi)

Ewe breed

Trait Barbado
Barbado x Dorset Dorset

No. of observations 18 16 10
Live weight (kg)® 42.3 46.4 42.3
Carcass weight (kg) 22.5 24.0 21.6
Dressing % 531 51.7 50.9
Slaughter age (days)? 220 226 200
Weight per day of age (g) 191 196 220
Carcass wt per day of age (g) 102 106 110
USDA quality grace (15 = Prime +) 12.9 13.8 13.4
Leg score (15 = Prime +) 12.4 1342 1342
Rib-eye area (cm2) 13.6 13.8 13.6
Back fat thickness (mm) 9.5 8.7 Ted
Hind saddle (%) 45.6 45.8 46.8
USDA yield grade™ 3492 3455 2496
Percent kidney and pelvic fat® 548 4+14 2.92

a Significant (P<0.05) breed differences.
b Significant (P<0.01) breed differences.

Source: Boyd, Rogers and Chapman, 1976..
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Table 12 Influence of breed of sire on certain carcass characteristics
of slaughter lambs born to grade Rambouillet ewes (Texas)

Sire breed

Trait Suffolk Finnish Barbado Navajo
Number of carcasses 18 16 17 11
Mean carcass wt (kg) 23.4 23.4 2240 23.0
Dressing %a 56.8 5649 55T 574
USDA quality grade® 12.2 11.8 11.6 11.6
USDA yield grade 3.42 3.45 4429 3.60
Estimated % boneless cuts 4447 44.6 4342 A4.4
Estimated % total consumer cuts 8249 83.3 82,2 83.0
Ribeye area (om2) 1245 12,0 11,0 116
Ribeye area per 22.7 kg carcass 1241 117 114 115
Tenderness shear (kg) 3.2 444 444 444
Backfat thickness (mm) 5.8 4.8 6.2 5.7
% kidney and pelvic fat 3657 4465 6.17 4.28
% trim from tail and dock 0.67 0.60 0.95 0.52
Fat colour score® 2.89 272 2.82 3,00
Fat firmess score® 3.89 3.27 3.94 4.09

a Based on slaughter live weight after a 100-mile haul and an 18-hour shrink.

b USDA quality grades assigned the following numerical values; High Prime=15.
Av. Prime-14, Low Prime-13, High Choice-12, Av., Choice=11, Low Choice-10.

¢ The higher values (1-5 scale) represent a firm white fat cover, the lower

values a soft oily carcasse.

Source: Shelton and Carpenter, 1972.



o DR

The following conclusions can be drawn:

- lambs out of Barbado or Barbado-cross ewes or sired by Barbado
rame grew more slowly and took longer to reach acceptable market
grade which varied between average choice and low prime;

- percent kidney and pelvic fat and backfat thickness were distinctly
higher in Barbado-cross carcasses though fat was whiter and firmer
than that in the lamb carcasses sired by Suffolk and Finnish Landrace
reams}

— leg score was slightly lower in lamb carcasses out of Barbado ewes;

= dressing percent was slightly superior in lambs out of Barbado ewes;
it was still higher in lambs out of Rambouillet ewes though breed of
sire effects were not important.

Chacon et al. (1970) slaughtered lambs of four breeds, viz. Blackbelly,
West African, Criollo x Blackbelly and Criollo x West African, at an approximately
equal live weight of 34 kg with dreassing percentages of 44.0, 45.6, 44.8 and
47.2 respectively.

Spurlock (1974) commented on carcass traits of Barbado lambs as follows:
#"Carcass studies of male lambs sent to slaughter show that those lambs 5 to 7
months of age have much less body fat than do other comparable sheep. Fat over
the ridb-eye muscle (longissimus dorsi) at the 12th rib averages 1.5 to 2 mm as
compared to similarly reared Suffolk or Dorset crosses which have 5 to 6 mm.
Kidney and kidney fat as a percentage of carcass weight is 0.75 to 1 percent as
compared to 2.5 to 3 percent or more for Suffolk and Dorset crosses. Marbling
in the rib—eye muscle and feathering between ribs (intraemuscular fat) is less
evident than in regular market lambs. Since USDA is strongly influenced by
feathering, these carcasses tend to grade medium to high good rather than choices
Muscling is less well developed than in improved meat breeds of sheep but rib—
eye areas per 50 pounds (23 kg) carcass weight of the longissimus dorsi at the
12th rib are above those of tge average market lamb. These measure 2.0 to 2.4
square inches (12.9 - 155 cm ) in surface area. Part of this advantage is due
to small carcass weight, commonly 30 to 40 pounds (14-18 kg) end to lower
percentage of fat in the carcass. Flavor of meat is excellent, being milder
than in our usual market lambs. This is probably due to lesser fatness, since
the characteristic flavor of lamb meat is primarly concentrated in the fat".
The excellent flavour of the meat is confirmed.by the experience of the senior
author.

Summary and Conclusion. The Blackbelly sheep are very hardy and well adapted

to the tropical climate of the Caribbean. They show year—round fertility;
however, it is not kmown if there are peak cycling periods. They are much more
prolific than most other tropical breeds of sheep although apparently not as
prolific as has often been claimed. Venezuelan West African sheep possess the
same qualities as do the Blackbelly and in fact, Venezuelan workers at Maracay
expressed preference for the West African breed. In any experiment desipgned

to evaluate the performance of Blackbelly sheep, cognisance must be taken of the
fact that these sheep are traditionally accustomed to be managed in small flocks
and that their performance may deteriorate under large scale farming.

It is obvious that there is a paucity of information on the performance
of Blackbelly shcep and its crosses under West Indian environment; until very
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recently the only objective data came from Venezuela and the U.S.A.

Recognizing the Blackbelly sheep as a unique regional resource and its
special impertance in raising the living standard of Barbados sheep farmers,
Rastogi (1975) proposed the following action plan in order to satisfy increased
demand in the export market and to improve mutton supply to the home market:

- DBreed evaluation. Performance recording of sheep for most economically
important traits of ewes and lambs with a view to establish Breed
Standards , followed by selective registration by a Breed Society .
This should help raise prices in the export market. The Breed Society
should actively participate in organizing performance recording and in
disposing of the export orders-

- Genetic improvement by selection. Mainly to supply the export market
and local needs for replacement stock. The criteria for selection

should be growth rate and body conformation with simultaneous monitor-—
ing of performance with respect to ewe fertility and prolificacy.

-~ Crossbreeding for market lamb production. Only part of the Blackbelly
poptlation be devoted to this effort. Market lambs can be either 3~

or 2-breed crosses. The production of 3-breed cross market lambs
requires stratification of the sheep industry into three kinds of
breeder organizations:

i. The breeder of purebred (exotic) meat breeds. This breeder
primarily sells rams that will be used to sire market lambs;

ii. Tﬁe producer of purebred and crossbred Blackbelly sheep. F4q
ewes are sold to the commercial producers of market lambs while
F4 ram lambs are sold for slaughter;

iii. The commercial producer crosses the Fy Blackbelly ewes with a
third breed of ram (bought from the breeders in step i.) to
produce 3-breed cross lambs all destined for slaughter.

We believe that sheep farmers in Barbados are not yet ready to accept
such a stratified system of sheep production. What is needed is to first
demonstrate to the farmer the dollar profit that they stand to make by cross-—
breeding. This can be done by producing 2-breed cross lambs destined for
slaughter and it should serve as a better solution for the immediate future.
Meanwhile, the need to improve upon the present systems of management, feeding
and health care to the benefit of the exotic breeds and crosses should be stressed
to the farmers. As the benefits of crossbreeding and improved level of husbandry
begin to gain acceptance with the farmers, the production of 3-breed cross lambs
for market can be introduced gradually on a phased basis.

The Suffolk should be the breed of choice for the production of 2-breed
cross lsmbs while for the production of 3-breed cross lsmbs, Dorset cean be used
to produce Fq ewes to be mrted to Suffolk 2= the terminsl sire breed.

This plan was put forward four years ago. In view of the small numbers of
the pure Blackbelly on the island, its remarkable adaptation to its environment,
its proved prolificacy and the interest in the breed oversease, it is now con-
sidered that the major improvement effort should be devoted to the genetic
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improvement of the pure bred. This should be designed to improve mutton
conformation and feed efficiency without losing adaptation or prolificacy.

It should be based on the performance recording of pedigree flocks and on

the experimental and development flocks. In this connection it is very
satisfactory to learn (Laurie, 1979) that three sheep breeding stations are
going into operation in Barbados, namely those of the Ministry of Agriculture,
the Agricultural Development Corporation and the Caribbean Council.

It is hoped that crossbreeding will occupy a minor place in the programmes
of all three stations. While any crossbreeding suggested here is for commercial
crossing, i.a. with slaughter of all F, or back-cross lambs, it is very tempting
for a farmer to be misled by the hybria vigour in the cross and to continue to
use the crossbred females for breeding in the hope that their superiority will
be maintained. Genetical theory and past experience with wooled sheep in
Barbados indicates that this is a forlorn hope.
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2.2 WHITE VIRGIN ISLAND SHEEP

The decision to visit the Virgin Islands was based on the following extract
""the dominant type seen over the Islands is still a white faced, white bodied sheep
with a very light, fine, short fleece. A few sheep of this type have been seen on
other islands and it has been zssumed that they were the descendants of imported
Buropean breeds of sheep. These are similar to the white sheep seen on the British
Virgin Islands which are also found in some numbers on St. Croix and in smaller

numbers on St. Thomas..." (Faulkmer, 1962).

U.S. Virgin Islands

The only published reference to sheep in the U.S. Virgin Islands reads as
follows: "In the Virgin Islands, as almost throughout the West Indies, the
principal breed is the West African wool-less sheep. This breed is so well
adapted to our conditions, that it overcomes every attempt at cross-breeding,
and after a few generations is back in essentially pure form, no matter what it -
has been crossed with.

"Ourtnative® sheep have two great advantages: 1) they almost always have
2, 2 or even 4 lambs at a time; and 2) they will breed at almost any time of the
year and if well enough fed, will often bear 2 'litters' a year.

"They also have z disadvantage: they are so slender that they don't produce
much meat. First crosses with European breeds are meatier, but breed only once
a year, and produce only single lambs (or very rarely twins). Their heavy wool
keeps them too hot, and they grow slowly, and do not thrivesseess

"A few years ago, one of four native ewes produced two litters of 4 lambs
within a 12 month period. Cbviously £ thin lambs will carry more meat than 1 fat
and chunky one, and probably even iwin native lambs will outweigh +the meatiest
single that can be produced here. The Barbados Blackbelly, which is just a colour
varization of our'native!breed, has been known to produce and raise 5 lambs at

one birthi" (Bond, 1975).

The author's observations would support the conclusion of Bond that the White
Virgin Island sheep is a hair sheep of West African origin related to other such
populations in the Caribbean. It is sometimes called '"Creole" which is confusing
since most Creole (Criollo) populations elsewhere are wooled sheep.

According to the FAQ Production Yearbook 1977 there should be 7,000 sheep
in the British Virgin Islands and 4,000 in the US Virgin Islands. In St Croix
there used to be about 3,000 sheep. Now they are reduced to 1,500 - 1,000 due to
the depredations of dogs and drought. There are about four large flocks and the
rest are on small holdings. The author visited five flocks whose sizes (breeding
ewes) were 500, 100, 70, 14 and 10 respectively.

The typical local sheep is a white hair sheep polled in both sexes (see
Plates 6 and 7). Pale tan - self colour or in patches — is a common variant. Occasional
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sheep are brown or brown with black belly or tricolor - brown and white with
black belly. Some sheep have a little wool on the back. Any considerable amount
(and also black face) is attributed to crossing with Suffolk in the recent past.
The males have a throat ruff and a slightly convex facial profile. The tail hangs
to the hocks. The ears are short and horizontal. The eyelids are black. The
general impression is of a sheep with a better mutton conformation (less rangi)
than the Barbados Blackbelly. Six ewes on one of the small farms averaged 63%

cm (range 593-67) in height at wither which is actually lower than the Barbados
sheep. On another farm a 16-month male weighed 150 1b.

Sheep are mostly grazed on rough pastures; the better managed flocks have
access to improved pastures of (Guinea or Pangola grass and may be given a grain
supplement. They are brought back to pens at night to protect them from stray
dogs and from theft.

The chief ailment is due to helminth worms. Drenching is a necessity - every
3 months is desirable; twice a year (after lambing) is the minimum. Footrot does
not appear to be a problem. Boophilus ticks carrying Babesia were brought in from
Texas in 1937 so exports have to be quarantined. Tetanus is also present.

Some breeders confirmed the observations of Bond (quoted above) that purebred
temperate breeds do not survive and crossbreds have a high mortality. The chief
cause of death is worms, especially in the lambs.

Ewes lamb first at 14 months of age and can lamb every 6 months thereafter.
In the five flocks visited litter size (based on reports or actual number of lambs)
averaged 1.4, 1.5, 1.0, 2.0 and 1.3 respectively. These figures were said to be
lower than normal owing to drought in 1977.

Sheep production in St Croix is in decline. In the past 5t Croix had the
reputation for a white, prolific breed of hair sheep. Now the sheep are said
to be smaller in size, less fertile, more variable in colour and mixed with wool
breeds. There is no organization for sheep breeding and marketing. There is no
official campaign against the menace of predatory dogs. The small producer can—
not guarantee a uniform supply so they sell to private consumers (especially
Moslems) while the supermarkets are supplied by large scale imports of mutton
from U.S.A. and New Zealand. Easter and Christmas are the commonest times for
slaughter at ages of 6 and 9 months.

This lack of support for the pure breed is unfortunate since the White
Virgin Island is the only hair breed for which the same high prolificacy as the
Barbados Blackbelly is claimed. A programme of conservation, purebreeding and
selection is urgently needed.

Virgin Island sheep have been exported from St Croix for a cooperative
research programme at Utah State University, Logan; Florida State University,
Gainesville; and the Ohio Agricultural Research and Development Centre, Wooster.
The small flock at Wooster has exhibited a younger age at puberty than contemporary
Barbados Blackbelly, a higher litter size at birth and a lower lamb mortality.

The St Croix sheep are also heavier and have a higher growth rate (Parker, 1978).

The original 24 animals were obtained in 1975 and now the total flock at 4
locations (including Pomona, California) numbers about 20 adult and 20 young males
60 adult and 30 young females. All are white and polled. Adult males average 60-
75 kg and females 40-55 kg. 18% of births are singles, 50% twins, 21% triplets and 5%

quadruplets giving a prolificacy of 213% (Foote, 1979).
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British Virgin Islands

David Smith (1979) writes as follows:

"It is doubtful whether there are more than 7,000 sheep in the B.V.I.,
at present, although it ie extremely difficult to get accurate figures. On
Tortola, itself, the average flock size is around 25, There are only, in
fact, two farmers with flocks of over 100. Sheep are grazed mainly on the
hills on guinea grass, pangola or local bush. No supplementary feed is fed
except on very rare occasions. All animals are penned at night and killer
dogs are our greatest problem. Worms were a major problem but, for the
past year, I have been dosing all the sheep with Panacure. The results have
been dramatic and lamb mortality has nearly disappeared. I am still waiting
to hear from a laboratory in America as to the exact types and species of
wormse I have seen no Boophilus ticks on the sheep, or goats for that matts-
while in the B.V.I."

"I still believe that the white sheep must have some Wiltshire Horn in
them. Horms are not uncommon in the rams on the island, at present, although
they only develop to two or three inches."

"sesesethe white sheep in the B.V.I. are expanding and I would expect
that the whole of the national flock will be entirely white after five years
although we still show signs of the Black Head and the Barbados Black Belly.
The whites appear to breed true. In our own flock we have had only two off=-
whites in a three year period and this may have been caused by a ram—lamb.

It is the Government's policy to encourage the production of sheep as there
was a2 big decline when the tourist-oriented policy started in the late 1960s.
The worming of the sheep is a free service and a puaranteed market for all
stock produced is assured onre the abattoir comes into operation, sometime
towards the end of this year."

"There are definitely two litters a year or at least five in three
years. (ur male breeding rams weigh between 180-190 pounds (80-85 kg). Uur
better ewes are now weighing 120 pounds (55 kg)«"

Sale weights of 17 rams averaged 30 kg at 224 days of age. Weaning
used to be at 4 months but is now 3 months; 10 ewes averaged 23 kg at an
average weaning age of 118 days; a later group of 10 rams averaged 25 kg at
an average weaning age of 109 days.

'"The Department of Agriculture, here on Tortola, has for the last three
Years been trying to improve the Virgin Island White Sheep by selectionesses™

"We have just imported two pedigree Wiltshire Horns from England and we
are hoping to produce a lamb with better carcass conformation. We will decide
from observation what form our management will follow. At present, we have
our flocks divided into two, keeping one flock pure indigenous and the other
with the Wiltshire Horn. The resultant crossbred ewes will be divided into
two with one lot put onto the other Wiltshire ram and the other lot returmed
back to the indigenous. From this, we hope to discover whether the twinning
and two litters a year factor are lost in the F2 crogs. "

In a later letter it is reported that 87 lambs were born in 46 births
giving en average litter size of 1.89 lambs per birth.



Katahdin breed

In 1957 Mr. Michael Piel of Abbot Village, Maine, imported one ram
and two ewes (all triplets) from St Croix with the purpose of forming a
new woolless meat breed. He crossed them with various British breeds but
eventually discarded all crosses except those from the Suffolk. Later
Wiltshire Horn blood was introduced. Intense selection for growth rate,
mutton conformation and prolificacy and against wool and horns produced
ghe Ka.t?hdin breed, named after the highest mountain in Maine (see Plates

and 9).

The Katahdin breed has a hairy coat with an undercoat of fine wool
which is shed in spring. White is the commonest colour but ™tan, brown,
speckled, sprockle face, pie-bald, skewbald, roan and blackbelly occur™.
Ninety percent of the animals are polled. The tail is 20-25 cm long.
Mature weight of rams is 68-90 kg and of ewes 55=73 kg.

Ewes can be bred from the age of 6 months. They can breed round the
year but in Maine they are bred to lamb during January to April. A fertility
of 85 percent includes ewe lambs. Prolificacy is up to 200 percent for well
fed adult ewes in good seasons. The average has been 168 percent for all ages
and years. This is made up of 45 percent single births, 42.5 percent twin
births, and 12.5 percent of triplet births (including one quadruplet set).
Dystocia is very rare and newborn lambs thrive without assistance even in
winter. Milk yield is sufficient for ewes to feed twins or triplets.

In 1976 the 76 ewes over one year old had 147 lambs surviving to be
weaned at 90 days of age in early July. They averaged 19.5 kg in weight with
a range from 26.7 kg for single ram lambs to 17 kg for triplet ewe lambs;
twin ewe lambs averaged 18.9 kg.

Katahdins are good flocking sheep and they graze in a compact mass.
They are not troubled by either high or low temperatures. They are resistant
to internal parasites and external ones are non-existent (Schmiedlehner, 1979).
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23 BAHAMA NATIVE by A.S. Demiriiren

According to the FAQ Production Yearbook the sheep population of the
Bahamas has gradually risen to 31,000 in 1977. However there are reasons
to believe that in fact it may have been falling.

The hair sheep of the Bahamas is a thin-tailed medium-sized mvtton
breed with a well proportioned skeletal structure. The ewes are polled
and the rams have horns. The body cover is a mixture of hair and kemp
and the fibre colour is usually white with some brown and black spots.
The thin tail is about 25 centimeires long and extends down to the hocks.
The legs are white with brown and black spots over the hoofs, The size
of the head of the ewes when measured from the top of the crown to the
tip of the nose is 23 cm and in rams 30 cm. The face is white with black
or brown spots. Ears are of medium size and about 11 cm long. Rams have
Roman nose and powerful horns. The average body weight of the mature ewes
is 37 kg and mature rams weigh about 65 kg. It was possible to take some
skeletal measurements as follows:

Ewes TOem = 68cm - 34 em - 22 cm
Rams 83em - T75cem - 41cem - 31 cm

These figures represent (1) trunk length from front of the scapula to
pih bone, (2) from the highest point of the wither vertically to the ground,
(3) vertical distance from wither to the ventral surface of the sternum
immediately behind the front legs, (4) chest width at scapula. Visual
evidence of imported breed influence (e.g. Barbados Blackbelly, Wiltshire
Horn , Cadzow Improver) is strong in some individuals.

During the visit to the sheep farms on Long Island, farmers said that
ewes can breed and lamb twice a year, The experiments conducted at the
BARTAD Station in North Andros Island and observations made on 298 lambings
and 278 weanings indicate that ewes will give birth to 1.4 lambs per lambing
and wean 1.2. The average birth weight of the lambs was 3.3 kg and they
reached 25 kg in 90 days. Interval between lambings averaged 227 days
(146 lamb crops per year) when the rams are continuously with the ewes.
Using these figures it was estimated that the average ewe at the BARTAD
Station bore 2.25 and weaned 1.9 lambs per year.

The conclusions from the results are as follows:

1. Performance of Native ewes and rams is equal to or better than
introduced Barbados Blackbelly, Florida Native and Suffolk sheep.
Therefore, future breeding programmes should stress the use of
Native stock, particularly by identifying and selecting the
higher producing ewes and concentrating the most desirable
seedstock in elite herds.

2+ Selection programmes should aim at improvement of ewe prolificacy
and lamb rate of growth from birth to weaning, without sacrificing
the ewe lambing interval. This can be accumplished by using fast-—
growing twin-born ram lambs from ewes with lambing intervals of
250 days or less. Ewe phenotypic characteristics should not
receive a great deal of emphasis.
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A sheep husbandry station is now being set up on Long Island by the
Government of the Bahamas, one function of which will be to establish a
flock of hair sheep from the best genetic material available and improve
the breed through selection based on economic traits.
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2.4 PELIBUEY SHEEP OF CUBA

These sheep apparently came from Africa first to Cuba but precisely
when and from where is not known. However there is a tradition that the
slaves from Cuba came chiefly from Angola. Although differing in colour,
being chiefly tan, white or tan—and-white the sheep are clearly similar
to the Barbados Blackbelly (see Plate 10).

According to the FAO Production Yearbook 1977 there are 346,000
sheep in Cuba. This is more than all the other Caribbean islands together.
About 75 percent of these are of the hair breed called originally "Carnero
de Pelo de Buey" (i.e. ox-haired sheep) and now shortened to "Pelibliey".
These sheep are also called "Criollo™ but they differ from the Criollo
of the mainland of Latin America which are wooled sheep descended from the
Churrro of Spain. About 75 percent of the hair sheep are on private farms,
not state farms.

Pelibliey sheep are of all colours including tan (or red), white, tan—
and-white, black belly and black. The first three colours are the most
frequent. The black may in fact be a very dark mahogany red. The Pelibiley
sheep on State farms are either red or white. The red animals are preferred
since they are believed to be stronger. Alsc the red colour is dominant to
the white of the Pelibiley (but not to the white of European breeds).

In one State farm lamb mortality has recently been reduced from 20
percent to 13.4 percent by keeping the lambs in a "day-care centre™ while
the ewes are at pasture. The lambs are thus spared the long walk to pasture
and back. They suckle early in the morning and when the ewes return at
13,00 hours. During the morning they have access to bagasse and molasses.

In Cuba, the policy on the State farms is to form a new breed by
crossing the Peliblley with improved mutton—wool breeds. The Suffolk, Cheviot,
Corriedale and Dorset have been used in experimental crossing. The Suffolk
is favoured and trials are in progress to determine the optimum proportion of
Suffolk blood. Suffolk x Pelibiley F, ewes are being put to a Suffolk ram sg
that the halfbred can be compared wi‘lh the threequarterbred.

This policy may be satisfactory for State Farms but there seems little
doubt that under ordinary levels of feeding and management it ie the pure
hair breed which will perform best. In view of the large number of these
sheep, a selection programme should be initiated.

Reference
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2,5 TABASCO SHEEP OF MEXICO

Origin and history. Pelibiley sheep were introduced from Cuba to the
Yucatfn peninsula of Mexico probably in the 19308 but possibly earlier.
Because of their ability to live im the hot, humid tropical environment
they gradually moved westward into Tabasco and Vera Cruz, but even in

the census of 1960 the number of sheep in Campeche and Tabasco was given
as gero with only 149 in Quintano Roo (Berruecos et al., 1975). Their
name became corrupted to Peliglieys Now they have been renamed Tabasco
(see Plate 11). The first appearance of this name is in Ruz (1963).
Official policy is to expand numbers as rapidly as possible and to this
end export of females is forbidden. It is estimated that they now number
about 100,000, (The rest of the 4.5 million sheep in Mexico are wooled -
either Criollo or its crosses with Rambouillet. There are also a few
pure and crossbred Suffolk, Hampshire, Dorset, and Corriedale). Most of
the flocks are small but there are large experimental flocks on several
experiment stations of the Instituto Nacional de Investigaciones Pecuarios
(INIP). As a result, most of the hard facts about the Pelibiiey are derived
from the Tabasco sheep of Mexico.

In many ways the Tabasco is similar to the Barbados Blackbelly and
a study of blood polymorphisms by Guzman et al. (1975, 1976) showed that
while there are significant differences in two or three cases the two
breeds could derive from the same ancestral stock. The Barbados Blackbelly
appear higher on the leg than the Pelibiley of the same colour at Mocochi
Expex)‘iment Station, Mexico, but are probably no different in weight (Mason,
1978).

Colour. It is the white and tan varieties which were imported to Mexico.
Tan and white are the commonest colours but tan—and-white, tan and black and
white (”payaso™ = harlequin), tam with black belly, and tan with black

face stripes, can be seen (Mason, 1978). The various shades of tan are
called "café", "café tabasco™ and "rojo" by Berruecos et al. (1975).

Black is rare. The same authors describe the black belly pattern as
ngolondrino”. They also mention black body with pale belly (i.e. reversed
badger face).

Tan ("café") animals have a higher percentage of wool fibres and are
more variable in this respect than the white animals which have a higher
average fibre diameter. Tan is dominant to the other colours and patterns
of the Tabasco (there is more doubt about pied) but the white of the Merino
is dominant to Tabasco tan (Berruecos et al., 1975).

Description. Berruecos et al. (1975) give the following description which
they modified from Ruz (1966): ™esocephalic, btroad rounded forehead without
horns, with two depressions behind the orbits, orbits protuberant, face of
medium length and breadth with large sebaceous glands below the intermal
angle of the eye, profile straight, semiconvex or convex. Hair on the face
ghort and fine, skin fine and close-=fitting. Ears short and lanceolate,
covered with fine, short and smooth hair, carried horizontally. Eyes large,
not prominent, coffee to green in colour. Mouth small and lips strong, the
upper one cleft in the centre. Ocular, nasal and buccal mucosae can be pink
or pigmented. :
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"The neck is short, strong and rounded. The male usually has long
hair extending from the occiput to the withers and ventrally from the
pharyngeal region to the beginning of the chest. This hair is not present
in the female in which the neck is finer, longer and thinner. Sometimes
wattles are present in the pharyngeal region.

"The trunk is cylindrical with prominent withers, dorsal line straight
or saddled, rump straight or slightly sloping, tail thin with a low insertion
and about 30 cm long, gemerally with a white tip. Ribse well sprung and with
a good thoracic capacity, abdomen spacious and hips strong and rounded. The
skin is fairly closely adherent; it is covered with hair and a short under-
coat of wool which is sometimes visible.

The legs are of medium size, straight, slender and fine, covered with
close fitting skin and short hair. The typical ovine interdigital sebaceous
gland is voluminous. Hooves are light or pigmented."

From his observations Mason (1978) reported that the development of the
shoulder hair in the male is very variable. Some animals have the mane
without the throat ruff. At the Mococh4 station in Yucatfn about 1 = 2 percent
of animals carry wattles and 3 = 4 percent of rame develop small horns; these
latter are culled.

Adult males weigh 44 - 50 kg (Ruz, 1963, 1966) and females 35 - 40 kg
(Rus, 1963, 1966; Castillo et al., 1972; Berruecos et al., 1975). Height
at withers ies 64 — 66 cm for males and 59 = 66 cm for females (Ruz, 1963,
1966; Castillo et al., 1972). However, Berruecos et al. (1975) give the
higher figures of 78 and 67 cm for 6 males and 138 females at Tizimfn
experiment station, Yucat&n, Ruz (1966) gives complete body measurements
for 6 males and 20 females (see Table 13) and Talavera et al. (1974a)
measured 450 animals of mixed sex and age.

Management. Tabasco sheep first became popular among smald farmers who
until their imtroduction had owned no livestock. They are kept with minimum
attention to supply the family needs of meat. They are also important for
grazing under fruit trees (e.g. mangos and citrus) in Cuba and in Vera Cruz,
Mexico., In Yucatén they are being tried out to graze in the henequen (sisal)
plantations,

On large farms and experiment stations in Mexico they are graged on
improved pastures. Experiments have shown that they can be kept at a
stocking rate of 12 = 22 heed per hectare on pastures of Cynodon plectostachyus,
Cynodon dactylon, Panicum maximum, Pennisetum clandestinum, Brachiaria
ruziziensis and Digitaria decumbens among others i'l‘orros, 1974; Arroyo, 1974;
Trevino, 1974; Torres et al., 19755. Daily gains varied from 44 to 79 g
according to pasture and stocking rate.
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Table 13 Body measurements of Tabasco sheep (cm)

Males Females

Number 6 20
Withers height 65 66
Length of forelegs to elbow 40 36
Length of back (withers to

pins) 64 56
Chest width 30 21
Chest girth 95 87
Cannon~bone girth 945 Te5
Cranial length (occiput to nose) 33 31
Face length (eye to nose) 18 16
Face width (between eyes) 13 10
Craniomaxillary perimeter

(in front of ears) 51 42
Ear length 9 9
Ear width 6 5
Tail length 33 26

Source: Ruz (1966)

On the INIP experimental stations the sheep are grazed for 3 - 4 hours
early in the morning and again in the late aftermoon. They spend the midday
hours and the night in corrals where they have access to water, mineral licks,
and supplementary feed prior to mating and to lambing (Valencia et al., 1975;
Pena, 1976). In the dry season in Yucatfn they are fed roughage such as
maize silage and henequen pulp.

Lambs are weaned at 4 months on government farms. A trial on small
numbers of partly housed animals showed that lambs weaned at 75, 90, 105 or
200 days did not differ in weight at one year but the ewes conceived a month
earlier following the early weaning (Castillo, Rom&n and Berruecos, 1974).
However subsequent experience on pasture showed that weaning at 75 days gave
the lambs a big®et-back with high susceptibility to parasites and diseases,
often leading to death (Valencia et al., 1975). The age at weaning has
therefore been raised to 4 months and may be raised further (Mason, 1978).
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Diseases. The chief trouble arises from gastroc—intestinal parasites and

in times of stress, e.g. ewes in lactation or lambs after weaning, mortality
from this cause may be as high as 60 percent (Valencia et al., 1975). In

the INIP ptations in Mexico sheep are regularly dewormed e.g. at the beginning
of the rainy season and two or three times later at intervals of 17 days.

The commonest genus of nematode is Haemonchus, followed by Oesophagontor 1= .,

Chabertia, Cooperia, Trichostrongylus, Ostertagia, Nematodirus, Strongyloides
and Bunostomum (Barrios et al., 1973)s MNethods of treatment have been studied

by Herrera et al. (1973 a and b); Barrios et al. (1974); Ortega et al. (1974).
Monieziasis may give trouble in the first few months of life (Quiroz et al., 1972).

The second most important disease is foot rot and regular treatment with
copper sulphate in a footbath is essential (Valencia et al., 1975)e The
incidence of haemorrhagic septicaemia and of blackleg is low. There are no
ticks or lice. Scab is cured by a single dipping (Mason, 1978).

In experimental tests 2.5 percent of animale exhibited antibodies against
Brucella ovie (Suares et al., 1974) and 21 percent reacted to the Cooms anti-
globulin test for B. melitensis (Martinez et al., 1974).

Reproduction. The Tabasco hreed shows oestrus at all times of the year
(Valencia et al., 1975) but the proportion of ewes on heat is low (60 - 70
percent) during February-May (Pena, 1976). The conception rate is high -
normally over 90 percent. Litter size is 1.2 — 1.4 depending on the nutrional
level. These and other indices of female reproduction are listed in Table 14.
The first four columms represent single experiments (or observations); the
next two are results quoted in review articles, which therefore may be
repetitive, and the last is a personal communication.

Salinas et al. (1975) and Pena (1976) reported the results of feeding
concentrate supplements to ewes during lactation or pregmancy or both.
Supplementation raised the twimnning rate from 3 percent to 24 — 27 percent
and reduced the interval between parturition and cestrus from 43 to 33 = 34
days (or from 92 to 69 - 84 days in a second experiment). However, conception
to first service was reduced from 94 to 67 percent so that interval from
parturition to conception was not significantly changed (from 44 days for
the untreated to 39 - 42 days in the supplemented groups).
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Table 14 Aspects of female reproduction of Tabasco sheep on
INIP stations in Mexico
Station Hueytamalco |Paso del Tizimfn |Paso del Tizim{n|Mocochd
Toro Toro
No. of ewes 39 49 288 29-62 300
Year 1970 and 1971 1972 and |1970-=T3 1978
1971 1973
Feed Pasture Pasture % Pasture |Pasture + Pasture
sorghum feed
Age 18t oestrus (days) 300 = 61 300 328
Weight 18t oestrus (kg) 22.8%2,7 21.8
Oestrus length (hrs) 36.3 28.4%7.7 24-48  |o4-48
Cycle length (days) 17.4 17+5%1.5 [16-20
Age 1st lamb (days) 481
Parturition to oestrus | 57-49 54235 25-60  [21-90
(days)
Conception rate (%) 70 97 89.4 93.5 90+ 89.4 90
Gestation length (days) [ 14974 15052 149 15053 [149%3
Lambing interval (days) |271%78 22938 248561 | 240
Litter size 1.19%0.4  [1.29°20.4 | 1.18 1.19=  [1.18= | 1.20
1.40 140
Source Castillo et|al., 1972 Valencia |Castillo Valencia Peﬁa, Ma.sonb,
Valencia et|al., 1975 et al., |et al., et al., |1976 1978
1974¢c 1974a, 1975
1977
a. Hecalculated

be

Personal communication from Valencia
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Characteristics of semen of twelve Tabasco rams collected by
electro—ejaculation are shown in Table 15.

Table 15 Semen chgracters of 12 Tabasco rams
(mean - standard deviation)

Age (days) 231 231 422
Weight (kg) 29.4 2944 44
Ejaculate First Second First
Volume (ml) 0.6%0.5 0.3%0.3 0.8%0.9
Motility (%) 70%0.3 66%0.5 711%7.5
Density (per ml)  (2.555.01)x10° (1.29%,03)x10°  (2.85%.23)x10°
Abnormal sperm (%) 6.9%9.4 36513 4.653.8

Source: Castillo et al., 1976.

Better samples were obtained with the artificial vagina than by
electro-ejaculation (see Table 16),

Table 16 Semen characters of 16 Tabasco rams
(16 ejaculates from each ram)

Method of collection Artificial vagina Electro=—ejaculation

Volume (ml) 0.88%0.3 0.68%0.3
Density (per ml) (6.75%2.87)x10° (2.93%2.78)x10°
Motility (%) 8310 14%20
Abtnormal sperm (%) Te3%3.6 6423443
Live sperm (%) 88%g 84220
Motile sperm (per ml) (5.08%3.20)x10° (1.80%2.33)x10°

Source: Hernandez et al., 1976.
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Mortality. At Mocoché, before treatment fur worms was started, mortality
up to 6 months was as high as 25 — 30 percent. Now young animals (2-»} -6
months of a.go) are drenched every two weeks and mortality has been reduced
to 4 percent. The small farmer does not suffer in this way because his
animals graze over a wide area (Mason, 1978).

At Paso del Toro, lamb mortality up to 6 months during 1970-73 was
9+4 percent for single and twin lambs and 35.7 percent for triplets and
quadruplets. In 1972 weight of ewes and conception rate were very low
while lamb mortality rose to 16.4 percent. This was attributed to
parasitosis (Castillo et al., 1974b).

Body weight and growth rate. Table 17 shows some birth and weaning weights
taken on various experimental stations in Mexico.

Table 17 Birth and weaning weights of Tabasco sheep
(no. of animals in brackets)

Station Birth wt (kg) Weaning wt (kg) Daily gain Reference
( 3 months ? to weaning
Singles Twins Singles Twins ()
Hueytamalco, 2.6%0.5(69) 2.1%0.5(32) Castillo et
1970=T1 1972
Paso del Toro, 2.8%0.6(48) 2.2%0.5(24)
1971
Tizim{n 2.78%0.51(130) 11.03%2.5(130) 120230(130)Valencia et
1972
Hueytamalco 2.44%0.6(144) 11.18%2.79(144) 97%26(144 )ralavera et
: 19740
Paso del Toro, 27 202 15 1267 Castillo e%
1970=73 1974%v
Tizimfn 2.79%0.48  2.2120.45(55) 16.1%2.6(106) 11.4%2.6(55) Valencia et
1974b
CAMPA, Tampico 2.5(121) Gonzalez et

19772

8.1.'

al.,

310,

ale,

8.10'
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Males weighed about 0.2 kg more than females at birth and about 2 kg
more at weaning. Figures for weights ai'ter weaning are given by Valencia
et ale (1974b) as follows:

Weight at 120 days: singles: 18.132.9 kg 592;; twins 12.9%32.8 546;
Weight at 1 year: singles: 29.2-6.8 kg (92); twins 23.7=6.1 (45

Gonzalez et al. (197?) gives an 8-month weight of 30.2 kg for male singles,
29.5 for male twins, 25.7 for female singles and 22,8 for female twins.

Valencia et al. (1974a) slaughtered 40 males at 11 months of age with
an average livewelight of 29.9 kg and carcass weight of 14.3 ke giving a
dressingout percentage of 47.9.

Improvement and research., The policy of INIP is to obtain as much information
about the breed as possible before any crossbreeding is attempted, To that

end several of the experiment stations ("Centro Experimental Pecuario®) have
established flocks of Tabasco sheep. The principal flocks are at Tizimfn,

and Mococh4," Yucatén; '"La Posta", Paso del Toro, Vera Cruz and '"Las Margaritas",
Hueytamalco, Teziutlan, Puebla. Several small stations on the tropical Pacific
coast are also starting up with sheep. The results of research and observation
made at the main stations have been quoted above. The research programme at
Tizimfn is described by Pena (1976).

At Mococh4 there are three main research programmes - reproduction,
genetics and nutrition. In the reproduction programme an attempt is being
made to reduce the lambing interval from the present figure of 8 months i.e. to
raise the number of lambings per year from 1.5 to 1.7 in one line and to 2.0
in a second. Induced parturition and synchronized oestrus may be necessary to
achieve. the 6-month interval. In the genetics programme, three lines are in
operation. One is selected for prolificacy — rams must be born as twins and
ewes must produce iwins on two occasions. The second is selected for growth
rate up to one year. The third is a control line in which there is no selection.
In the nutrition programme the feeding of henequen pulp together with protein
supplements (coconut, cotton seed, fish meal, safflower) has been studied.
Other research is on legumes, effect of time of supplementation (vefore or
after lambing) and of "flushing" (supplementation before mating) (Mason, 1978).

At Hueytamalco a special line of research has studied the blood picture
and blood chemistry of the Tabasco sheep (Larios et al., 1976; Canté et al.,
1976).

Small experimental flocks are also maintained by the University of Mexico
at its Centro Nacional de Ensenanza, Investigacién y Extensién de la Zootecnia,
Cuatro Milpas, Tepotzotlan, and by the Centro de Adestramiento y Mejoramiento
de la Produccién Animal (CAMPA) at "E1 Apuro", Aldama, near Tampico, Tamaulipas.

Crossbreeding. At an early stage in the study of Tabasco sheep a male was
used on Merino ewes (Ruz, 1966). The crosses had low quality wool on the body
while the head and legs were bare of wool; they were poorly adapted to the
tropical environment.
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At Cuatro Milpas grade Dorsets have been crossed with Tabasco rams.
The Fy is called "Tarsei". It is a white wooled animal with bare belly and
is superior to both parents in growth rate and fertility. Its twinning rate
(on small numbers) is 50 percent compared with 20 — 30 percent for the pure
Tabasco. The Tarsets are being put to a Suffolk ram (Mason, 1978). The onset
of puberty was studied in nine Tabasco x Dorset F, males using as eriterion+the
presence of live spermatoza in 1he ejaculate. Seven reached puberty at 132 = 9 days
with an average weight of 29.7 = 2 kg. The rmi.n:\.nf two did not reach puberty
until 41 days later with an average weight of 23 kg (Valemcia et al., 1977).

Conclusions. Mexico is to be commended for its systematic exploration of this

new genetic resource. While the litter size may not equal that of the Caribbean
igland breedsthe Tabasco shares with them the early sesmal maturity, high fertility
and short lambing interval which makes it a highly fecund breed. The information
which has been gained on methods of management and productivity will be useful to
all breeders of American hair sheep whether prolific or not.

Experience elsewhere indicates the wisdom of the policy of not cross-
breeding females. Selection within the pure breed should be able to improve
performance without losing adaptation. On the other hand the successful use
of Tabasco males on the wooled Criollo breeds indicates another way of exploiting
the hair sheep, which will not lead to dilution of their blood.
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2.6 HAIR SHEEP IN THE DOMINICAN REPUBLIC

In the Domimican Republic there are only 52,000 sheep (FAOQ, 1978).
About 90 percent of these are said to be hair sheep. In or about 1932
Battista presented Trujillo with some of the red Pelibiiey sheep of Cuba.
They thrived and spread and are now found in small flocks over a wide
area, especially around Santiago. However there must have been hair
sheep on the island earlier mince the common sheep are hairy but smaller
and less wniform than the Peliblleye They are lighter, shorter in the
body and longer in the leg. Their colour varies from white, through pale
tan to dark red-brown. Their coat is less sleek than the Pelibiley and
they carry some wool on their backs. In fact there are also wooled Criollo
in the Dominican Republic and the common sheep may be derived from orossing
between these and hair sheep (Mason, 1978).

2.7 AFRICAN SHEEP IN COL(MBIA by Riberto Bautista Otero and Juan Jog# Salazar Cruz

Name and history. African sheep originate from the west of the African
continent (Bautista, 1977). Large numbers of these sheep came to America,

and particularly to Colombia, with the slaves from that region and the present
population derives from the surviving remmants of those embarked to feed the
slaves. Later this type of sheep was also introduced into Colombia by merchants
of the Magdalena department who traded with Aruba and Curagao, and also by
smugglers who travelled between the Caribbean Islands and Guajira. The most
recent arrivals are the sheep imported by Don Manuel Majia in 1940 and taken

to the districts of Armero, Honda and Venadillo, where they still exist.

This type of sheep is very mixed and only in a few flocks can pure
specimens be found. However, it is possible to distinguish two types: one
yellow with reddish-brown shades (called Sudan) and the other red — cherry red
and dark red verging on black (called Etiope)s (These names have no relation
to countries of origin).

In Colombia African sheep are kmown by various names: "Rojo Africamo™,
"Pelona®, "Camura", "Criollo™ (Montoya, 1957).

Numbers. The national sheep population consists of Criollo (wooled), African
and crossbred types, with a few flocks of improved btreeds, as shown in the
following table:

National sheep population — 1975

Group Number Percent
Improved breeds 31,785 1.5
Crossbreds 221,900 10
Criollo 1,483,300 70

African 392,015 18
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As regards the populatiom of African sheep, it can be estimated that
some 35 percent are purebreds and 65 percent crossbreds.

According to the livestock programme of the Ministry of Agriculture
(1975), 37 percemt of the total population comsists of animals aged less
than 1 year old and 63 percent of animals more than one year old. Of the
total sheep population, 36 percent are males and 64 percent females.

Distribution. African sheep are reared in various regions of Colombia in
which, owing to the climatic conditions, wool sheep cannot flourish and
produce; they are extremely hardy, thriving in inhospitable areas, with
periods of excessive drought and with scanty pastures.

They are found in the departments of Cérdoba, Sucre, Bolfvar, Atléntico,
Magdalena, CGuajira, Cesar, Santander, Cundinamarca, Tolima, Cauca, Huila and
Meta (see Fige. 1).

From Guajira these sheep have penetrated into the neighbouring Zulia
province of Venezuela where they are known as Roja Africana (Gonz#lez Jiménez,
1979) (see Plates 12 and 13).

Description. The Africam sheep of Colombia are very similar to the Pelibiiey

of Mexico already described in Section 2.5, The yellow or Sudan type varies

in colour from yellow to reddish brown, some almost white specimens being found.
The red or Etiope (Ethiopian) type is red, sometimes so dark as to appear black.
I+ is slightly longer in the leg than the yellow type.

The African sheep are agile, resourceful, hardy and adapt to all management
systems, even becoming very tame; they respond with affection and faithfulness
to the treatment and care giventhem by their owmer. It should be noted, however,
that they are susceptible to foot rot whem the annual rainfall exceeds 1,000 mm.

The following measurements (cm) have been obtained from a population of
300 adult red African sheep on the Gramja de Venadillo, Tolima.

Withers Rump Depth Width of Chest Width Length
height height of chest chest girth of rump of body
59 60 28 20 79 22 63

The wight of this breed at different ages is 2.5 kg at birth; 15-18 kg at
weaning (4 months) and 35-40 kg at one year. By fatteming up to twelve months,
weights of 49 kg are obtained for males and 45 kg for females. A four-year—old
male in good comdition may weigh 80 kg.
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Management. There is almost no commercial sheep production in the country,
with the exception of government enterprises in which purebred amnimals are
kept on improved pastures, are given mineralized salt and receive adequate
management. 95 percent of the sheep rearing is carried out on a family
basis by primitive methods using empirical technigues and subsistence farming
criteria.

The largest farms are between 20 and 100 hectares. 40 percent of the
flocks have 50 or less sheep; 34 percent between 51 and 100; and 24 percent
between 107 and 500. There is only one flock with more than 1,000 animals.
(Flores and Vargaz, 1970; Otero de la Espriella, 1973).

Reproduction. It is the custom among our peasants for the breeding ram to
live with the flock, no control being exerted over mating. This system
requires at least 4 rams for every 100 ewes. In commercial farms controlled
mating is used; chalk-covered harmess is placed on the btreeding ram, the
colour being changed after three cycles (17 days per cycle), i.e. every 51
days.

The animals start to serve at 15 months and the ewes are put to the rams
from 10 amd 14 moniths onward; the average age at first lambing is between
15 and 19 months. Three lambings are obtained every two years.

According to studies by Montoya (1957) in the Granja de Venadillo, Tolima,
fertility rates of 98 percemt were obtained, with 32 percent of the births
giving twins and 1 percent triplets. This is a prolificacy of 134 percent.
Thie is almost the same as the prolificacy of 138 percent given by Gonzalez
Stagnaro (1976) for the flock of Red African sheep at Zulia University, Venezuela.
The average gestation period is 152 days. The African breed has the lowest
mortality among Colombia sheep Wreeds, with 10 to 12 percent for young amimals
and 2 to 3 percent for adults.(accidents).

Selectiun s0 far has concentrated on the phemotypic characteristics of
each type of African sheep, namely adaptability, prolificacy and body develop—
ments Selected rams are sold both by govermmemt farms and by some private
producers.

Marketing. In most regions of the couniry marketing takes the form of sale

of the live animals to the butcher, usually at the weekly fair. The price paid
is agreed between buyer and seller, the buyer making a rough assessment of the
animal's value. Although there are nc statistiocs which make possible a detailed
analysis, it can be steted that there is indusirial under-utilization of sheep
meat, since apart from the Zenfi producers of Medellfn and a few meat-—product
shops and canning factories in the capital, the sheep meat produced is intemded
for direct and internal consumption. Much of the slaughtering in the cowmtryside
is clandestine. There is also clandestine trade of live amimals to neighbouring
couniries.

Conclusions., The African sheep in Colombia represents an important resource for
the small farmer. Its adaptation is indicated by the large population which has
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developed without amny encouragement or support from breed society or governmment
organizations.

Its conservation and improvement need official recognition. A survey
should be made of the distribution and numbers of these sheep together with
information on management and performance. For the purpose of improvement
and further diffusion more sheep breeding centres should be set up, particularly
on the Atlantic coast. At the same time sheep farmers need increased techmical
assistance.
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2.8 MORADA NOVA OF BRAZIL by E.A.P. Figueiredo

Name and history. The name was given to the red variety by Prof. Octavio
Domingues, during his visit to Northeast Brazil in Jume 1927, because they
were first seem by him in the Municipality of Morada Nova, State of Cearf
Esee Plate 14). Other names which have been used are Deslanado do Nordeste
= Northeastern uoolleaa;, Deslanado vewmelho (= red woolless) and Deslanado
branco (= white woolless). At a meeting held by the Ministry of Agriculture
in Fortaleza, Cear4, in October 1977, it was decided to use the name Morada
Nova for both varieties, red and white. The white Pele de Boi of Bahia was
included with the Santa Inés breed (white variety). This breed may be red,
pied, black or white. The Santa In@s breed results from crossbreeding
between the Morada Nova (red or white) and the Bergamasca breed of Italy.
It inherits the roman nose, lop ears and traces of wool from the Bergamasca
and ite hair coat from the Morada Nova (see Plate 15).

According to Domingues (1954) the red, white and spotted hair sheep are
descended from the Bordaleiro of Portugal which came to Brazil at the time when
these virgin areas were being populated. These Bordaleiro sheep are distinguished
by their coat, which is a mixture of hair amnd wool. In the course of time,
natural selection favoured the survival of woolless individuals with short, goat-
like hair in the midst of others with longer, coarse hair amd even with varying
degrees of woolliness. However the Morada Nova is very similar to the red
African breed of Venezuela. ﬁhile there may be Bordaleiro blood in the Morada
Nova it seems likely that African blood is predominant. Ed./

Distribution and number. The woolless mheep inhabit an extensive area which
includes practically all the Sertao (drylands) of the northeast. Domingues (1954)
recorded the occurrence of woolless sheep in_all the northeastern States, from
Alagoas to Piaui. It is typical of the Sertac but a few isolated individuals

are found away from this area or in the mountains.

In the flocks of the Sertao, woolless individuals are mixed with others
having varying degrees of woolliness, from a fine fleece to a covering of coarse
wool leaving bare the head, legs and belly (see Plate 15).

Of all the States of Brazil, Cearf seems to be the one in which there is
the greatest concentration of woolless sheep, particularly in the Jaguaribe
valley and that of its tributary, the Salgadoc, The Sertao of the lower and
middle Jaguaribe had 185,480 head (the largest population of sheep in the State),
and the Sertac of the Salgado and Jaguaribe, 144,210 head (Domingues, 1954).
These two zones included one third of Cearf's sheep population which numbered
942,180 head in 1954 At present it is 1,134,000, the third largest number of
the States of Brazil (Anufrio Estatistico do Brasil, 1976).

We are not able to give the total number of purebred animals but the number
of purebreds registered in the Provisional Herd Book for the Morada Nova breed
up to May 1978 was 8 males and 60 females (Ovinocultura, 1978).

Environment (EMBRAPA, 1974)s The basic environmental factor in the semi-arid
zone is the scarcity amd poor distribution of rainfall which is concentrated in
a single period (3 to 5 months). Rainfall is so irregular as to make annual
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averages meaningless; they vary between 150 and 1,300 mme Rainfall is also
irregular during the rainy period and from one place to another, coming in
the form of heavy cloudbursts.

In the semi-arid zone average annual temperatures are high, between
23 and 27 C, varying very little from one region to another and with daily and
monthly fluctuations of 10°C and 5—10 C, respectively.

Compared with the semi-arid zone, the Agreste zone is characterized by a
better distribution of rainfall, It is the intermediate area between the humid
zones (mid-north and Littoral-Mata) and the semi~arid zone. The average annual
rainfall in the various localities in the Agreste zone varies between 650 and
1,000 mme The largest sheep populations are located in areas with yearly
rainfall between 600 and 1,000 mm. In a general way the soils of this area
have the drawbacke of being shallow and low in fertility amd water retaining
capacity, thus requiring either irrigation or special dry-land farming techniques.

There are three types of vegetable formation in the semi-arid zone:

(a) caatinga campestre (caatinga = thorn forest),

(b) thick bushy-arboreous caatinga,

(¢) scattering of other vegetable formations within the caatinga area.

The natural caatinga campestre covers small areas and is overlaid by a
vegetable cover of wild grasses — usually discontinuous - intermingled with small
bushes and sometimes replaced by large tufts or small areas of herbs usually
belonging to the Gramineae, Compositae, Leguminosae and Malvaceae. The herbaceous
covering mey be replaced by some trailing Cactaceae and small land Bromeliaceae.
Round the edges of the clearing there may be thickets of bushes and small trees,
usually covering small areas, The landscape is kmown by the name of dry, scattered
caatinga or 'SeridS' and is found here and there in the States of Cear#, Rio Grande
do Norte and Parafba.

The stratified mehy-arboreous caatinge is now rather sparse due to devastation
caused by felling. It is usually famd covering small areas, in rather inaccessible
localities, on relatively fertile soils.

In most cases, the bushy-arboreous caatinga has been replaced by caatinga
'capoeiras'. This is a secondary forest arising from enclosed areas that were
formerly cultivated.

There are other scattered vegetable formations inside the caatinga zone.
These consist of evergreen bushes situated in more favourable ecological
surroundingse.

Breed description  (Associagao Brasileira de Criadores de Ovinos, 1977)

The weight and body measurements of this breed are shown in Table 18.
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Table 18 Some weightsand heights of Morada Nova sheep

Age No. FEMALES No. MALES
Body weight Wither height Budy weight Wither height
(kg) (em) (kg) (om)
Mean S.Ds Mean S.D,. Mean S.D: Mean S.D.
Milk teeth 43 23.9 3.4 60.0 643 5 24.4 3e T 61.1 2.8
2=tooth 19 26!? 4.2 60.1 3-3 9 2509 3.4 61 2 308
4—tooth 20 26.8 3.3 61.4 3.4 4 29,2 2.2 64.7 2e1
é~tooth 37 29.7 3.6 62.0 3.5 5 374 3.6 69.2 a1
Full mouth 74 31.4 42 62.0 3.7 17 38.8 5.0 66.8 4,0

These figures were established on the bass of measurements on approximately
360 individuals by technicians of the EMBRAPA National Coat Research Centre
(CNPC), and are part of the biometric work being carried out by the Centre.
Sheep are slaughtered at an age of 18-24 months and a weight of 27-35 kg.
Cull ewes and rams weigh about 30 kg.

Conformation: deep thorax, flat ribs, not very developed belly, well-muscled
thighs and thin rump. The wither is evident in the male and sunken in the
female, Head broad and long, sub-convex profile, short muzzle, thin neck,
short slightly inclined rump, long thin tail, thin vertical legs, small strong
hooves.

Coat: wvarious shades of red, lighter in the region of the perinaeum, scrotum,
udder and head; white tail tip; dark skin covered with short hair, dark muccsase.
There is also a variety with a white coat. The proportion of different colours
has not been determined.

Hair is short, thin and coarse. Ears are shell-shaped, abuvut 9 cm long,
Ending)in a point. Females are hornless but males may show vestigial horns
socurs).

The udder tends to a spherical shape with a circumference of about 35 cm
when full and 28 cm when empty. Teats are arranged laterally, about 2 cm long.
These observations on the mammary apparatus are derived from work being carried
out at CHPC-

The skin of the Morada Nova has good market acceptance. It is tanned
before export.

They are docile animals, quickly adapting to handling practices, homing
in the evening. According to Arruda (1978) the Morada Nova breed has a heat
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tolerance index of about 95%. This is confirmed by the Ittner—Kelly
test used by this author in the course of work being carried out by CNPC,

As to direct solar radiation, these animals have a red coat, tending
to purplish, whose harmful effects are reduced to a minimum since the coat
texture is soft and shiny. In addition to the advantage presented by the coat
colour, when exposed to the sun they adopt a posture reducing the incidence of
its rays: they always stand, never lying down, when there is little shade.

Management. The breeding of Morada Nova sheep is in no case a priority activity
for the farmer for whom it is always a secondary or tertiary activity, usually
coming after cattle raising and crop prowing.

The natural feed available is the vegetation native to the Northeast,
characterized by the presence of trees, bushes and grass, of which the main
components are: ‘'sabi4' E&msa caesalpinifolia ), RSla bean (Phaseolus
lat ides), 'juazeiro' (Zizyphus joazeiro), chicken foot grass iEchinochloa
crusgalii), Damascus grass (Aristida setifolia), Ceard mimosa (Anthephora
h ta  rose grass (Panicum parvifolium) (Braga, 1976). Artificial
conservation of fodder is rarely practised in the Northeast. Pastures for use
in the dry season (capineiros) are widely utilized but they are small and do
not produce enough to feed the entire flock during periods of shortage. The
grazing system is semi-extensive with the sheep returning to the farmstead
in the evenings In times of shortage they receive some supplementary feeding
in the form of cut grass, millet and bran of grain or cotton. Stall feeding
is practically non—existent; it is practised only sporadically, just before
livestock shows and only with breeding animals.

Shelter is uncommon and, where it exists, it is only for the animals to
spend the night. Shelters are fenced and roofed with 'sap&' leaves (any of
several gramineous plants used for fodder, paper-making, etc.).

Water is provided by sluice dams, deep wells or 'cacimbas® (pools holding
run-off water from swamps) on the farms.

Castration is seldom practised by breeders; males are marketed entire.
When it is practised it is done at weaning by the manual method of cutting the
sperm ducts or by the mechanical pincer method.

Young lambs are raised together with their mothers until weaning and are
handled in the same way as adults. Weaning occurs naturally around the age of
3=4 months. Lambs receive supplementary feeding on a few farms but only at
eritical periods. Animals are neither shorn nor milked.

Diseases (Torres, 1945).Verminous gastro-enteritis of goats and sheep (known
in Brazil as 'seca'): According to Torres (1945), this is a mixed chronic
helminthiasis caused by worms of the Trichostrongylidae and Strongylidae
families, of the genera Haemonchus, Trichostrongylus, Oesophagostomum, Cooperia,
etc. According to the author there is no disease that surpasses 'seca' in the
damage caused to goats and sheep in the Northeast.

Coccidiosis: Not unusual among goats but less prevalent among sheep, especially
in the Sertao, are cases of haemorrhagic enteritis showing a large number of



coccidia in the faeces. According to Torres (1945), in the flocks decimated
by verminous gastro-enteritis there are many cases in which coceidiosis is
the only agent accountable for animal deaths. The same author adds that
sheep in Pernambuco are more affected by Eimeria minae (80%) than by Eimeria
arloingi (68%). Treatment is the same as that used for verminous gastro-
enteritis.

Pediculosis (lice): Serious infestations of Bovicola caprae and even
more so of B, ovis occur among sheep, even those with short hair (voolless).
The skin becomes squamous and scabs may form, resembling mange. The largest
number of lice are found along the dorsal ridge and the rump in the places
with most wool or hair. A massive infestation can lead to restlessness, loss
of appetite, weight loss, exhaustion and finally death. Treatment is by dusting
with anti-mange powder.

Infectious pododermitis (foot rot): A rather frequent affliction among
sheep long kmown to Northeast breeders. Tts greatest incidence is during the
winter months with heavy rain. It is treated with ointment applied to the feet
together with antibiotics.

Caseous lymphadenitis (sommonly called 'carogo! or fruit stone): caused
by Corynebacterium ovis.

Tetanus occurs frequently in sheep after castration and tail ecutting; it
is caused by Clostridium tetani. Treatment consists of prophylactic asepsis
and proper protection of wounds caused by castration and docking.

Contagious pustular dermatitis (commonly known as 'boqueira', or cracks
at corners of mouth), causes a certain amount of mortality among lambs. In
its initial phase, tumefaction of the muzzle is observed making it difficult or
impossible for the lambs to suck, so that they eventually die. It is caused by
a filterable virus or by Actinomyces necrophorus. It is treated with repellent
and scar-forming medicines.

Foot—and-mouth disease is not infrequent in the forest area (Mata) and in
the littoral. In the Sertao it contributes in winter to the occurrence of foot
rot with almost certain fatal results. Control is preventive with systematic
inocculation of animals over four years at regular four-month intervals.

Reproduction and breeding. Males are put to service for the first time at the
age of 12 to 14 months. Ewes lamb for the first time at the age of 14 to 16
months. Often the age of parturition is too early, due to lack of control of
reproduction.

Studies under way by CNPC at one breeding station gave the following results
on 21 ewes following a restricted breeding season between 16 February and
17 April 1978: 91.3% births, 4.3% abortions and 4.3% embryonic deaths or non—
fertilization, gestation period of 149.0 + 1.3 days; 28.6% single, 66.7% double
and 4.8% triple births giving a birth rate of 176.1%. On the commercial farm
run by MAISA (Mossord Agro-Industria S.A.), where sheep are extremely well fed,
a high twinning rate (60 percent) is also obtained. However on the average farm
the figure is probably nearer the 20 percent twinning reported from Peri Peri
farm, Petrolina, the 35 percent on Iracema farm, Quixad4, and the 25 percent
from the Pentecostes farm of the University of Cearé,
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Rams are obtained from neighbouring farms, breeders association,
agricultural fairs or are bred by the owner. The criteria for selection
are phenotypic such as coat, girth, length, weight and age. The selection
of ewes is less critical.

Crossing is indiscriminate due to lack of organization of farm holdings,
whereby animals can be in touch with neighbouring farms due to lack of fences.
Crossing takes place with all the other breeds of the Northeast, such as
Bergamasca, Santa In€s and Bragilian Somali (Blackhead Persian).

Happily the policy of CNPC and other research organizations is to pick
out the constituent breeds — namely Red Morada Nova, White Morada Nova,
Santa Inés and Brazilian Somali, and explore their characteristics and
performance. Several purebred selection flocks have now been established for
the Morada Nova in the northeast of Brazil. This is a commendable conservation
effort to prevent loss of breeds by mongrelization.
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2.9 THE ORIGIN (F THE AMERICAN HAIR SHEEP

It is now generally accepted that the hair sheep of tropical America
came originally from the west coast of Africa and that they were brought
along with the slaves. The African origin wae recorded for Barbados as
early as 1657 (see section 2.1) and is explicit in the name West African
used in Venezuela and Africana in Colombia (section 2,7). It is more
difficult to determine exactly when they came (except for the date 1624~57
to Barbados) or exactly where they came from.

Lydekker (1912, p. 221) wrote about the Guinea long-legged sheep:
"Sarly in the seventeenth century these sheep were carried by the Portuguese
to the northern districts of Brazil, while about the same time, or perhaps
still earlier, they were introduced by the Spaniards into the West Indies
and Quianf@ssssses

"The West Indian breed, from which the Brazilian is probably inseparable,
is stated by Fitzinger to differ from the Guinea type by the constant lack
of horns in the rams; but a mounted specimen in the Natural History branch
of the British Museum is further distinguished by its small upright ears, as
well as by its uwniformly foxy coat and the absence of a throat ruff".

To pinpoint more precisely the exact time and place or places of origin
of the American hair sheep it would be necessary to study the original
documents concerning the history of the slave trade. A simpler approach is
suggested by the differences noted by Fitzinger, and quoted by Lydekker,
between the Guinea sheep of West Africa and the West Indian sheep.

The sheep of West Africa are commonly divided into two types (Mason, 1951;
Epstein, 1971): a larger long-legged lop-eared type in the north and a
smaller type with horizontal ears in the southern zone. They both have a hair
coat and a thin tail to the hocks. The males are commonly horned and sometimes
also the ewes. The male of the southern type has a mane of coarse hair. The
northern type lacks this mane and its height is typically over 70 cme. The
southern (or Fouta Djallon) type is shorter than this; in the Guinean forest
zone along the coast it is a true dwarf with a withers height of 40-60 cm and
a weight of 20-30 kg; in the Savannah zone it is larger — 60-70 cm in height
and 30-40 kg in weight.

The American hair sheep described in sections 2.1 to 2.8 correspond in
appearance with the Fouta Djallon sheep of West Africa except that they lack
horns. In size they fit the Savennah rather than the Forest type. Either
they were brought from inland rather than from the coast or else they have
undergone an increase in size since importation.

The absence of horns can be easily explained = presumably only polled
specimens were chosen for the long voyage in a confined space. Subsequent
selection then favoured the hornmless type.

In colour the American hair sheep are predominantly white, tan or some
combination of tan such as tan—and-white and tan with black belly. Black
and black-and-white are very rare and the occasional black animal may in fact
be a very dark tan (mahogany). The sheep of the Quinean zone of West Africa,
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on the other hand, are predominantly white, white with black markings, or
black, in that order of priority. This is clear from the descriptions in
the report on "I'rypanotolerant livestock in West and Central Africa™
(FAO/ILCA/UNEP,1980 ). In all the countries from Senegal to Nigeria
combinations of white and black predominate although occasionally tan or
tan—and-white specimens occur.

In the west of Central Africa, on the other hand, tan, and its
combinations are commnon. In Cameroon the frequency of tan is noted below.
In Gabon "up to 30 or 40 percent of sheep have a tan back and black belly,
particularly in the coastal areas™. "In Congo most of the sheep are black—
and-white but sheep with tan backs and black bellies are also common,
especially in the coastal areas" (FAO/ILCA/UNEP,1980). In Angola, Lima
Pereira (1969) describes two types of thin-tailed hair sheep. The smaller
variety has a long tail and short rudimentary or no horns; the male has a
throat mane. Coat is pied or self colour. This corresponds to the Fouta
Djallon. The larger variety has a shorter tail, with short horms in the
male and none in the female. Coat is self colour or pied (black or brown).
There is no throat mane. The sheep of Angola corresponding to the Fouta
Djallon of West Africa are described by Epstein (1971) as '"black, white,
or white with large patches of rufous™. The tan with black belly pattern
has also been observed in the vicinity of Bonny and Brass on the Niger
delta in Nigeria (Gale, 1977).

The evidence from appearance would thus suggest that the hair sheep
of America came from one or more of the countries between Nigeria and Angola.
They probably came from the savennah zone and were selected from populations
with high frequency of the tan colour and its combinations.

In confirmation of this conclusion in respect to Brazil it appears that
most of the slaves arriving in north—east Brazil between 1516 (or possibly 1536)
and 1850, when the trade was abolished, came from the Congo area in which is
included northern Angola and all the countries up to and including Cameroon.
A few came from the Guinea coast (De Azevedo, 1970). Lima Pereira (1969)
states categorically that the larger variety of sheep in Angola is the ancestor
of the Morada Nova; they both lack the mane of the Fouta Djallon.

In the case of the Barbados Blackbelly an origin has to be found both for
the special colour pattern and for the high prolificacy. Epstein (1971, p. 52-3)
described three varieties of "dwarf" sheep in Camercon: a black and black—and=—
white variety and two tan with black belly varieties, one smaller and one
largers Vallerand and Branckaert (1975) speak of only one Fouta Djallon sheep in
Cameroon. "The most commonly encountered colours are black, black-pied and, more
rarely, white, red and red-pied. In certain regions (East province in particular)
tan animals with black belly and feet are seen. This sub—breed is genetically
stable and the animals appear larger. This impression is confirmed by their
average weight which is over 28 kg in adult females". The average weight for
adult Fouta Djallon females in Cameroon is 25 kg and their height is 59 cm.

This range of colour was confirmed by Mason (1977) who observed 397 sheep
in the Centre-South Province; 150 were black, 131 black-and-white, 18 white,
56 tan with black belly (with or without white patches), 6 tan and black and white
(harlequin), 2 tan, 32 tan—and-white, 2 tan—and-black (pied) (see Plate 16).
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Although the proportion of different colours varied from place to
place there was no gtion of different sub-breeds or varieties as
suggested by Epstein (1971) and Vallerand and Branckaert (1975).

In Bakossiland there is an even greater range of colours and patterns.
Among 82 sheep observed by Ejedepang-Koge (1978) 34 were black, 15 black—
and-white, 10 tan with black belly, 7 white with black belly, 6 tan (with
white tailtip and feet), 2 tan with white belly, 8 black with tan belly.

As for fertility, Vallerand and Branckaert (1975) give a twinning rate
of 17 percent i.e. a litter size of 1.17 rising from 1.0 at the first
lambing to 1.2 for third and later lambings. Vallerand (1977) emphasizes that
out of 1,200 recorded lambings, plus numerous enquiries in the field he has
never come across the birth of triplets. It appears that in Cameroon, colour
and fertility are not correlated and there is no evidence that the high
prolificacy of the Barbados Blackbelly came from Cameroon.

Nevertheless it should be pointed out that, 3& Iceland, Adalsteinsson
(1975) has shown that sheep carrying the allele A~ (white or tan) at the
Agouti locus have a smaller litter size than those with other alleles at this
locus = which includes the gene for blackbelly.

It is interesting to note that blackbelly sheep from Cameroon were
imported into Germany (probably during the period of German administration
i.es 1884~1914). Their height is given as 60 cm which accords well with the
present height of sheep in southern Cameroon. From Berlin they were distributed
to several other zoos. The flock at Munich zo0 retains the characteristics
of the Camercon sheep of the tan with blackbelly pattern. Adult females average
26.5 kg in weight and their twinning rate is 20 percent. Males carry horms
(as well as some females) and a throat mane (Winschmann, 1977)e About 13 percent
of lambs are black which indicates that a high proportion of the blackbelly
sheep are heterozygotes.

In general the moderate twinning rate of the Cameroon sheep is repeated
in other Fouta Djallon village populations in West Africa. Ginisty (1976)
reported a twinning rate of 10 percent among village sheep in Ivory Coast.
SEDES (1975) gives the same figure for Togo. Matthewman (1977) gives a litter
size of 1.15 for 34 dwarf ewes in one village in Oyo State, southwest Nigeria.
At Koldu Research Station in Senegal Gueye ﬁ972) reported a twinning rate of
155 percent for Djallonké sheep. In Ivory Coast, Rombaut and Van Vlaenderen
(1976) recorded a twinning rate of 27 percent for the dwarf variety of
Fouta Djallone.

On the other hand, some cases of higher prolificacy have been reported.
However they come from research stations or from rather doubtful verbal
reports on small numbers. For dwarf sheep in the University of Ibadan flock
(Nigeria), Orji and Steinbach (1977) give an average litter size of 1.46,
rising from 1.2 at first lambing to 2.0 at the seventh and later. Triplets
never exceeded 10 percent. At the Kumasi College flock in Ghana twinning
rate was 39 percent, litter size rising from 1.2 at the ewes' first lambing
in the College (age unknown) to 1.7 at their third (Jollans, 1960). At
Musaia Research Station, Sierra Leone, multiple births averaged 41 percent
over the years 1964-67 (Payne, 1971). Among 40 births in Bakossiland, Cameroon,
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Ejedepang—Koge (1978) claims an average litter size of 1.47.

It would appear that the potential for multiple births exists in
the Fouta Djallon sheep of West Africa but that is not restricted to
particular colour types or to special local populations. It seems
likely that selection was made for this characteristic independently
in Barbados, the Virgin Islands and the Bahamas among sheep selected

at the same time for special colours. It is also possible that crossing
with European breeds introduced further genes for prolificacy (see section

2e1)e

The other components of high reproductive rate — noted in American
hair sheep, namely early age at first lambing and short interval between

lambings — are also present in the Fouta Djallon sheep of West Africa

(see Table 19).

Table 19 Age at first lambing and lambing interval
in Fouta Djallon sheep

Country Cameroon Ghana Ivory Coast
Source Station Station Village
Age at first lambing

Mean (months) 1643 1.5

Range (months) 12=24 9.5=14
Lambing interval

Mean (months) 79 Teb c. 7o

Range (months) 5132 6.3-9 59+
Reference Vallerand and Jullans, Rombaut and

Branckaert, 1975 1960 Van Vlaenderen, 1976

Nigeria
Btakion

14
10-22

Te7
5-16
Orji and
Steinbach, 1977

a) Intervals above 13 months (3.8%) defined as 'temporary
sterility' and not included,
b) 75k less than 7 months.
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3. SOUTHEAST ASIA

According to the FAO Production Yearbook for 1977, 96 percent of the
sheep of Southeast Asia are located in Indonesia. None are recorded in
Brunei, Laos, Sabah, Sarawak or Singapore. Cambodia has 1,000 Vietnam
13,000, the Philippines 31,000, peninsular Malaysia 46,000 and Thailand
52,000, meking a total of 143,000, Indonesia on the other hand has 3,286,000.
Numbers declined slowly in the years preceding 1972-74 since when they have
stabilized.

Within Indonesia the distribution is equally irregular as shown in
Table 20:

Table 20 Sheep distribution in Indonesia, 1973

West Java (including Jakarta) 1,450,000
Central Java (including Yogyakarta) 928,000
East Java (including Madura) 475,000
Sumatra 207,000
Other islands 147,000

3,207,000

Source: Buku Saku Peternakan, 1975

Ninety percent of Indonesian sheep are on the island of Java; within
Java their density is three times as greai in the west (the wetter end) as
in the east. Goats are more numerous than sheep in all provinces except
West Java where sheep outnumber goats ir the ratic three to two.

3.1 PROLIFIC SHEEP IN JAVA

This concentration of sheep in one of the most densely populated islands
in the world, and in a climate defined as humid tropical, is clearly worth
study, the results of which should be of interest also to other countries in
the region. It should also be noted that these sheep have a reputation for
high fertility: Groenewold (1971) gives a total lamb production of 200220
lambs per 100 mature ewes per year. The Javanese sheep clearly merited
inclusion in the FAOQ/UNEP study of prolific tropical sheep.

Management. Sheep are the next most important source of meat for the rural
population after poultry and goats (except in West Java). They are also



valued as a source of manure and as a form of saving. (This last point
makes numbers more important than size). Wool production is relatively
wimportant and ewes are never milked,

Sheep ownership averages about 3-5 animals per farmer. The animals
graze waste land during the day and are kept at night in simple covered
bamboo pens or sheds; these have slatted or woven bamboo floors raised
30-40 cm off the ground. There they are fed on cut forage and agricultural
wastes; sometimes they are given rice bran and salt.

Disease does not appear to be a problems No trouble from foot rot
was reported. In West Java, fluke, tapeworm and Haemonchus are the most
serious afflictions. In Central Java scab, not Haemonchus, is the chief
problems In East Java, helminths are the major parasites and Haemonchus
may be a cause of mortality. Modern drugs are too expensive for the
ordinary farmer to use in the control or treatment of parasites and diseases
but traditional methods may be used, e.g. against fluke. No doubt the
slatted floors are an advantage and may account for the absence of foot rot.
Rotational grazing would be desirable but is difficult to implement because
of the restricted grazing area available.

Breeds. There appear to be three native sheep breeds in Java: the local
Javanese thin-tailed; the Priangan of West Java; the fat—~tailed sheep of
East Java.

Javenese Thin—tailed (domba pribumi or domba asli = native sheep) (see
Plates 17 and 18). This is the common sheep of West and Central Java,.
It is said to occur also in East Java but in fact the author saw only fat-
tailed sheep there. In West Java it is estimated that 80-85 percent of

the sheep belong to the lucal breed, the rest being Priangan. It is a
small sheep with an average slaughter weight of only 19 kg according to the
official figure of the Ministry of Agriculture (Buku Saku Peternakan, 1975)
out a wither height of 57 cm. Adi Sudono (1965) gives weights of 20-35 kg
for adult females and 3560 kg for adult males.

It is usually white and commonly has black patches around the eyes and
nose and occasionally elsewhere. The tail shows no sipn of fat and does
not reach the hocks., The ram carries closely curled horns and the ewe is
normally polled. The ears are of medium size and are carried in a semi-
pendulous position. Its fleece is of coarse wool,.

This breed is not mentioned by Pischer (1955) nor by Robinsom (1977)
althuugh it is the dominant breed of Indonesia. The local sheep at P4
(Pusat Penelitian dan Pengembangan Peternakan — The Australian Indonesian
Centre for Animal Research and Development), Bogor, which are called "Priangan"
might be more appropriately termed "Javanese Thin-tailed".

Priangan (see Plates 19 and 20). — In the Priangan residency of West Java
which embraces the five districts of Bandung, Garut, Sumedang, Ciamis and
Tasikmalaya, there in a breed of sheep which has been developed primarily
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for ram fighting. It differs from the common thin-tailed sheep in its
larger size, c.nvex facial profile, high frequency of the earless gene,
variety of colour and by the presence of a throat ruff or mane and a
distinct deposit of fat at the base of the tail.

Merkens and Soemirat (1926) record all that is known of the history
of the Priangan breed(which they call Preanger). It is said to be descended
from Merino and Cape sheep crossed on to the local breed about the year
1864. Certainly during the 1860s there were several imports of Merinos from
Australia. Cape sheep from South Africa were also present and these two
breeds were crossed with each otheur and with the local sheep, both by
Mr. Holle of Garu:, by the Regent of Limbangan and by other sheep breeders
around Garut. There is no description of these Cape sheep but it seems
likely that they were of the fat~tailed Africander breed. They were present
already in the 18th century; it is recorded in 1802 that sheep of the Cape
breed were thriving in the vicinity of Batavia (Jakarta) (De Haan, 1912,
pe 500). The aim was to incorporate the greater height of the Cape sheep
and the wool production of the Merino. Certainly the Priangan is larger than
the local sleep and the hairy throat ruff and the slight fat at the base of
the tail could well have cume from the Africander. There is, however, little
trace of Merinc characters and the wool is no finer than that of the local
breed.

The colour is extremely varied., The 66 rams which the author saw at the
ram fighting competition in Bandung on 14 August 1977 were roughly categorized
as follows:

Black 12
Black with little white (on tail, feet, pol) 6
Black—-and-white pied 26
White with little black (on face, feet, rump) 10
White 1

Grey or pgrey-and-white
Tan or tan—and-white

The horns of the male (females are polled) are heavy with pronounced
cross ridges and sharp angles. They are usually closely coiled (as in the
local sheep or the Herino? but occasionally they form a loose lateral spiral
(as in the Africander). Sometimes the ram has four horns (Atmadilaga and
Apikin, 1962) but the author did not see any such animals; sometimes the
ewe has scurs. The tail rarely extends more than halfway to the hocks. The
throat ruff is rendered more comspicuwous in the fighting rams by shearing the
fleece frum all the body except the neck and shoulders. The facial profile
is convex.

Some authorities (including Robinson, 1977) distinguish between the
Priangan and the Garut, restricting the latter name for the strain used solely



for fighting. It is said to have a higher incidence of short or absent
ears. This distinction appears to be artificial and unmecessary and most
people used the names Priangan and Garut as synonyms.

Pure Priangans number about 250,000 but the rams are used for gr-ding
up the local sheep s0 it is difficult to make an absolute distinction
between Priangen and Javanese Thin-—tailed.

Opinions differ about the weight of the Priangan. Merkens and Soemirat
(1926) gave a weight of 30-40 kg for the females and 60-8J kg for the males.
For 1954 BPPP (Balai Pusat Penjelidikan Peternakaan) gave an average of
38 kg for females and 58 kg for males. On the other hand Dr. Atmadilaga
thinks that the average weight today is only 20-30 kg for females. Since
he (Atmadilage, 1958) described one—third of the sheep of Indonesia as
Priangan (i.e. 1 million rather than 1/4 million) he perhaps uses the name
to embrace the local sheep which have been partially graded to Priangan
sensu stricto.

The West Java Livestock Husbandry Inspectorate has recently started
a flock of 200 two-year—old Priangen ewes at Maragawati near Garute They
will be fully recorded and selected for meat characters. The aim is to
produce improved stock for distribution.

Ram fightings The Priangan sheep are bred primarily for ram fighting
Ketangkasan Seni Domba). The competitions are held regularly in Bandung

and at smaller local centres. Competing rams are divided into three classes
based on age and size and rams fight in pairs only within their own class.
They start fighting at 2 years of age and continue fur 4-5 years. Fighting
rams are given a special diet which, in addition to grass and concentrates,
may contain eggs, honey, liver or iron tonic, and black beer, They are

given intensive training which includes exercise, practice fighting, swimming
and massage. The resulting animal is large, muscular, well grown without
being fat, and remarkably docile except during the actual combat.

The fight takes place on a grass surface within a circle of spectators.
A band plays and the rams are encouraged by the dancing and singing of their
attendants. The competitors are placed facing each other and a few metres
apart in the centre of the ring. They back away from each other up to a
distance of 510 metres and then charge each other with their heads down to
collide head on. The base of the horm takes the major impact. They then
back away and charge again. This may be repeated up to 50 times in the case
of the largest class but up to only 25 times for the smallest class. After
10-12 encounters there is a pause during which the animals are petted and
groomed. If one ram is a clear wimmer by kmocking the other down or forcing
him backwards or if one is a clear loser by walking away or losing interest,
the fight is stopped. Usually the two adversaries are very closely matched
and the winner is decided by a group of six judges who award points on the
basis of agressiveness, style, dexterity, alertness and stamina. If there
is any gambling on the result, it is not conducted openly. It appeared to
the author that the smaller animals were more agressive than the larger ones.
Animals are rarely hurt and no sign of blood was seen during the encounters
watched by the author.
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The rams are selected for size, horm size and for fighting ability.
The champion rams are highly priced and may fetch up to 30,000 rupiah
(US$ 1 = 415 rupiah). However, they are not used for breeding during
their fighting career as it is feared that mating would deprive them of
their taste for fighting.

Selection for fighting ability should also improve mutton production
by producing a large muscular healthy animal. It may, however, emphasize
development of the forequarters rather than of the hindquarters. Ram
fighting is also described by Merkens and Soemirat (1926) and by Fischer
and Atmakusuma (1959).

East Java Fat-tailed (domba ebor gomuk) (see Plates 21 and 22) — The
sheep of Madura and East Java differ from those of West Java in having a
fat tail and are said to be adapted to the drier climate. They are also,
typically, white and hornless. They are coarse-woolled.

These sheep are said to have been brought originally from southwest
Asia by Arab traders. As early as 1731 the Covernment decided 4o import
Kirmani males from Persia. (Kirmani is an alternative name for the fat—
tailed coarse-wooled Baluchi breed of Iran). This decision was repeated
in 1754 and in 1779 importers were offered monetary inducements but there
is no evidence that any action was taken (De Haan, 1912, p. 500). It may
be significant that "dumba" is the Persian for "™ail" and has been used to
refer to the fat-tailed sheep of Iran, Afghanisten and Pakistan. The native
Indonesian word for sheep is "biribiri",

In the island of Madura all sheep belong to this breed. They have
spread into East Java where now most of the sheep are fat—tailed. The
author saw fat—tailed sheep between Surabaya and Situbondo and in the
neighbouring village of Semiring but the tails were smaller than on Madura.
On Madura the tail of the first quality sheep was usually strap—shaped or
carrot—-shaped and hung to the hocks. A stick may be put through the tail
of the ram lamb to bend it up and make it get fatter. In Semiring the tail
was much smaller, not reaching to the hocks, and triangular in shape.

Even in Central Java the fat-tailed sheep is preferred because of the
better taste of its meat, its superior leather and, above all, its larger
size. The tail itself is a culinary delicacy. More than 50 percent of sheep
in Central Java are said to be fat-tailed but around Yogyakarta the author
saw only the local thin-—tailed sheep except in the Kaliurang Experiment
Station.

The sheep of the eastern islands - Lombok, Sumbawa, Kisar, Sawa — are
also fat—tailed. In southern Sulawesi there is a breed called Donggala
which Dr. Atmadilaga describes as fat-rumped. Fat-tailed sheep from Lombok
have recently been imported into Irian Jaya.

The typical fat-tailed sheep is completely white and is hornless in
both sexes. Occasionally rams carry scurs or small horns. As in the other
breeds ears are normally of medium size and semi-lop but the earless gene is
present (Fischer and Atmadilaga,1955). Fat-tailed sheep are larger than the
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thin—tailed, Buku Saku Peternakan (1975) gives an average liveweight at
slaughter of 24 kg compared with 19 kg for the local sheep. In fact
"superquality" rams can weigh 4550 kg and ewes 30 kg. BPPP (1954) gives
weights of 43 kg for males and 40 kg for females.

There is no crossbreeding in East Java and Madura but the Covernment
runs an improvement programme based on selection within the pure breed.
Rams selected on size and conformation (the "superquality" rams mentioned
above) are bought by the Government and distributed to villages. Here they
are kept by one man but are run with the whole village flock of ewes. After
2-3 years the ram becomes the property of the farmer who has locked after
ite Ewes are also distributed and are passed on to a different farmer
after they have had 1-2 lambs.

Wool productions All Javanese sheep carry a light fleece of extremely
irregular, coarse hairy wool. Previous descriptions of a hair breed appear
to have arisen because of the thinness of the fleece, the frequency of
shearing and the shedding of unshorn fleeces. Fleece weight averages only
200~-300 g per year from ewes and about twice as much from rams (BPPP, 1955).
Smith (1976) studied 20 specimens from native sheep in Central Java and 5
from Priangan in West Java. Mean values were as follows: staple length
6.8 and 4.4 cm, fibre diameter 39.6 and 35.0 M, medullation 42.6 and 32.5
percent. The differences are not significant.

At first sight the sheep on Madura appear woolless but this is due to
the fact that they are shorn every three months. They are also washed
regularly (in the sea) and there may be more frequent partial shears to remove
any dirty wool. Clean woolless sheep are believed to thrive better than dirty
unshorn ones. The wool is thrown away. In East Java the fleece may be
allowed to shed naturally. Even in West Java wool is used commercially (for
carpets) only to a very smell extent; it may be used as manure. Some wool is
exported from East Java to Singapore.

Reproductions Age at first mating of ewes varies from 6 to 12 months. Zulbardi
119775 quotes four experiments in which the averages were 7.2, 8.0, 8.0 and

7.9 months respectively. Lambing may occur at any time of the year. With

careful menagement ewes can lamb every 6 months but a lambing interval of 8-9
months is more usuale. Natasasmite (1978) demonstrated a service pericd of 56

days which represents a lambing interval of 206 days. In Madura rams may be
removed from the flock after the birth of the lambs, so only one lamb crop per
year is obtained. Observations on gestation length record 147.5 and 149.9 days
for Priangen, 150.3 for Fat—tailed and 149.0 for their cross (Ambar Rusyad, 1977).

Fat-tailed ewes are kept for at least three years. At 4 years they may
be sold for slaughter on account of barrenness — the old females are difficult
to mate because of the fut tail. Hand mating with human help may be necessary.

Rams are active from 6 months tu 5 years of age but they are usually
slaughtered earlier on account of aggressiveness. For ethical reasons,
castration is not practised.



- T -

Prolificacye For all three breeds it is reported that the ewes normally
have one or two lambs at a birth and occasionally three.

Table 21 tabulates the observations quoted in the reviews by Zulbardi
(1977) and Ambar Rusyad (1977) of LPP (Lembaga Penelitian Peternakan = The
Animal Husbandry Research Institute, Bogor) together with some figures
obtained at IPB (Institut Pertanian Bogor — Bogor Agricultural University).
It is a clear that the Priangan is well within the prolific class and the
fat-tailed breed is on the border line but the local thin-tailed cannot
qualify. Feeding level naturally influences litter size and there is a
tendency for flocks in experimental stations to perform better than those
outside. Age is also an important factors.

Table 21 Prolificacy of Javanese breeds

Breed and reference Noe. Percent of births:
Single Twin Triplet Quadruplet Mean litter size

Local thin-tailed
a

Ma' sum 309 50.8  41.1 T4 0.6 1.58
Koesnan (1972) 68 48.5 42.6 8.8 - 1,60
Usri (1971) 200 84.5 15.0 0.5 - 1416
Nurmenaf (1974) 495> 81.5 18.5 - - 1.19
Harahap (1973) 369° 9549 4et - - 1.04
Pasaribu (1973) 118°  61.9  37.3 0.8 - 1439
TOTAL/Mean 1559 7643 21.6 2.0 0e1 1.26
Priangan
Kurnadi (1976) 22  65.0 25.0  10.0 - 1.45
BPPP (1955)° 58 31,0  37.9  24.1 649 2,07
Supan (1977) 51 52,9  43.1 3.9 - 1451
B (1977)° 23 47.8 34.8 4.3 13.0 1.83
TOTAL/Mean 222 3645 49.1 113 342 1.81
- d §
BPPP (1955 55  47.3 40.0  10.9 1.8 1.69
Fat-tailed
Hardojg and Adinata
(1956) 132 50.8 43.2 5¢3 0.8 1.56

Notes: a: estimated from number of farms; b: North Sumatra, all others in West Java;
c: experimental flocks; all others are farmers' flocks; d: quintuplets
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Table 22 shows that litter size increases up to the third parturition
but little thereafter.

Teble 22 Litter size according to age

Local Parturition Priangan Fat—tailed
Age No. Litter No. No. Litter No. Litter
(years) size size size
1 1 1.00 1 17 1.88 49 1.40
2 81 1.07 2 7 1.86 46 1465
3 63 120 3 10 2.40 26 1.61
4 34 1.24 4 10 2430 8 175
5 21 1.29 5 2 2.50 3 1467
Source: Usri (1971) BFFP (1955) Wardo jo and %?;g?};a

The prolificacy may not look spectacular compared with the Finnish
Landrace or the Chios breed but with a lambing interval of 3 months, the
lambing rate per annum should averapge 2.72 for the Priangan and 2,34 for
the fat~tailed, which amply bears out the estimate of 200-220 lambs per
100 ewes per year given by Groenewold (1971).

Imported breeds and crossbreedinge During the Dutch administration there

were many attempts to import Merinos into Java and Sumatra starting with

the importation of 1864. Merkens and Soemirat (1926) mention imports of
Australian Merinos in 1897, 1903 and 1906 and of Rommey Marsh in 1912 and

1914. These imported animals could only be maintained by taking them to the
mountains and even then the death rate was high. But there must have been earlier
imports of wool sheep; in 1778 a prize was offered "to anyone who could explain
why sheep in Java degenerated so quickly, why their fleeces became hairy and how
this could be prevented", As already mentioned there is now no trace of Merino
influence in the Javanese sheep presumably because of the high death rate and the
natural selection for a hairy fleece which is more adapted to the hot wet climete.

Lat<r the Texel breed was imported by the Dutch and was found satisfactory
for crossing both in Bogor and in Bandung. Birth weights and weiphts at 4 and
6 months were increased by crossine on to Priangan at IPB. There is no information
about the effects on fertility, resistance to parasites or mortality.

The present policy in West and Central Java is to try out the Suffolk,
Dormer (Dorset x Merino) and Suffmer (Suffolk x Merino) imported from Australia.
Rams of these breeds are being used on Priangan and fat-tailed ewes at several
experimental and private farms. It was d:fficult to obtain exact figures, and
the numbers involved are still comparatively small, but the author's impressions
are as follows. The imported breeds apoezr to thrive and reproduce
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satisfactorily if maintained at an altitude of at least 800 m, and if
well fed, clipped frequently and dosed regularly against helminths.
However, even at Kaliurang (800 m) the respiration rate of Dormers was
100-150 per minute compared with 40-50 for the local sheep.

Under less favourable conditions there is a high mortality among
lambs. Local ewes tend to suffer from dystocia when mated to a Suffolk
ram. The F1 animals appear to perform satisfactorily if carefully managed.

A comprehensive crossing trial is being undertaken by Gajah Mada
University at Yogyakarta. The crossbreeding will take place at three
locations. Brebes on the north coast (hot), Kaliurang at 800 m (cool and
misty), and Baturadea (cool and clear, good nutrition). There will be three
groups: Dormer x fat—tailed, F, x fat-tailed, fat-tailed x fat-tailed.
There will be 20 ewes per group in each of the three locations. The sheep
will be kept in sheds (with slatted floors) with some grazing time (chiefly
for exercise) each day. Mating will be year-round. This trial was due %o
start in September 1977.

Conclusionse The sheep of Java form an invaluable genetic resource; they
should be treasured for their adaptation tc¢ an environment traditionally
considered difficult for sheep and for their high rate of reproduction.

They are an extremely important source of meat in a primarily agricultural
area and make no demands in the way of imported feedstuffs or the production
of forage crops. Any improvement which is attempted should bear in mind
these special advantages.

The Priangan and the East Java Fat-tailed are larger and more prolific
than the local thin—tailed. Improvement programme should therefore concentrate
on these two breeds which should then continue to be used, as at present, to
grade the smaller and commoner breed. Two of the Government activities for
genetic improvement of these two breeds are particularly relevant. The
selection within the Government flock of Priangan sheep at Garut amd the selection
programme among the farmers' stock of the fat—tailed sheep in Bast Java are both
excellent initiatives which hopefully will be expanded and intensified. They
should produce more productive sheep which still maintain their adaptation and
their fertility and therefore can be used on ordinary farms where conditions do
not permit a high level of feeding, expensive disease control programmes or other
aspects of sophisticated management.

Crossbreeding with temperale breeds may be useful for svme farms in
favourable situations but this should be restricted to those who can afford the
improved management necessary to maintain a more sensitive breed. Before such
crussbreeding is generally expanded controlled experiments should be undertaken
to compare the purebred locals and the crosses under different environmental
conditions to find out what level of foreigm blood is desirable in a given
environment. The crossbreeding experiment at Gajah Mada University is an
excellent example of the type of investigation which is needed.

Such crossbreeding will improve size and growth rate but if it does so
at the expense of fertility and lamb viability the overall improvement in
production in terms of weight of lamb per ewe per year may be negligible.



This must be carefully watched in all comparisons of purebreds and crossbreds.

The crossbreeding with medium or fine-wool breeds will not improve the
wool for the one local outlet - carpet making. For this purpose crossbreedine
with a carpet wool breed might be considered — and preferably a carpet wool
breed from a hot area such as the Awassi from the Near East or the White Karaman
from Turkey. This suggestion is made with some misgiving. Past experience makes
it clear that heavily wooled breeds do not thrive in Indonesia. Furthermore,
their fat tail may be undesirable except in East Java but their wool does not
seem to be desired. Therefore, if any import is made, a hairy tropical breed
would be more appropriate. An interesting idea would be to use the Barbados
Blackbelly which combines tropical adaptation, absence of wool and high
prolificacy.

If carpet wool production was increased by crossbreedins, a better
marketing system would have to be devised which gave the farmer incentives in
the form of a higher price for his wool and a more efficient system for collecting
it. The carpet factories might consider the manufacture of woven carpets (kilims)
in addition to the more expensive tufted types, and the development of an export
market.
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3.2 SHEEP IN PAPUA NEW GUINEA

Sheep from Java and Australia were imported into Papua New Guinea
during the German administration but only those from Java thrived. In the
19208 Romney Marsh and other sheep were imported from Australia and crossed
with the earlier imports. The present population of about 1,100 sheep descend
from these crossbreds. Holmes and Leche (1977) examined three flocks; two
were in the lowlands and one in the highlands.

"Four main types are described:

(i) 'White Wool': Largest, bare-headed, with poor quality wool, very
open and with little crimp., They may include Romney Marsh or Border Leicester
in their ancestry. Rams often have large, white horms.

(ii) *Black Wool': Bare-headed sheep, black fleece, often a white blaze;
little crimp. Ancestry is not obvious. Rams are polled or have small, black
horns.

(iii) ‘'White Hair': TFleece contains 25-100% white hair; the rest is short
wool with no crimp. Some of these animals are bare bellied at 1 year, them the
brisket, neck, sides, rump, withers and back shed their fleece in that order,
leaving short hair (1-2 em5 at about 3-4 years. Rams are goai-like, with large
white horns, and a tuft of straight hair on the throat. Some sheep have large
fat deposits at the tail base, although the tail is not fat.

(iv) *Coloured Hair': Most goat-like, small, with long fine legs, long
neck, light head and drooping ears. The coat is hair, often patches being shed
to give a decrepit appearance. The colour is characteristic, black mmzzle, ears,
eyebrows, and lower legs, with the rest almost any colour from white io black,
but usually light brown. Rams have large, black curved horns. Intermediate types
are plentiful.

0f the 65 ewes in the lowland flocks, observed over 12 months, 19 did not
lamb. In thoge that did lamb litter size was 1.4 lambs per ewe. Perinatal
mortality was 5 percent for single lambs, 20 percent for twins and 61 percent
for triplets. Later mortality was lower: 5 percent per annum in the lowlands
and 4 percent in the highlands. (In contrast 32 Rommey Marsh ewes with five rams
on adjacent land in the lowlands did not produce a single lamb during two years.)
A large flock of local sheep has been assembled at the Erap Research Centre
of the Department of Primary Industries. So far age of first lambing has averaged
17 months and lambing interval about 8 months (Holmes and Leche, 1977).

Although these results refer only to small numbers they are quoted here
because they show in general the importance of using an adapted breed in the
humid tropics and, in particular, the utility of the Javanese breeds in this
environment.
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3.3 SHEEP (F THE MALAY PENINSULA

Description. Smith and Clarke (1972) described the sheep of the Malay
Peninsula south of the isthmus of Kra. Devendra (1975) described the
sheep of West Malaysia. The sheep of southern Thailand (provinces of
Narathiwat, Pattani and Yala) are similar to those of West Malaysia.
In the latter country 45 percent of the sheep are in the province of
Kelantan (and 25 percent in Negeri Sembilan) so that the breed is often
called Kelantan.

These sheep are small. Adult rams weigh 25-30 kg and ewes 20=25 kg.
Withers height of 39 rams averaged 47 om (Dwendra, 1975). Males have
spiral horns about 11 cm long; ewes are usually polled but may carry scurs.
Facial profile is straight. Ears are small and horizontal to semi-pendulous;
25 to 30 percent of animals have vestigial ears. The tail is short (average
8 cm) and thin. The fleece is of coarse carpet-wool type with a staple length
of 5=10 cm. Head, underside of neck, brisket, belly and legs are bare. Fleece
weight is 0.8-1.4 kg (Devendra, 19755. The majority of the sheep are white.
Others are black, light brown or pied. Patterns include badger-face and reverse
badger—face.

Reproduction. Ewes exhibit oestrus throughout the year., Smith and Clarke
(1972) state that ewes produce their first lamb at 12-18 months of age and
that twinning is common. However Fischer (1968) reported differently on a
flock of sheep maintained by the Division of Veterinary Services in Mahang,
Kelantan. Of 452 lambs born, 11 percent were twins. This represents a
twinning rate of only 6 percent. Age at first lambing was 22-30 months and
lambing interval 248 days. Devendra (1975) quotes two private flocks in
Selangor where single lambs were the rule. In one the average lambing rate
(including barrenness) was 106 percent.

Meat and wool production. In the flock studied by Fischer (1963) birth weight
of single lambs averaged 1.8 kg and by 12 months they had reached 12 kg. This
represents a daily liveweight gain of 28 g. Devendra (1975) quotes daily gains
of 49-73 g« from other flocks.

Smith and Clarke (1972) studied skin samples from 53 adult sheep in
West Malaysia. Mean aeognda.ry to primary follicle ratio was 1.07, follicle
density 6.3 follicles/mm® medullation 42%, shed follicles (indicating kemp)
0.T%. Diameter of primary follicle fibres averaged T1e5nm and of secondaries
27+5,m , These values are close to those for the Bellary breed of Andhra Pradesh,
India, and are suitable for a good carpet wool. Four wool samples studied by
Smith (1976) had an average staple length of 4.5 cmyfibre diameter 47.3 pm
and medullation 37.5 percent.

Management. In Malaysia sheep are kept for subsistence by peasant farmers in
flocks of 3~10 animals. The two large private flocks in Selangor farm which
Devendra (1975) quotes are almost unique. Sheep are grazed by the wayside and
on fallow land. Kitchen waste may be fed but no concentrates. At night sheep
are housed in simple sheds with slatted floors.
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Attempts have been made to graze sheep in rubber plantations and
these were apparently quite successful.

Improvement. In one of the large flocks in Selangor adult body weight has
increased by 4~5 kg in 20 years. Carpet wool quality has also increased.

This is attributed to selection (Devendra, 1975). Crossing with Dorset Horn
incre: sed lambing rate (to 151 percent) and birth weight (1o 2.1-2.3 kg).
However, because of the poor heat tolerance and poor adaptation of the Dorset,
the project proved unsuccessful (Devendra, 1975).

Conclusion. It is not suggested that the sheep of Malayeia and Thailand

can claim in any sense to be prolific. They are described here as a contrast
to the Javanese sheep to emphasize that unselected sheep in a similar environ—
ment and a neighbouring area can be quite different in {their reproductive
ability. Further—ore, since it seems highly likely that sheep originally
entered Java from the Malay Peninsula it would also appear likely that the
high prolificacy of the sheep of Java was obtained by selection within that
island.
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3.4 WERA BREED (OF BANGLADESH
The sheep of Bangladesh have been described as follows:

#Sheep are relatively few in number and are kept mainly in the deeply
flooded low lying areas of the south where their resistance to wet conditions
gives them some advantage over goats.

"The indigenous sheep belong to the so—called Wera btreed. They are
hairwool sgheep with an even subcutaneous fat distribution. They are reported
to have similar fertility levels to the Black Bengal goats, but are smaller
animals attaining a maximum weight of abcut 10 kg in ewes and 15 kg in rams.
The yield of coarse wool is about 1 1lb per animal per year but they are rarely
shorn, wool being harvested only at slaughter.™ (FAO, 1971)

In the same report the fertility of the Black Bengal goat is described:

"The main kidding season is between November and January, when 90 percent
of mature she—goate give birth to twins. The second kidding season is between
May and July, when about 65 percent of the mature females give birth to one
or two kids. The amual kidding rate is about 280 kids from 100 mature females."

However, according to the Head of the Department of Animal Breeding and
Genetice, Bangladesh Agricultural University, Mymensingh (personal communication,
1979), thsre is no distinct breed of sheep in Bangladesh. The local animals
vary in appearance, size, conformation and performance. The University has
collected a flock of sheep from different parts of the country. The mean
performance of 36 animals was as follows: age at first lambing: 433 days;
lambing interval: 10 months; twins: 41%; adult weight: males: 18.5 kg;
females: 1648 kg; fleece weight: 160 g; staple length: 5.1 cm; fibtre diameter:
48.4pm ; wool fibres: 19.4%; heterotype fibres: 10.8%; medullated fibres: 69.8%;

body height: 48.3 cm.

The University is currently umderteking an experimental crosstreeding
programme using the following breeds from New Zealand: Rommey Marsh, Perendale,
Dorset Down, Polled Dorset and Suffolk,

In view of the experience with temperate wooled sheep in other parts of the
humid tropics (e.ge Indonesia, Sri Lanka) it might be expected that a wiser
policy would be to explore more fully the potential of the local sheep and the
possibility of their improvement by selection. There are over half a million
gheep in the country. They must be adapted to be able to survive and with such
a population there is plenty of room for variation.
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4 PACLIFIC BREEDS IN THE SUBTROPICS

Although this report is concerned primarily with the humid tropics the
picture would not be complete without including some subiropical breeds., It
could be argued, for instance, that prolific breeds from these areas will be
more adapted to high temperature than breeds from northern Europe.

The climates in which these breeds live are as follows: D'man (Moroceo)
and Omani - subtropical steppe (BS of K&ppen), Hu-yang of China and Svanka of
Georgia — humid subtropical (Ca), Greece — Mediterrenean or dry summer
subtropical (Cs).

4.1 D'MAN BREED OF MOROCCO

Distribution and management. The D'man is a very special local breed confined
to the subsaharan oases ("palmeraies') in the southeast of Morocco between

the high Atlas and the Sahara. Its origin was in the Tafilalet (in the Ziz
valley) and it has spread to the Dadés valley and to the Dra valley because

of the traditional exchange of animals between the Draoui and the Filali
tribess Thus its present distribution area extends from Rissani to Zagora
(see Pigure 2). It is also found in oases in some parts of the Algerian Sahara,
namely Touwat, Tidikelt and Gourara which have close historic links with the
Tafilalet. Indeed in Algeria the breed is called "race du Tafilalet" (Bouix
and Kadiri, 1975). These areas are a long way from the Moroccan border.
Yousef (1977) says that in Algeria the D'man breed is in fact commonest around
Béchar (and especially the neighbouring town of Dibdaba) which is only about
170 km east of Rissani. The Algerian authorities have formed an experimental
flock at Abadla 100 km south of Béchar.

There are about 400,000 D'man sheep in Morocco out of a total population
of about 14 million (Marie et al,, 1976).

The sheep are kept in small pgroups of 1-3 ewes per family and, since the
whole of the oases is cultivated in gardens (averaging 1 ha in area), they remain
permanently housed either in the farmer's house or in small sheds or pens in
the vicinity. They are fed on lucerne, reject dates, date stones, kitchen waste,
forage maize and straw. They are also grazed on cereal stubble, weed regrowth,
and vegetation on sides of fields, paths and irrigetion canals. Their dung is
an important fertilizer for the date palms.

Export from Morocco is forbidden.

Description (Plates 23-25) — The animals are small, ewes weighing 30-40 kg
and rams 50-60 kg (Bouix and Kadiri, 1975). However in the stations of
Tabouassamt and Achouria corresponding weights are 40-50 kg and 6585 kg
indicating chronic underfeeding in farmers' flocks (Bouix et al., 1977).

The D'man breed is rangy and fine-boned. The head is narrow with a profile
slightly convex in the female and markedly so in the male. Both sexes lack
horns but males may carry scurs. Ears are long and pendant. The neck is long
and narrow and often has tassels in the female, more rarely in the male. The
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chest is narrow and shallow and the withers are prominent. The abdomen
is large. The tail is attached low; its length is variable, about to the
hocks. Stance is often bad and hooves are small (Bouix and Kadiri, 1975).

The fleece is not extensive and weighs less than 1 kg; it does not
cover belly and legs and sometimes it is absent or covers only the back.
The staple is open and short and wool is hairy or very hairy. The male
often has long hair on the neck and along the spine (Marie et al., 1976).
Colour and patiern are of all imaginable varieties. Animals may be entirely
black or brown or white or a mixture of two or of all three of these colours.
Pigmente ! head may be combined with white fleece but not vice versa. Black
animals have a white tail tip. In brown animals the head and extremities
are brown and the fleece is tinged with brown (Bouix and Kadiri, 1975).

Reproduction. Owners claim that ewes first lamb at the age of one year and

the interval between lambings is 6 months and 10 days. Lambing occurs through-
out the year. Average litter size is two with a range of one to six (Bouix
and Kadiri, 1975). Table 23 shows some figures obtained in stations. These
tend to confirm the farmers' figures. In addition to the figures in Table 23
Harrouni (1976=77) made the following observations: Gestation period 149.5
days (range 139-162); days from parturition to first oestrus 49 (10-80); age

at puberty 150 days (youngest 132); weight at puberty 19.3 kg (52% of adult
weight); duration of oestrus 30 hours (adults),24 hours (yearlings); length

of ocestrous cycle 4-58 days with peaks at 16-17 and 34-36 days.

Body weights and wth rate. Average birth weight was 2.3 kg in the data
of Bouix and Kadiri i19T55. Males were 15-20 percent heavier than females

and lambs out of adult ewes 10 percent heavier than those from yearlings.
Weight was reduced by 15-20 percent for each additional lamb in the litter.
Thus twin males out of adult ewes weighed 2.8 kg but triplet females only
2.0 kg. Average weight at 10 days was 3.8 kg with the same variation, at
30 days it was 6.8 kg, at 90 days (weaning) 17.1 kg and at 6 montha 33.5 kg.
Average daily gain was 150 g between 10 and 30 days, 172 g between 30 and
90 days and 157 g between 90 days and 6 months., It should be noted that no
artificial rearing of lambs was practised. Weight and growth rates are
tabulated according to age of dam and sex and type of birth of lamb. The
difference between male and female lambs increased with age but that
between singles and multiples decreased.

Marie et al. (1976) report that milk yield is 90-140 litres per
lactation, sufficient for 2-3 lambs.

Bouix et al. (1977) tabulate the ranges for weights and growth rates
over several lamb crops (spring and autum, two stations, several years).
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Tabouassamt and

Reproductive performance of D'man sheep in three stations

Tabouassamt 1974 . Achouria (a) Skoura 1973-76

Age at first lambing

No. of ewes 48 200 105

Mean 420 days N 316%:'4 TN%EE'I;B 530 days (b)

Range 240-524 days 317-730 days
Lambing interval

No. of intervals 41 162

Mean (days) 192 185 - 195 202

Range (days) 175 - 224 163 = 230
Lambing rate Adults Yearlings

No. of ewes 56 52 (482 lambings)

% lambing 93 94 87 - 93

Adults Yearlings Adults Yearlings|

Litter size 2.67 1.90 1.,98-2.67 1.67=2.00 1.83 1.59

% single births 10 39

% twin births 38 39

% triplet births 33 16

% quadruplet births 15 6

% quintuplet births 2 =

% sextuplet births 2 -
Lamb mortality

(to weaning) % 20.1 10.8
Litter size at weaning 2.13 1.69 1.49-2.17 1.23-1.79

(90 days)
Source Bouix and Kadiri, Bouix et al., 1977 Harrouni,1976/77

1975

a) The range is between the mean for different lambing crops — autumn and
spring, two stations, different years.

b) Ewes not mated till 11-13 months of age or 30 kg in weight.
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Improvement and research. Several stations have recently been established

to conserve, study and improve the D'man breed. In December 1971 a flock
was assembled on the Domaine Royale de Tabouassamt at Rissani by the
Direction des Domaines Royales in cooperation with the Direction de la
Recherche Agronomique. In April 1972 the Office Régional de llise en Valeur
Agricole de Ouarzazate created the Station d'Amélioration Ovine de Skoura
and in April 1973 the Institut National de la Recherche Agronomique created
the Station Expérimentale de Achouria at Jorf. Data from the flocks at these
stations have already been quoted.

In addition various flocks have been assembled outside the habitat of
the breed e.g. Casablanca, Marrakech and Meknés. The Institut Agronomique et
Vétérinaire Hassan II, has an experimental flock at its station at Moghrane
north of Rabat. In ongoing research on this flock Mr. Lahlou-Kassi and his
colleagues in the Department of Reproduction of the Institute are studying
aspects of female and male reproduction. They have already confirmed the
early age at first oestrus, the short lactation anoestrus and the high
ovulation rate (2.3 for yearlings and 2.8 for older animals). In the male
they have demonstrated large testis size and high libido.

Bouix and Kadiri (1975) attribute the small size of the D'man to
inbreeding. However, the high fertility rate does not suggest inbreeding.
Furthermore they also attribute the variability in colour and fleece type to
crogsing with other Moroccan breeds. Again the consistenty high prolificacy
does not accord with this hypothesis. It seems more likely that the small
gize is due to a low level of nutrition (the difference between the weight
of ewes in local flocks and in experiment stations has already been remarked
on) and the variation in colour and fleece to the absence of selection for

these characters.

The range in colour is exactly that which the author observed in Cameroon
(see Section 2.9). The hairy nature of the fleece is also reminiscent of Uest
Africa. In fact theD'man sheep are very similar in appearance to the Fouta
Djallon sheep, It is difficult to restrain the suggestion that perhaps the
D'man sheep in southern Morocco and Algeria represent relicts of the sheep
type existing before the arrival of the wool sheep typical of the rest of the
two countries. They would thus be related to the hair sheep of West Africa
which also represent the original type of domestic sheep migrating there
before the evolution of wool sheep.

Conclusion. The D'man breed is of the greatest interest. It lives in small
flocks in a difficult environment. Its isolation protects it from crossbreeding
but it would be very sensitive to changes in economic and social conditions or
to natural disasters. It is therefore very satisfactory to know that there are
now several station flocks for its conservation and study. It is to be hoped
that these flocks can be increased in number and size and that eventually export
will be permitted so that other countries with similar conditions can benefit
from this unique breed.
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4.2 OMANI SHEEP

In 1976 Dr. C.W. Fox and Mr. Khamfer (then Director of Animal Production)
t0ld the author that the sheep of Oman were thin-tailed -~ which marks them off
from all the other sheep of the Arabian peninsula - and that triplets were
common. Dr. Abdul Hamid Osman (then with ACSAD, Damascus) also reported in
1977 that the sheep of Oman were thin-tailed and prolific. It was therefore
decided to visit this country (north only) and include its sheep in the

project report.

Livestoc ' numbers. The lack of information on livestock in the country is
demonstrated by the disparate estimates of numbers made by various authorities

as follows:

PFAO Production Oman Statistical Bakkar (1978)1/
Yearbook 1977 Yearbook 1976
Goats 197,000 164,600 430,000
Sheep 77,000 57,000 50,000
Cattle 77,000 133,800 220,000
Camels 6,000 13,500 25,000

There is certainly a preponderance of goats over sheep in northern Oman; the
author estimates it to be nearer the 8 to 1 of Bakkar's estimate than the 2
or 3 to 1 of the first two estimates. Few camels were seen and no cattle
outside research and development centres.

Sheep type (Plate 26) — The same type of sheep was seen in all places visited.
They vary in colour, being black, white, brown, pied, white with black face or
black with white spot on tail and head. In some areas the black predominates

but in most flocks no one colour or pattern was dominant. Tails are thin and

bang to the hocks. There is usually a basal portion which is bare on the inner
side and which may have some accumilation of fat in well fed animals. This and the
long fleece gives the tail a bushy appearance. Sometimes the tail is shorter

and consists only of the fleshy basal portion. The fleece is long and very coarse;
it is variable in amount of hair and in extent. Animals have bare face and lower
legs; the lighter fleeced ones also have bare bellies.

Sars are medium-sized and semi-lop. Sometimes they are rudimentary. BEwes
are always hornless and males may or may not have short coiled horns. The
animals are small and have a straight facial profile.

Sheep performance. It was extremely difficult to obtain figures about the
pgrformance of this breed. They are medium to small in size. Bakkar (19?8)1/
gives a body weight of 25-35 kg in Batinah and Oman Dakhel. He mentioned a

larger type of 40-50 kg in Ibri of Dhahireh region. Graham Bell at the Khabura

1/ Bakkar, N. 1978. Final report of animal producti j
gl Sl production expert FAO Project



project told the author that ewes weighed 20-25 kg under farm conditions;
the maximum was 35 kg under good conditions but stunted animals of 17-18 kg
were common. His lambs averaged 2.4 kg at birth, 8.8 kg at 30 days and 13.4
kg at 60 days. They put on fat easily enough but are poorly muscled,

Sheep are not milked and the wool does not seem to be exploited.

As for reproduction there is a tradition that the Omani sheep are highly
prolific but since no records are available from the two government flocks 1/
in Rumais and in Wadi Quryat it is difficult to confirm this. DBakkar (1978)
in his final report writes "Sheep in Oman are characterised by high prolificacy;
most of the ewes are producing twins and triplets and very few are giving birth
to one lamb at a time"., Dr. Khamfer also believes in this high prolificacy.

On the other hand Dr. Saad (Veterinary Officer, Nizwa) estimates that at Wadi
Quryat only about 5 percent of ewes produce twins., At Rumais and in the
Batinah generally Dr. Fikri (Veterinary Officer, Seeb) estimates only 2 percent.
The only recorded figure available is from Graham Bell at Khabura. One ewe

out of ten had produced twins.

Ewes are reported to become sexually mature at 9-12 months of age and they
normally lamb once a year (during December - March). However they can lamb
more frequently. At Khabura the interval between lambing and conception could
be as low as 6~8 weeks.

Sheep diseases. The chief hazard of the sheep in the country is undernutrition.
Thie is not a problem on the stations where the sheep are fed aritificially - they
graze Rhodes prass at Khabura and are fed alfalfa at the government stations.
However, copper deficiency appears to be present. The most serious disease is
pneumcnia and other diseases present include; myiasis, sheep pox, contagious
pustular dermatitis, foot—and-mouth disease, as well as worms and ticks. These
diseases are onlyserious in combination with malnutrition.

Sheep improvement. There are about 50 breeding ewes at Rumais, 10 at Khabura
and 70 at Wadi Quryat. The plans for the first two centres are to cross the
local sheep with Syrian Awassis. The rams are already available at Rumais.

There is no doubt that the F, will be larger and will produce more meat,
wool and milk. The effect on fitness, i.e. fertility, viability and hardiness, must
be investigated very carefully. It is these qualities that are the most important
in the Omani sheep and they should not be lightly discarded by crossbreeding.
Therefore the crossbreeding should be well controlled on an experimental scale
before it is extended into the field. At the same time the performance of the
purebred should be explored. This could be done at Wadi Quryat (as well as with
half the flock at Rumais used as a control for the crossbreeding). If the flock
could be increased to 100 or more ewes then it would be large enough to start a
small selection programme. Selection should be for prolificacy. This is
suggested because apparently numbers are more important to the local sheep keepers

1/ Bakkar, N. 1978, Final report of animal production expert FAO Project
aMA 77/001.
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than in size or quality. Certainly yield of wool and milk do not seem to count.
If there is to be crossbreeding, comsideration should be given to the idea of
croseing with another subtropical prolific breed. For this the D'man breed of
Morocco would be ideal since it comes from a similar climate.

Conclusions. The sheep of Oman, and to a smaller extent of the United Arab
Emirates, are certainly wnique in Arabia. The only other thin-tailed wooled
breeds in the Near and Middle East must be sought in isolated pockets in widely
gseparated areas e.g. the Arrit breed of Eritrea, the Dongola of north Sudan, the
Kurassi of southern Egypt, the Karayaka of north Turkey and the Zel of north
Iran, It is tempting to think that these represent relict populations, in areas
isolated by mountains or deserts, of the wooled sheep which displaced the earlier
hair sheep but were not displaced themselves by the subsequent wave of fat-tailed
sheep.

This uniqueness is sufficient to justify steps for the conservation of the
Omani sheep. If they also prove to be prolific the case is made even sironger
but at the moment this claim is doubtful and at the best "not proven". It is
to be hoped that recording will be speedily introduced at Rumais and at Wedi Quryat
in order to establish their reproductive performance.

In the meantime crossbreeding should proceed with caution and more attemntion
should be paid to selection within the environment to which these animals are so
remarkably adapted.
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HU-YANG BREED OF CHINA

Thie breed is described by Epstein (1971) and, since no further information

has been obtained, his account is reprinted here.

sheep

Jelowicki (1962) estimated that about 1.1 percent of China's 109 million
belong to the Hu-yang breed.

"The Hu-yang or Wusih, also called Lake sheep, is bred in the plain of
Tai Hu, south of the lower Yangtze Kiang, in the southern part of
Kiangsu province and in the adjacent northern part of Chekiang province.
This region, which has a warm climate and plentiful supply of water, is
intensgively used for irrigated crops, mainly rice., There is no pasture
land available, and the sheep are penned throughout the year in small
sheds at the homesteads of the peasants of the agricultural commumes.

In epring and summer they are fed on vegetable offal and grass cut at the
borders of the fields; in autwm and winter their feed comsists of water
plants, sweet potatoes, dried mulberry leaves and a little rice bran.

"A small flock of these sheep was exhibited at the London Zoological
Gardens in 1855 and the following years. Since they were presented by
the British Vice-Consul at Shanghai and also shipped from that port,
they were referred to as Shanghai sheep ssseee

"The Hu-yang is a fat-tailed breed, believed to be descended from lMongolian
sheep which became differentiated in the new emvironment in the course of a
thousand years or more. Erkes (1954) contended, however, that sheep
breeding south of the Yangize Kiang is relatively recent.

"Adult rams weigh 35-60 kg, and ewes 30-45 kg. Balezin (1959) recorded

the following average measurements of adult Hu-yang rams and ewes with

mean live weights of 39.8 kg and 37.7 kg respectively at Wutsin (Changchow):
heigh‘t at withers: rams 66.6 cm; ewes 64.4 Cll ssssveconssnsnosnssns

"The Hu-yang has a long, slender head, with a convex profile and narrow
semi-pendulous ears; some animals are practically devoid of external ears.esssss
Both rams and ewes are polled. The neck, body and legs are long and rather
poorly muscled. The tail is short, with a emall triangular fat deposit in
the upper part, which does not extend to the buttocks, and a thin terminal
portion that is usually twisted; in a few animals the tail hangs straight
down, but never as low as the hocks. The inner surface of the fat tail is
naked, but the extent of the hairlessness varies considerably. The Hu~yang
is practically always white without any pigmentation. The wool is carpet
type, rather curly and mingled with hair, though of somewhat better quality
than that of Mongolian sheep. The fleece is composed of 83.7% wool and 16.3%
hair (Balezin, 1959). It is short in staple, because the animals are shorn
twice a year. The clip is suitable as filling wools in carpet making

(Burns et al., 1940). Fleece weight is approximately 1 kg per clip.
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"The fecundity of the Hu-yang is exceptionally high, probably the highest
of any sheep breed in the world, including the Romanov. Sexual maturity
is reached early in life. The females lamb for the first time at 1316
months of age. Oestrus is not limited to a season of the year; three
lambings in two years are common and even two lambings per year occur. At
the first lambing single lambs are the rule; at subsequent lambings twins
are usual, triplets and quadruplets frequemt, while some ewes have litters
of five, or even six lambs. The lambing percentage thus exceeds 200, and
the annual birth rate averages 300%. Bartlett (1857) reported: 'I find
they breed twice a year, and produce four and sometimes five at a birth,
the three ewes now in the Society's CGardens having this spring produced
thirteen lambs'.

"At 2 or 3 days of age the lambs have valuable white pelts, light in
weight and with lustrous wool curled in beautiful patterns, similar to
Karakul pelts secesscssss

It only remains to add that the figures on prolificacy and age and frequency
of lambing were confirmed to the author in 1976 when he visited Huashiu commune in
Kiangyin county north of Wusih (see Plate 27).

There is another prolific breed in China, the Han~yang, found in hilly
areas in Honan and parts of Shansi, Hopeh, Shantung and Kiangsu provinces. This
ig in the humid continental climatic zone (Da of K¥ppen) with warm summers and
cold winters. Its litter size is only slightly less than that of the Hu~yang
which it also resembles in being a fat-tailed wooled breed (Epstein, 1971).
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4.4  SVANKA BREED OF GEORGIA, U.S.S5.R.

The only available reference to this breed is in a short article by
N.A. Kalinovskaya (1962) in Ovtsevodstvo, 8 (11) : 39.

A complete translation follows:

"Prolific mountain sheep -~ the Svanka. It is necessary to draw the attention of
scientists to a breed of sheep on which one cannot find any information in the
literature. I refer to the sheep of Svanetia, called Svanka. The characteristics
of these animals are as follows: they are relatively small and have a flat, wide,
fat tail, which narrows to an S-bend. Adults weigh 35-40 kg and one-year-old
animals weigh up to 20 kg. These sheep are spread over the high and low parts of
Svanetia in the Georgian SSR. The territory of Svanetia is circled with high
mountains and there is only one connection through a dirt road, which conneots
Svanetia with Abkhasia. The paths through the Central Caucasian pass lead to the
high mountain springs of the river Baksan. The local population of Baksan also
has this type of sheep.

"The Svanka breed is very prolific. The ewe gives birth to 2=4 or more
lambs at a time twice a year. According to our observations the weight of a
newborn lamb is 1-3.5 kg, depending on the litter size. These lambs grow very
quickly. I had three Svanka ewes which were mated with a Merino ram. As a
rule the F; crossbred ewe gives birth to five lambs (sicl). The wool of the
Svanka is shori and coarse but the crossbred has wool of Merino type. The F4
crossbred is heavier; it has a robust appearance and heavier fleece.

"The mass breeding of the Svanka is faced with some difficulties because
ewes give birth at different times of the year and this leads to continuous
production of lambs. But by controlled mating it is possible to restrict the
births to six months of the year.

"The fleece of the Svanka is usumally dark in colour, but there are some
sheep with a pale colour. The average wool clip is 2-4.5 kg per year.

"We decided to draw the attention of sheep breeders to this interesting
breed in order to stimulate a systematic study of them in Svanetia as well as in
neighbouring regions."

According to Turner (1978, personal commmication) the neighbouring
Imeritinskaya (Imeritian or Imretty) breed also has a high litter size.
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4.5 PROLIFIC BREEDS IN GREECE

The Chios breed of Greece is one of the most prolific in the world. It
has an average litter size of 2.3 lambs Also it lives in a Mediterranean
environment which is classified as subtropical. Therefore it merits inclusion
in this report. However it has already been described in two other reports
of this project namely "Declining breeds of Mediterranean sheep" by C.H. Brooke
and .LL. Ryder and, under its Turkish name of Sakiz, in "Sheep breeds of
Afghanistan, Iran and Turkey" by B.C. Yalgin. Therefore no further description
will be included here.

The same applies to some other island breeds in Greece which, while
not reaching the figure for the Chios, do average 1.8 lambs per birth and
therefore meet the criterion specified in the introduction. These are the
Zakynthos (Plates 28 and 29), the Skopelos, and the Kymi of Euboea (Plates 30
and 31). They are all highly fertile and good milkers but numbers of each are
low (a few hundred or a few thousand) and are declining. They have been
described in the report by Brooke and Ryder (197&).

Recommendations for the conservation of these breeds are givem in
Section 5.3.
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5 CONCLUSIONS AND RECOMMENDATIMNS

5«1 Prolific breeds in Europe

Most of the improvement work on sheep in Europe and other temperate regions
of the world to which European sheep have been exported, has concentrated on
meat conformation and growth or on fleece weight and wool quality. Recently
it has been pointed out that this may no longer be the optimum method for
increasing lifetime production. Selection of the largest individuals for
breeding, without reference to type of birth, may mean selection of singles
rather than twins and therefore may in the long run be counterproductive.
Spedding et als (1976) show that reproductive rate is one of the major
factors influencing feed conversion efficiency in meat-producing animals.
Reproductive rate cen be increased in sheep by reducing the age at first
lambing, reducing the proportion of barren ewes, increasing the number of lambs
per birth, reducing lamb mortality and reducing the interval between successive
parturitions. In regard to number of lambs per birth (litter size), Large (1966)
investigated in England the relationship between the amount of food consumed by
a ewe and her lambs over the entire year and the amount of carcass produced in
the same period. Efficiency of food conversion was 35-50 percent higher for ewes
with twins than for ewes with singles; ewes with triplets were 20 percent more
efficient than those with twins. Turner (1978) has repeated this with Merinos in
Australia and also found a 40 percent greater efficiency for ewes with twins.

Unfortunately the heritability of litter size, like that for other aspects
of reproduction, is usually found to be low. This means that progress from
selection is likely to be slow. Nevertheless if observations are restricted to
adult and to fertile ewes heritabilities of litter size of up to 40 percent have
been calculated and indeed considerable progress has been made in selection for
this character (Turner and Young, 1969).

There is an alternative to selection, namely to cross with a known prolific
breed. There are breeds in Europe which have a high prolificacy, presumably as
a result of earlier selection. The 'discovary" of the Finnish Landrace and its
export, for the first time, to Edinburgh, Scotland, in 1962 was one of the first
indications of the rising interest in high fertility (Maijala and Usterberg, 1977).
In the following year the similar Romanov brought from Yaroslavl, U.S.S.R., was
used experimentally in France (Ricordeau et al., 1978).

On account of its high prolificacy Finnish sheep have been imported to over
30 countries all over the world, but chiefly Europe and North America, either for
experimental purposes or to increase the fertility of local breeds by cross—
breeding, First crosses are internsdiate in litter size between Finnish and local
breeds with little or no heterosis (Jakubec, 1977).

In several countries (Ireland, France, U.K., U.S.A.) new breeds are being
formed or have been formed combining the prolificacy of the Finnish (or Romanov)
with the desirable characters (usually meat or milk production) of the local
breeds.

To a lesser extent the Finnish and Romanov breeds have been tried experimentally
in some tropical and sub-tropical countries with the aim of improving litter size.
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However, there are no reports of favourable results from these experiments.
There is reason to believe that the lack of adaption of these north European
breeds to the high temperatures, irregular feed supplies, local diseases and
less satisfactory management conditions in the receiving countries, has
prevented the prolific breeds from exhibiting their potential. Certainly
there is plenty of evidence that rams of thin-tailed breeds are incapable of
mating with fat—tailed ewes, that the libido and fertility of rams from
temperate countries are adversely affected by heat and that European breeds
are more gensitive to trypanosomiasis and helminthiasis than tropical breeds.

Therefore, if genetic improvement in prolificacy is desirable — and this
is a point to which we must return later — it would appear more sensible
either to achieve it by selection, or to import a prolific breed from an
environment as similar as possible to that of the breed to be improved. The
present review has shown that there are such breeds in the tropics and
subtropice but, like the Finnish and the Romanov, they have been unknown or
unappreciated outside their own country, and sometimes within it.

5¢2 Characteristics of prolific sheep

The reproductive characteristics of the prolific tropical and subtropical
breeds reviewed herein, together with those of the temperate breeds, are
summarized in Table 24. It is clear that, in addition to their high litter
size, these breeds are similar in having a low age at first lambing and a short
interval between lambs. Even the temperate breeds can lamb every seven months
although this is unusual, In addition, less complete figures show that these
breeds have a high conception rate e.g. 98.5 percent for 3184 adult Finnish
Landrace ewes (Maijala and Usterberg, 1977). The males have a large testis
size, high libido and early sexual maturity.

These similarities in reproductive performance do not reflect genetic
similarity in other characteristics. The breeds listed in Table 24 are of
every possible type as regards appearance and production. The two West Indian
breeds are hair sheep; the others are coarse-wooled sheep. The East Javanese,
Hu-yang, Svanka and Chios are fat-tailed and the rest are thin-tailed. Within
these groups there are differences in the size of the fat tail and the length
of the thin tails There are also differences, both within and between breeds,
in colour, size, type of fleece and presence or absence of horms.

Nor can the prolificacy be related to a similar physical environment. The
breeds listed come from eight countries in three continents and the climates
in which they are found range from cool temperate (Finland and Russia) through
subtropical (Mediterranean and China) to humid tropical (West Indies and Java).

Furthermore each of these groups of breeds forms an island in the middle of
populations either of different breeds, or breeds which are phenotypically
similar but do not show the prolific characteristic. The prolific West Indiam
breeds are of the same general type as the hair sheep of Cuba, Mexico, Colombia
and Brazil but none of these has a twinning rate of more than 30-40 percent at
the most. The prolific Indonesian sheep have as neighbours the wooled sheep of
Malaysia and, further away, the hair sheep of Sri Lanka and southern India.



-9 -

Table 24 Reproductive performance of prolific breeds — ranges between different
flocks, populations and years
Breed Country Age at Age at first| Lambing Litter size
first oestrus lambing interval| First Iater

(months) (months) (months) | lambing lambing s

Barbados Barbados 14-22 6=9 2=243

Blackbelly

Barbados Elsewhe 5—8 6.5“9 1.5"2.0

Blackbelly r‘T

White Virgin 13-14 68 1=2

Island

Priangan Indonesig 6=12 6=9 1e4=241

East Javanese

Fat~tailed Indonesig 6-12 6-9 146

D'man Morocco 12-18 6=7 1.6=2.0 1e8=247

Hu~yang China 13=16 68 2

Svanka UeSeSeRa 6+ 2=d]

Chios Greece 13+ 6=12 2¢3

Finnish (o Finland 7-8 7-12 149 2.7

Landrace

Finnish (1) Elsewherd  5=10 T7=10 | 145=242 2-342

Landrace

Rmov(z) UeSeSeRe T"‘18 2.1-2.?

Roua.nov(3) France 6=8 2e6=343

Sources: (1) Maijala and Osterberg, 1977

(2) CBABG (neds)

(3) Ricordeau et al., 1978
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These breeds normally produce only single lambs. The D'man of Morocco is quite
differen:v in both appearance and fertility from all the vther breeds of Morocco and
Algeria. All the sheep of China (excluding Tibet) are coarse-wooled and fat—tailed
but only the Han-yang and Hu-yang are prolifice The Svanka and Imeritian of
Georgia resemble the other Caucasus treeds in fleece and tail type but differ

in their high prolificacye The Chios is quite special among the coarse-wooled
fat-tailed breeds of Greece and Turkey. The other (thin-tailed) prolific Oreek
breeds show no similarity in fleece, tail, horns or conformation. The Finnish
Landrace and Romanov belong to the North European Short-tailed group but the

other breeds in this group (Iceland, Shetland, 0ld Norwegian, Swedish Landrace,
Russia. Northern Short-tailed) do not show exceptional prolificacy.

For a common thread linking the prolific breeds we must look to the way
they are kept. All these breeds are kept in small flocks in agricultural areas;
none is a range sheeps In Barbados flock size is 5-10 sheep; they are usually
tethered. In Java each farmer owns 3}~5 sheep; they graze by day and are brought
back at night into pens near the houses where they are fed. In Morocco the D'man
sheep are found in the pre—Saharan oases where they are kept in small groups of
1-3 ewes which are almost permanently housed; in the rest of the country sheep
are herded in large flocks. The two Chinese breeds are in the agricultural areas
of the east and well away from the range areas of the north and west. The Hu-yang
are kept throughout the year in small sheds attached to the homesteads. In Greece
the prolific breeds all originated on islands where they are kept on a family
scale. Most of the Skopelos and Kymi sheep are kept in flocks of 2-6; they are
grazed by day and brought home at night. Sakiz sheep in Turkey are kept in groups
of 2-4 animals. During most of the year they are fed in fruit and vegetable
gardens; in winter they are kept and fed in simple stalls. In Finland the pasture
season is only 4-5 months and for the rest of the year sheep are kept and fed
indoors; 85 percent of flocks have only 1-4 adult sheep (Goot, 1973).

It would appear that keeping these sheep in close association with the
household has made possible the careful observation which is needed to make
selection effective, especially if it is done by eye and memory rather than on
the basis of written records. The various aspects of fertility in sheep have a
reputation for low heritability. However, Turner and Young 51969) have shown
that if the selection is on number of lambs per ewe lambing (rather than overall
lambing rate including barren ewes) and if first lambings are considered separately
from later lambings, heritability can be considerably increased.

Furthermore high prolificacy seems to be one of a group of related reproductive
characters which are shared by the prolific breeds, namely early sexual maturity,
absence of lactation anoestrus, high libido in males, high conception rate. The
common factor linking them would appear to be high level of gonadotropic hormone
(or high sensitivity to the hormone). Thus selection may have been on any or all
of these characters, not on litter size alone.

Using this technique the litter size of one Australian Merino flock has been
increased from about 1.1 to 2.1 in about 25 years of selection (Turner, 1978).

It is therefore tentatively concluded that almost any breed of sheep could
be selected for prolificacy and that the principal requirement is that the
owners should conceive the idea. To carry it to a successful conclusion they
must then have the will, the right management system, the time and the patience.
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53 Conservation of prolific breeds

Owing to the small flock size and limited distribution the numbers of some
of the prolific breeds described here are very low and in many cases they are
declining. For the following breeds conservation programmes are urgently needed.

White Virgin Island — There are only a few thousand sheep on the U.S. Virgin
Islands end not many more on the U.K. Virgin Islands. Many of these are of

other breeds or are crossbreds. The breeders need government encouragement

which should be conditional on the abendonment of crossbreeding and the initiation
of a selection programme for prolificacy and meat production and against wool and
horns which are indications of European blood. The scourge of stray dogs should
be tackled systematically and above all a marketing system should be developed
which will enable the local producers to compete with organized imports.

Bahama native ~ This interesting breed is receiving attention at the station of the
Bahamas Agricultural Research, Training and Development Project on North Andros Island
with gratifying results. It is to be hoped that the new project on Long Island

will continue to explore its potential while at the same time implementing a
programme for selection and development.

Greek breeds — There are about 10,000 sheep on the island of Zakynthos but many
are crossed with East Friesian or Greek Zackels from the mainland. The total
number of sheep on the island of Skopelos is 850 of which 250 are of the
Skopelos breed or its crosses; possibly purebred Skopelos sheep on the island
number only 100. However some large flocks have now been formed on the mainland.
The Kymi breed numbers only 1,200 and is declining. It is confined to about a
dozen village south of Kymi town on the island of Euboea. It is very similar

to the Skopelos breed from which it may have been derived.

These Greek breeds form a unique genetic resource of thin-tailed prolific
dairy sheep adapted to a Mediterranean environment. Their breeding should be
subsidized, especially on the islands themselves, so that a source of purebred
stock is available. At the same time for each breed a recording system should
be established or supported - particularly for milk yield and prolificacy = so
that there is a sound basis for continued selection. The Skopelos and Kymi
breeds are so similar that they should be treated as the same breed, thus
increasing the numbers available for recording and selection. They should be
selected for milk yield, prolificacy and lamb survival, as well as for wool
production. The Zakynthos breed should be selected for mutton production as well
as for milk and lamb production., Crossbreeding on the islands should be
discouraged = it may possibly increase milk yield but it will certainly reduce
prolificacy and adaptability.

Experiments should be started or continued on the mainland to explore the
use of these breeds in crossbreeding. All three should be useful in increasing
milk yield and fertility in local mainland breeds. They might also be useful
as a first cross in a stratified tem of crossbreeding for meat production
(like the Border Leicester in U.K.) and the Zakynthos might also be a useful
terminal crossing breed.
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For other prolific tropical breeds numbers remain reasonably high
and comparatively stable. This refers to the Barbados Blackbelly, the
Priangan and East Javanese Fat-tailed, and the D'man. For these breeds
the important thing is to monitor their progress to make sure that they
are not contaminated by ill-conceived crossbreeding policies introduced
in the name of progress. Before any crossbreeding with temperate breeds
is started in village herds it must be tested experimentally under ordinary
feeding and management conditions and the results must be analysed on an
eccnomic basis so as to include reproductive rate and viability as well
as growth rate.

54 The exploitation of prolific breeds and of other humid tropical breeds

There are four ways in which prolific breeds can be exploited:
1. They can be bred pure in the environment in which they are found.

2. The females can be used as foundation stock for crossing with males of
improved meat breeds in a commercial crossing system.

3. The males can be used in crossbreeding to increase the prolificacy of
breeds elsewhere.

4« They can be used to form a new breed by crossbreeding followed by
selection.

541 Purebreeding

The tropical breeds reviewed herein form an important genetic resource
because of their adaptation to an environment which is supposed to be wnsuitable
for sheep = namely the humid or subhumid tropics. This section thus has relevance
not only to prolific breeds but to all the sheep in the climates designated
Aw (tropical savanna), Am and Af (tropical rainforest) in KBppen's classification
(Trewartha, 1957)« This includes the hair sheep of tropical America, the hair
sheep of West and west equatorial Africa, the hair sheep of south India and
Sri Lanka, and the wool sheep of southeast Asia.

That sheep can thrive in these climates is shown by the 3 million sheep
in Java. Their adaptation appears to be physiological rather tha morphological.
A wooled fleece is present in southeast Asia but not elsewhere. Fat tails ocour
only in East Java. Although there has been little experimental work to prove
it, circumstantial evidence would indicate that this adaptation involves heat
tolerance, disease resistance, particularly to gastro—intestinal parasites,
and tolerance of a low and irregular nutritional level. It is an adaptation
which has been acquired by natural selection over 2 long period of time and
may turn out to be the single most important economic characteristic of sheep
in these environments kept under current management systems. Therefore it
should not be lightly ignored. In particular it should not be jeopardized by
crossing with so-called improved breeds which exhibit the more showy traits of
large size, good mutton conformation or heavy fleece.
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Therefore the primary breeding programme for the locsl breeds in these
regions should be selection of the purebred for an accentuation of its
characters of fitness (fertility and viability) combined with an improved
meat production (chiefly growth rate). The need for such a policy has been
appreciated in some countries — notably in Mexico where the Tabasco sheep
are bred pure and there is not even any experimental crossing.

In other countries programmes for the study and improvement of the local
breeds have barely started. They are particularly needed in Brazil, Cuba and
Colombias In each country a census is needed of the number, types and
distribution of the sheep and their breeding structure. Their performance
should be studied both in the field and in government stations under
"reasonably acceptable™ management levels, i.e. improved only to the extent
that may be practicable on farms within the foreseeable future. At the same time
a selection programme for fertility, viability and growth rate should be
undertaken, preferably in the field, but if this is not possible, then in a
series of government stations.

Lamb mortality is the major problem in all these regions. Research should
be continued or initiated to discover its causes and explore simple husbandry
methods to reduce it e.ge later weaning, later age at first lambing, longer
lambing interval etc.

It must always be borne in mind that these tropical breeds are an important
resource not only in their original habitat but also in countries with a similar
climate which lack sheep or lack prolific sheep. Thus the Pelibilley from Cuba
has spread most successfully in the tropical areas of Mexico. The Barbados
Blackbelly has been imported into mamy Caribbean islands and mainland American
countriess In the same way the Priangan and East Javanese Fat-tailed could be
used with advantage in other countries of southeast Asia.

5:4.2 Commercial crossing

If it is desired to obtain the advantages of the improved breeds it is
probably best to do so by a system of commercial crossing. In this system the
local breed — again either prolific or not -~ is partly bred pure to supply
replacements, and partly bred to rams of exotic mutton or mutton/wool breeds.
Experimental work on these lines is being carried out in Barbados, and Rastogi
(Section 2.1) describes a possible stratified breeding scheme using Dorset and
Suffolk rams for crossbreeding.

The crossbred animals must be given special treatment and will all be
slaughtered for meat. They will need a high level of feeding, good housing,
and regular deworming, dipping and foot-bathing.

If conditions are favourable the F, ewes may be crossed again with a
second mutton breed in order to produce three—quarter—bred Furopean lambs for
slaughter. It is important that the animals with the European blood should
not be kept for further breeding since they lack the adaptation of the local
‘breed.
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In Jamaica (Mason, 1978) such a crossbreeding programme is being explored
experimentally using several imported breeds: Suffolk, Polled Dorset,
Rambouillet, Columbia, and various crossbreds involving Columbia and Finnish
Landrace. The basic local breed is the St Elizabeth, a wooled Criollo type.
The present scheme is to mate the St Elizabeth sheep to Rambouillet, Dorset
or Columbia rams. The Rambouillet is used because of its subtropical origin,
the Dorset because of its extended breeding season. These F, ewes will be
distributed to farmers. They can use a Suffolk ram if a higﬂ standard of
feeding and management is available; otherwise they are recommended to backcross
to tk~ S5t Elizabeth. Wool is an important product as well as meat — hence the
crossing with improved wool-meat breeds is doubly important.

For such a commercial crossing system it is essential to use as the female
line the local adapted breed. It is not essential that this be a prolific breed
but the advantage of such a breed is that fewer ewes are needed to breed purebred
replacements and more can be used for breeding the more profitable crossbreds.

5¢4.3 Use of prolific males to improve breeds elsewhere

This is one of the ways in which the Finnish Landrace breed is used in
temperate countries. For tropical and sub-tropical countries one of the breeds
described in Sections 2.7, 2.2, 3.1 and 4 would be more appropriate. Indeed it
is partly with the aim of using these breeds in just this way that the conservation
and improvement programmes have been recommended for the White Virgin Island and
the Greek treeds (see Section 5.3). The Barbados Blackbelly is already being
used in this way in the Caribbean. The Priangan and East Javanese Fat-tailed
could be so used in southeast Asia.

However, before such a prooramme is instituted, it must be established
that an increase in prolificacy is in fact desirable. In steppe and semi-desert
country a ewe cannot be expected to rear more than one lamb per year. Nor must
it be assumed that it is necessarily the genetic potential which is the limiting
factor = Dr. Allenby has shown in the FAO Sheep and Goat Project in Kenya that
frequent drenching against worms can increase the lambing rate of the local
Masai sheep by over 50 percent.

5¢4.4 New breed formation and selection

This is also a system whick can apply to both prolific and nmon-prolific
adapted breeds. Its aim is to coitbine the adaptive characters fitness of the
local breed with the improved meat characters of an imported exotic breed.
Its justifications, as compared with commercial crossbreeding, are: 1., It
does not involve the keeping of purebred exotic sheep to supply males for
crossbreeding. 2. It is easier for small farmers tc operate a one~breed
system than to keep part of their flock for breeding purebred replacements
and for producing commercial crossese (But there could be division of labour
within the industry with some flocks breeding purebred replacements and
others producing crossbreds).

Genetically this breeding system implicitly assumes that additive gene
action is more important than hybrid vigour.
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This is the plan adopted by Cuba where a new breed is planned with
Suffolk and Pelibiley blood (see Section 2.4). There is also some cross—
breeding in Java but it is not clear whether the aim here is an infusion
of exotic blood (Suffolk, Dorset and Merino) or a commercial crossing scheme.
It will be interesting to see the results of the Dorset x Fat-tailed crossing
experiment in Yogyakarta, The preliminary results from new breed formation
in Sri Lanka (Buvanendran, 1978) are not encouraging and may lead to a review
of the policy of introducing European breeds; certainly the present emphasis
is on Indian breeds.

When the results of these crossbreeding experiments are available the
pros and cons must still be carefully weighed. Can the ordinary subsistence
farmer give the imported breeds and their crosses the extra attention they
need? Can he afford the medicaments necessary for regular dipping against ticks
and lice, drenching against worms, and treatment against foot-rot? Can he
supply the extra food and better housing needed by a more exigent animal?
Or would he be better to rely on the natural resistance of his local breed and
the wide ranging grazing which minimizes the worm build-up?

5¢5 The need for more information on prolific breeds

55.1 Russian and Chinese breeds

About three subtropical breeds mentioned above, namely the Svanka and
Imeritian of U,S.S.R. and the Hu~yang of China, no new or first-hand information
has been obtained. When an opportunity arises it should be grasped in order to
make a thorough study of these breeds and assess whether they have a role to
play in improving sheep production either within or outside their countries of
origin. The Chinese study should also include the Han-yang. The Omani breed
also needs further study.

5:5¢2 Centre for the Study of Prolific Sheep Breeds

The information on most of the other breeds is sufficient to make clear
their value in their present habitat. However, we know little about their
comparative performance or their behaviour on being transferred to a new
environment. These things must be known before advice based on firm facts can
be given to those wanting to use these breeds for increasing the prolificacy of
their own sheep.

It is therefore suggested that a project be established where several of
these breeds can be bred under the same conditions and compared with each other
and with the Finnish Landrace (or Romanov). The country chosen should be one with
its own prolific breed, It would have to be intermediate in climate between
equatorial and cool temperate and it would have to have liberal veterinary
regulations about the importation of sheep from other countries. The institution
at which this experiment was conducted would have to be suitably equipped with an
experimental farm and laboratories. It should have well qualified staff who
already have worked on the production, reproduction or genetics of prolific sheep.
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Either Greece or Morocco would be a suitable country. In Morocco a
suitable institution would be the Institut National Agronomique et Vétérinaire
Hassan II at Rabat. They are currently working on the D'man sheep and would be
prepared to establish a Centre for the Study of Prolific Sheep. The Institute
has good laboratory facilities in Rabat (supported by an FAO project) and an
active team working on the reproductive physiology of sheep. There is a large
experimental farm some distance out of Rabat. Veterinary regulations should
not cause any difficulties.

The experiment would by preference be undertaken in both Morocco and
Greece in order to detect any genotype environment interaction. Such a
development would involve a two-way exchange of breeding material on an
international level and Morocco would have to relax its present export ban on
D'men sheep in order to make this possible.

The first aim would be to import sheep of one or two other prolific breeds
to compare them with the present flock of D'man. The breeds to start with would
be the Finnish (or Romanov) and the Chios since they have been most studied and
should be the easiest to obtain. Flocks of at least 50 ewes and 10 rams of each
breed would be kept under the same conditions and their reproductive and productive
performance and their reproductive physiology would be studied. Later their
reaction to different treatments (nutritional level, regular deworming etc.)
could be compared.

If the first two or three years of the experiment are a success steps should
be taken to introduce other breeds, i.e. the Barbados Blackbelly, White Virgin
Island, and Javenese. If the Chinese could be interested to send some of their
Hu-yang and Han-yang sheep this would indeed be most desirable. The extension to
further centres would be foreseen.

5¢6 Summary of recommendations

1. The Barbados Blackbelly should be the subject of a thorough-going
improvement programme based on recording throughout the island flock.

2+ The White Virgin Island should be conserved and selected for prolifiracy
and meat production.

3« The Bahama native should be selected for prolificacy and growth rate.

4. The Zakynthos, Skopelos and Kymi breeds of Greece should be conserved and
gselected,

5. Adapted local breeds with large populations (e.g. the Colombian Africana,
Morada Nova of Brazil, Pelibiley of Cuba) should be further studied cnd
selected.

6. The Svanka and Imeritian breeds of the U,S.S.R. and the Han-yang and
Hu=yang breeds of China should be studied.

7« A Centre (or Centres) for the Study of Prolific Sheep should be established
in order to compare the characteristics of different prolific breeds — temperate,
subtropical and tropical.
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1. Barbados Blackbelly ewe with twins
(Photo - I.L. Mason)
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2. Two Barbados Blackbelly ewes each with trinlets
(Photo - I.L. Mason)
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3. Barbados Blackbelly ram
(Photo - I.L. Mason)

4. Barbade ram, California
(Photo - G.'. Snurlock)
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5. Barbados Blackbelly ewe with trinlet lambs
by Poll Dorset sire (Photo - I.L. Mason)
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6. White Virgin lsland sheen, St Croix
(Photo - I.L. Mason)



7. White Virgin Island ram, St Croix
(Photo - I.L. Mason)

8. Katahdin ewe
(Photo - H. Schmiedlehner)



9. Katahdin ram
(Photo = H. Schmiedlehner)
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10.Pelibuey ram, Cuba (red)
(Photo - I.L. Mason)



asco ram, Mexico (red)
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Venezuela (red)
Gonzalez Jimenez)

African ewe,

12.
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13. African ram, Venezuela (red)

{Photo = E.

Gonzalez Jimenez)
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14, Morada
(Photo

Nova ram (red)

- E.A.P. Figueiredo)
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15. Local mixed sheep with Santa Ines ram,
Ceara, Brazil (Photo - I.L. Mason)

16.Pied Blackbelly ewe in Cameroon
(Photo - I.L. Mason)



17. Javanese thin-tailed ewe with trinlets
(Photo - I.L. Mason)

18. Javanese thin-tailed rams
(Photo - I.L. Mason)



19, Prianean ewe with four lambs
(Photo - T.L. Mason)

20. Priangan rams
(Photo - D.W. Robinson)



21. Javanese fat-tailed ewes
(Photo - I.L. Mason)
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22. Javanese fat-tailed ram (nolled)
(Photo - D.W. Robinson)
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23. D'man ewe with trinlets
(Photo = I.L. Mason)

24. D'man ram
(Photo - I.L. Mason)
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25. D'man ewes (shorn) and lambs (note variation
in coat pattern) (Photo - I.L. Mason)

26. Omani ewe
(Photo - I.L. Mason)



27. Huyang ewe
(Photo - I.L. Mason)

28. Zakynthos ewe
(Photo - 1.L. Mason)
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29. Zakynthos ram
(Photo - I.L. Mason)

30. Kymi ewes
(Photo - 1.L. Mason)



31. Kymi ram
(Photo - I.L. Mason)
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