                                   Department of Agronomy
 Course lay out for Ph D Program


	Course code & Title
	Credit Hour 

	1. Major Courses
	

	1a. Core
	18

	01. AGRO 601: Organic Agriculture 
	

	02. AGRO 602: Integrated Crop Management
	

	03. AGRO 603: Laboratory and Field Techniques in Agronomy
	

	04. AGRO 604: Sustainable Agriculture Resource Management 
	

	05. AGRO 605: Advanced Crop Physiology
	

	06. AGRO 606: Climate Change and Crop Production 
	

	
	

	1b. Elective
	6

	07. AGRO 607: Agro-meteorology and Crop Ecology
	

	08. AGRO 608: Environment and seed Quality
	

	09. AGRO 609: Dryland Farming and Watershed Management
	

	10. AGRO 610: Precision Agronomy
	

	11. AGRO 611: Biotechnological Improvement of Agronomic Crops
	

	12. AGRO 612: Crop Management on Problem Soils
	

	13. AGRO 613: Soil Plant Water Relations
	

	14. AGRO 614: Risk Management in Agriculture
	

	15. AGRO 501: Advanced Crop Production Technology 
	

	16. AGRO 502: Sustainable Agriculture & Organic Management 
	

	17. AGRO 503: Principles of Seed technology
	

	18. AGRO 504: Applied Weed Science
	

	19. AGRO 505: Farming System
	

	20. AGRO 506: Crop Physiology & Stress Agronomy
	

	21. AGRO 509: Irrigation Water Management
	

	22. AGRO 513: Fertilizer Management
	

	23. AGRO 514: Post Harvest Technology
	

	24. AGRO 516: Agronomic Research 
	

	
	

	2. Minor Courses 
	6

	Minor courses offered from other departments will be selected by the advisory committee as per student’s requirement   
	

	
	

	3. Seminar
	2  (1+1)

	01. AGRO 630A & AGRO 630B 
	

	
	

	4. Research  for Dissertation
	30

	01. AGRO 650
	



  
 

Sher-e-Bangla Agricultural University
Department of Agronomy
Ph. D. Syllabus
Course Name: Organic Agriculture
Course Code:  AGRO 601   Credit Hour: 3, Core

Course content

Evaluation and overview of organic agriculture, Origin of organic agriculture, History, importance, scope and benefits of organic agriculture, Environmental impacts. Crop rotation, Nutrient management, Green manures, Cultural strategies used in organic agriculture. Importance and limitation of tillage in organic agriculture, Environmental impact of tillage, Conceptualizing tillage management in organic agriculture. Components of soil fertility, Soil fertility management in organic farming, Sustaining soil fertility through organic matter management. Variety characteristics, Variety testing, Seed production, Research for organic breeding concepts and strategies. Insect, Disease and weed management studies in organic versus conventional agriculture. Production systems and food qualities, Safety from pathogens, Safety from toxic substances, Beneficial nutritional properties or other positive impacts on health. Housing, Organic livestock production, Animal nutrition and feeding, Grazing and grassland management, Health promotion and human role in organic animal herds. Opportunity and challenges, Trends in organic agriculture, Benefits of biotechnology in organic agriculture, Research prioritization of organic agriculture, Research and development need under organic agriculture in Bangladesh. Economic management, SWOT analysis, Demand, consume and marketing of organic foods. 


Sher-e-Bangla Agricultural University
Department of Agronomy
Ph. D. Syllabus
Course Name: Integrated Crop Management
Course Code:  AGRO 602   Credit Hour: 3, Core

Course content

Concept, History, Components, requirements & objective of integrated crop management (ICM); Approaches of ICM, Agricultural and environmental practices in ICM, Importance & future of ICM. Effects of site features, Crop rotation and varietal choice on achieving ICM, Factors influencing the choice of crop rotation, Environmental impact of contrasting rotations, Crop rotation basics. Soil properties relating agricultural management and prevention of soil erosion, Technology used in planned cultivation systems, Preplant N fertilizer application, In-season N fertilizer application, Integrated plant nutrient management system (IPNMS). Economics of IPM- microeconomics, Economic thresholds, Optimization, Tactics in IPM- Regulatory control, Cultural control, Biological control, Genetic manipulation of pests, Genetic manipulation of crops, Chemical control, Weed management and weed allelopathy, Organic crop production. Interaction between, Crop- livestock, Crop- weed, Alley cropping, Cultivar- soil, Nutrient- water- carbondioxide, Deleterious- beneficial rhizosphere. Importance of food quality and safety for developing countries, Need for action, Key elements and standard to ensure food safety, Physiology and principles relating to key systems and standards. Natural agricultural waste production, Non-natural agricultural waste production, Agricultural plastics, Management of farm waste, Potential pollution risk, Hazardous waste, Implications of farm wastes for farmers, Fly-tipping, Town waste collection and disposal authorities. Steps in good records management plan, Benefits of good record of management practices, Long-term and short-term farm business and their objectives, Farm policies & objectives, Evaluation and improvement of current farm practices, Safety and legal farm management functions.  

	
	Sher-e-Bangla Agricultural University
Department of Agronomy
Ph. D. Syllabus
Course Name: Laboratory and Field Techniques in Agronomy
Course Code:  AGRO 603   Credit Hour: 3, Core


Course content

Seed purity, Moisture content, Germination of non-dormant seed, Seed dormancy, Seed germination test, Tests for viability and vigor, Light and temperature effect on germination, Salinity and water stress effects on germination and seed vigor. Measurement of leaf area and dry matter production, Growth analysis, Leaf development, Canopy structure, Light interception and radiation use efficiency. Measurement of photosynthesis, Dark respiration, Stomatal conductance, Mesophyll conductance and internal CO2 concentration, Transpiration. Measurement of soil moisture, Soil water potential, Leaf water content, Relative water content, Water saturation deficit, Leaf water potential and osmotic potential, Root growth, Measurement of root length density, Root porosity and root activity. Crop tolerance to deficient water, Sub-and supra-optimal temperature and salinity stress, Measurement of leaf membrane thermostability. Analyses of organic matter, Nitrogen, Phosphorus, Potassium, Sodium, Calcium, Magnesium, Carbonate and bicarbonate, Sulfate, Boron, Micronutrients, Irrigation water quality. Temperature measurement of soil, Leaf, Canopy, Room.


Sher-e-Bangla Agricultural University
Department of Agronomy
Ph. D. Syllabus
Course Name: Sustainable Agricultural Resource Management
Course Code:  AGRO 604   Credit Hour: 3, Core

Course content


Definition and concept of Agricultural resources, Historical perspectives of agricultural resource management, Types of Agricultural Resources, Integrated natural resource  management (INRM) and its implication in crop production, Global goals and resource capacity. Introduction, Basics and background of sustainability, Sustainability concerns of agricultural resource, Future of sustainability concept. Principles and strategies of agroecology for designing, Agricultural Resource Management, Agro-ecological mechanisms for improving Agricultural Resource Management, Outcomes of agroecological approaches; Effects on yields, Effects on pesticides uses and yield, Effects on carbon balances, Effects on farm water use efficiency, Labor markets and migration patterns, Dietary and reproductive health to large farms, Small farms, Landless families. Concept of community based agricultural resource management, Qualifications, Strategies and reasons for paying attention to community based agricultural resource management. Options for agricultural resource management, Strengths and weakness. Community, Groups, Locality. Background or introduction of Agricultural resources of Bangladesh, Threats that degraded agricultural resource of Bangladesh, Conservation and sustainable ecological management of agricultural resources of Bangladesh. Coastal zones, Active flood plains and char land, Haor area, Piedmont plains (Foot Hill) area, Hilly area, Peat basin.


Sher-e-Bangla Agricultural University
Department of Agronomy
Ph. D. Syllabus
Course Name: Advanced Crop Physiology
Course Code:  AGRO 605   Credit Hour: 3, Core

Course content


Photosynthesis, Solar radiation and irradiance, The photosynthetic apparatus, Carbon dioxide fixation, The leaf as a photosynthetic organ, Net photosyntheis, Management factors affecting photosynthesis, Photosynthate utilization by crops, Interception of solar radiation, Radiation attenuation through crop canopies. Growth respiration, Maintenance respiration and photorespiration. Dry matter accumulation at different growth stages, Assimilate translocation, Phloem loading and unloading, Assimilate partitioning, Source – Sink relationship, Remobilization of assimilate, Agronomic factors affecting assimilate translocation and partitioning. Properties of water, Soil water availability, Water uptake and movement, Osmotic adjustment, Soil-plant-atmosphere continuum, Leaf energy balance, Agronomic regulations, Nutrient availability, Quantitative requirement and uptake, Charge balance, Enzyme activation and nutrient status, Agronomic management. Allometry, Growth dynamics, Growth analyses, Vegetative growth, Stem and root growth, Root differentiation, Contributions of seminal and crown root, Root efficiency,  Root distribution, Flowering and fruiting and maturation, Agronomic factors affecting crop growth, Crop growth regulators, Development factors, Yield functions, Population dynamics, Harvest index, Agronomic managements. Physiology of seed development, Physiology of seed germination; Metabolism of stored foods, Respiratory quotient, Germination requirements, Seedling emergence, Seedling growth, Seedling vigor, Factors of crop establishment. Definition and Types of stress, Moisture stress, Physiological adaptation of crop plants to moisture stress, Physiology of saline plants, Adaptive mechanisms of salt tolerance, Growth and physiological adaptations of different crops to salinity, Physiological mechanisms of nitrogen adsorption and assimilation in plants under stressful conditions, Stress signal transduction, Stress physiology research, Temperature, Physiological responses to climate change, Agronomic managements.







Sher-e-Bangla Agricultural University
Department of Agronomy
Ph. D. Syllabus
Course Name: Climate Change and Crop Production
Course Code:  AGRO 606   Credit Hour: 3, Core

Course content


Concept of climatic change, General causes of climatic change (green house gasses, high low temperature and high CO2 concentration), Climatic change hazards, Climatic change risk - global and Bangladesh perspective. Scenario of climatic change of the world over last 100 years, Climatic change scenario in Bangladesh, Projected climatic change in future. Maximum and minimum rainfall, Acid rain, Increasing temperature, Carbon sequestration, Salinity and drought over the world and Bangladesh. Increased temperature, CO2 concentration, Rainfall, Drought, Salinity and Green house gases on crop, Weed, pest and diseases, Impact on food security, Agricultural lands and cropping season. Crop and climate models and their possibilities and limitations for HYV rice (Aus, Aman and Boro), Wheat, Maize, Pulses, Oil seeds, Fodder, Green manuring crops etc., GCM (general circulation models) for climatic change. Current challenge, Monitoring climatic change, Predicting of climatic change and possible losses of climatic change. Education and extension of climatic change hazards, Optimizing agronomic practices against climatic change, Priorities of production risk coverage in agronomic research, National adaptation program, Government strategy, Policy, Future plan and IPCC (Intergovernmental panel on climate change), International convention and global initiatives.






Sher-e-Bangla Agricultural University
Department of Agronomy
Ph. D. Syllabus
Course Name: Agro-meteorology and Crop Ecology               
                         Course Code:  AGRO 607             Credit Hour: 3, Elective

                                 Course content 
  
Introduction to agricultural meteorology: Weather, climate, components of weather and climate. Importance of climate in relation to crop production. Scope of agricultural meteorology.  
Climate and weather of different zones of world: Different climatic zones of the world and their characteristics. Causes of variations in climates.  
Climate and weather of different zones of Bangladesh: Variability of climates in Bangladesh. Patterns of temperature, rainfall, relative humidity, solar radiation and wind in different regions of Bangladesh.   
Crop adaption and distribution in relation to climate: Adaptive mechanism of plants in response to different climatic condition. Crop adaptation to adverse climatic conditions. Climate and Cropping Systems.  
Diurnal and seasonal variation in photoperiod and light integral: Concept, causes and responses to seasonal variations.  
Quantitative analysis of crop-weather relationship and crop yield.  
Atmospheric pollution and plant productivity: Plant responses to atmospheric pollutions. Crop productivity under polluted atmosphere. Ways to mitigated atmospheric pollution. 
Remote sensing: Concept of remote sensing, Application of remote sensing in determining climatic variability. 
Geographical Information System (GIS): Concept, Application of GIS in agriculture.  
Crop monitoring and forecasting: Concept of crop modeling, major crop modeling systems and their comparative studies. Practicing major crop modeling packages.  
Crop Ecology: Concept, Ecology and Ecosystem. Interactions between individuals, species, communities and their environments. Circulation of energy and matter in ecosystems. 
Environmental Plant Ecophysiology: Physiological and ecological principles of plants and the relation of those principles to plant responses to the environment.



    Sher-e-Bangla Agricultural University
Department of Agronomy
Ph. D. Syllabus
Course Name: Environment and Seed Quality                         
Course Code:  AGRO 608    Credit Hour: 3, Elective
                                       Course content 


Relationship between weather and agriculture macro and micro climate and their impacts on agriculture.

Environmental effect on seed quality in field: 
Temperature effect on nutrient availability and grain growth and development; drought and cold effect on seed quality; water stress on seed quality; impact of proper water management on seed quality; effect of precipitation on seed quality; relative humidity and temperature effect on seed quality; sunshine hour, light intensity, red and infra red light, prolonged dark period and seed quality.

Environmental effect on seed quality in store house:
Temperature, relative humidity, dark and light period, direct sunshine, mustiness effect on seed quality.



Sher-e-Bangla Agricultural University
Department of Agronomy
Ph. D. Syllabus
Course Name: Dryland Farming and Watershed Management    
                        
                 Course Code:  AGRO 609   Credit Hour: 3, Elective
                                      
                                   Course content 

Dryland farming: introduction and definition. Management of land and water, the basic resources. Dry climates and their classification. Activities of research centres of dryland agriculture. Problems of crop production in dryland agriculture. Existing pattern of land use in low rainfall areas. Rainfall patterns in dry regions. Drought-occurrence, types and management strategies for drought. 

Soil erosion: types, factors affecting erosion, agronomic soil conservation measures. Fertilizer use in dryland agriculture, inorganic, organic and biofertilizers. Efficient crops and varieties,
cropping systems, normal and contingency crop planning under aberrant weather conditions. 

Evapotranspiration: measures to reduce evaporation and transpiration.

Watershed management: objectives and approaches, steps in watershed planning. Land use capability and classification. Soil and water conservation measures in watershed areas. Water harvesting and life saving irrigation. Problems and prospects under watersheds. Alternate land use systems.


Sher-e-Bangla Agricultural University
Department of Agronomy
Ph. D. Syllabus
Course Name: Precision Agronomy
                         Course Code:  AGRO 610                        Credit Hour: 3, Elective


                                       Course content 

Introduction: Definition, Basics of Precision Agriculture, Impacts and Areas of Precision Agriculture, Benefits of adopting Precision Agriculture. Tools for implementation of precision agriculture,Current status, uncertainties, future trends of Precision Agriculture.Precision Agronomy: Precision Agronomist vs traditional agronomists, Aspects of  precision Agronomy,Equipment, methods, and technology.

Basis of precision agriculture: Information technology, spatial location, basics of GPS, Information acquisition, crop condition, weed detection, grain yield, grain quality and spraying.

The benefits of precision agriculture: Benefits from Precised nutrient applications, Precised pesticide applications, Variable rate irrigation and other uses for precision agriculture, Costs to implement precision agriculture and economic perspectives on precision agriculture.

Environmental concerns: Introduction, Steps for the environmental focus of precisionAgriculture, Precision agriculture for the environment. 

Fertilizer and Soil fertility management: Site specific nutrient management, Fertilizer application, Soil fertility and productivity aspects.

Precision water management: Introduction, Precision irrigation, Irrigation application and system control, auxiliary system components.

Precision Weed management: Weed distribution, Stability of weed population, Weed monitoring, site specific herbicide application, site specific weed control.

Measurement and management of grain quality: Quality factors and their measurement, on-line quality measurement, nutrition and grain quality, grain quality and crop management.

[bookmark: _GoBack]Precision Agronomy in different crops: Rice, wheat, maize, oilseed crops, pulse crops, fiber crops.


Sher-e-Bangla Agricultural University
Department of Agronomy
Ph. D. Syllabus
Course Name: Biotechnological  Improvement of Agronomic Crops                                        
                        
 Course Code:  AGRO 611                Credit Hour: 3, Elective


                                       Course content 

Concepts of plant biotechnology, history of plant tissue culture and plant genetic engineering; scope and importance in crop improvement.  

Techniques of in vitro cultures: In vitro selection pressure technique, somatic embryogenesis; artificial/synthetic seed production technology; double haploid production; triploid production by endosperm culture; production of virus free plants by meristem, shoot-tip culture; Cell Suspension cultures; protoplast isolation and regeneration, somatic hybridization and cybridization; protoclonal, somaclonal and gametoclonal variation for crop improvement; Cryopreservation. 

Development of abiotic stress-tolerant plants through in vitro selection: Development of salt tolerant plants - mechanisms for salt tolerance, antioxidative defense, ion-homeostasis, accumulation of compatible solutes, characterization of salt-tolerant plants during in vitro selection, development of drought tolerant plants. 

Development of biotic stress-tolerant plants through in vitro selection: In vitro selection through enhanced expression of pathogenesis-related (PR) proteins, antifungal peptides and phytotoxins, characterization of disease resistant plants during in vitro selection. 

Molecular mapping and tagging of agronomically important traits, Marker-assisted selection for qualitative and quantitative traits; QTLs analysis in crop plants, marker assisted selection and molecular breeding for crop improvement, Transgenic plants and their applications. GMOs and related issues (risk and regulations); nanotechnology and its applications in crop improvement programmes. Innovations in agricultural biotechnology in response to climate change.





Sher-e-Bangla Agricultural University
Department of Agronomy
Ph. D. Syllabus
Course Name: Crop Management on Problem  
                         Course Code:  AGRO 612       Credit Hour: 3, Elective

                                       Course content 

Perspective and problems of crop production in eroded, salt affected, water deficient and water-logged soils.

Salinization: A global land degradation issue, soil salinization processes. Environmental consequences of soil salinity- impact on pedosphere, impact on hydrosphere, impact on biosphere- particularly in plants. 

Salt stress in crop production: Background, nutrient uptake under salt stress - Impact on food production. Options for mitigating salt stress in crop production- sustainable agricultural management in salinized conditions, genetic mechanisms of increasing of salt tolerance in plants.

Site specific cultural practices, fertilizer and irrigation adjustment, specific cropping patterns and crop management practices for economic production in problem soils. 
Soil improvement/reclamation. 
Demonstration of problem soils.





Sher-e-Bangla Agricultural University
Department of Agronomy
Ph. D. Syllabus
Course Name: Soil Plant Water Relations                                                      
                         Course Code:  AGRO 613      Credit Hour: 3, Elective

                                       Course content 

Water potential, water potential gradient, water potential and its components, capillary rise in xylem, hydrostatic pressure, water activity and osmotic potential, Van’t Hoff relations, matric potential, water potential and plant cells, plasmolysis, plant air interface, water flux and kinetics of volume change, absorption and water flow through plants, the ascent of sap, the cohesion mechanism, anatomy of pathway.

Practical aspects of measuring plant water status: Pressure chamber, Porometry, Portable water potential meter.

Water dynamics in soil-plant-atmosphere system: Soil water, water absorption by the roots, ascension of water through the plant - vascular system, leaf water and transpiration.

Physiological and biochemical aspects of water in plants: Water deficit and its effects on plant growth, elements that define water demand, mechanisms of water status regulation- morphological and anatomical characteristics associated with water control, stomata metabolism, hormonal and molecular responses in  different water conditions, osmotic regulation.














Sher-e-Bangla Agricultural University
Department of Agronomy
Ph. D. Syllabus
Course Code:  AGRO 614   Credit Hour: 3, Elective

Course Name: Risk Management in Agriculture
                         
                                       Course content 
Concept of risk: Concepts, objectives and impacts

Sources of Risk in Agriculture: Production Risk, Price Risk, Casualty Risk, Technological Risk, Uncertainty Caused by the Actions of Other People, Businesses, and Institutions, Legal Uncertainty, Personal Uncertainty – Sickness and Injury and Death, risk of climate variability and climate extremes, climate change threatens agriculture biodiversity.

Strategies for Managing Operational Risks: Financial Strategies, Marketing Strategies, Production Strategies, Insurance. Avoiding dangers, Preventing/reducing the frequency of impacts, Controlling/reducing consequences (adaptation measures), transferring the risk (e.g. insurance), responding appropriately to incidents/accidents (e.g. disaster management) and recovering (e.g. media response).

Management of Strategic Risks: Positioning for Flexibility, Positioning to Avoid, Positioning to Absorb Contingency Planning, Implementing Flexibility, the Decision and Risk Analysis Model (D&RA), Implementing Change Incrementally, Intervention, Control Strategies, Risk Assessment, and Exit Strategies.

Management of production risk: Choosing Low Risk Activities, Diversifying Enterprises, Dispersing Production Geographically, Selecting and Diversifying Production Practices, Maintaining Flexibility, Spreading Sales, Forward Contracting, Hedging, Insuring Against Losses, Maintaining Reserves, Pacing of Investments, Acquiring Assets, Working Off Farm. Integrated Risk Management Strategies.

Managing Climate Risks to Advance Adaptation to Climate Change: Climate risk management (CRM) in the context of climate variability, Adaptation to climate variability and extreme events, optimization of farm management practices conditioned by climate, preparation of farmer advice and communication.
Risk Management and Sustainable production: Weather forecasts and early warning systems, Seasonal climate forecasts, Addressing gaps in climate information services, better informed institutional decision support services for climate risk management-  Early warning systems and humanitarian response, Crop monitoring and yield forecasting, Medium-term warning systems (5–10 years), Agricultural insurance, Data, tools and methods, strengthening technical and institutional capacities, Increased diversity of management options and selecting best management options.

Sher-e-Bangla Agricultural University
Department of Agronomy
Course Title: Advanced Crop Production Technology, Elective
Course code: AGRO- 501		Credit hours: 3

Course Content 

Crop Production Statistics: World crop production statistics of major and their comparison with Bangladesh. Interpretation of lower crops yields under Bangladesh condition.

Yield and Quality of Crops: Yield determinants, concept of yield improvement, agronomic means of improving yield and quality of crops.

Advanced Production Technology of Crops: Economic importance, varieties, soil and climatic requirements, production technology, resource response and post-harvest processing of the following crops: 

	Cereal crops	:	Rice, Wheat, Maize, Kaon, Cheena, Sorghum, Bajra, Jowar
	Fibre crops	:	Jute, Cotton
	Sugarcane	:	Sugarcane
	Pulse crops	:	Lentil, Chickpea, Grasspea, Mungbean, Blackgram, Cowpea
	Oilseed crops	: 	Mustard, Groundnut, Soybean, Sesame, Sunflower, Safflower
	Narcotic crops:	Tobacco
	Beverage crops:	Tea, Coffee
	Minor crops	:	Kaon, Cheena, Sorghum, Bajra, Jowar


    













Sher-e-Bangla Agricultural University
Department of Agronomy
Course Title: Sustainable Agriculture and Organic Farming, Elective
Course code: AGRO 502		Credit hours: 3


Course Content 

Sustainable agriculture: Concept, importance, evolution of sustainable agricultural systems of Bangladesh.


Factors affecting sustainability in agriculture: Nutrient mining, soil erosion, deterioration of water resources; changes in soil pH, climate change, pest incidence; problems of marketing and trading; changes in cropping systems 

Social and economic infra-structure: Socio-economic condition of the farming communities, communication, market and storage facilities, inputs and credits, linkage mechanism between research, extension and education, information and support services, land tenure, national policy.

Biodiversity and sustainability of farming systems: Diversity and biodiversity, the role of biodiversity in farming systems, maintenance of biodiversity through creation of micro-environments, properties of micro-environments, contribution of micro-environments towards sustainability of farming systems.

Organic farming in sustainable agriculture: Concept, principles and practices of organic farming. Components-

Soil management: Increasing rooting depth, replenishing soil organic matter, special soil management practices.

Crop management: Choice of cultivars, crop diversification, planting, time plant population, regulating time, rate and placement of fertilizers, herbicides and pesticides.

Farm waste management: Animal waste and crop waste, time of application rate of application, effect of arm waste on soil and crop.

Domestic and industrial wastes management: Types and characteristics, waste decomposition in soil and associated problems, management of wastes.     

Future trend in organic farming.





  Sher-e-Bangla Agricultural University
Department of Agronomy
Course Title: Principles of Seed Technology, Elective
Course code: AGRO 503		Credit hours: 3


Course Content 

1.   Introduction to Seed Technology:

1. Seed and Civilization; Seed and Agriculture.
1. Definition of Seed, Seed morphology classification of seeds.
1. Concept of Seed Technology; Subjects related to Seed Technology.

1. Components of Seed Technology: 

1. Varietal Development:  
1. Definition of a variety, importance of varietal development and variety. 
1. Plant breeding systems (incl. OP + Hybrid + recombinent) 
1. Variety evaluation – DUS, VCU test.
1. Variety release, registration, Novelty. IPR, IPBR 

1. Seed Multiplication: 
1. Factors influencing seed multiplication, multiplication ratio.
1. Techniques of seed multiplication.
1. Seed multiplication of open pollinated and self pollinated crops.
1. Hybrid, Synthetic and composite seed production. 

1. Seed Processing and Preservation:
1. Drying
1. Cleaning and grading
1. Seed treatment  
1. Seed packaging
1. Preservation 

1. Quality Assurance: 
1. Seed Quality:
1. Concept of seed quality, quality class, seed standard and field standard, seed lot and seed sampling.
1. Purity- cultivar (grow out test, pre-post control) purity and analytical purity.
1. Moisture content of seed.
1. Germination capacity.
1. Seed and seedling vigour.
1. Dormancy.
1. Seed health.
1. Seed size.

1. Pre-harvest to pre-cleaning seed quality control

1. Seed Legislation: 
1. Seed Certification:
1. Pre and post marketing quality control. 


1. Seed Marketing: 

1. Marketing Functions. 
(ii)   Seed Sale; quality of Salesmen.
1. Seed extension and promotion. 
























Sher-e-Bangla Agricultural University
Department of Agronomy
Course Title: Applied Weed Science, Elective
Course code: AGRO 504		Credit hours: 3


Course Content 

Weed Biology and Ecology: Propagation by means of vegetative propagules and seed. Factors related to weed seed production and germination. Bio-diversity of weeds. Dormancy of weed-seed and factors affecting it. Soil as a weed seed bank.

Weed adaptation in relation to climatic, edaphic and biotic factors. Crop-weed interference, capability, critical period of weed control and factors affecting it. 


Weed control through crop Husbandry: Role of seedbed preparation, planting geometry, establishing proper crop stand, crop rotation, hydrology, soil moisture regime and soil fertility in managing weeds.

Biological Methods in Weed Management: History of biological weed control. Biological-based controlling of weeds viz. insects, nematodes, fungi, bacteria and as well as plant-based chemicals. Interaction of Bioherbicides and Herbicides. Allelopathy. 

Herbicidal Methods in Weed Management: Herbicide formulation and Adjuvant/ Additives. Mode of action of herbicides. Fate of herbicides in soil and plant. Interaction of herbicide, Plant, and Environment. Selectivity of Herbicides.

Integrated Weed Management (IWM): Definition, importance and basic concepts of IWM. Role of weeds in IWM. Interaction between Weed and Management Practices. Ecological, Eco-physiological approaches of Weed Management.

Herbicide Resistance: Major concept, development of herbicide resistance in weeds. Factor affecting weed resistance to herbicides. Mechanism to develop herbicide resistance. Crop resistance to herbicides, Biotechnology in developing herbicide-resistant crops. Concerns regarding use of herbicide-resistant crops.

Weed Management of Major Crops in Bangladesh: Present status and future strategy of Weed Management in rice, major field crops jute, wheat, sugarcane, cotton.






Sher-e-Bangla Agricultural University
Department of Agronomy
Course Title: Farming System, Elective

Course code: AGRO 505		Credit hours: 3


Course Content

Systems: Concept, properties agroecosystems, systems hierarchy.

Farming Systems: Concept, characteristics, resources, components and enterprises.

Interaction of components of farming systems: Interaction of crop - livestock, crop - fish, crop - livestock - fish.
Determinants of farming systems: Physical, biological, economic and socio-cultural.

Type of farming systems: Farming system in Bangladesh and other countries 
Farming Systems Research and Development (FSRD): Introduction, concept, importance, categories, processes, characteristics and strategies.

Category of FSRD Trials: On-farm, On-station, Component, Technology system, Farmer’s Managed and Researcher’s Managed Trials.

Farming Systems Research Methodology: National Methodology, Site selection, Site description, Design and testing, Validation trial, Technology transfer. 

Participatory Research: Concept, objectives, and modes of farmer’s participation.

Methods and Techniques of PRA (Participatory Rural Appraisal): Concept and importance of PRA. Methods of PRA-visualized analysis, intervening, group and team dynamics, direct observation and review of secondary sources,. Techniques, of PRA-transects, physical mapping, social mapping, Venn diagram, seasonal calendar, time line, production flow chart, matrix ranking, preference ranking and SOWT (Strength, Opportunity, Weakness and Threat)

Cropping systems: Evolution of cropping systems in Bangladesh, its impact on environment; designing, testing and evaluation on cropping systems.






Sher-e-Bangla Agricultural University
Department of Agronomy
Course Title: Crop Physiology and Stress Agronomy, Elective
Course code: AGRO 506		Credit hours: 3


Course Content
Crop physiology: 

Crop growth and development: Growth curve, growth limiting factors, growth stages of some major crops, relations of dry matter accumulation with interception and conversion of solar radiation, photosynthesis in C3 and C4 plants, soil-water-plant relationships, thermal time in relation to crop, growth. Agronomic management for optimum growth of plants. Growth analysis: plant height, leaf area, leaf area index, leaf net assimilation rate, crop growth rate, relative growth rate, specific leaf weight, light transmission ratio. Leaf, stem and root growth.

Rate of development, relationships of development of temperature, photo period, photothermal time, solar radiation, assimilate supply, stress, determinacy and growth. 

Reproductive development: Flowering initiation, switching mechanism.
Inflorescence formation: Histogenesis, grain formation

Yield components, factors influencing grain formation and grain filling, relations of yield with climatic parameters, determinacy, harvest index, source-sink relations, partitioning of dry matter, plasticity of vegetative growth, growth and development, green area duration, senescence, duration of reproductive period, crop nutrition and water management, population density, cropping systems and agronomic management.

Stress Agronomy:

Deep water stress: Concept, crop response to deed water stress, characteristics of flood water, factors affecting survival and morphological change of submerged plants, management of deep water stress in crops.

Drought stress: Concept, nature, causes and kinds of drought, effect of drought on crops, basis of drought tolerance, available technologies to reduce crop losses from drought.

Light stress: Nature and causes of light stress, crop growth, development and yield mechanisms due to light intensity and photoperiod.

High temperature stress: Concept, high temperature injuries in plants, adaptation features in plants due to high temperature, agronomic manipulations to mitigate crop losses due to high temperature.

Cold stress: Concept, types of clod shocks, symptoms of cold temperature injuries in plants, management of cold stress in crops.

Salinity stress: Concept, kinds of salinity, occurrence, nature and extent of crop damage, salinity management.

Heavy metal stress: Concept, plant responses to heavy metals, plants tolerance to heavy metals
Sher-e-Bangla Agricultural University
Department of Agronomy
Course Title: Irrigating Water Management, Elective
Course code: AGRO 509		Credit hours: 3


Course Content

Introduction: History, Importance of Irrigation, Harmful effect of excess Irrigation, Hydrological Cycle, Source of Water for Crop Plants, Irrigation area in Bangladesh, Rainfall and Evaporation Patten in Bangladesh.

Soil-Water Relationship: Physical properties influencing Soil Water Relationship, Classification of Soil Water constants, Soil Water Retention, Infiltration, Permeability, Water movement in Soils, Soil Water Measurement. Role of Water in Plants, Transpiration, Soil Water availability to Plants, Water deficit and Plant Responses, Water requirement of Plants, Estimation of  Evapotranspiration, Irrigation requirement.  

Methods of Irrigation: Classification of Irrigation, Surface, Subsurface, Overhead and Drip Irrigation methods. Characteristics of efficient irrigation methods.

Quality of irrigation water : Toxic pollutant, ions, salinity. 
Irrigation Efficiency and Scheduling: Efficiency of Irrigation practices, Water use and operation of Irrigation System. Water saving irrigation managements. Time of Irrigation, Critical stages of Water need of Crops, Criteria for scheduling Irrigation, Irrigation scheduling for different crops, Frequency and interval of irrigation, Depth of irrigation.    

Irrigation and Fertilizer Use: Synergism of Irrigation Fertilizer, Water and Nutrient availability in Soils affecting Crop yield, Irrigation and Fertilizer interaction on Crop growth and yield, Quality of Crops as influenced by Irrigation and Nutrient use, Water and Fertilizer use efficiency of Crops.

Irrigation Practices in Crops: Cereal Crops, Pulses, Oilseeds, Fiber Crops, Sugar Crops, Narcotic Crops, Beverage Crops, Tuber Crops, Green manuring Crops and Fodder Crops.





Sher-e-Bangla Agricultural University
Department of Agronomy 
Course Title: Fertilizer Management, Elective
Course code: AGRO 513		Credit hours: 3


Course Content

Fertilizer elements, types of fertilizers, fertilizer use statistics in Bangladesh, fate of applied fertilizer in crops and soil.

Soil fertility management under intensive and extensive cropping.

Determination of optimum fertilizer dose, factors influencing fertilizer dose, fertilizer doses in different crops under varying agro-ecological conditions and cropping systems.

Balanced fertilization, laws of fertilizer application, methods of fertilizer applications.

Principles of fertilizer applications, fertilizer use efficiency, fertilizer management in different crops.   


















Sher-e-Bangla Agricultural University
Department of Agronomy
Course Title: Post Harvest Technology, Elective
Course code: AGRO 514		Credit hours: 3


Course Content

1.  Post harvest technology: 
Concept, objective and importance.
Classification and steps of post harvest operations.

4. Post harvest technology of the following crops: 
1. Grain crops. 
1. Cereal crops: Rice, wheat, maize, barley sorghum and millets.
1. Oil seed crops: Rapeseed/ mustard, groundnut, sesame, sunflower, soybean, Saflower, nizer, cottonseed, flax, coconut, castor etc. 
1. Pulse crops: Lentil, gram, mungbean, black gram, grass pea, pigeon pea, soybean, field pea, cow pea, bush bean etc.

Physico-chemical properties of grains, safe moisture content of grains and seeds, theory and methods of grain drying, cleaning, grading, marketing, storing, transportation, parboiling, milling.

1. Fiber crops: Jute, cotton, keanf, sunnhemp, mesta, flax (retting, ginning and drying).
1. Sugar crops: Sugarcane and sugarbeet-crushing sugar, gurr and syrup manufacture.
1. Narcotic crops: Tobacco- curing, handling and marketing.
1. Beverage crops: Tea, coffee and cocoa- processing, handling and marketing.
1. Tuber/Root crops: Potato, sweet potato, cassava and yams- storage and use.
1. Forage crops: Alfalfa, Lucerne, para, napier, grass and cowpea- hay and silage preparation.
1. Green manuring crops: Preparation of green manure.
1. Other crops: Rubber manufacture.
1. Spices and condiments: Onion, garlic, turmeric and ginger-their curing processing storing and marketing.

4. Visit to different post harvest technological plants:




Sher-e-Bangla Agricultural University
Department of Agronomy
Course Title: Agronomic Research, Elective
Course code: AGRO 516		Credit hours: 3


Course Content

Agricultural Research System in Bangladesh: NARS, National and International organizations involved in agronomic research.

Research Planning Methodology: Purpose of conduction research, Research planning, Identification of researchable problems, Prioritization of agronomic problems and their possible solution through agronomic research, Data collection for different crops. 

Experimental design: Types of experiments. Experimental designs appropriate for agronomic experimentation, their merits and demerits.

Statistical Analysis of Experiments data: Analysis of variance, Comparison of treatment means. Regression and correlation analysis. Statistical packages for data analysis.

Thesis/ Scientific paper writing: Structure and procedure data interpretation. Write up a scientific paper as assignment. 

Presentation of Research Findings: Write-up. Slide preparation. Points considered for effective and enjoyable presentation.      
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