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Gene equilibrium of a breeding population. Change in gene frequency. Use of molecular marker for
variation study. Genetic selection for population improvement. Path analysis of genetic relationship related
to plants and animals. Mating systems and inbreeding during population improvement. Mating designs.
Application of quantitative genetics and statistics for plant breeding. Quantitative trait loci of improving traits.
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Selection methods for sexually and asexually propagated plants. Population improvement, line
development and selection for hybrid production. Response to selection in single and multiple traits. Indirect
selection. Selection for specific objectives. Effects of genotype by environment interaction. Maintenance
breeding of commercial varieties.
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Chromosome structure and classification, chromosome aberration, chromosome and plant evolution.

Genetic material, DNA replication, plant genome and gene, transcription, translation and gene expression

regulation. Basic of DNA markers and application. QTL mapping for plant breeding.
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Classification of the limiting biotic factors and control of biotic stress by genetic means.

Methodologies and techniques of plant breeding and selection for disease, insect and other pest resistance.
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Pollen, seed and seedling management. Application of new technology in line selection. Breeding

for specific traits. Process of testing, data analysis and releasing of new cultivars.
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Database management of germplasm in a plant breeding program, , statistical analysis packages for
plant breeding. information retrieval from public databases, data mining, design and construction of a

relational database in a plant breeding program and Bioinformatics in plant breeding.
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Evaluation and description the field crop germplasm characteristics, creating field crop breeding
program and using new techniques and technology in field crop breeding by focusing on the objectives of
specific field crop breeding. Case studies of breeding procedures and objectives of breeding programs in major

industrial economic crop such as rice, corn, sugarcane, tuber crops, oil crops and fiber crops.
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Plant breeding outlook in different biological, social, environmental and economical angles.

Interconnection among knowledge and idea in plant breeding at cellular and molecular level.
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Biotechnology and molecular genetics in plant breeding, structure and analysis of nucleic acids,

developing molecular markers for plant selelction, genome mapping and quantitative trait locus analysis,

marker-assisted selection and gene pyramiding.
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Plant breeding business. Product and market analysis. Management of plant breeding program.
Production, marketing and distribution of seeds. Ethics and laws related to plant breeding. Management and

administration of seed companies. Field trips required.
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Advanced statistical methodology in plant breeding. Best linear unbiased prediction. Scaling effects
and analysis of line crosses. Methods of detecting major genes, maternal effects and sex linkages.
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(Advanced Research Methods in Plant Breeding) 3(1-6-5)
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Principles and methods in plant breeding research, identification of research problems, formulation
of research objectives and hypotheses, collection of data, construction of questionnaire, data analysis and

interpretation, application of statistics for research, report writing and presentation.
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Selected topics in plant breeding at the doctoral degree level. Topics are subjected to change each

semeter.
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Presentation and discussion on current interesting topics in plant breeding at the doctoral degree
level.
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Study and research in plant breeding at the doctoral degree level and compile into a written report.
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(Thesis) 1-72
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Research at the doctoral degree level and compile into thesis.
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Genetic theories, genetic resources and crop evolution and their application
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Theoretical and genetical approaches in plant breeding. Discussion on heterosis, cytogenetics,

mutations, polyploidy, apomixis, male sterility, biometric and tissue culture in relation to crop improvement.
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Genetic and plant breeding approaches in the environment of crop varieties resistant to stress environment.
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Plant introduction, germplasm evaluation in qualitative and quantitative traits. Stability of the lines
and genotype by environment interaction. Advance experimental designs and multivariate statistics. Direct and

indirect selection and molecular marker associated with the traits.
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Plant genome component and structure. Uses of various DNA marker types. Construction of chromosome map
of vegetable, ornamental and fruit crop. Marker assisted selection. Gene tagging and quatitative trait loci
analysis. Map-base gene cloning and DNA fingerprinting analysis. Comparative genome analysis. Functional

genomics.
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Type and genetic of economical vegetable, theory related to vegetable breeding, selection techniques

and utilization of biotechnology processes for vegetable breeding. Case study.
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