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1. Background
Ethiopia has an agriculture-based economy from which close to 85% of the population derives
their livelihood; as a result of this, the country follows agriculture led – industrialization. For the
achievement of such policy, the role of animals is believed as it takes the major contribution.
Though the country has huge animal genotype in terms of number and type in the continent, it
has not attained food self-sufficiency.
Bearing this fact, Animal Production and Technology program (the Previous Animal Science and
Technology) under College of Agriculture and Environmental Sciences, Bahir Dar University
had been launched in 2005/2006 academic year to produce animal scientist at under graduate
level. Soon after two-three years, it began to train students in post graduate program under the
specialization of “Animal Production” in 2007/2008 and “Animal Genetics and Breeding” in
2009 and then in apiculture. Till then, the program has shown good encouragement by
contributing its own share in providing professionals for the country.
However, one of the critical problem of the country is the un proper utilization of the animal
genotype owing to insufficient number of professionals trained (who specialized) in Animal
Genetics and Breeding. To maximize the productivity of the livestock, the country needs highly
trained manpower which is currently in short supply. The graduates of this program would be
absorbed in the general agricultural economy of the country, improve the research capacity of the
university and research institutes, and aid the staff development program of institutions. In line
of this, the new discipline is believed in solving the problem. It has also a direct impact in
fulfilling and achieving vision and mission of the university in particular.
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2. Rationale of the program
It is evident that shortage of well-trained professionals in the area of animal sciences in general
and Animals Genetics and Breeding in particular is common in Ethiopia as well as in Africa.
Considering this problem, the government of Ethiopia is increasing the number of agricultural
universities, colleges and training centers at a precedent rate and Bahir Dar University is part of
that program. The university has a number of programs in Agriculture and one of which is
Animal Production and Technology Department (has both undergraduate and post graduate
programs). In this regard, the University is playing crucial roles in producing technically capable
trained human resources who would contribute to the national economy.
Results of the need assessment carried out in different organizations, institutions and NGOs have
shown that there is a high demand for Animals Genetics and Breeding specialists to develop the
livestock sector. Especially the main stakeholders of the program, such as Ministry of
Agriculture, Research Institutes, Universities and other governmental organization showed
interest for competent well skilled Animals Genetics and Breeding professionals at a graduate
level. According to the respondents, the PhD program is very important to improve the low
productivity of the indigenous livestock breeds through selective breeding and crossbreeding
with exotic breeds.
Currently, there are few universities offering Animals Genetics and Breeding at MSc as well as
PhD level in Ethiopia. Therefore, the PhD program of “Animals Genetics and Breeding”
curriculum is designed with experience of other Universities in the country and similar overseas
programs. The program will be under Program of Animal Production and Technology is intended
to be highly purposive, research supported, stakeholders demanded, practice oriented and a
relevant to the developmental needs of the country in general and in Amhara Region in
particular. The program will also play great roles in-service training and other community
services.
About 45 % of the respondents in the need assessment study were MSc holder with related
profession and quoted that opening this PhD program is very critical. About 53% of the
respondents said that, the University is too late to open the program as it has long and huge
experiences in different MSc. programs.

According to the need assessment result Estimated
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number of PhD required in the next 5 years will be more than 100 as all research centers and
Universities need PhD holder specialization in Animal Genetics and Breeding. Therefore the
requirement in relation to the estimated number of PhD students that can be produced by other
existing programs in the country and abroad will be more than 100 in the coming 5 years. As a
result the University will have comparative advantage of attracting both national and
international students.

3. Professional Profile
The proposed PhD program in Animal Genetics and Breeding is expected to develop
professionals who:


Are able to work as an independent researchers in their field of specialization;



Involve in policy advice and consultancy in their field of specializations;



Serve as an academicians in institute of higher learning;



Initiate, mange and lead development projects;



Run and mange agro-businesses; and



Serve as self-employed consultants.

4. Program objectives
The objectives of the PhD program is to produce highly qualified and competent professionals,
well versed in animal

genetics and breeding

skills so that they can play crucial roles in

developing livestock development options, research projects and strategies aimed at solving
problems associated with animal breeding thereby to improve the living standard of the rural
population. Therefore, opening this program will not only

deal about genetics and breeding

skills but about advancing the science – through original research work for the development of
the livestock sector in general and improvement of the livestock in particular.
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5. Graduate profiles
One of the major factors which the country is unable to utilize the huge livestock population is
the absence or insufficient number of well trained manpower in this area of specialization. As a
result of this no more improvement has been observed in the livestock production and
productivity and the husbandry practice in general. If one may observe at ranches, farms and
other livestock producing areas, the husbandry practice is usually going on by non animal
geneticist and breeders. Similarly, researchable issues in regard to Animal genetics and breeding
have been tried to address by any livestock production professionals so long. From this, one can
imagine that to what extent those research agendas were addressed. Therefore, equipped with the
necessary knowledge and skills, the graduates of this program will be engaged in research
centers as researchers, able to work as livestock producers, experts at various levels and
consultants for various regional and national governmental and non-governmental institutions
and private industries involved in the livestock industry. They are also expected to work in
colleges, Universities and/or agriculture curriculum development centers and breeding policy
and/or strategy development issues for improvement and sustainable utilization of animal genetic
resources.

6. Academic Requirements
6.1 Admission requirements
Applicants must have completed the academic requirements for the Master of Science degree in
Animal genetics and breeding, Animal Sciences, Animal production and technology, Biology,
veterinary Sciences, Fisheries, biotechnology or other related sciences from accredited higher
learning institutions.
Besides, applicants should present focused research concept notes (maximum 5 pages) and at
least two letters of recommendations from persons who are able to judge the candidates ability to
satisfactorily undertake PhD studies.

Non-Animal genetics and breeding majors admitted to the

program may be required to take some prerequisite courses (Bridge courses) from the MSc
Animal Genetics and Breeding program. These courses will be worked out by the department
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graduate committee and approved by the graduate program based on the MSc. credentials of the
student.

6.2. Duration of the study
The PhD program is a three years program. Students will have one year (2 semesters) for course
work and 2 years for dissertation research work, results write up including desiertation
manuscript and journal articles, and defense are anticipated to require up to 3 years.

The

maximum study duration to expire is as per the legislation of Bahir Dar University.
6.3. Graduation Requirements


The PhD degree candidate in Animal Genetics and Breeding has a course work
requirement of at least 21 credits hour or 52 CP of European Credit Transfer System
(ECTS) of course work and thirty (30) credit hours or 144 CP/ECTS of research work on
which a dissertation is prepared, defended successfully and got a pass;



The students must score a minimum CGPA of 3.00 ;



A copy of at least two research articles published or accepted for publication in a
reputable journal (Science indexed journal) from the doctoral dissertation.

6. 4. Medium of instruction
The medium of instruction for the program is ENGLISH

7. Degree Nomenclature
The degree conferred on successful candidates will be called in English: DOCTORY OF
PHILOSOPHY DEGREE (PhD) IN “ANIMAL GENETICS AND BREEDING”; in Amharic:
የፍልስፍና ዶክትሬት ዲግሪ በ እንስሳት ስነ-ዘር እና ዝርያ ማሻሻል

8. Assessment and evaluation
PhD student progress is assessed regularly and formally by the College through assigned
program supervisors. The assessments focus on both completion of coursework and the
development of professional skills in research, scientific paper writing and service through the
following methods:
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8.1 Mode of assessment
1. Theory
a. Term paper assignments
b. Reading assignments
c. Presentations
d. Final-exam
2. Practical
a. Practical/lab/field attendance and exercises
b. Practical/lab/field reports
c. Practical/lab/field exam(s), as deem necessary
3. Dissertation, seminars and reports presentation
a. Quality and originality of paper presented
b. Ways of presentation
c. Defending material presented
d. Confidence of the presenter
8. 2. Grading system
As per rules and regulations of postgraduate programs of Bahir Dar University

9. Assignment of course codes
The module 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 ‘Angb’ indicates Animal genetics and breeding. The three digit
numbers indicate the year of module offering, the first number shows the year of the study '8'
for1st year and '9' for 2nd year, while 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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10. List of Modules, Courses and their Status
Module 01. Animal Genomics and diversity at Small holder system (AngbM801)
Status
Course Title
Molecular Genetics in
Animal Breeding
Genetic diversity of farm
animals and its utilization
Advanced animal
Biotechnology

Course Code

Contact Hours
L/
H
L P
T S
3
1
2 48 6 93
3
1
2 48 6 93
3
1
2 48 6 93

Cr. Hr
Compulsory

Angb8012
Angb8013

3(2+3)
Compulsory
4(3+3)
Compulsory

Angb8014

3(2+3)
10

CP/ECT
S
7
9
7
23

Module 02: Animal Breed Improvement and enhancement at Small holder system
(AngbM802)
Status
Course Title
Designing Animal breeding
program
Advanced population and
Quantitative genetics

Course Code
Angb8021

Contact Hours
Cr. Hr

L

L/P

3(2+3)

32

48

3(2+3)
6

32

48

T
1
6
1
6

compulsory
Compulsory

Angb8024

H
S
9
3
9
3

CP/EC
TS
7
7
14

Module 03: Research methods and their application in Animal breeding (AngbM803)
Course title

Status
Course Code

Advanced Biometrical Genetics
and bioinformatics
PhD Seminar I in Animal
Breeding and genetics
PhD Seminar II in Animal
Breeding and genetics
PhD Dissertation Research in
Animal Genetics and
Breeding
Total

Total Hours
Cr. Hr

Compulsory
Angb8 031
Angb8 033
Angb8034
Angb9021

Compulsory

3 (2+3)
1 (0+3)

Compulsory

1 (0+3)

Compulsory

L L/P
3
2 48

T

CP/E
HS CTS

16

93

7

0 0

48

60

4

0 0

48

60

4

0

144

24
48

144

30(0+30)
1296

159

35
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9. Module/ Course Breakdown
9.1 Regular program
Year 1, Semester 1
Module Course Title
No
01
Molecular Genetics
in
Animal breeding
03
Advanced Biometrical
Genetics and
bioinformatics
01
Genetic Diversity of
animals and their
utilization at Small holder
system
03
PhD Seminar I in
Animal genetics and
Breeding
Total

Year 1, semester 2
Module
Course Title
No
01
02

02
03

Advanced animal
Biotechnology
Designing Animal
breeding program
Advanced
population and
Quantitative
genetics
PhD Seminar II in
Animal Genetics
and Breeding
Total

Course
Code

Cr. Hr

CP

No of
weeks
16

3 (2+3)
Angb8011

7

Angb8 031

3(2+3)
4(3+3)

7

Angb8032
1 (0+3)

9
4

11

27

16
16

Cr. Hr

CP

3(2+3)

7

3(2+3)

7

Duration

Parallel

Week 1-16

Parallel

Week 1-16

Parallel

Week 1-16

Parallel

Week 1-16

16

Angb8 033

Course
Code

Delivery

No of
weeks
16

Delivery

Duration

Parallel

Week 1-16

Angb8013
Angb8014

Angb8024
Angb8034

Week 1-16
16

3(2+3)

7

16

1 (0+3)

4

16

Parallel
Parallel

Week 1-16

Week 1-16
Parallel

10

25
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Year 2, Semester 1
Module
Course Title
No
03
PhD Dissertation
Research in Animal
Genetics and
Breeding
(proposal preparation
and defense)

Course
Code
Angb9021

Cr. Hr

CP

No of
weeks

Delivery

Duration

60

Parallel

Whole
semester

30(0+30)

30

144*
144

* Students are expected to write and defend their research proposal in Year 2, Semester 1

Year 2, Semester 2
Module
Course Title
No
03
PhD Dissertation
Research in Animal
Genetics and
Breeding
(data collection )

Course Code

Cr. Hr

No of
weeks

Delivery

Duration

60

Parallel

Whole
semester

No of
weeks

Delivery

Duration

Parallel

Whole
semester

Angb9021
30(0+30)

30

Year 3, Semester 1
Module
Course Title
No
03
PhD Dissertation
Research in Animal
Genetics and
Breeding
(data collection )

CP

Course Code

Cr. Hr

144*
144

CP

Angb9021
30(0+30)

30

144*
144

60
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Year 3, Semesters 2
Module
No
03

Course Title

Course Code

PhD Dissertation
Research in Animal
Genetics and
Breeding
( data analysis,
Writing up and
defense)

Angb9021

Cr. Hr

CP

No of
weeks

Delivery

Duration

Parallel

Whole
semester

Summary

Cr.Hr

CP/ECTS

Total course work

21

52

PhD dissertation Research

12

100-120

Overall total

51

196

30(0+30)

30

144*
144

60

11. Resources
11.1 Staff profile
The department of Animal production and Technology is staffed with highly qualified teachers
who are offering graduate degree program in Animal Genetics and Breeding for
interdepartmental courses. National staffs from International Research Institute, Addis Ababa
University, Ethiopian Institute of Agricultural Research and Haramaya University are also
volunteers to work as external staff. The program will also involve expatriates and international
staff as required.
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Table 1. Staff profile of Animal Production and Technology
No Name
1
Kefyalew
Alemayehu
2
Getinet Mekuriaw
3
Zewudu Wuletaw
5
Damte Kebede
6
Mengistie Taye

Qualification
PhD

Academic rank
Associate Professor

Area of research/Field of Study
Animal Genetics and Breeding

PhD
PhD
MSc
MSc

Animal Genetics and Breeding
Animal Genetics and Breeding
Animal Genetics and Breeding
Bioinformatics

7
8
9
10
11
12
13
14
15
16
17
18
19
20

MSc
PhD
PhD
PhD
DVM-MSc
DVM-MSc
DVM-MSc
DVM
DVM-MSc
PhD
PhD
MSC
PhD(Expatriate)
PhD(Expatriate)

Ast. Professor,
Assistant professor
Lecturer
Assistant professor
PhD student
Lecture
Asso. Professor
Asso Professor
Ast. Professor
Asso Professor
Asso Professor
Asso Professor
Lecturer
Assistant professor
Ast. Professor
Ast. Professor
Lecturer
Ast. Professor
Ast. Professor

Fentahun Meheret
Zeleke Mekuriaw
Firew Tegegne
YeshambelMekuriaw
Mussie H/Melekot
Hailu Mazengia
Habtamu Tassew
Habtamu Tamirat
Workneh w/Agegn
Asaminew Tassew
Bimrew Asmare
Hirut Geremew
Dlip Kumar
Laiju Sam

Biotechnology
Reproductive Physiology
Animal Nutrition
Animal Nutrition
Tropical Animal Health
Tropical Vet. Pathology
microbiology
Surgery
Tropical Animal Production
Animal Nutrition
Human nutrition
Veterinary epidemiology
Microbiology

11.2. Existing physical resources and infrastructure
Internet access: The University is networked with broadband internet connection and has its
own web site.
Animal farm and laboratory: The program has established Animal breeding and Genetics lab
together with Biotechnology laboratory. The animal farm is also another opportunity to conduct
research in live animal.
Class room and office: The program has class rooms and office at Blue Nile 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.
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12. Partnerships / Cooperation
The program has regional, national and international connection and recognition. Regionally, the
program 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 Agriculture, Ethiopian Institute of Agricultural Research,

Holeta Research Center,

regional laboratories ( human and animal) and with several national

and international Universities and NGOs.

13. Quality Assurance Mechanism
The Program 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. Feedback will be collected when part-time staffs deliver courses.
Moreover, alumni and employer feedback survey, and external evaluation and auditing of the
program will be performed.
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13. ANNEXES
Appendix 1: Module Handbook

Module Name
Module Number
Total ECTS of
the module
Competence of
the module

Objective of the
module

Description of
the modules

Bahir Dar University
College of Agriculture and Environmental Sciences
Animal Production and Technology Program
PhD in Animal Genetics and Breeding
Animal Genomics and diversity at Small holder system
01
23 ECTS or 10 credits

To enable students to be acquainted with Biological diversity,
gene pool and animal genetic resources
to increase the interest of student to explore the genetic
diversity of farm animals , science of DNA & RNA profile and
its role in animal breeding
student able to manipulate different molecular techniques for
genomic and genetic diversity analysis
The objectives of the module are:
To introduce students with Biological diversity, gene pool and
animal genetic resources.
To acquaint students with Management of animal genetic resources,
their classification by risk of endanger and methods of
conservation.
Evaluation and monitoring of genetic diversity in animal
population.
Evaluation of genetic diversity based on pedigree information.
Mating systems.
Evaluation and conservation of endangered populations. Pedigree
analysis and management of genetic diversity in populations.
Strategy for development of indigenous farm animal breeds.
Molecular Genetics in Animal breeding , Genetic diversity of farm animals
and it utilization , Advanced animal Biotechnology
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Bahir Dar University
College of Agriculture and Environmental Sciences
Animal Production and Technology Program
PhD in Animal Genetics and Breeding
Module Name
Module Number
Total ECTS of the
module
Competence of the
module

Objective of the
module

Description of
modules

Animal Breed Improvement and enhancement at Small holder system
02
14 or 6 Credits
To enhance the knowledge of students on animal breed
improvement techniques and its sciences
to update the skill of the student on major constraints of animal
breeding and management practices
to develop the interest of the student on planning ,designing and
optimizing animal breeding enhancement and improvement
program for sustainable use of animal genetic
The objectives of the module are:
To introduce students with the animal breeding, inheritance:
Multiple alleles inheritance, calculating numbers of genes, and
significance of polygenic inheritance.
to update the student knowledge and skill on application of
animal biotechnology
to introduce the student in the sciences of bioinformatics and its
application
To acquaint students’ about Constraints in livestock breeding in
the tropics, reproduction fertility, sterility and their genetic basis.
Sources of variation: Genetic variation, environmental variation,
interaction and correlation between genetic with environment.
To acquired student skill development in planning genetic
improvement program
Designing Animal breeding program, Advanced Population and
quantitative genetics
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Bahir Dar University
College of Agriculture and Environmental Sciences
Animal Production and Technology Program
PhD in Animal Genetics and Breeding
Module Name
Module Number
Total ECTS of the
module
Competence of the
module

Objective of the
module

Description of the
module

Research methods and their application in Animal breeding
03
159 ECTS or 35 Credits
To enhance the knowledge of students on developing
research proposals, implementing and evaluation of
research projects, and reviewing and presenting research
results
To upgrade the skills of students on developing research
proposals, implementing and evaluation of research
projects, and reviewing and presenting research results
To develop the interest of students to developing research
proposals, implementing and evaluation of research
projects, and reviewing and presenting research results
The objectives of the module are:
To introduce students with the Advanced Biometrics in and software
application Animal Science
To make enable students to identify the gaps and the level of
existing technology in the given subject matter
To make enable students writing thesis and Scientific papers
To equip with the practices of, proposal writing, data collection,
analyses and presentation
Advanced Biometrical Genetics and bioinformatics , PhD Seminar I in
Animal Breeding and genetics, PhD Seminar II in Animal Breeding and
genetics and PhD Dissertation Research in Animal Breeding and
genetics

Page 18

Appendix 2: Course Guidebook
Appendix 2-1: course guide for Molecular Genetics in Animal Breeding

Course Title
Course Code
PhD Program
Module Name
Module No.
Course Chair

Bahir Dar University
College of Agriculture and Environmental Sciences
Animal Production and Technology Program
Molecular Genetics in Animal Breeding
Angb8012
Animal genetics and Breeding
Animal Genomics and diversity at Small holder system
01
Office location:
Mobile:
Consultation Hours:

Instructor/Tutor

ECTS Credits (CP)
Contact Hours (per
week)
Lecture days, Hours
& Room:
Tutorial/Lab days &
Hours
Target Group:
Year /Semester
Pre-requisites
Status of the course

Office location:
Mobile: e-mail:
Consultation Hours:
7
Lecture
Tutorial

Lab/Practical

Home Study

Total

PhD in Animal genetics and Breeding
Year 1 & Semester 1
Compulsory
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COURSE DESCRIPTION
Principles of Evolutionary Genetics, Natural selection , Stochastic processes in evolution - ,
Genetics and evolution in structured populations , Detecting selection at the molecular level ,
Rates of molecular evolution , Weak selection on non-coding gene features , Evolution of
eukaryotic genome structure , Gene family evolution and phylogenetics , Gene genealogies ,
Gene function and molecular evolution , Evolution of multidomain proteins, Evolutionary
epigenetics, Evolutionary morphometrics, Evolution of genetic variance-covariance structure,
Genetics of Speciation , Genetics of reproductive isolation and species differences in model
organisms ,Theory of phylogenetic estimation , Philosophical and methodological differences in
phylogenetics, The evolutionary genetics of senescence , Demography of an age-structured
population , Experimental evolution
Genomic analysis in Animal breeding: Modern genomic analysis, Genetic linkage studies,
Shotgun sequencing an entire genome, sequencing the animal genome, Functional/comparative
genomic analysis .Genomic Selection in Animal Genetics and Breeding :Marker assisted
selection, Genotype assisted selection, Marker assisted introgression, Parentage analysis in
admixture population, Molecular analysis of genetic diversity, genome-wide mapping to genome
sequencing.
Molecular breeding in animal sciences: Animal identification and traceability,Reproductive
enhancement, Transgenic livestock; Germ line manipulation and Gene based trait selection;
Animal health: diagnosis, protection and treatment, Genetic introgression , Gene segregation and
inbreeding effects. Tools of genetic engineering: Principles of cloning, vectors and cloning
strategies,Cloning process,DNA cloning, Plasmid cloning strategy, Types of cloning vector ,
PCR cloning strategies, Cloning and isolating genes the old-fashioned way using positional
cloning, Search for the cystic fibrosis gene

COURSE OBJECTIVES
At the end of this course students will be able to:












Understand the Principles of Evolutionary Genetics
Identify and discuss the Stochastic processes in evolution
Genetics and evolution in structured populations ,
Gene family evolution and phylogenetics , Gene genealogies ,
Gene function and molecular evolution,
Genetics of Speciation,
The evolutionary genetics of senescence ,
Understand what Genomic analysis in Animal breeding
Understand and Characterize Molecular breeding in animal sciences.
Identify and discuss Genomic Selection methods in Animal Genetics and Breeding.
Discus, identify Tools of genetic engineering
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TENTATIVE SCHEDULE FOR LECTURE AND READING
Week

Lecture

1

I

II
2

I
II

II

4

5

I

Conceptual focus

Chapter one : Principles of Evolutionary
Genetics
1.1Natural selection ,
1.2 Stochastic processes in evolution 1.3 Genetics and evolution in structured
populations ,
1.4
Detecting selection at the
molecular level ,
1.5 Rates of molecular evolution ,
Weak selection on non-coding gene
features
1.6 Gene family evolution
1.7 phylogenetics ,
1.8 Gene genealogies ,
Chapter Two : Gene function and
molecular evolution,
2.1.
Evolution of multidomain
proteins,
2.2.
Evolutionary epigenetics,
2.3.
Evolutionary morphometrics,
2.4.
Evolution of genetic variancecovariance structure,

Practical/
Demonstr
ation
-

-

Reading

Introduction to
Molecular Genetics and
Genomics
Page 1 to 131

-

Modern Molecular
Biology
Page 1 to 157

-

-

II

Chapter Three : Genetics of Speciation,
3.1
Genetics of reproductive
isolation and species differences in
model organisms ,
3.2.
Theory of phylogenetic
estimation ,
3.2
Philosophical and
methodological differences in
phylogenetics,

-

I

Chapter Four : The evolutionary genetics
of senescence ,
4.1 Demography of an age-structured
population ,
4.2 Experimental evolution

-
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1

I

Chapter Five : Principles of Evolutionary Genetics
5.1Natural selection ,
5.2 Stochastic processes in evolution 5.3 Genetics and evolution in structured
populations ,
5.4 Detecting selection at the molecular level ,
5.5 Rates of molecular evolution ,

-

I
II

5.6 Weak selection on non-coding gene features
5.7 Gene family evolution
5.8 phylogenetics ,
5.8 Gene genealogies ,

-

II

Chapter six: Gene function and molecular
evolution,
6.1 Evolution of multidomain proteins,
6.2 Evolutionary epigenetics,
6.3 Evolutionary morphometrics,

-

II

2

4

5

I

6.4

-

Evolution of genetic variance-covariance
structure,

-

II

Chapter Seven : Genetics of Speciation,
7.1 Genetics of reproductive isolation and species
differences in model organisms ,
7.2 Theory of phylogenetic estimation ,
7.3 Philosophical and methodological
differences in phylogenetics,

-

I

Chapter Eight : The evolutionary genetics of
senescence ,
8.1 Demography of an age-structured population ,
8.2 Experimental evolution

-

Introduction to
Molecular
Genetics and
Genomics
Page 1 to 131
Modern
Molecular
Biology
Page 1 to 157
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ASSESSMENT METHODS
1. Reflections: keep a weekly reflection of the instructors reaction, query about theoretical
discussion and reading assignment
2. Homework; Homework assignments will be given to help reinforce some topics covered
or not covered in class
3. Lab practical
4. Paper presentations: All students will be required to complete literature review based
papers to successful complete the course.
5. mid /and or final exam
EVALUATIONS



Presentations
Final examTotal

= 50%
= 50%
= 100%

Approved
_______________
Name
Instructor/Tutor
______________
Name
Course Chair
______________
Name
PGRC coordinator

______________
Signature
______________
Signature
______________
Signature
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Appendix 2 -2: Course guide for advanced animal Biotechnology

Course Title
Course Code
PhD Program
Module Name
Module No.
Course Chair

Bahir Dar University
College of Agriculture and Environmental Sciences
Animal Production and Technology Program
Advanced animal Biotechnology
Angb8014
Animal Genetics and Breeding
Animal Genomics and diversity at Small holder system
01
Office location:
Mobile:
Consultation Hours:

; e-mail:

Instructor/Tutor

ECTS Credits (CP)
Contact Hours
Lecture days,
Hours & Room:
Tutorial/Lab days
& Hours
Target Group:
Year /Semester
Pre-requisites
Status of the course

Office location:
Mobile:
Consultation Hours:
7
Lecture
Tutorial

; e-mail:

Lab/Practical

Home Study

Total

PhD in Animal Genetics and Breeding
Year 1 & semester 2
Compulsory
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COURSE DESCRIPTION
Introduction: The basic tools for genome analysis. Genetic engineering: insertion of foreign
DNA and, gene transfer. Evaluation and dissemination of transgenic in animal production.
Biochemical and DNA polymorphism. QTLs (Quantitative Trait Loci), Marker genes and gene
mapping. Marker assisted selection in animal breeding. PCR; Embryo manipulation. Embryonic
stem cells and its application in animal breeding.
Course objectives: At the end of this course, the student will be able to:
In depth understanding of Biotechnology and genomics.
Increased awareness of the importance of genome analysis in research and applications.
D Lecture Conceptual Focus
Activities/tasks
at (hrs)
e
2
Introduction –basic tools for genome -Listen to a lecture and take notes on the
analysis
lesson treated,
-Take part in reading assignment,
-Assignment submission
2
Methods of gene isolation. Eukaryotic
-Forward all the confusion or doubts
organelles and accessing the genome
students may have in relation to the
given lecture
3
Methods of inserting of foreign DNA, Gene -Literature review and presentation
transfer technology.
(seminar)
Transformation , transfection and somatic cell
cloning
3
Primary and secondary cell culture
Continuous cell lines.
Application of cell culture technology in
animal viral vaccines and pharmaceutical
proteins

2

2

Structure of sperm and ovum
Cryopreservation of sperm and ova
Artificial insemination
Superovulation
-Synchronization of estrous
Advantages and disadvantages
Cryopreservation of embryos
Ethics of embryo manipulation

-Listen to a lecture and take notes on the
lesson treated,
-Take part in reading assignment,
-Assignment submission
-Forward all the confusion or doubts
students may have in relation to the
given lecture

Page 25

3

Transgenic manipulation of animal embryos
Different applications of transgenic animal
technology
Animal Viral vectors

-Listen to a lecture and take notes on the
lesson treated,
-Take part in reading assignment,
-Forward all the confusion or doubts
students may have in relation to the
given lecture
-Literature review and presentation
(seminar)

3

Animal closing –basics
Cloning from embryonic stem cells and adult
cells
Cloning different animals
Cloning for conservation and conservation of
endangered species

Listen to a lecture and take notes on the
lesson treated,
-Take part in reading assignment,
-Assignment submission
-Forward all the confusion or doubts
students may have in relation to the
given lecture

3

Social and ethical issues of cloning
Biochemical and DNA polymorphism
Different methods in characterization
animal genomes

of

4

STR, QTL, RFLP, RAPD
Genetic basis of disease resistance

1
2

Transgenic animal production and expression
of therapeutic proteins
Immunological and nucleic acid based
detection methods for identification of animal
species. PCR

1

Marker assisted selection in animal breeding

2

Embryonic stem cell and
animal breeding

applications in
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Mode of Delivery
The mode of the delivery of the course combines lectures, discussion, questioning and
answering, readings, assignments, individual and /or group works and presentation.
Assessment Methods
Evaluation will be carried out based on continuous assessment which comprises:
 Presentations
= 50%
 Final exam= 50%
Total
= 100%
Grading: As per the university’s regulation
REFERENCES
Principles of genome analysis and genomics-SP primrose and RM twyman 2008
Discovering Genomics, proteomics and Bioinformatics- A Malcome Campbell and Laurie heyer
2010
Understanding Biotechnology- Aluizio Borem, Fabricio R santos and David Brown 2009
Genes VI Benjamin Lewin.
Approved
_______________
Name
Instructor/Tutor
______________
Name
Course Chair
______________
Name
Postgraduate Coordinator

______________
Signature
______________
Signature
______________
Signature
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Appendix 2 -3:
holder system

Course Title
Course Code
PhD Program
Module Name
Module No.
Course Chair

Course guide for Genetic Diversity of animals and their utilization at Small

Bahir Dar University
College of Agriculture and Environmental Sciences
Animal Production and Technology Program
Genetic Diversity of animals farm Animal and its utilization
Angb8013
Animal Genetics and Breeding
Animal Genomics and diversity at Small holder system
01
Office location:
Mobile:
Consultation Hours:

; e-mail:

Instructor/Tutor

ECTS Credits
(CP)
Contact Hours
Lecture days,
Hours &
Room:
Tutorial/Lab
days & Hours
Target Group:
Year /Semester
Pre-requisites
Status of the
course

Office location:
Mobile:
Consultation Hours:
9
Lecture

Tutorial

; e-mail:

Lab/Practical

Home Study

Total

PhD in Animal Genetics and Breeding
Year 1 & semester 1
Compulsory
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COURSE DESCRIPTION
Course objectives: At the end of this course, the student will be able to:

Date

Have knowledge on the local and exotic breeds of live stock. Analysis and
characterization of livestock diversity
Have an understanding of the criteria for the classifications of endangered, vulnerable and
threatened species.
Posses’ knowledge of methods for quantifying genetic diversity with an emphasis on
molecular approaches for assessment and management of natural resources.
Understand the relationships between genetic diversity, inbreeding, reproductive fitness
and evolutionary potential.
Understand the effects of population size reduction, population bottlenecks and
population fragmentation on genetic diversity as well as the implications for natural
resource management.
Define management units and understand the theory of genetic management
approaches for wild populations, captive populations and for reintroduction strategies.
Posses a basic knowledge of the applications of molecular tools in resolving taxonomic
uncertainties, understanding species biology, forensics and management of renewable
resources.
Lecture
Conceptual Focus
Activities/tasks
(hrs)
2
1.Introduction to Utilization of animal genetic
-Listen to a lecture and take notes on
resources
the lesson treated,
2. Biological diversity, gene pool
-Take part in reading assignment,
3. Evaluation and monitoring of genetic
-Assignment submission
diversity in animal population
-Forward all the confusion or doubts
4. Inbreeding and Inbreeding Depression
students may have in relation to the
Fragmentation of Populations and Gene Flow
given lecture
4.1.
Defining Genetic Management Units
-Literature review and presentation

Genetic Management of farm animal
(seminar)
Populations

Genetic Management of Captive
Populations

Genetic Management Considerations
for Reintroduction
4.2
Molecular Genetics for Forensics and
admixture
Detecting hybridization/introgression
Detecting and dating genetic bottlenecks

2

,
Population Viability Analysis (PVA),
Endangerment and Extinction
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4

Indigenous animal genetic resources of Ethiopia

2

Understanding
genetic
variation-origin
of
genetic variation, genetic sampling, rate of
inbreeding and effecting population size, factors
affecting inbreeding
Genetics and Extinction
-Listen to a lecture and take notes on
the lesson treated,
Techniques for analysis and characterization.
-Take part in reading assignment,
-Assignment submission
Genetic affects of decreasing population
-Forward all the confusion or doubts
students may have in relation to the
given lecture

2
2

4

Genetic
management
of populations in
conservation programs Choosing breeding
animals Contributions to gene bank and its
utilization Identification of populations

-Listen to a lecture and take notes on
the lesson treated,
-Take part in reading assignment,
-Forward all the confusion or doubts
students may have in relation to the
given lecture
-Literature review and presentation
(seminar)

3

Characterizing and conserving Genetic
Diversity, Genetics and Population Viability

3

Genetic erosion
Significance and how to reduce

4

Evolution in Large and Small Populations
Population Size Reduction and Loss of Genetic
Diversity

Listen to a lecture and take notes on
the lesson treated,
-Take part in reading assignment,
-Assignment submission
-Forward all the confusion or doubts
students may have in relation to the
given lecture

4

Proper utilization of animal genetic resources
International and national patenting laws
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Mode of Delivery
The mode of the delivery of the course combines lectures, discussion, questioning and
answering, readings, assignments, individual and /or group works and presentation.
Assessment Methods
Evaluation will be carried out based on continuous assessment which comprises:



Presentations
Final examTotal

= 50%
= 50%
= 100%

Grading: As per the university’s regulation
REFERENCES
The state of world’s animal genetic resources for food and agriculture, FAO documents 2007
Ethiopian agricultural and government documents.
Approved
_______________
Name
Instructor/Tutor
______________
Name
Course Chair
______________
Name
PGRC coordinator

______________
Signature
______________
Signature
______________
Signature
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Appendix 2 -4: Course guide for Designing Animal breeding program

Course Title
Course Code
PhD Program
Module Name
Module No.
Course Chair

Bahir Dar University
College of Agriculture and Environmental Sciences
Animal Production and Technology Program
Designing Animal breeding program
Angb8021
Animal Genetics and Breeding
Animal Breed Improvement and enhancement at Small holder system
02
Office location:
Mobile:
Consultation Hours:

; e-mail:

Instructor/Tutor

ECTS Credits (CP)
Contact Hours (per
week)
Lecture days,
Hours & Room:
Tutorial/Lab days
& Hours
Target Group:
Year /Semester
Pre-requisites
Status of the course

Office location:
Mobile:
Consultation Hours:
7
Lecture
Tutorial
32
16

; e-mail:

Lab/Practical
0

Home Study
141

Total
189

PhD in Animal Genetics and Breeding
Year 1 & semester 2
Compulsory
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COURSE DESCRIPTION
Content
Multiple Trait Selection: Multiple Trait Selection: Prediction of response ,Factors affecting
multi trait response ,Robust response curves, desired gains, risk .Design of breeding
programs:
Design of animal breeding programs – overview, Inbreeding ,Optimizing Design
of BP , Multi Stage Selection. Using Genomic Information: Accuracy of GBV, Accuracy of
GEBV,Genomic
selection
on
inbreeding ,Genomic
selection
in
crossbreeding
programs. Breeding program designs to exploit GS : Cost Benefit of Breeding
Programs ,Design of reference populations ,Imputation strategies , Design of reference
populations. Scenarios and cases, across species
.
Course objectives: At the end of this course, the student will be able to:
Understand Livestock breeding and Multiple Trait Selection
Explore BV Using Genomic Information
Understand design of breeding programs
Use Genetic improvement tools using GIS
Will explore Scenarios and cases, across species
Design breeding plan and adaptation mechanisms
Date

Lecture
(hrs)
2

Conceptual Focus

Activities/tasks

Chapter One : Design of breeding
programs:
2.1 Overview of Design of animal
breeding programs
2.2 Inbreeding ,
2.3 Optimizing Design of B
2.4 Multi Stage Designs

2

Chapter Two : Multiple Trait Selection:
1.1. Prediction of response ,
1.2. Factors affecting multi
trait response ,
1.3. Robust response curves,
1.4. desired gains,
1.5. Multi Stage Selection
1.6. Risk of trait selection

-Listen to a lecture and take notes on the
lesson treated,
-Take part in reading assignment,
-Assignment submission
-Forward all the confusion or doubts
students may have in relation to the
given lecture
-Literature review and presentation
(seminar)

3

Chapter
three:
Using
Genomic
Information
3.1 Accuracy of GBV,
3.2 Accuracy of GEBV
3.3 Genomic
selection
on
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3

inbreeding ,
3.4 Genomic
selection
in
crossbreeding programs.
Chapter four: Breeding program designs
4.1 Population structure and breeding
objective
4.2 Cost Benefit of Breeding Programs ,
4.3 Design of reference populations ,
4.4 Imputation strategies
4.5 Design of reference populations.
4.6 prediction of genetic change
Chapter five: Estimation of genetic and
economic gains.
4.2.
Optimizing genetic progress.
Breeding plans based on relationship:
Likeness between relatives and degree of
relationship.
Breeding plans based on somatic
likeness.

2

Chapter five: Scenarios and cases, across -Listen to a lecture and take notes on the
species
lesson treated,
-Take part in reading assignment,
-Assignment submission
-Forward all the confusion or doubts
students may have in relation to the
given lecture

Mode of Delivery
The mode of the delivery of the course combines lectures, discussion, questioning and
answering, readings, assignments, individual and /or group works and presentation.
Assessment Methods
Evaluation will be carried out based on continuous assessment which comprises:
 Presentations
= 50%
 Final exam= 50%
Total
= 100%
Grading: As per the university’s regulation
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REFERENCES
1. SP primrose and RM Twyman 2008 : Principles of genome analysis and genomics2. A Malcome Campbell and Laurie Heyer 2010: Discovering Genomics, proteomics and
Bioinformatics3. Aluizio Borem, Fabricio R santos and David Brown 2009: Understanding Biotechnology- n
Genes VI Benjamin Lewin.
Approved
_______________
Name
Instructor/Tutor
______________
Name
Course Chair
______________
Name
PGRC Coordinator

______________
Signature
______________
Signature
______________
Signature

Appendix 2 -5: Course guide for Advanced Biometrical Genetics and Bioinformatics

Course Title
Course Code
PhD Program
Module Name
Module No.
Course Chair

Bahir Dar University
College of Agriculture and Environmental Sciences
Animal Production and Technology Program
Advanced Biometrical Genetics and bioinformatics
Angb8 031
Animal Genetics and Breeding
Research methods and their application in Animal breeding
03
Office location:
Mobile:
Consultation Hours:

; e-mail:

Instructor/Tutor
Office location:
Mobile:
Consultation Hours:

; e-mail:
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ECTS Credits (CP)
Contact Hours (per
week)
Lecture days,
Hours & Room:
Tutorial/Lab days &
Hours
Target Group:
Year /Semester
Pre-requisites
Status of the course

7
Lecture
32

Tutorial
48

Lab/Practical
32

Home Study
77

Total
189

PhD in Animal Genetics and Breeding
Year 1 & semester 2
Compulsory

COURSE DESCRIPTION
Hypothesis testing and assumptions,
Models and Variances ,Association models and its
measurements, Principles of field experimentation and designs, correlation and regressions,
Software applications Introduction to bioinformatics, the NCBI data model, the gen bank
sequence database, submitting DNA sequences to the databases, structure databases, Introduction
to Structures, Expressed Sequence Tags (ESTS), phylo-genetic analysis, Comparative Genome
Analyses

Date

Lecture
(hrs)
2

3

Conceptual Focus

Activities/tasks

CHAPTER one : HYPOTHESIS TESTING
1.1. Hypothesis test of a population mean
1.1.1. P - value
1.1.2. A hypothesis test can be one- or two-sided
1.1.3. Hypothesis test of a population mean for a
small sample
1.2. Hypothesis test of the difference between two
population means
1.3. Hypothesis tests using confidence intervals
1.4. Statistical and practical significance
1.5. Types of errors in inferences and power of test
1.6. Sample size calculation
CHAPTER two
: CORRELATION AND
REGRESSIONS
-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 test.
-Non linear regression

-Listen to a lecture and take
notes on the lesson treated,
-Take part in reading
assignment,
-Assignment submission
-Forward all the confusion or
doubts students may have in
relation to the given lecture

-Listen to a lecture and take
notes on the lesson treated,
-Take part in reading
assignment,
-Forward all the confusion or
doubts students may have in
relation to the given lecture
-Literature review and
presentation
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(seminar)

3

CHAPTER three : ANIMAL MODELS AND
MULTIVARIATE ANALYSES
BLUP Animal Model, Analysis of non
orthogonal animal data, planning of animal
experiments.
Multivariate
analysis:
PCA,
discriminate
analysis, factorial analysis.
All models and designs should be supported with
appropriate statistical soft wares as practical.

1

Chapter four : Introduction to bioinformatics
What is Bioinformatics
Origin of bioinformatics and biological
databases
Database or databank?
Why biological data bases

2

THE NCBI DATA MODEL
-PUBs: Publications or Perish
-SEQ-Ids: What’s in a Name?
-BIOSEQs: Sequences
-BIOSEQ-SETs: Collections of Sequences
-SEQ-ANNOT: Annotating the Sequence
-SEQ-DESCR: Describing the Sequence
Chapter Five . THE GENBANK SEQUENCE
DATABASE
Introduction
Primary and Secondary Databases
Format vs. Content: Computers vs.
Humans
The Database
GenBank Flatfile: A Dissection
Example of GenBank Flatfile Format
Example of EMBL Flatfile Format
Example of a Record in CON Division

3

3

Listen to a lecture and take
notes on the lesson treated,
-Take part in reading
assignment,
-Assignment submission
-Forward all the confusion or
doubts students may have in
relation to the given lecture

-Listen to a lecture and take notes
on the lesson treated,
-Take part in reading assignment,
-Assignment submission
-Forward all the confusion or
doubts students may have in
relation to the given lecture
-Literature review and
presentation (seminar)

SUBMITTING DNA SEQUENCES TO THE
DATABASES
-Population, Phylogenetic, and Mutation Studies
-Protein-Only Submissions
-How to Submit on the World Wide Web
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-How to Submit with Sequin
-Consequences of the Data Model
-EST/STS/GSS/HTG/SNP and Genome Centers
-DDBJ/EMBL/GenBank

2

STRUCTURE DATABASES
Introduction to Structures
-PDB: Protein Data Bank at the Research
Collaboratory for
-Structural Bioinformatics (RCSB)
-MMDB: Molecular Modeling Database at NCBI
-Structure File Formats
-Visualizing Structural Information
-Database Structure Viewers
-Advanced Structure Modeling

2

Chapter six: EXPRESSED SEQUENCE TAGS
(ESTs)
-What is an EST?
-EST Clustering
-TIGR Gene Indices
-Gene Prediction in Genomic DNA
-ESTs and Sequence Polymorphisms

3

Chapter Seven : PHYLOGENETIC ANALYSIS
-Fundamental Elements of Phylogenetic Models
-Tree Interpretation—The Importance of
Identifying Paralogs and Orthologs
-Phylogenetic Data Analysis: The Four Steps
-Alignment: Building the Data Model
-Alignment: Extraction of a Phylogenetic Data
Set
-Tree-Building Methods
COMPARATIVE GENOME ANALYSES
-Progress in Genome Sequencing
-Genome Analysis and Annotation

3

4

-Listen to a lecture and take notes
on the lesson treated,
-Take part in reading assignment,
-Assignment submission
-Forward all the confusion or
doubts students may have in
relation to the given lecture

-Listen to a lecture and take notes
on the lesson treated,
-Take part in reading assignment,
-Forward all the confusion or
doubts students may have in
relation to the given lecture
-Literature review and
presentation (seminar)
Listen to a lecture and take notes
on the lesson treated,
-Take part in reading assignment,
-Assignment submission
-Forward all the confusion or
doubts students may have in
relation to the given lecture

Chapter Eight : SOFT WARE APPLICATIONS
SAS, G-STAT, R, BLasta, FASTA, MEGAS and
others
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Mode of Delivery
The mode of the delivery of the course combines lectures, discussion, questioning and
answering, readings, assignments, individual and /or group works and presentation.
Assessment Methods
Evaluation will be carried out based on continuous assessment which comprises:
 Presentations
= 50%
 Final exam= 50%
Total
= 100%
Grading: As per the university’s regulation
REFERENCES
REFERENCES
1. Primrose S P and Twyman R M, 2008: Principles of genome analysis and genomics2. Malcome Campbell and Laurie Heyer 2010: Discovering Genomics, proteomics and
Bioinformatics- A
3. Aluizio Borem, Fabricio R santos and David Brown 2009: Understanding BiotechnologyGenes VI Benjamin Lewin.

Approved
_______________
Name
Instructor/Tutor
______________
Name
Course Chair
______________
Name
PGRC Coordinator

______________
Signature
______________
Signature
______________
Signature
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Appendix 2 -6: Course guide for PhD Seminar I in Animal Genetics and Breeding

Course Title
Course Code
PhD Program
Module Name
Module No.
Course Chair

Bahir Dar University
College of Agriculture and Environmental Sciences
Animal Production and Technology Program
PhD Seminar I in animal genetic and breeding
Angb8 033
Animal genetic and breeding
Research methods and their application in Animal breeding
03
Office location:
Mobile:--------------------- e-mail: ------------------Consultation Hours: -----

Instructor/Tutor

ECTS Credits (CP)
Contact Hours (per
semester)
Lecture days,
Hours & Room:
Tutorial/Lab days
& Hours
Target Group:
Year /Semester
Pre-requisites
Status of the course

Office location:
Mobile: --------------e-mail: ............
Consultation Hours:
4
Lecture
Tutorial
Lab/Practical
0
48
0

Home Study
60

Total
108

PhD in animal genetic and breeding
Year 1 Semester 2
Compulsory

COURSE OBJECTIVE



To introduce candidates to simple techniques of presentation and communication
To help them learn the methods of reviewing, analyzing, compiling and presenting most
recent research works and findings
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COURSE DESCRIPTION
A PhD candidate will select relevant current scientific topic 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.
MODE OF DELIVERY
PhD seminar presentation will be announced to all interested participants and the candidate is
expected to present his/her observations in the seminar on the selected topic related to his field of
specialization other than his dissertation research topic. Presentation will be conducted using
audio-visual aids like Power-point in a meeting hall for one hour (20 to 25 minutes presentation
by the student and 20 to 30 minutes for discussion (questions and answers).
ASSESSMENT METHODS
Evaluation of the content and presentation by professionals and peers. School Graduate Council
members and graduate students will evaluate the course based on the organization of the
compiled review paper; manner of presentation and response of the candidate to questions. An
evaluation form prepared for this purpose will be used.
 Paper quality
= 50%
 Presentation
= 30%
 Responding to questions
= 20%
Total
= 100%
GRADING
Grading will be done as per the university’s regulation.
Approved
______________________________________
Name of Instructor/Tutor
Signature
________________________________________
______________________________________
Name of Course Chair
Signature
________________________________
______________________________________
Name of Postgraduate Coordinator

Signature
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Appendix 2 -7 Course guide for PhD Seminar II in Animal Genetics and Breeding

Bahir Dar University
College of Agriculture and Environmental Sciences
Animal Production and Technology Program
Course Title
Course Code
PhD Program
Module Name
Module No.
Course Chair

PhD Seminar II in animal genetic and breeding
Angb8034
Animal genetic and breeding
Research methods and their application in Animal breeding
03
Office location:
Mobile: --------------------------------------; e-mail: -----Consultation Hours:

Instructor/Tutor

ECTS Credits (CP)
Contact Hours (per
semester)
Lecture days,
Hours & Room:
Tutorial/Lab days
& Hours
Target Group:
Year /Semester
Pre-requisites
Status of the course

Office location: Z
Mobile: ------------------------ e-mail:
Consultation Hours:
4
Lecture
Tutorial
Lab/Practical
0
48
0

Home Study
60

Total
108

PhD in Animal genetic and breeding second year students
Year 2 Semester 1
Compulsory

COURSE OBJECTIVE



To introduce candidates to simple techniques of presentation and communication
To help them learn the methods of reviewing, analyzing, compiling and presenting most
recent research works and findings

COURSE DESCRIPTION
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A PhD candidate will select relevant scientific topic for the second 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.
MODE OF DELIVERY
PhD seminar presentation will be announced to all interested participants and the candidate is
expected to present his/her observations in the seminar on the selected topic related to his field of
specialization other than his dissertation research topic. Presentation will be conducted using
audio-visual aids like Power-point in a meeting hall for one hour (20 to 25 minutes presentation
by the student and 20 to 30 minutes for discussion (questions and answers).
ASSESSMENT METHODS
Evaluation of the content and presentation by professionals and peers. School Graduate Council
members and graduate students will evaluate the course based on the organization of the
compiled review paper; manner of presentation and response of the candidate to questions. An
evaluation form prepared for this purpose will be used.
 Paper quality
= 50%
 Presentation
= 30%
 Responding to questions
= 20%
Total
= 100%
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GRADING
Grading will be fixed based on the national criteria.
Approved
_____________________________ ______________________________________
Name of Instructor/Tutor
Signature
_______________________
______________________________________
Name of Course Chair

Signature

______________________________________
Name of Postgraduate Coordinator
Signature
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Appendix 2 -8: Course guide for PhD Dissertation Research in Animal Genetics and Breeding

Course Title
Course Code
PhD Program
Module Name
Module No.
Course Chair

Bahir Dar University
College of Agriculture and Environmental Sciences
Animal Production and Technology Program
PhD Dissertation Research in animal genetic and breeding
Angb9021
Animal genetic and breeding
Research methods and their application in Animal breeding
03
Office location:
Mobile: -----------------------e-mail:
Consultation Hours:

Instructor/Tutor

ECTS Credits (CP)
Contact Hours (per
semester)
Lecture days,
Hours & Room:
Tutorial/Lab days
& Hours
Target Group:
Year /Semester
Pre-requisites
Status of the course

Office location:
Mobile:-------------------- e-mail: -----------------Consultation Hours:
30
Lecture
Tutorial
Lab/Practical
Home Study
0
144
1296
2448

Total
3888

PhD animal genetic and breeding first year students
Year 2 Semester 1  Year 3 Semester 2
Compulsory

COURSE OBJECTIVE



To introduce PhD candidates with identification of concrete researchable problems and
development of sound research proposals
To practice candidates to carryout research independently, and publish and present their
research results

COURSE DESCRIPTION
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A Ph.D. candidate is required to identify a research problem relevant to the subject concerned
and on national priority. Formulation of the research proposal should be according to the
standard research methodology and in consultation with the advisory committee. The problem
should reflect the current advances in the field and should have objectives intended for new
findings and/or for confirmation of known facts for the Ethiopian conditions or on issues of
global importance. After the approval, the candidate is expected to execute the proposal and
come up with the findings in the form of a dissertation.
MODE OF DELIVERY
Presenting and defending synopsis and then full proposal, executing the proposal upon official
approval, presenting copies of at least two journal articles, submitting dissertation manuscript,
dissertation defense, and final submission of corrected and approved dissertation manuscript.
ASSESSMENT METHODS
Copies of journal articles and dissertation manuscript submission, and dissertation defense.
Dissertation manuscript quality and dissertation defense up to the standard is accepted to pass
with satisfactory to excellent grades, otherwise rejected to pass if it is not up to the standard.
GRADING
Grading will be done as per the national regulation.

Approved
_______________________ ______________________________________
Name of Instructor/Tutor
Signature
____________________________________-______________________________________
Name of Course Chair
Signature
_______________________-______________________________________
Name of Postgraduate Coordinator
Signature
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Appendix 2 -9: Course guide for Advanced population and Quantitative Genetics

Course Title
Course Code
PhD Program
Module Name
Module No.
Course Chair

Bahir Dar University
College of Agriculture and Environmental Sciences
Animal Production and Technology Program
Advanced population and Quantitative Genetics
Angb8 031
Animal Genetics and Breeding
Research methods and their application in Animal breeding
03
Office location:
Mobile:
Consultation Hours:

; e-mail:

Instructor/Tutor
Office location:
Mobile:
Consultation Hours:
7
Lecture
Tutorial
32
48

ECTS Credits (CP)
Contact Hours (per
Lab/Practical
week)
32
Lecture days,
Hours & Room:
Tutorial/Lab days &
Hours
Target Group:
PhD in Animal Genetics and Breeding
Year /Semester
Year 1 & semester 2
Pre-requisites
Status of the course Compulsory

; e-mail:

Home Study
77

Total
189

COURSE DESCRIPTION

Sources of Variation: correction for environment (fixed effects),genetic parameters,
Genetic relationships. Statistical Models and estimation of effects: Estimating
effects Estimating genetic effects , Measuring genetic diversity from molecular data.
model and Genetic relationships between populations :Genetic effects → variance
Genetic effects → familial covariances , Variance components → familial

non-genetic
Single locus
components,
covariances.
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Components of a Genetic models. POPULATION MODEL, Allele & genotype frequencies
TRANSMISSION MODEL, Mendelian segregation, Identity by descent & genetic relatedness
PHENOTYPE MODEL, Biometrical model of quantitative traits, Additive & dominance
components, correlation in QTL effect

Date

Lecture
(hrs)
1

Conceptual Focus

Activities/tasks

CHAPTER ONE: INTRODUCTION
Sources of Variation
1. correction for environment (fixed effects),
2. genetic parameters,
3. genetic relationships

2

CHAPTER TWO: Statistical Models and estimation
of effects
1. Estimating non-genetic effects
2. Estimating genetic effects
Measuring genetic diversity from molecular data
CHAPTER THREE: Single locus model and
Genetic relationships between populations
1. Genetic effects → variance components
2. Genetic effects → familial covariances
3. Variance components → familial
covariances

-Listen to a lecture and take
notes on the lesson treated,
-Take part in reading
assignment,
-Assignment submission
-Forward all the confusion or
doubts students may have in
relation to the given lecture
-Literature review and
presentation
(seminar)

3

3

CHAPTER FOUR: Components of a Genetic
models
• POPULATION MODEL
– Allele & genotype frequencies
• TRANSMISSION MODEL
– Mendelian segregation
– Identity by descent & genetic
relatedness
• PHENOTYPE MODEL
– Biometrical model of quantitative
traits
– Additive & dominance components
– correlation in QTL effect
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Mode of Delivery
The mode of the delivery of the course combines lectures, discussion, questioning and
answering, readings, assignments, individual and /or group works and presentation.
Assessment Methods
Evaluation will be carried out based on continuous assessment which comprises:
 Presentations
= 50%
 Final exam= 50%
Total
= 100%
Grading: As per the university’s regulation
REFERENCES
Approved
_______________
Name
Instructor/Tutor
______________
Name
Course Chair
______________
Name
PGRC Coordinator

______________
Signature
______________
Signature
______________
Signature

COURSE POLICY
Students are expected to submit potential appropriate research topics to the course chair and
select one most appropriate one with the consensus of the course chair at the end of the second
semester of first year. Then, they have to review literatures exhaustively on their selected topics
and develop research proposal scientifically to submit it to the course chair at beginning of the 1 st
semester of second year. Once the proposals are approved by respective supervisors, in
consultation with the course chair, the students must fix the date and time of their proposal
defense.
A week ahead before their proposal defense, the students should advertize their proposal defense
through posting advertizing notes on the college’s main notice boards. Ahead of time before their
proposal defense presentation, they have to prepare high quality presentations with power point
and rehearse themselves to present their proposal in 20 minutes with high standard presentation
style and approach.
During their proposal presentation, they have to wear elegantly, shut off their mobiles, and
present orally as well as keep the time allowed. After completion of presentation, they have to
request the audiences politely to raise questions, suggestions, recommendations, comments, etc
related to the presented seminars. While the audiences forward their ideas and comments, the
concerned students should take notes, and then respond to the comments and questions properly.
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Showing unfriendly and impolitely responses to the audiences are totally forbidden and if
students do so they will be penalized seriously.
All students in the program should attend their colleagues’ proposals defense as well as they
have to actively participate in the proposal defense so as to improve the proposals. Any students
not available in their colleagues’ proposal defense presentations more than 25% will be
penalized seriously. All students should be punctual and sit in the proposal defense hall 5
minutes ahead of the presentation schedule. Entrance into the proposal defense hall after the start
of presentation is considered as interference of the defense and students coming late into the
proposal presentation hall will be considered as they are absence.
Students should then improve their proposal according to the comments and suggestions
obtained from their defense presentation, and submit again to their respective supervisors and to
the course chair so as to check the proposals whether or not they are improved as per the
comments and suggestions given during the proposal defense presentations. After the approval of
the final research proposals by respective supervisors as well as by the course chair, the
proposals will be submitted to the graduate coordination office for official approval to start the
implementation of the proposals.
During the implementation of the proposals, students should frequently update the progress to
their supervisors and to the course chair. Besides, the students should take appointment with their
supervisors to visit their field/lab/greenhouse experiments timely. The supervisors should also
follow up the implementation of the dissertation researches as per their approved proposals.
Students will start to analyze and compile their research results if only if when their supervisors
are satisfied with the implementation of the experiments.
With close supervision and consultation of supervisors, students should write both dissertation
manuscript and articles for peer-reviewed journals. Students can apply for final dissertation
defense following the approval of their supervisors as well as submitting copies of at least two
journal articles which are already published or accepted by peer-reviewed journals.
Dissertation defense preparation and presentation should be as that of the proposals. Students
should improve their dissertation manuscripts as per comments and suggestions of the
examination board members. Furthermore, members of the examination board should approve
with their signatures verifying that the dissertation manuscripts are improved as per their
comments as well as are up to the standards for final submission to the graduate programs
coordination office.
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