1. Introduction

Animal agriculture is one of the most important components of global agriculture and is one of the main users of the natural resource base. Ethiopia has the largest livestock population in Africa with an estimated 41.7 million heads of cattle, 41 million sheep and goats, 7 million equines, 2.3 million camels, 53 million poultry and immense colonies of bees and fish resources. The livestock production systems are determined by climate, the types of crop grown, livestock species reared, and their economic importance to the producer. In the highlands, livestock provide traction power, which is vital contribution to the overall farm labor requirement as well as milk, meat, cash income, manure and serve as capital asset against uncertainty. In the semi-arid lowlands, cattle are the most important species because they supply milk for the subsistence (survival) of pastoral families. In the more arid areas, however, goats and camels are dominant where goats provide milk, meat, and cash income while camels kept by the nomadic pastoral population for milk, transport and to a limited extent for meat. 

1.1. The Role of Livestock Production 

Livestock play a vital role in the livelihood of many people in the world. In Ethiopia, livestock are an integral (essential) part of the farming community in the highlands; while they are the entire/major basis for the livelihood of pastoralists and agro-pastoralists in the lowlands. In general, livestock production in tropical countries of the less-developed world has been and will be one of the most important economic and social activities of human culture. They are valued for one or several (sometimes all) of the following traits: capital, credit, traction, milk, meat, hides, fuel and fertilizer. Thus, for families without land, livestock are primarily a means of increasing the family income.

In general livestock have the following roles: 

i. Sources of food: they provide high quality food (meat, milk and eggs) by converting large quantities of materials that cannot be used directly for human food. 
ii. Sources of power:  livestock provide the power to cultivate at least 320 million hectares of land (FAO, 1994), or one-quarter of the total global cropped area. In Ethiopia, livestock are the major sources of power for cultivation, threshing and transportation. They provide power for about 96 percent of the cultivated land.

iii. Sources of natural fertilizer and fuel: livestock provide organic fertilizer which help to enhance soil fertility and vegetation cover. One tone of manure provides about 230 kg organic matter, 4.6 kg Nitrogen, 4.6 kg potassium and 2.3 kg phosphoric acid. Manure can also be used for fuel either as manure cake or methane gas and hence reduce the pressure on natural vegetation.

iv. Sources of income and living bank: Livestock are important sources of income for at least 200 million smallholder farmers in Asia, Africa and Latin America. Since the rural capital market is limited, livestock are farmers’ largest capital asset (live bank), and cash at hand. They are often sold to generate cash for purchase of food and agricultural inputs and to meet social obligations etc. In Ethiopia, livestock contribute about 30-35 % of agricultural domestic product (GDP).

v. Source of employment: Some of the livestock (dairy, the meat sectors and small scale processing and marketing etc) enterprises are labor intensive. Backyard goat, sheep and poultry are an important sources of work for landless households especially women and children.

vi. Foreign currency: livestock also play a significant role in producing export commodities such as hides and skins, live animals, meat, honey, beeswax to earn foreign exchange to the country. 

They also enable good use of the resources available to farmers-land, labor, capital, and management ability. In mixed farming, livestock reduce the risk through diversification of production and income sources. Moreover, they able to fulfilling social, cultural, religious requirements and obligations of the community. 

  1.3. Constraints for Livestock Production and Productivity

The major problems identified from the review of previous studies in Ethiopia include 

· Shortage and poor quality of feed,

· The scarcity of land for the production of forage

· Inadequate health service 

· Low genetic potential of the indigenous livestock 

· Traditional husbandry practices 

· Absence of marketing infrastructure and lack of improved technologies.

1.3.1. Inadequate Feeding

A major constraint to livestock production is feed scarcity. Poor-quality feed and fluctuating feed supplies are the biggest constraints to increase livestock productivity in Ethiopia. 

However, a scarce feed is the major factor frustrating livestock development mainly due to shrinkage of grazing land, uncontrolled grazing and overgrazing. Natural pastures are overgrazed leading in most areas of the country to their replacement by inferior and often unpalatable species (noxious weeds). The development of improved pasture and fodder crops is still in its infancy indicating that a lot of work should be done in the country.

Feed resources are based on natural pastures, crop residue and aftermath grazing. Areas of improved pastures and fodder crops are insignificant. In the country, natural pastures are traditionally found on areas unsuitable from cropping. Ownership of land is communal, and all livestock are grazed together with no special attempt to provide special treatment for different classes of livestock. Stocking rate is generally high, and closely related with population pressure and with cultivation intensifies.  Grazing pressure is continually increasing with increasing arable cropping. Generally, the estimated quantity of feed available from the various sources is below the livestock feed requirement in the country.

1.3.2. Disease Problem

A wide range of devastating disease exists in Ethiopia, which is a major constraint to livestock production.  For e.g. Gross estimate for annual direct losses could reach mortality rates of 10% in cattle, 16% in sheep and 12 % in goat flock in the Amhara region. Apart from high mortality and morbidity, disease affects

· Fertility 

· Growth rate 

· Loss of livestock products such as milk, meat, egg, etc.

· Decrease in draft power output. 

Losses in live weight, lead to an economic loss greater than suffered from mortality causes. Furthermore, the value of hide and skin exports is downgraded due to skin disease, and scarring from traditional disease treatment. 

1.3.3. Scarcity of Land 

The major constraint in the central high lands is the scarcity of land for the production of forage. Most of the lands are covered with cereals pulses and other crops. With the increasing in population, more and more additional land including grazing land is being converted into agricultural land. With diminishing grazing land and increasing herd size, over stocking and over grazing of pastureland is becoming a common phenomenon. There is also a severe deterioration of communal grazing lands (pastureland). 

1.3.4. Poor Livestock Breeding and Husbandry Practices

The genetic of the country’s livestock have involved largely because of natural selection influenced by environmental factors. Selection has been for survival under high disease challenges and inadequate feed and water supplies rather than for high level of production. The livestock are not selected for specific purpose but rather are multipurpose animals. 

There is no selective breeding. Even though, the indigenous livestock are believed to be well adapted to the environment, their low genetic potential in terms of reproduction and weight gain is considered as a critical problem to improve livestock production. Moreover, such uncontrolled breeding practice may also results in inbreeding, which has a negative effect on productivity and survival of the animals.

The use of AI in the country is limited due to the remoteness of the area and lack of good road, and thus leading to problems of transportation of semen and liquid nitrogen. Rather the use of properly selected local or upgraded sires is advantageous with proper health, feeding and other management practices.

Overall, the husbandry of livestock is traditional in the country. There is no planned and controlled feeding. Animals are allowed to breed any time of the year irrespective of the availability of feed. As a result livestock numbers are not proportionate with available feed and water.

1.3.5. Livestock Marketing Constraints

The primary reason for selling livestock in the country is to generate income to meet unforeseen (unexpected) expenses. Sales of live animals are taken as a last option and animals are generally sold when they are old or unproductive. Thus, livestock are not kept for the primary purpose of producing marketable products. On the other hand inefficient marketing system reduces financial return to the subsector. Prices depend mainly on supply and demand, which is heavily influenced by the season of the year and the occurrence of religious and cultural festivals.

There is no market information and promotion. Conditions are aggravated because of the unofficial (illegal) traders, who export livestock by tracking outside of the country. 

1.3.6. Uncontrolled Over-Grazing System
Overgrazing is a widespread problem in country. The traditional uncontrolled and free grazing system causes severe degradation of the grazing lands, mainly due to excess removal of vegetation cover and compaction of the soil. Most of the grazing lands are grazed and trampled year round without any resting period, resulting in depletion of palatable species and invasion by less palatable (noxious plants). 

1.3.7. Poor Credit Service

Credit institutions and the credit services in the country, especially in rural areas, are at rudimentary (undeveloped) stage. As a result, the major constraint of livestock credit situation is the requirement for collateral. Some of the credit Institute in the country needs group guarantee; because of this poor farmers who do not have titles to land are ineligible for loans.

1.3.8. Lack of Training 

The livestock services are restricted by lack of trained manpower both in number and quality. There are complaints that the field staffs are lacking up-dated information in their field of activities. No regular in-service trainings are given due to unaware of the importance and finance. 

Moreover, it is observed that there is frequent and continuing re organization within the Agricultural Bureau with shifting in area of responsibilities. As a result, staff members are frequently reshuffled and sometimes even assigned outside their field areas. This turnover is creating unsuitability in the entire staffs of the Agricultural office which result in lack of dedication and continuity of the development activities.

1.3.9. Management and Technology Constraints 

Introduction of technology is easy, but fully adopting and sustaining is very difficult. Technologies like vaccine productions, tick control by accaricides, forage propagation, water resource development, feed conservation and artificial insemination can be cited as good technological introduction in Ethiopia. However, there are still problems in the adopting and sustaining them. This is mainly due to lack of investment, shortage of skilled manpower in the country and lack of information and knowledge about the available recommendations on improved technologies.

 Improvement Measures of Livestock Production

1. Improve the quality and quantity of feed

a. By adjusting the stocking rate in the highlands and by selling animals in nomadic areas.

b. Introduction of improved forage species.

c. Fertilize the grass lands with chemical fertilizers like urea to increase the biomass of forages and increase the nitrogen content.

d. Cultivation of improved grass and legume species.

e. Practicing supplementary feeding.

2. Improve livestock through systematic breeding programs

· Through selection and culling.

· Proper mating of the selected progeny.

3. Protecting the animals from the diseases.

4. Use improved management practices.

5. Strong extension services.

Chapter 2. Livestock Production Systems

The principal livestock production system in Africa is extensive grazing by large ruminants. However, livestock production systems in the tropics can be divided into two major types, namely traditional and modern. They are distinguished mainly through the following three general points 

1. General production factors, such as land, labor and capital.

2. Feed sources, namely range, pasture, crop residues, forage, household waste, concentrate feed.

3. Movement of people and their herd  such as Nomadic, transhumance, semi-sedentary, sedentary and

4.  Intensity of management (intensive, semi-intensive and extensive).
A classification of livestock production systems in the tropics

	Type
	System
	Movement
	Production factor
	Feed source
	Management

	Traditional
	Pastoral
	Nomadic/semi-sedentary
	Land
	Range
	Extensive

	
	Agro-pastoral
	Transhumance/sedentary
	Land/labor
	Range/crop by-product
	Extensive

	
	Mixed crop-Livestock (Agricultural)
	Sedentary
	Land/labor
	Crop by-products/pasture
	Extensive

	Modern
	Ranching
	Sedentary
	Land/capital
	Range/forage
	Extensive

	
	Urban/per-urban
	Sedentary
	Land/capital
	Pasture/forage/concentrate feed
	Semi-intensive

	
	Feedlot
	Sedentary
	Capital/labor/land
	Concentrate/forage
	Intensive


1. Traditional Livestock Production Systems 

It can be sub-divided into three as: pastoral, agro-pastoral and mixed crop-livestock.

 Classification is based on the following factors.

a. Degree of dependence on livestock products for income or food of household 

b. Types of agriculture practiced in association with livestock

c. Mobility and duration of movement

· Nomadic-year round movement without fixed base

· Transhumance/semi-sedentary-seasonal movement with fixed base

· Sedentary- no movement with fixed base

i/ Pastoral Production System

This production system is characterized by the following properties. 

· The system is mainly nomadic as in the Fulani people in W. Africa/ seldom semi sedentary as in the partially nomadic people of Turkana in N.  Kenya who move in to the more humid higher altitude areas during the dry season and returning to the semiarid low lands during the wet seasons.

· Some are truly transhumance as in the cause of the Nuer in S. Sudan who grow crop in their village during the wet season and graze their livestock in the dry season on the pastureland flooded during the wet season.

· Extensive management of large herds of livestock grazing on wide communal and public land

· Due to seasonal scarcity of feed and water cattle trek over long distance 

· Pastoralists have only minimal land holdings at the homes base where they keep a “ wet herd” for milk

· Women and children also stay at home bases and take care of the animals

· The “ dry herd” travel long distance sometimes up to 400 km,  hence pastoralists are unable to settle and take the advantages of civilization

· In this system, more than 50% of household income is derived from livestock and livestock products

· Indigenous breeds/ types are reared

ii/   Agro- pastoral production systems 

· The system is between pastoral nomadism and settled agriculture 

· Crop agriculture is practiced together with extensive management of livestock 

· Common in semiarid areas, the system is either transhumance or sedentary

· Between 10 and 50% of the household income comes from livestock

iii/ Mixed Crop- Livestock (Agricultural) production system 

· Here livestock production is secondary to crop production. 

· The system is sedentary extensive in the sense that the number of animals per total area of land is low. 

· Accounts for about half of all cattle reared in the tropics. 

· Characterized by small holdings (1-3 ha of land and 2.4 heads of cattle). 

· Cattle are used primarily of work purposes, meat and milk production are secondary activities. 

· Multiple purpose breeds are needed for work, milk and meat production.

· Some crossbreds may be found.

· In this system, less than 10 % of household income is derived from livestock. 

2. Modern Types of Production Systems

The modern livestock production systems can be divided into the ranching, peri- urban and feedlot production systems. Production systems in these categories are characterized by high inputs. The production systems are market oriented and farmers adopt improved technologies to optimize productivity, specialized in one species and product (commodity), keep the most productive and improved breeds and most of them are capital intensive.

i/ Ranching 

· Ranching is extensive form of modern production systems in which land and capital are the main production factors.

· Common in semi-arid regions which are marginal(unimportant) to crop production 

· Large number of animals (usually>1000 heads) kept in an extensive grazing land of as to  produce  a specific product e.g. beef cattle to produce beef, dairy cattle to produce milk, sheep for wool or mutton production, etc 

· The major technical objectives of ranch management are:

· Maintain and if possible improve the grazing areas. 

· Decrease annual fluctuations in animal number.

· Maximize reproductive performance and minimize mortality. 

· Major strategies to achieve the above objectives:

·  Use optimum stocking rate (1TLU per 260 ha) to avoid over grazing. 

· Seasonal breeding should be adopted, breeding should be programmed so that the breeding female give birth just before the wet season commences when the amount of forage is at maximum.

· Apply culling to reduce the number of animals before the dry season commences.

· Stratification of stocks, productive stocks should graze on more fertile parts of the ranch and non productive stocks graze on less fertile part.

ii/ Urban/ Peri – Urban Production Systems 

· Mostly located within or around major cities of highly populated urban centers where the producers have easy access to consumers. 

· The production system is market oriented where the producers have adequate resources.

· The system is semi intensive, sedentary with minimum land where producers use zero grazing or semi- grazing.

· The main sources of feed are crop-residues; cultivate fodder and agro-industrial by products.

· The types of animal used are usually high grade or improved ones. 

iii/ Feedlot Production System 

· These are large scale specialized farms in which land and capital are the main production factor.

· They utilize high energy conserved forage, Maize silage, industrial by products and maize grains as the sources of animal feed. 

· In most of the cases they are intensive zero grazing; cut and carry forages are used to provide green feed 

· These production systems are characterized by application of high inputs.

· They use highly improved animals, improved technologies, some of them may conduct research.

· They produce at a large scale and control the world market at large.

2.1. Feeds and Feeding of Farm Animals 

A major constraint to livestock production is feed scarcity. Poor-quality feed and fluctuating feed supplies are the biggest constraints to increase livestock productivity. Poor nutrition results in slow growth rate in growing animals and low production and reproduction performance. Nutritional problems also lead to delayed age of onset (beginning) of puberty, long parturition intervals, low conception rates and low overall lifetime reproductive performance. Poorly fed animals take too long to reach optimum slaughter weight and the meat produced by such animals may not satisfy the desired quality attributes (tenderness) to fulfill the demand of the consumers. When the quality of the fodder is low, animals are not able to eat what is required to put on weight. Feed utilization is very inefficient as most of the feed (about 85%) is used for body maintenance.

2.1.1 Feed Nutrients

The aim of animal husbandry production is to transform humanly inedible products such as roughages and agro-industrial by-products to highly desirable and nutritious human food (milk, meat, and egg), wool, manure, hide, skin, power etc. Thus, Animals to produce optimally need to be supplied with the necessary nutri​ents in the appropriate proportions and quantity.

A nutrient is defined as a chemical element or compound that aids in the support of life. Nutrients are also be defined as chemical ingredients included in a given feed. They are necessary for cells to live, grow and function properly. Generally their function can be described as follows

· Providing raw materials for synthesis of body tissue for growth.

· Serve as raw material for production of milk, meat, egg, wool, etc.

· Serve as energy sources for vital body functions as work, movement, production, growth, etc.

· Generating heat for body temperature maintenance.

Animals need many different kinds of nutrients. In addition, they must have the right nutrient in the proper balance. Too much of one nutrient and too low of another may result in unhealthy stock and high feed cost. The lack of one or more nutrient may result in slow production of animals.

Nutrients are divided into five general groups

1. Energy (carbohydrates, fats and oils)

2. Protein

3. Vitamins

4. Minerals

5. Water

These nutrients can be derived from feeds obtained from different sources such as:

· Natural pasture or planted forage

· Crops residues

· By products of crop and animal products processing industries

· Synthesis from non biological materials (e.g Urea)

Water

Water plays a vital role in almost all life processes (digestion, absorption and oxidation). Almost all life processes take place in water solution, which is the universal solvent. It is one of the most vital of all nutrients comprising over 60% of the animal body. The percentage of water in the animal body varies with species, age and condition of the animal. Younger animals have more water proportion in their body than old ones. Normally the proportion of water in the body decreases as the animal matures. Milking animals require relatively more water than dry ones.

Function of water

· Water acts as medium and universal solvent in all life processes i.e., all life processes take place in water solution.

· Being a neutral by itself it regulates the PH of the body
· It is a vehicle for everything in animal body, transporting all nutrients to the cells and wastes away from the cells

· Controls the temperature of the animal’s body (body temperature regulation)

· It is also an important component of some products e.g. milk, meat and egg

Water sources for animals

1. Drinking water: drinking water obtained from any sources like river, tape water, etc.

2. Feed moisture: water contained in feeds up to 90 % in succulent feeds (as fresh grass) and 10-15% in dry feeds (hay, straw, grain stem, etc)

3. Metabolic water: water produced as a by- product of feed metabolism. E.g. carbohydrate break down to release energy (C6H12O6 + O2             CO2 +H2O + energy) 

1.4.2. Feedstuffs or Feed Resources

Traditionally livestock feeding was based on grazing of natural pastures and fallow lands. However, due to rapidly increasing human population and expansion of cropping areas, the importance of natural pasture as source of animal feed is decreasing from time to time and fallow (uncultivated) lands have virtually disappeared from most of the densely populated and intensively cultivated areas of the country.

· Animal feed resources can be classified into two general groups based on their fiber content namely Concentrates and Roughages 

1. Roughages
The predominant roughage sources are natural pastures, crop residues and aftermath grazing. Because of expansion of cultivation and shrinkage of traditional grazing areas, crop residues are assuming greater importance as sources of roughage feeds than natural pastures in most places. 

Animal feed that contain more than 18 % of crude fiber in the dry form are called Roughages. Fiber (cellulose, lignin) is the hard to digest part of the feed. Roughages can be given to the animals in the form of hay, silage, pasture and fodders. There are two types of roughages, legume roughages and non legume roughages. Legume roughages are higher in protein content than non legume roughages. Plants that can take nitrogen from the air are called legumes. These plants have nodules (swellings) on their roots that contain nitrogen fixing bacteria. Non legumes cannot use nitrogen from the air. The common Non legume roughages are corn, grass, straw etc.
A. Natural pastures 

Natural pastures are naturally occurring grasses, legumes, herbs, shrubs and tree foliage that are used as animal feed. The availability and quality of natural pastures vary with altitude, rainfall, soil type and cropping intensity. The level and distribution of available soil nutrients and water are the main limiting factors. The quantity and quality of feed obtained from natural pastures declines as the dry season progresses. The protein content and digestibility of most grass species decline rapidly with advancing physiological maturity of the plants and reaches very low levels during the dry season.
Natural pastures are the main sources of livestock feed. However, they cannot fulfill the nutritional requirements of animals, particularly during the dry season, due to poor management and their inherent low productivity and quality. While the population of livestock is increasing, the areas of grazing land are decreasing from year to year because of increasing cultivation. Moreover, large areas of grazing land in the pastoral areas are becoming unsuitable for grazing due to bush encroachment. Fodder conservation for use during the dry season is not common in most parts of the country.

Improving Natural Pasture 

The yield and quality of natural pasture can be improve by 

· Changing  the species composition – introducing legume species

· Improving management like apply controlled grazing

· Supplement with concentrate usually for dry pastures, etc.

B. Conserved forages 

During the dry season, the quality of pasture is low and forages are scarce. The only way to solve this problem is to conserve forages.  The objective of forage conservation is to maintain the feed value of the forage in order to use during feed scarce seasons. Forages can be conserved as hay or silage.

i. Hay 

Hay is dried forage. To produce high quality hay, it is essential to harvest the forage at the right time. When forage is harvest too early, its moisture content is too high resulting in hay with reduced dry matter content. If the forage harvest is delayed, the plants develop high lignin content, which is not digestible by the animals. Hay can be sun dried to 10-15 % moisture content. 

There are many method of making hay. The simplest and cheapest method is drying the forage on the ground. The grass is cut early in the morning and spread on the ground in the field. The masses of the forage are turned over many times to avoid picking of moisture from the soil. Hay should be protected from rain and the sun, because exposure of hay to these factors reduces its feed value (rain cause decay and mould, sun reduces some vitamin contents).  Livestock may refuse hay of low quality unless they are starved. 

The nutritive value of the hay could be variable depending upon

· Species of forage crop: - legume hays are superior to grass hays in their nutritive value. 

· Stage of maturity at the time of cutting: - forage quality is highest when the forage crops (grasses and legumes) are in the vegetative stage. 
· Drying and storage condition:- poorly dried and stored hay have less nutrient content and poor digestibility. 

ii. Silage 

Silage is produced by fermenting the sugar in green plant under anaerobic condition. Anaerobic condition is a type of respiration in the absence of oxygen in which sugar is converted into carbon dioxide and organic acids by the anaerobic bacteria.  Anaerobic bacteria can respire or generate their energy from sugar without oxygen.  During silage making the anaerobic bacteria will convert the simple sugar in the forage into many volatile fatty acids and carbon dioxide. The common volatile acids produced in the silo are acetic acid, propionic acid, and butyric acid. The desired product is reached when enough acids are produced (low pH or high acid which prevents bacteria decomposition) and fermentation stops. Silage can be stored for at least a year.

Silage can be made in silos of various types; the easiest method is to use pit and trench silos which can be built using simple materials. The wall of silo used for silage making must be completely airtight to prevent the forage from putrefying (decay of organic matter by aerobic bacteria). 

C. Crop residues 

Crop residues are becoming increasingly important as sources of roughage in feeding livestock. Animals make better use of crop residues in crop-livestock production systems. Major Field crops produce large quantities of crop residues (Straws, stovers and haulms) in addition to grain. These include cereal straws (teff, wheat, barley, maize, sorghum etc.), grain legume haulms (haricot beans, filed peas, chickpeas, lentils, groundnut etc.). Nutritive value of crop residues are variable depending upon the species and variety of the crops, time of harvest, handling and storage conditions and other factors.

· The feeding value of Crop residues can be improved by:

· Adding energy supplement, protein and minerals, which will give an adequate supply of nutrient

· Supplementation with forage legumes is sustainable way of improving low quality feeds in poor countries

· Grinding or chopping the straw or heating it with steam to increase voluntary intake
· Treatment with chemicals like urea will increase digestibility and nitrogen content, but they are expensive

D. Cultivated Forages and Pastures

Cultivated forages and pasture crops are mainly important as cut-and-carry sources of feed and as a supplement to crop residues and natural pastures. The type of cultivated forage crop produced is variable from place to place depending upon the prevailing climate and soil factors. The most common cultivated forage crops includes like elephant grass, Rhodes grass, Guinea grass and oats in the highland. Among the herbaceous legumes, the most common ones include desmodiums, vetch, Lucerne, lablab and cowpeas. The most common fodder tree legumes include leucaenas, sesbania, pigeon pea and others. The leguminous forages are important as sources of nitrogen, fermentable organic matter and minerals in crop residues and poor quality natural pasture based diets.

2. Concentrates

Animal feed that contains less than 18% crude fiber are called concentrates. There are two types of concentrates, namely Protein and Energy concentrate feeds
I. Protein concentrates (supplements): are animal feeds that contain 20% or more crude protein. They can be either animal or plant origin. 

· Protein supplements that come from animals are called animal origin protein supplement. Some of the common animal proteins are meat meal, fish meal, meat & bone meal, milk, blood meal. Most animal proteins contain more than 47% crude protein with essential amino acids. 

· Some common plant proteins are: soybean meal, cotton seed meal, linseed meal, noug meal, peanut oil meal, brewers dried grain, etc. most plant proteins contain less than 47% crude protein.

 II. Energy concentrates: are concentrate feeds with less than 20% crude protein. Most grains and grain by-products such as wheat, corn, oats, barley, different grain bran, etc. are energy feeds. Corn is the most widely used energy feed. 

Agro-Industrial by-products 

Agro-Industrial By-products are the by-products of the primary processing of crops, including bran and related by-products of flour mills, oilseed cakes from small and large-scale oil processing plants, brewery by-products and by-products of sugar factory such as molasses. They make up part of concentrate rations. Oilseed cakes serve as protein supplements in concentrate mixtures. They usually supplement other roughage feeds like straw and hay. They are rich either in energy or protein as compared to roughages.
 Feeding Strategies
Strategies for ensuring appropriate nutrition of LS include;

1. Matching LS prdn system to available feed resources
· strategies for increased feed availability is through increasing off take of animals through sale (destocking). 
· increase the amount of feed available to the remaining animals. 
· Feed efficiency can also be increased if older, mature animals are sold leaving younger, growing animals that utilize feed nutrients more efficiently 
2. More efficient use of agricultural & industrial by-products as  
    sources of feed
· Various means of improving the efficiency of utilization of available feed resources
i. Supplementation
· LS diets are generally based on fibrous feeds that have low digestibility & are deficient in protein, minerals  & vitamins. 
· These characteristics keep intake & productivity low. 
· Provision of appropriate supplementary feedstuff during critical periods of the year is important to enhance productivity or at least avoid body-weight loss. 
· This is especially true for livestock consuming poor-quality pasture and crop residue-based diets.
· A supplement is a semi-concentrated source of one or more nutrients used to improve the nutritional value of a basal feed
· e.g. protein supplement, mineral supplement. 
· Supplementation may be at various levels for different reasons. 
· It may be for survival, 
· maintenance or 
· for production & reproduction.
· It  can be done by providing a complete feed or by giving specific nutrients.
· It  can enable animals 
· to consume more forage, 
· to digest the same quantity of forage more efficiently or 
· to overcome a nutrient deficiency that critically limits performance 
· Grazing stock may sometimes be supplemented with hay or straw for prevention of nutritional disorders (when the pasture is very lush with high moisture or protein content or where there is a danger of bloat in legume-rich swards).
ii. Fodder conservation
· The supply of feed fluctuates in most parts of the tropics 
· Any surplus forage should be conserved for use during the dry season (supply is scarce and feed quality is poor.) 
· Hay & silage-making are two main forage preservation methods. 
iii. Proper exploitation of natural browse
· The widespread traditional use of browse as an available source of quality feed during the dry season is vital to maintaining seasonal and yearly stability of livestock production in drier areas. 
· Foliage from trees & shrubs in pastoral areas provides more edible biomass than pasture
· Moreover, browse remains green & high in protein content when pastures become dry.
·  Proper & strategic use of these feed resources as supplements during dry periods can help minimize seasonal fluctuation in productivity. 
3. Encouraging increased intake

  2.3. Common diseases and parasites of farm animals

  Animal diseases are an everyday occurrence to all of the resources-poor countries, as animals of these people are particularly vulnerable to diseases due to

· Presence of a wide range of disease-causing organisms

· Lack of knowledge about their management and control
· Lack of resources access for animal health and production inputs and services, etc.

Impacts of Animal Diseases on Resources, Poor Households and Communities

· Loss of livestock productivity:-These include the effects of death, illness leading to condemnation, low weight gain, low milk yield, inefficient feed conversion, low reproductive capacity and low work capacity for ploughing or transport.

· Treatment costs:-farmers incur direct financial and time costs responding to animal disease by seeking or providing treatment.

· Loss of crop farm productivity: - through their effects on performance, diseases of livestock have additional indirect impacts on other agricultural enterprise, in particular crops. This is through lowered traction capacity for ploughing.

· Reduction or elimination of market opportunities: - outbreaks of infectious diseases in a community or a region may result in local market disruptions/disturbance as movement restrictions are imposed, with farmers unable to market livestock.

· Disturbance of Human Health (like zoonotic disease)

· Impairment of Human Welfare:- Animal disease can significantly reduce farm income, contributing to food insecurity and poor nutrition.

Diseases and parasites are major constraints to livestock production. Disease control technologies are often inadequately or incorrectly applied because of poor understanding of the epidemiology of these diseases under different conditions and the relative merits of different control options in terms of efficiency and impact. Thus, improved disease management and disease control strategies for livestock are needed to reduce the risks. 

In general, disease is the product of three factors. These are Host, Agent and environment. The interaction of these three factors results in disease or health in the population.

· Host: Agent inhabitants (animals          Living things)

· Agent: disease causatives like bacteria, Virus, protozoa, Fungus, Ricketsia, Parasites etc.

· Environment: Place where the hosts and Agents live.


                        Host
                        Agent


    Env’t
Disease/Health

2.3.1 Common diseases of farm animals
· Diseases Caused by Bacteria
Anthrax, Blackleg, Pasteurolosis, CCPP, Streptothricosis, Brucellosis, Mastitis, Salmonellosis

· Anthrax

· It is soil born because, it is found in the soil.
· An acute, febrile disease of almost all warm-blooded animals, including man.
· It is caused by Bacillus anthracis, which is Gram positive, spore forming and aerobic bacteria.

· It occurs worldwide. But mostly seen in warmed season’s heavy rainfall, flooding and drought.

· Commonly its root of infection is by ingestion, inhalation and contact with skin.

· Clinical findings: - 
· Sudden death

· After death, discharges of thick, dark blood from natural orifices

· Fever (42oc in cattle)- because of bacterium

· Increased heart rate & respiration rate because of shock

· Oedematous swellings in ventral aspects of the body.

· Abortion, bloody diarrhoea (dysentery).

· Absence of regormortis (harding of muscle after death).

· Spleen of the animal becomes enlarged.

· Colic (stomach pain) in horses because of damage of blood vessels.

· Control: - 

· Remove the sources of infection 

· Not open the carcass, complete burning or bury more than three meters deep.

· Contaminated bedding, premises (buildings and/or locations), food, etc, should be destroyed or disinfected.

· Vaccination of animal’s every year, vaccination should be done 2-4 weeks prior to the season when outbreaks may be expected.

· Never eat meat from animals that died suddenly

· Report suspected anthrax cases to the veterinary authorities as soon as possible.

Remark: Anthrax is zoontic (transmitted from animals to man and vies versa).

· Mastitis

· It is caused by bacteria
· It is defined as an inflammation of the mammary gland 

· The affected gland gradually loses its production capacity, because of the secretary tissue replaced by fibrous tissue.

· The predisposing factors for mastitis are: -

1. Poor milking hygiene.

2. Milking machine faults

3. Teat injuries.

4. Faulty milking management

5. Environmental populations ecto-parasites such as ticks, lice etc

· Clinical findings.

· Milk contains pus, blood or turns watery.

· Udder and teat swollen knack case, but size decreases and becomes firm in chronic cases.

· Animal reject suckling or milking and kicks.

· The affected quarter of udder gets dead and gives no milk 

· Death of the animal may result.

· Control: -
· Avoid the predisposing factors 

· Detect subclinical cases of mastitis by different tests 

· Treat clinical infections as they occur.

· Treat sub clinical infectious at drying off.

· Cull any cows with persistent mastitis.

· The infected cows should be milked at last.

· Diseases Caused by Virus

FMD, Shoat pox, Newcastle disease, Lumpy skin disease

· Foot and Mouth Disease (FMD)

An acute highly infections, viral disease of cloven (divided in to two)-hooved animals and occasionally man. E.g. goat and sheep

Etiology:- FMD virus with 7-immunologically distinct sero-types are resistant to the external environment.

Transmission: - ingestion, inhalation, contact with infected animals and contaminated materials

· Clinical findings: -

· Salivation

· Fever and there will be vesicle is (1-2 cm) in diameters formation in inter-digital spaces, mouth (tongues, gums, lips, dental pad) & teats

· Small vesicles become enlarged and then rapture, so there will be straw color fluid and ulcer formation on vesicle formed sites.

· Lameness, but when there is secondary bacterial complication, there will be deformities such as shading of the hooves.

· Smacking of the lips

· Abortion

· Death in calves

· Control and prevention: -

· Vaccination of cattle every six months

· Restriction of animal movement from country with disease-to-disease free places.

· Prohibit (forbid) introduction of animal products in to FMD free countries from countries that have the disease.

· When there is an outbreak, separate the infected and held in quarantine until they have recovered and the entire healthy herd may be vaccinated.

· Sheep and Goat Pox.

A viral infection of sheep and goats characterized by lesion on the skin and internal organs
The virus is related to the virus of lumpy skin diseases.

· Route of transmission: - 

· Contact with infected animals and contaminated materials 

· Inhalation and also by insect biting

· The disease in goats is generally less severe.

· Clinical signs: - 

· Wide spread skin lesions develop on the muzzle, ears and areas free from wool or long hair.

· Pox lesions under the tail

· Fever and discharge in eyes

· The lungs contain multiple spherical nodules commonest near pleural surface.

· Lesion also occurs in the trachea and alimentary tract.

· Excess salivation

· Control: - 

· In endemic area like Ethiopia, routine vaccination is recommended. 

· In free countries: - avoid the sick or stop importation of animals from places with disease.

· Control of biting flies.

· In event of outbreaks affected animals should be segregated or preferably destroyed and the reminder vaccinated

· Newcastle Disease (NCD)

It is an acute (sensitive) rapidly spreading viral disease of domestic poultry and other birds in which the respiratory signs are often accompanied or followed by nervous manifestation and some strains causes diarrhea and swelling of the head. Furthermore, it is extremely contagious and devastating to poultry flocks, causing up to 90-100% mortality.

· Route transmission: - inhalation and ingestion of food contaminated with the virus.

                                    Trans-ovarian transmission usually causes embryonic mortality.

· Clinical findings: - 

· According to the strain of the virus the sign may be respiratory, nervous or digestive disorders.

· Respiratory signs- Gasping and coughing, sneezing, difficulty in breathing

· Nervous signs include- dropping wings, dazing legs twisting head and neck, walking back ward depression, in-appetence and complete paralyses

· Digestive disorder like watery and greenish diarrhea.

· The sick birds can show signs like swelling of tissue around the eyes and in the neck, eggs become abnormal in color, shape and with watery albumen.

· Control: - 

· Vaccination/ healthy chicks are vaccinated as early as the fourth or even the first day of life.

· Good sanitation

· Isolation of infected birds

· Early diagnosis and treatment

· Avoid stress

Diseased Caused by Protozoa

Trypanosomiasis, Coccidiosis

· Trypanosomiasis.

The protozoa disease of animals and human being caused by some species of the genus trypanosome.
Trypanosomes are divided in to tsetse transmitted and Non- tsetse transmitted.

· Clinical findings: - intermittent fever, increase respiratory and heart rate, anaemia, weight loss, spleen become swollen.

· Control: - Eradication of the tsetse fly, partial control of tsetse fly can be a accomplished by frequent spraying and dipping of animals, spraying of insecticides on fly breeding areas, bush clearance, use of traps and sterile insect (male) technique

COCCIDIOSIS
Acute protozoal disease of cattle, sheep, goats, swine, poultry and rabbits, characterized by diarrhea, fever, in appetence, weight loss emaciation, and death.

· Route of infection- by ingestion of infective oocysts. Adult animals (resistant mostly) are source of infection for young animals (very sensitive to the disease)

· Clinical findings: -

Bloody diarrhea, dehydration, fever, in appetence, weight loss, emaciation, death (high in birds), and decrease egg production.

· Control and prevention

· Giving prophylaxis anticoccidials.

· Good feeding practices and good management

· Give colostrums for new borne

· Avoid stresses

· Isolate the sick and treat individually

· Poultry vaccination or (administered in the drinking water).

2.3.2 Common Parasites of Farm Animals 

Scavenging birds also suffer from ecto-and endo-parasites. Internal parasitism (cestodes and nematodes) is very common in scavenging chickens causing a direct effect on growth, egg production, and overall health. 

· Disease Caused by Internal Parasites.

GIT parasites, liver fluke, lung worms, ascariasis
· Lung worms: - Are worms that cause infection of the lower respiratory tract by any of several parasitic nematodes resulting in bronchitis or pneumonia. Lungworms are found in many countries of the world, particularly in those with a temperate climate, basically young’s are more susceptible. 
Grazing animals ingest infective larvae that undergo two further molts while migrating to the lungs from the intestines via the lymphatic system and the pulmonary arterial blood supply. Larvae emerge in to the alveoli and migrate to the bronchioles and bronchi where they mature.

· Clinical findings:-

· Coughing

· Increased respiratory rate

· Reduces weight gains & milk yields

· Standing with their heads stretched forward, mouths open and drooping saliva.

· Nasal discharge (mucous) in sheep.          
                
·  Control: -

· Pasture management

· Avoid grazing of calves with other animals & deworm with anthelmintics.

· Vaccination for cattle sheep & goats after the infective larvae is attenuated                    

· Liver fluke (Fasciolosis)

Very important disease in ruminants responsible for high mortality and morbidity, characterized by weight loss and anemia.
· Etiology (cause of disease)
- Fasciola hepatica- in temperate climate,                      

- Fasciola gigantic- in warmer climate,                     

The preference site for adult fasciole is in the bile duct, but the young fluke are found in the liver.

   Life cycle of Fasiola: - Life cycle is indirect

  Clinical findings: -

· Acute fasciolosis in sheep causes anaemia, painful, abdomen, and sudden death.

· Sub acute fasciollosis causes anemia, and submandibular edema, reduced milk yield, emerged liver with fibrin deposits on the capsule.

· In chronic cases cirrhosis, loss of condition, bottle jaw, anaemia.

Control: -

· Reduction the population of intermediate hosts (snails).

· Strategic treatment

· Drainage of the area of the snail distribution is wide spread.

·  Use of molluscacides (ex. copper sulphate, Endode)

· Gastro Intestinal parasites.

Are parasites of ruminants, equine and swine, which all are nematodes. They undergo a direct life cycle & infection in all cases is by ingestion of L3. The preference site is abomasums, and small intestine.

Clinical findings: - The clinical signs can differ with the species of parasites, but the most common signs are as follows.

· Loss of appetite and weight loss

· Diarrhoea

· No fever

· Anaemia & bottle jaw 

· Edema      
Treatment: - Antihelimenthic drugs like

·  Albendazole, Fenbendazole; Fenbensse

Control: - Isolation of the sick and treat individually

               - Avoid pasture contamination.

External Parasite (Ticks. Lice, and Flies)

Ecto parasites of class insect generally comprise lice, fleas and flies.
Lice: - are apparently primitive, the immature looks like adults, & metamorphosis is incomplete and host specific. Lice divided in to biting (Mallophaga) and Sucking   (Anoplura) Lice

Anoplura- the mouthpart is adapted for sucking of tissue fluids and the blood. 

Mallophaga: - Has biting or chewing mouthpart. This attacks birds and other animals, it is called Bird lice. 

Flies: -
· Are direct ecto-parasites of animals & human beings.

· They have a pair of wings.

· The metamorphosis is complete.

Examples of flies are: - Mosquitoes, Biting manges, Black flies, sand flies, houseflies, testes flies, and sheep nasal boot etc.   
The effects of lice and flies are: -

1. Transmitting disease

2. Irritation and/or inflammatory reaction

3. Production loss- (egg, wool, milk, yield decrease).

4. Lameness

Control: -

· Use/spray or dipping with insecticides

· Disturbing the favorable environment of the insects.

· Biological control (introduction of predators to the insect environmental

Ticks: - The effects of tick are: -
· Anaemia

· Worm syndrome

· Abscess formation
· Tick paralysis
· Diseased transmission (Babesiosis, Thererisois, anaplasmosis, Streptotrichosis cowdriosis (heart water) Dermatophilosis, viral infection)
· Poor weight gain and reduced milk production
Control of Ticks: - The main method of control is local application of insecticides (acaricides) by dipping or spraying.

· Burning of grazing areas

· Rotation of pasture

· Manual removal

· Rear animals with natural resistance to ticks.

· Chemical control methods

Bloat: is a disease of all ruminants. Bloat also called tympani, which is characterized by the distension of the rumen and reticulum with gases of fermentation. The animal is unable to get rid of the gas by normal physiological means. Bloat easily kills ruminants.

Causes of bloat 

Bloat can occur when the animal grazes on lush young pasture, particularly if the pasture is wet. Some plants, e.g. clover, lucerne and alfalfa are especially dangerous in causing bloat but any fast growing plants can cause it. Sometimes ruminants kept by the household and fed only feed such as dry bread can develop bloat. 

Bloat is caused by not only accumulation of gas in the ruminant stomach but also by the production of a froth or foam. The foam makes the gases to be mixed with the content of the paunch and belching out these gases is impossible.

Symptoms of Bloat:

· a swelling high in the left flank

· the animal stops grazing

· the animal shows signs of discomfort, and may lie down

· lying down and kicking at the belly

· increased rate of breathing

· breathing is through the mouth which is held open; the tongue protrudes, and there is copious saliva production

· If no relief is given, the animal may die within 10 minutes.

Preventing bloat 

· Avoid moving animals to wet pasture, especially first thing in the morning. 

· Do not allow very hungry animals to graze a pasture. 

· Offer dry, cut grass first before turning out to graze. 

·  Keep a watch on animals at pasture.

Treatment 

Give a drench (drink) to the animal. The drench used can be one of the following: 

· Two large spoons of washing up liquid, e.g. Fairy, Lux.

· A solution of sodium bicarbonate (cooking or baking soda) and water.

· A small amount of kerosene (paraffin) in warm milk.

· A small bottle of peanut, soya or linseed oil.

· Use a commercially available medicine.

Nutritional deficiency diseases
· Mineral deficiency diseases

· Vitamin Deficiency Disease

