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SUMMARY
The paper reviews information on the White Fulani cattle under the headings: origin,

classification, distribution, population statistics, ecological settings, utility, husbandry practices,
physical characteristics, special genetic characteristics, adaptive attributes and performance
characteristics. It was concluded that the breed is economically important for several local
communities in many West and Central African countries. The population of the breed is
substantial. However, introgression from exotic cattle breeds as well as interbreeding with local
breeds represent the major threat to the breed. The review identified a lack of programmes to
develop the breed as being inimical to its long-term existence.

RESUME
L'article repasse l'information sur la race White Fulani du point de vue: origine, classement,

distribution, statistique de population, contexte écologique, utilité, pratiques de conduites,
caractéristiques physiques, caractéristiques génétiques spéciales, adaptabilité, et performances.
On conclu que la race est importante du point de vue économique pour diverses communautés
rurales dans la plupart des régions orientales et centrale de l'Afrique. Le nombre total de cette
race est important; cependant, l'introduction de races exotiques, ainsi que le croisement avec des
races locales représente le risque le plus important pour cette race. Cet article souligne également
le fait que le manque de programmes de développement à long terme représente un risque
important pour la conservation de cette race.
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1.0 INTRODUCTION
The White Fulani are the most numerous of the Nigerian cattle breeds and have socioeconomic

importance and wide distribution in several West African countries. This breed is currently
threatened by persistent interbreeding with other cattle breeds (e.g. Muturu, Gudali). At the
same time, very little effort has been made to ensure that they are characterized and documented,
despite their invaluable qualities.

The Fulani cattle are mainly owned by the nomadic Fulani people who occupy the belt between
the Sahara and the Rainforest from the west of the River Senegal to the east of Lake Chad,
including parts of western Senegal, southern Mauritania, in and around the flood plains of Niger,
Chad, northern Nigeria and Cameroon.

2.0 ORIGIN AND CLASSIFICATION
The origin of the Fula_ni c_attle, is quite controversial. Loftus et ul. (1994) have observed that the

origins and history of African cattle are complex because of the often emerging varieties due to the
intricate web of nomadic movements and pastoralist migrations. Moreover, the introduction of exotic
genes into these populations may have changed their constitution over time this malcing it difficult to
trace their time origins. Several theories have been postulated to trace the origin of the White Fulani.

One school of thought is of the opinion that the Fulani cattle are truly longhorned zebus that fïrst
arrived into the East African coast between the neolithic era of the Duccan and the latest pre-historic
(2500-1500 BC) period (Fricke, 1979). The longhorned zebus are believed to have been introduced
into West Africa by the Arab invaders during the seventh century, AD (Joshi et al., 1957), roughly
about the same time that the shorthorned zebus arrived into East Africa. The appearance of a distinct
hump in a newborn calf, especially in the bull calf, and the characteristic nature of the skull and
thoracic vertebrae (Olaloku, 1972) point to the Fulani as a longhorned zebu.

Another school of thought (e.g. Curson and Thornton, 1936; Stewart, 1937; Gates, 1952;
Faulkner and Epstein, 1957; Joshi et al., I957; Epstein, 1971; Mason, 1987) contends that these
cattle originated from the Horn of Africa, present-day Ethiopia and Somalia, and that interbreeding
between the shorthorned zebu (which arrived in the Horn around the first millennium BC) and
the ancient Hamitic Longhorn and/or Brachyceros Shorthorn (which had arrived much earlier)
occurred in the Horn about 2000-1500 BC. The subsequent successive introductions of zebu
cattle (the shorthorned zebu) are believed to have displaced most of these sanga cattle into Southern
Africa (Mason, 1987). During this period, which was characterized by constant movements of
people and animals within Africa, some of these sanga cattle probably intermixed with the
shorthorned thoracic-humped cattle to produee the so-called thoracic-humped sanga. The latter
may have migrated, most probably along with the spread ot lslam, westerly to constitute what is
today the lyre-horned cattle of West and Central Africa, including the Fulani cattle.

The characteristic cranial (primigenius) character (Faulkner and Epstein, 1957) and the giant
lyre-horns (Curson and Thornton, 1936), coupled with the apparent tolerance of this breed to
trypanosomiasis (Stewart, 1937), have lent support to the thesis that the Fulani has l3os taurus
breeding. These large horns were, most probably, derived from an intermingling of the thoracic-
humped shorthorned zebu (on its westerly passage) with either the humpless Longhorn x cervico-
thoracic-humped zebu or the humpless Longhorn x thoracic-humped zebu. The latter sanga types
were probably bred in either Darfur and Wadai in the Sudan or Lake Chad region. Payne ( 1964,
1970) has also described the westerly passage of a zebu breed similar to the White Fulani from
Darfur and Wadai in Sudan to Lake Chad, Bornu and Kano in West Africa in the fifteenth century.
This is supported by the presence today of some Fellata and Habani cattle in Sudan, considered
similar to the Fulani cattle of West Africa. These animals were introduced by Arab traders, who
apparently encountered, on arrival, the taurine Kuri and N'Dama cattle (Payne, 1970). Kennedy
(1958) has reported evidence of the passage of the Hamitic Longhorns on rock paintings in
Birnin Kudu on the Bauchi Plateau in Nigeria, areas where only zebu or sanga cattle are present
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today. None of these authors has, however, explicitly referred to the White Fulani as a sanga.
Evidence supporting the contention that the Fulani cattle have taurine genes has come from studies

of allele frequencies controlling adult haemoglobin in cattle which have suggested that the White
Fulani has allele frequencies which are intermediate between that of the Ankole (sanga) and the
Nganda (zebu x sanga) types (Epstein, 1971 ). Additionally, an analysis of the haemoglobin gene
frequencies (Petit, 1968; Queval et al. , 1971 ) has shown that HbA is more abundant (0.62-0.70 vs
0.38-0.58) in the Fulani cattle (the Gobra, Red Fulani and Sudanese Fulani) than in the typical zebu
cattle (Brahman, Madagascar Zebu and Arab Zebu). Conversely, HbB is more abundant (0.42-0.62 vs
0.30-0.38) in the latter than in the former group. The low frequency of HbB in both Fulani and taurine
breeds (Petit, 1968) is indicative of probable common heritage in evolutionary history.

The Fulani cattle form a group of their own. They are different from the typical zebu of
Western and Eastern Africa by the presence of long horns. They differ from the cervico-thoracic-
humped sanga of Eastern and Southern Africa by the presence of a thoracic or sometimes
intermediate hump. The Fulani cattle have been classified into two subgroups. The lyre-horned
subgroup is comprised of the Senegalese Fulani (or the Gobra), the Sudanese Fulani and the
White Fulani (Doutressoulle, 1947; Payne, 1970; Mason, 1988). The long lyrelivïimed subgroup
is represented mainly by the Red Fulani or Rahaji (Payne, 1970; Mason, 1988). The Senegalese
and White Fulani are much larger than the Sudanese Fulani. The coat of the Senegalese and
White Fulani is predominantly white whereas that of the Sudanese Fulani is quite variable,
usually with a spotted light grey (Mason, 1951; Payne, 1970).

3.0 POPULATION STATISTIC'S AND DISTRIBUTION
Estimates of the population of White Fulani (table 1) clearly show that this breed is not in any

danger of disappearing. The White Fulani are the most numerous and widespread of all the Nigerian
cattle breeds; representing about 37.2% of the national cattle population (RIM, 1.992). In Cameroon,
they represent approximately 33% of the national cattle population and are only second to the
Rahaji population. Population statistics of the White Fulani are not available in the ILCA data base
(ILCA, 1992) for Ghana, Sudan and Niger. Lamorde and Franti (1975) have presented approximate
distributions of the White Fulani herds in northern Nigeria as follows: Benue Plateau (247 herds),
Kano (241 ), North Western (71 ), North Central (45) and North Eastern (223). Despite the relatively
large populations of the White Fulani in the region, introgression of other cattle breeds into this
breed (e.g. Muturu or Gudali) should be cause for concern. A recent survey in the Adamawa region
of the Cameroon has shown that most White Fulani breeders tend to cross their animals with the
Gudali in order to readily sell them (IRZ/GTZ, 1989).

4.0 ECOLOGICAL SETTINGS
The climatic environment in the areas in which the White Fulani are predominantly found is

tropical and characterized by two well-defined seasons - the wet and dry seasons and two prevailing
wind systems - the south-west rain-bearing wind from the Gulf of Guinea and the dry north-
easterly dust-laden wind (the harmattan).

The vegetation varies from closed forest in Derived savannah to light forest and open woodlands
in the Guinea savannah. Most trees in the Guinea savannah are fire-tolerant and inchide Daniellia
oliver·i and I.s·oberlinia spp. The major grass species have been described by Tawah and Rege (
1994), with Hypar·rhenia spp. being the most common. Luxuriant growth of many tall grasses,
such as Gamba grass (Andropogon tectorum and A. gayanus) and Guinea grass (Panicum
maximum), is characteristic of the Derived and Guinea savannah zones.

The distribution of the tsetse fly is quite variable. Glossina longipalpis is found mainly in the
heavy woodlands of the southern Guinea savannah, while the riverine species of Glos·sina
taclzinoides is tound along the riverbanks, especially during the wet season. The semi-arid zones
and the Adamawa and Bauchi Plateaux are permanently free of tsetse flies. Thus, some of these
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cattle are located in tsetse-free areas, while others are in tsetse-infested areas. This factor has
significant influence on both the distribution pattern of the White Fulani in the region and the
management practices adopted by their owners.

5.0 UTILITY, HUSBANDRY PRACTICES AND PRODUCTION SYSTEMS
White Fulani cattle are triple-purposed - milk, meat and draught - animals, but are kept mainly

for milk by their traditional owners (Payne, 1970; Olutogun, 1976). Its dairy potential is better than
that of most zebus in the region (Oyenuga, 1967), but is comparable to that of the Kenana in the
Sudan (Osman, 1984). The White Fulani is also a good draught animal by virtue of its docility,
tractability, conformation and body size (Mason, 1951; Gates, 1952; Faulkner and Epstein, 1957;
Payne, 1970). However, it is slow and sluggish. It is a good beef animal which fattens quite well in
feedlots (Olayiwole et al., 1981) and on natural pastures (Faulkner and Epstein, 1957).

Herd sizes and herd structures of the White Fulani vary considerably (Otchere, 1986a; IRZ/
GTZ, 1989; Rege et al., 1993a). Herd sizes have ranged from 13 to 135 head per owner and herd
composition has averaged 54.6% adult females, 13.5% adult males, 8.0% young bulls, 13.0%
heifers and 11.1% calves (Rege et al., 1993a) in the subhumid zone of Nigeria. Breeding is
usually not controlled - thus cows are bred throughout the year. Moreover, unwanted bulls are
generally not. castrated - unless they are troublesome - and, in any case, castration is only done
when bulls are at least two years of age.

6.0 PHYSICAL CHARACTERISTICS
6.1 Body size and conformation

Estimates of mature (adult) live weights and body measurements are presented in table 3.
There was complete lack of information in the literature reviewed on bulls in village herds.
Available figures indicate substantial variations in mature live weight and body rzzeasurements
in the male and female populations.

The White Fulani is generally taller and narrower-bodied than most European cattle breeds
(Hall, 1991 ). They are fairly medium to large size, with a well-balanced body of good depth and
width. The barrel is well sprung and of good capacity. The topline is strong but slopes gently
from the hump to a somewhat high sacrum. The back is generally of good width with reasonably
satisfactory muscular development. The rump is of good length but has a marked slope from
hook to pinbones, which tend to be narrow in some animals. The general shallowness of the
body and lack of width give the animal a "leggy" appearance. This characteristic of the breed has
been described as an adaptation to long distance trekking (Oyenuga, 1967; Capitaine, 1972).
The tail is thin and long, the brush (tail switch) almost reaching the ground. The limbs are of
moderate length; the front limbs being well placed with the shoulders which are smoothly covered
but not unduly prominent. The hindlimbs are reasonably well-developed, with upper thighs being
of fair breadth and fullness. Its bones are clean, light but hard and of good quality.

The hump is well developed, moreso in the males than in the females. It sometimes tends to
hang over at the back in the males like in the Gudali. The hump is musculo-fatty (Mason, 1951;
Gates, 1992; Ogunsiji, 1974). As alluded to, its placement on the vertebral column is either
thoracic or cervico-thoracic. The dewlap is well-developed and fairly large, espPsially in the
bulls. It commences at the throat and is carried well between the front legs. Folding of the
dewlap is commonly seen. Umbilical (navel flap) and sheath folds are welldeveloped.

The head is long and of good proportion, being wide across the forehead and having fairly
prominent orbital arches, unlike in the shorthorned zebus (Payne, 1970). In profile, the head is
straight or slightly dished (concave). The neck is strong and deep, providing an upright carriage
for the head. The horns are medium to long in length in contrast to the very long horns of the Red
Fulani. The horns are slender, well proportioned and carried high on the head. They are also
round in cross-section and curve outwards and upwards soon after leaving the head. Most animals
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have horns with an outward twist at the tips, giving the characteristic lyre shape. The horns vary
in length from about 81 to 107 cm, with pointed tips (Faulkner and Epstein, 1957). The ears are
of medium size, erect and set horizontally, showing the inner parts with the'black points to the
front. The udder of the White Fulani is fairly well-developed, is of good shape and is strongly
attached. The teats are well positioned and are of medium to reasonably large size.
6.2 Coat and skin colour

The coat of the White Fulani is commonly white on a black skin with black ears, eyes, muzzle,
hooves, horn tips and tip of tail. There are a few cases with black coats mixed with dark fl
cckings, or red-and-white coats (Payne, 1970). Black fleckings on the sides and Iimbs are fairly
common and red markings are frequent. Where variations exist in coat colour, there are many
possible combinations of black and white on a black skin or red and white on a white skin
(Mason, 1951; Gates, 1952; Faulkner and Epstein, 1957; Ogunsiji, 1974). The skin is loose and
pigmented and the hair is soft (Payne, 1970).

7.0 ADAPTIVE CHARACTERISTICS
Estimates of cumulative mortality rate of White Fulani cattle at one year of age, both on-farm

and on-station, are presented in table 4. The White Fulani is less tolerant to trypanosomiasis than
the N'Dama (Roberts and Gray, 1973b; Hill and Esuruoso, 1976) but is more tolerant than the
Gudali and other zebu types (Faulkner and Brown, 1953; Faulkner and Epstein, 1957). Ross et
al. (1959) have suggested the existence of a genetic basis for the resistance of White Fulani cattle
to intestinal helminths as well. The White Fulani cattle have also been reported to be more
resistant to dermatophilosis than the Muturu and N'Dama breeds (Amakiri, 1974; Nwufoh and
Amakiri, 1981).

Studies of anatomical and physiological features related to heat tolerance mechanisms (table
5) show that the White Fulani is more heat tolerant than the N'Dama and the Gudali in Nigeria
(e.g. Amakiri and Mordi, 1975). This is reflected in their low respiration rate and heat tolerance
index. The White Fulani also exhibited less panting and salivation under heat stress (Buvanendran
et al., 1992). The White Fulani have a.tendency to sweat much more profusely than the Gudali,
N'Dama, the Muturu and Holstein Friesians when exposed to similar high ambient temperatures
(e.g. Amakiri and Mordi, 1975; Amakiri and Onwuka, 1980). Indeed, the White Fulani has been
reported to be the least stressed breed in the hot climates of Nigeria (Igono and Aliu, 1982).
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8.0 PRODUCTION CHARACTERISTICS
8.1 Growth and liveweights

Lstimates of liveweights from birth to weaning (table 6) and postweaning (table î) suggest
substantial variation in the growth of the White Fulani. Feedlot studies have shown that the
White Fulani cattle are able to achieve growth performance of up to 1 kg per day (Harbers et al.,
1972; Olaloku, 1980; Olayiwole and Fulani, 1979; Olayiwole et al., 1975, 198I, 1986; Ngere,
1985a).
8.2 Carcass characteristics

Several studies have reported on carcass weight of the White Fulani (Clotte, 1972; Harbers et
al.,1972; Johnson and Bell,1978; Olaloku,1980; Buvanendran et al.,1983; Ngere, 1985a) but
hardly any reports were available on carcass quality. Harbers et al. ( 1972), Buvanendran et al.
(1983) and Ngere (1985a) have reported a range of 310-445 kg for slaughter weight and of 165-
250 lcg for carcass weight in well finished young bulls. Johnson and Bell (1978) have reported
slaughter weights of 325 kg and carcass weights of 166 kg in well finished steers. Carcasses
have yielded dressing-out percentages of between 50 and 60% (Gates, 1952; Payne, 1970;
Olayiwole and Fulani, 1979; Buvanendran et al., 1983; Ngere, 1985a).
8.3 Reproductive characteristics

8.3.1 Male reproduction
Puberty, defined as the age at which ejaculated semen contains at least 5 x 107 spermatozoa

with a minimum of 10% motility (Rekwot et al., 1987), is a major determinant of optimum
reproductive efficiency. Age at puberty has ranged from as early as IS months under a high
protein diet (Rekwot et al., 1987) to as late as 17 months under range conditions (Oyedipe et al.,
1981). Age at first service in the White Fulani bulls has ranged from 36 to 54 months under
station conditions in Nigeria (Faulkner and Epstein, 1957; Foster, 1960; Oyenuga, 1967).

8.3.2 Female reproduction
The reproductive performance of White Fulani females is presented in table 8. Age at first

calving as low as 25.4 months (e.g. Knudsen and Sohael, 1970; Roberts and Gray, 1973a) and
calving interval as short as 360 days (e.g. Knudsen and Sohael, 1970; Pullan, 1979) have been
reported on station. In contrast, extreme figures of 73 months and 810 days, respectively, have
been reported by Pullan (1979, 1980), among others, under traditional management.
Supplementation has been shown to reduce age at first calving from 73 months to about 40
months in village herds (Pullan, 1979; Synge, 1980; Otchere, 1986a). Calving rate, which has
been defined as a percentage of the number of calves dropped to the number of cows mated in a
year, ranged from 53% to 90% under statiori conditions. In coiztrast, calving rate which was
inuch lower in village herds ranged from 38o/o in unsupplemented t:ûditioinal systems to 72%
in supplemented village systems (e.g. Synge, 1980; Otchere, 1986a).
8.4 Milk production characteristics

Estimates of lactation milk yield of the White Fulani cows maintained under various
management systems are presented in table 9. Few studies have reported on the constituents of
the White Fulani milk. Some of these studies (table 2) point to a wide range in milk butterfat
percent and solids-not-fat (SNF).
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TABLE 1:
Distribution and population statistics of the White Fulani cattle

Country Synonym Number Year Source Habitat

Nigeria Bunaji (Hausa)a, 4335000 1985 Ngere, (1985b) Northern Nigeria: Kano,
Yakanaji 7670850 1992 ILCA (1992) Katsino, Bauchi, Sokoto,
(Fulani), 5118547 1992 RIM (1992) Zaria, Bornu Plateau,
White Kano Adamawa, Benue Southern

Nigeria: (recent introducion)

Ibadan, Lagos

Cameroon Aku (Fulani), 845688 1989 Tawah & Mbah North West (Bamenda

Akou (French), 1373615 1992 (1989) Highlands)

White Fulani, ILCA (1992) Adamawa

White M’Bororo North Far North

Central Akou 600000 1992 ILCA (1992) North, Northwest and

African Central Regions

Republic

Sudan Fulbe, 250000 1994 Mohammed Southern Sudan

Tulus, (unpub.)

Umbororo,

White Fellata

Ghana White Fulani NAb NA

aNames in parentheses refer to the origin. of the synonym
bNA = not available

TABLE 2:
Composition of White Fulani milk (%)

Milk constituents Mean Standard deviation

Butterfat 4.10-7.50 0.28

Solids-not-fat (SNF) 8.39-9.12 0.13-0.15

Proteins 3.73-3.99 0.09-0.14

Lactose 4.24-4.24 0.09-0.11

Minerals 0.67-0.68 0.02-0.05

Total. Solids 12.51 0.38

Adapted from: Hartley & Baker, 1935; Hill, 1956; Miller, 1961; Irfam, 1967; Oyenuga, 1967; Payne, I970; Ogunsiji,

1974; Ngere, 1975; Olaloku and Oyenuga, 1973, 1974, 1976
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TABLE 8:
Reproductive characteristics (± standard deviations) of White Fulani females

Truits n a Mean ± sd Source

Age at first service, months 26.2 ± 4.9 Aganga et al. (1986)

Length of productive life, no. of lactations 5.0 - 5.8 Payne (1970); Ngere (1975)v

(no. of years) (9-10 yrs)

Length of oestrus cycle, days 130 20.8 ± 2.0 Johnson & Gambo (1979);

(18.0 - 22.9)b Zakari et al. (1981); Oyedipe et al.

(1987); Adamu et al. (1990a,b).

Duration of oestrus, hours 3 8.3 ± 4.6 Payne (1970); Johnson & Gambo

(3.1 - 12.0) (1979); Zakari et al. (1981)

Intensity of oestrus 4.12 ± 0.03 Zakari et al. (1981)

Interval from parturition to first oestrus, days 148 74.0 ± 51.3 Adayemo (1986); Dawuda et al.

(15.0 - 137.6) (1987); Dawuda et al. (1988a,b);

Adamu et al. (1990a,b).

Interval from parturition to conception, days 43.8 ± 15.2 Adayemo (1986); Eduvie & Dawuda

 (146.7 ± 80.7) (1986)

Interval from parturition to complete 74 26.0 ± 1.1 Eduvie (1985); Dawuda et al.

uterine involution, days (25.9 - 35.5) (1988b)

Interval postpartum to detection 38 44.9 Eduvie (1985)

of first follicles, days

Interval pospartum to first ovulation, days 68 65.8 Eduvie (1985)

Interval from first follicle 36 43.3 Eduvie (1985)

to first ovulation, days

Number of ovulations 82 1.7 ± 0.5 Adamu et al. (1990a,b)

Conception rate between 60 41 48.8 ± 26.1 Eduvie & Dawuda

and 90 days postpartum, % (1986)

Interval from parturition to first elevation 6 37.0 ± 8.7 Adayemo (1986)

of serum progesterone, days

Initiation and completion of caruncular 10-21 Eduvie et al. (1984)

re-epithelialization postpartum, dayss

aNumber of observations
bFigures in parentheses are ranges
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GUDALI CATTLE OF WEST AND CENTRAL AFRICA
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1Centre for Animal and Veterinary Research. P.O. Box 65, Ngaoundere, Adamawa
Province, CAMEROON

2International Livestock Research Institute, P.O. Box 5689, Addis Ababa, ETHIOPIA

SUMMARY
The objective of this paper was to compile the available information in the conventional and

non-conventional literature on the origin, distribution, ecological settings, utility, husbandry
practices and production systems of the Gudali, a West and Central African shorthorned zebu
which is similar in conformation, size and origin to the East African shorthorned zebu. These
animals are reputed not only for their beef and dairy qualities · but also for their hardiness to the
harsh northerly environments. Under the prevailing circumstances in the pastoral systems, natural
selection is the primary force affecting any genetic change and, as a result, animals tend to
perform relatively poorly. Most of the documented studies have been limited in scope and
applicability. Therefore, further studies are needed to adequately characterize these animals under
their different production systems.

RESUME
L' objectif de cet article est de recueillir l' information disponible dans la littérature

conventionnelle et non-conventionnelle au sujet de l'origine, la distribution, le contexte écologique,
l'utilité, les pratiques de conduites et les systèmes de production de la race Gudali, zébu à courtes
cornes de l'Afrique orientale et centrale, semblable du point de vue de la conformation, l'origine
et la taille au zébu à courtes cornes de l'Afrique de l'est. Ces animaux sont réputés non seulement
pour leur viande et leur qualité laitière, mais aussi pour leur résistance aux dures conditions
environnementales du nord. Dans les conditions de systèmes pastoraux, la sélection naturelle est
la force principale qui influence n'importe quel changement génétique et les animaux présentent
des performances très limitées. La plupart des études réalisées ont eu un objectif très limité et
peu d'applicabilité. Il est donc nécessaire de réaliser d'autres études afm de caractériser ces animaux
sous les différents systèmes de production.
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1.0 INTRODUCTION
The African indigenous livestock populations are not only in danger of complete dilution by

imported exotics or complete extinction, they are also poorly characterized and not systematically
classified. Halting the persistent decimation of potentially invaluable indigenous African animal
germplasm and standardizing their classifications will require a "comprehensive" knowledge of
not only their physical, biological and adaptive characteristics but also of the ecoclimatic
environments in which they have survived and reproduced for several millennia. This is necessary
to facilitate the development of strategies for the conservation and improvement of those breeds
with high genetic potentials. In addition, it will facilitate the identification of genetic markers of
adaptive traits for incorporation into breed improvement schemes. The objective of this paper is
to compile available information in the conventional and non-conventional literature with the
aim of identifying information gaps that will need to be filled to adequately characterize these
populations.

2.0 ORIGIN AND CLASSIFICATION
Three ancestral bovine types which migrated into Africa from western Asia several centu:ies

ago (Curson and Thorntorn, 1936; Faulkner and Epstein, 1957; Williamson arnd Payne, 1974;
Payne, 1990) are believed to have contributed significantly to the present-day cattle types in the
continent (Stewart, 1937; Williamson and Payne, 1974). These are the Hamitic or Egyptian
Longhorns (Bos taurus longifrons) and the Brachyceros Shorthorns (Bos taurus brachyceros)
which are both considered as the ancestral Bos taurus types, and the humped (Bos indicus) or
zebu type (Payne, 1964). The latter have two recognized sub-types, namely, the lateral-horned
cervico-thoracic-humped (the first humped type to arrive into Africa) and the thoracic-humped.
The thoracic-humped (or zebu) sub-type is a comparative newcomer which is believed to have
entered into Africa only about 1500 (Epstein and Mason, 1984) to 2500 years ago from India.

The precise centre of domestication of the zebu is unknown. However, it is believed that
humped cattle, like their humpless counterparts, were first domesticated in western Asia, about
5000-6000 years ago (Payne, 1970) and that they migrated with Arab and Indian traders from the
Indian sub-Continent in successive waves (Payne, 1964) into Africa via the Horn of Africa, i.e.,
present-day Ethiopia and Somalia (Epstein and Mason, 1984; Mason, 1987). From the Horn
these animals subsequently dispersed northward into lower Egypt (Faulkner and Epstein, 1957)
and, comparatively recently, westward into the West and Central African region (Curson and
Thornton, 1936; Epstein, 1971; Payne, 1990). The zebu probably reached the semi-arid West
Africa before 1000 AD (Epstein, 1971 ). The westerly migration followed the rouLe soutri of the
Sahara and north of the great rainforest belt (Payne, 1964) in an attempt to avoid tsetse-infested
humid coastal zones. Another wave of migration into western Asia probably toolc place and
might account for the presence of zebu cattle in Iraq and Iran (Payne, 1990).

The two major cattle groups in West and Central Africa today are the "humpless" (Bos taurus)
or taurine and "humped" (Bos indicus) or zebu cattle, including their derivatives. Mason ( 1951
) has classified the zebu into short- and lyre-horned sub-groups. Whereas the former have similar
origin, physical appearance and conformation to the East African and Indo-Pakistan shorthorned
zebus (Irfam,1967; Payne,1970), the latter apparently have evolved from an intermixture of the
shorthorned zebu and the Hamitic longhorned cattle. Amongst the shorthorned zebus of West
and Central Africa are the Gudali which are found mainly in Nigeria and Cameroon. Also included
are the Maure of Senegal, Mali and Mauritania, the Tuareg of Mali, the Djelli of Niger, the
Azawak of Mali, Niger and Nigeria and the Shuwa of Nigeria, Chad and Cameroon (Epstein,
1971; ILCA, 1992a). They probably have a common ancestry (Gates, 1952).

Gudali is a Hausa v:word which means for shorthorned and short-legged cattle. It is generally
used to embrace a large group of shorthorned zebus which is collectively known as the Fulbe or
Peuhl zebu in West and Central Africa. There are two major sub-types of the Gudali. These are
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the Sokoto and the Adamawa Gudali. The latter is comprised of three strains, namely, the
Ngaundere, Banyo and Yola Gudali. Whereas all three strains have been found in Cameroon,
only the latter two exist in Nigeria (RIM, 1992).

The Adamawa Gudali has inhabited the Adamawa mountain ranges stretching from Nigeria
to Cameroon, hence its name. Indeed, the various names (Mason, 1988) used to designate these
cattle populations are primarily based either on place of origin (e.g. Sokoto Gudali, Adamawa
Gudali, Ngaundere Gudali, Banyo Gudali, Yola Gudali), or name of owning tribe (e.g. Fulbe
Gudali, Peul, Poulfoulo, Fulani Gudali), or, in some cases, predominant colour markings (e.g.
Tattabareji, which is a Fulani word for speckled coat colour, is used as synonym for Yola Gudali).

3.0 POPULATION STATISTICS AND DISTRIBUTION
Accurate estimates of the Gudali population are not available, mainly because of the constant

movement of these animals with their pastoral owners inside and outside their ecological zones
and the overlap in the distribution of the different sub-types. In view of the overlap in breed
boundaries, available figures (table 1 ) are likely to be overestimates of the G uûûli population.

4.0 ECOLOGICAL SETTINGS
The climate in the zone occupied by the Gudali is marked by a dry and a wet season. The

north-south rainfall gradient is considerable, with the northern region receiving substantially
less rainfall and having a much shorter wet season compared to the forest belt and coastal area in
the south.

The rainfall gradient, the relative humidity and the length of the dry season tend to influence
the vegetation of the zone. The natural vegetation is dry grassland in the north interspersed with
montane grasslands on the Jos and Mambila Plateaux and open woodland on the Adamawa
Plateau. The common grasses are Pennisetum spp., Paspalum spp., Hyparrhenia spp., Brachiaria
spp., Panicum phragmitoides, Loudetia arundinacea and Andropogon gayahus.

The Plateaux are relatively free of major animal diseases (Faulkner and Epstein, 1957), although
blaclcquarter and foot-and-mouth diseases are still endemic. Tsetse are not found in the northern
arid zone and have been eradicated from most of northeastern Nigeria (RIM, 1992). However,
savannah tsetse. like Glossina morsitans and the riverine species like G. tachinoide.s and G.
palpalis are found in the subhumid zone. Indeed, the pattern of cattle distribution in the region is
mainly determined by the tsetse distribution (Rege et al., 1994). Dermatophilosis which is a skin
disease caused by Dermatophila congolense is also common in the zone. Tick-borne diseases
such as cowdriosis and babesiosis are equally widely spread (Tawah and Mbah, 1989), as are
endoparasites.

5.0 UTILITY, HUSBANDRY PRACTICES AND PRODUCTION SYSTEMS
Gudali cattle are primarily used for milk and meat. However, they are also exploited for draft

purposes, particularly ploughing and, to a lesser extent, carting in some areas, for the Gudali is
a sturdy and docile animal (Gates, 1952; Oyenuga, 1967; Payne, 1970; Domingo, 1976). Despite
their sturdy and docile nature, characteristics which make the Gudali suitable for draught, they
are slow and sluggish. The bullocks are usually put to work at about three to four years of age
(Payne,1970). Gudali cattle respond reasonably to intensive feeding (Lhoste and Dumas, 1972;
Olayiwole et al., 1981) and are believed to be amongst the most promising beef breeds in the
region (Leclercq, 1976; Olutogun, 1976; Pagot, 1985).

About 90% of Gudali cattle are traditionally kept by Fulani and Hausa pastoralists (Ngere,
1985a). The most significant feature of the traditional husbandry system is the communal
ownership and use of grazing lands. At the approach of the dry season herders undertake a short
distance transhumance, particularly into the flood valleys (yaérés) of the tributaries of river
Benoue (Pagot, 1992) in northern Nigeria and Cameroon. The dry season movements involve
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long treks from the homestead usually southwards. When the rains return, there is a reverse
movement, with cautious efforts to avoid tsetse-infested and flooded areas. During transhumance,
suckling or lactating cows stay in the village (Faulkner and Epstein, 1957). However, most herds
tend to be sedentary most of the year. The Sokoto Gudali is reputed to be specialized in eating
browse and the herders are commonly seen lopping trees towards the end of every dry season
(RIM, 1992). Breeding is not controlled, although castration of unwanted bulls is often practised.

6.0 PHYSICAL CHARACTERISTICS
6.1 Body size

The substantial variation as reflected in the range in mature (adult) body measurements (table
2), especially in the mature weight of the Gudali, is most probably associated with the wide
range in "mature age" arising partly from the differences in the defmition of maturity at farm
level.
6.2 Conformation

Despite differences in conformation and other physical features (table 3), the Gudali is generally
a long, well balanced and relatively compactly built animal, with a deep and wide body and
well-sprung ribs. They are deeper-bodied than the White Fulani (Faulkner and Epstein, 1957;
Oyenuga, 1967), with a close-to-the-ground appearance. They closely resemble the East African
Boran in conformation, size and type (Payne, 1970; Domingo, 1976), to a large extent, and the
Sudanese Kenana (Faulkner and Epstein, 1957), to a lesser extent.
6.3 Coat colour

Gudali cattle have multiple coat colour markings (table 3).

7.0 ADAPTIVE CHARACTERISTICS
Rectal temperatures (RT) of 38.0-39.0 and 38.5-39.loC and respiration rates (RR) of 19.9-

38.3 and 24.9-42.6 flank movements per minute, respectively in the cool and hot seasons in
Nigeria have been reported for Sokoto Gudali (Buvanendran et al., 1992). Based on these values,
corresponding coefficients of adaptability (CA) for the breed of 1.77-2.69 and 2.092.87 have
been estimated using the formula: (RT/38.33) + (RR/23.0) - a higher value of which indicates
poor adaptability. A corresponding sweating rate of 54.7-93.3 and 170.8224.1 g/m2/hr has also
been recorded. These results suggest that the Sokoto Gudali compared to the White Fulani are
less adapted to the Guinea savannah (e.g. Ngere, 1985a; Buvanendran ct al., 1992). This may
partly account for their limited dispersion beyond their present habitat. It has also been suggested
that the Sokoto Gudali have relatively less tolerance to trypanosomiasis than the White Fulani
(Stewart, 1937; Faulkner and Epstein, 1957) and the "humpless" Shorthorns and Longhorns in
the region.

Cumulative mortality rates at one year of age in Ngaundere Gudali have ranged from 3.5% at
Wakwa station to 10.9% at Bambui station in Cameroon (Tawah and Mbah, 1989). In Solcoto
Gudali, they have varied from 6.2% at the research station in Ghana (ILCA, 1992b) to 24.6% at
Obudu ranch in Nigeria (Iloeje, 1985). The figures indicate substantial variation most probably
due to between-environment differences. The differences in calf mortality rates point to the
inability of the Gudali to survive outside their traditional niches. Adult mortality rate has ranged
from 1.6 to 3.6% for Ngaundere Gudali on-station in Cameroon (Tawah and Mbah, 1989).

8.0 PERFORMANCE CHARACTERISTICS
8.1 Growth and live weights

The growth performance of the Gudali is presented in table 4. These results point to the
possible superior mothering ability of Banyo Gudali cows as compared to Ngaundere Gudali
cows. The growth performance of Gudali seems to be inferior to that of most European beef
cattle breeds and their crosses with zebus under similar management conditions in the tropics.
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8.2 Carcass characteristics
Carcass performance under different feeding regimes for the Gudali are presented in table 5.

The increase in carcass weights under improved conditions has not been translated into improved
dressing-out percentages in the Gudali. A similar trend has been observed with the White Fulani
in the region (Tawah and Rege, 1994). Carcass yields of the Gudali are lower than those of the
White Fulani (Buvanendran et al., 1983), but the hides of the Gudali are much heavier than those
of the White Fulani.
8.3 Reproductive characteristics

The reproductive performance of the Gudali is presented in table 6. Age at fïrst calving and
calving interval have manifested substantial variations both within and across breed types. It
was evident that Gudali cattle attain sexual maturity at a much later age than the "humpless"
West African Shorthorns under similar conditions (Rege et al. , 1994). The long calving interval
may be attributed to the postpartum period of ovarian inactivity (aroestrus) in the Gudali (Eduvie,
1985). The length of the interval betwcen successive calvings indicates that, on average, Gudali
cows calve every other year.

Perinatal mortality, including abortions and stillbirths, in Ngaundere Gudali has ranged from
4.7 to 5.9% under station conditions (Tawah and Mbah, 1989; Mbah et al.,1991). These figures
may partly account for the low fertility rate obtained for the Gudali. Annual weaning rate -
percentage calf crop weaned to number of calves born per year - has ranged from 49 to 53o/o in
Ngaundere Gudali (Lhoste, 1980; Tawah and Mbah, 1989) and 55% in Sokoto Gudali (Osmanu,
1979) under station conditions, a reflection of high calf losses from birth to weaning in the
Gudali. Such losses tend to slow down efforts at genetic improvement of the breed (Tawah et al.,
1994). RIM (1992) has reported a 32% mortality rate in less-than-tenmonths-old Gudali calves
under traditional pastoral management. No recent estimates of length of productive life of Sokoto
Gudali exist. However, available figures have averaged about 10 years (Faulkner and Epstein,
1957; Irfam, 1967; Oyenuga, 1967).

There was a general absence of information in the literature reviewed on male reproductive
performance. However, age at first service in Sokoto Gudali bulls has been estimated at 36
months under improved grazing in Ghana (Irfam, 1967).
8.4 Milk production

The range in milk yield and lactation length of the Gudali (table 7) indicates substantial
variation in these traits. These figures point to the opportunity for genetic improvement of milk
traits through stringent selection. It is apparent from the limited data that the dairy qualities of
Adamawa Gudali are inferior to those of Sokoto Gudali and that, in general, the Gudali is a
relatively poor milker compared to the White Fulani and the other important zebu breeds in the
region.

Information was generally lacking on the milk composition of the Gudali. The only available
figures for milk butterfat for the Sokoto Gudali was in the range of 5.4 to 6.5o/o (Faulkner and
Epstein, 1957; Payne, 1970; Epstein, 1971; Ngere, 1985a).

9.0 SPECIAL GENETIC CHARACTERISTICS
Studies by Braend and Khanna ( 1968), Braend ( 1971 ) and Queval ( 1982) on haemoglobin

and transferrin polymorphisms of zebu and taurine cattle of Western and Eastern Africa have
pointed to the possibility that the Gudali may share the same evolutionary path with the zebus of
India, Pakistan and Eastern Africa. There is also evidence that zebu cattle are distinct from the
"humpless" Shorthorns and Longhorns of West and Central Africa. For example, haemoglobin
(Hb) gene frequencies are similar in the zebus, with a substantial presence of both HbA (0.52-
0.60) and HbB (0.32-0.44) compared to the taurine with a predominance of Hb" (0.72-0.99).
There is a complete absence of HbD in the zebu and of HbB and HbC in the Mu.uturu, a taurine
breed.
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Transferrin (Tf) allele frequencies are similar in the zebus, with TfA (at a frequency of 0.17-
0.24), Tfs (0.03-0.21), TfD (0.14-0.23), TfE (0.23-0.25) and TfF (0.25) alleles being present in
the Gudali. Alleles Tfs and TfF are completely absent in the Muturu, N'Dama and the European
taurine breeds (Queval, 1982). Whereas the Y chromosomes are acrocentric in the zebus, they
are sub-metacentric in the West African taurine breeds Baoulé and N'Dama as well as the European
taurine breeds (Popescu, 1980). The blood factor Z' is common in the Gudali and Fulani zebus
but absent in the Muturu and N'Dama (Braend and Khanna, 1968).

The âforementioned polymorphic systems may be useful as markers in the investigation of
genetic relationships amongst these populations and for studying the purity of these breeds.
They may also contribute in the tracing of the micro-evolutionary histories of the Gudali
populations. Thus, they may be useful in the development of strategies for the enhancement,
utilization and conservation of the Gudali. There is hardly any DNA work published on these
breeds. So, as part of breed characterization, there is a need for genetic distance studies to determine
the relationships between the various breeds, strains or populations of the Gudali.
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