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 ةــــــالاي

 بشم الله الرحمن الرحًم 

 قال تعالٌ :

)وإى لكن في الأًعام لعبرة ًسقيكن هوا في بطوًه هي بيي فرث 

 ودم لبٌا خالصا سآئغا للشاربيي (

 

 ( 66سىرَ النحل الآيُ )

 

 

 الحديث

لبي رسٛي الله صٍٟ الله ػ١ٍٗ ٚسٍُ :)ِٓ أػطٝ دظٗ ِٓ اٌزفك فمذ أػطٝ دظٗ ِٓ اٌخ١ز ِٚٓ 

 دظٗ ِٓ اٌزفك فمذ دزَ دظٗ ِٓ اٌخ١ز(دزَ 
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Abstract 

 

 Welfare assessment can play multiple roles in the path to welfare 

improvement. By the application of AWIN welfare assessment protocol, 

based on resources and animal-based indicators, we affecting intensively 

kept dairy goats in Sudan. During February to September,2018,ninety 

dairy goats ‗owner‘s fences, organized in seven localities of Khartoum 

state were assessed to evaluate their principles and criteria of  freedom 

from hunger (appropriate nutrition),freedom from thirst  (good drinking 

and absence of prolonged thirst ), freedom from discomfort (good 

housing, comfort around resting, thermal comfort and ease movement ), 

freedom from pain, injury and disease (By prevention, rapid diagnosis 

and treatment)and freedom to express normal behaviors  (expression of 

social behavior, expression of other behavior, good human-animal 

response and positive emotional state ). The information was collected by 

using questionnaire, visit, direct interviews and observations with the 

fences owner. The current study showed that, some freedom from hunger 

and thirst parameters related to absence of crowding in feeder and 

drinkers were registered 61.9% and 85.7% respectively and absence of 

prolonged hunger and thirst were 61.9% and 81.7% respectively. 

Freedom from discomfort parameters related to shelter structure were 

recorded 81%, enough area was 76.2% within fences. 47.6% and 57.1% 

of owners who bred dairy goats revealed that they provided cooling 

during summer season and their fences had play yard respectively. A few 

owners (23.8%) had light source in the goat fences. Health status of the 

animals showed that, only 42.9% of owner vaccinated their goats against 

epidemic diseases (Pest des patties of ruminantium -PPR-, hemorrhagic 

septicemia, Brucellosis). All of owner had mortality among their goat, 

due to accident or diseases. Most of owners (66.6%) consult the 
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veterinarian when their goats become sick, while others (23.8%) used 

traditional and herbal medicine to treat   their sick goats. Half of owner 

(57.1%) used antiparasitic drugs (spray or injectable drugs) for controlled 

external parasites. 

The appropriate behavior welfare for dairy goats in Khartoum state 

showed that, about half of goat owners their animals queuing at feeding 

and drinking and 80% of them their animals feeding their kids, while 

81%of them their animals showed normal ruminations and ease to move, 

however, the majority of dairy goats owners observed good human-

animal response. It is therefore concluded that, welfare assessment detect 

some present problems in the animal‘s life, housing parameters related to 

structure, design and micro-environment, health status of the animals and 

good human-animal response. In the dairy goat area, identification of the 

main welfare problems across countries and different production system 

is needed. 
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 اٌّسزخٍص

اسزخذاَ 0رط٠ٛز رفبٖ اٌذ١ٛاْ ػٓ طز٠كػ١ٍّخ فٟ طز٠ك ذدح ١ٛاْ ٠ٍؼت ادٚار ِزؼئرم١١ُ رفبٖ اٌذ

د اٌّٛارد ٚاٌذ١ٛاْ ٔٙذف اٌٟ رم١١ُ ِؤشزا١ُ رفبٖ اٌذ١ٛاْ اٌّجٕٝ ػٍٟ ثزرىٛي ِؤشزاد رم١

رسؼْٛ دظ١زح ِٚشرػخ 0ٌؼمجبد اٌّزؼٍمخ ثزفبٖ اٌّبػش اٌذٍٛة فٟ ٚلا٠خ اٌخزطَٛ اٌّشبوً ٚا

ٚاٌشزة  ٌٍّبػش اٌذٍٛة فٟ سجؼخ ِذ١ٍبد فٟ ٚلا٠خ اٌخزطَٛ رُ رم١١ّٙب ِٓ ٔبد١خ اٌزغذ٠خ اٌج١ذح

درجخ اٌذزارح 8اٌّز٠خ اثٕبء اٌذزوخ ٚاٌزادخ  9ٚاٌّسىٓ اٌج١ذ9ٌشزةرٛفزالاوً ٚا 9اٌج١ذ

خٍٛ اٌذظبئز ِٓ اٌجزٚح ٚالاِزاض ٚالالاَ  9ٚاٌصذخ اٌج١ذح 9إٌّبسجخ ٚسٌٙٛخ اٌذزوخ  

رُ   9اٌسٍٛن الاجزّبػٟ ٚػلالخ اٌذ١ٛاْ ثبلأسبْ ٚاٌسٍٛن إٌّبست9إٌبرجخ ِٓ سٛء الادارح 

ْ صُّ خص١صب ٌذٌه ٚػٓ طز٠ك اٌش٠براد ٚاٌّمبثلاد جّغ اٌّؼٍِٛبد ثٛاسطخ اسزج١ب9

 ٌّجبشزح ثبلاظبفخ اٌٟ اٌّلادظبد .ا

اٚظذذ ٔزبئج اٌذراسخ اْ ثؼط ِؤشزاد الاوً اٌج١ذ ٚاٌشزة اٌّزؼٍمخ ثبلاسددبَ دٛي  

% 9..6ٛاٌٟ رٛفز الاوً ٚاٌشزة وبٔذ ػٍٟ اٌز% 8..8% ٚ 9..6اٌؼلافبد ٚاٌشزاثبد وبٔذ 

%  .8سجٍذ  اِب ِؤشزاد اٌّسىٓ اٌج١ذ اٌّزؼٍك ثٛجٛد ِظلاد فمذػٍٟ اٌزٛاٌٟ  8%..8ٚ 

ِٓ ِزثٟ اٌّبػش % ..8.% 68.6ٚاٚظذذ اٌذراسخ وذٌه اْ % . ..86رٛفز اٌّسبدخ اٌىبف١خ 

ٌز٠بظخ اٌّبػشوذٌه ث١ٕذ اٌذٍٛة ٠سزخذِْٛ ٚسبئً رجز٠ذ فٟ ِٛسُ اٌص١ف ٌُٚٙ ِسبدخ 

اِب ف١ّب ٠خزص اٌصذخ –داخً اٌذظبئز ٠ٛفزْٚ ِصذر اظبءح  32-8اٌذراسخ اْ ػذد ل١ًٍ 

ُ د١ٛأبرُٙ ظذ ِٓ ِزثٝ اٌّبػش ٠مِْٛٛ ثزطؼ١%63.9ذح ٌٍّبػش اٚظذذ اٌذراسخ اْ فمط اٌج١

ثً ِمبٚاٌذّٝ اٌّبٌط١خ ٚاٌزسُّ اٌّؼٛٞ (طبػْٛ اٌّجززاط اٌصغ١زح الاِزاض اٌٛثبئ١خ )

اٌذظبئز اٌزٟ شٍّٙب  وذٌه ث١ٕذ اٌذراسخ اْ و0ًُِٕٙ لا ٠مِْٛٛ ثبٌزطؼ١ُ ِطٍمب  % ..8.

اٌّبظٟ ٚاٚظذذ  اٌذراسخ ثبْ  الاسزطلاع ٌُٙ ٔفٛق ٚسط اٌّؼبس ثذرجبد ِزفبٚرخ خلاي اٌؼبَ

لا ٠سزش١زْٚ %6.2.طج١ت اٌج١طزٞ ػٕذ ِزض اٌّبػش ٚ ِٓ اٌّزث١ٓ ٠سزش١زْٚ اٌ 66.6%

ج ػذد ِٓ اٌّزث١ٓ ٠سزخذِْٛ الاػشبة ٚالاد٠ٚخ اٌزم١ٍذ٠خ فٟ ػلاٚث١ٕذ اٌذراسخ 8اٌطج١ت 

 %6.8ٓ ٌُٙ ِبػش ثٙب جزٚح فٟ الارجً ِٚٓ اٌّز٠ %9.اٚظذذ اٌذراسخ ثبْ  0د١ٛأبرُٙ

مزْٚ اٚ ٠مٍّْٛ الاظبفز ٚدٛاٌٟ لا ٠ش٠ٍْٛ اٌ%9..6ْ ِٓ أزشبر الاِزاض اٌزٕفس١خ ٚ ٠شزىٛ

فمط ٠ىبفذْٛ اٌذ٠ذاْ اٌخبرج١خ ٚث١ٕذ اٌذراسخ ثبْ ٔصف ِزثٝ اٌّبػش اٌذٍٛة % ..8..

ِٓ اٌّبػش رزظغ صغبر٘ب % 80ٌّبػش اثٕبء الاوً ٚاٌشزة ٚٚجذ وذٌه اْ ٠ؼبْٔٛ ِٓ رىذص ا

ٚوذٌه ٌٛدظ اٌؼلالخ ف١ّب ٠خص الاوً ٚاٌشزة ٚاٌّسىٓ ٚاٌصذخ اٌج١ذح ٚاٌسٍٛن إٌّبست فٟ 

اٌّبػش اٌذٍٛة ثٛلا٠خ اٌخزطَٛ ٚاٚصذ اٌذراسخ اٌٟ اٌذٛجخ ٌذراسخ اٌّشبوً اٌزٟ رٛاجٗ رفبٖ 

      . ِسزٜٛ ٔظُ الأزبج اٌّخزٍفخ اٌخزطَٛ ٚػَّٛ اٌسٛداْ ٚػٍٝ لا٠خ اٌّبػش اٌذٍٛة داخً ٚ
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CHAPTER ONE 

Introduction 

      The domestic goat is sociable, inquisitive and intelligent species, live 

as scavenger in the streets of town and cities, requiring minimum care and 

attention despite the fact that they provide many poor urban and rural 

families with milk and meat  (Balall et al.,2008).Sudan has approximately 

30.649.000 head of goats  (Minster of Animal Resource and fisheries  

2011).Behnke and osman (2012)stated that the North Sudan goats 

produce 51.1 liters of milk per head and total production about 1,549,979 

tons for human consumption.  The goat population of Khartoum state is 

692,018 as reported by Ministry of agriculture, Animal Wealth and 

Irrigation of Khartoum state (2011). The human population of Khartoum 

is approximately 6 millions people. This urban area has a great demand 

for food. Animal welfare means how an animal is coping with the 

condition in which it lives. An animal is in good state of welfare if (as 

indicated by scientific evidence) it is healthy, comfortable, well 

nourished, safe able to express innate behaviour, and if it is not suffering 

from unpleasant states such as pain, fear or distress.  Good animal welfare 

requires disease prevention and veterinary treatment, appropriate shelter, 

management, nutrition, humane handling and slaughter. Ensuring animal 

welfare is a human responsibility that includes consideration for all 

aspects of animal well-being. There are also various means of measuring 

animal welfare, including (but not limited to) health, productivity, 

behaviour and physiological response. 

              Farm animals welfare measures can be divided into behavioral, 

physiological, health (Broom and Fraser, 2010) and zoo technical 

(Appleby et al., 2011). Behavioral measures can be assessed based on 

abnormal behaviour; physiological parameters can be assessed by heart 
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rate, respiratory rate and cortical measurements; health indicators of the 

herd can be assessed by incidence and prevalence of diseases, and zoo 

technical indicators can be assessed by means of body conditions score, 

mortality and birth rate. In 2015,a protocol was released to assess welfare 

of lactating dairy goats in Europe, the AWIN goat (Animal Welfare 

Indicated for Goats),with the goal of users indicator based mainly in 

animal and available resources to generate data that represents the quality 

of life in animal (A WIN,2015a). 

The importance of animal welfare in the animal production industry is 

growing increasingly, not only by legal requirement but for its effects on 

productivity. Only if the animals are in a proper degree of comfort can 

achieve optimal production levels, however the assessment of animal 

welfare in small scale dairy goat`s farms and fences I‘d not well defined 

yet, (Goddard, 2013). 

The objective of this study is to assess and evaluate the welfare of dairy 

goats raised in Khartoum state based on the five freedoms. 
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1-Literature Review  

1-1 Khartoum  state : 

Is a one of eighteen states of Sudan Divided into seven localities 

(Khartoum (Capital, Omdurman, Bahri, Sharq an-Nil, Jabal Awliya, Om 

Badda, and Karari). Although it is the smallest state by area (22,142 

km2), it is the most populous (5,274,321 in 2008 census). (5th Sudan 

population and housing census, 2009). The state lies between longitudinal 

31.5 to 34°E and longitudinal 15 to 16°N. It is surrounded by River Nile 

state in the north-west, in the north-west by the Northern state, in the east 

and south east by the state of Kassala, Gedaref, Gezira and White Nile 

state, and in the west by North Kurd fan. 

1-1-1 Climate : 

The northern region of the state is mostly deserting because it receives 

barely any rainfall, whereas the other regions have a semi-desert climate. 

The weather is rainy in the fall, and cold and dry in winter.  Average 

rainfall reaches 100-200 mm in the north-eastern areas and 200 - 300mm 

in the north-western areas. The temperature in summer ranges from 25 to 

40°C from April to June and from 20 to 35 °C in the month of July to 

October.  In winter, the temperature declines gradually from 25 to 15 °C 

between November and March. 

1-2 World goats: 

According to FAOSTAT (2017) the number of goats worldwide in 2014 

was 1,011,251,833 animals.  The main countries that raised goats were 

mainland China (185,675,000), India (133, 000,000), Nigeria 

(72,466,698), Pakistan (66,615) and Bangladesh (55,900,000). In Brazil, 

in 2014 the Municipal Livestock Research reported the existence of 

8.851.879 goats and the Northeast region had the highest number of these 

animals with 91. % of the national goat herd (Ibge, 2014). 
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1-3Sudanese goats  

1-3-1 Classification and distribution: 

Goat production is important in the Sudan because goats have been raised 

successfully with very limited feed resource. Goats are present in most 

part of Sudan innumerable crosses however four main local types existing 

and these are: Nubian, Desert, Nilotic and Dwarf (Tagger) goat (Mason 

and Maule, 1960). 

Nubian goats: they are reverie found particularly in Northern Region and 

Khartoum state, they are also found in East Africa and Madagascar. They 

are unique African milk breeds producing 1-2kg milk pretty day. They 

are large long legged with pendulous ears and Romania nose especially in 

males. They are black or brown, have long silky coat and it had typical 

loop ears like those of the Damascus breed. (Devendra and Burns, 1970). 

Desert goats: These goats belong for the arid areas. Both sexes are 

horned, in male being longer, twisted and projecting laterally. Ears are 

pendulous and moderate size. The goats are long legged and had short 

fine coat which is usually grey (adaptation to heat and sparse grazing of 

desert condition).Beards are common in male and female. Average 

mature body weight is 33 Kg and 66 cm in wither height in adult female.  

While in male live weight ranges from 40-48 Kg and wither height ranges 

from 69-83 cm. These goats are primarily producer of meat and skin 

(Devendra and Burns, 1983). Dwarf (Tagger) goats: They are found in the 

mountains and hill of the Sudan in Nuba and Angessena Mountain. 

Tagger is small sized animals with short legs and ears, horned and has 

mane and wattle. Male have beards.  Colour is creamy to brown and 

sometimes black. They are active and well adapted to mountain climate. 

(Mason and Maule, 1960).  
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1-4 Animal welfare concepts: 

Is a well being of animals, the standers of ―good ―animal welfare vary 

considerably between different contexts. These standers are under 

different constant review and are debated, created and revised by animal 

welfare group. Legislators and academics worldwide. (Grandin, Temple, 

2013). The animal welfare science uses various measures, such as 

longevity, disease, immunosuppression, behaviour, physiology and 

reproduction. (Broom, 1991). 

1-5 1-4-1History, principles and practice: 

Early legislation in the western world on behalf of animals includes the 

Ireland parliament (Thomas Wentworth).‖An act against Plowing by the 

Tayle, and pulling the wool off living sheep‖, 1635, and the 

Massachusetts colony (Nathaniel ward)‖off the Bruite Creatures‖ 

One of the first national laws to protect the animals was the UK‖cruelty 

to Animals Act 1960‖ 

Significant progress in animal welfare did not take place until the late 20
th
 

century.  

In 1965, the UK government commissioned an investigation -led by 

Professor Roger Brambell-into the welfare of intensively farmed animal, 

partly in response to concerns raised in Ruth Harrison‘s 1964 book, 

Animal Machine. The committee‘s guidelines recommended that animals 

require the freedom to ―stand up, lie down, turnaround, groom themselves 

and stretch their limbs‖. The guidelines have since been elaborated upon 

to become known as five freedoms. (Farm Animal Welfare Council. 

2009). 

In the UK, the ―Animal Welfare Act 2006‖consolidated many different 

forms of animal welfare legislation. 

These are different approaches to describing and defining animal welfare.  
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1-4-2 positive conditions -providing good animal welfare is sometimes 

defined by a list of positive conditions which should be provided to the 

animal. This approach is taken by the five freedoms and the three 

principles of Webster (2008). 

The five freedoms are: 

 Freedom from thirst and hunger-by ready access to fresh water and a 

diet to maintain full health and vigour.  

 Freedom from discomfort-by providing an appropriate environment 

including shelter and a comfortable resting area  

 Freedom from pain, injury and disease -by prevention or rapid 

diagnosis and treatment  

 Freedom to express most normal behaviour -by providing sufficient 

space, proper facilities and company of the animal‘s own kind 

 Freedom from fear and distress-by ensuring conditions and treatment 

which avoid mental suffering, (Webster, 2008). 

1-4-3 High production – In the past, many have seen farm animal 

welfare chiefly in terms of whether the animal is producing well 

(Hewson, 2008). 

1-4-4 Emotions in animals – Others in the field, such as ‗Duncan, (1996) 

and Dawkins,. (1980). Focus more on the feelings of the animal. This 

approach indicates the belief that animals should be considered as 

sentient being. Duncan wrote ―Animal welfare is to do with the feelings 

experienced by animals: the absence of strong negative feelings, usually 

called suffering, and (probably) the presence of positive feelings, usually 

called pleasure. 

1-4-5 Welfare biology – Yew-(1995) defines animal welfare in terms of 

welfare economics: ―Welfare biology is study of living things and their 
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environment with respect to their welfare (defined as net happiness, or 

enjoyment minus suffering). 

 1-4-6 Dictionary Definition – In the Saunders Comprehensive 

veterinary Dictionary , animals welfare is defined as ''the avoidance of 

abuse and exploration of animals by humans by maintaining appropriate 

standers of accommodation , feeding and general care , the prevention 

and treatment of disease and the assurance of freedom from harassment , 

and unnecessary discomfort and pain .(A.M.D,2010). 

1-4-6 American Veterinary medical association (AVMA) has defined 

animal welfare as :''An animal  is in good state of welfare if (as indicated 

by scientific evidence )it is healthy , comfortable , well nourished , safe , 

able to express innate behavior, and if it not suffering from unpleasant 

states such as pain, fear , and distress . 

The responsible use of animals for human purposes, such companionship, 

food, fiber, recreation, work, education, exhibition, and research 

conducted for the benefit of both Humans and animals, is consistent with 

the veterinarian's Oath.  

Decisions regarding animal care, use, and welfare shall be made by 

balancing scientific knowledge and professional judgment with 

consideration of ethical and societal values.  

Animals must be provided with water, food, proper handling, health care, 

and an environment appropriate to their care and use, with thoughtful 

consideration for their species –typical biology and behavior. 

Animals should be cared for in ways that minimize fear, pain, stress, and 

suffering.  

Procedures related to animal housing, management, care, and should be 

continuously evaluated, and when indicated, refined or replaced. 

Conservation and management of animal population should be humane, 

socially responsible, and scientifically prudent.  
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Animals shall be treated with respect and dignity throughout their lives 

and, when necessary, provided a humane death.  

The veterinary profession shall continually strive to improve animal 

health and welfare through scientific research, education, collaboration, 

advocacy, and the development of legislation and regulations.  

1-4-7Terrestrial Animal Health code of world  

Organization for Animal for Animal health defines animal welfare as'' 

how an animal coping with the conditions in which it lives.  

An animal is in a good state of welfare if (as indicated by scientific 

evidence) it is healthy, comfortable well nourished, safe able to express 

innate behavior, and if it not suffering from unpleasant states such as 

pain, fear, and distress. Good animal welfare 

Requires disease prevention and veterinary treatment, appropriate, 

management, nutrition, humane, handling and humane slaughter\killing. 

1-4-9 coping and attitudes: 

Broom(1996) defined  the welfare of animal as "It is state as regards it is 

attempts to cope with it is environment " .This state includes how much it 

is having to do to cope, the extent to  it is succeeding in or failing to cope 

, and it is associated feeling.'' He states that '' welfare will vary over a 

continuum from very good to very good very poor and studies of welfare 

will be most effective if a wide range of measures is used ''.  

1-5 goat welfare: 

It is important to understand the basic needs of the goats so they can 

thrive well in their own environment. Manitoba Animal care Act outlines 

the duties for livestock owners 

Including goat producers. The main duties under the act include; 

.provision of adequate water and feed. 

. Provision of adequate medical attention . 
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.provision of adequate space, ventilation, and sanitation.  

.protection from heat and cold.  

.Opportunity for exercise. 

Dairy goats require special care due to their high production needs. It is 

necessary to keep in mind the udders vulnerability to injury and \or 

exposure to diseases. High nutritional or lactation should never be 

ignored. Avoid over milking to maintain under health. Comfort of the 

goats should be the first consideration while designing a milking parlour. 

Distress during handling and transport of goats should be minimized. Do 

not grasp or move goats by their fleece, hair, ears, horns and tails. 

Goats should have an access to fresh water and feed during rest on long 

haul. Restraining should be free of sharp edged and objects. Electric pods 

are not recommended for directing goats. Nannies in lactation require 

special care to assure comfort, and avoid udder injury and mastitis 

subsequent to transport. Derivers are responsible for the welfare of goats 

during transport. Transporter must comply with federal health of 

Animals. The development of monitoring system is needed for ranking 

the welfare state of small ruminants at farm level. The assessment of 

welfare at farm level could be used to quantify the impact of different 

husbandry conditions on animals, but it could be also used for legislative 

requirement, as a certification system and as an advisory and management 

tool by farmers (Main et al., 2003).  

1-5-1 potential indicators of goat 

1-5-1-1 welfare at farm level  

The science-based assessment of small ruminant welfare should be the 

integration of both animal-based indicators and resource-based 

parameters. On-farm welfare assessment starts form the choice of proper 

welfare indicators: they should be simple to apply, easy to interpret and 

applicable (Farm Animal Welfare Council, 2005). In addition the 
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indicators must be valid, which means that they should be important in 

terms of animals welfare, and reliable, which indicates the tendency to 

give the same results by two or more observers. Stockman ship human-

animal interactions play a principal role in sustaining the welfare and 

production of domestic animals (Harmsworth, 2003) . The quality of 

interactions with stock-people is especially relevant to small ruminants 

because they are quite afraid of people and little accustomed to handling, 

especially in meat and extensively reared breeds. A number of studies 

have demonstrate human-animal relationship has an impact on sheep and 

goat welfare, thus stockman ship can be rightfully proposed as in animal 

based indicator of sheep and goat welfare at farm level. The most 

significant influence of the shepherd on the flock is during the milking 

procedures and the artificial rearing of lambs and kids. In goats, a 

reduction in milk yield and milk let down is associated with negative 

interaction and fear of humans (Lyons, 1989). Reaction of animals to 

humans can be easily evaluated by measuring avoidance distances in 

small ruminants, too. Parameters such as capture time for milking and 

animal behavior in the waiting area and in the milk par lour (kicking and 

defection and urination during milking), easily detectable in field 

conditions of muscling and fat development. (Sevi et al., 2010a, 2002). 

Lameness in goats may be an indicator of hard environment terrain, 

wetness, untrimmed hoofs, penetrating injuries, trauma, fracture, and 

inflammation of anatomical structures and glands (Mohammed et al,. 

1996)..Some of management practices adopted by the shepherds can be 

stressful for livestock. group exchanges and relocations are routinely used 

to obtain uniform groups of sheep, but can result transient stress, altered 

cell-mediated immune responses and increased frequency of aggressive 

behaviors (Sevi et al.,2001c).Goat  houses are often inadequate in terms 

of designs, materials and size. In addition, poor control of ambient 
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hygienic often observed in sheep and goat houses. The most reliable 

criteria to monitor the welfare of small ruminants with respect to rearing 

structures can be space allowance, shelters from climatic extremes, and 

lighting. A number of experiments provide recommendations regarding 

values of dimensional and micro-environment parameters to use for 

assuring satisfactory welfare levels in small ruminants. A stocking 

density of 2 m2 \ animal has been recommended to sustain both 

production performances and health of lactating ewes (Sevi et al., 1999). 

A volume allocation of 7 m3- animal is also required for health and good 

efficiency of production of the lactating ewe (Sevi   et al., 2001b).  

Adequate ventilation rates and lighting in sheep and goat houses are 

recommended in the code of recommendation for the welfare of livestock 

that is applied in the United Kingdom. A mean ventilation rate of about 

65 m3/h per ewe in summer and of 45 m3/h per ewe is required in sheep 

houses to sustain the performance and the welfare of lactating ewe (sevi 

et al., 2002, 2003). The areas where goat breeding is more diffused are 

characterized by hot summers so a major environmental threat to animal 

welfare is heat stress if flocks are not suitably sheltered against high air 

temperatures and solar radiation. Evidence exists that lactating ewe suffer 

from daily mean air temperature exceeding 30°C and THI (Temperature 

Humidity index ) near or over 80, and even from ambient temperature 

peaking up to 35°C for few hours during the day (Sevi et al., 2001a) 

.Indicators. 

 Farm animals welfare measures can be divided into behavioral, 

physiological, health (Broom and Fraser, 2010) and zoo technical 

(Appleby ,et al., 2011) Behavioral measures can be assessed based on 

abnormal behaviour; physiological parameters can be assessed by heart 

rate, respiratory rate and cortisol measurement ; health indicators of the 

herd can be assessed by incidence and prevalence of diseases , and zoo 
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technical indicators can be assessed by means of body condition score , 

mortality and birth rates. In 2015, a protocol was released to assess 

welfare of lactating adult dairy goats in Europe, the AWIN Goat (Animal 

Welfare indicators for Goats), with the goal of use indicators based 

mainly in animals and available resources to generate data that represent 

the quality of life in animals and available resources to generate data that 

represent the quality of life in animals (AWIN, 2015a). Currently, there 

are no indicators to assess the degree of welfare in meat goat. Considering 

that Brazilian Northeast has the highest concentration of goat herd in 

Brazil, with specific weather and rainfall conditions , the aim of this 

review was to identify possible indicators to be applied in the welfare 

diagnosis of meat goat in this region.  

1-5-1-2 selection and types of indicators for welfare assessment in 

meat goat  

Assessment of animal welfare requires the use of several indicators that 

address physical and mental health, besides natural behaviour of each 

species (Blokhuis et al., 2010). Parameters for farm animals were defined 

by two protocols: Welfare Quality, 2009) and animal welfare indicators 

(AWIN), created for sheep, dairy goats, horses ,donkeys and 

turkeys(AWIN PROJECT, 2015). 

Parameters or indicators used by AWIN and welfare Quality protocols 

were selected based on validity, ensuring the degree of current animal 

welfare; confidence, being identified by different observers, regardless of 

external conditions such as time of day; and feasibility, which applies to 

farm level (WELFAIR QUALITY, 2009; AWIN PROJECT, 2015). 

There are three types of indicators: animal-based, concerned about the 

expression of social behaviors and absence of stereotypes; and resources 

and management -based concerned about stocking density, housing 

conditions and health plants (Blokhuis et al., 2010). 
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1-6 Goats and their Nutrition. 

 Goats are efficient browsers and prefer eating brushy plants along with 

some other woody and weedy plants found on the ranges. Goats are able 

to digest a large variety of fiber and roughage. The nutrient requirements 

of goats are determined by age, sex, bread, production system (dairy or 

meat), body size, climate and physiological state. Feeding strategies 

should be able to meet energy, protein, mineral, and vitamin needs 

depending on the condition of the goats. Goats do not depend on 

intensive feeding system except some supplemental feeding during 

growth, lactation, pregnancy and winter. Of course when goats are in 

lactation for an extended period of time (I.e., 10 months), they will 

require supplemental feeding on a higher plane of nutrition. 

Water:-insufficient water intake well depresses a goat's performance 

earlier, and more severely, than any other dietary insufficiency. Adequate 

water is the paramount management concern. Goats should be consuming 

more water with high protein ration feedings.  

Carbohydrate: - sugars, starches (found in grains) and finer (cellulose) 

are the carbohydrates that convert into volatile fatty acids (energy) by 

rumen flora (beneficial bacteria). Normal goat diet (browse, Forbes, and 

grasses) is high in cellulose and requires digestion by rumen flora to be 

converted into energy. Fresh pastures and young plants may have highly 

digestible fiber and provide high energy compared to older plants. Higher 

energy levels come from lower fiber feeds. Energy is represented as total 

digestible energy (%TDN) in feed analysis reports. Form of hay or 

pasture to avoid high energy related problems. Maintain at least 12% 

crude in the diet. Energy requirements for different physiological stages 

maintenance, pregnancy, lactation and growth vary. The maintenance 

requirement for energy remains the same for most goats except dairy kid; 

they require 21% energy higher than the average. It is important to feed 
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higher energy rations at the time of breeding, late gestation and lactation. 

Lactating does have the highest energy demand. Proteins:-are digested 

and broken down into amino acids and are eventually absorbed in the 

small intestine. Those amino acids are building blocks for body protein 

(muscles). The protein requirements are higher during growth (kids) , 

milk synthesis (lactation) , and mohair growth . It is very important for a 

commercial goat operation to do cost-effective rationing as protein can be 

an expensive feed ingredient. Good quality hay does not need much 

protein supplement for goats. If the hay have about 12-13% protein 

content then provide 1/2 lb protein source in the form of corn , barley , or 

oats (with 20% protein in total.  

Minerals and vitamins:- Goats need certain minerals and vitamins for 

their maintenance as well as proper functioning of their physiological 

systems. Feeding of fat soluble vitamins (A, D, E, and K) must be insured 

in a goat's diet due to its inability to make these vitamins. Rumen flora 

can make vitamin B in enough quantities needed for goat metabolism. 

 Feeding of calcium and phosphorus (2:1 ratio) is recommended for better 

structural and bone strength, while other minerals are necessary for other 

systems like nervous and reproductive. Minerals should be added into the 

feed keeping in mind the quality of forages can be high in some of the 

minerals and low in others. Free choice supply of loose minerals and salts 

always works well.  

Fat: - can also be a source of energy for goats. Goats do consume some 

amount of fats while browsing. Supplying fats may not be a cost-effective 

idea for goat production, (McDonald, 2016) 
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CHAPTER TWO 

2-Materials and Methods  

2.1 study area description  

The study was undertaken for five consecutive months and involved use 

dairy goats and owners of goats in Khartoum state. Khartoum, the capital 

of Sudan, consists of three towns; Khartoum, Khartoum North (Bahri) 

and Omdurman. 

These three towns are situated along the riverbanks where the White and 

Blue Nile merge from the River Nile. The city, with its annual average 

rainfall of 161 millimetres during July to September is situated in the arid 

and semiarid tropics. Ecological zone I‘d between latitude 15° and 

16.4°north, longitude 31° and 34.4°east (Ministry of Agriculture, Animal 

Wealth and Irrigation of Khartoum state,  2011). The average minimum 

and maximum temperatures range from 28° to 38°C during September 

and 16°to 31°C during January.  

2.2 Questionnaire methodology and data  collection: 

During eight months between February and October, 2018,.ninth dairy 

goats herds (producing milk for sale),representing large urban fences, 

were randomly chosen .personal interview and questionnaire were 

conducted to gain insight into the farming system of dairy goats in 

Khartoum state, namely Khartoum, Khartoum North and Omdurman and 

their seven localities, (Khartoum  (capital )Omdurman Bahri Sharq an -

Nile Jabal Awliya Om Badda karari ).The fences were selected according 

to the responder desire to participate and the 90 questionnaire were filled 

by direct interviewing of the responding farm‘ owners. Observations were 

carried out to determine farm conditions and to identify potential 

problems encountered. A detailed structured questionnaire was prepared 
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and used to collect information from a total of ninety goat owner in one-

visit interviews.  

Some of the information collected during interviews was supported by 

observations. The questionnaire were designed to obtain personal 

information such as age of respondents, gender and educational 

background, general household characteristics, flock structure, flock 

management and dynamics, breeding practice, disease prevalence, 

production constraints and other data directly related to the research 

objectives such as :-Freedom from hunger and thirst  (Appropriate 

nutrition and absence of prolong thirst), freedom from discomfort ( By 

good housing , Comfort around resting, Thermal comfort and Ease 

movement ),freedom from pain,  injury and disease (absence of injury and 

disease and absence of pain and pain induced by management procedures 

criteria ) and freedom to express normal behaviour  (expression of social 

behaviour, expression of other behaviour, good human-animal response 

and positive emotional state criteria ). 

2.3. Statistical analysis  

The data obtain were managed in Microsoft Excel (Microsoft 

Corporation, Redmond, WA, USA). The analysis of the data was done 

using statistical Package for Social Science (SPSS) computer programs 

(SPSS Institute Inc., Cary, NC, USA). Descriptive analyses were 

conducted using SPSS version 16. 
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Chapter Three 

Results 

3.1. Dairy goat owner general information and husbandry practice. 

Table 1 shows goat owner general information. The results indicated that 

52.5% of owners aged between 23 to 40 years, whereas 47.5% of owners 

aged between 41 to 75 years,. However, most of the owners (85.7%) were 

male, 76.2 % were married, 85.7 had other jobs and 33.3% were 

graduated from universities and only 14.3 were females, 14.4 % were 

single and 4.8 were illiterate.  

Table 2 shows the methods of husbandry practiced in dairy goats in 

Khartoum State. The results revealed that 47.6 % of the owner possessed 

local breed, while 23.8% of them had cross breed. Most of goat owners 

(71.4%) had fence inside house while (28.6%) had fences outside the 

home. (95.2.8%) of the owners practiced natural insemination whereas 

only 4.8 used artificial insemination. most owners (71.4%) cleaned their 

fences and milking their goats. According to the majority of owners 

(100%) the goats were milked manually. 

3.2. Good feeding and drinking welfare principles for dairy goats 

Principles and criteria of good feeding and drinking welfare for dairy 

goats raised in Khartoum State _ Sudan, with respective indicators in 

each category are presented in Table 3 and 4. The results showed that 

38.1% of owners fed the goat once per day, 52.0% of them practiced two 

times per day and 4.8% and 66.7 fed and offered water ad-libdium 

respectively. However, 47.7% and 9.5% of owners fed and offered water 

to the goat at morning respectively, 9.5.0% and 14.3 of them practiced 

afternoon feeding and drinking respectively, 14.3% of them practiced 

night feeding and 28% fed the goats at morning and afternoon. A 33.3% 

and 14.3% of goat owners observed crowding during feeding and 
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drinking time respectively. On the other hand, 85.7% of owners offered 

green fodder, 85.7% offered clean water and 33.5% of them offered 

mineral salts lick to the goats. However, 33.3% and 19.0% of them said 

their animals were suffered from prolonged Hungary and thirst 

respectively, while a few of them said they changed feed suddenly to 

goats (23.8) .However, the availability of feed to goat was 52.4%. 
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Table 1 Owner dairy goats raised in Khartoum State _ Sudan, 

general information 

 

Principles Criteria(owner 

information ) 

Information % 

 

 

 

 

 

Goat owner 

general 

information 

 

Age 

23- 40 52.5 

41- 50 47.5 

 

Gender 

Male 85.7 

Female 14.3 

Educational 

 Level 

Illiterate 4,8 

University and 

above 

33.3 

 

Marriage  

Married 76.2 

Single 14.3 

 

Ecu patients  

Divorced 9.5 

Live stock owner 14.3 

Other job 85.7 
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Table 2 Methods of husbandry practiced in dairy goats rose in 

Khartoum State _ Sudan,  

Principles Husbandry Husbandry 

indicators 

% 

 

 

 

 

 

 

 

Methods of goat 

husbandry 

 

Animal house 

site 

Inside owner 

house 

71.4 

Out side owner 

house 

28.6 

 

Animal house  

cleaning 

Family members 71.4 

 Worker 28.6 

Methods of 

Insemination 

Natural 95.2 

Artificial 4.8 

Goat‘s breed Local 47.6 

Cross 23.8 

Local + cross 28.6 

Goat  caring         Owner self 61.9 

Owner wife 9.5 

Labour 9.5 

Goat milking 

time 

 Morning 76.2 

After noon 19.0 

Night 4.8 

Method of 

milking  

Manual 100 

Machine 0 

Who milks the Family members 71.4 
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goat 

Hair coat 

condition  

Shaving  47.6 

 Not shave 52.4 

Disbudding Disbudding 61.9 

 Not budding 38.1 

        Use fleece 

and insect killer  

57.1 

Trimming of 

claws 

Trimming  38.1 

 Not trimmer  

(overgrown 

claws  

61.9 

Using flies and 

insect killer 

         Not use 42.9 
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Table 3 - Principles and criteria of  good feeding welfare for dairy 

goats raised in Khartoum State _ Sudan, with respective indicators in 

each category, accord lying to AWIN Goat and Sheep (AWIN, 2015).  

 

Welfare 

principles  

 

Welfare 

criteria  

 

Welfare indicators  

 

% 

 

 

 

 

 

 

 

Free from 

Hunger  

 

 

 

 

 

 

 

 

Appropriate 

nutrition  

 

 

 

 

 

 

 

 

Feed   availability 76.2 

Feeding once per day 38.1 

Feeding twice per day 52.2 

Ad-labdanum 4.8 

Morning feeding 47.7 

Evening feeding 24.3 

Morning and evening 

feeding 

28 

Crowded at feeders 38.1 

Absence of Prolonged 

hunger  

61.9 

Feeding according to 

production level  

38.1 

Salt lick offered 33.3 

Gradual feed change 76.8 

Sudden feed change 23.8 

Green fodder 85.7 
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Table 4 - Principles and criteria of Good drinking welfare for dairy 

goats raised in Khartoum State _ Sudan,, with respective indicators in 

each category, accord lying to AWIN Goat and Sheep (AWIN, 2015a, 

b).  

 

Welfare 

principles  

 

Welfare criteria  

 

Welfare indicators  

 

%   

 

 

 

 

 

 

 

Free from Thirst 

 

 

 

 

 

 

 

 

Absence of 

prolonged thirst  

 

 

 

 

 

Water availability  66.7 

Queuing at drinking   

Source of water(public net) 

 

76.2 

Drinking Ad-labdanum 66.7 

Morning drinking 9.5 

Evening drinking 14.4 

Morning and evening 

drinking 

 

Crowded at drinking 14.4 

Absence of Prolonged thirst 81.7 
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Table 5 - Principles and criteria of Good housing welfare for dairy 

goats raise in Khartoum State _ Sudan,, with respective indicators in 

each category, accord lying to AWIN Goat and Sheep (AWIN, 2015a, 

b).  

 

Welfare 

principles  

 

Welfare criteria  

 

Welfare indicators  

 

% 

 

 

 

 

Free from 

Discomfort and 

distress 

Comfort around 

resting  

 

 

Thermal comfort  

 

 

 

 

Ease of movement  

 

 

Hard bedding  76.2 

Soft bedding   23.8 

Thermal stress 

(Panting) 

23.8 

Access to shade/shelter  81.0 

Presence of  light 23.8 

Good ventilation 90.5 

Provision cooling at 

summer 

47.6 

Stocking density 

(absence of 

crowdedness 

76.2 

Normal movement 81.0 
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Table 6- Principles and criteria of Good health welfare for dairy 

goats raise in Khartoum State _ Sudan,, with respective indicators in 

each category, accord lying to AWIN Goat and Sheep (AWIN, 2015a, 

b).  

 

 

Welfare 

principles  

 

Welfare criteria  

 

Welfare indicators  

 

% 

 

 

 

 

Free from 

pain, 

injury and 

disease  

Absence of injuries  

 

 

 

Disease  

 

 

 

 

Presence of external 

parasites  

 

Methods of diagnosis 

and treatment  

 

 

Vaccination against 

epidemic diseases  

Leg injuries (led to 

lameness ) 

19.0 

Lameness due to 

overgrown claws  

61.9 

Severe lameness  19.1 

Respiratory disease  

(pneumonia) 

 

4.8 

 Absence of worms 

 

47.6 

Presence of worms  52.4 

Consult the veterinarian  66.6 

Not consult the 

veterinarian 

9.6 

Using traditional and 

herbal medicine  

23.8 

Vaccinated  42.9 

Not Vaccinated  57.1 
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Table 7 - Principles and criteria of appropriate behaviour welfare for 

sheep and goats, with respective indicators in each category, accord 

lying to AWIN Goat and Sheep (AWIN, 2015a, b).  

 

Welfare 

principles  

 

Welfare criteria  

 

Welfare indicators % 

 

% 

Free to 

express 

their 

normal 

behaviour 

  

Expression of 

social behaviour  

 

 

 

Human-animal 

response  

Feeding their kids 81.0 

Good human-animal 

interaction  

66.7 
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CHAPTER FOUR 

DISCUSSION: 

Some two decades ago; the main objective of an animal welfare was to 

improve the conditions of which animals were raised, transported and 

slaughtered to meet their physiological and behavioral needs .The 

paradigm is now changing and new considerations are giving risotto rise  

to animal welfare issues, especially in the field of animal production. 

The results showed that most of the gender's   owners  were males ,and 

few of them were females ,also most of the owners were married, and few 

were single ,the results revealed that the majority of the owners had other 

jobs and few of them were farmers only, and some were graduated from 

universities ,other and very few of them were illiterates, some  of the 

owners had local breed ,and few had cross breed ,other had two types ( 

local and cross) breed, most of the goat's owners had fence inside the 

house while other their fence outside the house ,the majority of the 

owners practiced natural insemination whereas only few used artificial 

insemination, most owners cleaning their fences and milking their goats; 

and few hired worker  , according to majority of the owners the goats 

were milked manually. moreover ,recent studies about welfare attitude 

between the veterinary students and veterinarians in Sudan revealed that 

most of the students  (96%) think that animal welfare is an  important 

issue in veterinary  field ,some of them think that animal welfare should 

be taught to veterinary students,(92%) believed that animal welfare 

affects animal's productivity(Shadia et al.,2017) . 

A constant supply of water for dairy goats is critical to regulating body 

temperature, especially in summer. principles of good feeding and 

drinking welfare for dairy goats in Khartoum state showed that some of 

owners fed their goats once per day ,and most of them practiced twice per 
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day ,on the other hand,(85.7%) of owners offered green fodder ,and 

(4.3%) only fed mixed fodder, also  (100%)offered clean water and  

(33.5%)of them offered mineral salts lick to the goats.  

The result showed that (33.3% and 19.0 %)of the goats were suffered 

from prolonged hunger  and thirst respectively, while few of the owners 

changed the feed suddenly to goats.(23.8%) ,nutritional status of the goats 

can be measured, subjectively, by palpation of the lower back and 

sternum aiming to feel the amount of muscle and fats in these 

areas(villaquiran et al.,2004) .Goats with increased or decreased ECG ( 

electrocardiograph ) ,may have systemic diseases and reproductive 

problems. A constant supply of water for small ruminants is critical to 

regulating body temperature, water quality should be considered because 

contaminants such as bacteria, viruses, and protozoa are transmitted to 

animals through this vehicle, being important to assess the cleanliness of 

water points (AWIN, 2015).Jorgensen, et al., (2007) reported That 

aggressive interactions increase significantly when the number of the 

goats per trough is higher.  Meanwhile, code of welfare (2012) indicates a 

space of 40cm per adult goats was adequate. Sheep and goats houses are 

often inadequate in terms of design, materials and size is often observed 

in sheep and goats houses. The most important criteria to monitor the 

welfare of small ruminants with respect to rearing structures can be space 

allowance, shelters from climatic extremes, and lighting .In addition poor 

control of ambient hygiene. In this study about (76.2%) of the fences had 

sufficient area and the goats were comfortable, and (81%) of fences had 

shelters from heat, and (90.5%) had good ventilation inside the fences, 

(57.1%) of the fences has play yard, few owners (23.8) had light source in 

their fences. A number of experiments provide recommendations 

regarding values of dimensional and micro environment parameters to use 

for assuring satisfactory welfare levels in small ruminants. A stocking 
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density of 2 m2 / animal has been recommended to sustain both 

production performances and health of lactating goats (sevi, et al., 1999). 

A volume allocation of 7 m3 / animal is also required for health and good 

efficiency of production of the lactating goats (sevi et al., 2001). 

Adequate ventilation rates and lighting in sheep and goats houses are 

recommended in the code of recommendation for the welfare of livestock 

that is applied in the United Kingdom. (sevi et al, 2002 , 2003) . Very low 

(10 lux) and high (1000 lux) light intensities lead to increased frequency 

of abnormal behaviors in comisana lambs (casamassima et al., 1993). 

Studies reported that thermal neural zone for goats are between 20 to 

30°c, with critical heat stress at temperature above 33°c (Baeta and souze, 

2010). 

The health status of the flock could be evaluated by scoring the body 

condition (BCS), checking skin and hair conditions, and detecting 

lameness and injuries, BCS estimated condition of muscles and fat 

development.  

The result showed that only  (42.9%)of owners vaccinated their goats  

(PPR ―pestering doe pestis ruminants‖ ,brucellosis) while (57.1%) of 

them did not vaccinated ,mortality found in all the herds (accidents),(19% 

) of owners call veterinarian to their sick animals, while  (47.6%) of them 

took the sick goats to the veterinary clinic and  (33.4%)of goats owners 

did not consult the doctor, (61.9%)of the owners did not practice 

disbudding and trimming claws, (57.1%)of the owners controlled the 

external parasites. Hair coat condition parameter may indicate the 

existence of pathologies or diseases on animals (Berg et al., 2009). Steele 

(1996) reported that goats are very agile but can suffer poor feet including 

foot rot .Lameness in goats may be an indicator of hard environmental 

terrain, wetness untrimmed hoofs, penetrating injuries, trauma, fracture 

and inflammation of anatomical structure and glands (Mohammed et al., 
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1996). Wire and wood splinter were reported as causes of injuries in 

goats,(Brito et al.,2005) .Goats are gregarious animals and only isolate 

from the herd in moments before delivery  ( lickliter, 1985) .Animals in 

this situation are usually isolated mental or physically even during 

activities that should be synchronized  (AWIN , 2015 ), the level of fear 

in animals is determined by previous human - animal interaction  ( 

Mattiello et al.,2010). 

Human - animal interactions play a principal role in sustaining the 

welfare and production of domestic animal (Hemsworth, 2003) .The 

quality of interactions with stock - people is especially relevant to small 

ruminants because they are quite afraid of people and little accustomed to 

handling, especially meat and extensively reared breeds. A number of 

studies have demonstrated that human - animal interaction has an effect 

on sheep and goats welfare, in this study about (80.0%) of animals 

feeding their kids, while a (81.0%) of animals showed normal rumination 

and ease to move. The majority of dairy goats' owners observed good 

human animal interaction. Qualitative behaviour assessments seek to 

identify animal emotion through its behaviour expression and body 

posture (Wemesfelder et al., 2000). Behavioral tests aiming to assess the 

quality of human animal interaction in large ruminants are avoidance 

distance from the stockman in the home, avoidance distance at the 

manger and approach behaviour  (Waiblinger et al., 2003) Reactions of 

animals to humans can be easily evaluated by measuring avoidance 

distance in small ruminants, too . Parameters such as captured time for 

milking and animal behaviour in the waiting area and in the milk parlour 

(kicking, defecation and urination during milking), easily detectable in 

field conditions, could represent other reliable index to evaluated animal 

welfare. 
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                                               Conclusion:                      

 Most of goat`s owners are male. 

 Welfare assessment detects some present problems in dairy goat 

welfare. 

 Freedom from hunger and thirst related to absence of crowding in 

feeders and drinkers were observed in majority of fences and their 

is prolonged hunger and thirst were detected in the other. 

 Freedom from discomfort related to shelter was observed.  

 No light sources in majority of farm and fences.  

 Cooling system during hot weather not practice in most fences. 

 Vaccination against infectious diseases not practiced in some 

fences.  

 Goats queuing at feeding and drinking.  

 The majority of dairy goat`s owners observed good human animal 

interaction.  
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RECOMMENDATIONS 

 Goat's fences must be adequate in terms of design, materials and 

size. 

 Goats must be provided with natural or artificial light of 

appropriate intensity for minimum of nine hours each day.  

 A veterinarian must be consulted if there is any significant disease 

or injury or if an animal health problem persists in spite of 

treatment.  

 Goats must be cared for by a sufficient number of personnel, who 

collectively possess the ability, knowledge and competence 

necessary to maintain the health and welfare of the animals.  

 Further studies are needed on the impact of management and 

environmental factors on goat‘s welfare in order to find additional 

and feasible measures of proven validity and reliability to be used 

for monitoring protocols in goat farms and fences.  

 Regulations and policy should be imposing to protect animal from 

bad welfare.  

 Identification of the main welfare problems across the countries 

and different production system is needed.  

 

 

 

 

 

 

 

 

 



33 
 

                                 References   

Animal welfare act(2006)― . The National Archive. (2006). Retrieved 

October 22, 2013‗. 

—Animal welfare indicators, (2015). AWlN PROJECT. Accessed: Apr. 

05, 2016. 

Animal welfare indicators for goats, AWlN. (20l5a).Accessed: Apr‗05. 

20l6‗. 

‘Animal welfare indicators for sheep, AWlN. (20l5b).AWIN 

PROJECT. Accessed: Apr. 05, 2016 

Animal. Medical—dictionary (2010).the free dictionary com. Retrieved 

28 November 2010‗ 

Appleby, M.C.(2011.) Animal welfare. Wallingford: CABl Publishing, 

344p. 

Araujo G.G.L. (7.0―).A água nos sistemas de produção de caprinos e 

ovinos. In: Baeta, F.C.; Souza, C.F. ( 2010). Ambiéncia em edificações 

rurais: conforto animal. Viçosa: Universidade deviçosa (UFV). 2010. 

269p. 

Ballal , K.M.E., Ahmed, M-K.A., Musa. L.M—A.,(2008). Estimates of 

Phenotypic and Genetic parameters of Growth Trait in Sudanese Nubian 

Goat . Beaure of Animal Breeding and Genetic, Edinburgh . Res. J. 

Anim. Vet. Sci. 3,9-14. 

Behnke, R., Osman. H.M.,( 2012). The Contribution  of Livestock to the  

Sudanese Economy.lGAD LPI Working Paper No,0l—12. 

Berg, W. (2009). A scoring system for coal and tail condition in Ring-

tailed Lemurs, Lemurcatta. American Journal of Primatology, v.7l, p.183-

190. . Accessed: Apr.29, 2016. 

Blokhuis, H.J. (2010). The Welfare Quality® project and beyond: 

safeguarding farm animal well-being. Acta Agriculture Scandinavia, 

Section A -Animal Science, v.60. p.129-140. 



34 
 

Boivin, X., Nowak, R., Despres, G., Tournadre, H., Le Neindre, P., 

(1997). Discrimination between shepherds by lambs reared under 

artificial conditions. J. Anim. Sci. (75) :p 2892-2898. 

Brasil, L.H.A.(2000). Efeitos do estresse tèrmico sobre a produção, 

composição quìmica do leite e respostas  termorreguladoras de cabras da 

raça Alpina. Revista Brasileira de Zootecnia v.29. n.6, p.1632-1641. 

Broom D.B.; Fraser, A.F.(2010). Comportamento e bem—estar dos 

animais domèsticos.  "Barueri: Manole. P 438 

Broom, D.M. (1991). "Animal welfare: concepts and measurement", J. 

Anim. Sci. 69 (10): p 41-67—75 

Caroprese. M., Napolitano, F., Albenzio, M., Annicchiarico, G., 

Muscio, A., Sevi, A.,(2006). lnfluence of gentling on lamb immune 

response and human- lamb interactions. Appl.Anim Behav, Sci,(99):Pp 

118-131. 

CODE OF WELFARE, Animal welfare (goats),( 2012). Wellington: 

National Animal Welfare Advisory Committee. ,p 48. 

Dawkins. M.S. (1980). Animal Suffering: The Science Of Animal 

Welfare. Chapman & Hall, London. 

Devendra, C. and Burns, M. (1970)., Goat production in the tropics 

Technical communication No. l9 of the Commonwealth. 

Devendra, C. and Burns. M. (1983). Goat production in the tropics, 

Commonwealth Agricultural Beaure, Faraham Royal. U K., pp82. 

Duncan, L.J.H. (1996). ―Animal welfare defined in terms of feelings". 

Acta Agriculture Scandinavia. Section A(27): pp29-35. 

FAO STATISTICAL YEAR BOOK ,(2017.). World food and 

agriculture. Rome. 2017.Production of gears in the world. , Accessed: 

Apr, 01. 20l6, 



35 
 

Farm Animal Welfare Council, (2005). Report on the Welfare 

Implications of Farm Assurance Schemes London, UK. Home page 

address: http:// www.fawc.org.uk. 

Goddard PJ (2013) Small ruminant welfare: Levelling the playing field 

or raising the bar—A European perspective. Small Ruminant Research 

(110): p 108 – 111 . 

Grandin, Temple (2013). "Animais are not things: A view on animal 

welfare based on neurological complexity" ! Trans—Scripts 3: An 

interdisciplinary  Online Journal in Humanities And Social Sciences at 

UC Irvine. UC Irvine Archived from the original on 19 August 2014. 

Retrieved 20 December 2013. 

Hemsworth, P.H., (2003). human-animal interactions in livestock 

production. Appl. Anim .Behav. Sci. 81:185-198. 

Ibge .E. (2007).Municipal livestock production. (2014). p36. 

Jorgensen. G.H.M- (2007).Feed intake and social interaction in dairy 

goats - The effects of feeding space and type of roughage Applied Anim 

Behav Sci, v.107. p.239-251. 

Lickliter, R.E. (20l6).Behaviour associated with parturition in the 

domestic goat. Applied Anim Behav Sci, v.l3. p.335-345. 

Lyons, D.M.. (1989), Individual differences in temperament of domestic 

dairy goats and the inhibition of milk ejection. Appl. Anim. Behav 

Sci.(22):p 269-282. 

Main, D.C.J., Kent. J.P.. Wemesfelder. F., Ofner, E. Tuyttens, 

F.A.M., (2003) Applications for methods on -farm welfare assessment. 

Animi Welfare (12):p523-528. 

Mariangela Caroprese. Donato Casamassima. Salvatore Pier 

Giacomo Rassu, Fabio Napolitano and Agostino Sevi (2009) 

Monitoring the on-farm welfare of sheep and goats,  Italian J.Anim Sci, 

(8):sup 1,p 343-354.  



36 
 

Mason, L. L. and Mantle, J. P. (1960). the indigenous livestock of 

eastern and western Africa Bordeaux, Farnham Royal Bicks. 

McDonald, Edwards and Greenhalgh (2016). 

Ministry of Agriculture Animal Wealth and Irrigation of Khartoum 

state , (2011). Animal population of Khartoum state. 

Mohammed, A., Badau. Ken. Kene, R.O.(1996).. Lameness in sheep 

and goat in  relation to hoof conditions in Sahel Zone of Nigeria. Bull, 

Anim. 

_Napolitano. F., Caroprese. M., Girolami. A., Merino. R., Muscio. A.. 

Sevi. A.. (2006).. Effects of early maternal  separation of lambs and 

rearing with minimal and maximal human Contact on meat quality. Meat 

Sci, ( 72):p635-640. 

Ng. Yew-Kwang (1995). "Towards welfare biology: Evolutionary 

economics of animal consciousness and suffering". Journal of Biology 

and Philosophy. ( 10):p325_585. 

Pugh. D.G.(2002). Sheep and goat medicine. Philadelphia: 

Saunders.(2000). 1 v. 

RUFFlN. D.C. Mycoplasma infection in small ruminants Veterinary 

clinic: of North  America: food animal practice , v. 17. 

Sevi. A., Albenzio. M., Annicchiarico. Gr., Caroprese, M., Merino. 

R., Taibi, L., ( 2002).Effects of ventilation regimen on the welfare and 

performance of lactating ewe in summer J. Anim. Sci. (80):p 2349_ 2361. 

Sevi. A., Annicchiarico. G., Albenzio, M., Taibi. L., Muscio, A., Dell’ 

Aquila. S., (2001a) Effects of solar radiation and feeding time on 

behaviour. immune response and production of lactating  ewes under high 

ambient temperature .J. Dairy. Sci. (84):p 629-640. 

Sevi. A., Mann, S., Annicchiarico, G., Dell ’Aquila. S., Muscio. A.. 

(1999). Effects  of sucking density on the ewes milk yield. udder health 

and micro—environment, J. Dairy Res.(66):p489-499. 



37 
 

Sevi. A., Taibi. L., Albenzio. M., Annicchiarico. G., Muscio. A.,( 

2001b). Airspace effect  on the yield and quality of ewe milk. J. Dairy 

Sci. (84): p 2632- 2640. 

Sevi. A., Taibi. L., Albenzio, M., Caroprese. M., Marina, R.. Muscio, 

A. (2003) Ventilationeffect on air quality and on the yield and quality of 

ewe milk in winter  J. Dairy Sci.  (86):p 3881-3890. 

Sevi. A., Taibi. L., Albenzio, M., Muscio. A., Dell’ Aquila, S., 

Napolitano. F., (2001c). Behavioural. adrenal. immune, and productive 

responses of lactating ewes to regrouping and relocation. J. Dairy Sci. 

(79):p1457-1465. 

Sevi, A., Taibi, L.. Muscio, A., Albenzio, M., Dantone, D., Dell‘ 

Aquila, S.,( 2001d).Quality of ewe milk as affected by stocking density 

and litter treatment with bentonite. Ital. J.Food Sci.( 13):p77-867. 

Silanikove , N., (2000). Effects of heat stress on the welfare of 

extensively managed domestic ruminants. Livest. Prod. Sci. (67):1-18. _ 

SPSS, (2002). Statistical Package for Social Science. Release 115. 

Steele, M., (1996). Goats, The Tropical Agriculturist CTA, Macmillan, 

New York. NY, USA. 

Villaquiran , M. (2004).. Body condition scores in goats. United States: 

American institute forGoat Research. 2004. Accessed: Apr28. 2016. 

Waiblinger, S., Menke, C., Fölsch, D.W., (2003). influences on the 

avoidance and approach behaviour of dairy cows towards humans on 35 

farms. Appl. Anim Behav, Sci.(84):23-39. 

Webster. J (2008), Animal Welfare: Limping Towards Eden. John Wiley 

and Sons. p. 6. 

Wemesfelder, F. (2000).. The spontaneous qualitative assessment of 

behavioural expression in pigs: first explorations of a novel methodology 

for integrative animal welfare measurement. Applied Anim .Behav.Sci, 

v.67, and p.193-215.  



38 
 

World Organisation for Animal Health (OIE)" (2013). World 

Organisation for Animal Health. Retrieved October 22, 2013. 

5th Sudan population and housing census (2008) Priority result: 

Central Burea of Statistics. 26 April 2009. Archived from the original on 

20 May 2013. Retrieved 28August 2014.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



39 
 

     Appendixes 

Appendixes 1 Nubian goat breed 

 
 

Appendix 2 Desert goat breed (alsarawi) 
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Appendix 3 Mountainous breed ( Al.Tagar or Algabali) 
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 بشم الله الرحمن الرحًم

 استبًان حىل رفاه الماعز في ولاية الخرطىم 

  مددحشب اللهالدين د.شمص والإشراف:الاعداد

 مسئلة عامة:

.32

6. 

6.326.6 

.3 

8 

8.326 

 /مسئلة عن الحًىانات :3

. 

.3 

 /مسئلة عن الماعز: 2

..3 

3.32

2.3

6

.

69
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