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Executive Summary  

 

Name of the Program: Animal Nutrition   

 

Name of the Degree to be awarded in English: Doctor of Philosophy (Ph.D.) in Animal 

Nutrition and in Amharic: የፍልስፍና ዶክትሬት ድግሪ  በ “እንስሳት ስነምግብ” 

Degree to be awarded by: Bahir Dar University, subject to the Approval of the Senate 

 

Standard Period of Study:  4 Academic Years (8 Semesters) 

 

Commencement of the Program:         September 2010 E.C. / 2017/18 
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1. Background of the program 
 

The Central Statistical Agency (CSA) of Ethiopia (2014/15) estimated livestock population 

of the country to be 57, 29, 29, 57 and 9 million cattle, sheep, goats, poultry and equines, 

respectively. These livestock species have a number of advantages for smallholder farmers 

ranging from food to ecological maintenance. Unlike previous estimates, a study by Inter-

Governmental Authority for Development (IGAD) (2010) indicated that the livestock 

sector contributes about 47% to the agricultural Gross Domestic Product (GDP), including 

monetary values and the non-marketed services (traction and manure) that livestock 

provide.  

 

Livestock revolution is expected to keep pace with the growing demand for animal source 

foods in populous countries like Ethiopia. Livestock agriculture, thus, remains crucial for 

food security, human nutrition and economic growth of the county. Compared with the 

potential, the country benefited little from the enormous livestock resources owing to 

multiple constraints. The leading constraint is related to lack of sufficient and quality feed 

and poor nutrition, especially during the dry seasons. Consequently, the productivity of 

livestock in Ethiopia is quite low –even lower than the values recorded for neighboring 

countries. This in turn greatly affects the effort to meet demands for exportable live animals 

and carcass which are highly demanded, e.g. in Middle East countries. Moreover, this has 

led to low animal source food (ASF) consumption in the country (Shapiro et al., 2015). 

ASF are required for combating malnutrition and a range of nutritional deficiencies 

(Randolph et al. 2007) which are common in Ethiopia where cereal-based diets are staple. 

For instance, in Amhara region, which is regarded as an agricultural surplus area, stunting 

rate is the highest (52%) in the country. This is mainly related to lack of diet diversity that 

nearly two-third of the energy comes from cereals while only 5% from ASFs, which is 

much less than the recommendation (25%). Contrasting to the cattle population, per capita 

milk consumption in Ethiopia is less than 20 kg/year, compared with about 27 kg in Africa; 

70 kg in Asia and 275 kg in Europe (100 kg/year world average). Though Ethiopia is one 

of the top ten leading meat producing African countries, it is among the least in terms of 
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per capita total meat production (<10 kg/year) (FAO, 2014a). This is far below the figure 

for developing countries (47 g/day) and Africa (31 g/day) (Blummel et al., 2014). 

 

Ethiopia is a country where urbanization rate is among the highest in Africa (FAO, 2013). 

Urbanization, increase in income and consequently change in lifestyle are among the 

driving forces for increase in the demand for livestock products. In 2030, per capita meat 

consumption is expected to increase to 20 kg/person/year (FDRE, 2011), which is still less 

than the recommended consumption (90 g/day -20/day animal protein) (Blummel et al., 

2014). Total meat consumption in 2030 (compared to 2000 data) is projected to increase by 

about 119% (FAO, 2011). Consequently, the quest for ASF in Ethiopia is high with 

ultimate phenomenon of livestock revolution. This is one of the major global drivers of 

research on livestock (CGIAR, 2015a). The rapidly growing demand for ASF and other 

livestock products, which is projected to continue its growth over the next three decades in 

most developing regions, has extraordinary potential as a development tool in processes of 

equitable economic growth and poverty reduction, and will bring nutritional benefits, 

particularly to children (CGIAR, 2015a).  

 

Among the different options to meet the growing demand for ASFs (CGIAR, 2015b), 

doubling livestock production and productivity is taken as an option in Ethiopia. This calls 

for a shift from extensive livestock production, which predominates in Ethiopia, to market-

oriented one. For such growth to be sustainable, optimum production and to that end 

matching livestock production with locally available feed resources should be taken as the 

philosophies of choice (Preston and Leng, 1987). The concept of Sustainable Animal Diets 

(StAnD), which is based on the Three-P dimensions of sustainability (Planet, People and 

Profit), recommended use of locally available feed resources (FAO, 2014b). The challenge 

in countries like Ethiopia is how to significantly increase production and productivity with 

smallholder agriculture (smallholder intensification) (CGIAR, 2015b) –with locally 

available unproductive natural pasture and poor quality crop residues which are the major 

source of feed for livestock (Mengistu, 2006; Tolera, 2007; Tegegne and Assefa, 2010). 

The country has also huge rangeland resource (>60% of the total area of the country). The 
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country is also advocating market-oriented livestock farming system to benefit from the 

multiple advantages of the sector.  

 

Despite efforts on improved forage production for the last four decades in Ethiopia (Assefa 

et al. 2010), the adoption rate of improved fodder production technologies in Ethiopia has 

remained extremely low (Mekoya et al., 2008) and its contribution as source of feed is less 

than one percent at national level. Hence, efficient utilization of both locally available and 

introduced improved forage species (tropic adaptive forages) using highly qualified human 

resource are mandatory for sustainable feeds production and utilization to enhance the 

productivity of farm animals.   

 

Considering the aforementioned context, the Department of Animal Production and 

Technology, College of Agriculture and Environmental Sciences, Bahir Dar University, 

had launched three Graduate programs to enhance the contribution of farm animals’ in food 

security and the national economy. The department of Animal Production and Technology 

currently runs different under and postgraduate programs. The undergraduate programs in 

the department are Animal Production and Technology and Veterinary Science. The 

masters programs are Animal Production; Animal Genetics and Breeding; Apiculture; 

Feeds and Animal Nutrition; Veterinary Epidemiology and a PhD program in Animal 

Genetics and Breeding. In general, keeping the national demand and international 

standards, direction of the Ministry of Education of Ethiopia, needs assessment results, and 

vision and mission of Bahir Dar University, the Department has prepared this draft 

curriculum to launch PhD in Animal Nutrition. The Department has both undergraduate 

and graduate programs. There are established farms which can be used for different animal 

nutrition related experimentation. There are also qualified academic staffs in the 

department and the University. 

 

2. Rationale of the program  

 

Animal nutrition is pivotal to livestock production. The success of the envisaged livestock 

revolution to happen in the developing world is closely tied to feeds and feeding. It affects 
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the entire livestock sector, including animal productivity, health and welfare, product 

quality and safety; associated services; land use and land-use change, and Green House Gas 

(GHG) emission (FAO, 2014b). If livestock is to play its role in reducing poverty, food- 

and nutrition-security and contributing to economic growth, enough good-quality feed must 

be available, especially during the dry season. To develop feeding packages for year-round 

feeding, the dynamics of seasonal feed availability and use under different agro-ecologies 

and farming systems has to be studied. Then, testing, developing and recommending 

appropriate, simple and cheap methods of supplementary feeding to improve the utilisation 

of low quality roughages is necessary. Because, crop residues, whose contribution as feed 

source is increasing, are poor in quality, different treatment technologies have been 

developed. However, they are not adopted by smallholder farmers, with few exceptions in 

India and China (Owen et al., 2012). Thus, developing innovative feed quality 

improvement technologies is required. These require well-trained professionals in the area 

of feeds and animal nutrition. The second Growth and Transformation Plan (GTP II) of 

Ethiopia intends to transform the livestock sector which demands more professionals. The 

Ethiopian Livestock Master Plan (Shaprio et al., 2015) has emphasized the livestock sector 

transformation with great emphasis on feeds development with different strategies. More 

livestock development road maps are also being prepared for intervention (meat and dairy) 

to produce quality livestock products and be competitive in the regional and global market; 

which also demands professionals in animal nutrition.  

 

Results of the needs assessment carried out in different governmental 

organizations/institutions, NGOs and private sectors have shown that there is a high 

demand for animal nutrition specialists to boost the advantages which comes from the 

livestock sector. 

List of organizations included in the need assessment study 

 University of Gondar 

 Debre Markos University 

 Woldia University 

 Wollo University 

 Debre Tabor University 
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 Debrezeit Research center 

 Sirinka agricultural research center 

 Andassa livestock Research center 

 Key personnel discussion from ILRI, EIAR, private sectors  

 

Types of respondents 

 Academic staffs 

 Researchers 

 Consultants 

 Development practitioners 

Results obtained both in quantitative and qualitative 

 Almost all respondents reported that there is lack of experts trained PhD in animal 

nutrition 

 Most of the respondents have expressed their positive view of opening the program 

which will fill the specified human resource shortage.  

 More than 95% of the respondents replied that trained professionals in this 

particular curriculum will have significant contribution to the country’s economic 

development. 

 Instructors at HEIs that have been assigned to teach animal nutrition courses are 

generalists (animal sciences and animal production).  

 Due to this, the Departments in respective institutes have shown great interest to 

upgrade their staffs to Ph.D. in Animal Nutrition for research and/or teaching.   

 Besides, highly qualified animal nutritionists at PhD level are also needed for policy 

advisory.  

 All stakeholders appreciated the opening of PhD in Animal Nutrition at BDU 

 Most of the institutes have shown interest to employ graduates  or sponsor 

candidates joining the program of the program 

 Detailed survey results are attached as an appendix. 

 

The Ethiopian government has given due attention for the livestock sector by establishing 

Ministry of Livestock and Fisheries and regional livestock bureaus with a decentralized 
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organizational structure. The main stakeholders of the program, such as Universities, 

National and Regional Research Institutes, Ministry of Livestock and Fisheries, Livestock 

Development (and Promotion) Bureaus, and other governmental organizations showed 

interest for competent animal nutrition specialist professionals at a graduate level. 

Instructors at higher education institutions that have been assigned to teach animal nutrition 

courses are generalists (animal sciences; animal production).  Due to this, the Departments 

have shown great interest to upgrade their staffs to Ph.D. in Animal Nutrition. Besides, 

highly qualified animal nutritionists at PhD level are also needed for policy advisory.  

 

Currently, Haramaya, Hawassa and Jimma Universities are offering Animal Nutrition at 

Ph.D. level. However, currently there are only three universities (Haramaya, Hawassa and 

Jimma) which are offering PhD program in Animal Nutrition which are not sufficient to the 

national demand of training in this field of study. Moreover, there is no university in 

Amhara Regional state opened PhD program.  

 

This designed Ph.D. program in Animal Nutrition will be under the Department of Animal 

Production and Technology. It is intended to be highly purposive, research supported, 

stakeholders demanded, practice oriented and relevant to the developmental needs of the 

country. This particular program will also play its great role in achieving the vision of 

Bahir Dar University –becoming one of the top ten research universities in Africa by 2025. 

The program will also play great roles in service training, higher education staff 

development program and other community services and consultancy.  

 

Bahir Dar University, like other Ethiopian Universities is playing crucial role in producing 

adequately qualified and technically capable trained human resources. The Department of 

Animal Production and Technology has both undergraduate and graduate programs. There 

are established farms which can be used for different animal nutrition related 

experimentation. There are also qualified academic staffs in the department and the 

University. Therefore, this curriculum is designed with the objective to provide a 

comprehensive and well-integrated research based education.  
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3. Profiles 
 

3.1 Professional profiles 

 

Graduates can assume positions and are prepared to play key roles in the academic, 

research and development sectors. 

Possible career opportunities include: 

o Lecturer 

o Researcher 

o Both academic and business advisor 

o Development practitioner 

o Consultant  

o Analyst 

 

3.2 Graduate profiles 

The program anticipates that the graduates will be instrumental in transforming the 

livestock sector in the country and beyond. To that end, the department will develop the 

capabilities and attributes the graduates will need. 

 

 knowledge 

 Produce well-qualified/competent graduates having strong theoretical knowledge at 

the most advanced frontier in animal nutrition and its interface with environment, 

human nutrition and health; most advanced and specialized/practical skills and 

techniques in animal nutrition; attitude and competence to undertake training, 

research, consultation and/or extension services in animal nutrition. 

 Skill  

 Design and implement on-station and on-farm researches pertinent to animal 

feeding and nutritional impact-build database about nutrient requirements of major 

farm animals; least cost ration formulation for farm animal based on locally 

available feed resources. 
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 Generate innovative technologies/knowledge and skill in different fields of animal 

nutrition –contribute and make innovations for sustainable development (through 

application of principles and new technologies) and management of farm animals 

and the feed sector. 

 Attitude 

 Collaborate with national and international academic and research institutes for ad 

advanced training, research and development of regional/global significance. 

 

Upon completion of the Ph.D. program the graduates are expected to: 

 Have broad and contemporary knowledge at the most advanced frontier and 

disciplinary expertise in Animal Nutrition. 

 Be aware of contemporary research in Animal Nutrition and be able to engage in 

the forefront of both basic and applied research with emphasis on the latter 

research. 

 Develop unique and sustainable solutions for animal nutrition-related problems in 

the tropics and sub-tropics.  

 Develop animal nutrition related methods that improve biological, economic and 

environmental efficiency. 

 Advise decision/policy makers in formulating agricultural policies in general and 

livestock policies in particular with emphasis on animal nutrition. 

 Come up with appropriate scientific methods of livestock management (precision 

farming) 

 Be Entrepreneurs in livestock farming and feed manufacturing. 

 

3.3 Program profile 

 
The PhD program in Animal Nutrition aims to develop students’ contemporary knowledge 

at the most advanced frontier and disciplinary expertise in Animal Nutrition and skills 

about the nutrition of farm animals and to graduate them as individuals who have the 

competence of comprehending, analyzing, and practicing the theories, models and 

advanced research methods in the field. With the help of courses like the nutrition of 
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energy, protein, minerals and vitamins for ruminant and non-ruminant farm animals and 

advanced research skills, the program aims to provide students with the specialization in 

the field of animal nutrition. Currently, the department of animal production and 

technology has five associate and nine assistant professors. 

 

3.4 Staff profile 

 

College of Agriculture and Environmental Sciences is staffed with highly qualified 

teaching staffs who are legible for offering courses and supervising dissertation research 

works of PhD Animal Nutrition Program.  

 

Table: Staff profile 

No Name Qualification Academic rank 
Area of research/Field of 

Study 

1 Firew Tegegne Ph.D. Assoc. Professor Animal Nutrition 

2 Mussie H/Melekot DVM, Ph.D. Assoc. Professor Tropical Animal Health 

3 Hailu Mazengia DVM, Ph.D. Assoc. Professor Tropical Vet. Pathology 

4 Kefyalew Alameyahu Ph.D. Assoc. Professor Animal Genetics and  Breeding 

5 Habtamu Tassew DVM. Ph.D. Assoc. Professor Veterinary Microbiology 

6 Yeshambel Mekuriaw Ph.D.  Asst. Professor Animal Nutrition 

7 Bimrew Asmare Ph.D.  Asst. Professor Animal Nutrition 

8 Asaminew Tassew  Ph.D.  Asst. Professor Tropical livestock production 

9 
Laiju Sam Ph.D. (Expatriate) Asst. Professor Molecular Microbiology & 

Biochemistry 

10 Dilip Kumar Ph.D. (Expatriate) Assoc. Professor Molecular Genetics 

11 
Workineh 

Wondmagegn 

DVM, Ph.D. Asst. Professor Veterinary Surgery 

12 Fiseha Moges M.Sc Asst. professor Poultry Production 
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3.5 Resources 

 

  Existing physical resources and infrastructure are presented as follows 
 

 Internet access: The University is networked with broadband internet connection and has 

its own web site.  

 

Animal Nutrition laboratory: The program has basic laboratory equipments sufficient to 

start the PhD study program. 

Experimental field: The College has already secured 50 ha for research and 

demonstration. 

 

Class room and office:  The program has class rooms and office at Zenzelima campus of 

the College of Agriculture and Environmental Sciences.  

 

Library: The program shares library with others programs in the College of Agriculture 

and Environmental Sciences.  

 

4. Assignment of Course Codes 

 

The course code will have four alphabets and four digit numbers. The four alphabets code 

indicates the name of the program with the first alphabet capital letter, i.e. all courses 

designed by program are coded as ‘ANNU’ indicates animal nutrition. The four digit 

numbers indicate the year of course offering (the first number indicates the level of the 

course in terms of the year, accordingly '7' for 1st year, and '8' for 2nd year courses), the 

middle numbers indicates module code number in the program (01, 02, 03), the last number 

indicates order of the course within the module.  
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5. List of courses and modules   

 

 Energy and Protein Nutrition  

 Minerals and Vitamin Nutrition  

 Dairy and Meat Animal Nutrition  

 Mono-gastric Nutrition  

 Experimental Design and Analysis in Animal Science 

 PhD seminar 

 PhD Dissertation 

 

Module 01: Advanced Nutrition  

Module Code ANNU01 

Course Code  Course Name CrHr CP 

ANNU 7011 Energy and Protein Nutrition 3 (2+3) 6 

ANNU 7012 Minerals and Vitamin Nutrition 3 (2+3) 6 

ANNU 7013 Dairy and Meat Animal Nutrition  4(3+3) 7 

ANNU 7014 Mono-gastric Nutrition  3 (2+3) 5 

 

 
 
Module 02: Biometry and seminar 

 

Course Code  Course Name CrHr CP 

ANNU 7021 Experimental Design and Analysis in 

Animal Science 
3(2+3) 6 

ANNU 7022 PhD seminar 2(0+6) 4 

 

Module 03: Dissertation Research 

 

Course Code  Course Name CrHr CP 

ANNU 8031 Dissertation 12 110 
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6. Course breakdown and mode of delivery 
Distribution of Courses by Year and Semester 

 
Year I; Semester I 

Course Title 
Course 

code 
Status Cr Hr 

Contact Hours 

L L/P T HS 
CP/E

CTS 

Energy and Protein Nutrition ANNU 

7011 

Compulsory 
3 (2+3) 32 48 0 44 6 

Minerals and Vitamin 

Nutrition 

ANNU 
7012 

Compulsory 
3 (2+3) 32 48 0 44 6 

Dairy and Meat Animal 

Nutrition  

ANNU 
7013 

Compulsory  
4(3+3) 48 

 
48 

0 48 7 

Total 10 122 144 0 132 19 

 

Year I; Semester II 

Course Title 
Course 

code 
Status Cr Hr 

Contact Hours 

L L/P T HS 
CP/E

CTS 

Mono-gastric Nutrition  ANNU 
7014 

Compulsory 
3 (2+3) 32 48 0 44 5 

Experimental Design and 

Analysis in Animal Science 

ANNU 

7021 

Compulsory  

3(2+3) 32 48 0 64 6 

PhD seminar ANNU 
7022 

Compulsory 
2(0+6) 0 48  48 4 

Total 8 64 144 0 156 15 

 

 

 Year II; Semester I  
 

Course Title 
Course 

code 
Status Cr Hr 

Contact Hours 

L L/P T HS 
CP/E

CTS 

Dissertation * ANNU 

8031 

Compulsory  
12    192 110 

Total 12    192 110 

 
*For three successive years (six semesters)  
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7. Learning and assessment strategies  

7.1 Learning strategies 

 

For this particular PhD curriculum, the following learning strategies are designed: 
 

 Class lecture 

 Practical sessions in the laboratory, field demonstration lands/farms, industry 

 Literature review and power point presentation  

 Seminar participation, etc 

7.2 Mode of assessment 

Graduate student progress shall be assessed regularly and formally by assigned department 

instructors and supervisor(s). The assessments focus on both completion of coursework and 

development of professional skills in formulating scientific research proposal and writing 

scientific research papers through the following methods:  

1. Course work 

a. Article/Book Reviews  

 Quality of paper written and presented (20%) 

b. Attending and presenting in seminars/conferences/research reviews  

 Quality of paper presented 

 Presentation skills 

c. Examination (written and oral) (40%) 

2. Practical courses 

a. Laboratory/field reports (30%) 

b. Practical examination (10%) 

3. Dissertation  

a. Quality of dissertation  

b. Content and quality of the presentation  

c. Defending the material presented 

4. (Extra-) curricular activities 
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a. Engagement in resolving local problems/issues (such as at urban and peri-

urban private/cooperative farms/companies). Extracurricular activities of 

students can be assessed as non grade marks using pass and fail.  

8. Rules, regulations and requirements 

8.1 Admission  

 As per the University legislation and the successful applicant must hold a Masters 

degree in Animal Nutrition, Animal Production, Animal Sciences, Rangeland 

Management, Biology, from accredited higher learning institutions.  

 The candidate must pass qualifying (entrance) examination to be prepared by the 

Department of Animal Production and Technology. 

 A candidate must be supported by at least two letters of recommendation preferably 

one from the candidate’s masters instructors, and the other from employers or 

professional associations that can substantiate the applicant’s qualifications and 

academic potential for success/completion of the graduate program.  

 Admission to the program could be conducted twice a year (in September and 

January of each year). 

8.2 Grading 

As per the legislation of Bahir Dar University. 

8.3 Graduation 

To be eligible for graduation, the PhD candidate must fulfill the following requirements: 

 Eighteen credit hours of course work, with no “C” grade; 

 12 credit hours of research work on which a dissertation is prepared, defended and 

got a pass result of satisfactory and above; 

 A minimum Cumulative Grade Point Average (CGPA) of 3.00; and  

 A copy of one published research article published in a reputable journal from the 

doctoral dissertation.  

 A dissertation shall constitute a partial fulfillment of the requirement for the PhD 

Degree 

 Dissertation format shall be in accordance with the guidelines set by the 

CGS/AUGC/DGC 
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8.4 Nomenclature 

 

The degreed conferred on successful candidates will be called in English: THE DEGREE 

OF DOCTOR OF PHILOSOPHY IN ANIMAL NUTRITION”; in Amharic: የፍልስፍና 

ዶክትሬት ድግሪ በ “እነስሳት ስነ-ምግብ” 

 

8.5 Medium of instruction 

The medium of instruction for the program is ENGLISH. 

 

8.6 Duration of the study 

 

This Ph.D. in Animal Nutrition program is a four years program (eight semesters). The 

program will be one year for course work and three years for Dissertation research in a 

specified area of specialization. 

 

8.7 Total load 

 

Students’ total loads excluding dissertation are 18 and 34 for credit hours and credit points, 

respectively.  

9. Quality Assurance  

 

Student-centered teaching-learning will be implemented with emphasis on experiential 

learning. The Department of Animal Production and Technology has Department Graduate 

Council (DGC) which follows up and evaluates the training quality at program and course 

levels. To control the quality of post-graduate studies undertakings per se, DGC of Animal 

Production and Technology will set evaluation approaches such as open discussion about 

the courses, their relevance and betterment, evaluation of instructors by students after each 

course completion and their considerations, and finally evaluation of the whole program by 

DGC every year for possible actions of improvement. Resource people in the area of 

specialization will be invited as guest lecturers. Feedback will be collected when part-time 
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staffs deliver courses. Moreover, alumni and employer feedback survey (tracer study), and 

external evaluation and auditing of the program will be performed. 

 

10. Partnerships/Cooperation 

 

The program would have regional, national and international connection and recognition. 

Regionally, the program will closely works with Amhara Region Agriculture Research 

Institute, Amhara Region Bureau of Agriculture, Amhara Region Livestock Development 

and Promotion Agency and nationally, including Ministry of livestock and fishery, 

Ethiopian Institute of Agricultural Research, and with several national and international 

Universities and NGOs. Projects within the university such as ISSD, CASCAPE, which are 

working directly or indirectly on forage and forage seed development are considered for 

cooperation. The recently won long-term IUC program funded by VLIR-UOS (Belgium) 

and SATREPS funded by Japanese government which will have their own contribution for 

this program. The feed processing machine installed currently by AC-VOCA in the animal 

farm at CAES. 
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11. Annexes 

 
11.1. Module Handbook 

 
Module 01: Advanced Nutrition  

Module Code ANNU01 

Module name Advanced Nutrition 

Total CP  of the 

module 

24 

Module 

Competence 

 

An individual who has successfully taken this module is expected 
to:- 

 Have the knowledge about digestion, absorption and 

metabolism of nutrients 

 Partitioning of feed energy and protein;  

 Reflect the source & importance of minerals and vitamins in 

livestock production 

 Plan strategic feeding of high yielding dairy/beef cattles; 
feeding during stress 

 Have the capacity required to prevent and control of farm 

animal diseases and pests as well as understanding the 
methods of disease transmission, life cycle and maintenance 

of infections 

Objectives  of the 

module 

The objectives of this module are:  

 Reflect on  urea fermentation potential and metabolizable 

protein;  

 Protein partitioning; Rumen degradable Protein (RDP) and 

rumen un-degradable protein (UDN) and Kinetics.  

 Describe nitrogen and lipid metabolism in the rumen, 

protein requirements of ruminants;  

 Describe the recent advances in mono-gastric nutrition 

 recent developments in dairy and beef cattle physiology and 

nutrition 

 Courses in the Module 
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Course Code  Course Name CrHr CP 

ANNU 7011 Energy and Protein Nutrition 3 (2+3) 6 

ANNU 7012 Minerals and Vitamin Nutrition 3 (2+3) 6 

ANNU 7013 Dairy and Meat Animal Nutrition  4(3+3) 7 

ANNU 7014 Mono-gastric Nutrition  3 (2+3) 5 

Module description The module deals about digestion, absorption and metabolism of 

nutrients; partitioning of feed energy and protein; source and 

importance of minerals and vitamins in livestock production; 

strategic feeding of high yielding dairy/beef cattle; feeding during 

stress; prevent and control of farm animal diseases and pests as 

well as understanding the methods of disease transmission, life 

cycle and maintenance of infections 

Mode of delivery Mixed 

Teaching methods Lecture, Practical, Reflection, Presentation, laboratory evaluation 

of feeds.  

 

 

Module 02: Biometry and seminar 

 

Module Code ANNU02 

Module name Biometry and seminar 

Total CP  of the 

module 

10 

Module 

Competence 

 

An individual who has successfully taken this module is expected to:- 
 Have the knowledge about the principles and planning of animal 

experimentation;  

 Reflect on different experimental designs;  

 Comparison of on-farm and on-station trials;  

 Current scientific topics related to animal nutrition;  

 Describe Models and analysis of variance;  

  

Objectives  of 

the module 

The objectives of this module are to: 

 Design and implement animal experimentation;  

 Execute experimental designs with their respective trials;  
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 Analyze confounding, covariance analysis and transformation;  

 Describe Models and analysis of variance;  

 Documenting the scientific topics  

 Courses in the Module 

Course Code  Course Name CrHr CP 

ANNU 7021 Experimental Design and Analysis in 

Animal Science 
3(2+3) 6 

ANNU 7022 PhD seminar 2(0+6) 4 

Module 

description 

The module focuses on the significance of scientific experiments and 

research; basic concepts in scientific data collection, organization, 

analyzing, evaluation, reporting and defending; on station and on-

farm trials; application of different mathematical models in analysis 

of variance of scientific data; motivation of candidates to be 

innovative in generating ideas of scientific research; carry out 

scientific research and report.  

Mode of 

delivery 

Mixed 

Teaching 

methods 

Lecture, Practical, Reflection, and Presentation. 



Ph.D. Curriculum in Animal Nutrition  

 

Department of Animal Production and Technology  Page 24 

 

Module 03: Dissertation Research 

 

Module Code ANNU03 

Module name Dissertation Research 

Total CP  of the 

module 

110 

Module 

Competence 

 

An individual who has successfully taken this module is expected to:- 
 Have the knowledge about writing and communication of 

dissertation 

 

Objectives  of 

the module 

The objectives of this module are:  

   

 Courses in the Module 

Course Code  Course Name CrHr CP 

ANNU 8031 Dissertation 12 110 

Module 

description 

The modules emphasize on writing, presenting, overall scientific 
communication of dissertation research. 

 

Mode of 

delivery 

Mixed 

Teaching 

methods 

Lecture, Practical, Reflection, and Presentation 
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11.2 Course guide book description 

 

 

 

 

 

 

 

Bahir Dar University 

College of Agriculture and Environmental Sciences 

Animal Production and Technology Program  

Program Animal Production and Technology 

Course Code ANNU7011 

Course Title  Energy and Protein Nutrition 

PhD Program Animal Nutrition 

Module Name Advanced nutrition 

Module No. 01 

Course Chair  

Office location:  

Mobile:  

Consultation Hours:  
 

Instructor/Tutor  

Office location: Blue Nile Campus 

Mobile:                                                   ; e-mail:   

Consultation Hours:  

 

ECTS Credits 

(CP) 

6 

Contact Hours  Lecture Tutorial Lab/Practical Home Study CP 

32 48 0 44 6 

Lecture days,  

Hours & Room:  

 

Tutorial/Lab 

days & Hours 

 

Target Group:  PhD in Animal Nutrition 

Year /Semester Year 1 & Semester 1 

Pre-requisites  None 

Status of the 

course 

Required 
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Energy and protein nutrition (ANNU 7011) 

 

Course description: Advanced concepts of digestion, absorption and metabolism of 

carbohydrates (glycolysis, Krebs Cycle, step-wise release of energy, gluconeogenesis -

recent advances in glucogenic precursors on acetate utilization, Hexose monophosphate 

shunt & its significance); Lipid and Protein (nitrogen balance, NPN metabolism, urea 

fermentation potential and metabolizable protein, amino acids imbalance, antagonism and 

toxicity) in different species of farm animals. Partitioning of feed energy. Efficiency of 

energy and protein utilization. Rumen degradable Protein (RDP) and rumen un-degradable 

protein (UDN) and Kinetics. Energetics of protein synthesis and turn-over..Energy balance, 

Fasting catabolism, Lipid metabolism, triglyceride & fatty acid biosynthesis, β oxidation, 

Interrelationships of Carbohydrate and lipid metabolism. Hormonal regulation of 

metabolism, hormonal regulation of growth & fattening, efficiency of utilization of 

macromolecules metabolism, Drug interactions with nutrient metabolism. 

   

Course objectives: At the end of this course, the student will be able to: 

  

 Describe the concept of digestion, absorption and metabolism of nutrients 

 Reflect on  urea fermentation potential and metabolizable protein;  

 Partitioning of feed energy;  

 Protein partitioning; Rumen degradable Protein (RDP) and rumen un-degradable 

protein (UDN) and Kinetics.  

 Describe nitrogen and lipid metabolism in the rumen, protein requirements of 

ruminants;  
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SCHEDULE OF LECTURE TOPICS, ACTIVITIES AND READING 

Week Lecture  
(hrs) 

Conceptual Focus Activities/tasks Reading 

Wk1-

2 

 Concept of digestion, 

absorption and metabolism 
of nutrients 

Listen to a lecture and take 

notes on the lesson treated, 
forward all the  
doubts trainee may have in 

relation to the given lecture, 
take part in discussions 

 

 

Wk3-
4 

 urea fermentation potential and 
metabolizable protein 

Listen to a lecture and take 
notes on the lesson treated, 

forward all the  
doubts trainee may have in 
relation to the given lecture, 

take part in 

  

Wk5-
6 

 Partitioning of feed energy  Reading Assignment, group 
discussion and presentation 

 

Wk7-
8 

 Energetics of protein synthesis 

and turn-over 

Listen to a lecture and take 
notes on the lesson treated, 

forward all the  
doubts trainee may have in 
relation to the given lecture, 

take part in discussions 
 

 
 

 

Wk9-

13 

 Energy balance, Fasting 

catabolism, Lipid metabolism, 

triglyceride & fatty acid 

biosynthesis 

Listen to a lecture and take 

notes on the lesson treated, 
forward all the  

doubts trainee may have in 
relation to the given lecture, 
take part in 

 

Wk14

-15 

 Hormonal regulation of 

metabolism, hormonal 
regulation of growth & 

fattening 

 Reading Assignment, group 

discussion and presentation 

 

 

Mode of Delivery 
 

The mode of the delivery of the course combines lectures, demonstrations, group 

discussions, readings, assignments, individual and /or group works and presentations.  
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ASSESSMENT METHODS 

 

Evaluation will be carried out based on continuous assessment which comprises: 

 Article/Book Reviews (30%),  

 Presentations (30) and  

 Final Exam (40%). 

 

Grading: As per the university’s regulation 

 

COURSE POLICY 

All students are expected to abide by the code of conduct of students (article 166 and 

166.1.1, of The Senate Legislation of Bahir Dar University May 20, 2005) throughout this 

course. Academic dishonesty, including cheating, fabrication, and plagiarism will not be 

tolerated and will be reported to concerned bodies for action. Class activities will vary day 

to day, ranging from lectures to discussions. Students will be active participants in the 

course. They need to ask questions and raise issues. Students are expected to do all the 

assignments, submit and present timely. Students are expected to attend classes regularly. If 

they miss more than 85% of the class attendance, they will not sit for final exams. Cell 

phones MUST be turned off before entering the class as they are disruptive and annoying to 

all of us in the class. Students are responsible for all class announcements and changes.  

 

References 

 

McDonald et. al. (2002) Animal Nutrition, 6th edition. Longman Scientific and Technical. 

Church, D.C. and Pond, W.G. (1995) Basic Animal Nutrition and Feeding 4th edition. 

John Wiley and Sons. 

Selected articles (of relevance to energy and protein nutrition of farm animals) 
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Approved 
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Name  Course Chair                                                                                   Signature 
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Bahir Dar University 

College of Agriculture and Environmental Sciences 

Animal Production and Technology Program  

Program Animal Production and Technology 

Course Code ANNU7012 

Course Title  Minerals and Vitamin Nutrition 

PhD Program Animal Nutrition 

Module Name Advanced nutrition 

Module No. 01 

Course Chair  

Office location:  

Mobile:  

Consultation Hours:  

 

Instructor/Tutor  

Office location: Blue Nile Campus 

Mobile:                                                   ; e-mail:   

Consultation Hours:  
 

ECTS Credits 

(CP) 

6 

Contact Hours  Lecture Lab/Practical Tutorial Home 

Study 

CP 

32 48 0 44 6 

Lecture days,  

Hours & Room:  

 

Tutorial/Lab 

days & Hours 

 

Target Group:  PhD in Animal Nutrition 

Year /Semester Year I, Semester I  

Pre-requisites  None 

Status of the 

course 

Required 
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Minerals and Vitamins Nutrition (ANNU 7012) 

 

Course description: Macro- and micro-elements and their distribution (area specific 

minerals), bioavailability (chelates and chelated minerals) metabolism, physiological 

functions, deficiencies and excesses. Probable essential minerals. Critical minerals for 

ruminants and non-ruminants. Interaction of minerals with one another and other nutrients. 

Soil-plant-animal-human interactions (Impact of minerals arising from industrial affluent 

on animal health and production).  Functions, deficiency and effects of hyper-vitaminoses. 

Interaction of vitamins with other nutrients. Critical vitamins for ruminants and non-

ruminants. Formulation of mineral and vitamin mixtures for various livestock species. 

 

Course objectives: At the end of this course, the student will be able to: 

  

 Describe the sources of minerals and vitamins;  

 Reflect the importance of minerals and vitamins in livestock production;  

 Recognize the bioavailability of micro nutrients in the animal system;  

 Identify essential micronutrients in the animal system for production;  

 Describe the interaction of minerals with one another and other nutrients;  

 Explain the critical vitamins for ruminants and non-ruminants. 



Ph.D. Curriculum in Animal Nutrition  

 

Department of Animal Production and Technology  Page 32 

 

 

SCHEDULE OF LECTURE TOPICS, ACTIVITIES AND READING 

Week Lecture  
(hrs) 

Conceptual Focus Activities/tasks Reading 

Wk1-

2 

4 Sources of minerals and 

vitamins 

Listen to a lecture and take 

notes on the lesson treated, 
forward all the  
doubts trainee may have in 

relation to the given lecture, 
take part in discussions 

 

 

Wk3-
4 

4 Importance of minerals and 
vitamins in livestock 

production 

Listen to a lecture and take 
notes on the lesson treated, 

forward all the  
doubts trainee may have in 
relation to the given lecture, 

take part in 

  

Wk5-
6 

6 Bioavailability of micro 
nutrients in the animal s 

 Reading Assignment, group 
discussion and presentation 

 

Wk7-
8 

6 Essential micronutrients in the 

animal system 

Listen to a lecture and take 
notes on the lesson treated, 

forward all the  
doubts trainee may have in 
relation to the given lecture, 

take part in discussions 
 

 
 

 

Wk9-

13 

8 Interaction of minerals with 

one another and other nutrients 

Listen to a lecture and take 

notes on the lesson treated, 
forward all the  

doubts trainee may have in 
relation to the given lecture, 
take part in 

 

Wk14

-15 

4 Critical vitamins for ruminants 

and non-ruminants 

 Reading Assignment, group 

discussion and presentation 
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Mode of Delivery 

 
The mode of the delivery of the course combines lectures, demonstrations, group 

discussions, readings, assignments, individual and /or group works and presentations.  

 

ASSESSMENT METHODS 

 

Evaluation will be carried out based on continuous assessment which comprises:   

 Article/Book Reviews (30%) 

  Presentations (30%) and 
 Final Exam (40%) 

 

Grading: As per the university’s regulation 

 

COURSE POLICY 

All students are expected to abide by the code of conduct of students (article 166 and 

166.1.1, of The Senate Legislation of Bahir Dar University May 20, 2005) throughout this 

course. Academic dishonesty, including cheating, fabrication, and plagiarism will not be 

tolerated and will be reported to concerned bodies for action. Class activities will vary day 

to day, ranging from lectures to discussions. Students will be active participants in the 

course. They need to ask questions and raise issues. Students are expected to do all the 

assignments, submit and present timely. Students are expected to attend classes regularly. If 

they miss more than 85% of the class attendance, they will not sit for final exams. Cell 

phones MUST be turned off before entering the class as they are disruptive and annoying to 

all of us in the class. Students are responsible for all class announcements and changes.  

 

References 

 

Lee I. Chiba, 2014. ANIMAL NUTRITION HANDBOOK3rd Revision 

SARAH R. B. 2010.ANIMAL FEED: TYPES, NUTRITION AND SAFETY. Nova 

Science Publishers, Inc. 

McDonald et. al. (2010) Animal Nutrition, 7th edition. Longman Scientific and Technical. 

Underwood, E.J. and Suttle, N.F. (1999). The mineral nutrition of livestock. 3rd ed. 

CABI Publishing, UK. 

Selected articles (of relevance to mineral and vitamin nutrition of farm animals) 
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Bahir Dar University 

College of Agriculture and Environmental Sciences 

Animal Production and Technology Program  

Program Animal Production and Technology 

Course Code ANNU7013 

Course Title  Dairy and Meat Animal Nutrition 

PhD Program Animal Nutrition 

Module Name Advanced nutrition 

Module No. 01 

Course Chair  

Office location:  

Mobile:  

Consultation Hours:  

 

Instructor/Tutor  

Office location: Blue Nile Campus 

Mobile:                                                   ; e-mail:   

Consultation Hours:  
 

ECTS Credits 

(CP) 

7 

Contact Hours  Lecture Lab/Practical Tutorial Home 

Study 

CP 

48 48 0 48 7 

Lecture days,  

Hours & Room:  

 

Tutorial/Lab 

days & Hours 

 

Target Group:  PhD in Animal Nutrition 

Year /Semester Year I, Semester I 

Pre-requisites  None 

Status of the 

course 

Required 
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Dairy and Meat Animal Nutrition (ANNU 7013) 

 

Course description: Recent developments in dairy and beef cattle physiology and 

nutrition; energy and protein requirement; requirements of other nutrients (determination of 

energy and protein requirements for maintenance, growth/muscle, pregnancy and lactation 

for cows under improved family and specialized dairy). Importance of energy and protein 

quantity and quality. Top feeds and their effective utilization. Feed input and milk output 

relationship. Concept of limiting amino acids for high yielders. Strategic feeding of high 

yielding dairy cows; feeding during stress. Concept of phase feeding. Bypass nutrient 

technology. Effects of dairy and beef nutrition on (milk and milk, beef) quality. Nutrition-

health interaction in dairy cows. Rumen manipulation to reduce methanogenesis. Nitrogen 

oxides emissions and heavy metal residues. Ration formulation dairy and beef cattle 

feedlots 

Course objectives: At the end of this course, the student will be able to: 

  

 Describe the recent developments in dairy and beef cattle physiology and nutrition;  

 Reflect on energy and protein requirement; requirements of other nutrients;  

 Recognize the importance of energy and protein quantity and quality;  

 Analyze feed input and milk/meat output relationship;  

 Plan strategic feeding of high yielding dairy/beef cattles; feeding during stress;  

 Able to formulate ration for  dairy and beef cattle in the feedlots 
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SCHEDULE OF LECTURE TOPICS, ACTIVITIES AND READING 

 

Week Lecture  
(hrs) 

Conceptual Focus Activities/tasks Reading 

Wk1-
2 

6 Recent developments in dairy 
and beef cattle physiology 
and nutrition 

Listen to a lecture and take 
notes on the lesson treated, 
forward all the  

doubts trainee may have in 
relation to the given lecture, 

take part in discussions 
 

 

Wk3-

4 

6 Energy and protein 

requirement of dairy/beef 
animals 

Listen to a lecture and take 

notes on the lesson treated, 
forward all the  
doubts trainee may have in 

relation to the given lecture, 
take part in 

  

Wk5-

6 

9 Importance of energy and 

protein quantity and quality 

 Reading Assignment, group 

discussion and presentation 

 

Wk7-

8 

9 feed input and milk/meat 

output relationship 

Listen to a lecture and take 

notes on the lesson treated, 
forward all the  
doubts trainee may have in 

relation to the given lecture, 
take part in discussions 

 

 

 
 

Wk9-
13 

12 Strategic feeding of high 

yielding dairy/beef cattle’s; 

feeding during stress 

Listen to a lecture and take 
notes on the lesson treated, 

forward all the  
doubts trainee may have in 
relation to the given lecture, 

take part in 

 

Wk14
-15 

6 Ration formulation  for  dairy 
and beef cattle in the feedlots 

 Reading Assignment, group 
discussion and presentation 

 

 

Mode of Delivery 
 
The mode of the delivery of the course combines lectures, demonstrations, group 

discussions, readings, assignments, individual and /or group works and presentations.  

 
ASSESSMENT METHODS 

 

Evaluation will be carried out based on continuous assessment which comprises:   
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 Article/Book Reviews (20%) 
  Presentations (20%) 

 Farm visit reports (20%) and 
 Final Exam =40% 

 
Grading: As per the university’s regulation 

 

COURSE POLICY 

All students are expected to abide by the code of conduct of students (article 166 and 

166.1.1, of The Senate Legislation of Bahir Dar University May 20, 2005) throughout this 

course. Academic dishonesty, including cheating, fabrication, and plagiarism will not be 

tolerated and will be reported to concerned bodies for action. Class activities will vary day 

to day, ranging from lectures to discussions. Students will be active participants in the 

course. They need to ask questions and raise issues. Students are expected to do all the 

assignments, submit and present timely. Students are expected to attend classes regularly. If 

they miss more than 85% of the class attendance, they will not sit for final exams. Cell 

phones MUST be turned off before entering the class as they are disruptive and annoying to 

all of us in the class. Students are responsible for all class announcements and changes.  

 

References 

Lee I. Chiba, 2014. ANIMAL NUTRITION HANDBOOK3rd Revision 

SARAH R. B. 2010.ANIMAL FEED: TYPES, NUTRITION AND SAFETY. Nova 
Science Publishers, Inc. 

McDonald et. al. (2010) Animal Nutrition, 7th edition. Longman Scientific and Technical. 

Freer M. and Dove, H. (eds.) (2002). Sheep nutrition. CAB Internationl. 

Clark et al., (2001). Nutrient requirements of dairy cattle. 7th ed. NRC. National 

Academy Prees, Washington DC. 

Perry, T.Y. and Cecava, M.J. (1995). Beef cattle feeding and nutrition. 2nd ed. 

Academy press.  

Maynard et. al. (1979) Animal Nutrition, 7th edition. McGraw-Hill Publications. 

Underwood, E.J. and Suttle, N.F. (1999). The mineral nutrition of livestock. 3rd ed. 

CABI Publishing, UK. 

Selected articles (of relevance to energy and protein nutrition of farm animals) 
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Bahir Dar University 

College of Agriculture and Environmental Sciences 

Animal Production and Technology Program  

Program Animal Production and Technology 

Course Code ANNU7014 

Course Title  Mono-gastric Nutrition 

PhD Program Animal Nutrition 

Module Name Advanced nutrition 

Module No. 01 

Course Chair  

Office location:  

Mobile:  

Consultation Hours:  

 

Instructor/Tutor  

Office location: Blue Nile Campus 

Mobile:                                                   ; e-mail:   

Consultation Hours:  
 

ECTS Credits 

(CP) 

5 

Contact Hours  Lecture Lab/Practical Tutorial Home 

Study 

CP 

32 48 0 44 5 

Lecture days,  

Hours & Room:  

 

Tutorial/Lab 

days & Hours 

 

Target Group:  PhD in Animal Nutrition 

Year /Semester Year I & Semester II 

Pre-requisites  None 

Status of the 

course 

Required 
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Monogastric Nutrition (ANNU 7014) 

 

Course description: Recent advances in mono-gastric nutrition; modern concepts of 

amino acid nutrition at various physiological states. Feeding for designer eggs. Nutritional 

factors affecting egg quality and hatchability in poultry. Role of essential fatty acids, amino 

acids imbalance, toxicity and interactions in monogastrics. Role of vitamins and minerals 

in health and disease Measurement of protein and energy requirements (determination of 

energy, amino acid, mineral and vitamin requirements for maintenance, growth and egg 

production); influence of processing of feeds in mono-gastric animal nutrition. 

 

Course objectives: At the end of this course, the student will be able to: 

  

 Describe the recent advances in mono-gastric nutrition;  

 Reflect on modern concepts of amino acid nutrition;  

 Recognize  the nutritional factors affecting egg quality and hatchability in poultry;  

 Appreciate the role of essential fatty acids, amino acids imbalance, toxicity and 

interactions in monogastrics;  

 Explain influence of processing of feeds in mono-gastric animal nutrition. 
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SCHEDULE OF LECTURE TOPICS, ACTIVITIES AND READING 

Week Lecture  
(hrs) 

Conceptual Focus Activities/tasks Reading 

Wk1-

2 

6 Recent advances in mono-

gastric nutrition 

Listen to a lecture and take 

notes on the lesson treated, 
forward all the  
doubts trainee may have in 

relation to the given lecture, 
take part in discussions 

 

 

Wk3-
4 

6 Modern concepts of amino 
acid nutrition 

Listen to a lecture and take 
notes on the lesson treated, 

forward all the  
doubts trainee may have in 
relation to the given lecture, 

take part in 

  

Wk5-
6 

9 Factors affecting egg quality 
and hatchability in poultry 

 Reading Assignment, group 
discussion and presentation 

 

Wk7-
8 

9 Role of essential fatty acids, 

amino acids imbalance 

Listen to a lecture and take 
notes on the lesson treated, 

forward all the  
doubts trainee may have in 
relation to the given lecture, 

take part in discussions 
 

 
 

 

Wk9-

13 

12 Toxicity and interactions in 

monogastrics;  

 

Listen to a lecture and take 

notes on the lesson treated, 
forward all the  

doubts trainee may have in 
relation to the given lecture, 
take part in 

 

Wk14

-15 

6 Processing of feeds in mono-

gastric animal nutrition 

 Reading Assignment, group 

discussion and presentation 

 

 

 

Mode of Delivery 
 
The mode of the delivery of the course combines lectures, demonstrations, group 

discussions, readings, assignments, individual and /or group works and presentations.  

 
ASSESSMENT METHODS 

 

Evaluation will be carried out based on continuous assessment which comprises:   
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 Article/Book Reviews (20%) 
 Presentations (20%) 

 Poultry farm and experimental station visit reports (20%) and 
 Final Exam =40% 

 
Grading: As per the university’s regulation 

 

COURSE POLICY 

All students are expected to abide by the code of conduct of students (article 166 and 

166.1.1, of The Senate Legislation of Bahir Dar University May 20, 2005) throughout this 

course. Academic dishonesty, including cheating, fabrication, and plagiarism will not be 

tolerated and will be reported to concerned bodies for action. Class activities will vary day 

to day, ranging from lectures to discussions. Students will be active participants in the 

course. They need to ask questions and raise issues. Students are expected to do all the 

assignments, submit and present timely. Students are expected to attend classes regularly. If 

they miss more than 85% of the class attendance, they will not sit for final exams. Cell 

phones MUST be turned off before entering the class as they are disruptive and annoying to 

all of us in the class. Students are responsible for all class announcements and changes.  

 

References 

 

Lee I. Chiba, 2014. ANIMAL NUTRITION HANDBOOK3rd Revision 
SARAH R. B. 2010.ANIMAL FEED: TYPES, NUTRITION AND SAFETY. Nova 

Science Publishers, Inc. 
McDonald et. al. (2010) Animal Nutrition, 7th edition. Longman Scientific and Technical. 

Maynard et. al. (1979) Animal Nutrition, 7th edition. McGraw-Hill Publications. 

Selected articles (of relevance to monogastric nutrition) 
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Bahir Dar University 

College of Agriculture and Environmental Sciences 

Animal Production and Technology Program  

Program Animal Production and Technology 

Course Code ANNU 7021 

Course Title  Experimental Design and Analysis in Animal Science 

PhD Program Animal Nutrition 

Module Name Biometry and seminar 

Module No. 02 

Course Chair  

Office location:  

Mobile:  

Consultation Hours:  
 

Instructor/Tutor  

Office location: Office location:  

Mobile:                                                   ; e-mail:   

Consultation Hours:  

 

ECTS Credits 

(CP) 

6 

Contact Hours  Lecture Lab/Practical  Tutorial Home 

Study 

CP 

32 48 0 64 6 

Lecture days,  

Hours & Room:  

 

Tutorial/Lab 

days & Hours 

 

Target Group:  PhD in Animal Nutrition 

Year /Semester Year I & Semester II 

Pre-requisites  None 

Status of the 

course 

Required 
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Experimental Design and Analysis in Animal Sciences (ANNU 7021) 

 

Course description: Principles and planning of animal experimentation, experimental 

designs (CRD., RCBD, Split plot, Latin square (types), carry-over effect, lattice –

incomplete block, factorial experiment). Comparison of on-farm and on-station trials. 

Confounding, covariance analysis and transformation. Models and analysis of variance, 

assumptions of analysis of variance and their tests, alternatives in case of failures of 

assumptions. Correlation, linear regression and related tests. Rank and intra-class 

correlation, partial correlation, multiple regression and associated tests. Non linear 

regression. Different animal models used in analysis of variance. Analysis of non 

orthogonal animals data. Matrix and generalized inverse of matrices. Regression models, 

variance component estimation, illustrative examples from animal science experiments.   

 

Course objectives: At the end of this course, the student will be able to: 

  

 Describe the principles and planning of animal experimentation;  

 Reflect on different experimental designs;  

 Comparison of on-farm and on-station trials;  

 Analyze confounding, covariance analysis and transformation;  

 Describe Models and analysis of variance;  

 Identify and explain correlation, linear regression and related tests. 
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SCHEDULE OF LECTURE TOPICS, ACTIVITIES AND READING 

Week Lecture  
(hrs) 

Conceptual Focus Activities/tasks Reading 

Wk1-

2 

6 principles and planning of 

animal experimentation 

Listen to a lecture and take 

notes on the lesson treated, 
forward all the  
doubts trainee may have in 

relation to the given lecture, 
take part in discussions 

 

 

Wk3-
4 

6 Different experimental designs Listen to a lecture and take 
notes on the lesson treated, 
forward all the  

doubts trainee may have in 
relation to the given lecture, 

take part in 

  

Wk5-
6 

9 On-farm and on-station trials  Reading Assignment, group 
discussion and presentation 

 

Wk7-
8 

9 Confounding, covariance 

analysis and transformation 

Listen to a lecture and take 
notes on the lesson treated, 

forward all the  
doubts trainee may have in 
relation to the given lecture, 

take part in discussions 
 

 
 

 

Wk9-

13 

12 Models and analysis of 

variance  

Listen to a lecture and take 

notes on the lesson treated, 
forward all the  
doubts trainee may have in 

relation to the given lecture, 
take part in 

 

Wk14

-15 

6 correlation, linear regression 

and related tests 

 Reading Assignment, group 

discussion and presentation 

 

 

Mode of Delivery 
The mode of the delivery of the course combines lectures, demonstrations, group 

discussions, readings, assignments, individual and /or group works and presentations.  

ASSESSMENT METHODS 

 
Evaluation will be carried out based on continuous assessment which comprises:   

 Article/Book reviews (30%) 
 Presentations (30%) and  

 Final Exam (40%) 
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Grading: As per the university’s regulation 

 

COURSE POLICY 

All students are expected to abide by the code of conduct of students (article 166 and 

166.1.1, of The Senate Legislation of Bahir Dar University May 20, 2005) throughout this 

course. Academic dishonesty, including cheating, fabrication, and plagiarism will not be 

tolerated and will be reported to concerned bodies for action. Class activities will vary day 

to day, ranging from lectures to discussions. Students will be active participants in the 

course. They need to ask questions and raise issues. Students are expected to do all the 

assignments, submit and present timely. Students are expected to attend classes regularly. If 

they miss more than 85% of the class attendance, they will not sit for final exams. Cell 

phones MUST be turned off before entering the class as they are disruptive and annoying to 

all of us in the class. Students are responsible for all class announcements and changes.  

 

References 

 

Aviva Petrie and Paul Watson, (2013). Statistics for veterinary and animal science, 3 rd 

edition. Blackwell publication. 

Kaps, M. and Lamberson W. 2004. Biostatistics for animal science. CABI Publishing. UK. 
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PhD seminar (ANNU 7022) 

 

Course description:  A PhD candidate will select relevant scientific topic (preferably 

topics that are not discussed in the program and which must be approved by the DGC) for 

the first time in consultation with the seminar advisor; sets the structural contents of the 

work; make exhaustive literature review on the selected seminar topic and analyze 

scientifically; summarize the review and present the relevant data in tables and figures; the 

candidate presents his/her observations and review facts (related to his/her field of 

specialization but not from his/her dissertation) to the audience within the registered time 

frame or semester. 

 

Course objectives: At the end of this course, the student will be able to: 

  

 Analyze current scientific topics related to animal nutrition;  

 Documenting the scientific topics  

 Presenting the scientific findings to the audience 
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SCHEDULE OF LECTURE TOPICS, ACTIVITIES AND READING 

Week Lecture  
(hrs) 

Conceptual Focus Activities/tasks Reading 

Wk1-

2 

2 Literature finding about the 

topic 

Listen to a lecture and take 

notes on the lesson treated, 
forward all the  
doubts trainee may have in 

relation to the given lecture, 
take part in discussions 

 

 

Wk3-
4 

2 Literature finding about the 
topic 

Listen to a lecture and take 
notes on the lesson treated, 

forward all the  
doubts trainee may have in 
relation to the given lecture, 

take part in 

  

Wk5-
6 

2 Documenting the scientific 

topics  

 

 Reading Assignment, group 
discussion and presentation 

 

Wk7-
8 

2 Documenting the scientific 

topics  

 

Listen to a lecture and take 
notes on the lesson treated, 

forward all the  
doubts trainee may have in 

relation to the given lecture, 
take part in discussions 
 

 
 

 

Wk9-
13 

5 Documenting the scientific 

topics  

 

Listen to a lecture and take 
notes on the lesson treated, 
forward all the  

doubts trainee may have in 
relation to the given lecture, 

take part in 

 

Wk14
-16 

3 Presenting the scientific 

findings to the audience 

 

 Reading Assignment, group 
discussion and presentation 

 

 

Mode of Delivery 

 
The mode of the delivery of the course combines orientation, group discussions, readings, 

assignments, individual and /or group works and presentations.  

 

ASSESSMENT METHODS 
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Evaluation will be carried out based on continuous assessment which comprises:   

 Review assignment (40%) and 
 Presentations (60%) 

 
Grading: As per the university’s regulation 

 

COURSE POLICY 

All students are expected to abide by the code of conduct of students (article 166 and 

166.1.1, of The Senate Legislation of Bahir Dar University May 20, 2005) throughout this 

course. Academic dishonesty, including cheating, fabrication, and plagiarism will not be 

tolerated and will be reported to concerned bodies for action. Class activities will vary day 

to day, ranging from lectures to discussions. Students will be active participants in the 

course. They need to ask questions and raise issues. Students are expected to do all the 

assignments, submit and present timely. Students are expected to attend classes regularly. If 

they miss more than 85% of the class attendance, they will not sit for final exams. Cell 

phones MUST be turned off before entering the class as they are disruptive and annoying to 

all of us in the class. Students are responsible for all class announcements and changes.  
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______________ 
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______________                                                  
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11.2. Need assessment Summary 

 

Results of the needs assessment carried in different higher learning and research 

institutions have shown that there is a high demand for animal nutrition specialists to boost 

the advantages which comes from the livestock sector. The Ethiopian government has 

given due attention for the livestock sector by establishing Ministry of Livestock and 

Fisheries and regional livestock bureaus with a decentralized organizational structure. The 

main stakeholders of the program, such as Universities, National and Regional Research 

Institutes other governmental organizations showed interest for competent animal nutrition 

specialist professionals at PhD level. Instructors at higher education institutions that have 

been assigned to teach animal nutrition courses are generalists (animal sciences and animal 

production). From the surveyed institution, only two institutions have one PhD Animal 

Nutrition specialists engaged in academic and research. Due to this, the Departments in 

respective institutes have shown great interest to upgrade their staffs to Ph.D. in Animal 

Nutrition for research, teaching and or combined activities.  Besides, highly qualified 

animal nutritionists at PhD level are also needed for policy advisory.  The general 

recommendation of stakeholders on the PhD Animal Nutrition Curriculum? 

 
 All stakeholders participate in the need assessment appreciated the opening of PhD 

in Animal Nutrition at BDU. 

 Most of the institutes have shown interest to employ graduates  or sponsor 

candidates joining the program 

 Although stakeholders appreciated the opening of PhD in Animal Nutrition at BDU, 

still they had overall concern that laboratory facilities should be given much 

emphasis to equip well laboratories. 

 There was also frank recommendation that PhD program should be integrated with 

projects (if possible) to mitigate financial and input problems for research should be 

solved (may be through project funding and or attachment programs). 
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11.3. External reviewer’s comments summary 

 

The major comments given by the reviews were on the nomenclature of course title; 

students learning experience from seminars/conferences, and focus on research. Below are 

summarized comment given by both of the presentations by the reviewers: 

 

 Both the reviewers started their comments by stating their appreciating that the need to 

start PhD program in Animal Nutrition at Bahir Dar University. Among different inputs, 

the followings justifications are supportive for the opening of the PhD program at Bahir 

Dar University 

• Highly related to the high livestock population 

• Livestock being  the driver of the economy 

• Animal nutrition as the primary constraint 

• Justified by the need assessment 

• The absence of the program in the region  

• The program objective: the Ph.D. program in Animal Nutrition is designed 

to provide a comprehensive and well-integrated research based education. 

The goals to achieve from improving livestock production and productivity through 

improved nutrition should target to meet  

- Increase  productivity 

- Nutrition security 

- Profitability  

- Export market with current customers including middle east countries 

- Export market with standard product qualities targeting developed countries  

- Products with the desired / standard qualities 

- Food safety and hygiene 

Both reviewers view about the curriculum is as follows. The overall assessment of the 

curriculum  

• Need assessment result based program 

• Well organized and presented 

• Required courses and  their contents identified,  weights given (credit hours) and 

categorized as two semester courses  
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• Preparedness in terms of staff profile and facilities are believed to be  adequate to 

start the program 

• It improves the synergy between the intended PhD program and the existing MSc & 

BSc programs of study 

 

The overall situation to undertake the program 

The major sources required to handle a PhD program in programs like animal 

nutrition are  

– Relevant research staff to guide and train  

– Adequate rooms and teaching facilities 

– Well equipped laboratory facilities 

– Adequate amount of research facilities like barns and supplies 

– Skillful technicians and field workers 

– Conducive working environments (offices, internet, residence, libraries etc) 

Specific suggestions and comments are given 

Course ANNU – 7015  - Dairy Cattle Nutrition  

– Course ANNU – 7016  - Beef  Cattle Nutrition   

– Most of the basic dairy and beef nutrition are expected to be covered in the 

other courses  

– Moreover, important species like sheep and goats could also be missed and 

not addressed  

– It is suggested to make the course broader and renamed as  

– “Advanced Ruminant Animals Nutrition” With 4 Credit Hours 

The reviewers also commented contents to be included in some of the courses for 

example below are commented to be included in the course “Animal nutrition course” 

– Best cost ration formulation 

– Mineral and vitamin nutrition 

– Roughage: concentrate ratio 

– Use of TMR and feeding management  
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