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Abstract

A fitted form of detailed structured questionnaire was used to
gather information from 200 Fulani sheep owners in Tullus village and its
surrounding villages in South Darfur State, to study some field
management practices adopted by shepherds and sheep owners and to
describe and characterize different Fulani sheep local subtypes in natural
habitat in South Darfur State.

Two hundred Fulani sheep with average age 3.8 years [38
Umgaba, 37 Alabiad, 25 Abrag, 17 Umkehail, 78 Umsaen and 5
Wadsarari, males (n=64) and females (n=136)] were randomly selected to
determine the body measurements using metric tape according to
phenotypic characterization of animal genetic resources recommended by
FAO (2012), the studied body measurements include: body length, height
at wither, heart girth, chest depth, rump length, rump width, head length,
head width, ear length, tail length and horn length. The obtained data
were summarized in form of descriptive tabular and graphs. Also analysis
of variance ANOVA followed by least significant difference (LSD),
Independent samples T. test. The results revealed that more than 68% of
sheep owners had above 15 years of experience in rearing their animals
reflected in their educational level where about 80% of them were either
illiterate or had basic or “Khalwa” education. It revealed also the
respondents reared mainly sheep beside other farm animals and the
Umsaen sheep subtype was the most raised sheep subtype. The results
showed that most Fulani subtypes were similar in many morphological
features, also it showed that there were local Sudanese names for
different Fulani sheep subtypes (Alabiad — Balami), (Umgaba — Uda) and
(Umkehail — Yankasa). The majority of sheep owners adopted semi

sedentary and open range system (98.5%) and fed their animals with
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different kinds of agriculture by-products such as groundnut cake and
millet bran. The major priority selection criteria of ewes and rams were
size — feature while the main culling criteria were diseases and overage
for both ewes and rams. The result showed that the age at first lambing at
one year, three to four months was the most weaning age, furthermore,
Fulani sheep owners showed that the production age of ram was
equivalent the ewe, moreover, they showed that rams were most
preferable and higher price in group market followed by ewes, yearling
and Lamb. The most frequent diseases among adults and lamb of Fulani
Sheep were bacterial diseases and unspecific diarrhea for adults and
lambs respectively; also they showed that the main production handicaps
of Fulani were diseases, lack of feed, lack of water and predators.

Sheep sex had significantly affect (P<0.05) rump length, head
length, head width, and horn length (P<0.01). Also sheep subtypes of
Fulani had significant effect on height at wither, heart girth, ear length
and tail length. The study revealed that Fulani sheep had different colours
represented in various subtypes. Fulani sheep subtypes and sex had

affected some body measurements.
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Chapter one
1. Introduction

Animal resources had important participation in gross national
product of Sudan beside the agricultural products, hence it need effort to
develop this section to increase the national income. Extensive-open
range-system is the dominant in animal production system in Sudan for
several livestock species particularly sheep. In this system nomadic
people raised their sheep searching for pasture and water but nowadays
they reared their animals on agricultural by-products from cultivated
schemes (Ockerman and Abdelrahman, 1985), many research studies had
been conducted to investigate the sheep production practices, nutrition,
health and production handicaps in this system it showed that main
constrains in sheep production are lack of water, feed shortage, diseases
and less extension services.

The total population of livestock in Sudan is about 106.6 million
head. South Darfur State posses about 6.3 million head of livestock,
sheep is represented about 42.1% of total livestock numbers in the State
and about 5.4% of the total sheep numbers in Sudan (MARFR, 2016).

Fulani sheep found mainly in South Darfur state beside other sheep
types, it is one of basic four groups of Sudanese sheep belong to West
African breeds and known as (Fulani and M'Bororo) (McLeroy, 1961)
also known as Sahel breed in other western African countries (Devendra
and Mcleroy, 1982). Fulani sheep considered to be cross boarder sheep
among Sudanese sheep due to spread of the owned tripe in several west
African countries such as Chad, Nigeria, Mali, ...etc. It consists of
several types such as Uda, Macina, Samburu these names come from
ethical group that reared this breed, while in Sudan it held local name

such as Umgaba, Umsaen, Umkehail, ...etc also few studies had been



done to describe and characterize the Fulani sheep type and the sheep
owner’s community.

In estimation study of body measurements of Yankasa, Afolayan et
al., (2006) found that body measurements were affected with different
factors including sex, birth type (single or twin) and age, also Sowande
and Sobola (2008) found that rams were higher in most studied
morphometric measurements than ewes of west African dwarf sheep

The objectives of this study are to:

e Characterize of some different Fulani sheep local subtypes under
natural habitat in South Darfur State.
e Describe some field management practices adopted by shepherds’ and

sheep owners under natural habitat.



Chapter two
2. Literature review

2.1. Sheep population and distribution:

Sudan poses about 40.2 million head of sheep, represent 37.71% of the
total of livestock population, in South Darfur the total population of sheep
is around 2.2 million head representing 34.3% of the total of livestock in
this state (MARFR, 2016). Sudanese sheep bred for meat for local
consumption and export, economic contribute and sheep are also reared
for their milk production. Fulani sheep ecotype is one of basic five groups
of Sudanese sheep it referred to West African Fulani sheep. Suspected
half ancestor of the Sudanese desert sheep (Mcleroy, 1961).

2.2. Classification of sheep:
Devendra and Mcleroy, (1987) reported many criteria used in
classification of sheep such as tail, coat and purpose of production type.
Based on tail type four basic tail types are found including long,
short-tailed, fat tailed and fat rumpled. Crossed sheep of long-thick-tailed
and short tailed appear to result from mate between fat-tailed x long-thin-
tailed and fat rumpled short-thin-tailed stock, respectively. Coat cover
including three main groups: Wool, hair and fur. According to function or
primary use, tropical sheep had several purposes as Mutton, wool, fur and
milk production.
2.2.1. Classification of sheep according to production type:
Depending on the purpose of production sheep are divided in to four
groups (Devendra and Mcleroly, 1987 and EL-Khashab, 1997).

2.2.1.1 Meat sheep type:
It characterizes as meat production type e.g. Oxford and Suffolk
which weighing 100-130 kg and 70-90 kg at maturity age for males and

females respectively.



2.2.1.2 Milk sheep type:

This type is describing by produce milk such as Italia Lacoune
breed, it produces 211 liter of milk in 165 days of lactation (Ibrahim,
1999).

2.2.1.3. Wool Sheep type:

This type is known by producing wool e.g. Merino. This type
nearly two centuries adaption to Australia and it is producing excellent
quality wool in arid and semi-arid area Carles, (1983).

2.2.1.4. Dual purpose sheep type:

This breed identified by adapting to environmental situations also
describing by low production compare to other type such as Caloia and
Mondero, both breeds are described by producing meat, milk and wool
(Carles, 1983).

2.3. Classification of sheep in Sudanese:

Sheep in Sudan reared mainly for meat production, also it
participates in national income trough export. It categorized into three
basic types depending on tail size Mason and Maule, (1960).

1- Sudan desert sheep: Including several types, held tribal or areas names
(Watish, Kabashi, Butana, Gezira, Hamari, North River wooled sheep,
Meidob and Beja).

2- Arid upland sheep: This type belongs to Zaghawa tribe in Darfur.
3-West African Fulani: Reared by (Fallata and M ’Bororo), McLeroy,
(1961).

2.4. Fulani sheep type (Fellata):

Devendra and Mcleory (1987) characterized Fulani sheep into
different breeds (subtypes) including Uda, Yankasa, Macina, Samburu,
Toronke and Balami found in the area from Senegal River basin to the
River Nile. (Jahnke, 1982) mentioned that shepherd reared from 100-500

number of Fulani sheep and they are nomadic in nature, moving mainly
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during the long months of the dry season searching of feeds. Fulani Sheep

includes several subtypes:

e Lake Chad basin sheep: Balami and Uda (Williamson and Payne,
1965).

e Senegal River basin to the River Nile: Balami, Uda, Yankasa,
Samburu, Toronke and Macina (Devendra and Mcleory 1987)

e Sahel sheep type: Uda, Yankasa, Macina, Samburu, Toronke and
Balami Devendra and Mcleory (1982).
2.4.1. Balami and Toronke subtype:

Balami sheep subtype known with white color hairy with down
ears, long legs and long-thin tail. It found mainly in the Chad lake basin
(Williamson and Payne, 1965). Rams have a throat ruff and horn, ewes
are normal polled. Another feature makes Balami clear recognizable is its
roman and large bulgy nose that differentiates it from Yankasa subtype.
(Adu and Ngere, 1979 Haumesser and Gerbaldi, 1980). Balami also
found in arid and Sahel region. Balami sheep is bigger compare to Uda
and Yankasa apart from tail length (Yakubu and lIbrahim, 2011), in
Sudan it called Alabiad (White) also, in Mali and Senegal is called

Toronke sheep its prevalent white colour (Epstein and Mason, 1971).

2.4.2. Uda subtype:

Uda sheep subtype popularly known as the black and white or
brown and white found in the Sudan-Sahelian vegetation region. The
head and forequarters of Uda sheep are black or faun while the
hindquarters are constant white and this is recognizable trait (RIMS, 1992
and Williamson and Payn (1965). In Sudan is locally named Umgaba.
Uda is slightly smallest-body than Balami. It held it name Uda from a
Ful® clan, the Uda’en, tribes who had large flocks of this breed reared in

area extend from Niger to northern Nigerian middle belt (Blench, 1999).



Uda sheep had significant highest values for several analyzed body
measures traits compare to those of Yankasa sheep. (Yakubu and
Ibrahim, 2011).

2.4.3. Yankasa subtype:

Yankasa is white with black patches (spotted black) around eyes and
sometimes on the feet, the muzzle and the ears black (Aganga et al.,
1988, RIMS 1992 and Wamagi et al., 2013) it called Umkehail as local
Sudanese name. Aganga et al., 1988) reported that Yankasa rams have
curved horns and a hairy white, and ewes are polled. Yankasa sheep do
not need daily watering in the wet season and watering once a day
sufficed in the dry season. It gives 21 kg of the weight in first estrus at 8
months and 35 kg as the maturing weight of females. ILCA, (1979)
reported lower weights in the sub-humid zone refer around 20 kg at 12

months of age and 30 kg as mature weight attained after 4 years.

2.5. Fulani sheep distribution:

Fulani sheep is located within the Sahelo-Sudano ecological belt of
Central and West Africa. It has seasonal and continual migrations pressed
them to south into the forest Savanna belt of the Guinea savannah Zone.
This distribution of Fulani sheep comprises all of Senegal-Niger basin,
Chad and Cameroon, the dunk regions of the Niger river, decline basin of
the higher Niger which includes the followed sub-Sahara African
countries, Niger, Chad, Nigeria, Sudan, Mali, Burkina Faso, Senegal,
Ghana, Mali, Mauritania, Northern fringes of Cameroon and Republic of
Benin. Draught in the Sudan has pressed this breed up to the Nile River
of Egypt. (Epstein and Mason, 1971 and RIMS, 1992). The Yankasa
sheep was the most numerous and most large distribute of the Nigerian
breeds and is found throughout the Guinea and Sudan Savannah zones.
Oni, (2002).



2.6. Sheep production systems:

Sudanese sheep owners locally name Ghanama adopted one of
three production systems including: pastoral (open — range) system,
agricultural system and agro-pastoral system. The most common
elements through these systems are environment (climate, nutrients
required, vegetation areas, food competition and man) and sheep type.
The interaction of these different components participates in made up the
production systems and the variation within these components that
produce the vast diversity of production systems (Carles, 1983).

Wilson (1991) found two major types of livestock production
systems in Africa. The traditional system (pastoral, agro pastoral,
agricultural and urban) and the modern system (ranching, feedlot, station
and dairy farm) differ basically in that the farmer in the traditional system
uses mainly land and labour while the modern system has large capital
requirements and generally a lesser requirement for one or other of the
remaining factors. Traditional systems are defined as the dependency
degree of the household or the family on livestock or livestock products
in providing food or for household income. Also, it defined as the
relationship between type of agriculture activities and livestock
production type. The important sides of management within a system are
the distance and movement period of (transhumance) (El Dierani, 1995).
2.6.1. Pastoral system:

In this system livestock participate in more than 50% of total
household income or more than 20% of gross household food energy.
Including transport value, sales or exchange of manure and revenue from
any other major functions. Pastoral are divided into three sub systems, the
first is characterized with little or no agriculture activity, also movement
for long distances searching for pasture and water. The second pastoral
sub system is practiced by Fulani groups of West Africa and cattle

7



breeder in which livestock production is depend on dry land or cultivated
rain land where different livestock species are equal importance. The
third pastoral sub system found in South Sudan republic practiced by
Nilotic tribes it described with large, irrigated areas (El-Dierani, 1995).
2.6.2. Agricultural system:

In this system 10-50% of revenues are derived from livestock or
livestock products. Livestock is almost sedentary or it moved to short and
restricted distances. There are three main subsystems connected with the
agricultural system: Rain fed subsistence agriculture, rain fed cash
cropping and large- scale permanent irrigation of cash crops (El-Dierani,
1995).

2.6.3. Agro-pastoral system:

Is the system in which profit from livestock amounts to less than
10% of the total. In the dry land 70% of small ruminants are found in
pure pastoral system and 30% in agro-pastoral system. While it is reverse
in semi arid zone the where 70% of small ruminant in the agro-pastoral
system. In the extra humid areas a small percentage being found in the
agriculture and urban systems while most small ruminants are in the agro
pastoral system (El-Dierani, 1995).

2.7. Factors affecting sheep production:

Sheep production is affected by several factors such as lack of

water, feed shortage, and diseases.

2.7.1. Management factor:
Most of sheep population is still raised under nomadic conditions

using traditional methods of management and natural grazing which are
affected by seasonality of rain fall. Sheep husbandry system is mixed
between sedentary and nomadic flocks. In sedentary systems, the flocks
are kept close to villages with less movement among to the nomadic
throughout the year (Eltahir et al., 1999 and EL-Hag et al, 2001). In

8



South Darfur no variation among sedentary system and migratory flock in
the mortality rate. Lambs born under the nomadic system had higher birth
weights, but the growth rate under the sedentary management system
tended to be higher (Wilson 1976). Many studies evidenced the mortality
rate in dams reared under nomadic system was higher than sedentary
ones, while birth weight and weight at 30 days of lambs birth under
sedentary system had lower than those of nomadic system, however
lambs weight of 60-150 days of age were not differ in the nomadic and
sedentary system EL-Hag et al (2001).

2.7.2. Nutrition:

Nutrition is one of the environmental factors that influence production
and reproduction in different livestock species (Tatman et al, 1990). It
affects many reproductive performance traits in sheep such as puberty
age, fertility, ovulation rate, embryo survival, births to rebreeding period
(Robinson, 1996). Flushing feed during mating could improve ovulation
and lambing rate of ewes in many breeds is better recognized
(OCallaghan and Boland, 1999), different results might found in
ovulation rate if feed intake of animals after mating time is decreased
(Rhind et al., 1989). Feeding pregnant ewes with balanced energy and
protein rations during late pregnancy phase is essential to support
embryos growth, maintain of the animal physiological requirement,
mammary gland growth, and colostrum and milk yield (Oeak et al.,
2005). About eighty percent of embryo growth happens at last 60 days of
gestation period leading significant increase in feed requirements of the
ewe (Dawson et al., 1999). Lamb survival is related to the feed of the ewe
during late pregnancy. (Binns et al., 2002).

Bearden et al., (2004) mentioned that nutritional system is one of
the management aspects of the animal which must be done in a proper

method, good nutrition can increase reproductive efficiency and the
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importance of nutrition in maintain reproductive efficiency differs with
livestock. Also Njoya et al., (2005) reported that protein supplementation
to primiparous ewes raising on lower quality pastures improve their body
weight, body condition score and reproductive performance. Mufarrih
(1991) reported that feeds quantity and quality are connected with
seasonal rainfall where serious feed shortages in the dry season affect
animal’s health and performance, also water deficient is a main problem

and animals depend mainly on Hafeers.

2.7.3. Animal factor:
2.7.3.1. Breed:

Sulieman et al., (1990) mentioned that breeding rams and ewes were
separated except at breeding time. Hassen et al., (2002) found that birth
and body weight were significantly influenced by genotype of birth to 60
days of age, also they reported that genotype and animal breed had affect
birth weight and daily weight gain to 90day weight of the animal.
Moreover, Boujenane and Kansari, (2002) mentioned that lambs’ weight
and survival to 70 days differs and depend on genetic composition of
lambs, also they found significant influence of breed on fertility, number
of lambs born live, litter size at weaning, litter weight weaning per ewe

and lamb weight in 60 days.

2.7.3.2. Age of Dam:

Age of dam is an important factor affects suome reproductive traits
of such as birth weight, prolificacy, twining rate and litter size (Tauh and
Baah, 1985; Ali et al., 1999). Age of dam at first service also influences
mortality of young animals. (ILCA, 1979). Age of dam between 4-5 years
showed higher records of reproductive performance. (Matika et al.,
2003). Therefore, age of the dam had an important influence on the

prolificacy, which is increase 2.0 lambs/ewe for yearlings and 3.3
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lambs/ewe for older ewes Sormunen-Cristian and Jauhiainen, (2002)
reported an average fertility rate of 0.59 for third lambing and older ewes,
0.45 for second lambing ewes, 0.18 for 19 months old ewes and 0.11 for

yearlings’ old ewes. Said by Boujenane and Kansari (2002).

2.7.3.3. Type of birth:

Type of birth effects was not important for body measurements.
(Ngere and Aboagye (1981) and Atta and EL khidir, 2004). However,
many researchers have reported a significant effect of type of birth on
lambs birth weight where single born lambs heavier than twins (Donald
and Russel, 1970; Alexander, 1974; Sandford et al., 1982; Sulieman et
al., 1990 and Ali 2005). Birth type had obvious effect on birth weight and
subsequent live weights as 30, 60 and 90 days Analla et al., (1998), in
addition growth rate of individual lambs was faster than twins (Macit et
al., 2001). Also, Wilson, (1989) found higher birth weight and growth
rate of single born lambs compared with twins and triplets. Moreover,
Nawaz and Meyer, (1991) reported that single lambs had higher daily
gain than twins in the per-weaning period and mortality rate of single

lambs less than twins.

2.7.3.4. Sex of lamb:

Many research reported that sex of lamb had significant effects on
body weight among different age (Bichard and Cooper, 1966;
Hohenboken, 1977; Olsson, and Tefrawork, 1990 and Mavrogenis
1996%°). Males and females were not differing in birth weight and among
30 and 90 days of age, but differences could appear in lateness phases,
level of significant were increased with age (EL-Hag et al., 2001 and
Hassen et al., 2002). Both lambs’ sexes had no significant effect on lamb
weights or growth, males were heavier at birth than females and grow
fastest from birth to weaning, but lamb mortality was highest in females
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and growth rates were not significantly different EL-Hag et al., (2001).
Male lambs of Yankasa sheep were heavier at birth than the female
Afolayan et al, (2006).

2.7.4. Breeding Season:

Lambing seasons affect birth weight and flowing live weights up to
150 days of age. Rainy season records higher lambs’ birth weight, weight
at 30 days age and growth rate from 90 to 150 days, compare to lambs
born late in dry season. However, mortality rate was higher among lambs
born in the rainy season (EL-Hag et al., 2001).

Lambs born under nomadic system had significantly higher birth
weights and body weights at 30 days of age than those born under
sedentary system, moreover, 30% of mortality rate was recorded in six
months of age while half of the mortality occasion in the first 4 weeks.
The reproductive performance and mortality of ewes were better under
sedentary production system. Lambs’ weights and subsequent growth
were affected by husbandry system and lambing season (EL-Hag et al.,
2001). Also, lambing season had significant influence twin rate, birth
weight, live weight and survival age of lambs. Lambing season were
significant appear among birth and 30-150 days of age (Hassen et al.,
2002).

2.7.5. Climatic factors:
Environmental and genetic factors and the interacting among them

influenced birth weight of lambs. Season had significant effect on birth
weight where lambs born in rainy season were less than spring born
lambs. Ewe pregnant in the summer season could have lower feed intake
and increases heat load (Shelton and Huston 1968), which is rise during

the hot season and affect the birth weight, also seasonal variation in
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pregnant length (Jenkin and Young, 2004) might also be connected with

seasonal variation in birth weight.

2.7.6. Diseases factors:
Fulani sheep type is subjected to different diseases. The course of

which is affected by several factors such as age, physiological state of the
animal (i.e. pregnancy), nutritional status, season and inclement weather
(Adamu, 2005). Infectious diseases were divided into three main groups:
specific genital diseases, non-specific genital diseases and general
infectious diseases Makawi (1999). Mortality is raised by diseases, which
are influenced by season Tembely et al., (1976). Higher incidences of
gastro-intestinal and respiratory disease problems noted during the dry
season for lactating ewes in transhumant sheep comparing to dry open,
were probably indication of greater nutritional stress experienced by
lactating animal Cook and Fadlalla, (1987). Infective diseases of
reproduction are significant reasons of reducing productivity in sheep
(Rahaley, 1984).

2.8. Sheep breeding:

2.8.1. Puberty:

Robert and Thomas, (2004) defined puberty as the ability of animal
to be fertilized, in ewes it is the sign of the first estrus or it is the time
when the estrus cycle start and it is mating capability for rams. Puberty
ranged between 5-12 months of age and is influenced by breed, nutrition
and lambing date. Ram lambs usually started mating at the age of five
months. (Mufarrih, 1991). Early puberty and long productive life of
breeding share are very desirable traits, hence all single and most twin
ewe lambs reach puberty at the age of 7 months and lamb in 12" month.
Adu and Ngere (1979) reported that the age of sheep at first estrus is 7 to
9 months for Yankasa and about 9.5 months for Uda. (Younis et al.,
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(1978) mentioned that the average length of estrus cycles is more than 16
days and the period of estrus is 30 hours. Moreover, the first estrus signs
are differed in numerous breeds due to difference feed that led to different

growth rates.

2.8.2. Reproduction:

The breeding season of sheep is differing for many farm animals
and occurs initially in the rainy season of the year (Robert and Thomas,
2004). The ratio of ewes to ram is differing based on management if it
good it can reach 200:1 (Allison, 1975). Moreover, the common ratio for
tropical sheep it should be 10 or 20:1 (Devendra and Mcleory, 1982 and
Doney et al., 1982).

2.9. Sheep marketing:

The Sudanese sheep provides red meat sources for local
consumption in addition to for export to the Arab countries, economic
contribute and sheep are also reared for their milk production. About 5.4
million heads of live sheep were exported (MARFR, 2016). Livestock
and meat exports from Sudan are channeled through four routes. Animal
wealth sector and particularly sheep play very important role in Sudanese
people live as source of food, income by providing food, profits beside

fertilize soil with natural manure. Also, it is source of hard currencies

There are many factors contribute in determining of sheep price e.g
season (ELrasheed et al., 2010), taxes (ELrasheed et al., 2008),
production cost, transferring fee and distance of production to
consumption areas of sheep (Faki and Taha, 2007). Although of lack cost
of sheep production due to used traditional production procedures,

Sudanese sheep prices are high compared to international sheep prices
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(ELrasheed et al., 2010). Rams are most preferable in the market
followed by ewes (Dahab et al., 2014).

2.10. Assessment of body measurement:

Mohammad et al., (2012) reported that several body measurements
are vital to observe the growth of sheep and also can be determine the
genetic association between body weight and body measurements. In
Yankasa sheep Afolayan, et al., (2006) reported that the relationships
between body weight and body measurements are affected by sex and
type of birth. Also, they found that body weight could be predicted fairly
from heart girth than other body measurements body due to high
correlations between it.

Several research have used body measurements to estimate
animals’ live weight. The body measures of Balami sheep showed largest
body measurements than Uda and Yankasa breeds except in tail length.
Uda sheep also showed significantly higher records for all studied

measurements than Yankasa sheep (Yakubu and Ibrahim 2011).
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Chapter three
3. Material and methods

3.1: Study area:
The study was carried out in Tullus locality in South Darfur State

in western Sudan from September to November 2017. Tullus locality
located in savanna zone between the latitude 11-12° North and longitude
24-25° East (Fig. 1). The average annual rainfall is 541.1 mm. Rainfall
from May or June to October results in seasonal marshlands or small
rivers. Tullus locality characterized by solid clay and sand soil. The
residents are work in mixed crop-livestock form of cultivation. The area
has large livestock population spreads in its all parts. Nomadic system is

most adopted in rearing animals at the area where animals are grazing and

watering on communal areas.

Map of Tulus area
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Figure 3. 1. The study area

Source: Almalaik et al, (2008)
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3.2. Questionnaire (survey study):

Two hundred of detailed structured questionnaire was used to
collect information form Fulani (Fellata) sheep ecotype owners in studied
area through interview single visit, the questionnaire was designed to
obtain information on general household information, herd formation,
production systems and flock feeding, flock management including some
productive and reproductive traits adopted by sheep owners and

production constrains.

3.3. Studied body measurement:

Two hundred adult Fulani sheep (average age 3.8 vyears)
randomly selected from the study area [38 Umgaba, 37 Alabiad, 25
Abrag, 17 Umkehail, 78 Umsaen and 5 Wadsarari] and according to sex
[males (n=64) and females (n=136)]. The body measurement of Fulani
sheep subtypes of both sexes was taken after animal weighing during
the study period using metric tape according to phenotypic
characterization of animal genetic resources recommended by FAO,
(2012), the studied measurements include:

Body Length: the described it as the distance among the dorsal tip of
scapula and the tip of the ischium.

Height at wither: the height of the highest point of the dorsum above
the scapular vertical to the ground surface at the level of the front feet.
Heart girth: This is the circumference to the chest just behind the
foreleg.

Chest depth: the distance from the point of couple scapular.

Rump length: the distance between the top of rump to the pin bone
Rump width: the distance between the two cocci.

Head length: the distance between the dorsal surface of the frontal

bone to the distal end of the nasal bone.
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Head width: the distance between the two lateral surfaces of the
temporal bones.

Ear length: the distance from the base of the ear on the parietal bone to
the ear tip.

Tail length: the distance from the base of tail (last sacral vertebrate) to
the tail tip.

Horn length: the distance from base of horn on the frontal bone to the
horn tip.
3.4. Statistical analysis:

The obtained data were summarized in form of descriptive tabular
and graphs. Also, analysis of variance ANOVA followed by least
significant difference (LSD), Independent samples T. test was used and
the statistical significance was set at a p-value of <0.05 using SPSS

statistics for Windows program, Version 16.
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Chapter four
4. Results and discussion

4.1. General household information:
The results of relation between age and experience of work in

animal rearing of interviewers (table 1) showed that 69.5% of sheep
owners have more than 15 years of experience while 31.5% of them were
less than 15 years of experience. It might be that rearing animals is life
manner of the interviewers; hence they have good practices. These
findings were similar to Ayantunde et al., 2000 Hamed et al., (2017),
Figure (3) records that most of sheep owners (80.5%) were either
illiterate or had a basic or “Khalwa” education whereas few of them had
higher educational level (2%). Similar results were found by Ishag and
Ahmed (2011) and Osman et al., (2015). Also the results showed that the
respondents were mainly animal breeders beside other activities (table 2)

such as farming and public sector employee.

Table.1. Association between age and years of experience of
Fulani sheep owners

Experience/year

Less than 15 15-40 Above 40 Total
Age group (years) | n % n| % |[n| % n %
Less than 25 36 [180| 0 |00 |0 | 0.0 | 36 | 18.0
25-45 27 | 135 |75 |375|, 0| 0.0 |102| 51.0
Above 45 0 0.0 | 26 |{13.0|36|18.0 | 62 | 31.0
Total 63 | 31.5 |101|51.5|36| 18.0 | 200 | 100.0

19



60
50

40

20 5

51
17.5
- 1-5 ().i

Illeterate Basic or  Secondary Umniversity Postgraduate
Khalwa

30

20

10

Figure 4.3. Educational level of sheep owners

Table.2.0Occupation of sheep owners

Occupy n %
Animal breeder 130 65
Animal breeder and farming 65 32.5
Public sector and animal breeder 5 2.5
Total 200 100

4.2. Herd formation and description:
The questionnaire survey revealed that the respondents reared

mainly sheep beside other livestock species (table.3) particularly cattle at
the first rank (38.4%). These findings are similar to Hamed et al., (2017).
From (table.4) the most abundant and frequent Fulani sheep sub-type
among flocks was Umsaen (88.5%) followed by Wadsarari sub-ecotype
(71%) then Alabiad comes in the third rank while Umkehail was less
frequent (9%). These findings differed from those of Blench (1999) who
found that Fulani people herd large flocks of Umgaba subtypes (Uda) in
Niger and Nigerian middle belt. This could be due to differences in
ecological zone and demographic reasons. (Table 5. and appendix .2)
point out the phenotypic description of the six Fulani sheep subtype. The
results showed that most subtypes have more or less similar

morphological features including: (colour patterns, face profile, ear size
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and orientation, horn shape and direction and tail length. Umsaen seems
to have light brown colour in the whole body graded to white toward the
belly and the chest and have long, wide tail. White (Alabiad) have a
uniform white colour, While Wadsarari appear as result of different
crosses between other sheep subtypes hence it showed different colours
according to the crossing process. Umgaba females often characterized
with short horn pointed backward and mostly were poled. Referring to
(Devendra and McElroy, 1982), RIMS, (1992), Blench (1999) and
Adamu, (2005) and based on observations from this study it seems to be
that Alabiad, Umgaba and Umkehail are the local Sudanese name of

Balami, Uda and Yankasa sheep subtypes respectively.

Table3. Herd flock composition

Herd N % Cases %
Sheep 200 | 429 100.0
Cattle 179 | 384 43.5
Goat 87 18.7 89.5
Total 466 | 100.0 233.0

Table 4. Percentage of different local Fulani sheep subtypes
in the study area

Sheep type N % Cases %
Umsaen 177 | 27.06 88.5
Wadsarari 142 | 21.71 71.0
Alabiad 141 | 21.56 70.5
Umgaba 138 | 21.10 69.0
Abrag 38 5.81 19.0
Umkehail 18 2.75 9.0
Total 654 100 327
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Table.5 Phenotypic descriptions of the Umsaen, White, Umgaba, Wadsarari,
Umkehail and Abrag Fulani sheep subtypes in southern Darfur State

Fulani subtypes

White, Umgaba, Umkehail

Characteristics Umsaen Balami Uda Wadsarari Yankasa, Abrag
Body colour Light White Dark head . White with White with
White,
brown, and . black black
. Light
white forequarter b patches and/or
- rown,
and white around eyes  brown
] black
hindquarter
Colour Not Uniform Not uniform Not uniform  Not
patterns uniform uniform
Face profile Slightly Slightly Slightly Slightly Slightly Slightly
convex convex convex convex convex convex
Ear size Moderate Moderate  Moderate Moderate  Moderate Moderate
length length length length length length
Ear orientation Pendant Pendant Pendant Pendant Pendant Pendant
Horn shape Corkscrew  Corkscrew Corkscrew Corkscrew Corkscrew Corkscrew
in rams, inrams, in rams, in rams,
ewes are ewes are ewes are ewes are
poled poled or poled or poled
have short have short
horns horns
Horn Outwards Outwards  Outwards, Outwards  Outwards Outwards
orientation Outwards
and
Backwards
in ewes
;It;artllglgth shape, Wide, Long Long Thin, Long  Long Long Thin, Long

4.3. Management systems and flock feeding:
Figure 4.5, shows that 52% of Fulani sheep owners adopted the

semi sedentary system, followed by 47.5% of them who adopted the open
range system, this agrees with RIMS, (1992) and (El-Dierani, 1995), who
found that most common systems for Fulani sheep are semi-intensive and
extensive system while intensive system is adopted for a small number
especially rams which are kept for religious festivals such as Devendra
and McElroy 1982). Furthermore, the obtained results from the
interviewers showed that all of them were dependent basically on the
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natural range and agricultural by-products from agricultural cultivated
schemes on feeding their animals alongside to other feedstuffs such as
sorghum grain, ground nut cake and millet bran (Table.6), these findings
agreed with those of (Devendra and McElroy, 1982) who found that little
number of sheep are fed on other feed like concentrate supplementations,
stall-feeding depending on accessibility of land. The obtained results
from the interviewers showed that the majority (91.1%) Fulani sheep
owners supply their animals with flushing feed in dry season and
beginning of rain followed by those who provide it in just dry season
(table.7). The data of the preferable plants for Fulani sheep in study area
(appendix 3).
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Figure 4.5. Management systems in the study area

Table 6. Feeding systems of Fulani Sheep ecotype

Type of nutrition N % | Cases %
Natural range 200 | 429 | 100.0
Agricultural by-products 200 | 429 | 100.0
Sorghum (Feterita) 36 1.7 18.0
Ground nut cake 25 5.4 12.5
Millet bran 5 1.1 2.5
Total 466 |100.0| 233.0
Table 7. Time of providing flushing feed

Time of providing feed N %
Dry season and beginning of rain 41 91.1
Dry season 4 8.9
Total 45 100.0

4.4. Production and reproduction:

24

The results of rams and ewes’ production age group (table.8)
revealed most of Fulani sheep owners kept rams and ewes from 5 to 7
years while few of them kept rams and ewes for ten years, Table 9.
Shows the age at first lambing of the Fulani sheep ewes which revealed
that 60% of ewes gave their first lamb in twelve months old followed by
those ewes gave their first lamb in 13 months of age and fewest
percentage (1%) of ewes lambed at first time in 10 months of age. Also

the results of numbers of lambs per ewe (table 10) revealed that the




majority of ewes has 10 to 14 lamb followed by those has of 14 to 18
lamb. The results of borrowing ram from other flocks (table.11) showed
that 51.5% of Fulani sheep owners doesn’t borrow the flock rams to other
flock compare 48.5% who borrow their rams to other flock. The results of
source of the ram (table .12) showed that 92% of Fulani sheep owners
source of the ram from the same flock and outside the flock, then 5% of
outside the flock and 3% Fulani sheep owners’ source of the ram from the
same flock. Also, the majority of sheep owners (87%) weaned their lambs
between 3 to 4 months age compared to 13% who tended to wean them at
4 to 5 months (table.13), these results were agreed with those of (Carles,
1983, Payne, 1990, and Sulieman et al., 1990), who found that weaning

age ranged from 2 to 6 months.

Table (8) Rams and ewes production age

Rams Ewes
Age (years) | N % N %
5-7 173 | 86.5 | 144 | 72.0
8 20 10.0 44 | 22.0
9 5 2.5 3 1.5
10 2 1.0 9 4.5
Total 200 | 100 | 200 |100.0

Table.9. Age at first lambing

Lambing age (months) | N %

12 120 | 60.0
13 57 | 285
14 12 | 6.0
11 9 4.5
10 2 1.0
Total 200 | 100
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Table. 10. Numbers of lambs per ewe

No. of lambs N %
10-14 169 84.5
14 - 18 29 14.5
7-10 2 1
Total 200 100

Table.11. Borrowing ram from other flocks

N %

Didn’t borrow ram 103 | 515

Borrow ram from other flocks | 97 48.5

Total 200 | 100
Table .12. Source of the ram
Ram source n %
From the same flock 6 3.0
Outside the flock 10 5.0
From the same flock+Qutside the flock 184 | 92.0
Total 200 100

Table.13. Weaning age of Fulani sheep

Weaning age (month) N %

3-4 174 87

4-5 26 13

Total 200 100

4.5. Marketing of Fulani Sheep:
The results of Fulani sheep different group prices (table 13) revealed

that rams record the highest prices (2226.7 SDG) and the lowest group
prices were lambs (1204.5 SDG). On the other hand the sheep prices
(table 14) were increased in wet summer and winter (72.5%) and the
prices were declined in summer (6%) this might be due to availability of
good pasture. These results were similar to those of Elrasheed et al.,
(2010) who found that sheep prices affected by several factors including

season.
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Table.14. Average prices of sheep

Price (SDG)
Min. — Max. Average
Lamb 750 — 1700 1204.5
Yearling 1000 — 2000 1460
Adult ewe 1200 — 2800 1876.9
Ram 1400-3000 2226.7

1Dollar=29.5 SDG

4.6. Selection and culling criteria of ewes and rams:

The results revealed that sheep owner’s focus mainly on the size
and features in the selection process (table16) of the ewes followed by the
subtype of the ewe (39.3%) as the second rank of the selection criteria, in
the ram’s feature comes in the first rank followed by its physical growth
and the pedigree of the ram comes in the last rank. These results were in
line with those of Adamu, (2005) who reported that Balami and Uda are
generally favoured by sheep owners particularly in fattening program. On
the other hand, the obtained results of the culling criteria of ewes (table
17) showed that Fulani sheep owners culled their ewes due to diseases
and overage criteria at first rank however the low productivity criterion
was coming at last rank. Also, Fulani sheep owners culled their rams
because of diseases followed by overage of the rams while low sexual
activity criterion was in the last list of their practices in culling rams.
These results were in accordance with findings which showed diseases

were the major problems that faced sheep production.
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Table 16. Selection criteria of ewes and ram

Criterion N % Cases %
ewes | rams | ewes | Rams | ewes | rams
Size and feature 200 200 39.7 21.2 | 100.0 | 100.0
Physical growth 200 221. 100.0
Coat colour 198 199 39.3 121. 99.0 | .599
Twining rate 80 15.9 40.0
Maturity age 26 5.2 13.0
Adaptation 189 20.1 94.5
Pedigree 154 16.3 77.0
Total 506 | 942 | 100.0 | 100.0 | 292.0 | 471.0

Table 15. Time of prices raising

Time N %
Wet summer and winter 145 | 725
Wet summer and dry summer 27 13.5
Dry summer and winter 16 8.0
Wet summer 12 6.0
Total 200 |100.0

Table 17. Culling criteria of ewes and ram

Criterion N % Cases %
ewes | rams| Ewes| rams| ewes| rams
Diseases 200 | 200 | 20.6 | 25.5 | 100.0 | 100.0
Overage 200 | 200 | 20.6 | 25.5 | 100.0 | 100.0
Weakness 199 | 200 | 205 | 255 | 99.5 | 100.0
Sterility 196 20.2 98.0
Less sexual capacity - 183 - 23.4 - 91.5
Low productivity 176 - 18.1 - 88.0 -
Total 971 | 783 | 100.0 | 100.0 | 485.5 | 391.5

28



4.7. Most frequent diseases among adults and lamb of Fulani sheep:
Table 18 shows that bacterial diseases were at first rank of the most

frequent diseases among adult sheep followed by external and internal
parasites 90.5% These results agreed with those of Bale et al., (1982) and
Brisibe et al., (1996), Shehu et al., (1999) and Maiga, (1992), who found
different types of bacterial diseases such as brucellosis and several
respiratory diseases and lameness (Mohammed et al., 1996) among adult
Fulani sheep. It also shows that viral diseases come in the last rank 9%
where many studies reported different viral diseases (Maiga and Sarr,
1992, Maiga 1992, Radostits et al., 1994 and Olaleye et al., 1996), also
that unspecific diarrhoea cases represented the most frequent symptom in
lambs (50.5%) followed by bacterial diseases (26.1%) and pneumonia
(17.0%), while external and internal parasitic infestations recorded the
lowest value (0.3%). These results are similar to the findings of
(Mohammed et al., 1996) who reported that diarrhoea in lambs relates to

many causes including parasitic infestations.
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Table 18. Most frequent diseases among adult and lamb Fulani sheep

N % Cases %

Disease adult | Lamb | adult | lamb | adult | lamb
Bacterial diseases 200 103 259 | 26.1 [100.0| 51.8
Un specific diarrhea 178 199 | 23.0 | 50.5 | 89.0 | 100.0
External and internal parasite | 181 1 234 | 03 | 905 | 05
Pneumonia 170 67 22.0 17.0| 85.0 | 33.7
Abscess 26 3.4 13.0

Viral diseases 18 24 2.3 6.1 9.0 | 121
Total 773 394 | 100.0 | 100.0 | 386.5 | 198.1

4.8. Production constraints:

The questionnaire survey revealed that diseases, lack of extension

services and security (particularly robbing) come at first rank among

production constrains of Fulani sheep flowed by shortage of feed while

few sheep owners (8.5%) suffer from lack of labour (Table 19). These

results are in line with those of Elrasheed et al., (2010) who found that

the main handicaps in rearing sheep were diseases, lack of water and

shortage in feed.

Table 19. Production constrains of Fulani sheep

Constrains n % Cases %
Diseases 200 15.3 100.0
Lack of extension 200 15.3 100.0
Security 200 15.3 100.0
Lack of feed 199 15.2 99.5
Lack of water 199 15.2 99.5
Predators 197 15.1 98.5
Lack of Labour 111 8.5 55.5
Total 1306 100.0 653.0
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4.9. Body measurements:

Table 20 shows that sex had significant effect on rump length, head
length and width and horn length. These findings agreed with those of
Afolayan et al.,, (2006) and Sowande and Sobola, (2008) however
partially agreed with those of Ali et al., (2017) who found sex of sheep
had significant effect on most of body measurements and, Also sheep
subtype had significantly influenced height at wither, heart girth, ear
length and tail length (table 21), these results were in line with those of
Yakubu and Ibrahim, (2011) Ali et al., (2017).

Table 20. Effect of sex on body measurements of Fulani sheep

Male Female Significant
(n=64) (n=136)
Body length 70.44+£9.66 | 69.23+7.44 NS
Height at wither 82.87+8.12 | 81.01+5.85 NS
Heart girth 89.46+£10.68 | 87.23+7.47 NS
Chest depth 44.80+5.38 | 43.65+£3.71 NS
Rump length 21.74+£3.28 | 20.65+2.60 *
Rum width 16.90+2.48 | 16.69+1.82 NS
Head length 23.16x3.09 | 22.22+2.11 *
Head width 13.39+£1.89 | 12.72+1.08 *
Ear length 17.44+2.31 | 17.83+1.86 NS
Tail length 62.72+£13.87 | 59.58+10.04 NS
Horn length 18.56+£8.51 | 10.20+3.08 *x

*=significant differences at P<0.05, **= significant differences at P<0.01, NS=No

significant differences
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Table21. Effect of subtypes on body measurements of Fulani sheep

Umgaba Alabiad Abrag Umkehail Umsaen Wadsarari | Sig.

(n=38) (n=37) (n=25) (n=17) (n=78) (n=5)
Body length 70.55+7.76 | 67.97+7.71 | 70.28+6.55 | 72.71+8.49 | 69.13+8.94 | 67.80+8.32 | NS
Height at wither | 82.8245.63% | 78.51+7.29° | 82.04+4.51* | 81.71+4.93" | 82.45+7.38" | 78.60+6.31%* | *
Heart girth 89.29+10.71% | 84.92+6.86° | 85.44+5.46°° | 88.47+9.04* | 88.97+8.75 | 93.80+4.82% | *
Chest depth 44.6845.35 | 42.51+3.22 | 42.92+2.93 | 44.47+4.39 | 44.44+4.46 | 47.00+2.45 | NS
Rump length 20.97+3.34 | 20.08+2.99 | 21.28+2.56 | 21.59+2.21 | 21.14+2.73 | 21.80+3.11 | NS
Rum width 16.87+1.74 | 16.11+1.78 | 16.60+2.18 | 16.71+1.36 | 17.09+2.35 | 16.40+1.67 | NS
Head length 22.74+2.49 | 22.08+2.23 | 22.28+1.28 | 22.41+1.58 | 22.61+2.98 | 24.00+2.83 | NS
Head width 13.26+1.70 | 12.49+0.96 | 12.72+1.24 | 12.82+1.19 | 12.97+1.40 | 14.20+2.39 | NS
Ear length 18.89+1.81% | 17.2742.43" | 17.44+1.80° | 17.53+1.84° | 17.44+1.85° | 18.20+1.10% | **
Tail length 55.58+10.06° | 56.38+9.83° | 63.20+7.98% | 57.47+12.14°° | 65.03+11.47% | 57.20+16.93%¢ | **
Horn length 16.25+8.50 | 13.00+2.00 | 6.00+0.00 | 11.00+1.41 | 18.17+9.72 NS

Different super script letters within the same row mean significant differences at P<0.05
*=significant differences at P<0.05, **= significant differences at P<0.01, NS=No significant differences
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Chapter five

Conclusion and recommendations
The study concludes that:

e Fulani sheep had different colours represented in various subtypes
and it held local Sudanese names such as Umgaba, Alabiad and
Umsaen, where Umsaen was most frequent Fulani sheep type.

e Supporting nutrition with additional concentrates or other feed stuffs
particularly at dry season could increase litter size and improve
general health of the sheep flocks.

e Diseases, feed and water shortage are the most handicaps affect
production process of Fulani sheep.

e Sex Fulani sheep subtype had slightly affected many body
measurements.

The study recommended that:

e More attention and care should be giving to sheep owners and their
animals to improve sheep production conditions including: pasture

management, diseases knowledge.

e Further studies and research on production potentiality of Fulani

sheep should be done.
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Sudan University of Science and Technology
College of Graduate Studies

Questionnaire about some productive and reproductive in Sudanese sheep

Date / /20 Respondents No........

(1) Personal information:

4. Occupation:
1-Animal breeder( ) 2- Farmer () 3- Govt. sector () 4- private sector ( )
5. Experience in rearing animal ( year)

6. Educational level :

1- lliterate ( ) 2- Khalwa or Basic ( ) 3- Secondary ( ) 4- University ( ) 5-Post
graduate

(2) Herd formation:

1.What kind of animals you are reread?

1- Sheep ( ) 2- Goat () 3- Cattle ( ) 4- Donkeys () 5- Poultry ()

2.What types of sheep you are reread?
1-Umsaen () 2-Umgaba() 3-Alabiad( ) 4-Wadsarari( ) 5-Other ()

3. What the production age /year for ? 1- Ewe ( ) 2-Ram ()

(3) Management systems and flock feeding:

1. Management system:
1- Intensive system ( )  2- Semi-intensive system () 3- Extensive system ( )

2.Feeding management:

1/What kind of feed that your animal eat?

1- Natural range ( ) 2- Agricultural residues ( ) 3- Additional feeds ( ) 4- Others ..........
2/Which kind of concentrates you provided your animals?............ccccooveiinnininennicinnns
3/If you aren’t provided the concentrates what is reason? ..........coceveeiviniiiennrennens
4/ when did you provide the concentrates?

1- Drought ( ) 2- Travelling ( ) 3-Bothofthem () 4-Other.............cooevviiiiiiininn.
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5/ If your animals depend on the natural range, what are the preferable plants that it
eat?

Lo 2
B Ao
O B
T e B

(4) productive and reproductive traits:

1. Age at lambing / month () 2. Age at weaning / month ()
3. Age at puberty / month ( ) 4. The ewe produced single ()
5. The ewe produced twins ( ) 6. The ewe produced triplets or more ()
7. Number of lamb to through produced period ()
8. in which month of the year abound in lambs...................coooiiiii
9. The criteria in ewe selection:
1- Size and feature ( ) 2-body color () 3- Thetwining ( ) 4- Early maturing age ( )
10- The criteria in ram selection:
1- Size and feature ( ) 2- body color () 4- Growth ()
5- Horn () 6- Stamina and adaptability ()

(5) Information about the ram:

1.Source of ram 1-outside flock ( ) 2- inside the flock ( )
2. Age you pay the ram to other flock ? 1-yes ()  2-No ()

(6) Marketing sheep in area:

1. Price of marketed sheep (SDG)
1-Lamb () 2- Yearlings () 3-Ewe () 4-Ram ()
2. WHEN the IS8 SNEEP 2.ttt sttt sttt ae e sre st sresteenbesbe s

(7) Culling and exclusion:

1. Does you cull ewe from the flock ? 1-yes ( ) 2-No( )

2. What are the reasons?

1- Disease ( ) 2- Over age () 3- general weakness( ) 4- Futility ()
5-less of production ()  6-Other ......cooviniiniii i
3. Does you cull ram from the flock ? 1-yes( ) 2-No( )

2. What are the reasons?
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1- Disease ( ) 2- Over age ( ) 3- general weakness( )  4- weakness sexual
capacity 5- Weak or malformation of horn ( ) 6- Other ..............coooviiiiiiiiiiiin.,

4 What are the ewes selection reasons ?

1- Size and feature () 2- Coat colou () 3- Twining rat () 4- Maturity age ()
5. What are the rams selection reasons ?

1- feature ( ) 2-Physical growth ( ) 3- Coatcolou () 4- Adaptation ( ) 5- Pedigree ()
(8) Flock public health:

1/ public diseases:

Mature sheep diseases Lamb diseases
Lo L
2 PP
B S
A A
S S

2/ Curing and protection from diseases by :

1-Drugs( ) 2-Drugs +vaccines( )  3- Local remedies ( )

3/ What is most infected age?

1- Lamb less than Smonths ()  2- lamb more than 5 months ( )  3- Mature males
4- Mature female ( )

4/ What is most mortality age?

1- Lamb less than Smonths ()  2- lamb more than 5 months ( )  3- Mature males
4- Mature female ().

5/ Did you receive any vaccination services? 1- yes ( ) 2-No ()

6/ When did you receive the vaccination services?

1-inoutbreak () 2- Anytimeintheyear () 3-Others( )

7/ What is the source of drugs and vaccines?

1- Governmental ( ) 2- Nongovernmental organization () 3- private veterinary sector ( )

(9) Production constrains:

1- Diseases ( ) 4- Lack of labor () 5- Predators ()
2- Lack of feedandrange () 6- Lack of extension services ( )
3- Lack of water () 7- Lack of security ( )
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Appendix 2. Fulani sheep subtypes in the study area: (A1-A3)

Umgaba; (B1,B2) Alabiad; (C1,C2) Umsaen; D) Umkehail; E) Abrag;
F) Wadsarari
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Appendix 3. Preferable plants (ranks) by sheep in the study area

Plants Mean %
Abgigree (Dafari) 541 | 17.63 | Cotalaria senegalensis
Aboasabee 6.02 | 20.88 | Dactylooctenium aegyptium
Garad 2.76 | 0.92 | Acacia nilotica
Different bushes 4,14 | 14.19 | Different bushes
Draisa 2.30 | 4.31 | Tribulusterrestris
Kawal 2.93 | 5.03 | Cassia obtusifolia
Neela 2.82 | 2.09
Hemaid fruit 2.05 1.75 | Sclerocaya birrea
Taleh 3.18 | 4.58 | Acacia seyal
Different trees fruit 4,44 | 3.37 | Different trees fruit
Kraib 455 | 13.14
Lesaig 1.68 | 1.54 | Xanthium brasilicum
Khodara (Molukhya) | 2.85 | 1.50 | Corchorus olitorius
Sidir 2.00 | 0.12 | Ziziphus spina _christi
Daggamanna 3.74 2.26
Hantoot 2.39 | 3.08 | Ipomea cordofanum
Shahat 2.13 | 0.33
Laot 3.00 | 0.06 |Acacianubica
Gedaim .00 0.04 | Tinnas grewia
Teco 1.00 0.04
Babanos 2.00 | 0.04 | Dalbergir melanoxylon
Hilegeg 2.14 | 0.29 | Balanites aegyptiaca
Ketir 6.00 | 0.23 | Acacia mellifera
Melaiha 7.00 | 0.41 | Chloris prieeueii
Hashab 5.00 | 0.10 | Acacia Senegal
Shaalob 3.31 | 2.07 | Merrmia aegyptia
Total 100.00

48




