Department for Environmental Studies, Visva-Bharati

Syllabus for Ph.D. course work in Environmental Science

Course-I: Research Methodology and Techniques 4 Credits 100 Marks
Part A

Unit 1: Basics of Computer Applications. 25 Marks
Part B 75 Marks

Unit-1: Research concepts, writing research proposal, research report, literature survey.
Unit 2: Fundamentals of environmental data acquisition.

Primary and secondary data, environmental survey & questionnaire methods, objectives of
environmental sampling and analysis, importance of scientifically reliable and legally
defensible data, sampling error vs. analytical error.

Environmental sampling design, planning and sampling protocols, sampling environmental
population, environmental sampling approaches.

Standard sampling methods for surface water, groundwater, wastewater soil, sediment, air
and stack emission, biological, hazardous waste field quality assurance and quality control.

Unit 3: Analytical techniques

Common operations and chemical methods in environmental analyses, analytical
principles for common chemical methods in environmental sample analyses involving GC,
HPLC, IC, AAS and ICP.

Course-II:Recent Advances in Environmental Science (Optional) 4Credits 100 Marks

Optional-I: Air - Introduction to atmosphere and its interaction with living systems,
Causes of air pollution, sources, primary (SPM, SO», NOx, NH3, HF, CL, Heavy metals)
and secondary (VOC, O3, Smog, PAN, Acid rain) air pollutants. Levels of air pollutant in
India; Air pollution standards in India. Units of Air pollutants, air Pollution threshold levels
and injury, Nature of SPM, smoke and their effect on plants. Effects of different air
pollutants on living systems. Bioindicators; APTI; concept of critical load, air pollution
and crop plants; air pollution and forest decline; effect of air pollutant at ecosystem level
(direct and indirect), air pollution and biodiversity. Air pollution abatement by green plants
and green belts.



Optional-II: Water - Introduction to hydrosphere and its interaction with living system,
the hydrological cycle. Properties of water, different water resources; rainfall, infiltration,
evapotranspiration and runoff, springs, lakes, etc. Chemistry of water & water pollutants,
Nature and type of water pollutants, Heavy metals, Metalloids, Organic Pollutants,
Persistent organic pollutants, Pesticides in water, radioactive and thermal pollution. Water
quality parameters and its standards (DO, BOD, COD, Acidity, Alkalinity, Hardness,
Residual chlorine and Chlorine demand, coliform), Deoxygenating substances,
Biochemical aspects of water pollutants. Waste water treatment and water uses. Monitoring
(chemical & microbiological methods) and control of water pollution. River Action Plan;
Source of marine pollution and control, Ground water pollution

Optional-III: Soil & Rock - Introduction to lithosphere and its interaction with living
system, Surface features and Internal structure of earth; Weathering and Erosion; Mass
wasting; Erosion, transportation and deposition by water, ice and wind; Fluvial processes
and landforms; Drainage patterns; Coastal landforms and Processes; Plate tectonics as an
unifying theory, Plate boundaries, Earthquake, volcanoes. Types of minerals and their use,
Environmental problems associated with mining industries. Sources, behaviour and fate of
soil pollutants; Effects of soil pollutants on living systems. Soil micro-organisms and their
functions; Role of microorganisms in the biochemical cycles and degradation of different
pollutants. Sources and generation of solid wastes, management of solid & other hazardous
and toxic wastes.

Optional-1V: Flora & Fauna - Biodiversity and its significance; Species diversity & its
measurement; Flora, Fauna and Biodiversity hotspots of India and world; Endangered,
threatened, endemic & invasive species, Keystone species, Red Data book. Biosphere
Reserves, National Parks, Sanctuaries & Wetlands; Strategies for biodiversity
conservation. Traditional wisdom, Ecotourism. Classification of Xenobiotics, Basic
principles in environmental toxicology, distribution & fate of toxicants in the environment
and organisms. Biotransformation and detoxification mechanisms, types of toxicity: acute,
chronic immediate and delayed; toxicity bioassays: static and continuous bioassay; Quantal
dose response, LDso, EDso, LCso. Toxicity of mixture of toxicants; Interaction of toxicants:
synergism, antagonism, additive effect, bioaccumulation, biomagnification, Influence of
ecological factors on the effects of toxicity.

Course- III: Review work in the relevant field of research followed by submission of
a dissertation and viva-voce 4 Credits 100
marks



Course-I1V: Research and Publication Ethics 2 Credits 50 Marks
Unit- 1: Philosophy and ethics

Introduction to philosophy: Definition, nature and scope, concept, branches;
Ethics: definition, moral philosophy, nature of moral judgments and reactions

Unit2: Scientific conduct

Ethics with respect to science and research, intellectual honesty and research integrity,
scientific misconducts: falsification, fabrication, and plagiarism (ffp), redundant
publications: duplicate and overlapping publications, salami slicing, selective reporting
and misrepresentation of data.

Unit 3: Publication ethics

Publication ethics: definition, introduction and importance, best practices/ standards setting
initiatives and guidelines: COPE, WAME, etc.

Conflicts of interest, publication misconduct: definition, concept, problems that lead to
unethical behavior and vice versa, and types.

Violation of publication ethics, authorship and contributorship, identification of
publication misconduct, complaints and appeals.

Predatory publishers and journals.

Unit 4: Open Access Publishing

Open access publications and initiatives: SHERPA/RoMEO online resource to check
publisher copyright & self-archiving policies.

Software tool to identify predatory publications developed by SPPU.

Journal finder / journal suggestion tools viz. JANE, Elsevier Journal Finder, Springer
Journal Suggester, etc.

Unit 5: Publication misconduct

Subject specific ethical issues, FFP, authorship

Conlflicts of interest

Complaints and appeals: Examples and fraud from India and abroad

Use of plagiarism software like Turnitin, Urkund and other open source software tools

Unit 6: Databases and research metrics

Indexing databases

Citation databases: Web of Science, Scopus,etc.

Impact factor of journal as per journal citation report, SNIP, SJR, IPP, Cite Score
Metrics: h-index, g index, 110 index, altmetrics



