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First Report on: 
The State of Genetic Resources in Sudan Livestock 

 
 
Part 1. Assessing the state of agricultural biodiversity in the farm 

animal sector in the country 
 
1.1 Overview of the country’s animal production systems and related animal 

biological diversity 
 
1.1.1 Introducing the country: 
 
The Sudan is the largest African and Arab country with an area of approximately 2.5 Km2. It 
extends from the Desert in the north to near the Equator in the south. The area lies between 4-
22 o N and 22-36o E. The long span of 18 degrees of latitude has given the country its 
characteristic variation in environment and rich bio-diversity (Bennett,1948). 
 
1.1.2 People: 
 
There are a large number of different ethnic groups that give the country its uniqueness. The 
following table is a brief summary of some population statistics: 
 
 
Table 1.1: Population parameters: 
Parameter Estimate 
Population  size (2003 census) 38 millions 
Population growth (1995  last estimates) 2.0 % 
Safe water supply (% of population with access) 60 % 
Life expectancy (1997) 55 years 
Infant mortality (per 1000 live-birth-1997) 71  
Child malnutrition (% under weight 1992-1997) 34 % 
Female labour force 29 % 

 
 
1.1.3 Environmental and geographical Characteristics: 
 
 
Table 1.2 Geographical characteristics: 
Parameter Estimate 
Land area 2376 million Km2

Fresh water resources (available per capita 
1997) 

3191 cubic meter (m3) 

Fresh water use (of total available 1990-
1997) 

21.1 % 

Forest coverage - total area  (1000 Km2 
1995) 

416 

Forest coverage as % of total area –1995 18 % 
Average annual deforestation (1990-1995) 0.8 % 
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1.1.4 Climate: 
 
The most prominent climatic change that has occurred during the last few decades, was the 
recurrence of episodes of drought, soil erosion by winds, and gully formation in the arid zones 
of the Sudan north of latitude 15 parallel. Episodes of drought became more visible after the 
famous Sahelian drought of 1967. Aerial surveys in 1975 have shown that desert conditions 
have advanced to the south at the rate of about 5-Km every year. This was compared with the 
base year of 1995. 
 
Man made activities and survival strategies were indeed unfriendly. Deforestation is practiced 
for collection of fuel wood and housing construction. 
 
1.1.5 Land tenure and Management: 
 
In the Sudan, land, except for the privately owned, is owned by the Government. The 
privately owned land is no more than 6 million feddans, while the rest, about 600 million 
feddans are owned by the Government. Thus, nearly the Government owns 99% of the land. 
The privately owned lands are confined to the banks of the rivers of the Nile systems, mostly 
in Northern Sudan. The right of use of the Government owned lands is vested in the 
community. The root of the law is the institution of the ‘ Dar’. The communal land use and 
customary laws of land ownership and right of use in the southern Sudan are not much 
different than that in northern Sudan. Tribal and sub-tribal grazing routes are also recognized. 
It is important now that land surveys, legal settlement of customary rights of use, land 
classification as agricultural, forestry, pasture, potential roads natural reserves, human 
settlement, wildlife conservation habitats and others should be implemented. 
 
1.1.6 Economy: 
 
Sudan economy is based on the traditional sector i.e. mainly traditional agriculture, which is a 
major contributor to the GDP (Table 1.3). It provides employment to almost over 80% of the 
country’s working force. The negligence by the International community and the regional 
wars has led to growth disparities and imbalances. These have led to serious social and 
political costs. Unfortunately, investment and development in this sector did not appeal to the 
International, bilateral or the private financial institutions. Sudan economy has been under 
various IMF structural adjustment programs for the past 3 decades. Political instability has 
undermined the various treatments and no tangible results were realized. This has led to the 
ever-increasing unexpected effect of the traditional sector since no large agricultural projects 
were incepted and the old ones have deteriorated. Livestock exports have become a major 
contributor in the past few years, with nearly all the animals coming from the traditional 
sector. The animal sector has received very little direct investment, rehabilitation or subsidies. 
Livestock exports accelerated in the past few years and reach some 23% of the monetary 
value of all exports, a big contribution from a nearly neglected sector. 
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Table 1.3: GDP at constant prices of 1997/2003 (M.A.R.)*: 
Year Animal Resources share G.D.P. % 
1997 2215 11015 20.1 
1998 2551 11730 21.7 
1999 2778 12913 22.3 
2000 2935 28923 21.8 
2001 3111 14322 21.7 
2002 3362 16088 20.9 

 
 
1.1.7 Sudan Animal Resources: 
 
The Sudan has a large number of animal species, breeds, strains and varieties of  indigenous 
livestock. The origin of these breeds is not very clear despite a rich history of archeological 
findings (Epstein, 1971, Maason,1988 and Payne,1964). In genetics forgone, each breed is a 
result of a large number of cooperating factors like mutations, genetic drift, adaptations, 
bottle-necks, random and/or artificial selection and other agents of the evolutionary process 
over the centuries. Of all the species of domestic animals in the Sudan, only cattle have had 
some sort of historical studies. Epstein (1971) suggested that cattle were introduced to the 
Sudan from Asia through the Nile Valley or via the horn of Africa at about 5000 BC for the 
hump-less African Zebu and about 2500 BC for humped shorthorns. Thereafter, large 
introductions continued until about 670 A.D. 
 
The main problem in the Sudan is the characterization of breeds, especially in the areas of 
tribal contacts. A part from the animals inhabiting the Nile valley and riverbanks in the 
country, migratory tribes own most of the animals. Even in the large areas of the South, few 
tribes lead a sedentary life (Payne and Elamin, 1978). This have created some difficulties in 
defining and characterizing our breeds .The large number of tribal breeds or strains in the 
Sudan are mainly designated by external traits, specifically conformation and sometimes size 
and branding. The country is so large that obviously some of these groups of animals are 
separated geographically for a long time, justifying the assumption of lack of contact. Thus, 
each breed must supposedly have a unique set of genes. It will be very useful if we can 
identify the relative amount of variation between and within these populations and species. 
(Nei and Takezaki, 1996).  
 
A major prerequisite for the proper management of AnGR is first to identify and characterize 
the genetic resources and recognize the extent to which these breeds, strains and populations 
differ from each other. Thereafter, we can talk about development, conservation and/or 
utilization of these breeds to the benefit of the country (Cunningham, 1992). 
 
The Sudan is lacking in many areas of basic information as to animal genetic resources and 
development. Areas such as national recording schemes, breed societies and clubs, regulations 
and legislation are very poor. It is rather difficult to organize in any order of priority as to the 
efforts of congressing them. This is because there are large gaps in our knowledge about these 
breeds and/or stains in the country. Also, the war-torn Southern part of the country is in no 
position to supply sufficient and useful information. 
 
There are many breeds or strains that are few in numbers, but they play a major role in the 
lives of their owners. Social and cultural rituals are in very many cases most important than 
the economics of keeping animals. 
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1.2 Assessing the state of conservation of farm animal biological diversity: 
 
The knowledge of the genetic abilities, AnGR, of these animals as a resource is worth 
exploring. Low levels of production characterize most of these species but they have been 
here for centuries, almost since their domestication. There is no doubt that they have 
something to offer. 
 
Indigenous breeds especially dairy cattle (Kenana and Butana) are currently under severe 
pressure as to the indiscriminate introduction of foreign breeds (Friesian). These act as 
replaces and/or for crossing purposes. It is expected that the trend will continue since the 
pressure of demand for high producing animals is on the increase. Market forces are so strong 
for milk around urban areas that make the policies of importation of improved breeds always 
very active. 
 
The dilemma of animal genetic resources in the Sudan is the paucity of information of the 
many breeds and stains that exist in the country. The existence of these animals was due to 
their disease resistance and environmental tolerance amongst other things. But nowadays the 
future of any breed will depend upon its productivity and economic value.  
 
1.2.1 Animal breeds: 
 
In the Sudan there are  a few breeds that can be identified with no ambiguity. However, there 
are many others that require characterization and proper identification. These breeds are 
mainly identified by conformational phenotypic traits. However, there are others that look 
phenotypically similar, but have different local names. There is some confusion as to the 
naming of many tribal or local strains like the name Baggara cattle. 
 
Cattle:  
 
In the following list, we will use the classification of Mason & Maule (1963) for classifying 
Sudanese cattle. 
 
 
Table 1.3 Classification of Cattle of the Sudan: 

Breed / strain Classification 
1. Butana 
2. Kenana 
3. Baggara 
4. Taposa 
5. Murle 

 
6. Nuba Mountains  
7. Mongolla 
 
8. Dinka Aliab 
9. Dinka 
10. Nuer 
11. Shilluk 

Large east African Zebu 
 
 
 
 
 
Small east African Zebu 
 
 
Nilotic group Sanga of east Africa 
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The confusion is mainly in the Baggara and Nilotic groups. Whether these are separate breeds 
requires elucidation. Visual appraisal itself is rather difficult. However, a proper programme 
of breed characterization through immunogenetic and other biochemical techniques will 
partly solve the problem. 
 
Of these breeds, only the Butana and Kenana are living under high input systems of dairy 
production. Their productivity fortifies their keeping them as separate breeds by their tribal 
owners. What is required is a study of their ‘within population variability’. These local breeds 
are currently under heavy pressure for production of F1‘s for milk production. There is a real 
concern as to the danger of these breeds disappearing under such fast crossbreeding systems.  
 
Sheep: 
 
The classification of sheep in the Sudan (McLeroy, 1961) was based mainly on tribal 
ownership and ecological zone distribution. Morphological features (size, colour, head, tail. 
etc) and production traits were also used .The following is a summary of this crude, 
preliminary classification: 
 

1. Sudan Desert ecotype : 
• Kababish. 
• Meidob. 
• North riverine world. 
• Beja. 
• Butana (Dubasi). 
• Gezira (i) Ashgar (ii) Abrag. 
• Watish. 

 
2. Sudan Nilotic ecotype: 

• Dinka or Shilluk. 
• Nuba Mountains. 
• Mangolla. 

 
3. Arid land ecotype: 

• Zaghawa. 
 

4. Arid equatoria : 
• Taposa. 

 
5. West African Fulani ecotype: 

• Fallata or Um bororo.   
 

6. Sudan Desert & Sudan Nilotic fused ecotype:  
• Western Baggara . 
• Fung. 

 
7. Sudan Desert & Arid upland fused: 
 
8. Sudan Nilotic & Arid equatoria fused: 

• Murle. 
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Goats: 
 
They occupy the second position after sheep in population size and third position in economic 
importance after cattle & sheep. Large proportions of these animals are raised as domestic 
animals inside homes and a few numbers are considered as farm animals. 
 
Devendra & McLeroy (1982) have indicated that they were domesticated in South East Asian 
and since then it has spread all over the globe. (Zeuner, 1963 and Epstein, 1969). The goat is 
the most widely distributed animal in the Sudan. This mainly because it is easy to handle and 
can look after itself very well indeed. Women and children are the major handlers of goats in 
the Sudan, thus the old adage “ the poor mans’ cow”. 
 
Breed classification of goats is still not clear as cattle. Mason & Maule (1960)  have indicated 
that indigenous goats can be classified into 4 breeds groups: 
 

1. Nubian. 
2. Desert. 
3. Nilotic. 
4. Mountain breeds. 

 
However, there were a few introduced foreign breeds, which have adapted very well under 
Sudan conditions when crossed with local breeds. These are: 
 

1. Toggenberg. 
2. Swiss breed. 
3. Anglo- Nubian. 
4. Saneen: this breed is the most recent introduction from Syria and is spreading 

very fast. 
 
Camels: 
 
Camels are of the dromedary species (C. dromedarius). They are classified crudely into two 
types, pack and riding camels (Gillespie, 1962). 
 
1. Back camels: 
 
These are divided into two subtypes: 

a) The Arabic ecotype: is the most dominant in the Sudan. It is further divided 
into 3 subgroups mainly according to size into: light, large and massive. The 
last two are animals over 500 kg of bodyweight and owned by certain camel 
rearing tribes like the Kababish, Lahween and other similar tribal groups. 

b) The Rashaidi ecotype: This is the camel owned by the Rashaidi tribe and 
neighboring tribal groups of northeastern Sudan. It is smaller in size, with short 
legs and slightly white-reddish in colour.   
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2. Riding camels:  
 
These are lightweight camels of less than 400 kg of body weight. They are fewer in numbers 
and constitute no more than 10% of the camel population but they fetch more prices. They are 
used in racing in the Sudan and Gulf countries. There are two main breeds named after the 
tribes that breed them, the Alannafi and Albishari. 
 
As can be seen from the above review of breeds, a lot is desired in the way of characterizing 
these poorly described breeds. 
 
Equines:  
 
The classification of the breeds of horses and donkeys is not as clear as the other large 
animals. There a two main breed groups of horses:  
 
Horses: 
 
Sudan country-bred:  
 
This is a light riding type of a recent origin from crosses of arab horses and the English 
thoroughbred and other local breeds  
 
Western Sudan ecotypes:  
 
There are several local tribal names assigned to these horses including a pony type in 
Kodofan areas. 
 
Donkeys:  
 
The Dongolawi Breed:  
 
This is a large riding donkey, predominently white colour. It is now declining fast due to the 
availability of other means of transport. 
 
The nondescript Breeds: 
 
This type constitutes the majority of the donkeys in the country. It is found nearly in all areas 
and used mainly for traction. 
 
Poultry: 
 
There are 3 main Local groups or breed types (Desai, 1962) and several hybrids but the main 
industry is based on imported hybrids. The local breed types are: 
 
The Betwil, the Bare-neck and the Baladi. The Baladi is the lager of the 3 groups and is the 
most common, with variable colours and  an average mature live-body weight of  about 1.3 
Kg. The Bare-neck is featherless around the neck with a  large proportion of blackish feathers 
and weighs less than the Baladi. The betwil is the smallest of the 3 and weighs at maturity 
about half a kilogramme. All of them produce less than 50 eggs per year. 
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1.3 Assessing the state of utilization of farm AnGR: 
 
The following table lists the domestic and large animals’ species and their use in the Sudan  
 
 
Table 1.5: Large animals & their utilization in the Sudan:   

Animals Species Utilization 
Cattle Meat, Milk, by-products (Hides, hairs, 

fertilizers, drugs, blood etc.), traction, 
transport.  

Sheep Meat, Milk, by-products (skins, hairs, 
fertilizers etc). 

Goats Meat, Milk and other by-products.  
Horses Traction, transport and recreation.  
Camels 
Donkeys,  
Ducks, Geese, Rabbits, Chickens, 
Turkeys etc 

Meat, Milk, recreation, transport, traction 
and  other by-products 
 

 
 
1.3.1 Major Animal Products: 
 
The most important animal products are milk, meat, poultry meat, skins & hide and to some 
extent hair and wool and  animal power. 
 
Meat: 
 
The traditional animals production described in system (1), (2) and (3) are the main sources of 
meat .It fallfish’s all the domestic needs of red meat and there is enough supplies for export .It 
is exported as live animals or meat. The exported animals are, cattle, sheep, camels and goats 
.The slaughter by products like blood, bones and condemned parts are used for animal feed 
industry. Establishment of the basic infrastructure and improvement of the breeds will 
enhance marketing effectively.  
 
Milk: 
 
Milk is produced in all production systems from all domestic species mentioned in various 
quantities. But most of it doesn’t find access to urban areas. Most of the marketable amounts 
of milk come from the commercial dairy farms. Milk is said to be insufficient and the country 
imports 30% of its needs. Livestock improvement programmes are aimed towards enhancing 
and improving milk productivity in all dairy animals. 
 
Skins and Hides 
 
Skins and hides are obtained from slaughtering different species of animals. These are one of 
the most important commodities .The government concentrates on improving and 
encouraging their processing. They satisfy the local requirements and the surplus is exported. 
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White meat “poultry meat” 
 
Culturally the white meat is preferred to the red meat. Unlike other countries the prices of 
white meat are higher than the prices of red meat .At the urban areas poultry industry relies on 
foreign breeds and hybrids while in the remote areas local types provide all the available 
supplies of the market. 
 
Table eggs: 
 
The local breeds of hens are available in all animal production systems. They are the main 
sources of eggs at the local markets in Khartoum and other urban areas. Layers in large 
commercial farms and even some householders using imported layers produce eggs. 
Production is highly affected by the high temperature and high prices grains and super 
concentrates. Success depends on good management and provision of poultry feed at 
reasonable prices. 
 
Manure:  
 
Manure production is directly proportional to the number of dairy farms. The beef finishing 
units raised manure production substantially during the last 10 years. It is expected that it will 
increase in the coming years. The demand is expected to increase for making biogas but 
developing dairy farms will hopefully increase the productivity. 
 
Manure is of little use in the traditional migratory production systems, yet in the sedentary 
system it adds to soil fertility. In the irrigated areas it is used in large quantity as a fertilizer 
and also in urban areas as well. Recently manure is exported to the Gulf countries. In 
Southern Sudan manure is burned at night to reduce the negative impact of insects that are 
more active in the night. Very recently it is used to produce biogas. 
 
Wool and hair: 
 
Wool and hair are mainly produced in the traditional production systems and they come, 
mainly, from sheep and camels. Wool is of less importance both in the local markets and 
export. For that reason there was no increase in the last few years and is not expected to 
increase in the coming future because our sheep are of hair-type and no industries for this 
commodity are available. 
 
To conclude, it is worth mentioning that all production systems contribute at various levels in 
producing one item or more of the mentioned products. Pastoralism is the main supplier of 
meat for local consumption and export. Local consumption had increased due to increase in 
population size. Export of animals is doubled due to the improvement and increase in the 
number of abattoirs’ export facilities. Previously trains were used to transport animals from 
the production sites to the consumption centers and export destinations. Ranches and finishing 
facilities enhance exportation .We expected the number of exported animals will increase 
steadily due to the increase in demand for our animals. These animals graze in natural grasses 
(organic food), unbolting and availability of good quarantine and preventive measurement 
should have increased this demand and their value as well. 
 
Although there are fluctuations in the level of milk production in the traditional sector, it 
increased significantly in the commercial production during the last 10 years. The level of 
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imported powdered milk was reduced from 60 million U$ to 16 million U$ (2002). The 
government is encouraging investment on this sector. Also, milk processing is progressing 
steadily, especially in irrigated areas. 
 
Concerning white meat, the Netherlands aid that ended 10 years ago, affected the poultry 
industry. But following the policy of self –dependence many commercial farms and poultry 
industries are established including layers broilers and feed industries. Production has 
increased to fulfill the demand of increased populations in urban areas. In the rural areas, 
increase in production depends on disease control and provision of supplements & 
management. It also needs genetic improvement of local breeds. 
 
What is said about white meat production applies to table egg production. Prices of eggs 
encouraged producers to increase their productivity. There are markets outside the capital, 
Khartoum, and more investment is expected in the coming years. The living standards are 
increasing together with the general awareness will enhance development of this sector. 
 
 
1.4 Identification of the major features and critical areas of AnGR conservation and 

utilization: 
 
A prerequisite to the development or conservation of  an animal group, we have to identify 
the major important features of that group. Among the major components are:  
 
1.4.1 The size of the Animal Population: 
 
Most of the animal censuses undertaken for the number of animals have suffered from some 
drawbacks. However estimates collected from various sources (M.A.R., 1998) have shown 
the following numbers: 
 
 
Table 1.5: Animal census (M.A.R.,1998) 

Animal species Numbers 
Cattle 39,479,000 
Sheep 48,136,000 
Goats 41,485,000 
Camels 3,3420,000 
Equines (horses)        21,000 
Equines (donkeys)      660,000 
poultry, rabbits, game 
animals, etc. 

A sizable number 

 
 
This sector involves almost 40% of the population and contributes more than 20% of the 
gross domestic product (GDP, Table 3.3). 
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Part 2. Analyzing the changing demands on national livestock 
production and their implications for future national policies, 
strategies and programmes related to AnGR 

 
 
2.1 Reviewing Past Policies, Strategies, Programmes and Management (as related to 

AnGR): 
 
Livestock production in the Sudan plays a pivotal role in issues of national food security, 
farming operations, animal traction, rural and suburban transport, recreational shows and 
attractions in additional to hard currency  earnings from export. 
 
With the exception of the efforts referred to earlier in this report, there are no tangible official 
policy strategies and programmes targeting the preservation and development of AnGR 
specifically. On the other hand, herders being subjected to frequent and wide ecological 
changes and environmental decay (desertification, drought, famine, rainfall failure, pasture 
shortages etc) were obliged to adopt new strategies to cope with these events. 
 
Drawing heavily on indigenous knowledge, local experience and past, traditional herders have 
embarked on a wide range of AnGR mixing. The result is some new breeds, highly adaptable 
to the ensuring conditions and at the same time maintaining the prototypical features of 
former breeds in most of cases.  A best example of such strategy of its main repercussions is 
the unfavorable conditions for civil stability and consequently the unprecedented movement 
among rural people with their animals in all directions for sake of security .Not only had the 
war exacerbated tribal conflicts but also tribal raids and consequently armed robbery .The 
result was a considerable breed-mix to the extent that one can hardly find a specific breed 
confined to a particular area as was the case in the past. 
 
Another issue that had led to AnGR mixing is the growing demand for milk domestically and 
meat in the regional markets externally especially the Gulf area .The rising demand for these 
products has encouraged a large portion of traditional producers to resort to haphazard genetic 
mixing. Most of these efforts sprung out as informal approaches and without legal cover .It is 
important to note that these informal practices have led almost to the disappearance of some 
famous breeds like the Zaghawi sheep of north Darfur of western Sudan .An outstanding 
characteristic of this breed is its ability to survive and produce in the harsh desert 
environment.   
 
There are large discrepancies between rising demands for livestock products and the slow 
growth of this sector in the Sudan. This has reflected on changes of policies by various 
successive governments. The changes were for most periods not very conducive to the 
improvement of AnGR. Programmes for improvement require in the first place sustainability 
over long periods. This strategy was not pursued in case of Sudan for many reasons. 
 
With the goal of reaching an increased productivity of the national herd, knowledge of the 
genetic composition and production standards of some of the local breeds, specialized 
research stations and/or units were established. 
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2.1.1 Animal Research Stations: 
 
These are made up of 6 research centres, Namely Um Benein, Ghazala Jawazat, Atbra , 
Nishesheiba (lately moved to Elshukaba) El-Huda and El-Nuhud. They were incepted 
between the years 1957 and 1971. The objectives of these centres were mainly to: 

a) Expose and certify the genetic potential and production capabilities of milk and meat 
production through genetic selection and improvement of the most distinguished 
breeds of the country. 

b) Adopt applied research on the gradual introduction of ranches and intensive 
production for increased productivity to reduce production costs in breeding, nutrition 
and pasture management. 

c) The units will act as centres for production and distribution of improved sires for 
breeding purposes. 

d) Conduct applied research on various aspects of animal production and training of 
young Scientists and students. 

 
2.1.2 Artificial Insemination Units: 
 
Artificial insemination technology was first introduced into Sudan in 1976 in Khartoum North 
(Kuku). It aimed mainly to: - 

a) Improve the productivity of the national herd. 

b) Upgrade the low producing Zebu cattle. 

c) Control infectious breeding diseases. 

d) Make the processes of milk & meat production economic & conducive. 
 

- These aims were translated into an international aid  (ODA, FAO) supporting 
artificial services in Sudan. 

- The project started with Khartoum State and extended further to include to other 
states in the irrigated area, namely: Eastern, Northern and Gezira States. 

- The breeding policy, however, based on increasing to the introduction of foreign 
blood in Sudanese cattle at percentages of: 25, 37.5, 62.5 and 75%. 

- This is followed simultaneously with improvement in: Feed production, animal 
health & management practices. 

- These polices were at first wholly dependent on imported frozen semen donated by 
ODA& FAO. 

- The amount of frozen semen received before establishing the liquid nitrogen plant 
was as follows: 

 
 
Table 2.1: Amount of semen donated by donor Agencies (ODA & FAO) 

Year Donor Agent Amount of semen (Strokes) 
76-81 ODA 5000 
82-92 FAO 7500 
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The numbers of cows inseminated during the years 76-92 was 9500 with conception rate 
ranging between 32-80% with an average of 65%.  No cases of dystochia or retention of 
placenta were detected during the period. 
 
Implementation of this programme started with seven of highly qualified inseminators 
followed by twenty inseminators in late 80s’ in Khartoum State. 
 
A liquid nitrogen plant was established at Kuku in 1986 for the purpose of implementing the 
breeding policy. Before inception of the plant, the amount of liquid nitrogen purchased during 
76-85 was 13500 liters. After inception of the plant, liquid nitrogen produced reached 50-400 
liters per day in total. 
 
Many difficulties faced the nitrogen plant in maintenance. It is now almost 7 years since it is 
out of production. 
 
2.2 Analyzing future demands and trends: 
 
The Sudan is in an area of high population and income growth. It is connected to a number of 
African countries where population is rising relatively fast and in an arab neighbour-hood 
where income is relatively high. All these countries require a reasonable supply of animal 
products. The development of the sector is highly desirable and basic to this development is 
AnGR. 
 
The rising population numbers, the increase in individual incomes, the continuous drift to 
towns, the urbanization and the expanded export market are some of the factors that will put 
more pressure on AnGR in the future. What is needed is more efforts and special attention to 
be given to the issue of AnGR use, preservation and development if the above demands were 
to be met. 
 
2.3 Discussion of alternative strategies in the conservation, use and development of 

AnGR: 
 
Before planning strategies in conservation and other related matters, we have to collect 
information to enable us to make the right decisions. Proper identification genetic resources is 
crucial in this connection. Funds should be available to survey and identify the potential of 
these breeds. There is always a conflict between conservation and utilization in the 
developing countries. Due to fluctuations in environmental conditions, many waves of 
droughts and famines affect both conservation and development. Policies staggers between 
preserving a certain species, even endangered ones, and providing food for the human 
population. 
 
The great surge of populations around big cities requires a form of agricultural structuring 
other the old nomadically based one. The contribution of the private sector and the role of 
government should be concerted for the benefits of the sector. The control of the new varieties 
should be assessed and used rationaly.   
 
Firstly:  For any AnGR to be successful there must be some public awareness of its 

vitality. What has been provided by nature in specific environment and 
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particular animal needs to be improved, developed and maintained in order to 
extract the maximum possible out put in a sustainable basis. 

 
Secondly: A legal framework is an essential instrument for preventing the chaotic 

mixing of AnGR .As was mentioned earlier a wide gene mixing has taken 
place without thorough studies, directions and scientific guidelines. This has 
subjected many valuable AnGR to extinction or disappearance. 

 
Thirdly: The policies tailored to the use preservation and development of AnGR need 

to be distinct, specific and clear-cut and addressing producers concerns. 
Producers need to be consciously aware of the importance of AnGR for 
positive response and cooperation. 

 
Fourthly: AnGR use, preservation and development require the allocation of sufficient 

funds, capacity-building herder’s extension and above all the will to do the 
required research. 

 
2.4 Outlining future national policy, strategy and management plans for the 

conservation, use and development of AnGR 
 
Future policies should consider things such as: 

• Health condition of the National Herd. 

• Increase in the livestock Exports. 

• Improvement of local Breeds and varieties. 

• Increase of livestock productivity. 

• Development of animal breeding patterns to suit  the traditional sector. 
 
About 80% of the livestock is under the traditional production system. It secures all the meat 
required and contributes to export. There are about six productions systems in the country, 
mainly:  

• Nomadic system. 

• Agro-pastoral or transhumance system.    

• Migratory agro-pastoral system in the South. 

• Sedentary and semi-sedentary system. 

• Commercial farming systems: 
- Dairy farming. 
- Feedlot and fattening system. 
- Commercial poultry farming system.  
- Backyard system. 

 
Thus, Government policies have to be structured to include: 
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2.4.1 A Nomadic System 
 
In the nomadic system, the family depends on livestock production for their livelihood. 
Movement is based on regular North- South, tuned to the rhythm of rainfall and the 
availability of pasture and water .In some regions especially Dar Fur some tribes cross the 
borders to Chad and Central Africa.  
 
Cattle are very popular in nomadic areas. The Baggara cattle are the main source of meat. 
Some additional meat is contributed by Kenana cattle, which move from Damazine areas to 
the Butana area during the rainfall. 
 
Camels move from North to South near the borders of the Southern regions of the Sudan. 
They are occasionally faced with sporadic cases of local consumption. 
 
Small ruminants are there, but they move shorter distances. They are mainly used for local 
consumption and export. It is worth mentioning that in this system, animals never receive any 
supplementation and are mainly dependent on natural grasses. During the dry season the 
nutritive value of the grasses is poor and some animals may starve to death. There are also 
episodes of drought which cause a lot of losses.  
 
2.4.2 An Agro-Pastoral or Trans humance System 
 
In this system families depend predominantly on livestock production but they grow their 
own grains during the rainy season. For instance, in western Sudan the cultivated lands are in 
the way of the migrating tribes with their animals. They usually arrive to the agricultural lands 
at the beginning of the cultivation season. Some members of the family may be looking after 
the animals while others take care of farms. Cattle are the major animals in this system. Sheep 
and goats are also found but in less important numbers. All the animals are of local breeds and 
are fully dependent on pasture until harvest, when they graze the after harvest. The herd size 
varies from some hundreds to thousands. They are the main suppliers of the local markets 
with meat and contribute to export animals. 
 
2.4.3 A Migratory Agro-Pastoral System in Southern Sudan: 
 
In Southern Sudan the amount of rainfall is more than the other areas. People depend mainly 
on agriculture. Animals are found in large numbers. Cattle are predominant while small 
ruminants are found in small numbers everywhere. Pasture and water are available. 
 
During the rainfall, animals are moved to the highlands away from the swamps and flooded 
areas. The end of the floods returns them to their villages. Animals are fully dependent on 
natural grasses. 
 
The civil war had a serious impact on animal production in the South of the country. No 
veterinary help was possible to provide to the animal owners. Thus, their contribution to the 
national economy was very poor over the long years of the conflict. The breeds themselves 
are of low productivity. However, information about these breeds is very limited. 
 
The herd size is ranging from some hundreds to many thousand. The tribal owners keep the 
animals for social and ritual reasons rather than economic benefits. They are very proud of 
number of animals. It is a sign of wealth and influence in the society. The most important 
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species are cattle, sheep and goats. Camels are seen there but are just on transit. In the South 
there are different local types of poultry. The local breeds include chickens, ducks, geese and 
some pigeons. They supply the local markets with their demand but a few are transported to 
the consumption areas in the north. 
 
2.4.4 A Sedentary and Semi-Sedentary System: 
 
In this system families are fully dependent on agriculture. Farmers stay in their villages and 
rear the animals in the vicinity on the natural pasture. Animals may get access to grasses in 
the cultivated areas after harvest. During the dry period animals are moved to various places 
in search of pasture. Some time and in some localities they return to the water sources to 
water their animals. They may take grains and other supplements for their own consumption 
.The most important species are sheep, goats, cattle and camels these are all local breeds, and 
are highly affected by fluctuations in rainfall, all the availability of pasture. The number of 
animals holding per family ranges between10-60 cattle, 30-300 in sheep, 30-150 in goats and 
19-100 in camels. There are also many types of local breeds of poultry, which provide eggs 
and meat. 
 
2.4.5 A Sedentary System in Irrigated Areas: 
 
This system is predominantly in the Central and Northern Sudan along the riverside. There 
are large and medium sized projects where sorghum; wheat, cotton, groundnut, sugar, rice and 
sunflower and fodder crops are grown .In addition to some gardens. Farmers depend on 
cultivation and rear some cattle especially dairy cattle, sheep and goats. The majority of the 
animals are local breeds with few crossbreeds. The number in the cattle herd ranges from 5 to 
60 heads of sheep range from 10-150 and goats 10-200. In addition to many types of local 
breeds of poultry and some foreign breeds. 
 
Animals depend on the natural pasture and agricultural by products. In some areas there are 
also industrial by products. Unlike the sedentary systems more milk is produced in the 
irrigated areas. Also, these animals provide meat to the urban areas. The national policy is 
aimed at the integration of livestock in agriculture and some fodder crops are  produced but 
there is no clear policy on the part of the Government for this sector. 
 
2.4.6 A Commercial Farming System: 
 
The system is based on commercial production. Wealthy persons carry out this system since it 
needs more input. There is some specialization in the production process. It is worth 
mentioning that there is no beef production per se but young calves are collected from 
different localities and reared in feedlots and finishing units. 
 
There are three types of commercial farms: 

• Dairy Farming System. 

• Commercial finishing System. 

• Poultry farming System.   
 
This type of farming started around the capital Khartoum long ago. Due to the low 
productivity of the local breeds, the dairy farming system depends mainly on crossbred 
animals, a small number of foreign breeds and very few of local breeds especially Kenana and 
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Butana. Inputs are very high. Animals are not dependent on pasture “zero grazing “. Farmers 
sell milk at high price to the consumers or to the milk processing industries. Dairy farms need 
more cash and management, especially foreign breeds that are highly affected by high 
temperature and tick born diseases. The herd ranges from few household cattle to some 
hundreds in small commercial farms and some thousands in the dairy industry farms. Male 
calves may be sold for slaughter. Recently, commercial dairy farms were established in nearly 
all cities and big towns. 
 
The finishing system depends upon meat animals (i.e. cattle, sheep and goats) are driven on 
foot or trucks from the west of the country to around cities. They are then rested and fattened 
for a short period and then slughtered or exported. They capitalize on their compensatory 
growth. 
 
Although Sudan has different breeds or types of poultry, very little was done to improve their 
productivity. Commercial poultry farming depends solely on foreign breeds and hybrids. 
These farms are the main suppliers of table eggs and broilers. In fact these breeds need good 
management, and more vital preventive measurement .The bulk feed ingredient are available 
but some super concentrates are imported .The cost is very high compared to other countries. 
During summer these breeds are seriously affected by rise in temperature and level of 
production is slowed in some case to more than 50%. Improvement of local breeds and /or 
crossing with the foreign breeds may improve productivity  
 
2.4.7 A Ranching, Collecting and Finishing Units: 
 
Due to the poor nutritive value of the natural grazing pastures, it is a common fact that some 
animal traders visit pastoralists at their points in the north when water and pasture are 
available. Then transfer them to consumption areas and ports of export for fattening. 
Recently, some traders resort to a ranching system where they provide water and supplements 
in addition to the pasture. Ranching was tried with sheep and cattle. 
 
All animals in this system are local breeds, mainly cattle sheep and goats. Prices are affected 
with the high losses of inputs.  
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Part 3. Reviewing the state of national capacities and assessing future 
capacity building requirements: 

 
 
3.1 Assessment of national capacities: 
 
The national strategies for animal resources called upon development of capacities in the 
sector. These in this report comprise:  

• Animal Production & Vet Academic Instuitions. 

• Animal Production Research Units. 

• Artificial Insemination Units. 

• Animal Breeds, Producers and Pastoralists Unions and cooperatives. 

• Vet Extension services. 

• Use of computers for various activities. 
 
Education in the animal production field is very crucial to the development of AnGR. Farmers 
and other supporting staff involved in animal production should be very well educated in all 
aspects of the animal process. A great majority of people involved in the production process 
are poorly educated or people drawn from nomadic pastorlists.  They are not acquinted with 
modern production techniques 
 
Veterinary education in Sudan has started early in the year 1937. The Veterinary School had 
developed into a Faculty of Veterinary Sciences and Medicine and lately more than one 
Institution is involved in animal production plus a number of new Faculties of Veterinary 
Medicine .The Old Univrsity of Khartoum Faculty was able to graduate 3045 Vets. Till the 
year 1998. 
 
For instance, at present the number of students in the Vet. Faculty is over thousand and the 
teaching staff is over 100 lecturers and teaching assistants distributed among 10 specialized 
academic units, in addition to a camel research unit. A highly inclusive curriculum is laid 
which aims to: - 

• Improve understanding of the composition and development of animal organs. 

• Have a good knowledge on: 

• Animal breeding & Nutrition. 

• Disease diagnosis, cure & protection. 
 
Improve understanding of the animal breeding plans and husbandry Wool and hair: 
 
Wool and hair are mainly produced in the traditional production systems and they come, 
mainly, from sheep and camels. Wool is of less importance both in the local markets and 
export. For that reason there was no increase in the last few years and is not expected to 
increase in the coming future because our sheep are of hair-type and no industries for this 
commodity are available. 

• patterns and their effects on the ecology and pastoralists societies. 
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• Share in the development of the national herd & increase of its productivity 
through:  

• Extension programmes. 

• Formulation of suitable plans and research programmes for animals health & 
production development. 

 
3.2 Public Rural Societies:  
 
The call for arranging pastoralists and animal breeders and producers into economic & social 
gatherings (bodies) aimed at: 

a) Knowledge of the wide based of these gathering to develop their productive & 
marketing abilities. 

b) Capacity building to raise self-reliance among them. 

c) Gradual movement towards more producing breeding patterns. 
 
Animal production remained as a continually developing culture .To attach the producers with 
this culture may not be attained directly but through: -  

a) Pastoralists and animal producers unions. 

b) Marketing boards. 

c) Cooperatives. 

d) Public sharing companies. 
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Part 4. Identifying national priorities for the conservation and 
utilization AnGR 

 
4.1 National cross-cutting priorities 
 
For future development of national capacities and priorities, we suggest the development of 
the following institutions, amongest other factors: 
 
4.1.1 Veterinary Academic Institutions: 
 
In the last few years, there seems to be a notable development in some Institutions towards 
specialization. This scientific look for animal production aims at  the full utilization of the 
resources to match international standards & thus compete in an ever the market. Curricula 
are laid for the improvement of such learning activities. 
 
There is concentration on practical scientific techniques in animal production, nutrition and 
breeding in addition to specialized sciences in meat, milk, poultry, fisheries and wild life. In 
addition animal by- products, namely skin & hides & slaughter by-products occupied a 
notable area in the curriculum of these institutions. 
 
4.1.2 Animal Production Research Units:  
 
These, we think, need more attention and revision especially after a long stagnation period 
that mis-matched their functioning. These centres were however, faced with many constraints 
like: 

• The high cost of establishing and maintaining animals kept on natural pasture due 
to the low production traits. 

• Lack of basic information of foundation animals with regard to pedigree, breeding 
and production records. These animals determine the future genetic selection 
potential of the animals (Called the founder population in animal breeding). 

• The continuous change of the animals in the units. 

• The decline in financial support along with the increase in costs of the inputs. 

• The paucity of qualified staff. 
 
Some active steps have recently been taken to remedy this situation by: 

• Rehabilitation of research units and supply them with their immediate needs. 

• Creation of a suitable environment for sustainable research programs 

• Support with qualified personnel capable of carrying out the prescribed jobs. 

• Formulation of a strategic research plan. 

• Guarantee of a suitable financial support to implement the research program. 
 
4.1.3 Artificial Insemination Units:  
 
These were also subject to the wave of negligence that dismantled all the functional units in 
animal production. 
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This lead to complete stoppage of services in these units & migration of the qualified staff to 
where work environment is better. Previously no attention was given to improvement of 
livestock, in meat; despite some of the local breeds are of the dwarf type and need much 
attention in this respect. This is, however, being tackled in the new policies of improvement 
of genetic make-up of local breeds. The government is trying at best to:  

• Create a better work environment in these units starting with a central unit at 
Khartoum State through rehabilitation & supplying the existing unit with a new 
liquid nitrogen plant.  

• Recruit & train qualified personal to implement the project. 

• To activate the work in artificial insemination units within the States thorough 
interaction with the concerned States. 

 
4.2 National priorities among animal species, breeds,country’s regions, and rural 

communities: 
 
These objectives have already been put in action through: 

• Sudan was considered as an active member of the International Committee for 
Animal Recording (ICAR) since the year 2002 with the following objectives: 

• Adopt registration and recording policies at central and State levels. 

• Furnish the country report on the State of Genetic Resources. 

• Adopt a clear policy for improvement of genetic make-up of local breeds. 

• Emphasize the need for specialized animal census to help in the gene map. 

• Enable use of advanced techniques for keeping and improvement of genetic 
composition of the local breeds. 

 
Measures are taken in the newly laid breeding policies to attain specific goals such as:  

• Improvement of local breeds to reach the marketing age in 19-20 months. 

• Arrangements in breeding systems of all ruminants and administering of artificial 
insemination techniques to shift gradually from traditional to intensive patterns of 
production. 

• Improvement of local poultry breeds for eggs & meat production at house–hold 
levels to come down with poverty limits to a minimum. 

 
4.2.1 Veterinary Extension Services:  
 
Vet Extension plays an effective role in the education of animal breeders & producers to 
interact with improvement of animal productivity through genetic improvement of local 
breeds.  
 
Adoption of extension programs is a tedious and time-consuming job, to have the satisfaction 
of animal breeders and producers. It is, therefore, important when selecting the conveying 
media, to have a full knowledge of the conveyed matter & the receiver person.   
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This explains the diversity and variability in extension media adopted. These could be 
categorized into:  

• Results demonstration. 

• Samples mantling. 

• Flip charts. 

• Pictures & films 

• Rural broadcasting programmes. 
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Part 5. Formulating recommendations for enhanced international co-
operation in the field of farm animal biodiversity: 

 
 
5.1 Recommendations: 
 
The genetic development of any species of animals is as well part and parcel of its 
conservation as well. Productive breeds are always favoured by today’s farm business. Only 
government, wellfare institutions and conservationists who are interested in conserving germ 
plasm resources. The developing countries have other priorities for the time being other than 
to conserve endangered species. Due the conditions of poverty and ignorance pevailing in 
those countries, conservation is not part of the agenda. Feeding a large under-nourished or 
hugary population is an immediate priority. 
 
The requirements for the development of AnGR are too many but we briefly summarise some 
of them in the following points: 
 
Infrastructure:  
 
The infrastructures for all sectors of animal production in the Sudan are very weak and 
fragile. No efficient laws, supervision and monitoring means and facilities are available. No 
proper control to the production inputs and outputs are implemented. 
 
Efficient transporting facilities “ roads, trucks, trains etc” are not there or poor. No collection 
centers, storing devices and facilities “ chilling, freezing etc“ are available. The distribution 
network levels are poor. Development of animal farming depends on establishment of the 
basic infrastructure for production collection, distribution, processing, marketing and storing. 
 
Marketing is the key factor in enhancing productivity. No processing plants to expand the life 
of the easily deteriorating animal products. For example, establishment of leather plants will 
reduce the amount of leather-made products imported annually.  
 
Constraints: 
 
There are many constraints that face animal production. These are mainly: diseases, 
desertification, drought, nutrition, shrinkage of pasturelands, fires, low genetic potential, 
pollution and civil wars. 
 
Diseases: 
 
This is the most important constraint that affects all production systems, especially nomads 
and these at transponder the most dangerous are Rinderpest, foot and mouth disease, Anthrax, 
Black quarter, Tick and more threatening to the nomads and FMD, Tick & Tick born disease 
m mastitis and fool ret are more threatening to the dairy system. Small ruminants disease 
include, anthrax , sheep pox, mange , enterotoximia , parasitic diseases, the control 
measurements and intensive medical care will hinder disease. Camels have changed their 
habitat and they are now more challenged to diseases than ever before. Now trypanosomiasis 
is very common in camels, pox, mange, internal and external parasites, anthrax  and 
haemorhagic septicemia (HS). 
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Medical and preventive measurements can reduce camel diseases. 
 
Poultry diseases receive special consideration in the urban conditions while inthe rural it is 
completely neglected .The most devastating viral disease “New Castle” kills millions of hens 
every year. Foul pox, IRT, Coccidiosis, Merck disease, CRD, and white diarrhea are endemic 
and cause many losses. To find means of providing regular vaccination and improving 
medical care management will help in solving the problem. Privatization of Veterinary drugs 
and vaccines has helped to limit disease expansion. 
 
Desertification and malnutrition:  
 
These are the most serious constraints that had left behind a lot of casualties following 
droughts. During the sixties “1968/69” and seventies “1972/73” and eighties “1984/85” many 
species of grasses were lost, some are of high nutritive value. Many families lost their total 
herds and other families migrated to new areas. An example is the tribe of Bani Hussien who 
rear the Beni Hussien type of cattle at the Northern Darfur “Sareif “ are now Transferred to 
Kubum “Southern Darfur “ with the resultant displacement and tribal conflicts. Another 
example is the Fuga sub-breed of cattle that shifted from Northern Kordufan to Western 
Kordufan. Problems such as those can be solved through conservation of pasture, reseeding, 
better use of the rainfall, utilization of artificial rains. Even distribution of water holes and 
reservoirs to maximize the usage of natural grasses. Fire lines and legislation to hinder cutting 
trees in the arid zones and so on. 
 
Nutrition: 
 
Malnutrition has a very serious impact on all production system. It reduces productivity and 
may kill millions of animals and predisposes to diseases. At normal conditions, the natural 
grasses lose their value during the dry season. Animals begin losing weight and some animals 
may die. Accumulation of livestock around water resources resulted in overgrazing and hence 
desertification whiles in other areas, grasses are not utilized due to the lack of water. Seasonal 
growth fluctuations affect production and animals marketing. A trial should be made to find 
means of supplementation during the dry period. In the commercial production system, the 
high prices of fodder and other foodstuffs affect farmers’ income.  Some small producers are 
locked behind doors due to their failure in meeting their debts. Drought has a negative impact 
on animal prices and availability of foodstuffs. Animals accumulate in urban areas sharing the 
already existing ones their feed .In some practices 17 was shown that farmers suffer, the 
scarcity of green fodder which resulted on abortions and still birth and night blindness due to 
deficiency of Vitamin A. 
 
Shrinkage of Pasture: 
 
There are many reasons for the shrinkage of pasture: 
 
a) Desertification: 

During the last three decades many areas in the Northern Sudan last the grass coverage and 
most of the livestock population. Some farmers migrated to the Southern parts, other who lost 
their herds moved to the cities. Cattle more affected than sheep. But goats and camels are les 
affected because can browse. Transference to new areas ended with many tribal wars and 
conflicts between livestock producers and farmers. Many interference and implementation of 
natural pasture lands also hinders animal movements and access to water sources. This adds 
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to the above mentioned conflicts. Another problem is expantion of new housing dvelopments 
to the cattle premises and fodder growing lands.  
 
b) Fires: 

Hundreds of hectares are burned annually. This may be due to mismanagement or meaning to 
prevent pastoral animals from approaching their cultivated lands. Fires may affect seeds and 
reduce chances of growing efficiently the coming years. This may also affect cattle roots from 
production areas to consumption areas .To overcome this extension is vital and awareness 
should be raised at all levels. Reseeding, fire lines and good pasture management improves 
the situation. 
 
c) Introduction & Emigration of Foreign Breeds: 
Sudan, a large country with open borders and has no strong  means of control for entry of 
foreign breeds. There are 9 neighbours bordering the country. Those breeds, on entering the 
country  and coming in contact with the local breeds, may replace the local adopted ones or 
may be crossed with the local breeds. A good example is what happened to the local breeds in 
the poultry industry. Dairy breeds of cattle and goats are other examples. This alarming 
situation is happening to our two valuable dairy breeds. Due to commercial crossing, the 
percentage of Kenana and Butana breeds in Khartoum State doesn’t exceed 10% 
nowadays.The Hammari and Kabbashi breeds of sheep extended towards the west replacing 
the Zaggawa breed of sheep. This last breed is now endangered to extinction. The solution 
lies in adopting a policy of genetic improvement of the local breeds for sustainable use and 
searching means of conserving the endangered breeds. 
 
d) Civil Conflicts: 
Civil war in the Southern Sudan had negative impact on animal production .A large number 
of animal in the South are out of the economic zone .Due to the poor veterinary service .The 
South is a focal point of many of our breeds. In the Western Sudan, the tribal conflicts and 
due to activities of smugglers many families lost all their herds and other are displaced. The 
development of animal production in the future depends on stopping the civil war and all the 
tribal conflict. The action against the smugglers should be very firm, serious and effective. 
 
e) Expansion of Agriculture: 
Many irrigated agricultural project have used thousands of feddans of  traditional tribal 
grazing lands. The large sugar plantations of mid-central Sudan, the Jonglei canal project, the 
mechanized rainfed agriculture schemes of eastern and western and south-west Sudan have 
reduced pasture areas which were previously used by animal pastorilists and led to serious 
conflicts. We require a proper policy to accommodate all parties when planning such projects. 
 
Finally we recommend identification and registration of all the important animal breeds. This 
is very crucial before suggesting a long term policy for conservation. Herd books are of 
paramount importance to registration of important animals. Animal census is vital to come 
upon the number and distribution of each species and breed. This is the base of livestock 
development and improvement strategies are based on it. If we also want to conserve animals 
like some good or endangered breeds, we have to identify them first. An animal that is 
incapable of competing under such high non-conducive conditions is likely to perish. 
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Part 6. Other elements suggested for inclusion in the country report: 
 
 
6.1 How the country report was prepared: 
 
Consultative committee: 

Prof. Farouk Mohamed Elamin:  Chairman 
Prof. Faisal Awad Ahmed: Vice  Chairman 
Prof. Amir Mohamed Salih:   Member 
Dr. Abu Bakar Adam Mohamed:  Co-ordinator 
Dr. Mohamed Sir Elkhatim Ab/Latif: Member 
Dr. Adam Osman Abdalla:   Member 
Dr. Hassan Mohamed Nour:   Member 
 
6.2 An executive summary: 
 
The Sudan has a large number of different Animal species breed groups and strains. A large 
number of them are well adapted to the environmental conditions under which they live and 
produce. The majority of these animals are kept under nomadic conditions. However, in the 
last few years, conditions have changed. Conditions such as education, wars, discovery of oil 
and expansion of large mechanised agricultural projects and other similar factors that have led 
people to migrate outside their home-lands. This have affected the work labour force and 
created new conditions.  
 
The lack of breed societies, proper recording schemes, breeding centres have created some 
unfavourable conditions for identifiaction of the breeds and a proper evaluation of their 
productivity. Modern techniques that utilizes DNA analyses will be very useful in identifying 
those breeds that are likely to improved &/or conserved. We look forward for co-operation 
between various interested parties whether it is the Government, the private sector or 
International organizations for help in this connection. There should be a short and a long 
term plan to identify the potential breeds and means of conserving and improving them. But 
to begin with, there should be a serious massive survey study employing both classical and 
modern techniques in identifying those breeds. 
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