
M.SC. PLANT BREEDING 

 

KCU 800: Biometry 

Importance of biostatistics; hypotheses; comparison of populations and samples; variables, 

graphs and frequency distribution, measures of central tendency, and dispersion, commonly 

used distributions, statistical estimation and decision theory; computer applications and 

analysis of experimental data; completely randomized designs, lattice designs, latin square 

designs and split plot experiments; factorial experiments; variation in factor and level 

number. Correlation and regression theory; distribution: chi-square and binomial; non-

parametric tests; tests of significance. 

 

KCU 801: Research Methods and Scientific Writing 
Overview; types of research; social and scientific, observation, experimental and survey. Main 

steps of research projects; identification of research problems, formulation of research 

questions, hypotheses, and objectives, planning, literature review. Sampling strategies; 

sampling designs; methods of data collection. Data cleaning and management; analysis; 

interpretation; report writing. Writing technical reports, styles of writing and referencing. 

Dissemination: publication, seminars, information packaging. Research ethics. IPR. 

KST 814: Advanced Seed Science and Technology 

Seed production and multiplication systems; propagation techniques: clones, sexual crops; 

anatomy and identification of seeds; seed physiology: developmental stages, maturation 

patterns, dormancy and viability, environmental and hormonal regulation; seed quality testing 

protocols and equipments; equipments specific to seeds; seed legislation; certification and 

quality; maintenance of genetic purity; application of biotechnology to seed health and trade; 

seed storage and longevity; commercial aspects: regulation, phytosanitation, marketing and 

trade; regulatory framework; seed security; gene banking. 

 

KST 829: Crop-Pest/Pathogen Interactions 

Plant pests and pathogen impacts; biology of pests, viruses, bacteria and fungi; symptomology, 

etiology; pathogenicity: genetic aspects of interactions, pathogenicity and disease resistance; 

basic ecological and epidemiological principles: establishment, spread of plant pests and 

diseases; pest and disease management, pest and disease resistance, forecasting, legislation; 

post harvest pests and diseases; yield and yield loss. 

 

KST 833: Cultivar Development and Release 

Overview of cultivar development: goal and objectives of cultivar development; self/open 

pollinated populations and hybrid cultivars; major traits;  improved yields; disease resistance, 

stress tolerance, shelf life, aesthetics; strategies for cultivar development; legislation, 

registration, release procedures, germplasm exchange; maintenance and distribution; 

screening; plant breeder's rights; intellectual property rights and associated policy issues, 

regulatory conventions. 

 

KST 835: Utilization of Plant Genetic Resources  

Crop evolution; centers of origin and diversity; gene pools; crop domestication; principles of 

conservation; management of genetic resources: wild and domesticated; traditional and 



modern conservation methods; ex-situ conservation technology; gene banking; conventions 

governing the exploitation and conservation of genetic resources; design of explorations to 

acquire germplasm. 

 

KST 837: Biosafety, Ethics and Policy  

Overview; policies that apply to plant breeding; international conventions on access to 

germplasm; development, use and transfer of plant genetic resources; bio-terrorism; ethics in 

design of research projects; impacts of research process and products on wider community; 

good laboratory practice; environmental safety; policy development channels; public 

perception of biotechnology systems and products; Bio-safety and bio-hazards; genetic 

erosion; gene flow monitoring and estimation; risks of exotic pests and diseases; GMOs 

handling and monitoring; plant breeders’ rights, Union of Protection of Plant Varieties (UPOV) 

convention and intellectual property rights; patenting. 

 

KST 838: Plant Resistance to Biotic and Abiotic Stresses  

General principles and methods of breeding for resistance; choice of parental material; sources 

of resistance; inheritance of resistance; assessment and selection for resistance; development 

of resistant varieties; genetic variability of crop pests and pathogens; types of resistance; 

morphological and biochemical expression of resistance; environmental and genetic factors 

influencing expression and stability of plant resistance; mechanisms of plant resistance to pests 

and pathogens; mechanisms and breeding for tolerance to drought and, mineral deficiency and 

toxicity. 

 

KST 845: Population and Quantitative Genetics  

Population genetics: Hardy-Weinberg equilibrium; Natural selection; Population parameters: 

polymorphism and heterozygosity, inbreeding depression and coefficient; Genetic variation; 

genetic equilibrium; random genetic drift; Quantitative genetics: traits and their expression, 

threshold effects; artificial selection; partitioning phenotypic variance; Concepts of statistical 

genetics: genetic variance and covariance; heritability estimation: parent-offspring, half-sibs; 

mating designs; Diallel crosses; heterosis; G x E interactions and stability analysis; DNA 

markers. 

KST 847: Advanced Plant Breeding  

Principles of plant breeding; objectives and strategies of plant breeding; genetic basis for 

breeding self-pollinated crops; selection procedures following hybridization, backcross 

breeding methods; choice of parents and breeding method; Doubled haploid procedure; gamete 

selection for multiple constraints; genetic basis for breeding cross-pollinated crops; gene 

frequencies; response to selection; inbreeding depression and heterosis; development and 

evaluation of hybrid varieties; recurrent selection methods; breeding clonally propagated crops; 

breeding horticultural crops;  

 

  

 LEVEL 880 

 KST 880 Research and thesis- 8 Units 

Selection of research topic will be done by the student in consultation with supervisors. 

Research and thesis writing will be done in year two of the study culminating with thesis 

submission. The thesis will be examined according to the university regulation that is written 

and oral presentations. 
 


