M. S. Syllabus

Department of Soil Science

Sher-e-Bangla Agricultural University

Dhaka-1207

Department of Soil Science
Sher-e-Bangla Agricultural University

Dhaka-1207

Course Requirement for M. S. Degree in Soil Science

	Sl. No.
	Course
	Cr. hr.

	A. Compulsory 
	

	
	
	

	1.
	SOIL 501: Soil Physics
	3

	2.
	SOIL 502: Soil Chemistry 
	3

	3.
	SOIL 503: Soil Microbiology
	3

	4.
	SOIL 504: Soil Fertility and Plant Nutrition
	3

	5.
	SOIL 505: Pedogenesis, Soil Survey and Classification 
	3

	6.
	SOIL 506: Soils of Bangladesh 
	3

	
	
	18

	
	
	

	B. Elective
	

	
	
	

	1. 
	SOIL 507:  Soil, Plant and Water Analysis
	3

	2. 
	SOIL 508: Soil Organic Matter
	3

	3. 
	SOIL 509: Environments and Soil Pollution
	3

	4. 
	SOIL 510: Soil Clay Mineralogy
	3

	5. 
	SOIL 511: Biofertilizer Technology 
	3

	6. 
	SOIL 512: Soil and Water Conservation 
	3

	7. 
	AGST 522: Statistical Methods and Design of Experiments
	3

	8. 
	AGRO 501: Advanced Crop Production Technology
	3

	9. 
	AGRO 506: Crop Physiology and Stress Agronomy 
	3

	10. 
	AGCHEM 501: Fertilizer Technology and Uses
	3

	11. 
	AGCHEM 502: Instrumental Methods of Analysis 
	3

	12. 
	AGCHEM 512: Environmental Chemistry
	3

	13. 
	BIOCHEM 510: Soil Biochemistry
	3

	14. 
	FAME 509: Soil - Plant - Water relationships 
	3

	15. 
	ABOT 503: Plant Nutrition and Nutrient Metabolism 
	3

	Minimum:
	12

	
	

	C. Seminar                  SOIL 598
	1

	
	

	D. Thesis Research     SOIL 599
	16

	Total Number of Credits 
	47


Department of Soil Science
Sher-e-Bangla Agricultural University

Dhaka-1207

Syllabus for M. S

Course: SOIL 501: Soil Physics
Cr. hr:3 

	New Syllabus


	


Department of Soil Science
Sher-e-Bangla Agricultural University

Dhaka-1207
Syllabus for M. S

Course: SOIL 502: Soil Chemistry
Cr. hr.: 3 
	New Syllabus

	Soil colloids

Electro-kinetic and electrochemical properties, origin of charges in soil colloids, double layer theories. Adsorption and desorption phenomena, adsorption isotherm, precipitation of ions; chemical equilibria of ions in soils. 

Ion exchange

Origin of ion exchange properties; factors influencing ion exchange; cation, and anion exchange; ion exchange capacity of soil constituents; ion exchange equation; Donnan membrane equilibrium. 

Soil solution

Factors affecting the composition of soil solution, Q/I relationships, ion movement in soil. 

Soil pH and liming 

Sources of H+ ions in soil, buffering capacity, reactions of lime in soil, lime requirement of soil. 

Waterlogged soils

Chemical and electro-chemical changes; effects of alternate wetting and drying on soil properties. 

Soil degradation

Salt affected soils; acid and acid sulphate soils.  


Department of Soil Science
Sher-e-Bangla Agricultural University

Dhaka-1207

Syllabus for M. S

Course: SOIL 503: Soil Microbiology
Cr. hr.: 3 

	New Syllabus

	Soil microbiology: Significance and historical development.  

Soil microorganisms: Types and distribution of soil microorganisms and their significance in soil, biology of waterlogged and salt affected soils. 

Biological equilibrium in soil: Beneficial and harmful interaction, antibiosis.

Concept of plant-microbe system: Environmental factors affecting plant microbe system, rhizosphere. 

Biochemical transformations of N, P, S, Fe, and Mn in soils.

Biological nitrogen fixation (BNF)

Symbiotic and non-symbiotic nitrogen fixations, biochemistry of nitrogen fixation; nitrogen fixation under different environmental conditions; preparation and use of inoculum; measurement of BNF. 

Soil organic matter

Decomposition and humus formation. 

Mycorrhizae

Types and significance in plant nutrition. 

Pesticides

Biodegradation of pesticides, effect of pesticides on soil microbes. 

Soil enzymes 

Types, significance and their role in organic matter breakdown and plant nutrient transformations. 




Department of Soil Science
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Dhaka-1207

Syllabus for M. S

Course: SOIL 504: Soil Fertility and Plant Nutrition
Cr. hr:3 

	New Syllabus

	Soil fertility and productivity 

Soil fertility- past and present, soil fertility and plant growth, soil fertility problems in Bangladesh, soil fertility based growth equations. 

Essential plant nutrients

Physiological roles of plant nutrient elements. Transformations and availability of N, P, K, S, Mg, Zn and B in soil. Chelates and plant nutrition. 

Fertilizers and their use efficiency 

A brief account of manures and fertilizers; fate of fertilizers in soil; factors affecting fertilizer use efficiency, time and methods of fertilizer application, balanced use of fertilizers, Integrated Plant Nutrient  System (IPNS)- concept and objectives. 

Nutrient uptake

Mechanism of nutrient uptake. 

Nutrient interactions 

Antagonistic, synergistic and additive activities. Management of nutrient interactions. 

Soil fertility evaluation 

Principle and importance of soil fertility evaluation; methods of soil fertility evaluation, soil test value interpretation, soil test crop response correlation study, fertilizer recommendation.




Department of Soil Science
Sher-e-Bangla Agricultural University

Dhaka-1207

Syllabus for M. S

Course: SOIL 505: Pedogenesis, Soil Survey and Classification
Cr. hr.: 3 

	New Syllabus

	Introduction to Pedology 

Concept and scope of pedology; historical development of soil genesis. 

Pedological and edaphological approaches in the study of soil. 

Weathering of Rocks and Minerals

Weathering processes; chemical weathering of some silicates; weathering sequence. 

Soil forming factors

Active and passive factors.

Pedogenic processes

Humification; eluviation; illuviation; calcification; decalcification; podzolization; laterization; gleization; salinization; solonization or alkalization; solodization or dealkalization and pedoturbation.

Soil survey

Principles and purposes of soil survey; kinds of soil survey; soil survey work plan; base maps- aerial photographs, imagery, mosaics; planimetric and topographic maps; examination and description of soil profile; preparation of soil survey reports- soil maps and reports. Flied trip for insitu soil profile study.

GIS (Geographical Information Systems) and RS (Remote Sensing) in Bangladesh

Concept and applications in soil resource management. 

Soil classification

Systems of soil classification; soil taxonomy; nomenclature, categories of the soil orders, suborders and great groups; interpretation of soil data for classification; soil temperature and soil moisture regimes. Classification of Bangladesh soils according to USDA soil taxonomy. 

Land evaluation

Principles and methods of land evaluation; criteria of land evaluation. Land capability classification; land suitability classification, land suitability rating for major crops of Bangladesh.




Department of Soil Science
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Dhaka-1207

Syllabus for M. S

Course: SOIL 506: Soils of Bangladesh

Cr. hr.: 3 
	New Syllabus

	Genesis of Bangladesh soils

Geology, geomorphology, hydrology, vegetation and climate of Bangladesh. 

Physical, chemical and mineralogical properties of floodplain, terrace and hill soils. 

General soil types of Bangladesh

Brief description, agricultural potentials, correlations with USDA soil taxonomy and the FAO-UNESCO legend. Soil series of Bangladesh. 

Agro-ecological Zones of Bangladesh 

Concept, brief description of different AEZ, fertility status of different AEZ, utility in agricultural development. 

Problem soils of Bangladesh 

Types, location, extent, constraints to crop production and management. Flied study of problem soils.




Department of Soil Science
Sher-e-Bangla Agricultural University

Dhaka-1207

Syllabus for M. S

Course: SOIL 507: Soil, Plant and Water Analysis

Cr. hr.: 3
	New Syllabus

	Errors of observation and sampling; samplings procedures for soil, plant and water; principles of volumetric and gravimetric analysis; pH, redox potential, CEC and conductivity measurements; Quality rating of irrigation water, total elemental analysis of soils; ashing, digestion and analysis of plant samples; water analysis. 




Department of Soil Science
Sher-e-Bangla Agricultural University

Dhaka-1207

Syllabus for M. S

Course: SOIL 508: Soil Organic Matter
Cr. hr.: 3 

	New Syllabus

	Sources, types and composition of soil organic matter; decomposition of various organic compounds; C: N ratio and nutrient availability; biochemistry of humus formation; nature and properties of humus. Extraction, fractionation and purification of humic substances. Clay- humus complex; role of organic matter in soil fertility and pedogenic processes. Organic matter status of Bangladesh soils; causes of organic matter depletion; ways of organic matter replenishment in soil: green manure, farm manure, compost, vermicompost- their production techniques; maintenance of organic matter for sustainable agriculture. 




Department of Soil Science
Sher-e-Bangla Agricultural University

Dhaka-1207

Syllabus for M. S

Course: SOIL 509: Environments and Soil Pollution
Cr. hr.: 3 
	New Syllabus

	Environmental segments- atmosphere, hydrosphere, lithosphere and biosphere, structure and functions of environmental segments. 

Atmospheric environment- composition, chemical and photochemical reactions. 

Greenhouse gases- methane, nitrous oxides, carbon dioxide and CFCs, their formation and effects, soil factors in relation to greenhouse gases, ozone layer depletion and global warming. 

Hydrosphere and biosphere- their pollutions and remedial measures. 

Soil pollution- concept and importance; sources composition of soil pollutants: Fertilizers, pesticides, heavy metals, radioactive materials, industrial effluents, acid rain, irrigation with polluted water, city wastes, sewage sludge- effects on soil and crops. Management of polluted soils. Biodegradation of pesticides and other pollutants. 

Environment and sustainable development: Land use and land cover, land degradation, deforestation, desertification and urbanization. 




Department of Soil Science
Sher-e-Bangla Agricultural University

Dhaka-1207

Syllabus for M. S

Course: SOIL 510: Soil Clay Mineralogy

Cr. hr.: 3
	New Syllabus

	Classification of silicate and nonsilicate clays; structural units of clay minerals; genesis of silicate clays; importance of clay minerals. 

Crystal chemistry of silicate clays- crystal systems, bonds, ionic radii, coordination number and isomorphous substitution. 

Physico-chemical and mineralogical properties of phyllosilicates including micas, kaolinite, smectite, vermiculite, illite, chlorite and interstratified minerals. Clay-organic complexes, surface chemistry of clay minerals. 

Identification of clay minerals. Clay-organic complexes and their role in soil productivity. Clay minerals in Bangladesh soils and their impact on soil properties. 


Department of Soil Science
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Dhaka-1207

Syllabus for M. S

Course: SOIL 511: Biofertilizer Technology

Cr. hr.: 3
	New Syllabus

	Biofertilizer

Concept of biofertilizer, microbial inoculants used as biofertilizer, development of biofertilizer technology, microorganisms contributing to soil fertility- kinds, characteristics and beneficial activities. 

Production Technology of Biofertilizers

Collection, authentication and maintenance of the cultures of Rhizobium, Azotobacter, Azospirillum, Cyanobacteria, Phosphate solubilizing bacteria, Cellulolytic microbes and mycorrhizal fungi; Screening, selection and use of effective strains of Rhizobia and other microorganisms in the production of biofertilizers; collection and processing of suitable carrier material for biofertilizer production; screening and selection of Azolla suitable for use as biofertilizer; Application and quality control of biofertilizer. 

Interactions of Biofertilizers with Chemicals 

Interactions of biofertilizer with chemical fertilizers and pesticides applied in soils; contribution of biofertilizers on organic matter build up in soils. 

Biofertilizer and environment 

Biofertilizer in reducing soil degradation and environmental pollution; Role of biofertilizers for the improvement of soil fertility and sustainable agriculture in Bangladesh. 


Department of Soil Science
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Dhaka-1207

Syllabus for M. S

Course: SOIL 512: Soil and Water Conservation
Cr. hr:3 
	New Syllabus

	Soil Erosion- types, extent and mechanism of water and wind erosion, harmful effects of soil erosion. Methods of quantifying the impact of soil erosion. Universal soil loss equation (USLE)- qualification of its factors, limitations and application in Bangladesh. 

Soil Conservation- concept, past, present and future approaches to soil conservation, principles of soil conservation. 

Control of soil erosion and soil conservation- agronomic and mechanical practices, methods for controlling wind erosion, problems of implementing soil conservation practices in the field. Soil erosion problems in Bangladesh, their management. 

Watershed- Concept, characteristics, importance and its management for sustainable crop production. 
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Syllabus for M. S

Course: AGST 522: Statistical Methods and Design of Experiments
Cr. hr:3 
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Semester: January-June

	Course Code
	Course
	Cr. hr.

	SOIL 502
	Soil Chemistry 
	3

	SOIL 503
	Soil Microbiology
	3

	SOIL 506
	Soils of Bangladesh 
	3

	SOIL 509
	Environments and Soil Pollution
	3

	AGST 522
	Statistical Methods and Design of Experiments
	3

	
	
	15


Semester: July-December

	Course Code
	Course
	Cr. hr.

	SOIL 501
	 Soil Physics
	3

	SOIL 504
	 Soil Fertility and Plant Nutrition
	3

	SOIL 505
	Pedogenesis, Soil Survey and Classification 
	3

	SOIL 508
	Soil Organic Matter
	3

	SOIL 512
	 Soil and Water Conservation 
	3

	
	
	15

	
	
	

	SOIL 598
	Seminar
	1

	SOIL 599
	Thesis Research     
	16

	
	

	Total Number of Credits 
	47


2

