Sher-e-Bangla Agricultural University 

Dept. of Animal Nutrition, Genetics and Breeding
Courses and Curricula for M. S. in Animal Breeding and Genetics
	Course Code
	Course Title
	Credit Hour

	Compulsory courses
                                   18                                                                                                             

	ANGB 616
	Breeding For Farm Animals
	3

	ANGB 617
	Poultry Breeding and Reproduction
	3

	ANGB 618
	Artificial insemination and Reproductive Biotechnology
	3

	ANGB 619
	Animal Cytogenetics and Immunogenetics
	3

	ANGB 620
	Quantitative Genetics in Animal Breeding
	3

	ANGB 621
	Animal Reproduction
	3

	Elective Courses                                                                                                             12

	ANGB 622
	Molecular Genetics and Genetic Engineering 
	3

	ANGB 623
	Herd Fertility and Reproductive Management
	

	ANGB 624
	Biometrics of Genetics and Animal Breeding
	3

	ANGB 625
	Computer usage in Animal Breeding and Genetics
	3

	ANGB 626
	Genetic Diversity and Breeding Practices in Pet Animals
	3

	ANGB 608
	Nutrition and Reproduction
	3

	APMA 601 
	Advanced Ruminant Production
	3

	DASC 601
	Modern Dairy Cattle Production
	3

	AGST 510
	Biostatistics and Demography
	3

	
	Or Related Courses from other Departments
	

	Research semester

	ANGB 700
	Seminar
	1

	ANGB 701
	Research work for thesis
	16

	                                                                                                     Total Cr. Hr.
	47


January- June Semester

(Elective courses may be changed in different semester)

	Compulsory Courses 

	Course Code
	Course Title
	Credit Hour

	ANGB 616
	Breeding For Farm Animals
	3

	ANGB 617
	Poultry Breeding and Reproduction
	3

	ANGB 618
	Artificial Insemination and Reproductive Biotechnology
	3

	Elective Courses (any two)

	ANGB 622
	Molecular Genetics and Genetic Engineering
	3

	AGST 510
	Biostatistics and Demography
	3

	ANGB 624
	Biometrics of Genetics and Animal Breeding
	3

	ANGB 627
	Genetic Diversity and Breeding Practices in Pet Animals
	3

	ANGB 608
	Nutrition and Reproduction
	3


July- December Semester
(Elective courses may be changed in different semester)

	Compulsory Courses 

	Course Code
	Course Title
	Credit Hour

	ANGB 619
	Animal Cytogenetics and Immunogenetics
	3

	ANGB 620
	Quantitative Genetics in Animal Breeding
	3

	ANGB 621
	Animal Reproduction
	3

	Elective Courses (any two)

	ANGB 623
	Herd Fertility and Reproductive Management
	3

	ANGB 625
	Computer usage in Animal Breeding and Genetics
	3

	APMA 601 
	Advanced Ruminant Production
	3

	 DASC 601
	Modern Dairy Cattle Production
	3


Course Title: Breeding For Farm Animals
Course Code: ANGB 616
Credit hours: 3
Fundamentals of Animal Breeding: Scope and nature of Animal Breeding, population, Breed and breed structure, design of breeding programs, breed evaluation.
Genetic Parameters: Heritability, repeatability and genetic correlation of traits.
Genetic evaluation: Prediction of breeding value, selection index principle, best linear unbiased prediction (BLUP), most probable producing ability (MPPA), quantitative trait loci (QTL). 
Selection Methodology: Selection objective, selection criteria, selection aid, performance testing, progeny testing, single and multi-trait selection, selection for correlated traits, single gene effect in animal breeding, nucleus breeding system, accuracy of selection, selection response, selection limit, community based breeding system. 
Mating system: Inbreeding, inbreeding depression, crossbreeding and heterosis, selection for combining ability, formation of synthetic breeds, grading-up and species hybridization, breed conservation.
Breeding plan formulation: Improvement goal, existing genetic resources, genotype environment interaction, improvement policy, breeding and improvement for desired traits in different farm species, breeding policy formulation for dairy, beef and draft cattle, buffalo, goat, sheep, pig, rabbit and zoo animals.

Course Title: Poultry Breeding and Reproduction
Course Code: ANGB 617

Credit hours: 3
Introduction: Importance and scope of poultry breeding, origin and domestication, evaluation, diversity and conservation of poultry species. 
Poultry genetic resources: Species, breed, strains, lines and families, pigmentation in the feather, skin , meat and egg, genetics of biochemical variants, immunogenetics and diseases resistance, genetic parameters of economic trait in poultry, heritability, repeatability and genetic correlation, reproductive biology of poultry in relation to genetics and breeding.
Breeding strategy for commercial broiler and layer porduction: Selection and breeding for meat production, Selection and breeding for egg production, breeding for general and specific combining ability, development of large scale poultry breeding program.
Management of reproduction using photo schedules: Introduction, controlling the onset and maintenance of lay, controlling sexual maturation of males, controlling the timing of oviposition, lighting regimes-constant illumination. 
Monitoring reproductive success: Introduction, estimating the rate of ovulation and oviposition, estimating the rate of fertility and hatchability. 
Course Title: Artificial insemination and Reproductive Biotechnology
Course Code: ANGB 618

Credit hours: 3
Introduction of biotechnology: Historical development, definition, branches, importance and its uses in animal production. 
Artificial insemination: Historical aspect, introduction and role of AI, semen evaluation, processing and preservation, modern technique for ultra-evaluation and semen cryopreservation, factors affecting freezabiliy of semen, post thawing evaluation and method of using frozen  semen for AI, use of deep frozen semen and semen bank, separation of X and Y chromosome bearing spermatozoa and its applicability.
Assisted reproductive biotechnology: Estrus synchronization and its prospect, super ovulation, use of embryo and oocytes in commercial practice and research, embryo transfer technology, oocyte recovery and IVM, IVF and IVC system, embryo freezing, cloning of embryos and embryo bank. Pregnancy diagnosis and parturition. 
Course Title: Animal Cytogenetics and Immunogenetics 
Course Code: ANGB 619

Credit hours: 3
History: Historical prospective and stages of development of genetics, Darwinism, and theory of evaluation, Mendel’s contribution to genetics and exception to mendelism.
Cytogenetics: Structure and replication for eukaryotic chromosomes, karyotype, tissue culture and different techniques of banding pattern, cytoplasmic inheritance, chromosomal aberration and gene mutation in morphological, biochemical and molecular level. 

Immunogenetics: Immune response, component of immune system, red cell antigens, antibody diversity, major histocompatibility complex (MHC), Blood group system and polymorphism of plasma protein in farm animals.

Course Title: Quantitative Genetics in Animal Breeding 
Course Code: ANGB 620
Credit hours: 3
Introduction: Relations among mendalian genetics, quantitative genetics and animal breeding. 

Genetic constitution  of a population: Gene frequency, Hardy-weinberg equilibrium, change of gene frequency in migration, mutation, selection and small population, the idealized population and inbred population.

Variation, values and means: Phenotypic and genotypic values, average effect and breeding values, genetic component of variance, environmental variance and repeatability. Phenotypic and genetic resemblance between relatives, genetic environmental covariance, heritability and its estimation, genetic and environmental correlation. 
Selection and breeding: response to selection and its prediction, long term selection effects, efficiency in various methods of selection, inbred lines, heterosis, synthetic population, general and specific combining ablilities, scale effects, threshold characters, and fitness related to matric characters. 
Course Title: Animal Reproduction 
Course Code: ANGB 621

Credit hours: 3
Introduction: Relationship of reproductive biology with genetics and animal breeding, germplasm research, livestock seed and future outlook, development  of male and female reproductive organs, reproductive cycle and pattern of reproduction in farm animals. 
Reproductive behavior: Sexual behavior in male and females, sequence of mechanism species and other factors affecting sexual behavior, maternal and neonatal behaviors and its association with neonatal mortality.

Endocrinology: Relationship between genetics and endocrinology, endocrine and nervous system, hormone transport receptor site mechanism of hormone action, regulation of hormone secretion, techniques used in measuring hormones, characteristics of GnRH, steroid hormones, prostaglandin and its commercial analogue, use of synthetic and placental hormone, transport and survival of gametes and embryo in vivo.

Environment and reproduction: Environment, reproductive behavior, adaptation,

Reproductive disorder: Genetic and environmental causes of infertility and sterility in male and female, ovarian dysfunction, disorders of fertilization, gestation and parturition, prenatal and post natal mortality, reproductive efficiency.

Course Title: Molecular Genetics and Genetic Engineering 
Course Code: ANGB 622

Credit hours: 3
Nucleic acids: Structure, classification and function, replication of DNA and RNA in prokaryotes and eukaryotes. 
Genetic code: Definition, codon, properties and application of genetic code.
Gene expression and regulation: Gene expression and gene regulation in prokaryotes and eukaryotes. 
Genetic engineering: Recombinant DNA, gene cloning and sequencing, formation and production of transgenic animals and future prospect, PCR technology, molecular  marker and their application to animal industry etc.

Course Title: Herd fertility and Reproductive Management 
Course Code: ANGB 623

Credit hours: 3
Herd fertility: Components of calving interval, submission rate and pregnancy rate and their measures. Calving index, targets for high performance.

Fertility recording system: Types and structure for fertility records, choosing a fertility recording system. 

Oestrus and service management: Oestrus behavior, methods and impediments for oestrus detection, improving oestrus detection, oestrus detection aids, recent approaches.

Service management: Pre-breeding management, timing of service, management of the day of service, holding facilities, sweeper bulls.

Pregnancy diagnosis: Normal pregnancy rate, early and late pregnancy diagnosis, methods, uses and limitations.

Economics of fertility: Effects of poor fertility on the profitability and their calculations.
Course Title: Biometrics of Genetics and Animal Breeding 

Course Code: ANGB 624

Credit hours: 3
Introduction: Gene and genotype frequencies, variance of gene frequency, effective population size, inbreeding and relationship coefficients.

Measurement of variation in traits: Mean, variance, correlation, regression analyses and partitioning of variance and co variance.
Estimation of genetic parameter: Heritability, repeatability and genetic correlation.

Construction of selection indices: Combined selection index, multitrait selection index.

Estimation of breeding values: Individual, ancestors, sibs and progeny performance. 

Prediction of genetic gain:  Selection, selection differential, direct and correlated response to selection, estimation of heterosis.

Course Title: Computer usage in Animal Breeding and Genetics 
Course Code: ANGB 625
Credit hours: 3
Introduction: An over view of computer application in genetics and animal breeding. 
Data entry and processing: Data file and entry of data material, numerical and string variable, creation of directory and sub directory, sorting data and creation of secondary data files and database, construction of pedigree files for quantitative analysis. 
Program application: Application of programs and soft wares such as statistical analysis system (SAS), mixed model least – square and maximum likelihood (LSMLML), Estimation of genetic variance and covariance using variance component estimation (VCE), Prediction and estimation of Breeding values (PEST), ASREML.
Course Title: Genetic Diversity and Breeding practices in Pet Animals
Course Code: ANGB 627 

Credit hours: 3

Introduction: An overview of Pet animal diversity, conservation and utilization of genetic resources of Pets.
Dog genetic diversity: Evolutionary relationships of domestic dog, origin of the domestic dog, ancestor of dog, origin of breeds, ancient dog breeds, wolf-dog hybridization, morphological diversity of domestic dog, colour diversity of dogs, genetics of behavior, breed improvement.

Cat diversity: History and domestication of cats, available breeds and type of cats, selective breeding, line breeding and inbreeding of cats.
Pigeon: Pigeon breed diversity and their temperament.
Rabbit: Genetics of rabbit breed and population, genetics for coat colour diversity of rabbit, breeding for domestic rabbit.


