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COMMON SYLLABUS OF RESEARCH METHODOLOGY

Meaning of research; objectives of research; basic steps of research; criteria of good
research; types of research.

Meaning of research problem; selection of research problem.

Review of related literature- Meaning, necessity and sources.

Hypothesis- Meaning, function and types of hypothesis; Null/Alternative hypothesis
Variables- Meaning and types.

Research design: Types of research design- exploratory, descriptive, diagnostic and
experimental.

Sampling- Meaning and types of sampling; Probability and Non-Probability.

Tools and techniques of data collection- questionnaire, schedule, interview,
observation, case study, survey etc.

Statistics and its significance in research.

Research reports: Writing preliminaries, main body of research, references and
bibliography; Meaning and importance of workshop, seminar, conference, symposium
etc. in research.

Plagiarism- Concept and significance of plagiarism.
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Syllabus for Ph.D. Entrance Examination

Unit 1: Fundamentals of Anthropology

History, development, aim and scope of Anthropology, relationship with other sciences,

different branches of Anthropology (including Linguistic Anthropology) and their .
interrelationship. !

Research methodology and methods: Concepts of epistemology, ontology and

theoretical perspectives. Types of research (qualitative and quantitative), research
design, hypothesis.

Fieldwork and fieldwork tradition, Ethnography, Observation, Interview, Case Study, Life
History, Focus group, PRA, RRA, Genealogical Method, Schedules and Questionnaires,
Grounded Theory, Exploration and Excavation, GIS.

Statistics: concept of variables, sampling, measures of central tendency and
Jdispersion, parametric and nonparametric bivariate and multivariate (linear regression
and logistic regression) statistical tests.

Techniques of Analysis: Content analysis, Discourse analysis and Narratives.

Unit 2: Evolution

Lamarckism, Neo-Lamarckism, Darwinism, Neo-Darwinism, Synthetic theory, neutral

theory of molecular evolution, concept of cladogenesis and anagenesis, punctuated
equilibrium, selection.

Trends in Primate radiation: Primate classification and distribution of extinct and extant
species.

Characteristics of primates: morphological (hair), skeletal (cranial, post cranial, dental,
brain), physical (opposability of thumb), locomotion (quadrupedalism, brachiation and
bipedalism) and posture, Primate social behaviour.

Extant Primates: Distribution, characteristics and classification. Prosimii (Tarsiicidea,
Lorisoidea, Lemuroidea}, Anthropoidea (Ceboidea, Cercopithecoidea, Hominoidea).
Morphological and anatomical characteristics of Human, Chimpanzee, Gorilla,
Orangutan and Gibbon

Fossils of extinct Primates: Oligocene-Miocene fossils — Parapithecus, Gigantopithecus,
Aegyptopithecus, Dryopithecus, Ramapithecus and Sivapithecus.

Pre-hominid groups: Sahelanthropus tchadensis (Toumai), Orrorin tugenensis,
Ardipithecus ramidus.

Early Hominids: Australopithecus afarensis, Australopithecus ramidus,
Australopithecus africanus, Australopithecus (Paranthropous) boisei, Australopithecus
(Paranthropous) robustus, Australopithecus bahrelghazali.

Early Transitional Human: Homo habilis.
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Hominid Evolution: Characteristics and distribution of Homo erectus in general, Special
reference to the fossil evidence discovered from Africa (Turkana boy), Asia (Java man
and Peking man), Europe (Dmanisi), Homo floresiensis (Dwarf variety)

Characteristics of Archaic sapiens with special reference to Europe (Homo

heidelbergensis), Africa (Rhodesian Man), Asia (China, Jinniushan, India, Narmada
Man).

Neandertal man: Distribution, salient features and phylogenetic position.

Characteristics of anatomically Modern Homo sapiens with special reference to Africa
(Omo), Europe (Cro-magnon, Chancelade, Grimaldi), Asia (Jinniushan) and Australia
(Lake Mungo).

Dispersal of modern humans: Out of Africa hypothesis, Multiregional hypothesis, Partial
Replacement hypothesis.

Unit 3: Modern Human Variation

Typological Model, Populational Model and Clinal Model, an overview of Classification
proposed by Blumenbach, Deniker, Hooton, Coon, Garn and Birdsell.

Ethnic Classification and distribution of Indian Populations: H.H. Risley, B. S. Guha, S.
S.Sarkar.

Linguistic distribution of ethnic groups.

Methods of studying Human Genetics: Cytogenetics, Mendelian Genetics, Twin
Genetics, Sib Pair methods, Population Genetics, Molecular Genetics.

Cytogenetics: cell cycle, standard karyotyping and banding techniques (G, C and Q),
chromosomal abnormalities, fluorescent in situ hybridization, Lyon’s hypothesis,
importance of telomere and centromere.

Linkage and chromosome mapping, genetic imprinting.

Modes of inheritance: Autosomal (dominant, recessive, codominance), sex linked, sex
influenced, sex limited, modifying genes, suppressor genes, selfish gene, multiple
allelic inheritance, multifactorial inheritance (stature and skin colour), polygeneic
(dermatoglyphicsFinger-ball Pattern types, Dankmeijer’s Index, Furuhata’s Index and
Pattern Intensity Index, Total Finger Ridge Count, Absolute Finger Ridge Count, Palmar
formula and mainline index, transversality, atd angle and flexion creases.

Population genetics: Hardy-Weinberg equilibrium, definition and application, mating
patterns (random, assortative and consanguineous), inbreeding coefficient, genetic

load, genetic isolate, genetic drift, genetic distance), genetic polymorphisim (balanced
and transient).

Molecular genetics: DNA, RNA, genetic code, protein structure and synthesis, concepts
of RFLPs, VNTRs, STRs, and SNPs, Mitrochondrial DNA, genic and genomic mutations.
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Unit4: Human Growth, Development and Maturation

Definition, concepts. Basic principles of growth, phases of growth: Prenatal and
postnatal (growth and development of different body parts, subcutaneous tissues and
physiological variables). Growth curves: Velocity, Distance, Acceleration and
Scammon’s Growth curve. Catch up and Catch down growth.

Aging and senescence with special reference to somatic, skeletal and dental

maturation, Factors affecting growth: Genetic and Environmental. Secular trends in
growth.

Methods of studying human growth: Longitudinal, Cross-sectional, Mixed longitudinal,
Linked longitudinal.

Body composition: Bone mass, body mass, percentage of body fat, segmental fat, body
age.

Human Adaptation: Allen’s and Bergmann's rule, Human Adaptability Programme,
human adaptation to heat, cold, high altitude.

Somatotyping: Concept, Development (Kretschmer, Sheldon, Parnoll, Health-Carter)
and its application.

Demography: Multidisciplinary nature of demography and its relation with other
disciplines.

Relationship between demography and anthropological demography. Fertility (concept
and determinants), Morbidity and mortality (concept and determinants), Migration
(concept and determinants), Selection intensity,

Unit 5: Concept of Prehistoric Archaeology

Ethno-archaeology, experimental archaeology, environmental archaeology, settlement
archaeology, cognitive archaeology, geo-archaeology, action archaeology. Theoretical
paradigms - descriptive to scientific period to interpretative period.

Dating: Typology, seriation, geo-archaeological, obsidian, hydration, chemical dating of
bones, oxygen isotope, fluorine estimation, dendrochronology, radio-carbon, fission
track, thermo- luminescence, potassium-argon, varve clay, cross-dating, amino acid
racemization, palaeomagnetic.

Paleoenvironment: Major geological stages (Tertiary, Quaternary, Pleistocene,
Holocene). Major climatic changes during the Pleistocene and post-Pleistocene
periods, glacial and interglacial periods, ice age, and pluvial and inter-pluvial climatic
phases. Evidence of quarternary climatic changes (moraines, varve, river terraces,
loess, sea level changes, beach sequences, sea core, fluviatile deposits, palynology,
palaeontology). Site formation.

Lithic tool typology and technology: Lower Palaeolithic (pebble tools, chopper and
chopping tools, bifaces, handaxes and cleavers), Middle Palaeolithic (Clactonean,
Levalloisian and Mousterian flakes, discoid cores, tortoise core, fluted core, scrapers,
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point), Upper Palaeolithic (blade, knife, blunted back, borer, burin, points), Mesolithic
(microliths), Neolithic (ring stone, grindstone, celt, adze).

Overview of Lithic Cultures of Europe:
Lower Palaeolithic: Acheulian culture.

Middle Palaeolithic: Mousterian culture.

Upper Palaeolithic: Perigordian, Chatelperronian, Gravettian, Aurignacian, Solutrian,
Magdalenian.

Mesolithic: Azilian, Tardenoisean, Maglamosean, Kitchen Midden, Natufian.

Early Farming Cultures and Neolithic of the Near East; Sites like Jericho, Jarmo, Catal
Huyuk, Shanidar.

Unit 6: Lower Palaeolithic Period in India

Pebble tool culture: Soan Acheulian culture: Madrasian (Kortalayar Valley),
Attirmpakkam, Didwana, Belan Valley, Bhimbetka, Chirki-Nevasa, Hunsgi, Krishna
Valley. Importance of Hathnora, Narmada valley.

Middle Palaeolithic period in India: Belan valley, Bhimbetka, Nevasa, Narmada valley.

Upper Palaeolithic period in India: Renigunta, Billa Surgam, Patne, Bhimbetka, Son and
Belan Valleys, Visadi, Pushkar, Gunjan Valley.

Mesolithic period in India: Mesolithic economy and society. Post Pleistocene
environmental changes. Development in microlithic technology, composite tools and
bows and arrows. Sites include Bagor, Tilwara, Langhnaj, Adamgarh, Bagor, Chopani
Mando, Bhimbetka, Sarai Nahar Rai, Birbhanpur.

Neolithic Period in India: Economic and social consequences of food production.
Settlements, population growth, craft specializations, class formation and political
institutions. Sites like Burzahom, Gufkral, Ahar, Gilund, Nagada, Kayatha, Navdatoli,
Eran, Nevasa, Chandoli, Daimabad, Inamgaon, Prakash, Maski, Brahmagiri,
Sangankallu, Tekkalkota, Piklihal, Nagarjunakonda, Daojali Hading, Kuchai, Sarutadu.

Prehistoric Cave art from India: Bhimbetka, Adamgarh.

Indus Civilization: Expansion of village sites. Development of metal technology, art and
writing. Architecture and city planning. Stages and theories of decline. Sites like Amri,
Kot Diji, Kalibangan, Mohenjodaro, Harappa, Lothal, Dholavira, Rakhigarhi.

Pottery and Traditions: Ochre Coloured Pottery (OCP), Black and Red ware, Painted

Grey Ware (PGW), Northern Black Polished Ware (NBP). Distribution of the pottery types
and period,

Bronze/Copper Age: General characteristics, distribution, people.
Iron Age and Urban Revolution: General characteristics, distribution, people.

Megaliths: concept and types (menhir, dolmen, topical, cist, cairn circle, sarcophagi)
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Unit 7: Conceptual Understanding of Social Anthropology

Culture: Attributes, Holism, Universals, Acculturation, Enculturation, Transculturation,
Culture Change, Culture Shock, Cultural Relativism, Civilization, Folk-Urban
Continuum, Great and Little Tradition, Cultural Pluralism and World-View.

Society: Groups, Institutions, Associations, Community, Status and Role. Incest.
Endogamy and Exogamy. Rites of passage.

Social Institutions:

Family: Definitions, universality of the family. Typological and Processual methods of
studying the family. Types of family - conjugal-natal, consanguineal, nuclear, joint,
extended. Rules of residence - Patrilocal, Matrilocal, Ambilocal, Bilocal, Neolocal,
Avunculocal, Virilocal, Amitalocal, Uxorilocal. Functions of family, Trends of change -
urbanization, globalization, industrialization, feminist movements.

Marriage: Definition, universality, types and functions (monogamy, polygamy —
polyandry, polygyny, hypogamy, hypergamy, levirate, sororate). Preferential and
Prescriptive types. Types and forms of marital transactions — bride price and dowry.
Marriage as exchange.

Kinship: Definition, Descent, kinship terminology, matrilineal puzzle. Joking and
avoidance. Moiety, phratry, clan and lineage. Types of kinship systems,

Economic Anthropology: Definition and relationship with Anthropology and Economy.
Theories (Malinowski, Formal, Substantivist, Marxist). Livelihoods, Subsistence,
Principles of production, distribution, consumption, division of labour in hunting-
gathering, pastoral, swidden and agricultural communities. Exchange, reciprocity, gifts
and barter systems. Kula, Potlatch and Jajmani —Anthropological explanations.

Legal Anthropology: Anthropology of Law, Social Sanctions.

Political Organization: Definitions, political processes in band, tribe, chiefdom and state
systems. Conflicts and social control. Nations and Nation-state, democracy.

Religion and Belief Systems: Definitions, animism, animatism, manaism, bongaism,
totemism, taboo. Religious specialists - witch, shaman, priest, medicine-man,
sorcerer. Magic - definitions, types, approaches. Rituals.

Social Change: Basic ideas and concepts (Assimilation, Integration, Syncretism,
Dominance and Subjugation), Approaches.

Unit 8: Theories in Social Anthropology
Evolutionism - Tylor, Morgan, Fraser, Maine, McLennan.

Diffusionism - Three schools (Austro-German, British, American),
Historical Particularism — Boas.

Functionalism - Malinowski.

Structural-Functionalism - Radcliffe-Brown, Firth, Fortes, Eggan, Parsons.
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Structuralism - Levi-Strauss.

Culture and Personality/Psychological Anthropology — Mead, Benedict, DuBois, Linton,
Kardiner, Whiting and Child.

Cultural Ecology, Environmental Anthropology, Neo-evolutionism (Leslie White, Julian
Steward, Marshall Sahlins).

Cultural Materialism - Marvin Harris.

Symbolic Anthropology - Victor Turner, Raymond Firth, Mary Douglas.
Cognitive Anth ropology - Roy D’Andrade, Stephen Tyler, Ward Goodenough.
Deep Ethnography, Interpretive Anthropology — Clifford Geertz.

Anthropology and Gender - Leela Dube, Renato Rosaldo, Marilyn Strathern, Zora Neale
Hutson.

Postmodernism, Poststructuralism, Postcolonialism - Foucault, Derrida, Bourdieu.
Ethnicity — Barth, Jeffery, Weber.
Unit 9: Stages in the Development of Indian Anthropology

Concepts: Social Stratification (eg. Caste), Scheduled Caste (SC), Dalit, OBC, Nomadic
Groups. Revivalist/Nativist movements, Peasant movements (Malabar and Telengana
movements).

Tribe, Scheduled Tribe (ST), Particularly Vulnerable Groups (PVTGs), Tribal movements
(Birsa and Naga movements), Tribal Development, Distribution.

Indian Village and Village Studies in India (S.C. Dube, McKim Marriott, Weiser, Scarlett
Epstein, M.N. Srinivas, F.G. Bailey)

Constitutional Safeguards for SC and ST, Inclusion and Exclusion. Panchayati Raj
Institutions and other traditional community political organizations, Self-Help Groups
(SHGs).

Theoretical ideas: Sanskritization, Westernization, Modernization, Globalization, Sacred
Complex, Nature-Man-Spirit Complex.

Early Indian Anthropologists and their contributions: G.S. Ghurye, B.S. Guha, S.C. Roy,
Iravati Karve, L.P. Vidyarthi, S.C. Dube, M.N. Srinivas, N.K. Bose, Surajit Sinha, D.N.
Majumdar, S.R.K. Chopra, Verrier Elwin, S.S. Sarkar, Dharani Sen, T.C. Das, P.C. Biswas.

Unit 10: Concepts and Theories

Applied Anthropology, Action Anthropology, Engaged Anthropology, Experimental
Anthropology, Urban Anthropology, Public Anthropology, Public Archaeology,
Anthropology of Development, Medical Anthropology, Visual Anthropology, Genomic
Studies, Genetic Screening and Counseling, Forensic Anthropology, Food and
Nutritional Anthropology, Ergonomics, Kinanthropometry, Business Anthropology.
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community Development Projects (Rural, Urban and Tribal), Revisits, Re-studies,
Reinterpretations, Intervention, Research Process and Social Impact Assessment (SIA).

Anthropological approaches in community studies: public health, education, nutrition,
land alienation, bonded labour, housing, alternative economy, livelihood, gender issues,
relief, rehabilitation and relocation, identity crisis, communication, training and
management, aging and the aged.

Development Strategies (Plan/Sub Plan).
Role of NGOs in Development. Anthropology and NGOs.

Empowerment of Women, LGBT groups.
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Department of History and Archaeology
HNB Garhwal University, Srinagar (Garhwal)

Proposed M.A. Courses in Ancient Indian History, Culture and Archaeology

First Semester

Core/Compulsory Courses:

Course-l1  Principles and Methods in Archaeology (3 Credits)
Course-11 Environmental Archaeology (3 Credits)
Course-111 Paleolithic Culture in Indian sub-continent (3 Credits)
Course-1V Copper Bronze Age In Indian Sub-Continent (3 credits)
Course-V Political History of India (C 600BCE to 650CE) (3 credits)
Course-VI Society of India from Vedic times to 1200 CE (3 credits)

Second Semester

Core/Compulsory Courses:
Course-VIlI  Documentation and Dating methods in archaeology (3 credits)

Course-VIII Scientific and Analytical Archaeology (3 Credits)
Course-1X Early Farming communities -Mesolithic and

Neolithic Culture in India (3 Credits)
Course-X Iron Age in India (3 Credits)
Course-XI Economic History (From earliest time to C1200CE) (3 Credits)
Course-XIl  Ancient Indian Art (3 Credits)

Third Semester

Core/Compulsory Courses:

Course-XI11 History of India (C650CE to 1200CE) (3 credits)
Course-XI1V  Paleography and Epigraphy (3 Credits)
Course-XV  Beginning of Indian Coinage (3 Credits)

Elective/Optional Courses:
The candidates are required to opt any three courses/papers from the following groups of

courses.
Course-XVI (Group-A): The candidates are required to opt any one of the following
courses/papers:

1. Bioarchaeology (3 credits)
2. History of South India (650 CE to 1200 CE) (3 credits)

Course-XVII (Group-B): The candidates are required to opt any one of the following courses:
1. Ethnoarchaeology (3 credits)
2. History of Ancient Indian Religion (3 credits)

Course-XVII1 (Group-C): The candidates are required to opt any one of the following courses:
1. Geoarchaeology (3 Credits)

2. Sources of Ancient Indian History (3 credits)



Fourth Semester

Core/Compulsory Courses:

Course-XIX Indian lIconography (3 Credits)
Course-XX Early Indian coinage (3 Credits)
Course-XXIAncient Indian Architecture (3 Credits)

Elective/Optional Courses:
The candidates are required to opt any three courses/papers from the following groups of
Courses:
Course-XXI1 (Group-A): The candidates are required to opt any one course of the following
courses:

1. Conservation and Preservation of
Archaeological artifacts (3 credits)
2. Historical Geography of Ancient India (3 credits)

Course-XXIIl (Group-B): The candidates are required to opt any one of the following courses
1. Archaeological Computing (3 Credits)
2. Post- Gupta coinage (3 credits)
Course XXI1V (Group-C): The candidates are required to opt any one of the following courses:
1. Protohistoric and Early historical sites and
Their significance (3 credits)
2. World Prehistory (3 credits)

Proposed M.A. Courses in Ancient Indian History, Culture and Archaeology

NOTE

1. All courses in First semester and Second semester are compulsory. In Third semester course

X1, X1V, XV and in Forth Semester course X1X, XX, XI are compulsory, while course XVI,
XVIIL, XVIHH, XX, X1 and XXIV are elective/optional and these course are divided into ‘A’
‘B’ and ‘C’ three groups. The candidates can opt any three courses out of these three groups in
Third and Fourth Semester

. Each course shall carry 3 credits/100 marks. The Theory Paper will be of 60 marks and the
Sessional tests shall be of 40 marks (i.e. 60+40=100).

First Semester

Core/Compulsory Courses

Course-1 Principles and Methods in Archaeology

Unit —I: Nature and History of Archaeology

1. Definition and scope of Archaeology
2. History of Indian Archaeology from the 19" Century till the present
3. Relationship of Archaeology with History, Anthropology and Natural sciences.

Unit —11: Methods of data retrieval

1. Field discoveries: Aims, objectives and methods of Exploration of archaeological sits;
Chance discoveries; Village to village survey. Field survey of prehistoric and historical
sites.



2. Unearthing the sites: Selection of Site for excavations; Layout technique and

Excavation methods.

3. Methods of recording the contexts of excavated remains.
4. Retrieval of biological and other degradable material: methods and Floatation

technique,

Unit —I11: Conservation and preservation of Archaeological Remains

1.
2.
3.

Chemical treatment of organic and inorganic objects

Museum and the storage, display of antiquities.

Architectural conservation: Preservation and conservation of excavated structures and
monuments.

Recommended Readings

1.

RBRO0oOo~No kWD

13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.
24.

25.

26.

27.
28.
29.
30.
31.

Wheeler, Mortimer-Archaeology from the Earth, Oxford University press, London,
1955.

Wheeler, Mortimer- Prithvi Se Puratattva (Hindi Translation).

Atkinson, R.J.C.- Field Archaeology, Il edition, 1958.

Kenyon, K.N. - Beginning in Archaeology, 1961.

Delaet, S.J.-Archaeology and its problems, London, 1957.

Crowford, O.G.S. - Archaeology in the Field, Il impression, London, 1954.
Webester, Graham - Practical Archaeology.

Puri, Baijnath- Puratattva Vigyan (Hindi)

Ojha, R.P. - Kshetriya Prutattva (Hindi)

. Singh, M.M.- Puratattva ki Ruprekha Patna, 1971 (Hindi)
. Gairola, T.R.- Hand Book of Chemical Conservation of Museum Objects, National

Museum.

. Mohammad. Sanaullah- "Notes on the Preservation of Antiquities in the field",

Ancient India, No. 1 pp. 82.

Lal, B.B.- "Chemical Preservation of Objects", Ancient India No. 18-19.

Plenderlieth H.J.-The conservation of Antiquities and works of Art, London, 1957.
Zeuner, F.E. - Dating the Past. 1958.

Piggot, S. - Approach to Archaeology.

Hemond, P.C.-Archaeological Techniques for Amateurs.

Michels. J.W.-Dating Methods in Archaeological Techniques for Amateurs.

Hester, J.J.-Introduction to Archaeology.

Shrma, Y.D.- Remains of Early Historical Cities (Archaeological Remains Monuments
and Museums : Part, 1-1964)

Sharma. Y.D. -"Exploration of Historical Sites” Ancient India, No. 9, pp. 166-169.

Lal, B.B. - "Excavation at Hastinapur and other Exploration, 1950-52 Ancient India,
No.-10-11 : pp. 4-151.

Sharma, G.R.- Excavations at Kausambhi, 1957-59.

Wheeler, M., Gosh,-"Arikamedu-An Indo Roman Trading station on the East

A and Deva, Krishana  coast of India, Ancient India, No. 2, pp. 17- 124.

Wheelar, R.E.M. - "Brahmagiri and Chandravali, Megalith and other
cultures in Mysore State™. Ancient India No. 4, 1948, p. 180-310.

Lal. B.B.- "Sisupalgarh 1948 and Early Historical fort in Eastrn India. Ancient
India No. 5, 1949, pp. 62-105.

Pande, J.N.-Puratattva Vimarsh, Allahabad.

Plender lieth, H.J. -The conservation of Antiquities and works of art

Gairola, T. D.-Hand Book of Chemical conservation of Museum.

Agrawal, D. P.-An Introduction to the Preservation of Paintings.

Bhowmic, S. K.-Protection and Conservation of Museum collection (Hindi Trans by P.
K. Trivedi and Y. S. Rawat)

3



32.

Singh, A. P.-Conservation and Museum Techniques.

Course-11 Environmental Archaeology

Unit-1: Concept of Environmental Archaeology

1.
2.

Definition and Elements of Environmental Archaeology. Environment and Ecology.
Palaeo-environmental indicators and varieties of evidences

Unit-11: Palaeoclimatic Changes

1.
2.

4.

Basic knowledge of quaternary geology.

Human Evolution. Quaternary period and geological records associated with
Prehistory.

Palaeoclimatic indicators and methods of study. Quaternary deposits in India and its
relevance in Palaeoclimatic reconstruction.

Palaeoclimatic and Palaeoenvironment in Archaeology.

Unit-111: Branches of Environmental archaeology

1.
2.
3.

Bioarchaeology: Archaeozoology and Palaeobotany
Anthropological Archaeology
Marine archaeology.

Unit-1V: Study of Floral and Faunal Remains

1.

3.

Types of Faunal and Floral Remains and general methods of their study, sample
collection and processing

Human Osteology in reconstruction of palaeohistory and biocultural remains and its
archaeological significance

Case studies in and India, with special reference to Uttarakhand Himalaya.

Recommended Reading

1.

a b~ w

S

14.
15.

16.

Dena Ferran Dincauze: Environmental archaeology: Principles and Practice, Cambridge
university Press, 2000.
Butyer, K.: Environment & Archaeology.

De Terra H. & Paterson T.T. Studies in the Ice-Age and Associated Human Cultures. 193
Relevant articles of Puratattva and Man & Environment.

Charles L. Redman: Human Impact on Ancient Environment, University of Arizona Pres:
1999.

Clive Orton: Sampling in Archaeology (Cambridge Manuals in Archaeology), Cambridg
University Press, 2000.

Shackley, Myra: Environmental Archaeology, 1981.

Laporte, Leo, F.: Ancient environment, 1968.

Wing and brown: Palaeonutrition,

. Binford, L. R.: An Archaeological Perspective. London. 1972.

. Brill, Robert H. (Eds.): Science and Archaeology. Cambridge 1971.

. Brothwell, D. R. & S. E. Higgs (Eds.). Science in Archaeology. London. 1969.

. Bintliff, John Devidson, D. A. and Grant E.G.: Conceptual Issues in Environmer

Archaeology, Edinbargh University Press, 1988.

Sharma, G.R. & J.D. Clark, Encyclopedia of Environmental Science, Mc Crow Hill.
Mellars, P and Stringer, C.: The Human Evolution: Behavioural and Biologi
Perspectives on the Origins of the Modern Humans, Edinbargh University Press, 1989.
Mercer, R.: Farming Practice in British Prehistory, Edinbargh University Press, 1981.



17.
18.
19.
20.
21.
22.

23.

Lambert, J. B. and Grupe, Gisela: Prehistoric Human Bone: archaeology at the Molict
Level, Psringer-Verlag, New York, 1993.

Krechmer, N. and Robertson, W.V.B.: Human Evolution, Readings fron Scientific Ameri
San Fracisco, 1978.

Price, T.D.: The Prehistoric human Bone, Cambridge University Press, Nrw York, 1989.
Studies in Indian Archaeology and Palaeontology, Dharwad, India, 1990.

Singh, R. P.: Agriculture in Protohistoric India, Pratibha Prakashan, Delhi, 1990.

Evans, J. C.: An Introduction to Environmental Archaeology, Ithaca, New York, Corr
University, Press, 1978.

Yellen, J.E.: Archaeological approaches to the Present: Models for the Reconstructing
Pasr, Academic Press, New York, 1977a

Course-111: Paleolithic Culture in Indian Sub-Continent
Unit-1: Prehistoric Archaeology and scope of prehistory

1.
2.
3.
4.

An introduction to prehistory: features and scope.

Salient features of world Prehistory

Methods of Study of Prehistoric rocks: Micro-wear studies, experimental archaeology.
Tool technology: Important methods of making tools.



Unit-11: Paleolithic Culture: Lower, Middle and Upper Paleolithic Cultures

1.

5.

Pebble tool culture in India, problems and issues, regional distribution of palaeolithic
culture, geological context and Palaeoclimatic stratigraphy.

Palaeolithic culture in Himalayas, Himachal Shivaliks and Nepal; central India (Soan
valley).l

Distribution of lower and middle palaeolithic cultures: Geoarchaeological context and
tool types.

The Central India and Peninsular Context: Madhya Pradesh, Rajasthan, Gujarat,
Maharashtra, Tamil Nadu and other regions.

Distribution of upper palaeolithic cultures

Recommended Reading

1.
2.

3.
1.
2.

10.
11.

12.

13.

14.
15.

16.

17.
18.
19.

20.
21.
22.

Zeumer, F.E. Plaistocene Period.

Rendell D., & Hobin, Pleistocene and Palaeolithic Investigations in Sohan Valley, N.
Pakistan.

Pant, P.C. Prehistoric Uttar Pradesh. Delhi.

Relevant articles of Puratattva and Man & Environment.

Allchin B. & Allchin F.R.: The Rise of Civilization in India & Pakistan, New Delhi,
1983.

Ghosh, A. (Ed.).: An Encyclopedia of Indian Archaeology, Vols. | & II. (Relevant
Portions). New Delhi, 1989.

Jarrige, Catherine et.al [Ed.]: Mehargarh, Field Reports 1974-1985 from Neolithic
Times to the Indus civilization. Karachi, Pakistan. 1995.

Jayaswal, V.: “Stone Age Technologies in India”: History of Technology in India, Vol.
I, New Delhi, 1997.

Leakey, L.S.B.: Olduvia Gorge 1959-1961, Volumesl, Cambridge, 1965.

Leakey, M.D.: Olduvia Gorge: Excavations in Beds | & Il. 1960-1963, Cambridge,
1971.

Paddaya, K.: The Acheulian Culture of The Hunsgi Valley (Peninusular India) — A
Settlement System Perspective, Poona, 1982.

Pant, P.C. & Vidula Jayaswal. Paisra: A Stone Age Settlement in Bihar, New Delhi,
1999.

Relevant articles of Purattatva, Pragdhara, Man & Environment, Ancient India.
Rendell, Dennell & Halim: Pleistocene & Palaeolithic Investigations in the san valley,
North Pakistan.

H.D. Sankali: Stone Age Tools: Their Techniques, Names and Probable Functions,
Deccan College, Pune, 1982.

H.D. Sankalia- Prehistory and Protohistory of India and Pakistan, Deccan college,
Pune, 1974

Poona, 1982.

Sharma, G.R. & J.D. Clark (ed.): Palaeo environments and Prehistory in the Middle
Son Valley, Allahabad, 1983.

Sharma, G.R. et.al: From Hunting and Food Gathering to Domestication of Plants and
Animals, Beginnings of Agriculture, Allahabad, 1980.

Singh., Birendra Pratap: Early Farming Communities of the Kaimur, Jaipur, 2004.

B. Subbarao- Personality of India, Baroda, 1958

Terra H. De & T.T. Paterson: The Studies on the Ice-Age in India & Associated
Human Cultures, Washington, 1939.

Thapar, B.K.: Recent Archaeological Discoveries in India, UNESCO, 1985.

Wymer, J.J.: The Paleolithic Age, London, 1982.

B.K.Thapar- Recent Archaeological Discoveries in India, UNESCO Publication, 1985.
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23. B.R.Allchin , D.K.Chakrabarti- A Source Book on Indian Archaeology, M.M
Publishers Pvt. limited, New Delhi , 1979.

24. D.P Agrawal, D.K.Chakrabarti- Essays in Indian Protohistory, B.R. Publishing Co,
Delhi, 1979

25. D.P.Agrawal- The Archaeology of India, Curzon Press, London. 1982.

26. R.E.M.Wheeler- The Indus Civilization, University Press, London, 1968.

27. R.E.M Wheeler- Early India and Pakistan, Thames and Hudson, London,, 1959.

28. W.A Fairservis Jr- The Roots of Ancient India, The University if Chicago press,
Chicago, 1975.

29. B.B.Lal- The Earliest Civilization of South Asia, Aryan Books International, New
Delhi, 1979.

30. Erwin Newmayer- Lines on Stone: Prehistoric Rock Art of India, Manohar, New
Delhi, 1993.

Course-1V Copper Bronze Age in Indian Sub-Continent
Unit-1: Early Chalcolithic and Preharappan cultures
1. Early Chalcolithic Cultures of Afghanistan and Pakistan
2. Pre and Early Harappan Culture of Afghanistan, Pakistan and India
Unit-11: Indus-Sarswati Civilization
1. Its Origin, Extent, Chronology, main characteristics and Settlement system
2. Decline of Harappan Culture in Gujarat & Saurastra
Unit-111: Late Survival of Bronze Age Culture
1. Late Harappan Culture in Punjab & Haryana
2. Chalcolithic village communities in Rajasthan and central India.
3. Chalcolithic Cultures of Maharashtra and eastern India
Unit —1V: Copper using communities of Gangetic Plain
1. Copper hoard and OCP Cultures and their co-relationship
2. Copper using Communities in Middle and Lower Ganga Plain, with special reference
to Chirand, Senuar and Narhan
3. Growth of Urban settlements in Ganga valley.
Recommended Readings

1. Agrawal, D. P. & Chakrabarti, D. K. (eds.) Essays in Indian Protohistory. Delhi. 1979.

2. Agrawal, D. P. Archaeology of India. New Delhi, 1982.

3. Agrawal, D.P.& J.S. Kharakwal. Bronze Age and Iron Age in South Asia. New Delhi,
2003.

4. Allchin, B. & Allchin F. R.: The Rise of Civilization in India and Pakistan. London.
1982.

5. Allchin, F.R. The Archaeology of Early Historic South Asia : Emergence of City and
States. Cambridge. 1995.

6. Also Relevant articlessfcommunications in Puratattva, Man and Environment,
Praghadhara, Ancient India and Indian Archaeology-A Review.

7. Asthana, Shashi, Pre-Harappan Cultures of India and the Borderlands, New Delhi,
1985.

8. Chakrabarty, D. K. The Early use of Iron in India, Oxford University Press. 1992.

9. Dhavalikar, M. K. , H. D. Sankalia and Z. D. Ansari, Excavations at Inamgaon, Pune.
1988.

10. Dhavalikar, M.K. Indian Proto-history. New Delhi. 1997.

11. Gaur, R. C. : (ed.) : Painted Grey Ware, Jaipur. 1994.

12. Gaur, R.C. Excavations at Atranjikhera. Delhi. 1983.
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13. Ghosh, A. (ed). An Encyclopedia of Indian Archaeology. Gaur, R. C. : (ed.) : Painted
Grey Ware, Publication Scheme, Jaipur, 1994.Vols. | & 2. ICHR. New Delhi. 1989.

14. Ghosh, A. The City in Early Historical India. Shimla. 1973.

15. Jarrige, Catherine et.al [ed.]. Mehrgarh, Field Reports 1974-1985. From Neolithic
Times to the Indus civilization. Karachi. 1995.

16. Lal, B. B. : Excavation at Shringverapura, 1977-86; Archaeological Survey of India.
New Delhi. 1993.

17. Lal, B. B. and S. P. Gupta (eds.) : Frontiers of Indus Civilisation, New Delhi. 1984.

18. Lal, B.B. : The Earliest Civilization of South Asia. New Delhi, 1997.

19. Marshall, J. : Mohenjo-daro and the Indus Civilisation, Delhi-Varanasi. 1983.

20. Narain, A. K. et al. Excavations at Rajghat, B. H. U., 1976 & 1977.

21. Possehl, Gregory (ed.) Ancient Cities of the Indus. Delhi. 1979.

22. Possehl, Gregory (ed.) Harappan Civilization. Delhi. 1982.

23. Rao, S. R. : Lothal: A Harappan Port Town-1955-62, A. S. I., New Delhi. 1985.

24. Sali, S. R.: Daimabad, 1976-79, A.S.I., New Delhi, 1986.

25. Sankalia, H.D., et.al. Chalcolithic Navdatoli, Pune, 1971.

26. Sharma, G.R. The Excavations at Kausamli (1949-50). Delhi. 1969.

27.Singh, B.P. Early Forming Communities of the Kaimur (Excavations at Senuwar
1986-87, 89-90). Jaipur. 2004.

28. Sinha, B.P. & S.R. Roy. Vaisali Excavations 1958-62. Patna 1969.

29. Sinha, K.K. Excavations at Sravasti 1959. Varanasi.

Course-V Political History of India from c. 600 BCE to c. 650CE
Unit —I: Janapadas and Mahajanapadas

1. Political formations: monarchical and republican.
2. Rise of Magadha empire
Unit —I1: Towards empire: Nandas and Mauryas
1. Alexander’s invasion
2. Growth of Nandas and Mauryas
3. Polity; nature and extent of centralization; and foreign relations.
4. Kautilya's Arthashastra and Megasthenes' Indica
Unit-111: Post Mauryan Dynasties and Polity
1. Sungas and Kanvas: Indo-Greeks, Saka-Pahallava, Satavahanas and Western
Kshatrapas.
2. The Kushanas: Political consolidation
3. Sangam age: chiefdoms.
Unit-1V: Guptas, Hunas and Vakatakas
1. Dynastic history of the Guptas; Huna invasion; Vakatakas and contemporary dynasties
in the peninsular India.
2. Administrative organization: provincial and feudatory states.
Unit-V Vardhanas, Chalukya and Pallavas
1. Harsha-Polity and administration
2. Chalukyas and Pallavas: Extent of kingdoms and administration.

Recommended Readings
1. Chattopadhyaya, D.P., Indian Philosophy (New Delhi, Popular Publishing House,
1986).
2. Comprehensive History of India, Vols Il (1957), 1l (Orient longman,1952), IV (Delhi,
PPH, 1992).



10.

11.

12

18

22

26

28

47

Jha, D.N. and Shrimali K.M., Prachin Bharat Ka Ithihas (Delhi, Hindi Directorate,
1990).

Kulke, H, and D. Rothermund, History of India (london, Routledge,1998).
Majumdar, R.C. et al., History and Culture of the Indian People, Vols I, 11,1V
(Mumbai, Bhartiya Vidya Bhavan Series, 1970, 1979, 1980).

Munshi, V.K.M. and R.R. Diwakar, Bharatiya Vidya Bhavan Series -Indian
Inheritance, 3 vols (Bombay, Bhartiya Vidya Bhavan, 1965, 1970).

Nilkanta Sastri, K.A., A History of South India from pre-historic times to the fall of
Vijaynagar (Chennai, OUP, 1983).

------ Nand Mauryan Yugeen Bharat.

------------ (edited) Comprehensive History of Ancient India, Vol. 11, The Mauryas and
Satvahanas,1957.

Sharma, R.S., Aspects of Political Ideas and Institutions in Ancient India (Delhi,
Motilal Banarsidass, 1991) (Revised edition).

Sharma, R.S., Ancient Indian History.

. Thapar, Romila, Early India(from origin to AD.1300)penguin Book-2002.
13.
14.
15.
16.
17.
. Smith, V.A., Early History of India, 1924.
19.
20.
21.

----- Ashoka and the Decline of Mauryas.

-------------- From Lineage to State, oxford,1984, seventh ed.2002.
---Interpreting Early india, oxford press,1992, ninth ed.2005.
Raychaudhary, H.C., Political History of Ancient India, 1950.
Mookerjee, R.K., Ancient India, 1956.

Puri, B.N. India as described by early greek writers,1939.

Chattopadyay Bhaskar, The Age of the Kushanas, a Numismatic Study,1967.
-------------------- Kushana State and Indian Society: A study in Post-Mauryan Polity
and Society,1975.

. Chattopadyay Sudhakar, The Sakas in India,1955.
23.
24,
25.

Narain,A.K. The Indo-Greeks,1957.
Mazumdar, R.C. The Vakataka-Gupta.
Gupta, P.L. Gupta Samrajya.

. Upadhyay, Vasudev. Gupta Samrajya Ka lItihas.
27.

Rai, U.N., Gupta Samrat aur Unka Kal.

. Sharma, B.N. Harsha and his Times.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
. Thapar, Romila, Early India(from origin to AD.1300)penguin Book-2002.

Majumdar, R.C. Ancient India.

Sen, S.N., Ancient Indian History and Civilization, willey Eastern limited, Delhi.
Mookerjee, R.K., The Gupta Empire, 19609.

---------- Harsha.

Pannikar, K.M., Shri Harsha of Kannauj, 1922.

Tripathi, R.S., History of Kannauj, 1927.

Goyal, S.R., A History of Imperial Guptas, 1967.

Devahuti, D., Harsha, A political Study,1970.

------- A History of South India, 1966.

Gopalan, R., History of Pallavas of Kanchi, 1928.

Venkataramanayya, N., The eastern Chalukyas of Vengi, 1950.

Chattopadhyaya, S. Early History of Northern India. Delhi. 1976.

Mukherjee, B.N. The Kushana Geneology, Calcutta. 1957.

Narain, A.K. From Alexander to Kanishka. VVaranasi. 1967.

Pathak, V. Uttar Bharat Ka Rajnitik Ithas (Hindi). Lucknow. 1973.

Puri, B.N. India Under the Kushanas. Bombay. 1965.

Rapson, E.J. Cambridge History of India, Vol. I. Cambridge. 1922.

Sharma, R.S. Material Culture and Social Formations in Ancient India. Delhi, 1985.
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Course-V1 Society of India from Vedic times to 1200 CE
Unit I: Social stratification, beginnings of varnashram system and other social aspects
Unit I1: Post Vedic Society up to pre Gupta times- caste system, condition of women, Sangam age;
society.
Unit 111 Gupta society (Till 650 CE)
Unit 1V: Post Gupta (from 650- 1200A.D. Society: Social stratification, proliferation of castes,
inheritance, everyday life and conditions of women.
Recommended Readings
1. Hiriyanna, M., Essentials of Indian Philosophy (Delhi, Motilal Banarsidass, 1995).
2. Jha, D.N. and Shrimali K.M., Prachin Bharat Ka Ithihas (Delhi, Hindi Directorate,
1990).
3. Majumdar, R.C. et al., History and Culture of the Indian People, Vols 4. 111, IV and V
(Mumbai, Bhartiya Vidya Bhavan Series, 1970, 1979, 1980).
5. Munshi, V.K.M. and R.R. Diwakar, Bharatiya Vidya Bhavan Series -Indian Inheritance,
3 vols (Bombay, Bhartiya Vidya Bhavan, 1965, 1970).
6. Nilkanta Sastri, K.A., A History of South India from pre-historic times to the fall of
Vijaynagar (Chennai, OUP, 1983).
7. Stein, Burton, Peasant State and Society in Medieval South India.(Delhi, OUP, 1980).
8. Thapar, Romila, A History of India, Vol. 1 (Pelican, 1966, Penguin, Harmondsworth).
9. Thapar, Romila, Ancient Indian Social History
10. Jain, K.C., Prachin Bharat ki samajik evam arthik sansthain
11. Om Prakash, Prachin Bharat ka samajik evam arthik itihas.
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Second Semester
Core/compulsory Paper

Course-VII  Documentation and Dating methods in archaeology
Unit-1:Photography in Archaeology
1. History of the application of camera in archaeology, its significance in archaeological
photography. Indoor and Digital photography.
2. Application of new software in photography. Videographer in archaeology.
Unit-11: Reconstruction of Chronological sequence:
1. Stratigraphy: causes of the formation of layers, their nature, order, identification and
recording the strata.
Unit-111: Dating methods:
1. Relative dating: Typology and Dendrochronology
2. Absolute dating: Radiocarbon Dating, Thermo luminescence Dating, Potassium
Argon Dating, Obsidian hydration and Amino Acid Racemization
Recommended Readings
1. Atkinson, R.J.C. Field Archaeology. London. 1952.
Brill, Robert H. (ed.) : Science and Archaeology. Cambridge 1971.
Brothwell, D. R. & S. E. Higgs (eds.). Science in Archaeology. London. 1969.
Cookson, M. B. Photography Archaeologist. London. 1954.
Crawford, O.G.S. Archaeology in the Field. London. 1953.
Cronyn, J. M. The Elements of Archaeological Conservation. New York. 1990.
Plenderlieth, H. J. Conservation of Antiquities and Works of Art. London. 1957.

Webster, G. Practical Archaeology: An Introduction to Archaeological Excavation.
London. 1974.

Nk WN

Course-VIII: Scientific and Analytical Archaeology
Unit-1: History of Science and its application in archaeology
1. Brief history of scientific Techniques. Development and application of Scientific
Techniques in Archaeology.
2. Importance, relevance, utility and scope of analytical techniques in archaeological
study.
Unit-11:Scientific methods and instruments used in archaeological study
1. Dendrochronology
2. X-ray diffraction (XRD) and X-ray fluorescence (XRF)
Metallography, microscopy and Scanning electron microscopy
Radiocarbon dating and Thermo luminescence dating
Spectroscopy, mass spectroscopy (MS), Atomic absorption spectroscopy (AAS) and
inductively couple plasma emission spectroscopy (ICPES).
6. Neutron activation analysis (NAA) and Amino acid racemization.
UNIT-I11: Analytical techniques
1. Phosphate and trace element analysis in archaeological soils and reconstruction of
intensity of occupation in ancient settlements.
2. Estimation of isotopic ratios of carbon, nitrogen, oxygen and strontium in
archaeological faunal remains to infer the palaeodiet, palaeoenvironment and
residential mobility of ancient settlement.

o~ w
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3.

Study of trace element analysis in archaeological faunal remains for reconstructing the
palaeodiet and palaeo-environmental conditions of ancient settlement.

Recommended Readings

Course-1X:

Ingersoll, D., Yellen, J.E. and MacDonald, W.: Experimental archaeology, New York,
1977.

Binford, L. R. : An Archaeological Perspective. London. 1972.

Atkinson, R.J.C. Field Archaeology. London. 1952.

Brill, Robert H. (ed.) : Science and Archaeology. Cambridge, 1971.

Brothwell, D. R. & S. E. Higgs (eds.): Science in Archaeology, London, 1969.
Chang, K. C.: Settlement Archaeology, Palo Alto, Caligo, 1968.

Clark, D. L.: Models in Archaeology, London, 1972.

Clark, David : Analytical Archaeology, London, 1968.

Daniel, G. A.: Hundred Years of Archaeology, London. 1950.

. Daniel, G.: The Origin and Growth of Archaeology, London 1967.

. Piggott, S.: Approach to Archaeology, New-York. 1965.

. Sankalia, H. D.: New Archaeology Its Scope and application in India, Lucknow. 1977.
. Srivastava, K. M.: New Era of Indian Archaeology, New Delhi, 1982.

. Wheeler, M.: Archaeology from Earth,

. Yellen, John: Archaeological Approaches to the present, New York, 1977.

. Whitehead, A. N.: Science and the Modern world, New York, 1957.

. Limbrey, Susa: Soil science and Archaeology, Academic Press, New York, 1975.

. Smith, Keith A.: Soil Analysis Modern Instrumental techniques), new York, 1990.

. Council on Soil Testing and Plant analysis, Georgia University, Athens, USA: Hand

Book of Reference Methods fro soil Analysis, 1992.

. Bag, A.K. (ed.) History of Technology in India, VVol. I. New Delhi. 1997.

. Bose, D.M. et. al. Concise History of Science in India . INSA. New Delhi. 1971.

. Forbes, R. J. Studies in Ancient Technology, Vol. I to IX. Leiden. 1976.

. Hodges, H. Technology in the Ancient World . London. Pelican. 1970.

. Jaggi, O. P. Dawn of Indian Technology. Delhi. 1969.

. Sankalia, H. D. Some aspects of Prehistoric Technology in India. New Delhi. 1970.
. Singer, C. et. al. A History of technology .Vol. | & II. (relevant chapters).

. Singh, R.N. : Ancient Indian Glass. Delhi. 1989.

. Sinha, B.P. Sinha, Potteries in Ancient India.

Early Farming Communities-Mesolithic and Neolithic Culture in India

Unit-1: Early Holocene Hunting-Gathering Strategies:

1.

2.
3.

Mesolithic stage: Climatic changes and technological adaptation: concepts and
archaeological remains.

Microlithic succession: Geo-chronology and cultural sequence of microliths in India.
Ecological zones and associated Mesolithic sites of India: Alluvial plain adaptation;
Baghor; Chopani-Mando, Birbhanpur; Horse-shoe-lake sites; Sarai-nahar-rai;
Mahdaha; Rock shelter sites; Langhnaj; Bagor; rock-shelter sites; Adamgarh,
Bhimbetka; Lahariadih; Morhana-pahar.

Unit-11: Beginnings of food production: A world perspective

1.
2.

Interpretative models for the Origins of food production economy.

Origin and expansion of Neolithism: Archaeological remains of Neolithic in West Asia
and India.

Early farming communities of Central India: Neolithic remains of Belan valley,
Vindhyan foot-hills and Ganga plains.
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4. Neolithic remains of eastern India: Neolithic sites of Chhota Nagpur plateau; Orissa
and Assam.
5. Pastoral communities of Deccan: Ash mound and village sites of Karnataka and
Tamilnadu.
Recommended Readings

1. Wendrof, fred & Angela E. Close: Advances in World archaeology, 1983.

Clarke, Grahame: World Prehistory, 1977.

Bhattacharya, D.K.: Emergence of Cultures in Europe, Delhi, 1978.

Bhattacharya, D.K.: Old Stone Age Tools, Calcutta, 1979.

Bordes, F.: The Old Stone Age, London, 1968.

Clark, J.D.: The Prehistory of Africa, Cambridge History of Africa, Volume-I,

London, 1970.

Gamble, C.: Paleolithic Settlement of Europe, Cambridge, 1986.

8. Jarrige, Catherine et.al [Ed.]: Mehargarh, Field Reports 1974-1985 from Neolithic
Times to the Indus civilization. Karachi, Pakistan. 1995.

9. Jayaswal, V.: “Stone Age Technologies in India”: History of Technology in India, Vol.
I, New Delhi, 1997.

10. Zeumer, F.E. Plaistocene Period.

11. Rendell D., & Hobin, Pleistocene and Palaeolithic Investigations in Sohan Valley, N.
Pakistan.

12. Sharma, G.R. et.al: From Hunting and Food Gathering to Domestication of Plants and
Animals, Beginnings of Agriculture, Allahabad, 1980.

13. Singh., Birendra Pratap: Early Farming Communities of the Kaimur (Excavations at
Seminar 1986-87, 89-90), Jaipur, 2004.

14. Leakey, L.S.B.: Olduvia Gorge 1959-1961, Volumesl, Cambridge, 1965.

15. Leakey, M.D.: Olduvia Gorge: Excavations in Beds | & Il. 1960-1963, Cambridge,
1971.

16. Zeumer, F.E. Plaistocene Period.

17. Burzer, Karl W.: Archaeology as Human Ecology, 1982.

18. Mercer, R.: Farming Practice in British Prehistory, Edinbargh University Press, 1981.

SR

~

Course-X Iron Age in India
Unit-1 :
1. Beginning of Iron Age in India and its role in second urbanization in India
. Development of iron technology and associated metallurgy, Iron Ores sites in India
and Uttarakhand,
3. Painted Grey ware (PGW) culture: Authorship, Extent, Chronology, Settlement and
pattern.
4. Northern Black Polished ware Culture: Authorship, Extent, Chronology and
Settlement Pattern.
Unit-11: Painted Grey Ware and Northern Black Polished Ware with special reference to
Ganga valley and Uttarakhand
Unit-111: Megalithic Cultures
1. Megalithic Cultures of North-India
2. Megalithic Cultures of South India
3. Megalithic cave burial Culture of high altitude Himalaya, Nepal and Tibet.
Recommended Reading

1. Agrawal, D.P & J.S. Kharkwal, Bronze Age and Iron Age In South Asia, N. Delhi,
2003.
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2. Banarji, N.R, Iron Age in India.

3. Lal, B.B, The Earliest Civilization of South Asia, 1997.

4. Allchin, F.R, Archaeology of Early Historic South Asia Emergence of City and States.

5. Sinha, K.K. Excavation at Sravasti, 1959 Varansi

6. Tripathi, Vibha, Painted Grey Ware- An Iron age culture of North India, 1976 Delhi.

7. Wheeler, REM, Bhrahmagiri & Chandravally, 1947, Also relevant articles
/communications in Man & Environment , Puratattva, Pragdhara, Indan Archaeology :
A Review and Ancient India.

Course-XI  Economic History (Vedic Times to ¢. 1200CE)
Unit-1: Stages in ancient Indian economy

1. Meaning & Significance of varta.

2. Vedic agriculture.

3. Economy in the 6™ century B.C.:
Unit-11: Money economy and trade

1. Maritime trade and trade route with east & west and Roman trade c. 200 B. C. — 300
A. D.

2. Origin & development of banking system, exchange and currency.

3. Imperial control over economy and economic progress in the Gupta period.
Unit-111: Early Medieval economic life

1. Feudalism and it’s control over economy and Early medieval economic life.

2. Slavery, Labour, Taxation, land ownership, Guilds.

3. South Indian economy: Maritime trade and temple economy.

Recommended Readings
1. Achche, Lal Prachin Bharat Mein Krisi, (Hindi), 1980.

Adhya, G. L. Early Indian Economics, Bombay. 1966.

Aiyanger, C. V. R. Ancient Indian Economic Thought, Varanasi. 1965.

Bajpeyi, K. D. Bharatiya Vyapar Ka Itihas. (Hindi). Mathura. 1951.

Bandopadhyaya, N. C. Economic Life and Progress in Ancient India, Calcutta.

Bandopadhyaya, N. C. Kautilya or An Exposition of his social Ideas and Political

Theory Vol. |, Calcutta. 1972.

Bose, A. N. Social & Rural Economics of Northern India. Vol. I, Calcutta, 1966.

8. Das, Dipakranjan. Economic History of Deccan from Ist Cen. A.D. to 6th cen. A.D.,
Delhi. 1971.

9. Ghoshal, U. N. Contribution to the History of Hindu Revenue System,Calcutta, 1929.

10. Gopal, L. Aspects of History of Agriculture in Ancient India, Varanasi, 1980.

11. Gopal, L. Economic Life of Northern India (700-1200 A. D.). Delhi. 1965.

12. Jain, Beena. Guilds in Ancient India. Delhi. 1990.

13. Maity, S. K. Economic Life in Northern India in the Gupta Period. Varanasi, 1970.

14. Motichand Trade and trade Route in Ancient India. New Delhi. 1977.

15. Om Prakash. Early Land Grants and State Economy. Allahabad, 1988.

16. Pandey, B. K. Temple Economy Under the Cholas, New Delhi, 1984.

17. Rai, J. The Rural-Urban Economy and Social Change in Ancient India (300 B. C.-600
A.D.), Varanasi, 1974.

18. Singh, A. K. Indo-Roman Trade. Patna. 1988.

19. Srivastava, Balram. Trade & Commerce in Ancient India. Varanasi. 1968.

oukwnN
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Course-XIl Ancient Indian Art

Unit-1: Harppan Art: Stone, Terracotta and Metal Figurines.
Unit-11 : Mauryan Art: Pillars and Capitals; Early Yaksha Figures.
Unit-111: Sunga and Satvahana Art: Bharhut, Sanchi and Amravati.
Unit-1V: Art of Kushana: Mathura and Gandhara School.

Unit-V: Art of Gupta Period.

Unit-VI: Paintings: 1. Ajanta 2. Bagh

Recommended Readings

Agarwal, V. S.- Indian Art
--do-- - Studies in Indian Art
--do-- - Bhartiya, Kala (Hindi)

Bhattacharya, B. C. -Indian Images (Part 1)

Bachhofer, L. -Early Indian Sculpture

Ray, Niharranjan -Maurya and Post Mauryan Art

Coomaraswamy A. K.-Introduction to Indian Art

Coomaraswamy, A. K.-History of Indian and Indonesian Art

--do-- - Yakshas
. Rowson, P. - Indian Art
.Havell, E.B. - Hand book of Indian Art.
. Saraswati, S. K. -A Survey of Indian Sculpture
. Kramrisch, Stellia -Indian Sculpture
. Harle, J. C. - Gupta Sculpture
. Swarup, S. - 5000 years of Art and Crafts in India and Pakistan
. Chandra, Moti -Studies in Early Indian Paintings
. Khandelvala, K. J. -The Development of Style in Indian Paintings.
. Khandelvala, K. J. -Indian Sculptures and Paintings
. Gairola, V. - Bhartiya Chitrakala
. Sivaramamuirti, C. -South Indian Paintings.
. Sivaramamurti, C. Art of India.
.Agarwal, V. S. -Gupta Art
. Harle, J. C. - Art and Architecture of Indian Subcontinent
. Mishra, R.N. - Bhartiya Murtikala
. Yajdani, G. - Ajanta
. Marshall, J. - The Buddhist Art of Gandhar.
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Third Semester

Core/Compulsory Course

Course-XI11 History of India (C650CE to 1200CE)
Unit- I: Early Medieval India

1. Early medieval Period, its historical significance.

2. Changing Pattern of society, Polity and Economy
Unit-11: Early Medieval historiography

1. Tradition of History writing

2. Role of royal courts
Unit-111: Sources of Pre-Medieval history

1. Literature : Sanskrit, Prakrit, Apbhransh and Hindi

2. Archaeological Evidences.
Unit IV: Dynastic India

1. North & Eastern India: Pratihar, Pala & Senas

2. Western & Central India: Chauhan, Parmar, Gahadwal & Chandelas.

Recommended Readings

Bose, N.S., History of Chandelas

Gangully, D.C., History of Parmar Dynasty

Niyogi, Roma, History of Gahadwal Dynasty 1959

Pathak, Vishudhanand, Uttar Bharat Ka Rajnitik Itihas, (Hindi) 2006 (Ed )Luknow
Puri, B.N., Gurjar — Pratihar

Raichaudhury, H.C. Dynastic History of Northen India Vol. | & Il

Tripathi, R.S., History of Kannauj

Vaidya, C.V., History of Medieval Hindu India 3 Vol. 1921-26- Pune

Winternitz, M, History of Indian Litrature, Vol. | & 11 1933, Culcatta

CoNoOA~WNE

Course-X1V Paleography and Epigraphy
Unit-1: Antiquity of writing in India
1. Value of inscriptions for historical reconstruction.
2. Origin of antiquity and art of writing in India.
3. Writing materials.
Unit-11: Origin and development of Script: 1. Brahmi 2. Kharosthi
Unit-111: Indian Eras: Vikram, Saka and Gupta Era
Unit-1V: Antiquity of Writing in India
Rock Edict X111 of Ashoka
Pillar Edict VII of Ashoka
Sarnath minor Pillar Edict of Ashoka
Rummandei Pillar inscription of Ashoka
Second Rock Edict of Ashoka
Basenagar Garuda pillar Inscription of Heliodorus
Hathigumpha Inscription of Kanishka-I
Nanaghat Inscription of Queen Naganika
. Junagarh Rock inscription of Rudradaman
10. Allahabad Pillar Inscription of Samudragupta
11. Mathura Pillar Inscription of Chandragupta-1|
12. Mehrauli iron pillar Inscription of Chandra

© e NV AN
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13.
14.
15.

Mandsaur iron pillar Inscription Yashodharman Vishnuvardhan
Banskhera copper plate Inscription of Harsha
Pandukeshwar copper plates of Lalitsurdeva.

Recommended Reading
1. C.J. Brown, Coins of India, 1973, Indological Book House, Delhi

© 00 NO Ol b WIN

10.
11.
12.
13.

. D.C. Sircar, Indian Epigraphy, 1984, Motilal Banarasida, Delhi

. Rajbali Pandey, Indian Palaeography, 1984, Motilal Banarasidas, Delhi

. K.V. Ramesh Indian Epigpaphy, Vol-1 and 2, 1984, Sandeep Prakashan, Delhi.

. D.C. Sircar, Selected Inscriptions, Vol.1, 1942, University of Calcutta

. R.K. MookerjiAshokan Inscriptions, 1959, Calcutta Progressive Publishers. Calcutta.
. F. Hultzch Corpus Incriptionsum Indicarum, Vol. I, 1969.

. J. Fleet Corpus Inscriptionum Indicarum, Vol. 11, 1971.

. V.V. Mirashi Corpus Innscriptionum Indicarum, Vol. IV, 1955.

D.C. Sircar Studies in Indian Coins,1968, Motilal Banarasidas Delhi.

A. Cunningham Inscriptions of Ashoka,1961, Indological Book House, Delhi.

J. Allen Catalogue of the Coins of Ancient India, Munshiram Manoharlal, Delhi.
G.H. Oza Bharatiya Prachina Lipimala(Hindi)1959, Munshiram Manoharlal, Delhi.

Course-XV Beginning of Indian Coinage
Unit-I: Introduction
1. Antiquity of coinage in India : Origin and evolution, literary evidence, archaeological
and epigraphical evidences
2. Technigues and methods of manufacturing of Indian coins
Unit-11: Early Indian Coins
1. Punch marked coins
2. Cast coins
Unit — I11: Local and Tribal Coins
1. Local Coins — Taxila, Kaushambi

2.

Tribal Coins — Yaudheyas, Kunindas, Audumbaras, Arjunayanas

Recommended Reading

1.

ukhwn

No

8.
0.
10.
11.

12.

“A Comparative Study of the Patraha (Purnea) Hoard of Silver Punch-marked Coins”.
JNSI - IV.

“Punch-marked Coins from Taxila”. MASI. 59.

A.M. Shastri; Catalogue of the coins of the Maghas.

Allan, J. Catalogue of the Indian Coins in the British Museum. London. 1936.

Altekar, A. S. “Origin and Early History of Coinage in Ancient India” JNSI, XV. pp.
1-26.

Bela Lahiri, Indigenous States of Northern India.

Bhandarkar, D. R. Carmichael Lectures on Ancient Indian Numismatics. Calcutta.
1921.

Bhattacharya, P. N. “A Hoard of Silver Punch-markrd coins from Purnea”. MASI-62.
Delhi. 1940.

Chakraborty, S. K. A Study of Ancient Indian Numismatics. Calcutta. 1973.
Cunningham, A. Coins of Ancient India. VVaranasi. 1974.

Dasgupta, K. K . A Tribal History of Ancient India , A Numismatic Approach.
Calcutta. 1974.

Goel, S.R. Ancient Indian Coinage.
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13. Gupta, P. L. and Hardaker, T.R. Ancient Indian Silver Punch-marked Coins of the
Magadh — Maurya Karshapana Series. Nasik. 1985.

14. Gupta, P. L. The Amaravati Hoard of Silver Punch-marked coins. Hyderabad. 1963.

15. Gupta, P.L. Coins — The Source of Indian History. Delhi. 1969.

16. Gupta, P.L. Pracheena Bharteeya Mudrayen. Varanasi.

17. Kosambi, D. D. Indian Numismatics, Delhi. Orient Longman. 1981.

18. Narain A. K. & Gopal, L. (eds.) Seminar papers on the Chronology of Punch-marked
Coins. Varanasi. 1966.

19. Narain, A. K. Seminar Papers on the Local Coins of Northern India, Varanasi. 1968.

20. Prasad, D. “Classification and Significance of the symbols on the silver Punch-marked
coins of Ancient India”. JNSI. XIV and XLVII.

21. Shastri, A.M. The Catalogue of Coins of Nagas.

22.Singh, J. P. and N. Ahmad. Seminar Papers on the Tribal Coins of Ancient India.
Varanasi. 1977.

23. Trivedi, H.V., Catalogue of the Coins of the Naga Kings of Padmavati.

24. Walsh, E. H. C. “Punch-marked Silver Coins, Their Standard of Weight. Age and
Minting”. JRAS, 1937.

25. Walsh, E. H. C. “Paila Hoard of Punch-marked coins”. JNSI - II.

Elective/Optional Courses
The candidates are required to select any three courses/papers from the following groups
of courses.
Course-XVI1 (Group-A): The candidates are required to select any one of the following
course/paper:

Course-1: Bioarchaeology
Unit-1: Concept and Scope of Bioarchaeology
1. Meaning and scope of Bioarchaeology, methods of Collection of Faunal and Floral
remains from archaeological sites.
2. Processing and methods for morphological analysis of faunal and floral remains.
3. Study of plant and animal fossils from archaeological sites of India and their
relationship with past occupation.
Unit-11: Archaeozoology
1. Definition and application of Archaeozoology in reconstructing the history of past
occupation.
2. Study of Faunal and Human Remains and their Significance in Archaeological
Context.
3. Case Study of Faunal Analysis in Some of the Important Archaeological Sites of India
Unit-111: Palaeobotany
1. Definition and application of Floral Remains in reconstructing the history of past
occupation.
2. Study of Floral Remains, Micro-Organisms, Ferns & Mosses, Pollen Grains, Wood
Remains and their Significance in Archaeological Context.
3. Case Study of Floral Analysis in Some of the Important Archaeological Sites of India
Recommended Readings

1. Angela Von den Driesch: A Guide to the Measurement of animal bones from
archaeological Sites, Peabody Museum Bulletin No.1, 1976.
2. Angela Von den Driesch: Approaches to the faunal analysis in the Middle East,
Peabody Museum Bulletin No.2, 1978.
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3. Krechmer, N. and Robertson, W.V.B.: Human Evolution, Readings from Scientific
America, San Fracisco, 1978.

4. Price, T.D.: The Prehistoric human Bone, Cambridge University Press, Nrw York,

1989.

Studies in Indian Archaeology and Palaeontology, Dharwad, India, 1990.

Binford, L. R.: An Archaeological Perspective. London. 1972.

Brill, Robert H. (Eds.): Science and Archaeology. Cambridge 1971.

Brothwell, D. R. & S. E. Higgs (Eds.). Science in Archaeology. London. 1969.

Kennedy, K.A.R. Lukacs, J.R. and Misra, V.N.: The Biological anthropology of

Human Skeletal remains from Bhimbetka, Central India, ISPQS, Monograph series-2,

2002.

10. Corwall, 1.W.: Bones for the archaeologist, London, 1994.

11. Binford, L.R.: Bones: ancient Men and Modern myths (Studies in archaeology),
Academic Press, New York, 1981.

12. Kurten, B.: Pleistocene Mammals of Europe, Chicago, Aldine, 1968.

13. Kurten, B.: The Cave Bear story: Life and death of a Vanished Animal, New York,
1976.

14. Schiffer, M.B. Behavioural Archaeology, Academic Press, New York, 1976.

15. Price, T.D.: The Prehistoric human Bone, Cambridge University Press, Nrw York,
1989.

16. Alur, K.R.: Studies in Indian Archaeology and Palaeontology, Dharwad, India, 1990.

17. Relevant Articles from Journal of archaeological science, Archaeometry, Man and

©oNo O

Environment and American Anthropology

Course-2: History of South India (650 CE to 1200 CE)
Unit-I: Interpreting the period: Its Historical importance and literary sources.
Unit-I1 Dynasties of the Deccan:
Rastrakutas, Chalukyas of Badami and Kalyani,and Yadavas.
Unit-111: Dynasties of south India: Cholas, Pallavas and Pandyas
Unit-V: Polity and Administration:
1. Political structure-Central, Provincial and Local administration
2. Emergence of Feudalism in Southern India and struggle for Supremacy

Recommended Reading
1. Altekar A. S., Rashtrakutas and their times.

2. Majumdar, R. C. & Pusalkar, A. D., Imperial Kannauj

3. Shastri, K. A., Nilkantha, History of South India (also Hindi trans)

4. Srivastava, Balarama, Dakshin Bharat Ka Itihas (Hindi)

5. Tripathi, R. S., History of Kannauj

6. Yazdari G., History of Deccan (Hindi)

7. Sharma, R.S., Indian Feudalism (Hindi)

8. Subramaniam, T.N., South Indian Temple Inscriptions, Vol. 111,111, 1953-54-55,
Madras

9. Aiyenger, Ancient India.

Courses-XVII (Group-B): The candidates are required to opt any one of the following

Course-1: Ethnoarchaeology
Unit-1: Nature and interrelationship of archaeological and ethnographic records
1. Role of analogy, definition, scope and methods of ethno archaeology.
2. Review of the history of ethno archaeological research in India and abroad
Unit-11: Ethno archaeology of the South Indian Neolithic culture
19




Present-day shifting cultivation practices and their relevance to the study of
Mesolithic, Neolithic and Chalcolithic cultures of India

Relevance of ethno archaeological research for reconstructing the life ways of the
early agro-pastoral chalcolithic communities of Central and Western India

Unit-111: Ethno archaeology of technology

1.
2.
3.

Ethno archaeological Study of Bead manufacturer of Khambat, India
Ethno archaeological View of Indian Terracotta
Ethno archaeology of Iron and Copper technology of Uttarakhand Himalaya.

Unit-1V: Living tradition of Uttarakhand tribes

1.
2.
3.

Agricultural Practices and Khark-Chhans tradition
Fishing-hunting tradition and Medicinal practices
Ceramic practices and Pastoralism

Recommended Readings

1.

10.

11.

12.

13.

14.

Charlton, T, H., 1981: Archaeology, Ethnohistory, and Ethnology: Interpretive
Interfaces, in Advances in Archaeological Methods and Theory, vol. 4 (ed.) M. B.
Schiffer, pp. 129-159. Academic Press.

Gould, R., (ed.) 1978: Exploration in Ethnoarchaeology. Introduction and pp. 241-293
Albuquerque: University of New Mexico.

Allchin, B. 1994: South Asia’s Living Past, in Living Tradition: Studies in
Ethnoarchaeology of South Asia, pp. 1-11. Oxford and IHB, New Delhi

Kramer, C., 1982: Village Ethnoarchaeology: Rural Iran in Archaeological
Perspective. Introduction, pp. 1-5. Academic Press: New York.

Coles, J., 1979: Experimental Archaeology, Introduction, pp. 1-48. Academic Press:
New York.

Helms, M. W., 1993: Craft and the Kingly Idea: Art, Trade and Power. Chaps. 1-5.
University of Texas Press, Austin.

Costin, L. C., 1991: Craft Specialization: Issues in Defining, Documenting, and
Explaining the Organization of Production, in Advances in Archaeological Methods
and TheoryVol. 3 (ed.) M. B. Schiffer, pp. 1-56. University of Arizona Press: Tucson.
Kenoyer, J. M., M. Vidale and K. K. Bhan 1991: Contemporary Stone Bead making in
Khambhat India: patterns of craft specialization and organization of production as
reflected in archaeological record. World Archaeology 23(1): 44-63.

Kenoyer, J. M. M. Vidale and K. K. Bhan 1994: Carnelian Bead Production in
Khambhat India: An Ethnoarchaeological Study, in Living Tradition: Studies in
Ethnoarchaeology of South Asia, (ed.) B. Allchin, pp. 281-306. Oxford and IBH, New
Delhi.

Hodges H., 1971: Artifacts. Chapter Sixteen, pp. 175-187. Academic Press: John
Baker.

Hodges. H., 1971: Artifacts. Chapters seven and seventeen pp. 98-111 and 188-193
Academic Press. John Baker.

Inizan M. -L. H. Roche and J, Tixier 1992: Technology of Knapped Stone. Meudon:
CREP.

Kenoyer, J. M and M. Vidale 1993: A New Look at Stone Drills of the Indus Valley
Tradition, in Material and Issues in Art and Archaeology Il (eds. P. Vandiver, J. R.
Druzick, G. S. wheeler and | Freestone) pp. 495-518. Pittsburgh: Material Research
Society.

Kenoyer, J. M., M. Vidale and K. K. Bhan 1991: Contemporary Stone Bead making in
Khambhat India: patterns of craft specialization and organization of production as
reflected in archaeological record. World Archaeology 23(1): 44-63.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Kenoyer, J. M. M. Vidale and K. K. Bhan 1994: Carnelian Bead Production in
Khambhat India: An Ethnoarchaeological Study, in Living Tradition: Studies in
Ethnoarchaeology of South Asia, (ed.) B. Allchin, pp. 281-306. Oxford and IBH, New
Delhi.

Purdy, Barbara 1979: Pyrotechnology: Prehistoric application to Chert Material and in
North America, in Early Pyrotechnology: The Evolution of the first fire-using
technologies (ed.) T. A. Wertime and S. F. Wertime, pp. 31-44. Washington D.C.:
Smithsonian.

Harrison. H. S., 1954: Fire — Making, Fuel and Lighting, in History of Technology.
(eds.) Charles J. Singer, E. J. Holmyardm and A. R. Hall 1(215 - 237). Oxford:
Clarendon Press. Detail account of fire in ancient times.

Hodges. H., 1971: Artifacts. Chapters one and eighteen. pp. 19-41 and 194-202
Academic Press. John Baker.

Shepard, A. D., 1956: Ceramic for Archeologist, Washington. This is good book on
pottery technology written especially for archaeologists.

Kingery W. D., H. K. Bowen and D. R. Uhlmnn 1976: Grain Growth, Sintering and
Vitirifaction in Introduction to Ceramics, pp. 488-511. A Wiley-Interscience
Publication.

Rice, Prudence M. 1984: The Archaeology Study of Specialized Pottery Production:
Some aspects of Methods and Theory, in Pots and Potters (ed.) P. Rice Monograph
XXIV, PP. 45-54. Los Angles: Institute of Archaeology, U.C.L.A.

Krishnan, K., and K. T. M. Hegde 1987: Chemical and Petrographic Studies in Pottery
ofHarappan Culture in Gujarat. Journal of M. S. University of Baroda (Humanities)
35-36, 1 (1986-87) 27-56.

Krishnan, K 1992: An Analysis of Decorative Pigments on Harappan Pottery of
Gujarat, in South Asian Archaeology. 8: 125 - 312.

Krishnan, K. 1997: Scientific Analysis of Pottery and their Culture Implications, in
Ancient Ceramics: Historical and Scientific Approaches. (eds.) P. C. Pant and
VidulaJayaswal, pp.177-196. Discusses methods used in ceramic studies and
summarizes studies carried out in India.

Hegde, K. T. M. 1975: Analysis of Ancient Deluxe Wares, in Archaeophysiko, 10
(141-55). Bonn.This Paper discusses the manufacture of PGW and NBPW

Rice, M. P., 1989: Pottery Analysis: A Source Book. Part 3 (Pottery Manufacture and
use, pp. 113-166); (Special Topics in Archaeology, Ethnoarchaeology, and
EthnographicPottery Study, pp. 274-306). University of Chicago Press, Chicago.
Hodges. H., 1971: Artifacts. Chapters two, three and eighteen. pp. 202 - 204
Academic Press. John Baker.

M. Halim and M. Vidale 1983: Kilns, Bangles and Coated vessels: Ceramic
Production in closed Containers at Mohenjodaro, in Interm Reports (eds.) M. Jansen
and G. Urban, Vol. 2 pp. 63-97. Aachen: ISMEO/ RWTH.

Vidale, M., 1987: More Information on a Protohistroic Ceramic Puzzle, in Interm
Report. (ed.s) M. Jansen and G. urban, vol. 2, pp. 105-111. Aachen: ISMEO\RWTH.
Bhan K. K., M. Vidale and J. M. Kenoyer 1994: Harappan Technology: Theoretical
and Methodological Issues, in Man and Environment XIX (1-2): 141-157.

Mehta Nikita 1997 Preliminary Ethnoarchaeological Studies of Traditional Copper \
Brass Casting in Western India. M. A. Dissertation submitted to Department of
Archaeology, M. S. University, Baroda. Pp. 79 —81. (Crucible and Mould making).
Kenoyer, J. M., 1994: Faience from the Indus Valley Civilization, Ornament 17(1-2):
39-54.

Hodges. H., 1971: Artifacts. Chapters four, five, six and nineteen Academic Press.
John Baker.
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34. Hegde, K. T. M., 1991: An Introduction to Ancient Indian Metallurgy. Geological
Survey of India: Bangalore Mehta Nikita 1997 Preliminary Ethnoarchaeological
Studies of Traditional Copper \ Brass Casting in Western India. M. A. Dissertation
submitted to Department of Archaeology, M. S. University, Baroda.

35. Kenoyer J. M., and H. M.-L Miller 1999: Metal Technologies of the Indus Valley
Tradition, in TheAncient Metallurgy of the Asian Old World, University Museum
Monograph, no 89 (ed.) V. Pigott. The University Museum of Philadelphia.

36. Miller., Heather M. —L 1994: Metal Processing at Harappa and Mohenjodaro:
Information From Non-Metal Remains in South Asian Archaeology 1993. (eds.) A.
Parpola and K. Koskikallio. Pp. 497- 510. Tiedeakatemia, Helsinki, Finland.

37. Saklani. P.M. 2007. Ethno archaeology of Yamuna Valley, Delhi.

Course-2: History of Ancient Indian Religion
Unit-1: Vedic Religion
1. Pre Vedic & Early Vedic Religion.
2. Later Vedic Developments
Unit-11: Buddhism
1. Life and Teachings of Gautama Buddha and origins and development of Buddhism.
2. Buddhist Councils
3. Mahayana Buddhism: Evolution and composition of Mahayana; and Decline of
Buddhism
Unit-111: Jainism
1. Life and teachings of Parsvanatha and Mahavira.
2. Jain Doctrines and Jain church after Mahavira
Unit -1V: Vaishnavism and Shaivism
1. Vaishnavism: Evolution of Vaisnava sects; their general history and characteristic
doctrines; Bhagvat Geeta
2. Shaivism: Evolution of the cult of Siva and its characteristics.
Unit-V: Minor Religious Systems: Shaakta and Trantric
Recommended Reading:
1. Allchin, B. and Allchin, F.R., Rise of Civilization in India and Pakistan (Delhi, Select
Book Service Syndicate, 1983).
Y Origins of a Civilization (Delhi, Viking, 1997).
3. Basham, A.L, The Wonder That Was India. (Mumbai, Rupa, 1971 ).
5. Chakrabarti, D.K. India: An Archaeological History, Paleolithic Beginnings to Early
Historical Foundation (Delhi, OUP, 1999). Now available in paperback.
6. Chattopadhyaya, D.P., Indian Philosophy (New Delhi, Popular Publishing House,
1986).
7. CompZehensive History of India, Vols 11 (1957), 1l (Orient longman,1952), IV (Delhi,
PPH, 1992).
10. Hiriyanna, M., Essentials of Indian Philosophy (Delhi, Motilal Banarsidass, 1995).
11. Jha, D.N. and Shrimali K.M., Prachin Bharat Ka Ithihas (Delhi, Hindi Directorate,
1990).
13. Kulkzz, H, and D. Rothermund, History of India (london, Routledge,1998).
14. Majumdar, R.C. et al., History and Culture of the Indian People, Vols 11, 11, IV and V
(Mumbai, Bhartiya Vidya Bhavan Series, 1970, 1979, 1980).
15. Munshi, V.K.M. and R.R. Diwakar, Bharatiya Vidya Bhavan Series -Indian
Inheritance, 3 vols (Bombay, Bhartiya Vidya Bhavan, 1965, 1970).
16. Nilkanta Sastri, K.A., A History of South India from pre-historic times to the fall of
Vijaynagar (Chennai, OUP, 1983).
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20. Thapar, Romila, A History of India, Vol. 1 (Pelican, 1966, Penguin, Harmondsworth).
21. Pathak, V. S. Smarta Religious Tradition. Meerut. 1987.

22. Tripathi, G. C. Vedic Devmandal. (Hindi) Allahabad. 1992.

23. Zaehner, R.C. Hinduism. Oxford. 1962.

24. Thapar, Romila, Cultural Past, oxford press, 2005

Courses-XVIII (Group-C): The candidates are required to opt any one of the following courses:
Course-1: Geoarchaeology
Unit-1: Application of Geoarchaeology
1. Definition, Concept and scope of Geoarchaeology.
2. Geological time scale, origin of life during different periods and their evolutionary
relationships
3. Quaternary geology and its relation with archaeology with special reference to India
Unit-11: Palaeoclimatic Studies
1. Palaeoclimatic changes, depositional behavior and landform formations.
2. Causes and evidence of climatic changes.
3. Methods of recording climatic changes.
4. Holocene cultural changes and its impact on development of agriculture and
domestication.
Unit-111: Archaeometallurgy
1. Development of Archaeometallurgy in Indian Archaeology
Unit-1V: Quaternary Studies in India
1. Quaternary studies with special reference to Kashmir valley, Belan Valley, Soan
Valley, Narwada Valley, and Didwana
Recommended Reading

1. Paul Goldberg, Richard I. Macphail: Practical and Theoretical Geoarchaeology,
Wiley-Blackwell, 2006.

2. George (Rip) Rapp Jr. and Mr. Christopher L. Hill: Geoarchaeology: The Earth-
Science Approach to Archaeological Interpretation, Second Edition, Yale University
Press, 2006.

3. Carlos E Cordova : Millennial Landscape Change in Jordan: Geoarchaeology and
Cultural Ecology, University of Arizona Press.

4. Geoarchaeology: The Earth-Science Approach to Archaeological Interpretation, Yale
University Press, 1998.

5. Geoarchaeology of Landscapes in the Glaciated Northeast, New York State Museum,
2003.

6. Andrew S. Goudie, lan Livingstone and Stephen Stokes: Aeolian Environments,
Sediments and Landforms, Hardcover, 2000.

7. C.R. Thorne (Editor), Richard D. Hey (Editor), Malcolm D. Newson: Applied Fluvial
Geomorphology for River Engineering and Management, 1998.

8. David S. G. Thomas: Arid Zone Geomorphology: Process, Form and Change in
Drylands, 2nd Edition, 1998.

9. Richard Davis, Jr., Duncan Fitzgerald: Beaches and Coasts, Hardcover, Wiley-
Blackwell, 2009.

10. David Gillieson: Caves: Processes, Development and Management, Wiley-Blackwell,
1996.

7. Andrew S. Goudie: The Changing Earth: Rates of Geomorphological Processes,
Hardcover, Wiley-Blackwell, 1995.
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http://as.wiley.com/WileyCDA/WileyTitle/productCd-0631194681.html

8. Karl F. Nordstrom, Norbert Psuty and Bill Carter: Coastal Dunes: Form and Process,
1991.

9. Eric Bird: Coastal Geomorphology: An Introduction, 2nd Edition, 2008.

10. Olav Slaymaker and Richard Kelly: The Cryosphere and Global Environmental
Change, 2007, Wiley-Blackwell.

11. Julie Laity: Deserts and Desert Environments, 2008, Wiley-Blackwell.

12. L. J. Bull and M. J. Kirkby: Dryland Rivers: Hydrology and Geomorphology of Semi-
arid Channels, 2002.

13. Kevin Heffernan and John O'Brien: Earth Materials, 2010, Wiley-Blackwell.

14. Philip A. Allen: Earth Surface Processes, 1997, Wiley-Blackwell.

15. Bryn Hubbard and Neil F. Glasser: Field Techniques in Glaciology and Glacial
Geomorphology, 2005.

16. Victor R. Baker, R. Craig Kochel and Peter C. Patton: Flood Geomorphology, Victor
R. Baker, R. Craig Kochel, Peter C. Patton, 1988.

Course-2: Source of Ancient Indian History
Unit-1:Vedic and Dharmshastra Literature
1.Nature & classification
2.Historical value of Veda Vedanga and Dharmashastra
Unit-11: Other Ancient Indian Literature
1.Historical value of the Buddhist, Jain, Sanskrit and Tamil literature
2.Historical drama and Biographical literature, and accounts of foreign travelers
Unit-111: Archaeological Remains
1.Methods of obtaining information: explorations and excavations and importance of
excavated remains for historical reconstruction
Unit-1V: Epigraphs and Coins
1.Epigraphy: meaning, scope and dating the historical events. Significance of
palaeography and limitations of the sources
2.Classification and types of coins and historical reconstruction
Unit-V: Sculptures & Paintings
1.Media based classification: stone, metal, clay sculpture, paintings and their historical
relevance.
Unit-VI: Monuments
1.Types of monuments and architectural remains
2.Methods of study and their historical relevance, and limitations of the sources

Recommended Reading
1. Allchin B & F.R. Rise of civilization in India & Pakistan, Delhi. 1983.
2. Agrawala, V.S. Bharatiya Kala (Hindi). Varanasi. 1965.
3. Banerjea, J.N. The Development of Hindu Iconography. New Delhi. 1985.
4. Bhandarkar, D.R. Carmichael Lectures on Ancient Indian Numismatics. Calcutta.

1917.

Brown, P. Indian Architecture. VVol. I. Bombay. 1985.

The Cultural Heritage of India, Vols. 1&I1 (Relevant portions). Calcutta. 1982.

7. Majumdar, R.C. & Pusalkar, A.D. (ed.). The History and Culture of the Indian People
(Bharatiya Vidya Bhawan Series). Vols. I-V (Portions on Art and Architecture).
Bombay. 1988, 1980, 1988, 1984 & 1989.

8. Pandey, R.B. Indian Palaeography. Varanasi. 1965.

9. Wheeler, M. Archaeology from Earth. (Hindi) Prithvi se Puratattva.

10. Ghoshal, U.N. Studies in Indian History and Culture. Bombay. 1965.

oo
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http://as.wiley.com/WileyCDA/WileyTitle/productCd-0471918423.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0470517301.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-140512976X,subjectCd-ES17.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-140512976X,subjectCd-ES17.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-157718033X.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0471491233.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0471491233.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-1444334603,subjectCd-ES17.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0632035072,subjectCd-ES17.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0470844264.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0470844264.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0471625582.html

11. Majumdar, R.C. & Pusalkar, A.D. (ed.). The History and Culture of the Indian People
(Bharatiya Vidya Bhawan Series). Vols. | (Portions on Language and Literature).
Bombay. 1988.

12. Pargiter, F.E. Ancient Indian Historical Traditions. Delhi. 1972.

13. Pargiter, F.E. The Purana Text of the Dynasties of the Kali Age. Oxford. 1913.

14. Rapson, E.J. The Cambridge History of India. VVol. | Cambridge. 1922.

15. Winternitz, M. : History of Indian Literature. (Also in Hindi) Vols. | & II. Delhi. 1987.

Fourth Semester
Core/Compulsory Courses

Course-XIX Indian Iconography
Unit-1: Sources Of iconographic studies and antiquity of image worship

Unit-11: Form of Vishnu Image — Incarnatory forms, Vaikunthchatumurti, Anantashayai

Unit-111: Siva-An iconic form and mukhlinga, Anugrha murti( Ravananugraha, Arjunanugrah,
Chandeshnugrah), Saumyamurti ( Uma-Maheshwar, Kalyansundar), Samharmurti(
Tripurantaka, yamantaka , Kamantak, Andhakari), Natraj

Unit-1V: Surya images and Navagrahas, Shakti (matrikas, Mahismardini), Brahma, Ganesh ,
Kartikeya. Syncretic images- Harihara and Ardhnarishwara

Unit-V: Origin of Buddhas Image — Buddhas and Bodhisattvas(Manjushri, Avlokiteshwar)

Unit-VI: Evolution and features of Tirthankara images (Rishabnath, Parshwanath and Mahavir)

Suggested Readings:

1. Avasthi, R.-Khajuraho Ki Dev Pratimayen

Joshi, N. P.-Kushan Kalin Vishnu Pratimayen

Banerjee, J. N.-The Development of Hindu Iconography

Rao, T. A. G.-Elements of Hindu Iconography (2 Vols.).

Gupta, R. S.-Indian Iconography

Bhattacharya, B. C.-Indian Buddhist Iconography

Bhattacharya, B. C.-Jain Iconography

Sivaramamurti, C. -Art of India.

--do-- - "Geographical and Chronological Factors in Indian Iconography”,

Ancient India No. 6 pp.21-63.

10. Mishra, J.-Bhartiya Pratima Vidya (Hindi)

11. Mishra, Indumati-Pratima Vigyan (Hindi)

12. Singh, S. B.-Brahmanical Icons of Northern India

13. Rao , Ramchandra, S.K. Encylopedia of Indian Iconography ; Hindu, Buddhist and
Jain (3vols).

14. Stultey, Margret  The illustrated dictionary of Hindu iconography,

15. Bhattacharya ,A.K. Indian and East Asian Art and Iconography

16. Sthapati , V, Sampati Indian Sculpture and Iconography: Forms and measurements

©CoNoOR~WN

Course-XX Early Indian coinage

Unit — I: Coinage of Foreign Rulers; Greek, Bacterian-Greek and Indo-Greek Coins

Unit — I1: Kushana coins

Unit — I11: Early coins of South and Western India: Satvahanas and western Kshatrappas
Unit — IV: Gupta Coins; Chandragupt I, Samudragupta, Ramgupta, Chandragupta 11,
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Kumargupta I, Skandagupta

Recommended Readings

1. Bopearachchi, O. Indo-Greek, Indo-Scythian and Indo-Parthian Coins in the
Smithsonian Institution, Delhi.
Dani, A. H. Bactrians and Indo Greeks- A Romantic Story from their coins. Lahore.
Elliot, Coins of Southern India.
Gupta, P. L. The Roman Coins from Andhra Pradesh Govt. Museum. Hyderabad.
1965.
5. Gupta, P.L. Bharat Ke Purva Kalik Sikke, VVaranasi, 1996.
6. IMC, I, Smith
7
8

Hown

Kosambi, D. D. Indian Numismatics, Delhi. Orient Longman. 1981.
. Lahiri, A. N. Indo-Greek Coins (Section on Metrology only). Calcutta. 1995

9. Lahiri, A. N. The Corpus of Indo-Greek Coins. Calcutta. 1956.

10. Narain, A. K. Greek-Bharteeya athava yavana. Varanasi. 1996.

11. Narain, A. K. Indo-Greeks. Oxford. 1957.

12. PMC, Whitehead

13. Rapson, E. J. A Catalogue of The Indian Coins in The British Museum - Coins of the
Andhra Western Kshatrapas Dynasty. London 1968.

14. Sharma, I. K. Coinage of the Satavahana Empire. Delhi. 1980.

15. Shastri, A. M. (ed.) Coinage of the Satavahanas and coins from Excavation, Nagpur.
1972.

Course-XXI Ancient Indian Architecture
Unit-1: Stupa Architecture
1. Origin and Development of stupa architecture: Bharhut, Sanchi and Amravati
Unit-11: Rock-Cut Architecture
1. Origin and Development of Rock cut architecture.
2. Chaityas and Viharas with special reference to Bhaja, Karle and Ajanta.
Unit-111: Temple Architecture
Evolution of the Temples
Gupta Temples: Dasavatar Temple, Deogarh and Bhitargaon Temple
Orissan Temples
Central Indian Style: Khajuraho
Pallava Architecture: Rock-Cut and Structural Temples
6. Chola Temples and Temples of Uttarakhand

Recommended Readings
1. Brown, Percy- Indian Architecture (Buddhist and Hindu Period)
2. Ferguson, J.-History of Indian and Eastern Architecture, (2 Vols)
3. Kramrisch, Stella -The Hindu Temple
4. Chandra, Pramod -Studies in Indian Temples
5. Sundaram, K.-Monumental Art and Architecture of India
6
7
8
9

vk wnN e

. Krishna, Deva-Temple of North India

. Srinivas, K. R.- Temple of South India

. Saundarajan K. V.-Indian Temple Styles

. Jauhari, M.-South India and its Architecture
10. Shukla, L. K.-Study of Hindu Art & Architecture
11. Mitra, Debla-Buddhist Monuments
12. Rowland, B.-The Art and Architecture of India
13. Bajpai, K. D.-Bhartiya Vastu-Kala Ka Itihas
14. Agarwal, P. K.-Gupta Temple Architecture
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15. Gupta, R. S.-The Art and Architecture of Aihole.
16. Ganguly, O. C.- Indian Architecture

17. Nautiyal, K. P.- The Archaeology of Kumaon
18. Gupta, S. P.-The Roots of Indian Art.

19. Deva, Krishna- Khajuraho

20. Longhurst-Pallava Architecture

21. Khanduri, B. M. - Archaeology of Alaknanda Valley
22. Dahejia-Early Buddhist Rock Temples

23. Meister, Michaeol -Encyclopedia of Temple Architecture
24. Barret, D.-Guide to the Karle Caves

25. Cunningham, A.- Stupa of Bharhut

26. Chandra, P.-  Guide to the Elephanta Caves
27. Fergusson, J. & - Cave Temples of India

28. Misra, R. N.-Bharahut

29. Mitra, Debla-Ajanta

30. --do-- - Bhuvaneswar

31. Mitra Debla-Konark

32. --do-- - Sanchi

33. Sarkar, H.-Studies in Early Buddhist Architecture
34. --do-- - Amravati

35. Sivaramamurti, C.-Mahabalipuram

36. Gupta, R. S.-Ajanta, Ellora and Aurangabad Cave
37. Ghosh, A.-Jaina Art and Architecture (3 Vols.)
38. Kail, O. C.-Buddhist Cave Temples of India

39. Srinivasan, K. P.-Cave temples of the Pallavas

Elective/Optional Courses
The candidates are required to select any three courses/papers from the following groups
of courses:
Course-XXII (Group-A): The candidates are required to opt any one course of the following
COUrses:
Course-1 Conservation and Preservation of archaeological artifacts
Unit-1: History of archaeological Conservation/Preservation
1. Definition and Concept of Archaeological Preservation and Conservation.
2. Agents of Deterioration/Decay and Preservation. General Techniques of Preservation
and Conservation (Retrieval of Artifacts and Associated information from deposit,
marking and Leveling Artifacts, Examination and Cleaning, recording etc.).

Unit-11: Outdoor Conservation
1. Preservation, Restoration and Reconstruction of Monuments: Structural Monuments,
Rock-cut Monuments and Monolithic caves.
2. Aquatic Architecture (Wells, Tanks, Lakes, Baolis etc.) and methodological study of
Salvaging, Transplantation and Restoration.
3. Conservation of Archaeological sites.
Unit-111: Indoor Conservation
1. Preservation and Conservation of Siliceous Inorganic objects: Stone Objects and
Terracotta objects; Potteries; Glass and Glass made objects; Faience, Stucco etc.
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2.

Preservation and Conservation of Non-Siliceous Inorganic objects: Ferrous Metal:
Iron and alloys of Iron; Non-Ferrous Metal: Lead, Tin, Copper, Silver, Gold and
their alloys.

3.Cleaning and Preservation of Organic Materials : Birch Bark, Bhurjapatra, Papyrus,

Textiles, Palm Leaf, Parchment, Wood and Wooden Objects; Miniature Paintings,
Hand and Machine Made Papers. Skin and Gut products, Hair, Horns, Feathers, Furs,
Ivory, Tortoise shell and Shells of Sea animals, leather and minerals of organic origin
like Amber etc. Skeletal Remains and bone artifacts such as Tools, Weapons, Carvings
etc.

4.Conservation of Paintings: Murals Painting; Miniature Paintings; Easel Paintings.
Unit-1V: Various types of Display techniques
Recommended Reading

1.

2.
3.

13.
14.
15.
16.
17.

Cronyn, J. M.: The Elements of Archaeological Conservation, Routledge, London,
1990.

Feilden Bernard: Guideline for Conservation (A Technical Manual), New Delhi, 1989.
Ghose, Arun: Conservation and Restoration of Cultural Heritage, Agam Kala,
Prakashan, New Delhi, 1989.

Singh, A.P.: Conservation and Museum Techniques, Agam Kala, Prakashan, New
Delhi, 1987.

Batra, N.L.: Heritage Conservation, Preservation and Restoration od Monuments,
Aryan Books International, New Delhi, 1996.

Bhaumik, Swarn Kamal: Prachin Kalakritiyon Kee Suraksha avam Sambhal (Hindi
Translated by P.K. Trivedi and Y.s. Rawat), department of Museum, Gujrat State,
vadodara, 1988.

Limbrey, S.: Soil Science in archaeology, Academic Press, London, 1975.

Bhismpal, H.: Sanskritik Dharohar Ka Sanrakshan, Hindi Acadami, Delhi, 1994.
Brown, C.H.: Structural Materials in Animals, Pitman, London, 1971.

. Crafts Council: An Introduction to Materials, Science for Conservation, Book-1,

London, 1982.

. Crafts Council: Cleaning, Science for Conservation, Book-1, London, 1983a.
. Crafts Council: Adhesives and Coatings, Science for Conservation, Book-1, London,

1983b.

Plenderleith, H.J.: Conservation of Antiquities and Works of arts, London, 1957.
UNESCO: Conservation of Cultural Property, Switzerland, 1968.

Marshall, John: conservation Manual, London, 1923.

Gairola, T. R.: A Hand Book of Chemical Conservation, Baroda, 1960.
Agrawal, O.P.: Conservation of Cultural property in India, Delhi, 1973-74,

Corse-2 Historical Geography of Ancient India

Unit-1: 1. The Country, its mountains and rivers

2.

Janapadas, peoples, land and sea-routes.

Unit-11: Literary Geographical data

1.
2.

Mahabharata, Ramayana and Panini's Ashtadhyayi
The Mahabhashya, Pali literature, Jain Agama literature, Arthashastra and the Puranic
Bhuvanakosha.

Unit-111: Historical Geography of Uttarakhand Himalaya

1.

Ancient and medieval sources of geography of Uttarakhand Himalaya.

Recommended Reading

1.

Cunningham: Geography of Ancient India.
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Sircar, D.C.: Studies in Ancient and Medieval Geography of India.

Motichandra: Geographical and Economic Data in the Upayana Parva.

Pargiter, F.F : Geography of Rama's Exile.

Agrawala, V.S.: Geographical data in the Ashtadhyayi, (Chapter from India as Known
to Panini.).

Vidyalankara, J.C. : Bharat Bhumi aur uske Nivasi.

Law, B.C.: Historical Geography of Ancient India.

Law, B.C.: Some Kashatriya Tribes of Ancient India.

Law B.C.: Ancient Mid-Indian Kshatriya Tribes.

0. Jain, J.C.: India as described in the Early Jain Canonical Literature (Geographical
chapters

arwN

O~

Course-XXIIl (Group-B): The candidates are required to opt any one of the following courses:
Corse-1 Application of GIS, Remote Sensing and Computer in Archaeology
Unit-1: 1. Principles of remote sensing in Archaeology and historical development in the
Remote sensing technology.
2. Principle of GIS and application of GIS in Archaeology
Unit-11: Computers and Archaeology
1. Application and scope of computer in Archaeological study.
Unit-111: Development and Role of Computer aided Techniques in exploration
1. Techniques used in Archaeological exploration i.e. Total Station, GPS, Magnetometer
and Electrical Resistivity techniques.
Unit-1V: Various types of computerized techniques used in the laboratory
1. Use of 3D Graphics in Archaeological studies, Laser Scanner and 3d recording of
Archaeological artifacts and sculptures
2. Utility of Auto-CAD in Archaeological Pottery drawings
3. Resources of Archaeology on Internet and Google Earth
4. Development of software in archaeology
Recommended Readings
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8.

9.

10.
11.
12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

217.
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Using Computers in Archaeology: Towards Virtual Pasts, Gary Lock.
Contemporary themes in archaeological computing, David Wheatley, Graeme Earl,
Sarah Poppy, 2002.

Computer applications and quantitative methods in archaeology 1993, John Wilcock,
Kris Lockyear, Alexandra Bayliss, 1995.

Oxbow Books (Oxbow Monograph 27), Oxford. English Heritage, 1992.

Managing the urban archaeological resource, London. Handy, C. 1985.

U.K. Chapter of Computer Applications and Quantitative Methods in, Caitlin E. Buck,
2000.

The reconstruction of archaeological landscapes through digital, Maurizio Forte,
Patrick Ryan Williams — 2003.

Contemporary themes in archaeological computing, Archaeology Monograph no.3,
Oxford, Oxbow.

On the Theory and Practice of Archaeological Computing, Oxford, Oxbow Books.
Digital archaeology: bridging method and theory.

Thomas Laurence Evans, Patrick T. Daly, 2006.

Computer archaeology .Gary Lock, John Wilcock, 1987.

Contemporary themes in Archaeological Computing, Oxbow Books, Oxford. Fisher,
PF (1991).

Journal of field archaeology, Association for Field Archaeology, Boston, 2003
Archaeology and the information age: a global perspective - Paul Reilly, S. P. Q.
Rahtz — 1992.

Beyond the Map: Archaeology and Spatial Technologies, Lock, G. (ed), 2000.
Geographic Information Analysis, O'Sullivan, D. and D.J. Unwin, 2003.

GIS and Archaeological Site Location Modeling, Mehrer, M., 2005.

Historical GIS: Technologies, Methodologies and Scholarship.Gregory, 1. and P.S. ElI,
2007.

Interpreting Space: GIS and Archaeology, Allen, K.M., et al. (eds.), 1990.
Landscape Archaeology and GIS, Chapman, H., 2006.

Practical Applications of GIS for Archaeologists: A Predictive Modeling ToolKit,
Wescott, K.L. and R.J. Brandon (eds.), 2000.

Spatial Technology and Archaeology, Wheatley, D. and M. Gillings. 2002.

Virtual Reality in Archaeology, 2000, Juan A. Barcelo, Maurizio Forte and Donald
H. Sanders Archeo Press, Oxford.

FORTE, M (ed), 1997 Virtual Archaeology: Great Discoveries Brought to Life
Through Virtual Reality, Thames and Hudson, London.

REILLY, P., 1990, 'Towards a virtual archaeology." Computer Applications in
Archaeology 1990.

REILLY, P., 1992, 'Three-Dimensional modelling and primary archaeological data."
In Archaeology and the Information Age.

. WOOLEY, B., 1992, Virtual Worlds. Oxford: Blackwell.

Course-2 Post-Gupta Coinage of India

Unit-1: Maukharies and Vardhan Coins
1.Gupta Imitations 2. Coins of Maukharies 3. Coins of Vardhan dynasty.
Unit-11: Post-Gupta Coins of Kashmir and North West India

1. Coins of Kashmir..
2. Indo-Sassanian & Yaudhey Coins.
Unit-111: Coins of Central India
1. Coins of Kalachuries of Tripuri 2. Coins of Kalachuries of Ratanpur
3. Coins of Chandellas 4. Coins of Gahadavals
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http://books.google.co.in/books?id=hDhmAAAAMAAJ&q=books+on++archaeological+computing&dq=books+on++archaeological+computing&hl=en&ei=GVDhS8mjM4y1rAfdpP3zAg&sa=X&oi=book_result&ct=result&resnum=1&ved=0CD8Q6AEwAA
http://books.google.co.in/books?id=iaUYAAAAYAAJ&q=books+on++archaeological+computing&dq=books+on++archaeological+computing&hl=en&ei=GVDhS8mjM4y1rAfdpP3zAg&sa=X&oi=book_result&ct=result&resnum=2&ved=0CEMQ6AEwAQ
http://books.google.co.in/books?id=gRkIjy7g-LMC&pg=PR15&dq=books+on++archaeological+computing&hl=en&ei=GVDhS8mjM4y1rAfdpP3zAg&sa=X&oi=book_result&ct=result&resnum=6&ved=0CFMQ6AEwBQ
http://books.google.co.in/books?id=sjhmAAAAMAAJ&q=books+on++archaeological+computing&dq=books+on++archaeological+computing&hl=en&ei=GVDhS8mjM4y1rAfdpP3zAg&sa=X&oi=book_result&ct=result&resnum=7&ved=0CFgQ6AEwBg
http://books.google.co.in/books?id=xP4Hr9QRUbQC&q=books+on++archaeological+computing&dq=books+on++archaeological+computing&hl=en&ei=GVDhS8mjM4y1rAfdpP3zAg&sa=X&oi=book_result&ct=result&resnum=9&ved=0CGAQ6AEwCA
http://books.google.co.in/books?id=thaY5ctzJAIC&pg=PA2&dq=books+on++archaeological+computing&hl=en&ei=GVDhS8mjM4y1rAfdpP3zAg&sa=X&oi=book_result&ct=result&resnum=10&ved=0CGQQ6AEwCQ
http://searchworks.stanford.edu/view/4506529
http://searchworks.stanford.edu/view/4784282
http://searchworks.stanford.edu/view/6268349
http://searchworks.stanford.edu/view/7192200
http://searchworks.stanford.edu/view/2475604
http://searchworks.stanford.edu/view/6648915
http://searchworks.stanford.edu/view/4798200
http://searchworks.stanford.edu/view/4775275

5.

Coins of Paramaras. 5. Coins of Chalukyas

Recommended Reading
1. A. Cunningham, Coins of Medieval India

~NOoO Ok, WN

. A.V. Narasmiha Murthy

. Biddulph, C.H.

. Burn, R. : Some coins of the Maukharis and of the Thanesvar line, JRAS, 1906.

. D.J. Paruck, Sassanian Coins.

. Devahuti, D. : The Coins of Harsha Siladitya, A Reappraisal, JNSI, XXVI.

. Gopal, L. : Weight standards of the coins of Early Medieval India, INSI., XXV, 11, pp.

145-53.

8. Gopal, L. Early Medieval Coin Types of North India.
9. J.P. Singh, Monetary Development in Early Assam, 1989.
10. John Deyell, Living without silver

11.
12.

N.G. Rhodes & S.K. Bose, The Coinage of Assam, Vol. I, Calcutta, 2003.
Roy, P.C. The Coinage of Northern India.

13. Singh O.N. : Gupta kalin Uttar Bhartiya Mudrayne. Varanasi. 1977.
14. Smith, IMC T. Desikachari, Thakur, U. : The Huna Coinage, JNSI, XXIX, Part |

A.Vidya Prakash

Course XXI1V (Group-C): The candidates are required to opt any one of the following courses
Course-1 Protohistoric_and Early historical sites and their_significance

Unit-1: Harappan Sites: Dholavira, Surkotda, Lothal, Kalibangan and Rakhigarhi
Uni-11: Chalcolithic sites: Kayatha, Daimabad, Inamgaon

Unit-111: Early historical sites: Hastinapur, Brahmgiri, Arikamedu
Recommended Reading

1.
2.
3.

4.

12.
13.
14.
15.
16.
17.
18.
19.
20.

Agrawal, D. P. & Chakrabarti, D. K. (eds.) Essays in Indian Protohistory. Delhi. 1979.
Agrawal, D. P. Archaeology of India.New Delhi, 1982.
Agrawal, D.P.& J.S. Kharakwal. Bronze Age and Iron Age in South Asia. New Delhi,
2003.
Allchin, B. & Allchin F. R. : The Rise of Civilaisation in India and Pakistan. London.
1982.
Allchin, F.R. The Archaeology of Early Historic South Asia : Emergence of City and
States. Cambridge. 1995.
Chakrabarty, D. K. The Early use of Iron in India, Oxford University Press. 1992.
Dhavalikar, M. K. , H. D. Sankalia and Z. D. Ansari, Excavations at Inamgaon, Pune.
1988.
Dhavalikar, M.K. Indian Proto-history. New Delhi. 1997.
Gaur, R. C. : (ed.) : Painted Grey Ware, Jaipur. 1994.

Gaur, R.C. Excavations at Atranjikhera. Delhi. 1983.

Ghosh, A. (ed). An Encyclopedia of Indian Archaeology. Gaur, R. C. : (ed.) : Painted
Grey Ware, Publication Scheme, Jaipur, 1994.Vols. | & 2. ICHR. New Delhi. 1989.

Ghosh, A. The City in Early Historical India. Shimla. 1973.

Possehl, Gregory (ed.) Harappan Civilization. Delhi. 1982.

Rao, S. R. : Lothal: A Harappan Port Town-1955-62, A. S. I., New Delhi. 1985.

Sali, S. R. : Daimabad, 1976-79, A.S.1., New Delhi, 1986.

Sankalia, H.D., et.al. Chalcolithic Navdatoli, Pune, 1971.

Sinha, B.P. & S.R. Roy. Vaisali Excavations 1958-62. Patna 1969.

Sinha, K.K. Excavations at Sravasti 1959. Varanasi.

Tripathi, Vibha. The Age of Iron in South Asia : Legacy and Tradition. Delhi. 2001.

Tripathi, Vibha. The Painted Grey Ware and Iron Age Culture of Northern India.
Delhi. 1976.

31



Course-2 World Prehistory

Unit-1: Lower Palaeolithic Cultures in Africa, Europe and South East Asia.
Unit-11: The Middle and Upper Palaeolithic cultures of Europe; development of Post Acheulian
Culture, Stratigraphy and chronology
Unit-111:  Mesolithic culture of Europe and Africa.
Unit-1V: Development of Neolithic culture and the beginning of domestication of plants and
animals: a global perspective.
Recommended Readings

LNk wNE

©

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

Bordes, Fancois 1968. The Old Stone Age.

Braidwood. R. J. (ed) 1968. Courses towards Urban Life

Butzer, K. W and G.L. Isaac 1975. After the Australopithecene, The Hague

Clark, J. G. D 1977. World Prehistoryin: New Perspective, Cambridge

Clark, J. G. D 1935. The Mesolithic Settlement of Northern Europe, Cambridge
Daniel, G. J. Hundred years of Archaeology

Isaac, G. L 1971. The Diet of Early Man. World Archaeology 2:278 -229

Klein, R. G 1999. The Human Career, Human Biological and Cultural Origins,The
University of Chicago press Chicago.

Lee, R. B. and DeVore, | (Ed) 1968 : Man the Hunter Chicago: Aldine.

. Leori-Gourhan, A. 1982. The Dawan Of European Art: An Introduction to

Palaeolithic Cave Painting, Cambridge , Cambridge University Press.

Paddayya, K. 1990. New Archaeology and Aftermath. Ravish publishers, Pune
Paddayya, K. 1994. C. J. Thomsen and the Three Age System, Man and Environment
XVIII (2): 129-140.

Petrecia Philip. Prehistoric Europ.

Philipson , D.W. 1988. African Archaeology Cambridge University Press, Camridge.
Prucel, R. W. 1991. Processual and Post-Processual Archaeologies Multiple Ways of
Knowing the Past CAI, Southern Illinois University at Carbondale, Occasional Paper
No.10

Roe, Derek The Palaeolithic. In Peter Hammond (Ed.) Physical Anthropology and
Archaeology.

Trigger, B.G 1989. History of Archaeological Thought.

Wenke, R.J 1987. tterns in Prehistor.

West,F.H. (Ed.) 1996 American Beginnings: The Prehistory and Palaeo-ecology of
Beringia Chicago, University of Chicago Press.

Hoffecker, J.F et al. 1993The colonization of Beringia and the Peopling of the New
World. Science 259: 46-53

White, P. J and Connell, J.F . 1982. A Prehistory of Australia, New Guinea and Saul.
ew York, Academic Press

Flannery, K.V. 1973: The Origins of agriculture. Annual Review of Anthropology 2:
217-310

Reed, Charles.A (ed.) 1977 Origin of Agriculture. The Hauge Mouton Publishers
Ucko, P. J and G.W. Dimbleby 1969: The Domestication and Exploitation of Plants
and Animals. Chicago

Aldine Wendorf, Fred and R. Schild 1981: the Earliest Food Producers. Archaeology
34 (5):30-36

Wright. G. A. 1972: “Origins of Food Production in Southwestern Asia: A summary of
Ideas” Current Anthropology 12 (4&5):447-77.

32



SYLLABUS FOR PH.D. ENTRANCE
EXAMINATION

SESSION 2024-25

SUBJECT - BIOTECHNOLOGY

HEMVATI NANDAN BAHUGUNA GARHWAL UNIVERSITY
(& CENTRAL UNIVERSITY)
SRINAGAR (GARHWAL)
UTTARAKHAND




18" Bos, Biotechnology (Item 18.19) dt. 23.05.2020 (igg)

Department of Biotechnology

M. Sc. Biotechnology

Course Contents

&

Syllabus

Hemvati Nandan Bahuguna Garhwal University
(A Central University)

Srinagar, Garhwal, 246 174, Uttarakhand

M.Sc. Biotechnology, Course Contents & Syllabus- effective from July 2020 (D)



18" BoS, Biotechnology (Item 18.19) dt. 23.05.2020 '@

M. Sc. Biotechnology
(Effective from July 2020)

Code ‘ Course Contents ‘ LTPC ‘ M.M
Semester | (July to November)
SOLS/MBT/C0001 Biochemistry 3003 | 100
SOLS/MBT/C0002 Cell Biology & Membrane Biophysics 3003 | 100
SOLS/MBT/C0003 Molecular Biology & Genetics 3003 | 100
SOLS/MBT/C0004 Bio-Analytical Techniques 3003 | 100
SOLS/MBT/C0005 Lab Course based on course C0001 & C0002 0033 | 100
SOLS/MBT/C0006 Lab Course based on course C0003 & C0004 0033 | 100
Core Credits=18 600
Semester Il (December to April)
SOLS/MBT/C0007 Immunology 3003 | 100
SOLS/MBT/C0008 Microbiology & Microbial Genetics 3003 | 100
SOLS/MBT/C0009 Genetic Engineering & Applications 3003 | 100
SOLS/MBT/C0010 Biostatistics & Bioinformatics 3003 | 100
SOLS/MBT/C0011 Lab Course based on course C0007 & C0008 0033 | 100
SOLS/MBT/C0012 Lab Course based on course C0009 & C0010 0033 | 100
SOLS/MBT/SS001 Epigenetics & Cancer Biology 0003 100
SOLS/MBT/SS002 Biomedical Technology
Core Credits =18 600
Semester Il (July to November)
SOLS/MBT/C0013 Plant Biotechnology 3003 100
SOLS/MBT/C0014 Intellectual Property Rights, Bioethics, Bio-Entrepreneurship| 300 3 100
SOLS/MBT/C0015 Lab Course based on course C0013 & C0014 0033 | 100
SOLS/MBT/E0001a | Protein engineering
SOLS/MBT/E0001b | Immunotechnology 3003 | 100
SOLS/MBT/EO001c | Nanobiotechnology
SOLS/MBT/EO0002a | Food & Beverages Biotechnology
SOLS/MBT/E0002b | Animal Biotechnology 3003 | 100
SOLS/MBT/E0002c | Enzymology & Enzyme Technology
SOLS/MBT/E0003 Lab Course based on course E0001 & E0002 0033 | 100
SOLS/MBT/SS003 Research Methodology: Tools & Techniques 0003 | 100
SOLS/MBT/SS004 | Science Communication & Scientific Writing
Core Credits 09 + Elective Credits 09; Total Credits =18 600
Semester IV (December to April)
SOLS/MBT/C0016 Environmental Biotechnology 3003 100
SOLS/MBT/C0017 Fermentation & Bioprocess Technology 3003 100
SOLS/MBT/C0018 Lab Course based on course C0016 & C0017 0033 100
SOLS/MBT/E0004a | Advanced Bioinformatics
SOLS/MBT/E0004b | Herbal Biotechnology 3003 | 100
SOLS/MBT/E0004c | Genomics & Proteomics
SOLS/MBT/E0005 Dissertation 0006 | 100
SOLS/MBT/SS005 | Vaccines & Drug Development 0003 100
SOLS/MBT/SS006 Molecular Virology
Core Credits 09 + Elective Credits 09; Total Credits = 18 500
Grand Total Credits: Core - 54 + Elective - 18 =72 | 2300

Max. Marks (MM) for each paper: 100 (Two Sessional Tests of 20 each + 60 End Term Test)

Sessional Tests:- (Mid Term Test, Assignment, Tutorials, Classroom Seminar & Lab Work, Journal Club; winter /

summer training / Internship; Academic tours / visits to Industries / Institutes / Universities; training based report

writing & presentation)

All 2-year Master’s Programs will have the following components, viz.

(i) Core Course (C):
(E):
Self study (SS):

(i) Electives

(iii)

Minimum 54 Credits
Minimum 18 Credits

but not to be included while calculating the grades)

M.Sc. Biotechnology, Course Contents & Syllabus- effective from July 2020

Maximum 09 credits (one minimum 03Creditscourse shall be mandatory
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M.Sc. Biotech 1%'Sem.

Paper - I: Biochemistry
(Course Code: SOLS/MBT/C0001)

No. of Credits =3
UNIT - |

Enzymes: Classification (rationale, overview and specific examples) 0.5
Zymogens and their activation (Protease and Prothrombin)

Enzyme substrate complex: Concept of E-S complex, binding sites, active site, specificity,
Lock and Key Hypothesis, Induced-Fit Hypothesis, Michaelis-Menten equation and its
derivation, Different plots for the determination of Km and Vmax, Enzyme Inhibition

UNIT -1

Carbohydrate — Classification, structure and functions 0.75
Carbohydrate Metabolism I: Pathway and regulation of Glycolysis, Gluconeogenesis,
Glycogenolysis, Glycogenesis

Carbohydrate Metabolism II: Citric acid cycle and its regulation, Electron transport

Chain and Oxidative phosphorylation, Pentose phosphate pathway and its regulation.

UNIT - 1l

Amino acids — structure and functional group properties, peptides and 0.75
covalent structure of proteins, primary and higher order structures, Ramachandran plot.
Protein — Classification, structure and functions

Amino Acid Metabolism: overview of amino-acid biosynthesis and degradation

Urea cycle (Linkage between urea cycle and citric acid cycle) and its regulation.

Conversion of nitrogen to ammonia by microorganisms

UNIT - IV

Fatty Acids - Classification and structure. 0.5
Fatty Acid Metabolism: Fatty Acid Oxidation and regulation, B-oxidation, Oxidation of
unsaturated fatty acids and odd chain fatty acids, B-oxidation in peroxisomes, Ketone

bodies and their overproduction.

Fatty Acid Biosynthesis and Regulation. Reactions of fatty acid synthase, Synthesis

of triglycerols, Cholesterol biosynthesis and regulation.

UNIT -V

Nucleic Acid - structure and functions. Nucleic Acid Metabolism: Purine 0.5
biosynthesis and its regulation, Pyrimidine biosynthesis and its regulation.

Formation of deoxyribonucleotides. Salvage pathway for Purine and Pyrimidine

nucleotides, Degradation of purines and pyrimidines into uric acid and urea.

Recommended Books: -

Lehninger: Principles of Blochem|stry, 4™ ed., Nelson & Cox, WH Freeman and Company, 2007
Voet & Voet: Biochemistry, 2" ded., Wlley & Sons.

Berg, Tymoczko, Stryer: Blochemlstry, 5" ed., WH Freeman and Company, 2003.

Garett & Grisham: Biochemistry, 4" ed., Brooks/CoIe Cengage Iearnlng 2010.

Murray, Granner, Rodwell: Harper’s IIIustrated Biochemistry, 27" ed. McGraw Hill, 2006.

Conn & Stumpf: Outlines of Biochemistry, 5" ed., Willey India, 2007.

ogkhwnE
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M.Sc. Biotech 1%'Sem.

Paper - 1I: Cell Biology & Membrane Biophysics
(Course Code: SOLS/MBT/C0002)

No. of Credits = 3
UNIT - |

Plasma membrane: Structure, Organisation, Lipid bilayer, Proteins and 0.5
Glycoconjugates, Liposomes, lipid protein interactions,membrane rafts, hydrophobiceffect.
Elasticity of the membrane. Function- ionic transport, Types of transport (symport, antiport,
active & passive), Channel proteins-Introduction.

UNIT - Il

Intracellular compartmentalization:Structure, organization and functions of Nucleus, 0.5
Mitochondria, Lysosome, Golgi body, Chloroplast, Peroxisome, Endoplasmic reticulum
(Rough and smooth). Cell motility and Shape: Structure and functions, Microfilament,
Microtubules and Intermediate filament.

UNIT - Il

Protein Sorting: Anterograde & Reterograde mode of protein trafficking, 0.75
Vesicular traffic in the secretory and Endocytic pathway: Transport from Endoplasmic
reticulum through the Golgi network to Lysosome, Endocytosis, Exocytosis,

Molecular mechanisms of vesicular transport and maintenance of compartments diversity.
Cell signaling : General principles (Types of signaling), Cell surface receptor mediated
signaling (ion channel, G protein and enzyme linked).

UNIT - IV

Cell cycle: Molecular events and regulation. Cell division: General strategy & regulation, 0.5
Molecular mechanism of mitosis and meiosis. Cancer- Biology: Types of cancer,

Onset of cancer, Proto-oncogenes and tumor suppressor genes, Oncogenic mutations
affecting cell proliferation, Cell cycle and Genome stability,

Programmed cell death, Apoptosis

UNIT -V

Membrane transport, diffusion, electro-diffusion, types of transportation, 0.75
thermodynamic model, chemical potential, osmotic pressure, water permeability, structure,
selectivity & permeability of channel proteins, Voltage-gated channels, Ligand-gated
channels, Na*, K" and Ca*" channels, pumps as channels. Conduction of electrical activity
Spread of electrical signals: passive vs. active, the action potential and its propagation
through nerves, chloride channels and muscle excitability, Target cell adaptation

Recommended Books: -

1. Lodish et al.: Molecular Cell Biology (4thed.)

2. Alberts et al.: Molecular Biology of the cell (h3'ded.)

3. Scott F. Gilbert: Developmental Biology (5"ed.)

4. Zubay, Parson & Vance: Principles of Biochemistry

5. Joshua Zimmerberg, Membrane Biophysics. Current Biology Vol 16 No 8 R272,
https://www.cell.com/current-biology/pdf/S0960-9822(06)01347-9.pdf

6. Mohammad Ashrafuzzaman and Jack Tuszynski: Membrane Biophysics, Part of the Biological and
Medical Physics, Biomedical Engineering book series (BIOMEDICAL), Springer

M.Sc. Biotechnology, Course Contents & Syllabus- effective from July 2020 4)
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M.Sc. Biotech 1%'Sem.

Paper - 1ll: Molecular Biology & Genetics
(Course Code: SOLS/MBT/C0003)

No. of Credits = 3
UNIT - |

Chemical and physical properties of nucleic acids 0.5
Structure and types of RNA and DNA, The Watson-Crick model. DNA as genetic

material. Different forms of DNA.

Topological properties of DNA. DNA renaturation kinetics.

UNIT - Il

Mechanism of DNA replication in prokaryotes and eukaryotes. 0.75
Mechanism of transcription in prokaryotes and eukaryotes. Reverse transcription.

Post transcriptional processing of RNA: (capping, polyadenylation, splicing, RNA editing)
Mechanism of translation in prokaryotes and eukaryotes.

UNIT - Il

Concept of genetic code, Gene expression and regulation in prokaryotes (Lac operon 0.5
and trp operon). Gene expression and regulation in eukaryotes.
Introduction to various types of DNA damage and repair.

UNIT - IV

Mendelism: Basic principles and applications of inheritance, exceptions to 0.75
Mendelian law. Chromosomal basis of Mendelism (chromosomal theory of heredity)

The molecular structure of chromosome in eukaryotes: structure of chromatin and

higher order packaging in chromosome. Centromere and Telomere,

Giant chromosome: Polytene and Lampbrush chromosome.

Linkage, recombination and chromosome mapping in eukaryotes. Cytoplasmic inheritance.

UNIT -V

Chromosomal Aberrations: Change in number and structure 0.5
Allelic variation and gene function. Sex chromosome and sex determination.
Dosage compensation of X-linked gene. Sex linked genes in human. Pedigree analysis.

Recommended Books: -

Lewin: Genes, Vol. VII Oxford, 1998, Indeed.

Snustad et al: Principles of Genetics 1997, John Wiley & Sons,

De Robertes & Robertis: Cell & Molecular Biology, 1987, Lee & Fabiger Philadelplna
Strickberger: Genetics, 1996, Prentice Hall

Friefelder: Molecular Biology (2™ ed.), 1996 Narosa Publ. House,

Alberts et al: Molecular biology of the cell (4th ed.) 1994, Garland Publ. New York.
Elliott & Elliott: Biochemistry and Molecular Biology, 1996, Oxford

NogkwpnrE
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M.Sc. Biotech 1%'Sem.

Paper - 1V: Bio-Analytical Technigues
(Course Code: SOLS/MBT/C0004)

No. of Credits = 3
UNIT - |

Chromatography - General principles and applications. 0.75
Adsorption chromatography, Partition chromatography, Gas chromatography,

Liquid chromatography, Paper chromatography, Thin layer chromatography,

Gel filtration chromatography, lon exchange chromatography, Affinity chromatography,

HPLC (High Performance/Pressure Liquid chromatography).

UNIT -1l

Electrophoresis - General principle and applications 0.5
Paper electrophoresis, Moving boundary method, Gel electrophoresis (Native,

Denaturing & Reducing), Disc gel electrophoresis, Slab gel electrophoresis,

Isoelectric focussing (IEF), Isotachophoresis

UNIT - 1l

Centrifugation: Basic principles, Common centrifuges used in laboratory, Clinical 0.5
High speed & Ultra centrifuges. Sedimentation rate, Sedimentation coefficient, Zonal
Centrifugation, Equilibrium density gradient centrifugation. Types of rotors (fixed angle,
swinging bucket), Types of centrifugation: Preparative, Differential & Density gradient

UNIT - IV

Basic knowledge of the principles and applications of Microscopy: Light, Phase 0.5
Contrast, Fluorescence and Confocal Microscopy, Scanning and Transmission Electron
Microscopy. Biosensors: Introduction & principles, Cell based biosensors, Enzyme
immunosensors.

UNIT -V

Spectroscopic methods: Principle and applications of UV-visible, IR, NMR, ESR 0.75
Spectroscopy. Principle & applications of X-ray crystallography. Applications of

radioisotopes in biology. Properties and units of radioactivity. Radioactive isotopes and

half life. Measurement of radioactivity: GM Counter, Gamma & Liquid scintillation counter.

Recommended Books: -

1. Sharma, V.K.: Techniques in Microscopy and Cell Biology Tata McGraw Hill, 1991.

2. Alberts et al.: Molecular Biology of the cell (2nd ed.), Garland, 1989.

3. Biochemical Technique: Theory & Practical J.F. Robyt& B.J. White. Waveland Press, Inc.

4. Wilson & Walker: Practical Biochemistry (4th ed) University of Hertfordshire Cambridge University
Press

Jayraman: Laboratory Manual in Biochemistry

Arnold L. Demain& Julian E. Davies: Manual of Industrial Microbio. & Biotech. 2™ed.

oo
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M.Sc. Biotech 2™ Sem.

Paper - V: Immunoloqy
(Course Code: SOLS/MBT/C0007)

No. of Credits = 3
UNIT - |

Overview of the Immune system; Cells and organs of the immune system 0.5
Antigens, Antigenicity vs. Immunogenicity; Haptens & Epitopes;
Immunoglobulins: Structure and function

UNIT -1

Organization & Expression of Immunoglobulin Genes: Multigene organization of 0.75
Genes, variable- region gene rearrangements, Generation of antibody diversity,

Class switching among constant-region genes, Expression of Ig genes

Major Histocompatibility Complex; Antigen processing and presentation

UNIT - 1l

Structure and functions of BCR & TCR. Cytokines, Properties, General physiology, 0.75
Interferons, Application of cytokine for therapy. The complement system

Cell mediated cytotoxicity: Mechanism of T cell & NK cell mediated lysis,

Ab-dependent cell mediated cytotoxicity (ADCC)

UNIT - IV

Overview of hypersensitivity, Autoimmunity and there types 0.5
Organ transplantation: Introduction, Types and Challenges, Graft rejection
Vaccines: Active and Passive Immunization

UNIT -V

Overview of Monoclonal Antibodies and Hybridoma Technology, 0.5
Types of Antigen-Antibody Interactions: Precipitation reaction, Agglutination reactions,
RIA, ELISA, Western Blotting, Immuno-precipitation, Immuno-fluorescence

Recommended Books: -

Roitt, Male & Brostof : Immunology (3rd ed).

Kuby : Immunology (4" ed.)

Elgert & Elgert : Immunology

Wilson & Walker: Practical Biochemistry (4th ed.)

Practical Immunology, 4th Ed., F.C. Hay, O.M.R. Westwood, Blackwell Publishing, 2002

Selected Methods for Antibody and Nucleic Acid probes, Vol. 1, S. Hockfield, S. Carlson, C. Evans,
P. Levitt, J. Pintar, L. Silberstein, Cold Spring Harbor Laboratory Press, 1993.

Antibodies Laboratory Manual, Ed Harlow, David Lane, Cold Spring Harbor, Laboratory Press, 1988.

ogakrwnE

~
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M.Sc. Biotech 2™ Sem.

Paper - VI: Microbiology & Microbial Genetics
(Course Code: SOLS/MBT/C0008)

No. of Credits = 3
UNIT - |

Classification of living organisms and general account of microorganisms: Bacteria, 0.75
Fungi and Viruses.

Introduction to bacteriology: Classification; Fine structure of bacteria;

Laboratory identification and staining techniques

Introduction toMycology: Classification, general structure, characteristics of fungi.

UNIT -1l

Media for microbial culture, Selective, Differential and Enriched media, Pure 0.5
culture techniques, Sterilization technigues.

Introduction to virology: Classification, General structure and reproduction of viruses.
Cultivation of bacteriophages, Plant Viruses, Animal Viruses.

UNIT - 1l

Microbial growth: Synchronous &Diauxic, Factors affecting microbial growth, 0.5
Measurement of microbial growth (cell number & cell count).

Modes of nutrition: Photoautotrophs, Photo-organotrophs, Chemolithotrophs,
Chemo-organotrophs.

Microbial metabolism: Overview of energy production and utilization, N, fixation.

UNIT - IV

Modes of genetic recombination in bacteria: Conjugation, F-factor, conjugal 0.75
transfer process, high frequency recombination (Hfr) strains.

Transformation — competence, DNA uptake by competent cells.

Mechanism of transformation.

UNIT -V

Transduction — General & specialized transduction. 0.5
Genetics of bacteriophages: Lytic and lysogenic cycle, expression of phage genes
In regulation of lytic and lysogenic circuit.

Recommended Books: -

1. Tortora, Funke, Case: Microbiology, (9‘hed.) Pearson Education, Inc, 2009.

2. Prescott, Harley & Kliens: Microbiology (7thed.) McGraw-Hill International Edition, 2008.

3. Michael J. Pelezar, E.C.S. Chan, Noel R. Krieg: Microbiology (5thed.) Tata McGrall-Hill, 2008.

4. Alcamo’s Jeffrey C. Pommerville: Fundamental of Microbiology (8‘hed.) Jones & Bartlet Publ. 2007.

M.Sc. Biotechnology, Course Contents & Syllabus- effective from July 2020 (8)
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M.Sc. Biotech 2™ Sem.

Paper - VIl: Genetic Engineering & Applications
(Course Code: SOLS/MBT/C0009)

No. of Credits = 3
UNIT - |

Introduction to Recombinant DNA technology and applications. 0.75
Cloning vectors: Plasmids, Phages, Cosmids, Yeast cloning vectors,

Animal and plant viruses as vectors. BAC, PAC & YAC.

Nucleic acid modifying enzymes. Restriction endonucleases.

Isolation of nucleic acid from Plant, animal & bacteria.

UNIT -1l

Basic steps of gene cloning: Cloning strategies. 0.75
Synthesis of cDNA. Construction of cDNA and genomic libraries.

Selection of r DNA clones and their expression products, Chromosome walking.

Expression of cloned genes in heterologous host.

UNIT - 1l

DNA sequencing: Chemical and enzymatic methods. 0.5
PCR: Types and applications. Real Time PCR. Site directed mutagenesis.

Ribonuclease protection assay, Gel retardation assay,

DNA foot printing, DNA finger printing, DNA profiling.

UNIT - IV

Genomic analysis: S-1 mapping, RFLP, RAPD, AFLP. 0.5
Probe labeling and hybridization. Blotting techniques: Southern, Northern and
Western blotting (Methodologies and applications)

UNIT -V

Transgenic Technology: Types, approaches & applications (Plant & Animals), 0.5
Gene therapy: Principles, strategies and ethics of gene therapy.
Genome editing technologies: Principles and applications.

Recommended Books: -

Gene cloning T.A Brown:

Molecular Biotechnology, Glick & Pasternak: Panima Publ. Corporation, 1994

Molecular biology & Biotechnology (3rded), Walker &Gingold: Panima Publ. Corporation,1999
Lewin: Genes, Vol. VIl Oxford, 1998, Inded.

Straehan& Read: Human Molecular Genetics 1999, John Wiley & Sons Pte. Ltd.

Gene cloning, Glover: 1984

Recombinant DNA, Watson et al: 1983

Genetic Engineering Vol. 1-4, Villiamson (ed)

Genetic Engineering Vol. 1-7 Setton and Bolanden (ed)

CoNoRA~WNE
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M.Sc. Biotech 2™ Sem.

Paper - VIllI: Biostatistics & Bioinformatics
(Course Code: SOLS/MBT/C0010)

No. of Credits = 3
UNIT - |

Importance of statistics in biological research. 0.75
Primary and Secondary data, Methods of data collection. Mean, Mode, Median,

Range, Mean deviation, Standard deviation.

Standard error, Skewness & Kurtosis. Correlation & Regression, Probability

UNIT - Il

Characteristics, Validity and Applications of Chi square test 0.5
Test for significance- comparison of means of two samples,

Comparison of means of three or more samples (f-test, t-test).

Tabulation and Graphical representation of Statistical data.

Data calculation in MS Excel & Power point presentation.

UNIT - 1l

Introduction to bioinformatics: Objectives, application and scopes, 0.5
Information technology in biology, Bioinformatics resources on NET, Internet,

Word wide web, Web Browsers.

Biological databases-Primary, Secondary database, GEN BANK,

EMBL, DDBJ, PDB, UNIPROT. Search engine-Entrez, SRS, Web Server-NCBI, EBI.

UNIT - IV

Sequence alignment and applications: Sequence similarity searching tools — 0.75
FASTA, BLAST; Statistical and biological significance.

Multiple sequence alignment and applications, Software and tools for MSA.

Phylogenetic analysis, Tools for phylogenetic analysis, Applications

UNIT -V

Protein Structure Prediction Tools, Molecular Modeling (Homology modeling); 0.5
Refinement, Validating structural model; Visualization tools, Pymol, Chimera, Ligplot.
Annotation of proteins, Assignment of function to proteins.

Recommended Books: -

1. Lesk: Introduction to Bioinformatics, Wiely Publication.

2. ROM and Holmas EC: Molecular Evolution: a phylogenetic approach, Blackwell science.

3. Des Higgins and Willie Taylor: Bioinformatics: Sequences, structure and databanks, Oxford
University Press

4. Sharma, Munjal, Shankar: A Text Book of Bioinformatics, Rastogi Publication

5. Bioinformatics: Methods and Applications Genimics Proteomics and Drug Discovery, S C Rastogi, N

Mendiratta, P. Rastogi: Prentice Hall of India Private Ltd

Mahajan: Methods in Biostatistics (4‘hed.) Jaypee Bros. 1984.

Sokal & Rohlf: Introduction to Biostatistics, Freeman, Toppan, 1993

No

M.Sc. Biotechnology, Course Contents & Syllabus- effective from July 2020 (10)



18" BoS, Biotechnology (Item 18.19) dt. 23.05.2020 '%

M.Sc. Biotech 2™ Sem.

Paper - IX: Epigenetics & Cancer Biology
(Course Code: SOLS/MBT/SS001)

No. of Credits =3
UNIT - |

Introduction: Growth characteristics of cancer cells; Morphological and 0.75
ultrastructural properties of cancer cells. Types of growth: Hyperplasia,

Dysplasia, Anaplasia and Neoplasia. Nomenclature of neoplasms. Differences

between benign and malignant tumors.

UNIT - Il

Cancer biology and biochemistry: Aberrant metabolism during cancer development; 0.5
Para-neoplastic syndromes; Tumor markers; Cellular proto oncogenes- oncogene

activation. Growth factors-EGF, TNF, TGF and growth factor receptors.

Signal transduction in cancer. Role of transcription factors.

UNIT - Il

Carcinogenesis: Radiation and chemical carcinogenesis, Stages in chemical 0.75
carcinogenesis- Initiation, promotion and progression. Free radicals,

Antioxidants in cancer. Cell Cycle Regulation: Tumor suppressor genes p53, p21, Rb,
BRACAL and BRACA2. Telomeres, Telomerase, and Immortality;

Cell adhesion-invasion and metastasis - VEGF signaling, angiogenesis.

UNIT - IV

Epigenetics-Role of DNA methylation in gene silencing- epigenetic silencing of 0.5
tumor-suppressor genes; Apoptosis in cancer-Cell death by apoptosis,
Role of caspases; Death signaling pathways-Mitochondrial and death receptor pathways.

UNIT -V

Detection of Cancer, Prediction of aggressiveness of Cancer, Different forms of 0.5
therapy, Chemotherapy, Radiation therapy, and Immuno therapy: Advantages
and limitations. Epigenetics of cancer, Identification of targets for drug development.

Recommended Books: -

1. The Biological Basis of Cancer: R. G. McKinnell, et al 2" Ed, Cambridge University Press, 2006.

2. The Biology of Cancer: R. A. Weinberg. Garland Science. 2006.

3. The Molecular Biology of Cancer: S. Pelengaris, M. Khan. Blackwell Publication.

4. Introduction to modern Virology, Dunmock N.J and Primrose.S.B., Blackwel Scientific Publications.
Oxford, 1988.

5. An Introduction to Cellular & Molecular Biology of Cancer, Oxford Medical publications, 1991

6. Gene expression systems. Joseph M. Fernandez & James P. Hoeffler. Academic Press, 1999.

7. Cancer Biology IV Ed Volume 2 Raymond W Ruddon M.D.(2007)

8. Cancer Biology (3rd_Edition) Roger J.B. et al (2006)

9. Advances in Cancer Stem Cell Biology, Roberto Scatena, Alvaro Mordente& Bruno Giardina (Ed) —

Springer (2012)

M.Sc. Biotechnology, Course Contents & Syllabus- effective from July 2020 (11)
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M.Sc. Biotech 2™ Sem.

Paper - IX: Biomedical Technology
(Course Code: SOLS/MBT/SS002)

No. of Credits =3
UNIT - |

Cellular Pathology: Causes of cell injury, necrosis, biochemical mechanism, 0.75
Ischemic and hypoxic injury. Apoptosis (Biochemical features, mechanisms)

Immunological basis of diseases: Hypersensitivity (I — IV). Autoimmune diseases

Preparation of polyclonal antisera: Characterization of antisera,

Immunodiagnostic techniques

UNIT -1

Mutations and Genetic disorders. Single gene disorders, Receptor proteins 0.5
(hypercholesterolemia). Cytogenic disorders (Trisomy, Klinefelters).
Mutation in mitochondrial genes (LHDN), Fragile X-Syndrome.

UNIT - 1l

Types and grading of cancer. Introduction to molecular diagnosis of cancer. 0.75
(Southern & Northern blot analysis, PCR based diagnosis).
Gene therapy, immunotherapy and chemotherapy of cancer cells.

UNIT IV

Chemical mutagens. 0.5
Carcinogenic agents and their cellular interactions.

Radiation as health hazard. (Types, measurements, effects & protective measures)
Introduction to DNA damage and repair mechanism.

UNIT -V

Molecular diagnosis (genetic disease, gene diagnosis, gene tracking & other 0.5
diagnostic application of RDT) MRI, CT-SCAN. Reproductive Health Technologies —
Intracytoplasmic sperm injection (ICSI), In-vitro fertilization (IVF).

Recommended Books: -

1. Biomedical Technology and Devices Handbook, James E Moore, George Zouridakis, CRC
Press(2004)

2. Palermo GD, O'Neill CL, Chow S, et al. Intracytoplasmic sperm injection: state of the art in humans.
Reproduction. 2017;154(6):F93-F110. doi:10.1530/REP-17-0374

3. Alukal JP, Lamb DJ. Intracytoplasmic sperm injection (ICSI)--what are the risks?.UrolClin North Am.
2008;35(2):277-x. doi:10.1016/j.ucl.2008.01.004

4. Wang J, Sauer MV. In vitro fertilization (IVF): a review of 3 decades of clinical innovation and
technological advancement. TherClin Risk Manag. 2006;2(4):355-364.
doi:10.2147/tcrm.2006.2.4.355
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M.Sc. Biotech 3" Sem.

Paper - X: Plant Biotechnology
(Corse Code: SOLS/MBT/C0013)

No. of Credits =3
UNIT - |

Laboratory and materials requirement for plant tissue culture technologies, 0.5
Aseptic techniques, Plant tissue culture media-composition & preparation, Totipotency

Clonal propagation / micropropagation, types and its applications

Meristem culture, Callus culture, organogenesis, suspension culture,

Conservation of plant genetic resources in vitro, its applications and limitations.

UNIT -1

Haploid culture: Androgenesis & Gynogenesis, Embryo culture 0.75
& Embryo rescue, Protoplast culture & protoplast fusion — Cybrids, Symmetric &

Asymmetric hybrid. Somatic embryogenesis and Somaclonal variation, cryo-preservation,
production of synthetic seeds. Selection of stress tolerant cell lines: resistance to cold, high
temperature, salt, drought, diseases and inhibitors.

UNIT - 1l

Transformation techniques, Agrobacterium mediated gene transfer, Biolistics, 0.5
Comparison of DNA delivery techniques in plants, Integration of transgenes,

action of transgenes, Antisense RNAI, and Overexpression approach for transgenics,
Biotechnology related to fruit ripening, miRNA and stress response

UNIT - IV

Insect resistance, Bt crops, Cry protein and action, Molecular mechanisms- 0.75
Flavr-savr tomato, Golden Rice and, Terminator gene technology.

Plant pathogen interactions, strategies utilized by pathogens, genetic basis of plant

pathogen interactions, Resistance genes (R genes) in plants, Phytohormones and

cross talk, Molecular mechanisms of Oxidative stress and

heat stress (HSPs etc. ) in plants and genes related for stress tolerance.

UNIT -V

Plant growth promoting bacteria, PGPR traits, uses and applications, Biofertilisers, 0.5
Phyto-priming for stress responses, Plants for cleaning contaminated soils-

phytovolatization, phytodegradation, phytostalilization, phytoextraction,

Arsenic related biotechnological aspects

Recommended Books: -

P.K. Gupta: Elements of Biotechnology, Rastogi and Co. Meerut, 1996

R.J. Hanry: Practical Application of Plants Molecular Biology, Champan and Hall, 1997
H.D. Kumar: Modern Concepts of Biotechnology, Vikas Publ. Pvt. Ltd.

B.D. Singh: Biotechnology, Kalyani Publ.

Bhojwani SS and Razdan MK: Plant Tissue Culture: Theory and Practice- Elsevier
Stewart CN. Plant Biotechnology and Genetics. 2007. Wiley.

ouhrwNE
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18" BoS, Biotechnology (Item 18.19) dt. 23.05.2020 '%

M.Sc. Biotech 3" Sem.

Paper - XlI: Intellectual Property Rights, Bioethics & Bio-entrepreneurship
(Corse Code: SOLS/MBT/C0014)

No. of Credits = 3
UNIT - |

Introduction to intellectual property (IP); History and evolution of 0.75
patent law, types of IP: patents, trademarks, copyright & related rights, ldea-

expression dichotomy, industrial design, traditional knowledge, geographical indications,
Significance of IPR. Introduction & Classifications of Patents, Patentability criteria.

UNIT - Il

International conventions and Treaties- History of GATT & TRIPS Agreement, 0.5
World Trade Organization, Post TRIPS scenario, Madrid Agreement; Hague Agreement;
Budapest Treaty; Patent Cooperation Treaty; Indian Patent Act 1970 & recent Amendments,
International framework for the protection of IP, India’s IPR policy, World Intellectual Property
Organization (WIPO)

UNIT - 1l

Discovery vs Invention, concept of ‘prior art’, invention in context of “prior art” 0.5
Complexity arising in IP of Biotechnology, Case studies- Diamond vs Chakraborty

IP as a factor in R&D; IPs of relevance to biotechnology, Legal and IPR issues in
Biotechnology, Different Categories of IPR Instruments to Protect a Biotechnology IP,
Licensing and compulsory licensing; Patent infringement, legal action,

UNIT - IV

Introduction to bioethics- definition, scope, Principles, significance. Issues of- 0.5
ownership, monopoly, biodiversity, traditional knowledge access & benefit sharing.,

Social ethical issues in biotechnology. Biological weapons and their social and ethical
implications, Bioethical issues in GMOs, Ethical issues in human cloning

UNIT -V

Concept of entrepreneurship, Introduction and scope in Bio-entrepreneurship, 0.75
Risk and Benefits. General idea of the strategy and operations of bio-sector firms,

Steps involved in commercialization of a biotechnological product, Introduction to the
entrepreneurship development programs of public and private agencies (MSME,

DBT, BIRAC, Make In India), Incubation Centre, Start-Up India

Recommended Books: -

1. Ganguli, P. (2001). Intellectual Property Rights: Unleashing the Knowledge Economy. New Delhi:
Tata McGraw-Hill Pub.

2. National IPR Policy, Department of Industrial Policy & Promotion, Ministry of Commerce, Gol

3. Complete Reference to Intellectual Property Rights Laws. (2007). Snow White Publication Oct.

4. Office of the Controller General of Patents, Design & Trademarks; Department of Industrial Policy &
Promotion; Ministry of Commerce & Industry; Government of India. http://www.ipindia.nic.in/

5. Karen F. Greif and Jon F. Merz, Current Controversies in the Biological Sciences -Case Studies of

Policy Challenges from New Technologies, MIT Press

World Trade Organisation. http://www.wto.org

World Intellectual Property Organisation. http://www.wipo.int

No
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M.Sc. Biotech 3" Sem.

Paper - Xll: Protein Engineering
(Corse Code: SOLS/MBT/E0001a)

No. of Credits = 3
UNIT - |

Protein engineering — Introduction, definition and applications; Protein engineering 0.75
as a tool to alter affinity and specificity; Spectroscopic properties; Stability to

changes in parameters as pH, temperature and amino acid sequence, aggregation
propensities, etc. Protein engineering with unnatural amino acids and its applications.

UNIT - Il

Protein stability measurement; Spectroscopic study of physicochemical properties 0.5
of proteins: Fluorescence; UV absorbance; CD &amp; ORD; Hydrodynamic
properties—viscosity, hydrogen-deuterium exchange; Introduction to NMR spectroscopy

and its importance in protein studies

UNIT - Il

Protein stabilizing forces — Van der Waals, electrostatic, hydrogen bonding and 0.5
weakly polar interactions, hydrophobic effects; Entropy — enthalpy compensation;
Experimental methods of protein engineering: directed evolution like gene site saturation
mutagenesis; Module shuffling; Guided protein recombination, etc.

UNIT - IV

Optimization and high throughput screening methodologies like GigaMetrix, 0.5
High throughput microplate screens etc., Engineering antibody affinity by yeast
surface display; Applications to vaccines, Peptidomimetics and its use in drug discovery.

UNIT -V

Computational approaches to protein engineering: sequence and 3D structure 0.75
analysis, Data mining, Ramachandran map, Mechanism of stabilization of proteins

from psychrophiles and thermophiles vis-a-vis those from mesophiles; Protein design,
Directed evolution for protein engineering and its potential.

Recommended Books: -

1. Edited by T E Creighton, (1997), Protein Structure: a Practical Approach, 2" Edition, Oxford
university press.

2. Cleland and Craik, (2006), Protein Engineering, Principles and Practice, Vol 7, Springer
Netherlands.

3. Mueller and Arndt, Protein Engineering Protocols, 1* Edition, Humana Press. Ed. Robertson DE,
Noel JP, (2004), Protein Engineering Methods in Enzymology, 388, Elsevier Academic Press.

4. J Kyte; (2006), Structure in Protein Chemistry, 2" Edition, Garland publishers.
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M.Sc. Biotech 3" Sem.

Paper - Xll: Imnmunotechnoloqy
(Course Code: SOLS/MBT/E0001b)

No. of Credits = 3
UNIT - |

Antigen — Antibody Interactions: Precipitation Reactions and application, 0.5
Immunlogical Assays: Immunodiffusion, Immunoelectrophoresis, Immunohistochemistry,
Immunohistopathology; Agglutination Reactions and application, Complement Fixation,

RIA, ELISA, Immunofluorescence, Western Blotting

UNIT - Il

Introduction & production of monoclonal antibodies and hybridoma technology, 0.5
Advantages and limitations of monoclonal Antibodies, Characterization &
storage of monoclonal Antibodies, Commercial production of monoclonal antibodies,

UNIT - 1l

Monoclonal Ab production by recombinant DNA technology, 0.75
Hybridoma technology vs RDT, application in diagnosis.

Engineered Monoclonal Antibodies: Chimeric and hybrid Monoclonal Antibodies,

Monoclonal Antibodies constructed from Ig-gene libraries, Catalytic Monoclonal

Antibodies (Abzymes). Cancer Immunotherapy

UNIT - IV

General physiology of cytokines, Application of cytokine for therapy, 0.5
Future development in cytokine therapy, Interferon colony stimulating factor,

Preparation of lymphokines by r-DNA Technology.

Vaccines: Introduction and Types: Inactivated, Attenuated, Toxoid, Subunit

And Multivalent vaccines, Purified macromolecules, Conjugate Vaccines.

UNIT -V

New generation vaccines: Synthetic peptide vaccines, Recombinant antigen vaccines, 0.75
DNA vaccines. Immune stimulants, Adjuvants, Novel vaccine delivery systems.

Vaccines for specific diseases: Tuberculosis, Malaria, HIV/AIDS.

New emerging diseases and vaccine development: Ebola virus disease, SARS.

Recommended Books: -

1. Practical Immunology, 4th Ed., F.C. Hay, O.M.R. Westwood, Blackwell Publishing, 2002

2. Selected Methods for Antibody and Nucleic Acid probes, Volumel, S. Hockfield, S. Carlson, C.
Evans, P. Levitt, J. Pintar, L. Silberstein, Cold Spring Harbor Laboratory Press,1993.

3. Antibodies Laboratory Manual, Ed Harlow, David Lane, Cold Spring Harbor, Laboratory Press, 1988.

4. Spicuzza L, Spicuzza A, La Rosa M, Polosa R, Di Maria G. New and emerging infectious diseases.
Allergy Asthma Proc. 2007 Jan-Feb;28(1):28-34. doi: 10.2500/aap.2007.28.2870. PMID: 17390754.

5. Trovato Maria, Sartorius Rossella, D’Apice Luciana, Manco Roberta, De BerardinisPiergiusepp. Viral
Emerging Diseases: Challenges in Developing Vaccination Strategies . Frontiers in Immunology
2020 Vol. 11:2130

6. The Vaccine Book (2”d Ed.), Rafi Ahmed, Roy M. Anderson et. al.Editor(s): Barry R. Bloom, Paul-
Henri Lambert, Academic Press, 2016, Pages xxi-xxiv, ISBN 9780128021743.
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M.Sc. Biotech 3" Sem.

Paper - Xll: Nanobiotechnoloqgy
(Course Code: SOLS/MBT/E0001c)

No. of Credits =3
UNIT - |

Introduction to Nanobiotechnology; Concepts, historical perspectives. 0.75
Nanoparticles and nanotechnology, History, origin, principles.

Chemical synthesis approach of nanoparticles, Physical synthesis of nanoparticles,

Green synthesis approach for different nanoparticles applications and uses.

Applications and limitations using physical and chemical approach.

Advantages of using green synthesis using different examples

UNIT - 1I

Characterization of synthesized nanoparticles using XRD, SEM, TEM, HR-TEM, 0.5
FTIR, UV spectrophotometer, Dynamic light scattering etc., Different types of
nanoparticles and applications with examples, Safety and toxicity aspects of nanoparticles

UNIT - 1l

Nanoparticles for drug delivery, concepts, optimization of hanoparticle properties for 0.75
suitability of administration through various routes of delivery, advantages, strategies
for enhanced permeation through various anatomical barriers

UNIT - IV

Nanocomposites: Properties and applications; Nanoparticles for diagnostics and 0.5
imaging (theranostics); Clinical Applications of Nanopaticles, Nanotech and cancer,

UNIT -V

Environmental impact of nanomaterials — Exposure and risk assessment — Mechanism 0.5
of toxicity, Toxicological impacts of Nanomaterials-Ecotoxicological impact of
Nanomaterials, Nanotechnology in Agriculture, Nanofactories

Recommended Books: -

1. Gero Decher, Joseph B. Schlenoff, (2003); Multilayer Thin Films: Sequential Assembly of
Nanocomposite Materials, Wiley-VCH Verlag GmbH & Co. KGaA

2. David S. Goodsell, (2004); Bionanotechnology: Lessons from Nature; Wiley-Liss

3. Neelina H. Malsch (2005), Biomedical Nanotechnology, CRC Press

4. Greg T. Hermanson, (2013); Bioconjugate Techniques, (3rd Edition); Elsevier
Recent review papers in the area of Nanomedicine
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M.Sc. Biotech 3" Sem.

Paper - Xlll: Food & Beverages Biotechnology
(Course Code: SOLS/MBT/E0002a)

No. of Credits =3
UNIT - |

Food and Microorganism: Microorganism in food & beverage industry, 0.5
contamination of food. General principles underlying spoilage and chemical changes

UNIT - 1

Contamination and spoilage of different kinds of food & beverages: 0.75
Cereals & Cereal products, sugar and sugar products,

Vegetables and Fruits, Meat, Fish, Poultry & Eggs, Sea food, Milk & Milk products,

Canned foods, Alcohol & alcoholic beverages

Fruit juices & soft drinks etc.

UNIT - 1l

Biotechnology of food and feed; Cultures & Fermentation, 0.5
Beverage production: Alcohol & Alcoholic beverages, Fruit furies, Soft drinks, Feed
production, SCP, Fats, Amino acid, Food additives.

UNIT - IV

Food, Beverages & Disease: Food borne iliness due to bacterial food poisoning, 0.5
Infection and Intoxication.

Food-borne disease outbreaks, Disease-investigation, Materials & Equipments,

Laboratory testing, Field analysis, Interpretation of data and preventive measures.

UNIT -V

Food hygiene: Food sanitation, Bacteriology of water and food products, Food 0.75
manufacturing practice. Hazard analysis critical points.

Food control: International agencies, Federal agency and law of state agencies,

Processing industry and microbial criteria of food. Principles of food preservation,
Preservation by high temperature, low temperatures, drying, food additives and radiation.

Recommended Books: -

1. Ashok Pandey, Guocheng Du, Maria Angeles Sanroman, Carlos Ricardo Soccol, Claude-Gilles
Dussap (2016) Current Developments in Biotechnology and Bioengineering. Food and Beverages
Industry [1 ed.] Elsevier

2. Food Biotechnology. S.Bielecki, et al - (Ed) Elsevier Science (2000)

3. Food Biotechnology. Kalidas Shetty et al - CRC Press (2005)

4. Guadalupe Virginia Nevarez-Moorillon (editor), Arely Prado-Barragan (editor), José Luis Martinez-
Hernandez (editor), Cristobal Noé Aguilar (editor) (2016) Food Microbiology and Biotechnology:
Safe and Sustainable Food Production [1 ed.] Apple Academic Press

5. Johnson-Green, Perry (2018) Introduction to Food Biotechnology Ed. 1. CRC Press
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M.Sc. Biotech 3" Sem.

Paper - XllI: Animal Biotechnology
(Course Code: SOLS/MBT/E0002b)

No. of Credits =3
UNIT - |

Animal cell culture: History; Basic requirements; Cell culture media and reagents; 0.5
Animal cell, tissue and organ cultures; Primary culture, secondary culture;

Continuous cell lines; Suspension cultures; Transfection andtransformation of cells;

Stem cells and their application; Induced Pluripotency.

UNIT -1

Animal reproductive biotechnology: structure of sperms and ovum; cryopreservation 0.75
of sperms and ova of livestock; artificial insemination; embryo recovery and in vitro
fertilization; cryopreservation of embryos; embryo transfer technology. Transgenic

Animals: applications of transgenic animal technology; Technigues of gene transfer:
Microinjection, Lipofection, Electroporation, Chemical based transformation, Viral Vectors.

UNIT - 1l

Animal Genomics: Introduction to animal genomics; Different methods for 0.75
for characterization of animal genomes, SNP, STR, RFLP, RAPD, proteomics,

metabolomics; Genetic basis for disease resistance; Gene knock out technology

and animal models for human genetic disorders. Animal cloning - basic concept,

cloning for conservation for conservation endangered species

UNIT - IV

Applications of Animal Cell Cultures: Cell Culture based products, Vaccines, 0.5
Hybridoma technology, Monoclonal antibodies, In vitro testing of drugs;

Production of pharmaceutical proteins;

Stem Cells and their Use, Using Animals Cells for heterologous gene expression.

Introduction to the concept of vaccines,

conventional methods of animal vaccine production.

UNIT -V

Immunological and nucleic acid based methods for identification of animal species; 0.5
DNA Barcoding; Detection of adulteration in meat using DNA based methods;

Detection of food/feed adulteration with animal protein; Identification of wild animal species
using DNA based methods.

Recommended Books: -

1. Poértner, R. (2007). Animal Cell Biotechnology: Methods and Protocols. Totowa, NJ: Humana Press

2. Primrose, S. B., &Twyman, R. M. (2006). Principles of Gene Manipulation and Genomics. Malden,
MA: Blackwell Pub.

3. Gordon, I. (2005). Reproductive Techniques in Farm Animals. Oxford: CAB International.

4. Levine, M. M. (2004). New Generation Vaccines. New York: M. Dekker

5. R.E. Spier and J.B. Griffiths (1985). Animal Cell Biotechnology. Vol | and Il, Academc Press.
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M.Sc. Biotech 3" Sem.

Paper - Xlll: Enzymology & Enzyme Technology
(Course Code: SOLS/MBT/E0002c)

No. of Credits =3
UNIT - |

Properties of enzymes : Catalytic power, specificity, Holoenzymes, Apoenzyme, 0.5
Coenzyme and Cofactor. Nomenclature and classification of enzymes, active site-

Fischer and Koshland models. Collision theory, activation energy and transition state

energy, the law of mass action and order reaction.

UNIT -1l

Enzyme kinetics: Kinetics of single substrate enzyme catalyzed reaction, 0.75
Equilibrium steady state assumption (Michaelis-Menten), transformation of Michaelis

Menten equation, Lineweaver Burk, Eadie-Hofstee, Hanes plots. Determination of

Vmax, Km, Kcat and their significance. Effect of pH, temperature, enzyme and

substrate concentration on enzyme activity. Single displacement and double

displacement reaction.

UNIT - 1l

Enzyme Inhibition: Reversible inhibition- competitive, uncompetitive and non 0.5
competitive inhibition, allosteric and irreversible inhibitions. Assay of enzymes:

Coupled kinetic assay, units of enzyme activity (1U), Turnover number, purification

of enzymes and criteria of purity.

UNIT - IV

Enzyme catalysis: Tapping the enzyme -substrate complex, use of substrate 0.75
analogues, enzyme modifications by chemical procedures affecting aminoacid

chain, treatment with protease, site directed mutagenesis,

Allosteric enzymes with special reference to aspartate transcarbomylase and
phosphofructokinase. Concerted and sequential models. Isozymes- special reference

to lactate dehydrogenase. Ribozymes.

UNIT -V

Mechanism of enzyme action: General mechanistic principle, Factors contributing 0.5
to the catalytic efficiency-proximity and orientation, nucleophilic and covalent covalent
catalysis, acid-base catalysis, metal ion catalysis.

Mechanism of reactions catalyzed by enzymes: Specific examples (Chymotrypsin, Lysozyme,
Ribonuclease and Carboxypeptidase).

Recommended Books: -

Lehninger Principles of Biochemistry, Seventh Ed. 2017, Nelson & Cox, Macmillan Publishers.
Text book of Biochemistry, West, E.S., Todd, Manson & Vanbruggen. Macmillon.

Organic Chemistry Vol 2: Stereochemistry and the Chemistry of Natural Products, 5th, Fifth Edition
Biochemistry, Zubay, G. Fourth Edition, Wm.C. Brown Publishers, 1998.

Enzymology, Devasena T. 2010. Oxford University Press.

agrONE
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M.Sc. Biotech 3" Sem.

Paper - XIV: Research Methodology: Tools & Techniques
(Course Code: SOLS/MBT/SS 003)

No. of Credits = 3
UNIT - |

Importance and need of scientific research. 0.75
Problem identification, objectives, significance, scope and limitations.

Literature survey: Use of books, journals, libraries, online survey.

Importance and designing of the problem to be undertaken.

UNIT - Il

Field survey, site selection, source selection for data acquisition. 0.5
Sampling techniques: Simple and random sampling,

Systematic sampling, Stratified sampling, Multistage sampling,

Cluster sampling, Multiphase sampling, Sample size,

Frequency, Bias, Error.

UNIT - 1l

Methods: Data collection, types of data, qualitative and quantitative data. 0.75
Primary and secondary data, data summarization

Data representation: Tabular and diagrammatic representation of data.

Measures of central tendency: Use of mean, mode, median. Data interpretation.

UNIT - IV

Measures of dispersion: Use of range, variance, standard deviation, standard error. 0.5
correlation, multiple correlations,

regression, multiple regressions, standard error of estimate.

Test of significance: t-test, 95% confidence limit,

Chi square test, F-test, Multivariate test.

UNIT -V

Project Report Preparation: Introduction of the problem, Materials and methods, 0.5
Review of literature, Results, Discussion (interpretation of results),

Referencing technique, Summary of research/Abstract etc.

Publication of scientific data, writing research paper & report.

Recommended Books: -

1. Holmes, Moody, Dine: Research Methods for the Biosciences, 1% Indian ed., Oxford University
Press, 2006.

2. N. Gurumani: Research Methodology for Biological Sciences, 1* ed., MJP Publishers, 2008.

3. Schmauder: Methods in Biotechnology, Taylor & Francis Publishers, 2003
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M.Sc. Biotech 3" Sem.

Paper - XIV: Science Communication & Scientific Writing
(Course Code: SOLS/MBT/SS004)

No. of Credits = 3
UNIT — |

Concept of effective communication- setting clear goals for communication; 0.75
determining outcomes and results; initiating communication; avoiding breakdowns
while communicating; creating value in conversation;

UNIT -1

Barriers to effective communication; power of effective listening; 0.5
Presentation skills - formal presentation skills; preparing and presenting using

over-head projector, PowerPoint; defending interrogation; scientific poster

preparation & presentation; participating in group discussions;

UNIT - 1l

Use of ICT in Biology, Computing skills for scientific research - web browsing for 0.75
information search; search engines and their mechanism of searching; Keywords

and its importance in scientific research; internet as a medium of interaction between
scientists;

effective email strategy for communication with peers and collaborators/scientists.

UNIT - IV

Importance of communicating science, problems during communication 0.5
Technical writing skills - types of reports; layout of a formal report;

Scientific writing skills — types; importance Importance of reading scientific communications
Platforms for scientific reading

UNIT -V

Plagiarism, why there is need to plagiarize, Image and text plagiarism, softwares 0.5
for plagiarism; publishing scientific papers - peer review process and problems,

recent developments such as open access and non-blind review; plagiarism;

characteristics of effective technical communication; scientific presentations;

ethical issues; scientific misconduct.

Recommended Books: -

1. Valiela, I. (2001). Doing Science: Design, Analysis, and Communication of Scientific Research.
Oxford: Oxford University Press.

2. On Being a Scientist: a Guide to Responsible Conduct in Research. (2009). Washington, D.C.:
National Academies Press.

3. Gopen, G. D., & Smith, J. A. The Science of Scientific Writing. American Scientist, 78 (Nov-Dec

1990), 550-558.

Mohan, K., & Singh, N. P. (2010). Speaking English Effectively. Delhi: Macmillan India.

Movie: Naturally Obsessed, The Making of a Scientist

a s
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M.Sc. Biotech 4" Sem.

Paper - XV: Environmental Biotechnoloqy
(Course Code: XIX:SOLS/MBT/C0016)

No. of Credits = 3
UNIT - |

Introduction to environment; pollution types and its control; pollution indicators; 0.5
sources of wastes and pollutants of water and soil, waste management: Domestic,

industrial treatment of liquid waste, aerobic and anaerobic waste water treatment,

Treatment of solid waste, Landfills, hazards of landfill contributions of biotechnology

to waste treatment

UNIT -1l

Bioremediaton: Fundamentals, methods and strategies 0.5
Phytoremediation: Fundamentals and description of major methods and application
Application of bacteria and fungi in bioremediation uses, advantages vs disadvantages.
Bioremediation of metals, radionuclides, organic pollutants (PAHs, PCBs, Pesticides,

TNT, xenobiotic compounds), technological aspects of bioremediation (in situ, ex situ)

UNIT - 1l

Environmental Biotechnology and biofuels: biogas; bioethanol; biodiesel; biohydrogen; 0.5
microorganisms involved and biotechnological interventions for optimization of production;
Microbiologically enhanced oil recovery (MEOR); Bioleaching of metals; Production

of bioplastics; Production of biosurfactants: bioemulsifiers

UNIT - IV

Biofungicides: Description of mode of actions and mechanisms (e.g.Trichoderma, 0.75
Pseudomonas fluorescens); Biofertilizers: Plant growth promoting rhizobacteria

(PGPR) — uses, practical aspects and problems, PGPR and heavy metals, Halotolerant
PGPR and prospects, Phytoremediation: Fundamentals and description of major methods

of application (phytoaccumulation, phytovolatilization, rhizofiltration, phytostabilization),
Biotechnological aspects of phytoremediation, biodegradation of xenobiotic compounds,

UNIT -V

Bioinsecticides and biopesticides: Bacillus thuringiensis, genetic maodifications and 0.75
aspects of safety in their use; Role of GMOs in environment clean-up, Dye removal

using biotechnological interventions, Oil spillage and biotechnological remedies,

Biosensors for environment monitoring and analysis, Nanotechnology and its applications,
metallic nanoparticle uses, Green nanomaterials for environmental cleaning, Algal
biotechnology- concepts, uses and applications, Use of mixed microbial populations

Recommended Books: -

1. Frederick W Pontinus, Water Quality & Treatment. American water works Association, MC Graw Hill

2. Fundamentals of Environmental Science: G. S. Dhaliwal, G. S. Sangha and P. K. Raina, Kalyani
Publication

3. Perry L. McCarty; Bruce E. Rittmann (2020) Environmental biotechnology: principles &
applications 2" Ed Springer

4. Pramod Kumar; Vipin Kumar (2018) Textbook of Environmental Biotechnology. Woodhead
Publishing India

5. Raman Kumar, Anil Kumar Sharma, Sarabjeet Singh Ahluwalia (eds.) (2017) Advances in
Environmental Biotechnology [1 ed.] Springer Singapore
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M.Sc. Biotech 4" Sem.

Paper XVI: Fermentation & Bioprocess Technology
(Course Code: SOLS/MBT/C0017)

No. of Credits =3
UNIT - |

Introduction to fermentation and its types, Isolation, screening, improvement and 0.5
preservation of Industrially important microbes; Microbial growth kinetics in batch,
continuous and fed-batch processes.

UNIT - 1I

Media formulation for industrial fermentation, Requirement of precursors, inducers 0.5
and antifoam agents as media additives; Medium optimization;
Volumetric mass-transfer coefficient and its measurement, Kinetics of sterilization.

UNIT - 1l

Types of bioreactors (CSTR, bubble column, airlift, fluidized bed, packed bed): 0.75
General configuration and applications; Scale up and scale down; Measurement
and control of bioprocess parameters

UNIT - IV

Down Stream Processing: Cell disruption techniques; Separation techniques: 0.5
filtration, centrifugation, sedimentation, flocculation, liquid-liquid extraction,

precipitation, reverse osmosis, ultrafiltration; Drying; Crystallization;

Storage and packaging.

UNIT -V

Industrial production (Microorganisms and raw material/media used, fermentation 0.75
conditions and purification steps) and uses of fermentation products: Ethanol, Butanol,
Antibiotics (Penicillin, Tetracycline), Alcoholic beverages, Enzymes (Glucose isomerase,
Protease), Xanthan gum, Baker’s yeast. Solid state fermentation and its applications

Recommended Books: -

1. Shuler, M. L., &Kargi, F. (2002). Bioprocess Engineering: Basic Concepts.Upper Saddle River, NJ:
Prentice Hall.

2. Stanbury, P. F. & Whitaker, A. (2010). Principles of Fermentation Technology. Oxford: Pergamon
Press.

3. Blanch, H. W., & Clark, D. S. (1997). Biochemical Engineering. New York: M. Dekker.

4. Bailey, J. E., &Ollis, D. F. (1986). Biochemical Engineering Fundamentals. New York: McGraw-Hill.

5. El-Mansi, M., & Bryce, C. F. (2007). Fermentation Microbiology and Biotechnology. Boca Raton:
CRC/Taylor & Francis.

M.Sc. Biotechnology, Course Contents & Syllabus- effective from July 2020 (24)



18" BoS, Biotechnology (Item 18.19) dt. 23.05.2020 '%

M.Sc. Biotech 4" Sem.

Paper - XVIl: Advanced Bioinformatics
(Course Code: SOLS/MBT/E0004a)

No. of Credits =3
UNIT - |

Introduction, definition and history of Bioinformatics. 0.5
Introduction to Internet, bibliographic and non bibliographic search, PubMed

Introduction biological databases (primary, secondary and composite databases).

Biological information system: SRS, ENTREZ (Structure and use on web).

UNIT - Il

Introduction to Data mining: Classification, clustering, data collection, 0.75
data Warehousing, data preprocessing, Applications of data mining and genomes

mining. Databases: Nucelotide sequence information sources: GenBank, EMBL,

EBI, DDBJ, UCSC. Protein sequence information sources: PIR, EXPASy,

UniProt KB, SwissProt, TTEMBL,

Protein structure information sources: PDB, SCOP, CATH, HSSP.

UNIT - 1l

Biocomputing : Introduction to String matching algorithms, 0.75
Database search techniques, sequence comparison and alignment techniques,

Use of Biochemical scoring matrices, Introduction to Graph Matching Algorithms,

Automated genome comparison and its implication, Automatedgene prediction,

Gene arrays, Analysis of gene arrays. Introduction to signaling pathways and

pathway regulation (KEGG), Systems biology-an introduction

UNIT - IV

Genoinformatics, Genome Annotation: Introduction, ORF'’s. 0.5
Gene mapping and applications: Genetic and physical mapping,

Transcriptome and Proteome- General account. Sequence Alignment: Pairwise and
multipule alignment, Dynamic programming. Softwares (SSearch, BLAST, FASTA,
CLUSTAL W), Phylogenetic analysis: Phenatic and Cladistic approach.

Phylogenetic tree construction (rooted and unrooted method),

Completed Genomes: Bacterium, nematode, plant and human

UNIT -V

Production of protein structure & modeling. Protein primary & secondary structure, 0.5
prediction Methods — Introduction to various methods. Tertiary structure prediction

(Homology & Threading Methods) Profiles, Motifs — Regular expressions. Repeat finding

and pattern recognition. Molecular modeling, Docking and rational Drug design.

Recommended Books: -

Moorhouse & Barry: Bioinformatics, Biocomputing and Perl (Wiley-liss publications).
Jones & Prvzner: Introduction to Bioinformatics Algorithm, Anne Press.

Pevsner: Bioinformatics & Functional Genomics, Wiley-publication.

Bourne &Weissig: Structural Bioinformatics, Wiley-Liss Publication.

Gustafson, Shoemaker, Snape: Genome Data Mining Exploitation: the Genome.
Richard S Larson: Bioinformatics and drug discovery,humana press.

Sharma, Munjal& Shankar: A Text Book of Bioinformatics, Rastogi Publication

Nogkrwdbr
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M.Sc. Biotech 4" Sem.

Paper - XVII: Herbal Biotechnology
(Course Code: SOLS/MBT/E0004b)

No. of Credits = 3
UNIT - |

Herbal medicines: history and scope. Local health traditions, ethnomedicines 0.5
Important Medicinal and aromatic plants (MAPs) of Garhwal Himalayas- their diversity,
distribution, traditional knowledge,

UNIT -1

Phytochemistry - active principles of herbal drugs-Biological testing, phytochemical 0.75
screening for secondary metabolites (alkaloids, flavonoids, steroids, triterpenoids,

phenolic compounds, fatty acids, tannins, glycosides and volatile oils etc.)

Knowledge of few important MAPSs, their uses etc. Aconitum, Andrographis,

Nardostachys jatamansi, Picrorhiza, Coleus, Rhododendron, Acorus calamus,

Swertia chirata, Tinospora cordifolia, Berberis etc.

UNIT - 1l

Phytometabolites of medicinal importance, Important genes and proteins related to 0.5
metabolites, Signaling pathways, Transgenic plants- Overexpression and

downregulation approach to manipulate the metabolite levels in few medicinal plants

like Andrographis paniculata etc.

UNIT - IV

Diseases associated with raw/processed medicinal plants, and diagnostics related 0.75
Few initiatives for cultivation and conservation of medicinal plants,

Plant Tissue culture as an alternative for conservation of MAPs- prospects and

challenges, Demand and supply, Herbal Industries at national and state levels.

Ministry of AYUSH, National/ State Medicinal plant board- Organization, aims,

objectives and mandate Ayurveda Biology, Role of herbal drugs at International levels

UNIT -V

Economic importance, biotechnological applications and challenges of 0.5
herbal biotechnology. Green synthesis of nanoparticles using medicinal plants
Phytopharmaceuticals: examples and applications

Neutraceuticals: examples and applications

Recommended Books: -

1. B.D. Singh A textbook of biotechnology.

2. G. Patrick, Medicinal Chemistry. (2002)

3. Shah and Seth, Text book of Pharmacognosy and phytochemistry (2010) Elsevier publications
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M.Sc. Biotech 4" Sem.

Paper - XVIl: Genomics & Proteomics
(Course Code: SOLS/MBT/E0004c)

No. of Credits = 3
UNIT - |

Basics of genomics and proteomics, Brief overview of prokaryotic and 0.5
eukaryotic genome organization; Chromatin organization;
Extra-chromosomalDNA: bacterial plasmids, mitochondria and chloroplast.

UNIT - 1I

Genome mapping, Genetic and physical maps; methods and techniques 0.5
used for gene mapping, physical mapping, linkage analysis, cytogenetic techniques,
FISH technigue in gene mapping, comparative gene mapping

UNIT - 1l

Genome sequencing projects; Human Genome Project, genome sequencing 0.75
projects for microbes, plants and animals, accessing and retrieving genome project
information from the web.

Comparative genomics; Identification and classification of organisms

using molecular markers- 16S rRNA typing/sequencing, SNPs.

UNIT - IV

Proteomics; Aims, strategies and challenges in proteomics; proteomics technologies: 0.5
MALDI-TOF, yeast 2-hybrid system, Surface Plasmon Resonance (SPR),
proteomicsdatabases.

UNIT -V

Functional genomics and proteomics; Transcriptome analysis, functional 0.75
annotation of gene, Contig assembly, mining functional genes in genome,

gene function- forward and reverse genetics, protein-protein and protein-DNA

interactions; protein chips and functional proteomics; clinical and biomedical

applications of proteomics.

Recommended Books: -

1. Primrose, S. B., Twyman, R. M., Primrose, S. B., & Primrose, S. B. (2006). Principles of Gene
Manipulation and Genomics. Malden, MA: Blackwell Pub.

2. Liebler, D. C. (2002). Introduction to Proteomics: Tools for the New Biology.Totowa, NJ: Humana
Press.

3. Campbell, A. M., &Heyer, L. J. (2003). Discovering Genomics, Proteomics, and Bioinformatics. San
Francisco: Benjamin Cummings
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M.Sc. Biotech 4" Sem.

Paper - XVIll: Vaccines & Drug Development
(Course Code: SOLS/MBT/ SS005)

No. of Credits = 3
UNIT - |

Molecular Basis of Disease: Bacterial, Overview of Pathogenesis, diagnosis 0.5
and treatment; Viral Overview of Pathogenesis, diagnosis and treatment,
Host-virus Interaction, Progression of viral disease in host, Challenges in treatment.

UNIT -1

Biology of Parasites: Malaria, Dengue, Filariasis, Amebiasis. Parasite life cycle, 0.5
Parasite-vector interactions, Parasite-Host Interactions, Pathogenesis, Diagnosis,
Treatment and drug resistance.

UNIT - 1l

Drug Designing, Molecular Modeling, Molecular docking, Structure based 0.5
Drug Designing, rational drug design, Lead Molecule Identification and optimization,
validation. Drug Target Discovery, in silico drug discovery,

Mechanism of action. Challenges

UNIT - IV

History of vaccines, Conventional vaccines; Bacterial vaccines; Viral Vaccines; 0.75
Live attenuated and inactivated vaccine; Subunit Vaccines and Toxoids;

Peptide Vaccine, vector vaccines, anti-idiotype vaccines;

Multivalent subunit vaccines; immune stimulants.

UNIT -V

Vaccine delivery systems (liposome, microsphere and nanoparticle mediated) 0.75
and immunostimulatory adjuvants, Edible vaccines.

General account of the different stages in development of new vaccines and

clinical trials, Overview of the different steps in vaccine manufacture.

Recommended Books: -

1. Janeway, C. A,, Travers, P., Walport, M., & Shlomchik, M. J. (2005). Immuno Biology: the Immune
System in Health and Disease. USA: Garland Science Pub.

2. Kindt, T. J., Osborne, B. A., Goldshy, R. A., &Kuby, J. (2013). Kuby Immunology. W.H. Freeman.

3. Kaufmann, S. H. (2004). Novel Vaccination Strategies. Weinheim: Wiley-VCH.

4. Journal Articles (relevant issues) from: Annual Review of Immunology, Annual Review of
Microbiology, Current Opinion in Immunology, Nature Immunology, Expert review of vaccines

5. https://www.nature.com/subjects/structure-based-drug-design

6. D.J. Abraham, Structure-Based Drug Design — A Historical Perspective & the Future, Ed(s): John B.
Taylor, David J. Triggle, Comprehensive Medicinal Chemistry Il, Elsevier, 2007, Page 65-86.

7. J.S. Mason, Introduction to the Volume and Overview of Computer-Assisted Drug Design in the
Drug Discovery Process, Editor(s): John B. Taylor, David J. Triggle, Comprehensive Medicinal
Chemistry I, Elsevier, 2007, Pages 1-11,
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M.Sc. Biotech 4" Sem.

Paper - XVIIl: Molecular Virology
(Course Code: SOLS/MBT/SS006)

No. of Credits = 3
UNIT - |

History of Virology and Biosafety: History and principles of virology, Virus taxonomy. 0.75
Structures of animal and plant viruses and their morphology.

Principles of biosafety, containment facilities, maintenance and handling of laboratory
animals, and requirements of virology laboratory.

UNIT - Il

Virus Replication: Structure and replication strategies of bacteriophages - T7, A, ®X174, 0.5
and plant viruses - ss RNA virus (TMV) and ds DNA virus (CaMV). Structure and
replication strategies of animal viruses - Influenza virus, Adeno virus and Retro virus.

UNIT - 1l

Interferon and Antiviral Agents: Viral Interference and interferons. Nature and source of 0.5
interferons, Classification of interferons. Induction of interferon.
Antiviral agents (chemical and biological) and their mode of actions.

UNIT - IV

Cultivation of Viruses and Viral Vaccines: Cultivation of viruses in embryonated egg, 0.5
Tissue culture and Laboratory animals. Conventional vaccines - Killed and attenuated.
Modern vaccines - Recombinant proteins, subunits, DNA vaccines, peptides,
Immunomodulators (cytokines). Vaccine delivery and adjuvants, Large-scale manufacturing.

UNIT -V

Virological Methods: Methods for purification of viruses with special emphasis on 0.75
ultracentrifugation methods. Quantitative diagnostic methods - Haemagglutination,
Complement fixation, neutralization,

Nucleic acid based diagnosis - PCR, microarray and nucleotide sequencing.

Recommended Books: -

General Virology - Luria and Darnel Virology and Immunology - Jokli

Text book of Virology - Rhodes and Van Royen

Genetics of bacteria and their viruses - W. Hayes

Molecular Biology of the gene - Watson, Roberts, Staitz and Weiner

Virological Procedures - MitchalHaskingVirologoy - Wilson and Topley

Infection and Immunity DH Davies, MA Halablab,, et al (1998) Taylor & Francis Ltd, 1, London

ouhrwNE

M.Sc. Biotechnology, Course Contents & Syllabus- effective from July 2020 (29)



SYLLABUS FOR PH.D. ENTRANCE
EXAMINATION

SESSION 2024-25

SUBJECT - BOTANY

HEMVATI NANDAN BAHUGUNA GARHWAL UNIVERSITY
(& CENTRAL UNIVERSITY)
SRINAGAR (GARHWAL)
UTTARAKHAND




DEPARTMENT OF BOTANY AND MICROBIOLOGY

SYLLABUS

M.Sc. (BOTANY)




HNB GARHWAL UNIVERSITY, SRINAGAR-GARHWAL
SYLLABUS
SCHOOL OF LIFE SCIENCES
PROGRAMME- M.Sc. BOTANY
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(Two Year Course- Semester System)

Admission of the Master’s Program in Botany shuwlthrough entrance examination conducted by
the University and the program shall be based uitcsystem in which credit defines the quantum of
content/ syllabus prescribed for a course systadatermines the number of hours of instruction per
week.

The student shall be eligible for admission to astdds Degree Program in Botany after he/she has
successfully completed a three year undergraduegeed or earned prescribed number of credits
(under CBCS) through the examinations conducted)ibiyersity as equivalent to an undergraduate
degree.

Core courses prescribed for every Semester shathdredatory for all students registered for the
Master’'s Program in Botany and shall carry minimb4incredits. Besides this there shall be Elective
courses offered in semester Il and IV and shaityca minimum of 18 credits. A self study course

would comprise of maximum 09 credits of which on@imum 03 credits shall be mandatory which

shall not be included while calculating grades.

Each candidate is expected to participate in tledd fsurveys and excursions required for the
Laboratory Courses as and when organized by tharmepnt. Subsequent to that the student would
have to present a detailed report of such visiteatime of Semester Practical examination.

In order to qualify for a two year master's degraestudent must acquire a minimum of 72 credits
including a minimum of 18 credits in electives ching at least two elective (leading to a minimum
06 credits) offered by other departments andquadifying self study course of minimum 03 credits

Dissertation is an elective one. The dissertation is to be allotted in the beginning of 111
Semester and would be submitted during the examination of the IV Semester. In lieu of
dissertation any two of the given elective papers of 03 credits each and one lab course (of
both elective papers) of 03 credits (total 09 credits) may be chosen by those students who



securelessthan 75% up to I1nd semester level. The Dissertation may be allotted at the start
of I11rd semester to those students who secure 75% or more up to IInd semester level and
the Dissertation would be submitted at thetime of IV Semester practical examination.

M.Sc. | Semester (July - November)

Code Paper Credits | MM
LT |P|C
SLS/BOT/CO0O0. Mycology and Microbiology 3|0 |0|3]10C
SLS/BOT/COO: Phycology and Bryology 3|0 |0|3]10C
SLS/BOT/COO0: Pteridology, Gymnosperm and Palaeobao 3/0 |0 |3]10C
SLS/BOT/COO- Taxonomy and Diversity of Flowering Plants 3|0 |0 |3]10C
SLS/BOT/COO! LaboratoryCourse 0|0 |3|3]10C
SLS/BOT/COO! Laboratory Course 0|0 |3|3]10C
Total 600
CoreCredits=18
M.Sc. || Semester (December - April)
Code Paper Credits | MM
LT |P|C
SLS/BOT/CO0O Plant Development and Reproductive Biology 3|0 |0 |3]10C
SLS/BOT/COO0: Resource Utilization, IPR and Ethnobot 3]0 |0 |3]|10C
SLS/BOT/COO0! Cytogenetics and Molecular Biology 3|0 |0 |3]10C
SLS/BOT/CO1! Plant Breeding and Biostatistics 3|0 |0 |3]10C
SLS/BOT/CO01. Laboratory Cours— | 0|0 |3|3]10C
SLS/BOT/CO1. Laboratory Cours— I 0|0 |3 |3]10C
Total 600

Core Credits = 18 with additional 03 Credits of Self Study*




M.Sc. I11 Semester (July - Novemnber)

Code Paper Credits | MM
T |P|C

SLS/BOT/CO1. Plant Physiology and Biochemistry 0 |0]3]10C
SLS/BOT/CO1. Ecology and Remote Sensing 0 |0]3]10C
SLS/BOT/CO1! Laboratory Cours— | 0 |3]3]10C
SLS/BOT/E(1A Recombinant DNA Technolo 0 |0]3)10C
SLS/BOT/E001B Forest Ecology 0 |0]3|100
SLS/BOT/E001C Natural Resource Management in Himalaya 0 |0]3|100
SLS/BOT/E001D Palynology and Pollination Biology 0 |0]3|100
SLS/BOT/EOO01E Any other elective course offered by other departm 0 |0]3|100
SLS/BOT/E(2A Plant Health Manageme 0 |0]3]10C
SLS/BOT/E002B Diversity and Cultivation of Mushrooms 0 |0]3|100
SLS/BOT/E002C Applied Plant Anatomy 0 |0]3|100
SLS/BOT/E002D Ecosystem Analysis, GIS and Remote Sensing 0 |0]3|100
SLS/BOT/EO02E Any other elective course offered by other depantme 0 |0]3|100
SLS/BOT/EQQ: Laboratory Cours— I 0 |3]3]10C
Total 600

Total Credits= 18 (Core Credits 09+ Elective Credits 09) with additional 03 Credits of Self Study*




M.Sc. IV Semester (December - April)

Code Paper Credits MM
TP

SLS/BOT/CO1! Conservation Biology 0|0 10C

SLS/BOT/CO1 Biotechnology and Getic Engineering of Plants and Microl 0|0 10C

SLS/BOT/COL Laboratory Cours- | 013 10C

SLS/BOT/EOO. Dissertatiol 019 300

Total 600

Dissertation/ Project Work

Anatomy of Himalayan woods

Chromosome Analysis and Indexing of Himalayan Flora

Conservation of endangered species

Environment Impact Assessment

High altitude Ecology and Climate Change

Invasion Ecology

Inventorization of unexplored Areas and Hotspots

Limnology

Plant Biodiversity Assessment

Pollution Monitoring

Population/weed/ Reproductive Biology

Survey of Less known Economic Plants

Any other current trends / topics suggested byDieartmental committee




The distribution of marks for the Dissertation viié as below:

Periodical Presentation : 60 Marks
Dissertation : 180 Marks
VivaVoce : 60 Marks
Total : 300 Marks

The dissertation/ project report shall be evaluggedly by the supervisor and one external examine

In lieu of dissertation any two of the following paperswith their practical (03 credit each) can

be opted .

Code Paper Credits MM
L|T|P|C
SLS/BOT/EOQ05A XXIlIb. Propagation Techniques 3 ]/0|0 |3 |10C
SLS/BOT/E005B| XXllc. Environment Management with Reference to|3 |0 |0 |3 | 10C
Himalaya.

SLS/BOT/E005C XXIId. Bioinformatics and Biological Database 3 10|10 |3 |10C
SLS/BOT/E005D XXlle. Seed Pathology 3 (0|0 |3 |10cC
SLS/BOT/EQ06 | Laboratory Cours—II 0 |03 |3 |10C
(Any two papersand their Lab. Course) Total 300

Total Credits= 18 (Core Credits 09+ Elective Credits 09) with additional 03 Credits of Self Study*
Grand Total: Core Credits 54+ Elective Credits 18= 72

With a total of 09 Credits (3+3+3 Credits in Il] #nd IV semester) of Self Study (2 Seminars edeitato 2
sessionals plus one end term written examination).

Maximum Marks for each paper is 100 (SessionalsFesl + End Term Test- 60).

01 Credit= 01 hour of lecture/instructions per wegk Credit course= 15 hours of lectures per semest




03 hours of laboratory course shall be considerpdvalent to 01 hour of lecture.

The 2- Year Masters Programme will have the following components:

1. Corecourse Minimum 54 credits.

2. Elective cour se: Minimum 18 credits choosing at least two Electifleading to a minimum 06 credits)
in Semester Il offered either by the parent depart or other departments and one
Elective course as Dissertation (09 credits) irBBfmester.

3. Sdf study course: Maximum 09 credits (one minimum 03 credits shallnsandatory but not to be included
while calculating grades).



SLSYBOT/CO001. Paper I: MYCOLOGY AND MICROBIOLOGY

MYCOLOGY
1. History of Mycology; India and abroad.
2. General characters of Fungi: Substrate relationshifoingi; Cell ultra structure; unicellular and

multicellular organization, nutrition (saprobigiotrophic, symbiotic); reproduction (vegetative,
asexual, sexual); Recent trends in the clastiica

3. Phylogeny of Fungi; General account ®&fastigomycotina,Zygomycotina, Ascomycotina,
Basidiomycotina, Deuteromycotina; Fungi in industnedicine and as food. Mycorrhizae; Fungi
as biocontrol agents.

4. Symptoms, causal organisms of plant phogefsnging to various fungal classes i.e.

Mastigomycotin&ygomycotina, acomycotina, basidiomycotina and eleurhycotina.
MICROBIOLOGY

5. A brief history of Microbiology, the divetgiof micro-organisms, microbial growth.

6. Archaebacteria and Eubacteria: Generabuad¢ ultrastructure, nutrition and reproduction;
biology and economic importance; cyanobacteriassification, salient features and economic
importance.

7. Viruses: Characteristics; isolation andiffpation of viruses; chemical nature, replication,
Transmission of viruses; economic importance.

8. Phytoplasma: General characteristics and romusing plant diseases. (e.g. sandal spike déiseas
sesamum phyllody, little leaf of brinjal)

9. Immunology: Structure of antigens and antiesdantigen- antibody reaction, , Mechanism of
antigen-antibody reactions. Vaccines and toxoiggétsensitivity

SUGGESTED READINGS:
1. Ainsworth, G.C. 1971. Ainsworth and Bisby’s Dictamy of Genera of Fungi. Central Myco.
Inst. Kew, Surrey.UK.

2. Alexopoulus, C.J., Mims, C.W. and Blackwell, M. 899ntroductory Mycology. John Willey
& Sons Inc.

3. Bilgrami, K.S. 1982. Physiology of Fungi. Bishem@h Mahendrapal Singh, Dehradun.

4. Clifton, A. 1958. Introduction to the Bacteria. M@&®v-Hill book Co., New York.

5. Mandahar, C.L. 1978. Introduction to Plant Viruséeand & Co. Ltd., Delhi.

6. Mehrotra, R.S. and Aneja, R.S. 1998. An Introduttio Mycology. New Age Intermediate
Press.

7. Webster, J. 1985. Introduction to Fungi. Cambridgeéversity Press.

8. Doelle, H.W. and C.G, Heden 1986. Applied Microbmy, Kluwer Academic Press, London.

9. Pelczar, M.J., Chan, ECS and Kreig, N.R. 1993. dbhmlogy, Concept and Applications. Mc

Graw Hill, New York.
10.Ross, F.C. 1983. Introductory Microbiology. ChatesMerril. Publ. Co. Columbus, Ohio.
11. Alexander, M. 1991. Microbial Ecology. John WileydaSons. New York.



12. APHA. 1971. Standard Methods for the Examinatiowater and Waste Water. Washington
DC

13. Atlas. R. M. Principle of Microbiology.

14.Board, R.G. and D.W., Lovelock 1975. Some Method Nticrobiological Assay. Acadmic
Press. New York

15.Casida, L.E. 1968. Industrial Microbiology. Johnl&yiand Sons, New York.

16.Clifford, H.T. and W. Stephenson 1975. An Introdoct to Numerical Classification,
Academic press, New York.

17.Doelle, H.W. and C.G., Heden 1986. Applied Micrdbgy. Kluwer Acad. Press, London.

18.Kaushik, P. 1996. Introductory Microbiology. EmkRybl, Delhi.

19. Miller, B.M. and W. Litsky 1976. Industrial Microbiogy. Mc Graw Hill New York.

20.Mukherjee, K.G. and Ved Pal Singh, 1997. Frontierépplied Microbiology. Rastogi Publ.
Meerut.

21.Norris, J.R. and D.W. Ribbons 1970. Methods in Mlgology. Academic Press, London.

22.Power, C.B. and H.F. Daginawala 1996. General Nhicdlogy 2 Vols. Himalaya Pub. House,
New Delhi.

23.Ross, F.C. 1983. Introductory Microbiology. ChaftedMerril Publ. Co. Columbus. Ohio.

SLSYBOT/C002. Paper 11: PHYCOLOGY AND BRYOLOGY

PHYCOLOGY

1. Algal habitats .

2. Thallus organization, cell structure and reproduc{vegetative, asexual and sexual).

3. Algal Classification, Criteria for classificatiori algae: pigments, reserve food and flagella.

4. Phylogeny and interrelationships of algae.

5. Classification and salient features of Chlorophy@arophyta, Xanthophyta, Bacillariophyta,

Phaeophyta, Rhodophyta and Cyanophyta.
A knowledge of algal life cycles; alternation ofngeation in algae; cytology and sexuality;
physiology and biochemistry of algae; nitrogen fiixa; parasitic algae.
7. Economic importance of Algae, Algal blooms, algalfértilizers, algae as food,
feed and uses in industry.

o

BRYOLOGY

8. Morphology, structure reproduction and life history

9. Classification and Phylogeny of various groups.

10.General account of Marchantiales, Jungermannial€sjobryales, Sphaerocarpales, and
Anthocerotales.

11. Sphagnales, Andreales, Funariales, and Polytesha



12.Knowledge of the distribution of bryophytes in th#malaya. Ecology of bryophytes, their

association with other organisms.

13. Fossil bryophytes , general account.

SUGGESTED READINGS:

1. Cavers, F. 1979. The Interrelationships of the Bhydes ReprintBishen Singh Mahendrapal Singh,
Dehradun.

2. Fritsch, F.E. 1979. The Structure and ReproductidnAlgae. Reprint. Bishen Singh
Mahendrapal Singh, Dehradun.

3. Kashyap, S.R. 1968. Liverworts of the Western Hayat and Punjab Plains. The Chronica
Botanic Co. Delhi.

4. Kumar, H.D. 1988. Introductory Phycology. Affiliatd=ast-West Press Ltd., New Delhl.

5. Morris, I. 1986. An Introduction to the Algae. Camalge University Press, U.K.

6. Parihar, N.S.1991. Bryophyta. Central Book Depdiaifabad.

7. Presscott, G.W. Algae: A Review. Bishen Singh Malapal Singh.

8. Puri, P. 1980. Bryophytes. Atma Ram & Sons, Delhi.

9. Ram Udar. Fifty years of Bryology in India. Goldéubilee Series. IBS, New Delhi

10.Round, F.E. 1986.The Biology of Algae. Cambridgevérsity Press, Cambridge.

11.Smith, G.M. 1955. Cryptogamic Botany. Vol. | andThta Mc Graw Hill, New Delhi.

12. Stewart, W.N. and Rathwell, G.W. 1993. Paleobotamy the Evolution of Plants. Cambridge
University Press.

SLSYBOT/CO003. Paper 111: PTERIDOLOGY, GYMNOSPERMSAND PALAEOBOTANY

PTERIDOPHYTA

1. History, origin, classification, present and pastrébution, morphology and life history of the
following types.
a. Psilophyta: PsilophytalesP§ilophyton and PsilotalesRsilotun).
b. Lycophyta: Lepidodendrales Lépidodendroh Lycopodiales Rhylloglossu
Lepidospermaled_gpidocarpon and Isoetaledgoetes).
c. Sphenophyta :Salient features of order HyenialpeeBophyllales and Calamitales
d. Pterophyta: A general account of Ophioglossalemuslales Filicales,and Salviniales .
GYMNOSPERMS

1.Classification and distribution of Gymnospermsimdia with special reference to Himalaya.
Study of their morphology, structure and life-histas illustrated by the following and indicated
in the practical work.

e. Pteridospermales: Palaeozoic and Mesozoic groupls weiferences to Lyginopteridaceae
(Lyginopterig and Medullosaceadigonocarpu$, A general account of Glossopteridaceae.

f. Bennettitales: A general account of Cycadeoidagcééitamsoniaceae and Wielandiellaceae.
Cycadales: A detailed account including distribntof living Cycads.

A general account of Pentoxylales and Cordaitales.

Ginkgoales:Ginkgo.

A general account of fossil and living Coniferatesl Taxales.

Ephedrales, Welwitschiales and Gnetales: A germ&@iunt.

~T oo



2.

Economic importance of Gymnosperms.

PALAEOBOTANY

3.

4,
5.

Definition of fossil, different types of plant fdkss per their mode of preservation, concept of
form genus.

Indian Gondwana Sequence, a general account.

Introductory idea of Continental Drift Hypothesis.

SUGGESTED READINGS:

1. Andrews, HN. 1961. Studies in Palaeobotany. NewkYo

2. Baker, J.G. 1995. Handbook of the Fern Allies. Re#pBishen Singh Mahendra Pal Singh,
Dehradun.

Bhatnagar, S.P. and Mitra, A. 1996. Gymnospermav Rge International Pvt. Ltd., New
Delhi.

Beddome, R.H. 1966. The Ferns of British Indiavdks. Oxford and IBH, New Delhi.
Chamberlain, C.J. 1955. Gymnosperms: StructureEatution. Chicago.

Eams, A.J. 1969. Morphology of Lower Vascular Pdant

Parihar, N.S. 1996. Biology & Morphology of Ptenphytes. Central Book Depot Allahabad.
Raizada, M.B and Sahni, K.C. 1958. Living Indianmn@ywsperms.

Sahni, K.C. 1996. Gymnosperms of India and Adjacamintries. Bishen Singh Mahendrapal
Singh, Dehradun.

10.Seward, A.C. 1919. Fossil Plants for Students daBpand Geology. 4 Vols. Cambridge.
11.Sporne, K.R. 1991. The Morphology of Pteridophytéstchinson Library Series London.
12.Sporne, K.R. 1991. The Morphology of GymnospermscHinson Library Series London.
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SLS/BOT/CO04. Paper 1V: TAXONOMY AND DIVERSITY OF FLOWERING PLANTS

~N o

Origin of intra- population variation: Populatiomda the environment; ecads and ecotypes;
evolution and differentiation of species- variougdals.

The species concepts; taxonomic hierarchy, spegésjs, family and other categories; principles
used in assessing relationship, delimitation chtamd attribution of rank.

Salient features of the International Code of Bm@iiNomenclature.

Taxonomic evidences and Taxonomic tools: anajorpylynology, embryology,
phytochemistry, histological, cytological, phytochemical, serolaic biochemical and molecular
techniques.

Systems of angiosperm classification: Phenetic ugerphylogenetic systems; cladistics in
taxonomy; major systems of classification (Benthamad Hooker, Hutchinson, Cronquist ) and
their relative merits and demerits.

Herbarium and Botanical gardens: Generalwatco

Plant exploration in India with reference torthovest and Uttarakhand Himalaya

Status of flowering plant diversity in Gariwhmalaya.



9. A study of the following families and their relatiships:

a. Dicotyledons:, Magnoliaceae, Berberidaceae, Faweae, Violaceae, Meliaceae, Apiaceae,
Sterculiaceae, Tiliaceae, Geraniaceae, Combretacksieraceae, Campanulaceae, Ericaceae,
Primulaceae, , Asclepiadaceae, Convolvulaceadeéviaceae, Scrophulariaceae, Oleaceae,
Amaranthaceae, Chenopodiaceae, Loranthaceae, catf#éie, Juglandaceae, Fagaceae and
Salicaceae.

b. Monocotyledons: Hydrocharitaceae, Orchidaceéemaryllidaceae, Arecaceae, Araceae,

Lemnaceae, Poaceae and Cyperaceae .

Besides these families, the students are also teg&x have a complete knowledge of families which
they have studied at under graduate syllabus sfidhiversity.

SUGGESTED READINGS
1. Babu, C.R. 1976. Herbaceous Flora of Dehradun. CiSé& Delhi.
2. Cole, A.J. 1969. Numerical Taxonomy, Academic Presesadon.
3. Cronquist, A. 1981. An Integrated System of Clasatfon of Flowering Plants. Columbia

University Press, New york.

Davis, P.H. and Heyhood, V.H. 1973. Principles mjiasperms Taxonomy. Robert E. Kreiger

Pub. Co., New York.

Gaur, R.D. 1999. Flora of District Garhwal: NW Hilaga. Transmedia, Srinagar, Garhwal.

Grant, V. 1971. Plant Speciation. Columbia UnivgrBiress, New York.

Grant, W.F. 1984. Plant Biosystematics. Academes®rLondon.

Harrison, H.J. 1971. New Concepts in Flowering Pl&axonomy. Hieman Educationnal

Books Ltd., London.

9. Heywood, V.H. and Moore, D.M. 1984. Current Consept Plant Taxonomy. Academic
Press, London

10.Hutchinson, J. 1973. The Families of Flowering Bar2 Vols. Oxford University Press,
Oxford.

11.Jain, S.K. and Rao, R.R. 1977. A handbook of Festd Herbarium methods. Today and
Tomorrow, New Delhi.

12.Jones, A.D. and Wilbins, A.D. 1971. Variations akdhptations in Plant Species. Hieman &
Co. Educational Books Ltd., London.

13.Jones, S.B., Jr. and Luchsinger, A.E. 1986. Plgstegnatic (2 edition). McGraw- Hill Book
Co., New York.

14.Lawrence, H.W. 1951. Taxonomy of Vascular Planepritit Oxford and IBH, New Delhi.

15. Naithani, B.D. 1985. Flora of Chamoli. 2 Vols, B8lalcutta.Nordenstam, B., El Gazaly, G.
and Kassas, M. 2000. Plant Systematic f6t @&ntury. Portlant Press Ltd., London.

16.Radford, A.E. 1986. Fundamentals of Plant Systermatiarper & Row Publications, USA.

17.Singh, H. 1978. Embryology of Gymnosperms. Encyatmpa of Plant Anatomy X. Gebruder
Bortraeger, Berlin.

»
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18.Solbrig, O.T. 1970. Principles and Methods of Plaidsystematics. The MacMillan Co. -
Collier- MacMillan Ltd., London.

19.Solbrig, O.T. and Solbrig, D.J. 1979. PopulatiorolBgy and Evolution. Addison- Wesley
Publication Co. Inc., USA.

20. Stace, C.A. 1989. Plant Taxonomy and Biosystemdfida/ard Arnold, London.

21.Stebbins, G.L. 1974. Flowering Plant- Evolution @b ®Gpecies Level. Edward Arnold Ltd.,
London.

22.Stace, C.A. 1989. Plant Taxonomy and Biosystemg@t$ edition). Edward Arnold Ltd.,
London.

23.Takhtajan, A.L. 1997. Diversity and ClassificatiohFlowering Plants. Columbia University
Press, New York.

24.Woodland, D.W. 1991. Contemporary Plant Systemaflosntice Hall, New Jersey.

SLS/BOT/CO005 PaperV LABORATORY COURSE |

. Study of representative genera of Zygomycotina, oAsaeotina, Basidiomycotina and
Deuteromycotina.

. Symptomatology of at least one diseased specimgaat phogens belonging to various fungal
classes i.eMastigomycotin&ygomycotina, acomycotina, basidiomycotina and eeuhycotina,
bacteria and viruses.

Aseptic methods and demonstration of instrumeizts autoclave, hot air oven, incubator, laminar
air flow.

. Direct examination of root nodule bacteria undecrogcope and isolation &hizobiumin root
nodules.

. Isolation and enumeration of microbes from natwamples (soil and water) by agar plate
technique.

. Morphological study of representative members ofgaal Microcystis, Lyngbya,
Cylindrospermum, Gloeotrichia, Scytonema, Pandqriadorina, Scendesmus, Pediastrum,
Hydrodictyon, UlvaEnteromorpha, Drapernaldiopsis, Stigeoclonium, $eitiella, Coleochaete,
Bulbochaete, Cosmarium, Caulerpa, Nitella, Dic&ydbelidium, Gracillaria, Batrachospermum
andPolysiphonia.

. Study and identification with suitable preparatioof Ricciocarpus, Targionia, Cyathodium,
Plagiochasma, Asterella (Fimbriaria), Dumortier&ewardiella, Pellia, Fossombronia, Porella,
Calobryum, Notothylas, Sphagnun®olytrichumandFunaria,



SLS/BOT/CO006 Paper VI LABORATORY COURSE I

Study and identification with suitable preparatiofshe following:

A.PTERIDOPHYTES
Psilotum, Isoetes, Ophioglossum, , Osmunda,, Pdlypg Azolla, Salviniaand important fossil

types.

B. GYMNOSPERMS
Cycas, Ginkgo, Abies,Cedrus, Cryptomeria, Cupressus, Podocarpus, Cepdoals, Araucaria,
Taxus,andGnetum.

C. PALAEOBOTANY
1. Study of available fossil flora through speems and slides, etc.

D. TAXONOMY

1. Identification and description of locally avdila plants belonging to families included in
the syllabus from fresh specimens, herbariupreserved materials. After identification

up to family level any suitable regional Flomsay be provided for generic identification if
required.

2. Description of a species based on various spesito study intra specific variation.
3. Studies to find out the location of key charestnd preparation of keys at generic level.
4. Field trips, compilation of field notes, the pregi@on of herbarium sheets and submission of

herbarium and museum specimens and/or live popedimens of taxonomic interest and
submission of the excursion report.



SEMESTER I

SLSBOT/CO007. Paper VII: PLANT DEVELOPMENT AND REPRODUCTIVE BIOLOGY

Seed germination and seedling growth: Mobilizaté food reserves; tropisms; hormonal control
of seedling growth.

Shoot development: Organization of the shoot apigalistem (SAM); cytological and molecular
analysis of SAM; control of cell division and c#dl cell communication.

Cambium and its functions: formation of secondaylem; general account of wood structure in
relation to conduction of water and minerals.

Leaf growth and differentiation: Origin, developmand phyllotaxy.

Root development: Organization of root apical nternis (RAM); cell fates and lineages; vascular
tissue differentiation; lateral roots; root hansot-microbe interactions.

Reproduction: Vegetative options and sexual reprtido; flower- a modified shoot, structure,
functions; structure of anther and pistil; Genetitfioral organ differentiation.

Male gametophyte: Structure of anthers; microspemegis, role of tapetum; pollen development
and gene expression.

Female gametophyte: Ovule development; megaspoesgerorganization of the embryo sac .
Pollination, pollen-pistil interaction and fertiéiion: Pollen-stigma interactions, sporophytic and
gametophytes self-incompatibility (cytological, biemical and molecular aspects); double
fertilization; in vitro fertilization.

10.Seed development and Fruit growth: Endosperm dpuedot ; embryogenesis, polyembryony;

apomixis; embryo culture; biochemistry and molecbialogy of fruit maturation.

11.Latent life-Dormancy: Importance and types of daroya seed dormancy; overcoming seed

dormancy; bud dormancy.

12.Senescence and programmed cell death (PCD): Baseept, types of cell death, PCD in the life

cycle of plant, metabolic change associated witheseence and its regulation; influence of
hormones and environmental factors on senescence.

SUGGESTED READINGS:

1. Atwell, B.J., Kriedermann, P.E. and Jurnbull, C.G(Eds) 1999. Plants in Action: Adaptation
in Nature, Performance in Cultivation. MacMillanuedtion, Sydney, Australia.

2. Bewley, J.D. and Black, M. 1994. Seeds: PhysiolafyDevelopment and Germination.
Plenum Press, New York.

3. Bhojwani, S.S. and Bhatnagar, S.P. 2000. The Enhbgyoof Angiosperms (4 revised and
enlarged edition). Vikas Publishing House, New Delh

4. Burgess, J. 1985. An Introduction to Plant Cell Blepment. Cambridge University Press,
Cambridge.

5. Chopra, V.L. 2001. Plant Breeding: Theory and ReacOxford & IBH Pvt. Ltd., New Delhi.



6. Chopra, V.L. 2001. Plant Breeding: Field Crops. @af& IBH Pvt. Ltd., New Delhi.

7. Eams, A.J. 1989. An Introduction to Plant AnatorReprint. Bishen Singh Mahendra Pal
Singh, Dehradun.

8. Fageri, K. and Van der Pijl, L. 1979. The Princgtef Pollination Ecology. Pergamon Press,
Oxford.

9. Fahn, A. 1982. Plant Anatomy. (4th edition). PergarRress, Oxford.

10.Fosket, D.E. 1994. Plant Growth and DevelopmenMdecular Approach.Academic Press,
San Diego.

11.Howell, S.H. 1998. Molecular Genetics of Plant Oepenent. Cambridge University Press,
Cambridge.

12.Leins, P., Tucker, S.C. and Endress, P.K. 1988.&spef Floral Developmentl. Cramer
Germany.

13.Lyndon, R.F. 1990. Plant Development. The Cell®asis. Unnin Hyman, London.

14.Maheshwari, P. 1950. An Introduction to EmbryolagfyAngiosperms. McGraw Hill, New
York.

15.Metcalf, C.R. and Chalk, L. 1983. Anatomy of Didetyons and Monocotyledons. 2 Vols.
Clarendon Press, Oxford.

16.Murphy, T.M. and Thompson, W.F. 1988. MolecularrPlBevelopment. Prentice Hall, New
Jersey.

17.Proctor, M. and Yeo, P. 1973. The Pollination a#rs. William Collins Sons, London.

18.Raghavan, V. 1997. Molecular Embryology of FlowgriPlants. Cambridge University Press,
Cambridge.

19.Raghavan, V. 1999.Developmental Biology of Flowgritlants. Springer- Verlag, New York.

20.Raven, P.H., Evert, R.F. and Eichhorn, S.E. 199@loBy of Plants (5 edition). Worth, New
York.

21.Salisbury, F.B. and Ross, C.W. 1992. Plant Phygiol@" edition). Wadsworth Publishing,
Belmont, California.

22.Steeves, T.A. and Sussex, I.M. 1989. Patternsant@)evelopment (fedition) Cambridge
University Press, Cambridge.

23.Sedgely, M. and Griffin, A.R. 1989. Sexual Reprddhrc of Tree Crops. Academic Press,
London.

24.Shivanna, K.R. and Sawhney, V.K. (eds) 1997. Pdlrrechnology for Crop Production and
Improvement. Cambridge University Press, Cambridge.

25.Shivanna, K.R. and Rangaswamy, N.S. 1992. Polleiogy: A Laboratory Manual. Springer-
Verlag, Berlin.

26.Shivanna, K.R. and Johri, B.M. 1985. The Angiosp&uatien: Structure and Function. Wiley
Eastern Ltd., New York.

27.The American Society of Plant Physiologists 1993 TPlant Cell. Special Issue on
Reproductive Biology of Plants, Vol. 5 (10), Rodkj Maryland, USA.

28.Thorpe, T.A. 1996. In vitro Embryogenesis in Plaktisiwer Academic Publ. London.



SLSYBOT/CO008. Paper VIII: RESOURCE UTILIZATION, IPR AND ETHNOBOTANY

wnN e

7.

8.

9

Plant resources: Concept, status, utilization amterns.

World Centers of Primary Diversity of domesticafgants

Origin, evolution, botany, cultivation, cytotaxongmand uses of (i) Cereals and millets (wheat,
paddy, maize), (i) Legumes (soybean, black grammd cowpeas), (iii) Sugar cane and starches
(sugarcane, beetroot, potato, sweat potato, casgpya-orage and fodder crops.

Fiber crops, medicinal and aromatic.

Important firewood and timber yielding plants anshnwood forest products (NWFPs) such as
bamboos, gums, tannins, dyes, resins, beverages.

Intellectual Property Rights, Concept, History, teotion of IPR; Patent- requirements, procedures
and limitations; International convention on Bialca] Diversity.

Ethnobotany: Concept, linkage with other sciendesls of ethnobotanical studies, world and
Indian perspective with special reference to thmddayas.

Green revolution: Benefits and adverse consequences

Plants used as ornamentals and avenue trees.

10.Principles of conservation: Extinction ; Status mlnts based on International Union for

Conservation of Nature (IUCN).

11. Strategies for conservatiom situ conservation; Protected areas in India- sanetsianational

parks and biosphere reserves.

SUGGESTED READINGS:

1. Ayensu, E.S., Heywood, V.H. and Lucas G.L. 1984t @een and living world: The wisdom
to save it. Cambridge Univ. Press. Cambridge.

2. Baenzinger, S.P., Kleese, R.A. and Barns, R.F. 1B88llectual Property Rights, Protection
of plant materials; executive summary and work graeports. CSSA Publication No. 21. Crop
Science Soc. of America, Wisconsin, Madison.

3. Bellamy, R. 1993. Ethnobotany in Tropical forestxpedition in field techniques, Royal
Geographic Society of London.

4. Berlin, B. 1992. Ethnobiological Classification:ifiples and categorization of plants and
animals in traditional societies. Princeton Unixed$3. Princeton.

5. Chandel, K.P.S., Shukla, G. and Sharma, N.1996di#sosity in Medicinal and Aromatic
Plants in India: Conservation and Utilization. Natl Bureau of Plant Genetic Resources,
New Delhi.

6. Conway, G. and Barbier, E. 1994.Plants, Genes gmitéture. Jones and Bartlett Publishers,
Boston.

7. Council of Scientific & Industrial Research 198GeTUseful Plants of India. Publications and
Information Directorate, CSIR, New Delhi.

8. Council of Scientific & Industrial Research (194876). The Wealth of India. A Dictionary of
Indian Raw Materials and Industrial Products. Newlid Raw Materials I-XII, Revised
Volume I-111 (1985-1992) Supplement (2000).

9. Densmore, F. 1974. How Indians use wild plants ffuwd, medicine and crafts, Dover
Publication Inc. New York.

10. WWF INDIA 1993. Directory of Indian Wetlands, NeweDi and AWB, Kuala Lumpur.



11.Falk, D.A., Olwell, M. and Millan, C. 1996. Restog Diversity. Island Press, Columbia, USA.

12.Frankel, O.H., Brown, A.H.D. & Burdon, J.J. 19951€eTl Conservation of Plant Diversity.
Cambridge University Press, Cambridge, U.K.

13.Gadgil, M. and Guha, R. 1996. Ecology and EquityseUand Abuse of Nature in
Contemporary India. Penguin, New Delhi.

14.Gangulee, P. 1998. Gearing up for patents- theahsdcenario. Univ. Press. Hyderabad.

15.Hill, A.F. 1952. Economic Botany. McGraw Hill., NeVork.

16.Kochar, S.L. 1998. Economic Botany in the TropMsc Millan India Ltd. Delhi

17.Kothari, A. 1997. Understanding Biodiversity: LifSustainability and Equity. Orient
Longman.

18.Kohli, R., Arya, K.S., Singh, P.H. and Dhillon, H.$994. Tree Directory of Chandigarh.
Lovedale Educational, New Delhi.

19.Nair, M.N.B. et al. (Eds) 1998. Sustainable Management of Non-WooeésfoProducts.
Faculty of Forestry, Universiti Putra Malaysia. 884 PM Serdong, Selangor, Malaysia

20.Paroda, R.S. and Arora, R.K.1991. Plant Genetiouregs conservation and Management.
IPGRI (Publication) South Asia Office, C/o0 NBPGRys& Campus, New Delhi.

21.Rodgers, N.A. and Panwar, H.S. 1988. Planning alliflProtected Area Network in India.
Vol. 1. The Report. Wildlife Institute of India, Deadun.

22.Sahni, K.C. 2000. The Book of Indian Tree¥ @ition. Oxford University Press Mumbai.

23.Sharma, O.P. 1996. Hill's economic Botany (Lata ®F. Hill, adapted by O.P. Sharma). Tata
McGraw Hill Co. Ltd., new Delhi.

24. Swaminathan, M.S. and Kocchar, S.L. (Eds.) 198&8ntBland Society. Macmillan Publication
Ltd., London.

25.Thakur, R.S., Puri, H.S. and Husain, A. 1989. Majtedicinal Plants of India. Central
Institute of Medicinal and Aromatic Plants, CSIRicknow.

26.Walter, K.S. and Gillet, H.J. 1998. IUCN Red Lddt Threatened Plants. IUCN The World
Conservation Union. IUCN, Gland, Switzerland, aradr®ridge, U.K.

SLS/BOT/CO009. Paper 1X: CYTOGENETICSAND MOLECULAR BIOLOGY

=

. The dynamic cell: Structural organization of tharilcell; specialized plant cell.

Cell wall: structure and functions; biogeneg®wth.

Plasma membrane: structure models and furs;tgites for ATPases, ion carriers,
channels and pumps, receptors.

Mitochondria and chloroplast: Structure, geparganization, gene expression.

Nucleus: structure, nuclear pores, nucleosome aagton.
Ribosomes: Structure, cytoprotein synthesis.



7.

8.

9.

Chromatin organization: Chromosome structure armttgging of DNA, molecular organization of
centromere and telomere, euchromatin and heterowino, specialized types of chromosomes;
polytene, lampbrush, B-chromosomes and sex chromeso

Principles of inheritance: Mendelian laws along hwiholecular explanations, Exceptions to
Mendelian laws, lethal alleles and Gene Interastion

Structural and numerical alterations in chromosorm@®gin, occurrence, production and meiosis
of haploids, aneuploids and euploids, induction emaracterization of trisomics and monosomics.

10.Genetics of prokaryotes and eukaryotic organeltgEnetic recombination of phage; genetic

transportation, conjugation ant transduction intéaa, cytoplasmic male sterility.

11.Gene structure and expression: Genetic fine streicttis-trans test; fine structure analysis of

eukaryotes, introns and their significance, regoihatof gene expression in prokaryotes and
eukaryotes. DNA damage and repair mechanism, defecDNA repair; Initiation of cancer at
cellular level, proto-oncogenes and oncogenes.

12.Genetic recombination and genetic mapping: Recoatioin; independent assortment and crossing

over, linkage groups, genetic markers, construatiomolecular maps.

13.Mutations: Spontaneous and induced mutations; palysind chemical mutation, molecular basis

of gene mutation; mutations induced by transposons.

14. Nuclear DNA content; C-value paradox; Cot curves.

SUGGESTED READINGS:

Alberts, B., Bray, D., Lewis, J., Raff, M., Roberk and Watson, J.D. 1989. Molecular

Biology of the Cell (2 edition). Garland Publishing Inc., New York.

Atherly, A.G., Girton, J.R. and McDonald, J.F. 199he Science of Genetics. Saunders

College Publishing, Fort Worth, USA.

Burnham, C.R. 1962. Discussions in Cytogeneticsg&ss Publishing Co., Minnesota.

Busch, H. and Rothblum, L. 1982. Volume X. The @&lcleus rDNA Part A. Academic

Press.

Barry, J.M. and Barry, B.M. 1973. Molecular Biolgd3rentice Hall Of India

New Delhi.

Buchanan, B.B., Gruissem, W. and Jones, R.L. 2B@themistry and Molecular Biology of

Plants. American Society of Plant PhysiologistsyWend, USA.

10.De, D.N. 2000. Plant Cell Vacuoles: An IntroductiorCSIRO Publication, Collingwood,
Australia.

11.Gupta, P.K. 1998. Cytogenetics. Rastogi Publicatidfeerut.

12.Hartl, D.L. and Jones, E.W. 1998. Genetics: Prilesignd Analysis {#edition). Jones
& Bartlett Publishers, Massachusetts, USA.

13.Kleinsmith, L.J. and Kish, V.M. 1995. Principles cll and Molecular Biology (¢ Edition).
Harper Collins College Publishers, New York, USA.

14.Krishnamurthy, K.V. 2000. Methods in Cell wall Cgteemistry. CRC Press, Boca Raton,
Florida.

15.Lewin, B. 2000. Genes VII. Oxford University Preslew York.

16.Lodish, H., Berk, A., Zipursky, S.L., Matsudaira,, Baltimore, D. and Darnell, J. 2000.
Molecular Cell Biology (4 Edition). W.H. Freeman and Co., New York, USA

17.Malacinski, G.M. and Freifelder, D. 1998. Edsas of Molecular Biology (3

18. edition). Jones and Bartlet Publishers, Inc., Lando
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19. Stent, G.S. 1986. Molecular Genetics. Bishen SMghendra Pal Singh, Dehradun.

20.Watson, J.D. 1965. Molecular Biology of the Genenfamin.

21.Wolfe, S.L. 1993. Molecular and Cellular Biologywadsworth Publishing Co. California,
USA.

SLS/BOT/C010. Paper X PLANT BREEDING AND BIOSTATISTICS

PLANT BREEDING

1.

N

NoOoh~®

The role of plant breeding — historical aspects gewketic basis: mode of reproduction in relation
to breeding methods, breeding techniques; methqaaot breeding in relation to self-pollinated
and cross pollinated plants.

Hybridization: Interspecific and inter generic; euiline; back cross hybridization; self-
incompatibility system.

Heterosis: Its genetic and physiological basis.

Breeding for resistance to diseases, physiologazs.

Role of mutation in crop improving and evolution.

Plant breeding work done in India with special refiee to potato, paddy, wheat and sugarcane.
Maintenance of collection, registration of varistieseed production, testing, certification and
distribution.

BIOSTATISTICS

A

Bio-statistics and its application in life sciences

Methods of representation of statistical data aedsarements of central tendencies.
Correlation, regression, curve fitting and ratiovafiation.

Probability and use of binomial trials.

Test of significance, X ‘t’ and ‘f’ tests.

SUGGESTED READINGS:
Plant Breeding:

1. Harihar, Ram, 1997. Vegetable Breeding; Principled Practices. Jagminder Book Agency.
New Delhi

2. Hill, J. 1997. Quantitative and Ecological Aspeat$’lant Breeding, Jagminder Book Agency.
New Delhi.

3. Kapoor, R.L. 1997. Plant Breeding and Crop Imprmoeat. 2 Vols

4. Mc Donald, M.B. 1997. Seed Production: Principled Rractices.

5. Poehlman, J.M and D. Borthakur, 1969. Asian FialdpS. Oxford and IBH Publ. New Delhi.



6.
7.
8.
Biostat
1.

2.
3.

4.

No

Poelhman, J.M and Sleeper, D.R. 1995. Breedingd Ri¥bps. Panima Publ. House, New
Delhi.

Sharma, J.R. 1994. Principles and Practice of Bes¢ding. Tata McGraw Hill Publ. Co. Ltd.

New Delhi.

Singh, B.D. 2002. Plant Breeding Principles andhdds. Kalyani Publ. New Delhi.

istics:

Bliss, C.I. 1967. Statistics in Biology. 2 Vols. NBraw Hill, New York.

Downey, N.M and Heath, R.W. 1960. Basic Stati$fitathods, Harper International.

Rayner, A.A. 1969. A first Course in Biometry fAgriculture Students. Peitermaritzburg.
University of Natal Press.

Singh, R.K. 1994. Biometrical Techniques in Bregdamd Genetics. Bishen Singh Mahendra
Pal Singh. Dehradun.

Watt, T. 1993. Introductory Statistics for Biolo§yudents. Narosa, New Delhi.

Winer, B.J. 1962. Statistical Principles in Expezimtal Design. Mc Graw Hill,

New York.

SLS/BOT/CO11 Paper X1 LABORATORY COURSE |

Effect of gravity, unilateral light and plant grdwtegulators on the growth of young seedlings.
Role of dark and red light / far red light on theansion of cotyledons and epicotylar hook
opening in pea.

Study of cytohistological zones in the shoot apioaristem (SAM) in sectioned and double
stained slides of suitable plants suchCadeus, Kalanchoe, Nicotian&xamination in shoot
apices in a monocot both in T. S. and L. S. to stienorigin of leaf primordia.

Study of alternate and distichous, alternate amperfosed, opposite and superposed opposite
and decussate leaf arrangement. Examination efteoplantsl(aunaea, Mollugo, Raphanus,
Hyoscyamusgtc.) and induction of bolting under natural coiodis as well as GA treatment.
Microscopical examination of vertical section ohves, such as that @annabis, Nicotiana,
Zea maysaandTriticum to understand the internal structure of the tissue trichomes, glands,
etc. Also to study the anatomy of C3 and C4 plants.

Study of epidermal peels of leaves to study thesldgoment and final structure of stomata and
prepare stomatal index. Demonstration of the effié&BA on stomatal closure.

Study the whole roots of dicots and monocots. Eration of root apical meristem and its
derivatives (using maize, aerial roots of banyda,).eStudy of lateral roots. Study of lateral
roots with different types of nodules.

Study of microsporogenesis and gametogenesis tioss®f anthers.

i. Examination of modes of anther dehiscence ariéatmn of pollen grains for microscopic
examination (maize, grasséSsannabis sativa, Crotolaria, Tradescantia, Brassiéetunia,

Solanum melongenand locally available flowers).



ii. Tests for pollen viability using stains amal vitro germination. Pollen germination using
hanging drop and sitting drop cultures.

iii. Pollen storage, pollen—pistil interaction, fselcompatibility, in vitro pollination.

iv. Study of ovules in cleared preparations. Staflgnonosporic, bisporic and tetrasporic types
of embryosac development through permanent slides.

v. Field study of types of flowers with differenblpnation mechanisms (wind pollination,
insect pollination, etc.).

vi.Emasculation, bagging and hand pollination téghes to study pollen germination.

Study of seed dormancy and methods to break doynanc

i. The practical course of this section is dividatb three units: (1) Laboratory work, (2) Field
survey and (3) Scientific visits

i. Food crops: wheat, rice, maize, chickpea, potdspioca, sweet potato, sugarcane;
morphology, anatomy and micro chemical tests forest food materials.

ii. Forage/fodder plants: Study of ten importardder crops of the locality.

iii. Plant fibers: Textiles fibers (cotton, jutejrshemp, cannabi§rewia etc.), Cordage fibers
(coir), Stuffing fibers (silk cotton). Morphologgnatomy, microscopic study of whole fibers
using appropriate, staining procedures.

iv. Medicinal and aromatic plants including narcetand antibiotics.

v. Vegetable oils: Mustard, groundnut, soybeanpnat, sunflower and castor. Morphology,
microscopic structure of oil yielding tissues, tEstoil and iodine number.

vi.  To prepare a water extract of vegetablaita (Acacia, Terminalia, Camellia, Cas$ia
and dyes Curcuma longaBixa orellana, Indigofera, Butea monosperma, Lavisanermis,
etc.).

SLS/BOT/C012 Paper XI1 LABORATORY COURSE 11

1. Study of mitotic chromosomes in root tips and leads and meiotic chromosomes in floral buds.
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Isolation of chloroplasts and SDS-PAGE profile obtpins to demarcate the two subunits of
Rubisco.

Isolation of DNA and preparation afot’ curves.

Restrictioin digestion of plant DNA, its seperatioy agarose gel electrophoresis and visualization
by ethidium bromide staining.

Isolation of RNA and quantitation by spectrophottmsemethod.

Southern blot analysis using a gene specific probe.

Northern blot analysis using a gene specific probe.

Western blotting and ELISA.

Genetical problems on Mendelian and post-Mendeliatios, gene interactions, sex-linked
inheritance, chromosomal mapping, etc.

10. Application of common plant breeding techniques
11.Identification of Indian varieties of important =

12.Floral biology of local food, pulse, vegetable dmticultural crops.
13. Collection of germplasm of different crops beingwgn in the area.
13. Study of techniques of biometrical studies.

14. To test the goodness of fit and independemtrasent using Chi-square method.

Manualsfor Laboratory Exercises.

Fakui, K. and Nakayama, S. 1996. Plant Chromosohasoratory Methods. CRC Press,
Boca Raton, Florida.

Glick, B.R. and Thompson, J.E. 1993. Methods imPMolecular Biology andiotechnology.
CRC Press, Boca Raton, Florida.

Hackett, P.B., Fuchs, J.A. and Messing, J.W. 1988. Introduction to Recombinant DNA
Techniques: Basic Experiments in Gene Manipulatidme Benjamin/Cummings Publishing
Co., Inc Menlo Park, California.

Hall, J.L. and Moore, A.L. 1983. Isolation of Membes and Organelles from Plant Cells.
Academic Press, London, UK.

Harris, N. and Oparka, K.J. 1994. Plant Cell Bigtog4 Practical approach. IRL Press, at Oxford
University Press, Oxford, U.K.

Shaw, C.H. (Ed.), 1988. Plant Molecular BiologyP#actical Approach. IRL Press, Oxford.
Snustad. D.P. and Simmons, M.J. 2000. Principl€3esfetics (' edition). John Willey

& Sons Inc., USA.
Sharma, A.K. and Sharma, A. 1999. Plant chromosoAmaysis, Manipulation and
Engineering. Harwood academic Publishers, Australia



Semester 11

SLSBOT/CO013: PLANT PHYSIOLOGY AND BIOCHEMISTRY

1. Functional aspects of plant cell structure: colbidystems, concept of water potential,
diffusion, osmosis and imbibition. Life giving unig properties of water.

2. Energy flow: Principles of thermodynamics, free rgyeand chemical potential, redox
reactions, structure and functions of ATP.

3. Biologically important molecules: Carbohydrates, iAm acids, Proteins and Lipids.
Fundamentals of enzymology: General aspects of reegy allosteric mechanism,
regulatory and active sites, isozymes, kinetic lgats, Michaelis-Menton equation and
its significance.

4. Membrane transport and translocation of water aollites: Plant-water relations,
mechanism of water transport through xylem andspart in cells. Absorption and
transpiration of water.

5. Photophysiology and photosynthesis: General cosceptd historical background,
evolution of photosynthetic apparatus, photosyithptgments and light harvesting
complexes, photo oxidation of water, light reactidrecheme and photophosphorylation,
mechanism of electron transport, carbon assimilatithe Calvin cycle, photorespiration
and its significance, the,Cycle, the CAM pathway, factors of photosynthesis.

6. Respiration and lipid metabolism: Overview of plaaspiration, glycolysis, the TCA
cycle, electron transport and ATP synthesis, pentolsosphate pathway, glyoxylate
cycle, alternative oxidation system, photorespirati

7. Nitrogen fixation, nitrogen and sulphur metabolis@verview, biological nitrogen
fixation, nodule formation and nod factors, meckambf nitrate uptake and assimilation,
sulfur uptake, transport and assimilation.

8. Phytohormones and Sensory photobiology: Historgdistovery of phytochromes and
cryptochromes, and their photochemical and biocbahgroperties, photophysiology of
light-induced responses, molecular mechanism ebractf photomorphogenic receptors,
signaling and gene expression.

SUGGESTED READINGS:

1. Buchanan, B.B., Gruissem, W. and Jones, R.L. 2B@fthemistry and Molecular Biology of
Plants. American Society of Plant PhysiologistsyWénd, USA.

2. Dennis, D.T., Turpin, D.H., Lefebvre, D.D. and Lailz D.B. (eds) 1997. Plant Metabolism
(second edition). Longman, Essex, England.

3. Hooykaas, P.J.J., Hall, M.A. and Libbenga, K.R.s§e#l999. Biochemistry and Molecular
Biology of Plant Hormones. Elsevier, Amsterdam, Netherlands.

4. Hopkins, W.G. 1995. Introduction to Plant Physiglogohn Wiley & Sons, Inc., New York,
USA.

5. Lodish, H., Berk, A., Zipursky, S.L., Maztsudairg,, Baltimore, D. and Darnell, J.2000.
Molecular Cell Biology (4th edition). W.H. Freemand Company, New York, USA.

6. Moore, T.C. 1989. Biochemistry and Physiology ofarRl Hormones (second edition).
Springer-Verlag. New York USA.



7. Nobel, P.S. 1999. Physiochemical and EnvironmeRfaht Physiology (Second edition).
Academic Press, San Diego, USA.

8. Noggle, G.R and Fritz, G.F. 1977. Introductoryr®lahysiology. Prentice Hall. New Delhi.

9. Salisbury, F.B. and Ross, C.W. 1992. Plant Phygiol@i" edition). Wadsworth Publishing
Co., California, USA.

10.Singhal, G.S., Renger, G., Sopory, S.K., Irrgand).Kand Govindjee 1999. Concepts in
Photobiology: Photosynthesis and Photomorphogengai®sa Publishing House, New Delhi.

11.Taiz, L. and Zeiger, E. 1998. Plant Physiology(2dition). Sinauer Associates, Inc.,
Publishers, Massachusetts, USA.

12.Thomas, B. and Vince-Prue, D. (1997) PhotoperiodisrRlants (Second edition). Academic
Press, San Diego, USA.

SLS/BOT/CO014. Paper XIV ECOLOGY AND REMOTE SENSING

1. Vegetation organization: Concepts of community awhtinuum; analysis of communities
(analytical and synthetic characters); communitgfitccient; interspecific associations; ordination;
concept of ecological niche.

2. Vegetation development: Temporal changes (cyclid aan cyclic); mechanism of ecological
succession (relay floristics and initial floristomposition; Facilitation, tolerance and inhibition
models); changes in ecosystem properties duringesson.

3. Ecosystem organization: Structure and functionsngmy production (methods of measurement,
global pattern, controlling factors); energy dynesnjtrophic organization, energy flow pathways,
ecological efficiencies); litter fall and decompasn (mechanism, substrate quality and climatic
factors),

4. global biogeochemical cycles of C, N, P and S; maiheycle (pathways, processes, budgets) in
terrestrial ecosystems.

5. Ecosystem stability: Concept (resistance andieese); ecological perturbation (natural and

anthropogenic) and their impact on plants @wdsystems; ecology of plant invasion;

environmental impact assessment; ecosysterasisin.

6. Biological diversity: Concepts and levels; role mbdiversity in ecosystem functions and
stability; speciation and extinction; IUCN cate@sriof threat; distribution in global patterns;
terrestrial biodiversity hot spots; inventory.

7. Climate, and vegetation pattern of the world: laéa;es; major biomes, and major vegetations.

8. Soil : Definition, formation, profile and componerdnd soil types of the world.

7. Air, water and soil pollution: Kinds; sousgcequality parameters; effects on plants and
ecosystems.

8. Climate change: Greenhouse gases,(C8,, N.O, CFCs; sources, trends and role); Ozone layer
and ozone hole; consequences of climate changes f@@iization, global warming, sea level rise,
UV radiation).



9. Fire as an ecological factor: Types, role of,fextent and causes of fire in forest, grasslands
in tropical savanna, fuel load, controlled burnifigg in different forest types in Uttaranchal;efir
as management tool.
10. Ecological management: Concept; sustainableldement, sustainability indicators.
11. Remote Sensing: Concepts and stages in thésdimquof remote sensing data; Spectral signature,
Photographic and non photographic sensors, SpatéoRis.

12.Basic principles of Photogrammetry and Photo intgiion.
13. Application of remote sensing in ecological andegiry research.

SUGGESTED READINGS:

a. Barbour, M.G., Burk, J.H. and Pitts, W.D. 1987. réstrial Plant Ecology. Benjamin/
Cummings Publication Company, California

b. Begon, M., Harpor, J.L. and Townsend, C.R. 199@ld&yy. Blackwell Science, Cambridge,
U.S.A.

c. Chapman, J.L. and Reiss, M.J. 1988. Ecology: Ryiesi and Applications. Cambridge
University Press, Cambridge, U.K.

d. Heywood, V.H. and Watson, R.T.1995. Global Biodsigr Assesment. Cambridge University
Press.

e. Kershaw, K.A. Quantitative and Dynamic Ecology. @xf and IBH. Kormondy, E.J. 1996.
Concepts of Ecology. Prentice-Hall of India Pvid .. tNew Delhi.

f. Odum, E.P. 1983.Basic Ecology. Saunders, Philadelph

g. Smith, R.L. 1996. Ecology and Field Biology. Har@allins, New York.

SLS/BOT/C015 LABORATORY COURSE |

A. Practical Exercises based on SL SYBOT/C013

To study the effect of temperature upon the peritigabf the cytoplasmic membrane.

To determine the osmotic pressure (potential) dif saps of living cells by plasmolytic method

and also by using KN£and sugar solution and to calculate the isotooéffcient of sugar.

3. To determine the diffusion pressure deficit of plells.

4. To set up a Wilmott’'s bubbler and to study the effef the following on the rate of photosynthesis
(a) varying CQ concentration and (b) different wavelengths ditlig

5. To extract the four pigments i.e. chlorophyll a &darotene and xanthophylls from the green
leaves and preparation of their absorption spectrum

6. To separate the four pigments i.e. chlorophyll d&,&carotene and xanthophylls from the green
leaves by paper chromatography and column chromregiby.

7. To separate the amino acids by paper chromatography

8. Principles of colorimetry, spectrophotometry araifimetry.

N



Practical Exercises based on SLSBOT/C014

To determine the minimum size of the quadrat byigsearea curve method and minimum number
of quadrats to be laid down in the field under gtud

To determine the frequency, density and abundaheaah species present in community.

To calculate relative frequency and relative dgnsiteach species in a given area.

To calculate mean basal cover and total basal cafvesich species in a given area.

To compute the relative dominance and VI (Impaceaivalue Index) of each species in a given
area.

To calculate the Alphal) diversity, Beta[§) diversity and total diversity of given community.

To calculate water holding capacity of three sampbé various soil types and to find the
percolation percentage of water in the given soil.

8. To find out the bulk density and porosity of ditet soil types

9. Stereo test.

10.To test the pH and the buffering properties ofssoll

11. Study of types of aerial photos and satellite gatalucts.

12. Orientation of stereo model under mirror stereoscop

= @
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Suggested Manuals for Physiological Exercises
1. Bajracharya, D. 1999. Experiments in Plant PhygigloA Laboratory Manual. Narosa
Publishing House, New Delhi.
2. Copeland, R.A. 1996. Enzymes: A Practical Introducto Structure, Mechanism and Data
Analysis. VCH Publishers, New York.
3. Dryer, R.L. and Lata, G.F. 1989. Experimental Bigcistry. Oxford University Press, New
York.
4. Harborne, T.C. (1981). Phytochemical Methods: A dgéuto Modern Techniques of Plant
Analysis. Chapman & Hall, London.
5. Ninfa, A.J. and Ballou, D.P. 1998. Fundamental lrabary approaches for Biochemistry and
Biotechnology. Fitzgerald Science Press, Inc., Neny, USA.
6. Plummer, D.T. 1988. An Introduction to Practicalo8iemistry. Tata McGraw- Hill
Publishing co. Ltd., New Delhi.
Suggested Manualsfor Ecological Exercises:
1. APHA- Standard Methods for the Examination of Weaiad Waste Water. American Public
Health Association, Washington, DC.
Downie, N.M. and Heath, R.W. 1988. Basic StatstMethods.
Kapoor /Govil. 2000. Experimental Plant Ecology.
Krebs, C.J. 1989. Ecological Methodology. Harpet BRow, New York, USA.
Misra, R. 1968. Ecology Work Book. Oxford & IBH Néwelhi.
Moore, P.W. and Chapman, S.B. 1986. Methods in tPEgology. Blackwell Scientific
Publications
Pielou, E.C. 1984. The Interpretation of Ecologidata. Wiley New York.
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SLSBOT/EO01IA RECOMBINANT DNA TECHNOLOGY

=

. Scope of rDNA technology in various sectors, i¢lels: Plasmid and Bacteriophage; Purification of
DNA: total DNA, plasmid DNA and bacteriophage DNAnzymes used in manipulation of
purified DNA.

2. Cloning vectors based di coli plasmids, cloning vectors based on M13 bacterigphendi
bacteriophage, vectors for genomic library consiong vectors for other bacteria. Vectors for
yeasts and other fungi, higher plants, animal cells

3. Rationale for the design of vectors for therasression of recombinant proteins

4. Selection of suitable promoter sequences, oimesbinding sites, transcription terminator, fusion
protein tags, purification tags, protease cleavages and enzymes, plasmid copy number,
inducible expression system, promoter probe vectors

5. Experiments using model systerascoli, Yeast, Baculovirus, Agrobacterium tumiéns.
6. Basic idea of transformation, conjugation amati$duction. Introduction of DNA into host cells.

7. Transformation and identification of recombirgntansfaction and identification of recombinants,
transformation of non-bacterial cells.

8. Obtaining clone of a specific gene: the problemselection, direct selection, methods of
identification of clone from gene library.

9. Locating the cloned gene in plasmid and in glusomes using southern hybridization and
chromosome walking.

10. Transcript analysis, regulation of the generesgion and identifying and studying the transtatio
product of a cloned gene (HRT and HART techniques)

11. DNA sequencing methods: Sanger-Coulson method & avexGilbert method. Automated
sequencing.

12. Whole genome analysis- preparation of ordeo=inad libraries, bacteria artificial chromosome
libraries. PCR & its application. DNA finger pring (RFLP & RAPD, REP-PCR etc.).
Bioinformatics.



Suggested Reading:

1. Old & Primrose. Principals of Gene Manipulatid#94. Blackwell Scientific Publisher
2. Sambrook & Russel. Molecular Cloning. 3 Volun300. CHSL Press.
3. Genome Analysis. Four volumes 2000 CHS Press.

4. T.A. Brown. Gene Cloning: An Introduction. IidleStanley Thrones Publ.

SLSYBOT/EO001B .FOREST ECOLOGY

1 Forests, forestry and man: Definition, forestg@ological ages, forests in prehistoric era, sigft
cultivation, forests in historical time, scientificrestry, forest policy, natural forest policyjyate
forest policy, panned forest development, foresttycation in India.

2. Essential elements of forest ecology: Exterd boundaries, physical features, geology, river
system, soil, land-use pattern, role in country’sconomy, forests and wild lands.

3. Forests and trees: Locality factors of the fisre$orest influences, forest composition, stand
structure, dynamics and growth, classificationesbitypes and their distribution, species diversity

4. Wild Life: Species and distribution, Sanctuarié®sphere reserves, wild life  and recreation

5. Forest conservancy and Potential Productivitil, $Vater relation and nutrition, soil erosion and
conservation, potential productivity of forestdesjuality evaluation.

6. Forest Conservation and Management:

I) Impact of deforestation on soil and water, Raoldire: type, extent and cause of fire, fuel lpad
fire and different forest types of Himalaya.

i) Forest resource management and forest resaofi@enation system.

iii) Forest cover in India-State of Art, Ground entory. Application of Remote Sensing and
Geographic Information System (GIS) in Land coveapping. Vegetation and forest type
maps.



7. Environmental Impact Assessment: Maintenance camservational policies such as Joint Forest
Management (JFM) and Agroforestry in the region.

SUGGESTED READINGS:

1. Bir, S.S. and Chatha, G.S. 1988. Forest Vegeta&ioaracteristics of Indian Hills. Today and
Tomorrow’s Printers & Publ., New Delhi.

2. Dwivedi, A.P. Forestry in India. Jugal Kishor andr@pany, Dehradun.

3. Misra, R. Ecology Work Book. Oxford & IBH Publistg Co. New Delhi.

4. Mishra, R. and Gopal, B. Recent Advances in Trdpieology: Part | & Il. International
Society for Tropical ecology, Varanasi.

5. Negi, S.S. 1983. Forest Ecology. Bishen Singh Mdhefal Singh, Dehradun.

6. Puri, G.S., Gupta, R.K., Meher-Homji, V.M. and RUsL 1989. Forest Ecology: PlantForm,
Diversity, Communities and Succession. Oxford d@id Publishing Co. Pvt. Ltd. New Delhi.

7. Puri, G.S., Meher-Homji, V.M., Gupta, R.K. and PBi Forest Ecology: Vol | & Il. Oxford
and IBH Publishing Co. Pvt. Ltd. New Delhi.

8. Singh, G. 1987. Forest Ecology of India. Rawat Rakibns, Jaipur

9. Singh, J.S. and Singh, S.P. 1992. Forests of HyaalaConsul Book Depot.
GyanodayaPrakashan, Nainital. India.

10.Singh, J.S. Singh, S.P. and Gupta, S.R. 2005. Bgpl&nvironment and Resource
Conservation. Anamaya Publ., F-154/2 Ladosarai, Relhi- 110 030

11.Singh, M.P. and Vishwakarma, V. 1997. Forest Emument and Biodiversity. Daya Publ.
House, Delhi.

12.Wareing, R.H. and Schlesinger, W.H. 1985. Foresiskstems: Concepts andManagement.
Academic Press, New York.

SLS/BOT/E001C NATURAL RESOURCE MANAGEMENT IN THE HIMALAYA

1. Introduction of Indian and Garhwal Himalaya, ©gpmphic, geomorphic, socio-economic and

demographic profile of Uttarakhand.

2. Natural resources and their classification. ik#tion, consumption pattern emphasizing with

sustainability of natural resource.

3. Natural resource use and management, policystategies for appropriate and sustainable natural

resource management and its sustainable managaneits potential to livelihood security.

4. Status of natural resources and its sustainat@leagement in Garhwal Himalaya. Integrated
approaches of natural resource management, natesaurce issue and strategies for their
management.

. Concept of environment management, environmegrtatiection and fundamental rights, man &
environment.

6. Introduction to environment impact assessnm@anning and significance.

ol



7. Disaster management, classification, concefarafslide and earthquake in Garhwal Himalaya.

8. Global warming and climate change, weather & ifrcadion, loss of biodiversity. Indicators of
climate change and consequences of climate chaRgé®ating of glaciers.

9. Impact of climate change on natural resourcéls gpecial reference to Garhwal Himalaya and
strategies for mitigation.

10. Water resources, status and conservation ia.Ind

11. Watershed management techniques (vegetatiom t¢gmversion, water harvesting, reservoir
construction, drainage channelization etc).

12. Water resources in Uttarakhand (glaciers, lak&s rivers of Uttarakhand), utilization pattern;
Drainage systems of Ganga, Yamuna and Ramganga.

13. Environment and prospects of hydropower deveéog, Hydro-electric projects and their effects
on natural resource management in Uttarakhandte8tes and policy for water conservation in
Uttarakhand.

14. Agroecosystem, farming system, traditional@gtire practices, crop rotation; Land use paiter
land-form, land-use change, soil erosion and prtdtic problems and curative measures.

15. Effect of climate change on agro-ecosystem;s€osation of crop diversity in Garhwal Himalaya,
challenges of managing agro-biodiversity in Garhidiahalaya.

16. Traditional seed supply system of mountain &sndiversity and risks to crop genetic resources,
agriculture policy.

SUGGESTED READINGS:
1. Heywood, H.V. 1995. Global Biodiversity Asseent.
2. Lochwood, M., Worboys, G.L. and Ashish, K. B0Managing Protected Areas: A Global
Guide.
3. Singh, J.S. Singh, S.P. and Gupta, S.R. 2B@3ogy, Environment and Resource
Conservation. Anamaya Publ., F-154/2 Ladoshew Delhi- 110 030.
anamayapub@vsnl.net.in

SLS/BOT/E001D : PALYNOLOGY AND POLLINATION BIOLOGY

1. General Introduction, microsporogenesis, microsp@teads and polarity of spores and
pollen grains.

2. Pollen wall development and pollen chemistry, Cloaminature of sporopollenin,
development of pollen wall, Ubisch body, pollen MWatoteins, origin and formation
exineless pollen grains; pollen expressed and psiecific genes.

3. Spore-pollen morphology: Symmetry, shape, size, aperture patterns, NPCe®ysor
numerical expression of apertural details, exingtifitation, surface structures and
sculptures of sporoderm; LO-analysis and edge-aisaly

4. Paynotaxonomy: Systematic palynology, identification key and evigoary trends among
pollen grains based on palynotaxonomical works.

5. Aeropalynology with reference to allergy: Aeroallergens, introductory idea of Immune
System with special reference to IgE. Study ofpaira, identification of allergic taxa bg-
vivo andin-vitro tests with spore-pollen extracts, chemical natdrexine-borne allergens,
allergic taxa of North-West Himalaya.

6. Méelissopalynology: Indian species of honey bees, importance of pglams as constituent
of bee-bread, pollen-collecting mechanism of hobegs, analysis of pollen load and honey



sample in understanding bee forage, objectives afssopalynological studies, important
bee plants of North- West Himalaya.
7. Palaeopalynology: Introductory idea about palaeopalynological remaisignificance of
palaeopalynology.
Forensic palynology: Definition and significance, a few well-known cagadies.
Pallination Biology: Pollen dispersal units; pollination types, contnigas for cross- and
self-pollination; pollen vectors, pollination modasd flora organization, Pollen viability and
storage, evolutionary trends in pollination modes.
10. Breeding systems, self-incompatibility and comiméty control with reference to pollen-
pistil interactions and pollen biotechnology.

© ®

SUGGESTED READINGS:

1. Crane, Eva; Walker, Penelope and Day Rosemas¥.1Directory of Important World Honey
Sources: International Bee Research Associationgao.

2. Erdtman, G. 1952. Pollen Morphology and Plantoh@my, Angiosperms; Almquist and Wiksell,
Stockholm.

3. Knut Segril, Johnson Iverson. 1975. Text bookaifen analysis "3 edition. Blackwell Publ.

4. Nair, P.K.K. 1966. Essentails of Palynology; &Biublication House Lucknow.

5. Woodhouse, R.P. 1935. Pollen Grains: Hafnerifatiin Co.

SLSBOT/E002A PLANT HEALTH MANAGEMENT

1. Basic procedure in diagnosis of plant diseasegnifstance of plant diseases.

2. Seed Pathology: Seed borne fungi. Disease tramghiitrough seeds. Biodeterioration of seed in
storage. Control of seed borne fungi.

3. Nursery disease: Important disease of nunsamnts.

Plantation disease: Plantation disease of Chir, ioealyptus Sal, Teak, ShisanRopulus Acacia
(Catechu).

Important disease of cash crops: Sugarcane, PatatoGinger. How plants defend themselves
against pathogen. Control of crop and forest deseB®atment of wounds.

Introduction and various forms of Mycorrhiza. RofeMycorrhiza in Forestry.
Diseases of cereals and Millets.

Diseases of vegetables and fruit trees.

SUGGESTED READINGS:



Bilgrami, K.S. 1985. Text Book of Modern Plant Ratygy. Bishen Singh Mahendra Pal
Singh Dehradun.

Butler, E.J. 1973. Fungi and Disease in PlantgrimtBook Distributers. Dehradun.
Singh, R.S.1983. Plants Diseases. Oxford and IBibl. 10. New Delhi.

Singh, R.S. Principle of Plants Pathology. Oxfandl IBH Publ. Co. New Delhi
Strobel, G.A. and D.E., Mathre 1970. Outlines @rIPathology. Van Nostrand
Reinhold Co. New York.

Tarr, S.A.J. 1972. The Principle of Plants Pathpldfinchester Press, New York.
Western, J.H. 1971. Diseases of Crop Plants. MaMPress London.

©CoNoOOA~WNE

SLSBOT/E002B DIVERSITY AND CULTIVATION OF MUSHROOMS

1. General characteristics and life history: Repobidn,spore print, dissemination, growth size,
colour and surface textures, odour, taste, Exudatind fairy rings; Bioluminescence and
economic importance.

2. Biodiversity of Mushrooms.

3. Status of Mushroom research in India.

4. Ethnomycological approach of mushrooms, esggdralUttarakhand Himalaya.

5. Edible and poisonous mushrooms. Mushroom recipeshroom toxins, disease and pests of

mushrooms.
6. Introduction to mushroom groups.
7. Taxonomic study of order Agaricales- Systersabf dark spored families viz., Boletaceae,
Bolbiteaceae, Boudarzewiaceae, Cortivariaceae,rikageae, Crepidotaceae, Entomataceae,
Gomphideaceae, Paxillaceae, Russulaceae; Systenwdtitght spored families. Agaricaceae,
Amanitaceae, Hygrophoraceae, Pluteaceae, Trictatémeaae.
. Order Aphyllophorales: Introduction and Systeosabf Cantharelloid forms, Thelephoroid forms,
Cupuloid forms, Clavarioid forms, hydnoid forms gratoid forms.
9. Gasteromycetes: Introduction and Systematics ooder Hymenogastrales, Lycoperdales,
Nidulariales, Phallales, Podaxales and Sclerodates

10. DNA isolation, amplification and ITS; RELP, RBPAnalysis; DNA Primers and markers; PCR
machine  and working knowledge; Gel Electrophoredilse of Geldoc, Sequence and
Phylogenetic data analysis.

11. Computer application in Mushroom Science, Fdionaof clade, dendrograms and sequence
alignment; Knowledge to submit mushroom sequenta aldine, NCBI, MEGA4 and Muttalign.

12.Ecology of mushrooms. Role of mushrooms in foressgstem.

13. Mycorrhiza ; endomycorrhiza (arbuscular mycaaly Ectendomycorrhiza (arbutoid mycorrhiza),

Ericoid mycorrhiza, Monotropoid mycorrhiza and acchycorrhiza.

14. Tissue culture in wild mushrooms.

15. Preparation of compost- paddy straw, saw dust.

16. Cultivation of edible and medicinal mushroomgaricus, Calocybe, Flammulina, Ganoderma,

Hericium, Lentinus, Pleurotus

(o]

SUGGESTED READINGS:
1. Allen, M.F. 1991. The Ecology of Mycorrhiza. Candge Univ. Press, Cambridge.
2. Bakshi, B.K. 1974. Mycorrhiza and its role in fargs FRI, Dehradun.



3. Chang, S.T. and W.A. Hayes. 1978Bhe Biology and Cultivation of Edible Mushrooms
Academic Press.

4. Hacskaylo, E. 1971. Mycorrhizae, USDA Forest Servikubl. No. 1189. US Govt. Printing
Office, Washington, DC.

5. Hawksworth,DL; Sutton, B.C. and Ainsworth G.C. 19&3ictionary of the Fungi. Kew,
Surrey, England

6. Krieger, LCC. 1967. The Mushroom Handbook. Doveblfations. INC New York.

7. Largent, D.L. 1977. How to identify Mushrooms tange? | Macroscopic features. Mad River
Press. Inc. Eureka.

8. Miller, O.K. Jr. 1981. Mushrooms of North AmeridP Dutton, New York.

9. Singer, R. 1986. The Agaricales in Modern TaxonoBf§MPS, Dehradun.

10.Stamets, P. and J.S. Chitton 1983. The Mushroontiva@tdr, Agarikon Press, Olympia,
Washington.

SLS/BOT/E002C : APPLIED PLANT ANATOMY

wnN e

oo

Different types of microscopes, their working artity.

Sources of Timber. Importance of knowledge of wetydcture.

How wood is formed: Cambium and its derivationgoselary growth, juvenile wood and mature
wood.

Physical features of wood visible on the crossaaafof log, sapwood and heart wood, growth
rings and growth marks, colour, luster, odour asde, weight, grain, texture.

Gross features of wood visible on longitudinal auef of wood.

Ultra structure of wood and techniques: Electromroscope, ultra structure of cell wall, micro-
fibril angle.

Natural defects of wood: Reaction wood, Knots,c8ilcontent and other defects due to stress.
Defects of timbers to utilization.

Wood structure in relation to properties and uses.

Criteria and methods of assessment of wood quialipfantation grown timbers, viEZucalyptus
andPoplar for pulp and timber.

SUGGESTED READINGS

Wilson and Whyte Text Book of Wood Technology. Bi®wn, McGraw Hill, New York.
Indian Forest Utilization. FRI Vol. | and II. Comagive Wood Anatomy. Sherwin Carlquist.
Ramesh Rao, K and Junija. Field Identification @fifaportant timbers of India, FRI.
Tieman Pitman. Wood Technology. New York.

Foster, AS, Nostrand, D Van. Practical Plant AnatoNew York.

Gupta, S. Atlas of Indian Heartwoods- their anat@ifeatures and photomicrographs.
Fahn, A. Plant Anatomy. Pergamon Press.
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SLS/BOT/E002D ECOSYSTEM ANALYSIS, GIS AND REMOTE SENSING
ANALYSIS

Aerial Photography and Photogrammetry (AP& P):

1. Fundamentals of Aerial Photography, History,i&ldilm processing, Procurement, and Security of
Aerial photographs, Energy source and atmosphdiigcts in aerial photography. Principles of
Aerial Photos (flight planningon).

2. Introduction to Photogrammetry, Geometry of Akriphotos, Stereoscopic photography,
Measurement of Height, Aerial Triangulation.

3. Principles and fundamentals of Aerial photoriotetation. Basics of Cartography.

Remote Sensing (RS):

4. Introduction to Remote Sensing. The electromiigspectrum, Energy instruction with atmosphere
and earth surface, satellite and sensors, Remosingedata acquisition.

5. Principles and basic concepts of Multi specffakermal and hyperspectral Scanning: Across-track
and Along Track multispectral Scanning. HistorySpiace Imaging

6. Image Interpretation: Type of Imagery, elemaftterpretationTechniques of Visual
Interpretation, Role of remote sensing in egwal research.

Digital Image Processing (DIP):
7. Fundamentals of digital image processing, Imaggfieation, Restoration and Enhancement.

8. Image classification: Supervised classificationsupervised classification, Hybrid classification
Post-classification smoothing and Classificatioouaacy assessment.

9. Principles of microwave sensing, Geometric cttarsstics, Spatial resolution. Spaceborne Radar
System, Application of passive microwave sensing.

Geoinformatics (G1S):

10. Basics of Computer, Hardware and software,

11. Principles and basics of Geographic Informa8gatem: Raster and Vector GIS, Database
creation and management. Network Analysigti&pdata integration and Modelling.

12. Basics of Global Positioning System, GPS Stdsland GPS utility.

Suggested Readings:
1. Lillesand & Kieffer, Remote Sensing and Image Iptetation. John Wiley & Sons,

New York.



. Sabins, F.F., Jr. Remote Sensing: Principledraedpretation.

. Bhatia, S.C. Fundamentals of Remote Sensing.

A WD

. Chanda, Datta, Majumdar. Digital Image Proces& Analysis.

ol

. Chang, K.T. Introduction to Geographic InforroatSystems.

»

. Rao, et al., Geographic Information System.
7. Johnston C.A. Geographic Information Systenmecmlogy.
8. Ahmed, E. | & Rabbany. Introduction to GlobalsRioning System.

9. Aronoff, S. 1991. Geographic Information SystewdManagement Perspective. Ottawa WDL
Publ.

10. Barrett, E.C. 1982. Introduction of Environm@riRemote Sensing. Chapman and Hall.

11. Burrough, P.A. 1986. Principle of Geographi¢otmation System for Land Resources
Assessment. Oxford University Press.

12. Colwell, R.N. 1983. Manual of Remote Sensingol.VLIl American Society of
Photogrammetry.

13. Curran, P.J. 1985. Principle of Remote Sensiaggman Group.

14. Dury, S.A. 1990. A Guide to Sensing. Interprgtimage of Earth. Wiley and Sons.

15. Hord, R.M. 1986. Remote Sensing: Method anglidation, John Wiley and Sons.

16. Jenson, J.R. 1996 Introductory Digital ImagecBssing, Prentice Hall. New Delhi.

17. Johnson, P.l. 1969. Remote Sensing in Ecoldgiu. Georgia Press, Athens.

18. Rampal, K.K. 1982. Text Book of Photogramme®yford and IBH Press.,

19. Rees, W.G. 1990. Physical Principles of RerSetesing, Cambridge University Press.

20. Schander, E. 1976, Remote Sensing for Enviratah&ciences. Springer Verlag.

21.Ulaby, F.T. Moor, R.K. and Fung, A.K. 1982. Mierave Remote Sensing Active and Passive.
Vol. I and Il Wesley Pub.

SLS'BOT/E03 LABORATORY COURSE 11
(Based on elective papers)

SLSYBOT/EO01A

1. Isolation of DNA and plasmid.

2. Restriction digestion of vector and DNA.

3. Ligation of DNA construct and vector.

4. Demonstration of transformation and selection ocbrmebinant clones.



SLS/BOT/E001B

1. To undertake studies on stand analysis, damem, diversity and similarity coefficient.
2. To make studies on gradient analysis.
3. To identify different forest types of the &be.
4. Calculate the Pateron week index of any mhforest stand.
5. Study ordination and continuum of differemtefst stands.
6. Study interspecific Association in forestnsta using Plot less technique.
7. Calculate analytical and synthetic charaatédifferent forest stands.
8. Prepare profile diagram of forest standsgi§imgle Plot Method.
SLS/BOT/E001C
1. Field surveys to study various types of natteaburces in Uttarakhand Himalaya.
2. Study on the pressures impinging on the natesmurces.
3. Observations on the Environment Impact AssessnuénHydroelectric Power Project in
Uttarakhand Himalaya.
3. Observations on Natural disasters viz., flotatsdslides, forest fires frequent in Himalayas
4. Visits to National Parks, Wild life Sanctuarignd Biosphere Reserves.
SLSBOT/E001D
1. Pollen morphological studies of some pterodophytggsnnosperms, and angiosperms
representing different morphological types usingtalysis / alkali maceration method.
2. Extraction of pollen grains from honey sample atudy of the frequency of different
morpho-types.
3. Study of in vivo and in vitro germination ablfen grains.
4. Morpho-anatomical study of stigma and style.
5. Study of the growth of pollen tube through siggand style.
6. Study of allergy producing pollen morpho-types.
SLS'BOT/E002A
1. Isolation and inoculation of mycorrhiza.
2. Study of seed borne pathogen. Description of pahopgymptoms and section cutting.
3. Isolation of some important pathogens.
4. Procedure of equipments uses.
5. To establish a plant disease clinic in the depanrtrfog advise to local people.



SLS/BOT/E002B

1. Collection, preservation and identification of dvihushrooms

2. Morphological features: field notes, chemical sfastts, photography, sporeprint, colour change,
smell, taste, etc.

3. Anatomical features: Microscopic studies, Mybzzal studies.

4. Ecological Observation.

5. Tissue culture techniques: Media preparatiohd sand liquid culture media preparation. Pure
culture techniques. Sub culturing, Lyophilizatiddgintenance of mushroom culture.

6. Cultivation ofAgaricus, Calocybe, Flammulilna, Ganoderma, LergiandVolvariella.

1. DNA Isolation, amplification and ITS, RELP, RARIDalysis, DNA primers

and markers. PCR and Gel electrophoresis.

SLSBOT/E002C

1. Different types of Microscopes, their working antllity. Research, Polarized and Electron
Microscopes.

2. Juvenile wood and mature wood: Maceration techrique

3. Section cutting and mounting of different typestsahd hard woods (locally available).
Microscopic and anatomical features of wood viaznbao, canes and coconut.

4. Ultra structure of the wood and techniques. Studged wall, microfibril angle and proportion of
tissues.

5. All physical features visible on cross surfaceaf. |

6. Gross features of wood visible on longitudinal acef.

SLSBOT/E002D

2. Stereo test and study of different types of aephbtos, Orientation of Stereomodel for
interpretation and mapping.

3. Determination of Scale, Determination of Height &tolpe.

4. Visual interpretation of aerial photos and sateltiata on different scales, Study of different $ype
of satellite data products.

5. Study of Multispectral data, Study of Image ProoessSystems, Display of raw data, Histogram
analysis.

6. Digital classification and Enhancement of satelldata, Information extraction using DIP
techniques.

7. Study of Geographic Information System, Geo-refeireyy designing GIS database, Editing

spatial and attribute data, out put presentation.



SEMESTER IV
SLSBOT/C016 CONSERVATIONAL BIOLOGY

1. Conservation: The basic concept, History ofseowation biology.

2. The origin and evolution of organism; genetiaspcity a factor in evolution; the invasion of
unoccupied ecological niches.

3. Patterns of biodiversity: Global and regionattgras of biodiversity, Distribution, Gradients,
Magnitude of biodiversity, Hotspots, keystone speceffects of species deletion and addition on
maintenance of biodiversity.

4. Uses of biodiversity: food, fodder, timber,r&b medicine, etc.; biodiversity based products and
industries; wild relatives of cultivated plantsiestific role of biodiversity.

5. Threats to biodiversity: Habitat loss and fregmwation, Genetic drift, Inbreeding, Disturbance,
Pollution, Climate Change, Overexploitation, InvasEpecies, Disease,

6. Global environmental problems: Global warmiozpne depletion, desertification.

7. Extinction to species: Susceptibility to extion causes of species extinction, endangered epeci
Red and Green Data Books.

8. Environmental Impact Assessment (EIA) origin @eyelopment, development in India, Purpose
and aims of EIA, Core values and principles, ElAgass, components of EIA, Participants in EIA
process, Impact identification methods.

9. Conservation of Biological diversity: Genetiangiples in conservation, biodiversity assessment
and inventory.

10. Survey and monitoring of biological resourcesmpling population for biological conservation;
Collection and analysis of inventory data, critevia choice of species for conservation. People
participation, biodiversity registers and their ntanance.

11. Conservation of energy resources; conservatiah maintenance of non renewable fossil fuel
resources; Conservation of biodiversity based rabésvenergy resources.

12. Conservation of biological resources: In sitd &x Situ Conservation Strategies, Designing
Networks of Protected Areas; Restoration of endeetyspecies, Problems of Small Populations,
Establishing New Populations; Sustainable use adigparticipation, Guidelines for Successful
Monitoring, politics and economics in the decisimaking process, Challenges for the future.

13. Protected Area Network, PAN with special refieeeto Uttarakhand and India. Indian biodiversity
and its conservation: International efforts for senving biodiversity viz., CITES, CBD, IUCN,
MAB, UNEP, UPQV (Union for the Protection of Newalat Varieties), WTO etc.). International
treaty on Plant Genetic Resources, Internationae@&ment for conserving marine biodiversity,
Wetland conservation, Rangeland management.

14. Ecosystem restoration, Strategies and planse&toration, Passive restoration (natural recqvery
and active restoration.

15. National Forest Policy 1929, Wildlife (Protect) act 1975, Forest (Conservation) Act 1980,
Environment (Protection) Act 1986, Fisheries AcB8Z9Wildlife (Protection) Amendment Act
1991, Biodiversity Act 2003, etc.

SUGGESTED READINGS
1. Cain, M.L., Bowman, W.D. & Hacker, S.D. 2008. Eapjo Sinauer Associates, Inc.
2. Dhar, U. 1993 (Ed.). Himalayan Biodiversity: Consdion Straegies, Gyanodaya Prakashan,
Nainital



3. Groombridge, B. and Jenkins, M.D. 2000. Global Biedsity. Earth’s living resources in the
21th century, UK. World conservation Monitoring @em Pp 246.

4. Hunter, M.L.J. 1990. Wildlife, forest and forestrfprincipals of Managing forests for
biological diversity. Prentice Hall. Englewood. fi8i New Jersey. 370 pp.

5. Hunter, Jr, M.L. & Gibbs, J.P. 2006. Fundamentél€anservation Biology. Wiley Blackwell.

6. Pullin, A Conservation Biology. Cambridge UniveysiPress, The Edinberg Building,
Cambridge CB2ZRU, UK.

7. Primack, R.B. 2006. Essentials of Conservation®jg! Sinauer Associates, Inc.

8. Primack, R.B. 2008. A Primer of Conservation Bigio§inauer Associates, Inc.

9. Singh, J.S., Singh, S.P. & Gupta, S.R. 2007. Egglognvironment and Resource
Conservation. Anamaya Publishers, New Delhi.

10.Western, D. and Pearl, M.C. 1989. Conservationv@nty-first century. Oxford University
Press, Oxford UK. Pp 109-120.

SLS/BOT/C017 BIOTECHNOLOGY AND GENETIC ENGINEERING OF PLANTS AND
MICROBES

. Biotechnology: Basic concepts, principles and scope

. Plant cell and tissue culture: General introductidnstory, scope, concept of cellular
differentiation, totipotency.

. Organogenesis and adventive embryogenisis: Fundamaspects of morphogenesis, somatic
embryogenesis and androgenesis, mechanisms, teesragd utility.

. Somatic hybridization: Protoplast isolation, fusiamd culture, hybrid selection and regeneration,
possibilities, achievements and limitations of ppdést research.

. Applications of plant tissue culture: clonal proptign, artificial seed, production of hybrids and
somaclones, production of secondary metabolitagfalat products, cryopreservation and
germplasm preservation.

. Recombinant DNA technology: Gene cloning principdesl techniques, construction of genomic
and cDNA libraries, choice of vectors, DNA syntiseand sequencing, polymerase chain reaction,
DNA finger printing.

. Genetic engineering of plants: Aims, strategies development of transgenics (with suitable
examples) Agrobacterium the natural genetic engineer, T-DNA and transpasediated gene-
tagging, chloroplast transformation and its utjlitytellectual property rights, possible ecological
risks and ethical concerns.

. Microbial genetic manipulation: Bacterial transfation, selection of recombinants and
transformants, genetic improvement of industriaknoibes and nitrogen fixers, fermentation
technology.

. Genomics and proteomics: Genetic and physical mappf genes, molecular markers for
introgression of useful traits, artificial chromases, high throughout sequencing, genome
projects, bioinformatics, functional genomics, roamays, protein profiling and its significance.

SUGGESTED READINGS:

Bhojwani, S.S. and Razdan, M.K. 1996. Plant TisGu#ture: Theory and Practice (a revised
edition). Elsevier Science Publishers, New YorkAUS



Bhojwani, S.S. 1990. Plant Tissue Culture: Applmad and Limitations. Elsevier

Science Publishers, New York, USA.

Brown, T.A. 1999. Genomes. John Wiley & Sons (A$l&). Ltd., Singapore.

Callow, J.A., Ford-Lioyd, B.V. and Newbury, H.J. 9@ Biotechnology and Plant Genetic
Resources: Conservation and Use. Cab Internati@xaln, UK.

Chrispeels, M.J. and Sadava, D.E. 1994. Plants,e$&seand Agriculture. Jones & Bartlett
Publishers, Boston, USA.

Collins, H.A. and Edwards, S. 1998. Plant Cell Gt Bioscientific Publishers, Oxford, UK.

Glazer, A.N. and Nikaido, H. 1995. Microbial Biotemlogy. W.H. Freeman & Company, New
York USA.

Gustafson, J.P. 2000. Genomes. Kluwer AcademiaimdPublishers, New York, USA.

Henry, R.J. 1997. Practical Applications of Planbl&tular biology. Chapman & Hall, Landon,
UK.

Jain, S.M., Sopory, S.K. and Veilleux, R.E. 1996 .Mitro Haploid Production in Higher Plants,
Vols, 1-5., Fundamental Aspects and Methods. Kluineademic Publishers, Dordrecht, The
Netherland.

Jolles, O. and Jornvall, H. (Eds). 2000. Proteonmc$unction Genomics. Birkhauser Verlag,
Basel, Switzerland.

Kartha, K.K. 1985. Cryopreservation of Plant cellel Organs. CRC Press, Boca Raton, Florida,
USA.

Old, R.W. and Primrose, S.B. 1989. Principles &n& Manipulation. Blackwell Scientific
Publications, Oxford, UK.

Primrose, S.B. 1995. Principles of Genome AnalyBlackwell Science Ltd., Oxford, UK.

Raghavan, V. 1997. Molecular Biology of Flowerintamits. Cambridge University Press, New
York, USA.

Shantharam, S. and Montgomery, J.F. 1999. BiotdolggpBiosafety & Biodiversity. Oxford &
IBH Publishing Co. Pvt. Ltd., New Delhi.

Vasil, I.K. and Thorpe, T.A. 1994, Plant Cell angstue Culture. Kluwer Academic Publishers,
The Netherlands.

SLS/BOT/C018 LABORATORY COURSE |
A. Laboratory/Field Exercisesin Conservation Biology.

1

2
3
4

5
6

. To study the pattern of regional biodiversity.

. To study the Hot spots and key stone species.

. Survey of biological resources.

. Study of habitat loss with respect to plant g®eclo observe factors expediting habitat loss, viz

floods, forest fires, land slides, natural and esyiblogical activities.

. Visits to national parks, sanctuaries and biespheserves of Uttarakhand.
. Visit to ecosystem restoration sites in minesharin Uttarakhand Himalayas.

B. Laboratory/Field Exercisesin Biotechnology and Genetic Engineering.

1. Growth characteristics &. coliusing plating and turbidimetric methods.
2.
3. Restriction digestion of plasmid and estimationhaf size of different DNA fragments.

Isolation of plasmid oE. coli by alkaline lysis method and its quantitation $pgzhotometrically.



4. Cloning of a DNA fragment in a plasmid vector, séormation of the given bacterial population
and selection of recombinants.

5. Demonstration of DNA sequencing by Sanger’s didemeyhod.

6. Demonstration of protoplast fusion employing PEG.

7. Organogenesis and somatic embryogenesis using@pisoexplants and preparation of artificial
seed.

8. Co-cultivation of the plant material (e.g. leafaiy with Agro bacteriumand study GUS activity
histo-chemically.

Manualsfor Laboratory Exercises

Butenko, R.G. 2000. Plant Cell Culture. Universtess of Pacific.

Collin, H.A. and Edwards, S. 1998. Plant Cell CrétuBioscientific Publishers, Oxford, UK.

Dixon, R.A. (Ed.) 1987. Plant Cell Culture: A Priaat Approach. IRL Press, Oxford.

Gelvin, S.B. and Schilperoort, R.A. (Eds.), 1994n®PMolecular Biology Manual,™ edition,

Kluwer Academic Publishers, Dordrecht, The Nethedta

George, E.F. 1993. Plant Propagation by TissueuBulPart 1. The Technology!“&dition,

Exegetics Ltd., Edington, UK.

6. George, E.F. 1993. Plant Propagation by Tissueu@ultPart 2.In Practice,"? edition,
Exegetics Ltd., Edington, UK.

7. Glick, B.R. and Thompson, J.E. 1993. Methods in nPlaMolecular Biology and
Biotechnology. CRC Press, Boca Raton, Florida.

8. Glover, D.M. and Hames, B.D. (Eds), 1995. DNA Chanil: A Practical Approach; Core
Techniques, ¥ edition, PAS, IRL Press at Oxford University Pre@ford.

9. Hackett, P.B., Fuchs, J.A. and Messing, J.W. 1988.Introduction to Recombinant DNA
Techniques: Basic Experiments in Gene Manipulatidre Benjamin/ Cummings Publishing
Co., Inc Menlo Park, California.

10.Hall, R.D. (Ed.), 1999. Plant Cell Culture Protacddumana Press, Inc., New Jersey, USA.

11.Shaw, C.H. (Ed.) 1988. Plant Molecular Biology: ra&tical Approach. IRL Press, Oxford.

12.Smith, R.H. 2000. Plant Tissue Culture: Technigaed Experiments. Academic Press, New
York.
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SLSBOT/E004 Dissertation/ Project Work

Dissertation is an elective and optional for shidescoring 75% or more upto second semester. The
dissertation is to be allotted in the beginnindlbSemester and would be submitted at the timthef
examination of IV Semester. The distribution of ksaior the Dissertation will be as below:

Periodical presentation . 60 Marks
Dissertation . 180 Marks
Viva-Voce . 60 Marks
Total . 300 Marks

The Dissertation would carry 09 credits in all.
The dissertation/ Project report shall be evalugiedly by the supervisor and one external examine

Following topics/research fields are proposed tentake Dissertation/ Project Work.
Any other current trends / topics suggested bybipartmental committee may also be considered for

the dissertation/project work.

Anatomy of Himalayan woods

Chromosome Analysis and Indexing of Blewyan Flora
Conservation of Endangered Species
Environment Impact Assessment

High Altitude Ecology and Climate Chang
Invasion Ecology

Inventorization of unexplored Areas &tatspots
Limnology

Plant Biodiversity Assessment

Pollution Monitoring

Population/weed/ Reproductive Biology
Survey of Less known Economic Plants

Or



In lieu of dissertation any two of the following elective papers of 03dite each and one lab
course of 03 credits (total 09 credits) would besen by the student.

SLSYBOT/EO05A  : PROPAGATION TECHNIQUES

1.

Environmental factors of Propagation: Fundamentgroclimate and edaphic factors in the
propagation environment; Managing the propagationrenment; Management of edaphic factors

in propagation; Management of Biotic factors-Patgognd Pest Management; Post propagation
care

Seed Propagation: Sources of seed, Harvestmh@mcessing seeds, Seed testing and seed storage;
Dormancy and regulation of germination; Field nuesefor transplant production

. Vegetative Propagation: Selection and managewtfealones in vegetative propagation; Reasons

for using clonal cultivars; Genetic basis of clgndgon-genetic variation within clones;
Propagation sources of their management

. Propagation by Cuttings: Observations of Aduents root and bud formation; Factors affecting

regeneration of plants from cuttings; Biochemicalsis for Adventitious root formation;
Importance and advantages of propagation by custtiigpes of cutting, stock plants, rooting
media; Management practices- Cutting nutritioneaarcuttings; Handling field propagated plants
and container grown plants.

Propagation by Grafting: Reasons for grafting bodding, Natural grafting; Polarity and genetic
limits of grafting, Graft incompatability; Types dajrafts: Detached scion graftage, Approach
graftage, Repair graftage; Scion-rootstock relatigm Aftercare of grafted plants.

Techniques of Budding: Rootstock for buddingm@&i of budding; Types of budding; Micro
budding.

Layering and its natural modifications: Physgyoof regeneration by layering; Procedures in
Layering; Management of plants during layering;nPlaodifications resulting in natural layering;

. Micro-propagation: Micro-propagation of planddtom tissue culture; Types of systems used to

regenerate plantlets by micro-propagation Calla,and protoplast culture systems.

Practical cour se;

PwowNPE
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Seed testing of different species for varigbil

Working out the germination percentage ofatéht types of seeds.

To study Plant propagation by seed (scariboasstratification)

Effect of pretreatments on germination of seed

Propagating different plants by using buddingd layering in the field at some
horticultural station,

Plant propagation by cutting and layering teghes.

Propagation through specialized vegetatiwecsires and micro propagation.
Preparation of different types of tissue a@tmedia.

Development of callus from different explants.

Regeneration of plants from callus.

10 Micropropagation of plants using different exyk.
11. Developing somatic embryos.
12. Development of synthetic seeds.

SUGGESTED READINGS:



Bajaj YPS. (ed). 198®Biotechnology in Agriculture and Forestr$pringer-Verlag.

Gupta P.K. 2000Elements of BiotechnologRastogi Pub.

Kumar S. and Singh M.P. 200Blant Tissue CultureAPH Pub.

Mandal A.K and Gibson G.L. (ed.). 19%0rest Genetics and Tree Breedi@BS.

Hong, T. D. and Ellis, R. H. 1998 protocol to determine seed storage behaviour

IPGRI Technical Bulletin No. 1. (J. M. M. Exlg and J. Toll, vol. Eds.) International

Khullar, P.et al 1992.Forest seedICFRE, New Forest, Dehra Dun.

Leadem, C.L. 1984uick Tests for Tree Seed ViabiliB.C. Ministry of Forests and

Lands, Canada.

8. Schmidt, L. 2000Guide to handling of tropical and subtropical foreged DANIDA Forest
Seed Centre, Denmark.

9. ISTA. 1993.International Rules for Seed Testingternational Seed Testing Association,
Zurich, Switzerland.

10.Hartman, H.Jet al,, 1990 : Plant propagation . Principles and pcasti Prentice Hall,
New Delhi.

11.Schwalz. M. 1975. Guide to commercial hydrophongsel Univerisity, Jerusalem.
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12.Sharma, V.K. 1996. Plant Nurseries: Techniquesdymtion and management. Indian
Pub. New Delhi.

13.Sadhu, M.K. 1989 : Plant propagation. New Age Pgw Delhi.

14.S. S. Bhojwani and M. K. Razdan. 1996. Plant tissutire: Theory and Practice.
Elsevier Publishers, Amsterdam.

15.Dixon R. A. and Gonzales R. A. (Ed.) 1994. Platit @dture, a practical approach.
Second Edition. Oxford University Press, Qgfo

16.Gamborg O. L.and G. C. Phillips. 1995. Plant cefisue and organ culture, fundamental
methods. Springer International student Edition.

17.Sharma,R.R. and Manish Srivastava Plant Propagation and Nursery
Management (Hardcover).

18. Aldriance GW and Brison FR (2000) Propagation oftibaoltural plants. Mc Grow Hill
Book Company. Inc, New York.

19.Bose T. K., Mitra S.K., Sadhu M.K. and Das P. (19®Topagation of Tropical and Sub
tropical Horticultural Crops. lIind Edition, NayadRash, Calcutta.

20.Sharma RR (2002) Propagation of Horticultural cropenciples and Practices. Kalyani
Publishers, New Delhi.

SLSBOT/E005B .ENVIRONMENT MANAGEMENT WITH REFERENCE TO WESTERN
HIMALAYA.

1.

Introduction to the Environmental Management,jdvi&Environmental Problems, Environmental
ethics; Resource and conflicts, Environmental La8teckholm Conference, The Earth summit,
The Copenhagen Conference, Environmental Proteetiml Fundamental rights, Environmental
Governance in India, Man and Environment, Trade Bndironment; the WTO and GATS,

Environment Concerns and WTO.

. Introduction to the Environmental Impact AssesstnPlanning and Significance, EIA practices
and future trends in India; Legal frame work forAElImpact of forest fires, Forest Fire



Assessment and Risk Zonation. Thermal power swti®ower line and roads, River valley
projects, Urbanization and Industrialization, Migimctivities, GHGs, CFCs, fossil fuels etc.,
Flood monitoring, Snow melt and Glaciers, Ozonedrayepletion. Principles of Environmental
Analysis, Role of remote sensing in EIA.

3. Environmental Management and Natural Resourcés Pollution , Water Pollution and its
Management, Environmental Pollution Act;, Wastepdsal and management, Integrated solid
waste management, Recycling, Incineration, Sanitandfill, Sewage disposal and sewage
treatment; Hazardous wastes.

4. Environmental policy and environmental managensgstem, Audit items and audit procedures,
ISO Certification.

5. Watershed management: Definition and basic eqis¢ Aims and Principles, Importance of
integrated watershed management, Principal waténstoblems of India.

6. Basic concept of ecosystem and community, Biokl populations and communities, Ecological
niches, interaction among species, Key stone speSigecies diversity and edge effects, Major
terrestrial and aquatic biomes, Energy Flow, Faeths and trophic levels, Ecosystem diversity,
Climate shifts, Species movements.

7. Biodiversity and conservation, In-situ and ex-situ conservation, Indigenous knowledge and
biodiversity conservation, Loss of biodiversityusas and its impact; Convention on biodiversity,
Major Biodiversity resources. Global trends of isive species, threats and managing invasive
plants.

8. Protected areas concept and purpose, typeotégbed areas and threats, In situ conservation and
protected areas; Role of local communities ingut@d area management.

9. Renewable Energy Production and Managementrggneoncepts, present global energy use,
future energy needs, renewable needs, energy catiser.

10. Biofuel plants-Jatropha sugarcane and oil crops, Biofuel plantation, gneariteria for species
selection, achievement of sustainable Biofuel potidn; Bioconversion, utilization of biomass
sources, Incineration of organic wastes for enerfjifen invasive species and bioenergy
production; Bioenergy and food production contrgies. Carbon sequestration and carbon pools.

Practical:

1. Identification of Key stone species.

2. To study phytoplankton and benthos in aquadities.

3. Analysis of water for dissolved oxygen.

4. Estimation of biological oxygen demand andnsical oxygen demand.



5

. Case study of any hydroelectric power projedtitarakhand with EIA prospective using remote
sensing and GIS.

SUGGESTED READINGS

1. FAO Conservation Guide Nos. 12, 13/1, 13/3, 13346,114. Rome.

2. Heywood, H.V. 1995. Global Biodiversity Assessment.

3. Lochwood, M., Worboys, G.L. and Ashish, K. 2006. ridging Protected Areas: A Global
Guide.

4. Ramakrishnan, P.S., Saxena, K.G. and Chandrashékéda 1998. Conserving the sacred for
Biodiversity Management. Oxford and IBH Publ. C@viNDelhi

5. Richard, P.P. 1998. Essentials of Conservationdgil Boston University.

SLSYBOT/EO05C BIOINFORMATICSAND BIOLOGICAL DATA BASE

1

N

(o2}

. Concepts, overview and scope of bioinformatBisjnformatics and the Internet, Basic principles
of computing in bioinformatics, Use of databasesBinlogy: primary databases: Gene Bank,
SWISSPROT, PDB; specialized databases: PFAM, SROSITE; database querying using
keywords and search engines.

. Annotated sequence databases, Genome and ongspmesific databases, miscellaneous databases,

Sequencing DNA, RNA and proteins, determination pobtein structure, Gene and protein

extraction data.

Data retrieval with Entrez, DBGET/Link DB and SKsequence retrieval system), Sequences

similarity searches, Amino acid substitution matsic databases searches with FASTA and

BLAST, Multiple sequences alignment and family telaships, Protein families and pattern

databases.

Principles of genome annotation, Annotationls@nd resources, Conceptual models of protein

structure, protein structure and function, Obtainiviewing and analysing structural data,

Classification of proteins of known three-dimens#b structure: CATH and SCOP, Protein

structure prediction, Secondary structure preductio
Microarray data analysis, tools and resourSegjuences sampling and SAGE, Analysing data

from 2D-PAGE gels, Analysing protein mass spectitoynelata, modeling and restructuring
molecular pathways, Protein interaction informatldgher-order models.

. Phylogenetics, cladistics and ontology; Buildpigylogenetic trees; Evolution of macromolecular

sequences.

Chemoinformatic resources, Conventions imeggnting molecules, Pharmainformatics.

SUGGESTED READINGS

1. Attwood, T.K. & Parry-Smith, D.J. 1999. Introduatido Bioinformatics. Addison Wesley
Longman, Harlow, Essex.

2. Baxevanis, Andreas D. & Quellette, B.F. Francisf£Bioinformatics: A Practical Guide to
the Analysis of Genes and Proteins, 3rd editioe\MBlackwell.

3. Brown, T.A. 2006. Genomes 3. Garland Science.



4. Lesk, A.M. 2005. Introduction to Bioinformatics,d3edition. Oxford University Press, Oxford.

5. Mount, D.W. 2004. Bioinformatics: Sequence and GemocAnalysis. Cold Spring Harbor
Laboratory Press, U.S.

6. Parish, J.W. & Twyman, R.M. 2002. Instant Note8iainformatics. Taylor & Francis.

7. Patthy, L. 1999. Protein Evolution. Blackwell Sateritd., Oxford.

8. Primrose, S.B. & Twyman, R. Principles of Genomeakmris and Genomics. Blackwell,
Oxford.

9. Zyelibil, M & Baum, J.O. 2007. Understanding Biainfnatics. Garland Science.

Database Sites
www.ncbi.nlm.nih.gov
www.dnalc.org
www.hugo-international.org
www.enseml.org

Practical course

Introduction to bioinformatics softwares and trawnloading and installation.
2. Hands on experience on the database BLAST, FASTA.

3. Searching sequences, data analysis and modetitegular pathways.

4. Constructing Phylogenetic trees.

=

SLSBOT/E005D  : SEED PATHOLOGY

Introduction, terminology and historical deyaieent, seed health and its importance.

Kinds of seed borne pathogens: fungi, bacteniases, viroides and nematodes.

Types of damage caused by the seed bornetimsgeds and crops.

Nature of seed infection. Systemic infectionotigh flower, fruit and seed stock. Penetration

through seed coat, natural openings and inflicfgehongs.

Longevity of seed borne pathogens. Factorgeniting longevity.

Epiphytology of seed borne diseases, monocwgaiitpolycyclic diseases

. Detection of seed borne pathogens, objectivesed health testing. Testing methods for seedeborn
fungi, seed borne bacteria, seed borne viruseseeud borne nematodes.

. Study of seed borne diseases of certain spexdps, cereals, millets, pulses, oil crops, fitneps,
and vegetable and timber crops

9. Control of seed borne pathogens: selectioneefl sproduction areas, crop management, seed

treatment, certification, plant quarantine and algeresistance.

PwnE
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Practical:

1. Field inspection of seed crops and visual eration of seeds for infections.

2. Seed soaking for the detection of certain se@edeéopathogens (fungi) and nematodes.
3. Seed washing tests and incubation methods.

4. Seedlings symptomatology tests.

5. Detection of bacteria by Agar Plate methods.



6. Viruses : Physical examination, Grow out tekiszyme linked immunoabsorbent assay (ELISA)
and Polymerase Chain Reaction (PCR).

Visit to seed processing plants and seechtgkiboratory.

Reduction of seed inoculum by chemical seeattnents.

Testing amount of pesticides in treated seeds.

© oo~

SUGGESTED READINGS

Neegard P. 1977. Seed Pathology Vol | and Il. MdleMiPress, London

Suryanarayan, D. 1978. Seed Pathology. Vikas Pdalse. Pvt. Ltd. New Delhi.

Jha, D.K. 1995. A Text Book of Seed Pathology. ¥iRabl. House. Pvt. Ltd. New Delhi.
Agarwal, V.K. 1978. Principles of Seed Pathololgy(ed.) James B.S. Sindair.CRC Press. Il
Edition.

Desai, B.B. Seed Handbook. CRC Press.

Singh, Gurnam, Seed Pathology. Pointer Publisiagoud

Sing, T. Seed Technology and Seed Pathology . &ditblisher, Jaipur.

Nene, Y.L. and Agarwal, V.K. 1978. Some seed baliseases and their control. ICAR, New
Delhi
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SLSBOT/E006 LABORATORY COURSE II

Students will have to choose two practical coufsa® the theory papers opted by the student.
Syllabus of each practical course has been memtiahthe end of theory paper.
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Ordinance for Business Management Courses

Department of Business Management
(Approved copy of Syllabus based on credit System for two year full time Master in
Business Administration Degree Programme)

1. Two Year Full time M.B.A. Degree Programme:

There shall be full time Master’s Degree Programme in Business Administration (M.B.A). The
duration of the Programme shall be two years (Two full Academic Years of Four Semester of six
month each). Accordingly each year is divided in two semester- First and Third Semesters from July
to December and Second and Fourth Semesters from January to June. The Examination for First
and Third Semester shall ordinarily be held in the month of December and for Second and Fourth
Semester in the month of May or on such dates as convenient to the University.

2. Intake: Total number of seats: There shall be a maximum of seventy Eight (78) seats for each
year or such number of seats as may be approved by the University. The reservation policy will be
applicable as laid down by the Central Government.

Course Fees: The Fees and other charges for the Course and norms for refund of fees shall be as
prescribed by the University from time to time.

3. Eligibility for Admission to the Programme: No students shall be eligible for
admission to Two Year Full time M.B.A Degree Programme unless he/she has completed Three
Year Degree course University/Autonomous Institution.

4. Admission Procedure: Admission to Two year full time MBA Degree Programme shall be
through entrance test conducted by the University or such by such agency as may be authorized by
the University. The merit for admission shall be prepared on the basis of written test, Group
Discussion and Personal Interview conducted by head/coordinator of the MBA programme.

5. Examination: Examination and evaluation shall be as per the university rules.

6. Course Numbering/coding: For two year full time MBA Degree course, the course
structure shall be as per the following numbers and codes:

MBA-First Semester (All Papers are Compulsory-Total credits-18)

Paper Code Subject/Paper Credit | L

o

BM/SOM/C-101

Principles and Practices of Management

3

BM/SOM/C-102

Business Environment

BM/SOM/C-103

Entrepreneurship Development

BM/SOM/C-104

Financial Accounting

BM/SOM/C-105

Managerial Economics

BM/SOM/C-106

Management Information System

WwWww|wlw
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MBA-Second Semester (All Papers are Compulsory-Total credits-18)

Paper Code

Subject/Paper

Credit

L

BM/SOM/ C-201

Financial Management

3

BM/SOM/ C-202

Human Resource Management

BM/SOM/ C-203

Organizational Behaviour

BM/SOM/ C-204

Production and Operations Management

BM/SOM/ C-205

Marketing Management

BM/SOM/ C-206

Research Methodology

BM/SOM/ SS-207

(Self study course) Professional Communication

WWWw w w
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MBA-Third Semester(Total Credit-C-9 E-9)
Three (3) compulsory Papers and three (3) Optional/elective papers has to be selected for
study in such way that two (2) papers from one Group known as Major specialization and

One (1) Paper from another Group known as Minor Specialization.

Paper Code Subject/Paper Credit || T|P
BM/SOM/C- 301 | Management Accounting 3 3100
BM/SOM/ C-302 | Project Management 3 21110
BM/SOM/ C-303 | Operations Research for Business Applications 3 2(1]0
BM/SOM/E-304 Marketing Group

M-1 1. Consumer Behaviour 3 211|0
M-2 2. Marketing Research 3 21110
M-3 3. Marketing of Services 3 21110
M-4 4. Industrial Marketing 3 21110
M-5 5. Rural Marketing 3 21110
BM/SOM/E-305 HR M Group
H-1 1. Labour Laws 3 21110
H-2 2. Counseling Skills for Managers 3 2110
H-3 3. Social Security &Labour Welfare 3 21110
H-4 4. Industrial Psychology 3 2110
H-5 5. Compensation Management 3 21110
BM/SOM/C-306 Einance Group
F-1 2. Financial derivative and Risk Management 3 21110
F-2 1. Security Analysis & Portfolio Management 3 21110
F-3 3. Financial Institutions and Markets 3 21110
F-4 4. Management Control System 3 21110
F-5 5. Strategic Financial Management 3 21110
BM/SOM/C-307 International Business Group
IB-1 1. International Trade Procedure & Documentation 3 21110
IB-2 2. International Trade Theories and Policies 3 21110
IB-3 3. International Business Environment 3 21110
IB-4 4. International Marketing Management 3 211|0
IB-5 5. International Business Law and Taxation 3 21110
BM/SOM/SS-308 | (Self study course) Business Ethics 3 3/0]0
MBA-Fourth Semester(Total Credit-C-9 E-9)

Three (3) compulsory Papers and Three (3) Optional Papers to be selected for study in such
way that Two (2) Papers from one Group known as Major specialization and One (1) Paper
from another Group known as Minor Specialization.

Paper Code Subject/Paper Credit |[L|T|P
BM/SOM/C-401 | Industrial Training & Project Report 311(1] 1
BM/SOM/C-402 | Strategic Management 312|011
BM/SOM/E-403 | Marketing Group

M-6 1. Advertising Management 3121 0

M-7 2. Sales and Distribution Management 312(1] 0

M-8 3. Product Management 3/12(1] 0
BM/SOM/E-404 | HRM Group

H-6 1.Industrial Relations 312110

H-7 2.0rganizational Development & Intervention 312(1] 0
Strategies




H-8 3. Human Resource Planning and Development 3/12|1] 0
BM/SOM/E-403 | Finance Group
F-6 1. International Financial Management 3121 0
F-7 2. Banking and Financial Services 312110
F-8 3. Cost Accounting 312(1] 0
BM/SOM/E-404 | International Business Group
IB-6 1. Import Export Management 312110
IB-7 2. Financing of Foreign Trade 312110
IB-8 3. Global Logistics and Supply Chain 312(1] 0
Management
BM/SOM/C-405 | Dissertation & Viva-Voce 3/0{0] 3
BM/SOM/SS-406 | (Self study course) Disaster Management 31211 0

9. The Credit Based Course Structure of Two Year Full Time M.B.A Degree
Programme is thus structured in the following manner:

Course with Credits Semester-I| Semester-11 | Semester-111 | Semester-1V
Core 18 18 9 9
Elective - - 9 9
Self Study Course - 3 3 3

Code number mentioned above the words denotes as — BM-Business Management SOM- School
of Management, C- Core subject, E- Elective subject, M-Marketing Management Group, H-Human
Resource Management Group, F-Financial Management Group, IB-International Business Group.
Lectures, T-Tutorials, P-Practical, The rest of provisions as per common Ordinances of
University shall be Applicable.




MBA- | semester(All Papers in First Semester are compulsory)

BM/SOM/C-101 —Principles and Practices of Management

(i)

(i)
(iii)

(iv)
(v)

(vi)

Nature, Scope and Significance of Management, Evolution and Development of
Management Thought.Process and Functions of Management. Functional Areas of
Management.

Nature, significance and scope of Planning, Types of Plans, Process and
Techniques of Decision Making, MBO, MBE,Planning Strategies and Policies.
Nature and Significance of Organizing- Organizations Theories, Organization
Structure, Departmentation, Line and Staff Relationship,Span of Management,
Authority, Delegation and Decentralization and Group Functions, Staffing,
Appraisal and Development of Managers, Formal, Informal and matrix
Organizations.

Directing-Techniques of directing,Motivation-Concept,Theories of Motivation,
Leadership Patterns and Styles.

Concept and Significance of Communication, Process, Types and Techniques of
Communication, Barriers of Communication.Overcoming  barriers to
Communication, Essentials of effective communication, Grapevine

Nature and Scope of Co-ordination, Principles, Techniques and Barriers to Co-
ordination,Controlling-Elements, Process and Styles of Control, Techniques of
Control, Challenges before Future Managers in 21% Century.

Suggested Readings

1. Drucker, F. Peter -Management-Tasks, Responsibilities & Practices
2. Koontz ‘O’ DonnelWeihrich -Elements of Management

3. Koontz ‘O’ Donnel C -Management-A Book of Reading
4.Drucker, F. Peter -The Practice of Management
5.Terry and Franklin -Principles of Management

6. Stoner and Freeman -Principles of Management

BM/SOM/C-102- Business Environment

(i)

(i)

(iii)

(iv)

Concept, Nature and Significance of Economic, Socio-cultural, Political, Legal,
Technological and Other factors affecting business Operations and Growth,
Economic Systems — Capitalism, Socialism, Communism and Mixed —Economic
System

Monetary Policy- Role of Reserve Bank of India, Monetary Policy Tools, Fiscal Policy
and its importance in an economy, Exchange Rate and its determinants.

Indian Economy and Business before Economic Reforms of 1991, Need for Economic
Reforms, New Economic Policy- Liberalization, Privatization, Globalization and its
impact on Indian economy and business. India’s Growth Story in the Post Reform
Period.

Indian Financial System and its Evolution, Components of Financial System.
Classification of Financial Markets- Money Market, Forex Market, Capital Market.
Instruments of Capital Markets- Pure instruments, Hybrid instruments and Derivatives;
Financial intermediaries and their types- Housing Finance Companies(HFCs), Merchant
Banks, Venture Capital Companies, Nidhi Companies, Chit Fund Companies, Insurance
Companies.



(v) FDLFII and their role in Indian economy, Export Promotion schemes in India; WTO-
objectives, functions; India and WTO; The Basel Accord, Basel I1l norms and India.

(vi) Business Ethics and Corporate Social Responsibility, Corporate Governance.

Suggested Readings

1. Francis Cherunilam: ‘Business Environment’, Himalaya Publishing House, New Delhi
2.MonikaKashyap&MahendraBabuKuruva:  ‘Economic Reforms in India Since
1991’ ,SAGE Publications, New Delhi.,ISBN:9789352807222.

3. Misra, S.K. and Puri, V.K.: ‘Economic Environment of Business’, Himalaya Publishing
House, New Delhi.

4..Misra, S.K. and Puri, VK. : ‘Indian Economy’, Himalaya Publishing House, New Delhi.
5. Rudder Dutt and Sundharam K.P.M.: ‘Indian Economy’, S. Chand & Company Limited,
New Delhi.

BM/SOM/C-103-ENTREPRENEURSHIP DEVELOPMENT

Objective:

The objectiveof the section is to develop conceptual understanding of the topic among the
studentsand comprehend the environment of making of an Entrepreneur. Specific topics to
be covered in the section are as follows:

Unit 1

Meaning, definition and concept of Enterprise, Entrepreneurship &Entrepreneurship
Development, Evolution of Entrepreneurship,Theories of Entrepreneurship. Characteristics
and Skills of Entrepreneurship, Concepts of Entrepreneurship, Entrepreneur v/s
Intrapreneur, Entrepreneur Vs. Entrepreneurship, EntrepreneurVs. Manager, Role of
Entrepreneurship in Economic Development, Factors affecting Entrepreneurship, Problems
of Entrepreneurship

Unit 11

Meaning and concept of Entrepreneurial Competency, Developing Entrepreneurial
Competencies,Entrepreneurial Culture, Entrepreneurial Mobility, Factors affecting
Entrepreneurial mobility, Types ofEntrepreneurial mobility. Entrepreneurial Motivation:
Meaning and concept of Motivation, Motivationtheories, Entrepreneurship Development
Program: Needs and Objectives of EDPs, Phases of EDPs, Evaluationof EDPs

Unit 111

Role of Government in promoting Entrepreneurship, MSME policy in India,Agencies for
Policy Formulationand Implementation:District Industries Centers (DIC), Small Industries
Service Institute (SISI),Entrepreneurship Development Institute of India (EDII), National
Institute of Entrepreneurship & SmallBusiness Development (NIESBUD), National
Entrepreneurship Development Board(NEDB),FinancialSupport System:Forms of Financial

5



support, Long term and Short term financial support, Sources of Financialsupport,
Development Financial Institutions, Investment Institutions

Unit IV

Women Entrepreneurship: Meaning, Characteristic features, Problems of Women
Entrepreneurship in India,Developing Women Entrepreneurship in India, Concept of Social
Enterprise and Social Entrepreneurship,Social Entrepreneurs, Sustainability Issues in Social
Entrepreneurship, Rural Entrepreneurship, FamilyBusiness Entrepreneurship,Concepts of
Entrepreneurship Failure, Issues of Entrepreneurial failure, Fading ofEntrepreneurial
success among once leading corporate groups, Entrepreneurial resurgence, Reasons
ofEntrepreneurial Failure, Essentials to Avoid Unsuccessful Entrepreneurship.

Unit VvV

Forms of Business Ownership, Issues in selecting forms of ownership, Environmental
Analysis, Identifyingproblems and opportunities, Defining Business Idea, Planning
Business Process,

Project Management:Concept, Features, Classification of projects, Issues in Project
Management, Project Identification, ProjectFormulation, Project Design and Network
Analysis, Project Evaluation, Project Appraisal, Project ReportPreparation, Specimen of a
Project Report

Suggested Readings:

1.Lall&Sahai:Entreprenurship(Excel Books)

2.KakkarD N-Enterpreneurship Development(Wiley Dreamtech)
3.A.K.Rai—Entrepreneurship Development, (Vikas Publishing)
4.Holt Entrepreneurship : New Venture Creation (Prentice-Hall)
5.Barringer M J-Entrepreneurship(Prentice-Hall,)

6.Nina Jacob,-Creativity in Organisations (Wheeler,)

BM/SOM/C-104- Financial Accounting

Q) Financial Accounting-Meaning, Objectives, Concepts and Conventions.
Branches of Accounting, Internal and External Users of Accounting,
Advantages and Limitations of Financial Accounting, Accounting Standards.

(i)  The Double Entry System- Its Meaning and Scope, The Journal, Cash Book,
Ledger, Trial Balance, Trading Account, Profit and Loss Account, Balance
Sheet, Entries and Adjustments of different heads in different Books and
Accounts. Introduction of Company Accounts.

(i) Analysis of Financial Statements- Ratios, Comparative and Common Size
Statements, Cash Flow and Funds Flow Analysis, Management Audit and
Financial Reporting.

(iv)  Cost Accounting — Nature, Objectives, Significance of Cost Accounting,
Classification of Cost, Costing for Material, Labour, and Overheads. Marginal
Costing and cost volume profit Analysis- Its Significance, Uses and Limitations.

(V) Standard Costing- Its Meaning, Uses and Limitations, Determination of
Standard Cost, Variance Analysis-Material, Labour and Overhead.

(vi)  Responsibility Accounting- Its Meaning and Significance, Cost Profit and
Investment Centers, Accounting for Price Level Changes- Concepts CPP and
CCA Methods.




Suggested Readings

(1) Anthony, R N and Welsh, G A -Fundamentals of Management Accounting
(2) Khan and Jain -Management Accounting

(3) Horngren, C T -Cost Accounting

(4) Gupta, R L -Advanced Accountancy

(5) Shukla and Grewal -Advanced Accounts

BM/SOM/C-105- Managerial Economics
(i) Meaning, Definition, nature and scope of managerial economics; Goods, Utility, Value,
Price, Wealth, Income, Equilibrium. Managerial Economist- Role and responsibilities.
(i) Demand- Meaning, Types; Demand function, Law of Demand, Reasons for downward
slope of demand curve, Demand function, concept of elasticity and elasticity of demand-
Price elasticity of demand, Income elasticity of demand ,cross elasticity of demand ;
Demand forecasting- Meaning, Types, Techniques.
(iii)Concepts of Cost-Cost Classification, Fixed and Variable, Total, Marginal and
Average Cost, Opportunity Cost, Real Cost, Cost Out-put Relationship in Short Run and
Long Run, Cost Analysis in the Process of Decision Making, Cost and Optimum Size of
Plant.
(iv)Production and cost Function-Law of variable proportions and returns to scale,
Economies of scale, concept of cost, cost function: Short run and long run- Total fixed and
total variable cost- short run average and marginal cost curves. Theory of long run cost-
Minimum efficient scale,long run average cost curve, Break Even Analysis.
(v)Price determination under various market Structures - Meaning of market,
classification of market structures, Perfect and Imperfect competition, Monopolistic
competition, pure oligopoly; Pricing and its determinants, Price determination under perfect
competition, monopoly, imperfect competition and oligopoly.
(vi)Basic Macro Economics-Concept of National Income and methods of measurement:
Economic growth- Meaning and determinants, phases of business cycle, Inflation-Meaning,
Types and causes.
Suggested Readings

(1)H.L.Ahuja- Managerial Economics

(2) Nemmers, Erwin Esser -Managerial Economics Text &Analysis

(3) Alexander, KJ W and Kemp, AJ  -The Economist in Business

(4) Norman, N Parish -Economic Analysis

(6) Adhikari M -Business Economics

(7) Baye -Managerial Economics &Business Strategies
(8) Varshney, R L and Maheshwary-Managerial Economics

(9) M.L.Jhingan and J.K.Stephen- -Managerial Economics

(10) Maheshwari- Managerial Economics

(11) R.L.Varshney andK.L.Maheshwari- Managerial Economics
BM/SOM/C-106-Managementinformation System
Objective: This subject offers a fundamental framework for information systems
application in organization. It also covers a wide spectrum of information technology
aspects in order to prepare the students to undertake IT associated work with ease when
they enter the industry. It identifies the various information systems solution for vertical
and horizontal workflow of business operations.
Unit I Concept of Computers
History, Generation of computers, Characteristics of computers, Functions of computer,
Types of computers, Benefits & Drawbacks of computers, Meaning of Computer system,
Computer Architecture, Computer Hardware — Input output devices, Computer Software —
types, applications, Types of Computer networks.
Unit I1: Foundation concepts




Foundations of information systems (IS) in business:Data & Information, Information as a
Resource, System concepts — Components of an IS — IS resources — Fundamental roles of
IS applications in business, SDLC.

Unit 111: Kinds of Information Systems

TPS, OAS, MIS, DSS, GDSS, ES, ECS or ESS, Functional business systems — Sales &
Marketing, Financial & Accounting, HR, Operational IS, cross-functional enterprise
systems and applications — service sectors

Unit IV: Role of MIS

Strategic Advantage with MIS, Competitive Strategy Concept, The Value Chain and
Strategic IS, Using IT for Strategic Advantage: BPR, Creating a Virtual Company,
Improving Business Quality: Becoming an Agile Company, Building a Knowledge
Creating Company

Unit V: e-Business

E-Business models — Customer relationship management (CRM) — Enterprise resource
planning (ERP) and Supply chain management (SCM), E-Commerce systems — Essential e-
Commerce processes — e payment processes — e-commerce application trends — Web store
requirements

Unit VI: Management challenges

Rapid change in Technology, Quality Assurance —Ethical and Social Dimensions — IP
Rights as related to IT Services / IT Products, Security threats, System vulnerability and
hazards, Information security and access control, Communication and application control,
Disaster recovery planning, IT risk management, Information privacy.

Suggested Readings:

1.Stair & Reynolds — Fundamentals of Information Systems (Thompson, 2nd Ed.)

2. D. P. Goyal - Management Information System (Mac Millan, 3rd Ed.)

3. Jawedkar W S - Management Information System (Tata McGraw Hill, 3rd Ed.)

4. Arora Ashok, Bhatia Akshaya — Management Information System (Excel, 1st Ed.)
5. Davis & Olson — Management Information System (TMH, 2nd Ed.)

6. IT for management - Ramesh, B.New Delhi: Tata McGraw Hills Publications, 2009.

MBA- Il Semester
(All Papers in this Semester are compulsory)

BM/SOM/C-201-Financial Management

Q) Financial management and financial planning- Traditional and Modern concept
of Finance Function, Nature, Scope and Importance, Financial Environment.
Risk-return trade off, relationship of finance to economics and accounting.
Forms of Business organisation.

(i) Time Value of Money ,Risk and return of Portfolio, Measurement of Market
Risk, Valuation of securities- Basic valuation model, bond valuation , equity
valuation.

(iii)  Basics of Capital Budgeting- Capital Budgeting process, cost and benefits, basic
principles, investment criteria, Net Present Value, Benefit-Cost Ratio, Internal
Rate of Return, Payback Period, Accounting rate of return. Leverage- Meaning,
Significance and Types; Capital Structure and Cost of capital Theories of
capital structure, Designing Optimal Capital Structure, EBIT and EPS Analysis,

(iv)  Working Capital Management-Concept, Needs and Nature of Working Capital,
Methods of Determining Working Capital, Requirement, Financing and Control
of Working Capital.




(v)

(vi)

Dividend Policy and share valuation- Walter Model, Gordon Model, Miller and
ModiGilani Position. Payout ratio, stability, dividend as a residual payment.
Corporate dividend behavior, legal and procedural aspects, Bonus shares and
stock splits, Share Buybacks.

Management of Earnings, Retained Earnings and Dividend Policies, Dividend
Practice and Dividend Models; Management of Long term Funds, Sources of
Long Term Finance, Financial Institutions and Term lending; Lease Financing,
Mergers and Acquisitions. Take over, Strategic Financial Alliances.

Suggested Readings

(1) Khan, M Y -Financial management
(2) Prasnna Chandra -Financial Management
(3) Pandey, | M -Financial management
(4) Kuchal, SC -Financial Management and Corporate Finance
(5) Van Home -Financial management

BM/SOM/C-202- Human Resource Management

(i)

(i)

(iii)

(iv)

v)

Personnel Management-Concept, Nature, Scope and Importance of Human
Factor; Evolution and Growth of Personnel Function in Management;
Philosophy of Management of HRM; Present Status and Future of Human
Resource Management in India. Personnel Department- Organization and
Functions; Procurement- Job Analysis,

Human Resource Planning-Meaning and process, Manpower Planning:
Recruitment, Selection, Placement, Induction. Methods of Manpower Search,
Reality shock

Development-Need, Objectives and Methods of Training; Procedure of Training
and its Efficacy. Development of Managers- Principles, Methods. Training and
Promotion; Performance Appraisal, Methods of Performance appraisal,

Wage and Salary Administration; Wage Policy- Concept, Role and Importance;
Job Evaluation; Fringe Benefits; Incentive Compensation- Prerequisites and
Problems in Indian Context; Personnel Audit.

Group Dynamics, Morale in Work Groups, Employee Turnover and its causes.
Employee Productivity. Emerging issues and trend in HRM

Suggested Readings

(1) Flippo, EB -Principles of Personnel Management

(2) Yoder Dale -Personnel Management and Industrial Relations
(3) Strauses, G and Sayles L R -Personnel-The Human Problems in Mgt.

(4) Singh, Chhabra and Taneja  -Personnel Management and Industrial Relations

(5) Aswathappa, A -Human Resources and Personnel Management

(6) Rao T.V. -Human Resources Management

(7) Cascio -Managing Human Resource

BM/SOM/C-203- Organizational Behavior

Q) Organisation-Concept, Types of Organization, Individual and Organizational
Objectives, Organizational Behaviour model, Understanding Indian Social and
Cultural Environment and Its Effect on Industrial Behaviour.

(i) Individual Behaviour-Understanding Attitudes, Values Perception- Nature and
Importance, Perceptual process, Perception vs. Sensation, Learning-Theories of
Classical and Operant Conditioning, Reinforcement — Kinds and Administration.

(iii)  Personality-Concept, Theories, Personality Development, Determinants of
Personality, Personality and Organization Behaviour

(iv)  Definitions and Characteristics of Group, Types, Stages of group development,

Structural variables of group, Formal leadership, roles, norms, group status,
9



Group Cohesiveness, Group decision making-Process and techniques, Group
Co-operation, Transactional Analysis, Organizational Conflicts.

(v) Organizational Changes and Organization Development, Causes of
Organizational Changes, Process of Change, Resistance to change, Approaches
to managing Organizational Change, Techniques of Organizational
Development, Intervention- an Overview, Kinds of Applications.

Suggested Readings

(1) Korman, Abhrahim K -Organizational Behaviour

(2) Singh and Chhabra -Organization Theory and Behaviour

(3) Khanka S S -Organizational Behaviour

(4) Maslow A H -Motivation and Personality

(5) Stephen P Robbins -Organizational Behaviour

(6) KaoSRetel -Effective Organization and Social Value

(7) Luthans Fred -Organization Behaviour

(8) Newstrom -Organization Behaviour at Work
BM/SOMI/C- 204- Production and Operations Management
Objective

This paper is offered as a General Management subject in MBA Programme. It develops an
insight into the Strategy, planning, manufacturing and control aspects of Operations. This
paper prepares the students for careers in the areas of Planning, Manufacturing and control
management.

Unit I: Meaning, Production system concept, Transformation process, Difference between
products and services, OM in the organizational chart, operations as service, Historical
development of OM, Current issues in operations management, Operations strategy,
competitive dimensions, Break even analysis, Capacity expansion decisions, Make or Buy
decisions, Equipment Selection decisions, Production process selection decisions,
Managerial uses of break even analysis, Limitations of Breakeven analysis.

Unit I1: Forecasting as a planning tool, forecasting time horizon, short and long range
forecasting, types of forecasting, quantitative forecasting models - Linear regression,
Moving average, Weighted moving average, Monitoring and Controlling forecasting
models, Line Balancing.

Unit 111: Facilities location decisions, Facility location models, Facility layout planning:
Layout and its objectives for manufacturing operations, warehouse operations, service
operations, and office operations, Types of plant layouts —product layout, process layout,
fixed position layout, cellular manufacturing layouts, hybrid layouts, Factors influencing
layout changes. Capacity planning — PPC, MRP, MRP II, MPS.

Unit IV: Productivity, variables affecting labour productivity, work content and time, Work
Study and related working conditions and human factors, Method Study, Data collection,
recording, examining, and improving work, Material flow and material handling study,
Worker flow study, Worker area study, Work Measurement, Work sampling study, Time
study and setting standards

Unit V: Materials and profitability, Purchase functions, Procurement procedures including
bid systems, Vendor selection and development, Vendor rating, Concepts of lead time.
Inventory Management: Concept, types, Classification, selective inventory management,
Inventory costs, Inventory models — EOQ, safetystocks, Re order point.

Unit VI: Quality assurance, Statistical Quality Control: Control charts, TQM: 1SO-9000
series and its importance, JIT, Six sigma and its application, Maintenance Management:
Meaning & its types.

Suggested Books

1. Operations Management - Norman Gaither, Greg Frazier, 9/e, Cengage learning, 2011.

2. Operations Management - Richard B. Chase, 11/e, TMH.

3. Operations Management-Terry Hill, Second edition, Palgrave Macmilan
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4. Ope

rations Management: Along the supply chain - Russel and Taylor, 6/e, Wiley

India,2009.
5. Production and Operations management - Ajay K. Garg, Tata Mc-Graw Hill, 2012.

BM/SOM/C-205 — Marketing Management

(i)
(i)
(iii)
(iv)
(v)

(vi)

(vii)

&G

Concept, Nature, Significance of Marketing Management. Concepts of Marketing,
Functions of Marketing, Strategic Marketing Planning, Marketing Mix.

Marketing Organization, Designing Appropriate Structure and Influencing Factors,
Marketing Environment, Micro and Macro Environment

Market Segmentation, Basis for Market Segmentation and Purpose, Selection of
Target Market and Positioning Strategies. Niche Market.

Consumer Behaviour, Nature and factors influencing Consumer Behaviour,
Decision Making Process, Organizational Buying Behaviour,

Product Management, Concept of Product, Classification of Products, Product Life
Cycle, Marketing strategies at various stages of PLC, New Product Development,
Product Positioning, Product Line and Product Line decisions, Product Mix,
Branding Decisions, Packaging, Labeling.

Pricing-Factors Affecting Price Determination, Price Policies and Strategies, Pricing
Methods. Promotional Mix-Elements of Promotional Mix, advertising, Personal
Selling, Publicity and Public Relations, Sales Promotion. Direct marketing
Distribution Channels, Role and Type of Channels, Factors Influencing Channel
Decisions. Forward and Backward integration, VMS, Rural Marketing

Suggested Readings

(1) Kotler, Philip -Marketing Management: Analysis Planning& Control
(2) Stanton W J -Fundamentals of Marketing

(3) Cunduff Still -Fundamentals of Marketing

oianiCundiff

(4) Rusenberg, L J -Marketing

(5) Pillai R S N, Bhagwati -Modern Marketing Principles & Practices

BM/SOM/C-206- Research Methodology

(i)
(i)

(iii)

(iv)

(v)

(vi)

Nature, Meaning and Scope and significance of Research and Research
Methodology. Problem Formulation and Statement of Research Objectives,
Organization Structure of Research, Research Process, Research Designs-
Exploratory, Descriptive and Experimental Research, Research Designs.
Sampling Design, Sampling Fundamentals, Methods of Data Collection
Observational and Survey Methods, Questionnaire Design.

Measurement and Scaling Techniques, Motivational Research Techniques,
Administration of Surveys, Field Work and Tabulation of Data, Processing and
Analysis of Data, Selection of Appropriate Statistical Technique.

Introduction to Measurement of Central Tendency and Dispersion : Arithmetic,
Geometric and Harmonic mean, Median, Mode, Mean Deviation, Standard
Deviation, Skewness and kurtosis

Advanced Techniques for Data Analysis, Analysis of Variance and Covariance,
ANOVA, Discriminate Analysis, Factor Analysis, Conjoint Analysis,
Multidimensional Scaling and clustering Methods, Correlation and Regression
Analysis, Time Series Analysis, Measures of Trend and Seasonal Indices.
Research Applications.

Sampling and Sampling Distributions: Probability and Non Probability
Sampling Methods, Sampling and Non Sampling Errors, Sampling Theory,
Sampling Distribution, Hypothesis Testing: T, A and Chi Square (X)? Tests.
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Suggested Readings

(1) Kothari, SR -Research Methodology

(2) Levin, R I and Rubn David S -Statistics For Management

(3) Stephen KC -Applied Business Statistics

(4) Emory and Cooper -Business Research Method

(5) Hair -Marketing Research

(6) Salkind J -Exploring Research

(7) Fowler, Floyd J Jr. -Survey Methods

(8) Aakar -Marketing Research

BM/SOM/SS-207 Professional Communication (Self Study course)

Q) Business Communication-Meaning, Features and functions, Model of
communication, Channels of communication-Formal vs. Informal, grapevine
and its effective use.

(i) Process of Communication. Barriers in Business Communication, Dimensions
of communication, Communication and customer care

(iii)  Business Correspondence-Essentials of effective correspondence, Planning the
letter, Different types of letters, Sale letters, goodwill letters, notices, circulars
and orders, Applications for employment, Modern Office Communication
Techniques. Internet and its uses, E-commerce.

(iv)  Oral Communication- Public Speaking, Body Language, Presentation and
Interviews, Presentation of Reports, Sales Plans, Leading and Participation in
Meetings and Conferences. Qualities of effective correspondence,

(V) Report Writings-Business Reports- Structure, Techniques and Styles of Report

Writing, Proposal writing, Types of proposal,

Suggested Readings

(1) Sharma -Business Correspondence and Report Writing
(2) Monipally -The Craft of Business Communication

(3) Herta and Murthy -Effective Business Communication

(4) Lesikar and Pettit -Business Communication

(5) Bovee -Business Communication Today

(6) Treece M -Successful Business Communication

(7) Rue -Managerial Skills and Applications

MBA -111 SEMESTER

There are both compulsory and elective papers in this Semester. Papers 301, 302 and 303,308 are
compulsory for all students and for elective papers the students shall have to choose three papers-
Two from Major specialization group and one from Minor specialization group mentioned below.
Compulsory Papers

BM/SOM/C-301-Management Accounting

(i)

(i)

Management Accounting- Essentials, Scope, Objects, Limitations,
Comparison of Management Accounting with Cost Accounting and
Financial Accounting.

Concept of cost — Elements of Cost — Cost Accounting — Objectives
— Cost Sheet (Problems) — classification of cost — Cost Unit and Cost

Centre — Methods of Costing — Techniques of Costing..
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(iii)

(iv)

(v)

Readings:

Standard Costing and Variance Analysis: Meaning of Standard Cost
and Standard Costing, Advantages, Limitations and Applications;
Material, Labor, Overhead variances (problems). Marginal and
absorption costing.

Budgets and Budgetary Control: Meaning, Types of Budgets, Steps
in Budgetary Control, Fixed and Flexible Budgeting, Cash Budget
(Problems).

Cost-Volume-Profit Analysis: Contribution, Profit-Volume Ratio,
Margin of safety, Break-even Point (problems), Composite Break-

even Point.

1. C.T. Horngren, Gary L. Sundem, Jeff O. Schatzberg, and Dave Burgstahler:
Introduction to Management Accounting, Pearson

2. M.N. Arora: A Textbook of Cost and Management Accounting, Vikas Publishing
House Pvt. Ltd.

3. M.Y. Khan, and P.K. Jain, Management Accounting: Text Problems and Cases,
McGraw Hill Education (India) Pvt. Ltd.

4. S.N. Maheshwari, and S.N. Mittal, Cost Accounting: Theory and Problems, Shree
Mahavir Book Depot (Publishers).

BM/SOM/C-302 Project Management

(i)

(i)

(iii)

(iv)

(V)

Project Management- Nature, Scope, Process Elements, Significance and
Emergence of Projects. Project Planning, Developing Project Models through
Simulation.

Location of Project Site, Working Conditions Development, Plans of the
Government and the Local Bodies, Factors Affecting Location Decisions.
Analysis of Infrastructure, Labour, Raw material, Transport & Other Factors.
Selection of the Product or Service, Market Research, Product Appraisal,
Product Design, Factors Affecting the Selection Decision, Choice of
Technology, Choice of Process, Feasibility, Effects on Environment, Pollution
Control, Govt and Local Bodies Regulations. Economic Analysis of the Projects
Project Financing, Sources of Finance, Raising Capital from Market, Financial
Institutions, Raising Foreign Exchange, Government Regulations. Project
Scheduling, Monitoring and Contract Management, Project Appraisal, Contract
Project Review.

Financial Feasibility Study, Analysis of Risk- concept, types, techniques of
Risk Evaluation, Sensitivity Analysis and method for handling risk
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(vi)

(vii)

Role of Government and Financial Institutions in Entrepreneurship
Development. Sources of Finance and Institutionalize Finance to Entrepreneurs,
Role of Technical Consultancy Organization in Developing Entrepreneurs.
Governmental ~ Policies  Governing  Entrepreneurship,  Problems  of
Entrepreneurship.

Suggested Readings

(1)
(2)
(3)
(4)

Bhavesh M Patel -Project Management

S S Khanka -Entrepreneurship Development
Prasana Chandra -Project Management

P C KRao -Project Management and Control

BM/SOM/C- 303 Operations Research For Business Applications

(i)

(i)

(iii)

(iv)

(v)

(vi)

Introduction & Evolution of operation Research ,Growth of Operation Research
in Different Sector, Characteristics of Operation Research , Some Special
Function and their Applications.

Transportation Problem, Introduction and General structure of the Transportation
Problem. Methods For Finding Initial Solution, Northwest Corner Method, Least
Cost Method, Vogel’s Approximation Method (VAM), Unbalanced
Transportation Problem ,

Assignment Problem, Introduction Maximization in Assignment Problem,
Unbalanced Assignment Problem.

Theory of Games, Basic Definition and Terminology ,Pure Strategy Games
,Principle of dominance ,Algebraic Method ,Graphical Method, Cramer Method
,Limitations and significance of Game theory .

PERT and CPM, Introduction & Basic Concepts of the Network Analysis ,Critical
Path Method, Estimate Critical path Analysis, Programme Evaluation & Review
Technique, Distinction between PERT and CPM

Simulation-Introduction, Methodology for Simulation, Management Application,
Stochastic Simulation and Problem Numbers. Markov Analysis and its application

Suggested Readings

(1). N.D. Vohra -Quantitative Technigues in Managerial Decisions
(2) V.K. Kapoor -Operation Research Technique For management

(3) Renders Stain -Quantitative Analysis for Management

(4) Hiller -Introduction to Operation Research

Major Four Specialization Groups-(2 papers from one of the Major Specialization Group

and One paper from Minor specialization Group as mentioned below)
A- Marketing Management Group

BM/SOM/E- 304-M-1-Consumer Behaviour

(i)

(i)
(iii)
(iv)
(v)

Introduction-Definition and Scope of Consumer Behaviour, Consumer
Behaviour, and decision making, Types of Buying Behaviour, Consumer
Research process.

Segmentation-Usage segmentation, Benefit Segmentation, Cultural, Sub-
Cultural and Cross Cultural Influences, Social Class and Social Stratification,
Social Groups and Norms, Reference Groups, Organizations and Family
Influences, Family Buying Behaviour

Personality- Theories of personality, Brand Personality, Self and self image,
Attitude-Structural models, Attitude formation, Strategies of attitude Change.
Consumer Perception-elements of perception, Dynamics of perception,
Learning, Elements of consumer learning, Classical conditioning, Instrumental
and observational learning, Attitudinal and Behavioural measures of Brand
Loyalty
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(vi)

(vii)
(viii)

The Process of Consumer Decision Making-Opinion leadership, Measurement
of opinion leadership, Diffusion of innovation, Diffusion process, Adopter
categories, Models of Consumer Behaviour-Introduction and their need,
Howard-Sheth Model, Engel-Blackwell-Kollat Model, Nicosia Model

Post purchase Behaviour, Consumer Complaint Behaviour, Brand loyalty,
Complaint Behaviour.

Organizational Buying Behaviour-Influences on organizational buyer
Behaviour, Organizational buyer’s decision process.

Suggested Readings

(1)
(2)
©)
(4)
(®)

Zaltman and Wallendrof -Consumer Behaviour
Engel, Blackwell Edition -Consumer Behaviour
Mellout, Douglas W.Tr -Consumer Behaviour
David L. Loudon and Della Bitta -Consumer Behaviour
Schiffman and Kanuk -Consumer Behaviour

BM/SOM/E- 304-M-2 Marketing Research

(i)
(ii)

(iii)

(iv)

v)
(vi)

Market Research — Introduction, Importance, Scope and Limitations of Market
Research, Objectives, Types of Research. Planning and Designing Research.
Secondary and Primary Data Collection- Introduction to Secondary Data source
and their Types, Methods of Data Collection, Data Preparation- Validation,
Editing, Coding, Tabulation and Cross Tabulation of Data, Data Analysis and
Interpretation, Hypothesis Testing, Univariate and Bivariate Data Analysis.
Multivariate Data Analysis.

Sampling and Questionnaire Design and Construction-Introduction to Sampling,
Sampling Process, Sampling Designs, Sample Size, Application of Sampling,
Steps involved in Questionnaire Construction, Questionnaire Designs, Attitude
Measurement, Types of Scales for Attitude Measurement.

Application of Marketing Research, Product Research, Utility of Market
Research to Brand Positioning and Market Segmentation Analysis, Distribution
Research, Advertising and sales Promotion Research, Sales Control Research,
Financial Research and Strategic Planning.

Presentation and Follow — Through — Role of the Report, Types of Reports,
Contents of the reports, Personal Presentation of the Report, Follow-through.
Organization of Marketing Research Department, Marketing Research
Agencies, Types and Functions of Marketing Research Agencies, Ethical Issues
of Marketing Research.

Suggested Readings

(1)
(2)
(3)
(4)
(5)
(6)
(")

Agarwal - Marketing Research
Boyd and West Fall - Marketing Research — Text and Cases
D A Aaker and G S Dey Marketing Research
Weiers - Marketing Research
Malhotra - Marketing Research
Luke and Rubin - Marketing Research
Tull and Hawkins - Marketing Research

BM/SOM/E- 304-M-3-Marketing of Services

(i)

The Nature of Services Marketing- Introduction, Definition and Characteristics
of Services, Classification of Services, Evolution of Services marketing,
Importance of Services Marketing in Indian Economy.
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(i)

(iii)

(iv)
(V)
(vi)
(vii)
(viii)

The Services Marketing Mix- Importance of 7 Ps in Services Marketing The
Service Marketing- The People Component, Services and the Importance of the
People Component, Using People to Differentiate Services, Internal Marketing,
Employee Motivation and Implication for Service Delivery.

Physical Evidence and Services Process- Essential and Peripheral Physical
Evidence,Nature of the Service Process, Customer Participation in Service
Process, managing Evidence and Process.

Services Market Segmentation, Competitive Differentiation of Services,
Positioning of Services. Consumer Behaviour for Services.

Services Pricing Decisions- Approaches to Pricing Services-Cost Based,
Competition Based, Demand Based. Factors Affecting Pricing.

Distribution of Services Decision-Distribution channels, Channel Design
Decisions, Factors Affecting Channel Decisions.

Service Promotion Decisions- Importance of promotion in Services,
Advertising, Personal Selling, Publicity and Sales Promotion.

Managing Services Quality- Dimensions of Service Quality, Tools for Achieving
Service Quality, Consumer perception of Service Quality.

Suggested Readings

(1)
(2)
(3)
(4)

Philip Kotler and Paul N Bloom -Marketing Professional Services
Lovelock -Services Marketing

Adrian Payne -The Essence of Services Marketing
Rathmell J M -Marketing in Service Sector

BM/SOM/E- 304-M-4 Industrial Marketing

(i)
(i)

(iii)

(iv)
v)

Industrial Marketing Concept-Nature of Industrial Marketing, Industrial
Marketing Environment, Industrial Marketing Environment, Industrial markets.
Demand for Industrial Goods, Demand and Product Characteristics, Derived
Demand for Industrial Goods, Nature of Industrial Buying, Buyer Behaviour,
Value Analysis and Vendor Selection.

Industrial Marketing Strategy-Product Strategy, Channel Distribution Strategy,
Logistics, Pricing Decisions, Promotion Mix and strategy, Advertising, Personal
Selling, Sales Promotion, Public Relations, Publicity.

Industrial Marketing Intelligence System, Information Needs system Design and
Applications.

Industrial Marketing Control- Strategic Goals, Performance Standards,
Evaluation of Performance.

Suggested Readings

(1)
(2)
(3)
(4)
(5)

E Rayon Coray -Industrial Marketing-Cases and Concepts
Robert W Hass -Industrial Marketing Management

Ralph and Gross -Industrial Marketing

Websterm -Industrial Marketing

V KasturiRangan -Business marketing Strategy

BM/SOM/E- 304-M-5- Rural Marketing

(i)

(i)

(iii)

Nature, Concept and Scope of Rural Marketing, The People, The Purchasing
Power, Buying Pattern, Socio- Cultural, Economic and Other Environmental
Factors Affecting Rural marketing.

Attitude and Behaviour Pattern of Rural Consumers, Overview of Rural
Marketing. Marketing of Consumer Durables and Non Durable Goods and
Services in Rural Markets with special Reference to Product Planning and
Media Planning.

Planning of Distribution Channels, Organizing Personnel Selling in Rural
Markets. Marketing of Agricultural Inputs with Special Reference to Fertilizers,
Seeds, Agricultural Implements and Tractors.
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(iv)

(v)
(vi)

Rural Marketing Behaviour in Space, Variation in Levels of Intersection,
Variances of Distance Traveled Type and Role of Marketing Centers, Spatial
Manifestations of Rural Marketing.

Marketing Efficiency,Marketing Intelligence, Marketing Research and
Information System.

Retailing in Rural Areas, Trade Channels, Rural Marketing in India, Its status
and Present Position.Planning for Institutional Linkages, Monitoring and
Evaluation of Rural marketing, Brand Awareness and Purchase Decisions.

Suggested Readings

(1) Raja Gopal -Organizing Rural Business Policy,Planning
& Management

(2) Raja Gopal -Indian Rural marketing

(3) T P Gopalswamy -Rural Marketing-Environment,Problems
And Strategies

(4) Ramachandram H and -Behaviour in Space-Rural Marketing in an

Shastri G S Underdeveloped economy

B- Human Resource Management Group

BM/SOM/E- 305-H-1- Labour Laws

(i)
(i)
(iii)
(iv)
(v)
(vi)

Background of Labour Legislation in India
Factories Act, 1948

Minimum Wages Act 1947

Payment of Bouns Act 1965

Industrial Employment (Standing Orders Act, 1946)
Payment of wages Act 1936

Suggested Readings

(1)
(2)
(3)
(4)

Monappa -Industrial relations

N D Kapoor -Handbook of Industrial law

Dr. Tripathi and Dr. Gupta  -Industrial relations and labour Laws
Man Dot K C -Industrial and labour Laws

BM/SOM/E- 305-H-2- Counseling Skills for Managers

(i)

(i)

(iii)

(iv)

(v)

Emergence and Growth of Counseling Services. Counseling as a discipline,
Basic Principles for schools, for community agencies, Goals of counseling,
Community and Mental Health agencies,

Individual Counseling- Theories of Counseling, Psychoanalytic Theory,
Individual Psychology, Behavioural Analysis, Assessing Client’s Problems,
Counseling Process, Counseling skills, Solution, application and termination.
Counselor’s Attitudes. Skills of Counseling. Counseling Strategies. Counseling
Therapies-Insight Oriented Therapy, Behaviour Therapy, Reality Therapy,
Transactional Analysis, Counseling Process, Counseling skills, Solution,
application and termination, Special counseling populations.

Group Techniques for Counselors-Definitions, Group Guidance, Group
counseling, T-Group, Sensitivity Group, Task Groups, Group counseling-
Theoretical considerations, Values of group counseling, Selection of group
members, Group Process

Role of Counseling in Understanding of Low Productivity of Indian Workers.
Need of Counseling Cell in the Organization, Counseling for career planning
and decision making, Application of Counseling to Organizational Situations
with a focus on Performance Counseling. Stress Management-Meaning of stress,
Causes, Techniques of prevention of stress.

Suggested Readings

1)

Corner L S, Guide Hackney H -The Professional Counselor’s
17



Process to Helping

2 McLennan, Nigel -Counseling for Managers

3 Moursund J -The Process of Counseling and Therapy
4) Robert L.Gibson, M.H.Mitchell -Introduction to Counseling and Guidance
) Janase -Interpersonal Skills in Business

(6) Munra C A -Counseling-A Skills Approach

(7) Lussiar -Humans Relations in Organizations

BM/SOMI/E 305-H-3-Social Security and Labour Welfare

Q) Social Security- Definition, Scope, Objective, Principles of Social Welfare.
Abolition of Bonded and Child Labour, Government Policy for Social Security
and Social Insurance, Welfare of special categories of Labour.

(i)  Workmen’s Compensation Act, 1923

(i)  Employee’s State insurance Act, 1848

(iv)  Payment of Gratuity Act, 1972

(V) Maternity benefit Act,1961

(vi)  Employees Provident Fund Act

(vii)  International LabourOrganisation-in pursuit of Labour Welfare

Suggested Readings

1) Mullick -Labour Laws

(2 Memoria, C B and Memoria, S -Industrial Labour, Social Security, and
Industrial Peace in India

3) Sinha, GP -Industrial Relations and Labour
Legislation in India

4) Zahiruddin -Labour Welfare Laws

(5) Saharay H K -Industrial and Labour Laws of India

(6) Srivastava S C -Industrial Relations and Labour Laws

BM/SOMI/E 305-H-4 - Industrial Psychology

Q) Industrial Psychology- Introduction, Scope, and Historical development.
Testing-Characteristics of Psychological Tests, Test Norms, Types of Tests,
Tests VS Other Selection devices, Pro and Cons of Testing.

(i) Interview and Other Selection devices- Interview, Interview Considerations,
Applications and references and Recommendations.

(iii)  Attitude Measurement and Motivation, Attitude and Social Phenomena Methods
and Measuring Attitudes, Attitudes Surveys and their Application, The Attitudes
of Employees VS Attitudes of Employers, Complexity of Motivation,
Motivation and Frustration, Motivational Forces, Kinds of Incentives.

(iv)  Job Satisfaction and Morale, Factors Measured in Job Satisfaction, Relative
Importance of Different Aspects and Job Satisfaction, Job Satisfaction and Job
Behaviour, Theories of Job Satisfaction, Morale and determinants of Morale,
Methods of Enhancing Industrial Morale, Measurement of Morale. Job Analysis
Methods, Evaluation of Job Evaluation, Psychological Contributions to Job
Analysis and Evaluation, Clustering of Grouping Occupation.

(V) Work Environment and safety, Music in Industry the Arousal Hypothesis Noise,
[llumination, Colour Vibration Miscellaneous Factors, Accident Prone principle,
Accident Reduction, Predicting Accident, Fatigue, Unproductive Working Time,
Rest Pauses, Absenteeism, the Ultimate Work Week.

(vi)  Human Performance- Twice and Motion Study Metholodgy, Potential Factors of
Time and Motion Studies, Resistance to Time and Motion Studies, Men in
Motion, Need for Allowances in Time and Motion Study at Home, Human
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Engineering, Principle of Human Performance, Perceptual Motor Skills,
Information Processing Behaviour, Monitoring Behaviour.
Suggested Readings

1) Keeth Davis - Human Behaviour at Work
2 Chatterjee N R - Industrial Psychology
3) Gilmer BV Hand E L Dec Industrial Psychology
4) P K Ghosh and M P Ghospade Industrial Psychology

BM/SOMIE 305-H-5- Compensation Management

(1) Types and characteristics of Labour Market and their effect on Employment and
Compensation, Conceptual and Theoretical understanding of Economcis Theory related

to Reward Management. Competitive Imperatives: Productivity, Quality, Service, Speed,
Learning.

(i) Planning for Improved Competitiveness, Diagnosis and Bench marking, Obtaining
Commitment, Determination of Inter and Intra-Industry Compensation Differentials,
Internal

and External Equity in Compensation Systems. Understanding Tools Used in Designing,
Improving and Implementing Compensation Packages.

(iii) Compensation Designs for Specific Type of Human Resources like Compensation of
Chief Executives, Senior Managers, Research and Development Staff, and Other White
color Executives.

(iv) Understanding Different Components of Compensation Packages lie Fringe Benefits,
Incentives and Retirement Plans, Social Welfare packages, Producation and Productivity
Bonus, Management of Compensation System.

(v) Compensation Practices of Multinational Corporations, Practices in Indian Companies,
Strategic Compensation System, Statutory Provisions governing Differnet Components of
Reward Systems, Working of Different Institutions Related of Reward System like

Wage Boards, Pay Commissions etc.

Suggested Readings:

(1) Armstrong, Michel and Murlis, Reward Management: A hand book of salary
Administration.

(2) Bergess, Lenard R. Wage and Salary Administration, London Charles Merrill.

(3) Suri G K - Wage Incentives

(4) Singh Chhabara and Taneja- Personnel Management and Industrial Relations.

C-Finance Group
BM/SOM/E306-F-1- Security Analysis and Portfolio Management

Q) Principles of Investment-Investment Objectives and Constraints, Fixed and
Variable Return, Securities- Shares, Debentures, Government Securities,
Derivatives, Commercial Papers, Different Modes of Investment and Investment
Consideration.

(i) Security Evaluation- Security Evaluation Model, Fundamental Analysis-
Economic, Company and Industry Analysis, Technical Analysis and Random
Walk Hypothesis, Efficient Market Hypothesis Forms and Tests.

(i)  The Risk- Return Framework, Types of Risk, Risk Evaluation, Hedging and
Speculation Calculation of Return. Valuation of Fixed Income Investments and
Equity shares.

(iv)  Meaning and Importance of Stock Exchanges- Important Provisions Relating to
Functioning of Stock Exchanges under Securities Regulations and Control Act.
Latest Development in Securities Market, Control and SEBI Guidelines.

(V) Concept of Portfolio- Need, Types of Diversification, Elements of Portfolio
Management, Determining the Expected Risk and Return on Portfolio, Sharpe
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Pricing Theory, Portfolio Investment strategy, Risk Management Strategy,
Determining Optional Portfolio, Performance Evaluation, Portfolio Revision
Techniques, Bond,Equity Portfolio Management, Portfolio Insurance.

(vi) International Diversification, Risk in International Investment, International
Investment Strategy, Return Forecasts. Portfolio Management services, SEBI
Guidelines for Portfolio Managers.

Suggested Readings

1) Apte, P G -International Financial Management

2 Haugen Robert H -Modern Investment Theory

3) Fisher, DM, Jordon, RJ -Security Analysis and Portfolio Management
4) Sharpe William -Investments

(5) Bhalla, V K -Investment Management

BM/SOM/E306-F-2 — Financial Derivatives and Risk Management

Q) Introduction : Meaning and Significance of Derivatives in the Development of
Securities Market; Types of Derivatives; L.C.Gupta Committee Report on
Derivative Trading; Derivative Trading vs. Forward Trading. Global Financial
Crisis- Role of Derivatives

(i)  Risk Management : Risk-Return Trade-Off; Systematic vs. Non-Systematic
Risks; Components of Risks-Market Risk, Foreign Exchange Risk, Interest Rate
Risk, Liquidity Risk and Purchasing Power Risk.

(iii) Futures Trading: Meaning of Futures Contracts and Role in Hedging Portfolio

Risk;Short-term and Long-term Interest Rate Futures; Stock Index Futures;
Determination of Bond Future Prices.

(iv)  Options Trading: Meaning of Options; Call Options vs. Put Options; Writing
of Options; Hedging with Options; Trading with Options; Arbitrage with
Options; Black-Schole Option Pricing Model and Binomial-Option Pricing
Model

(V) Swaps Trading : Meaning of Swaps and their Significance; Hedging Interest
Rate Risks; Using Swaps to Reduce Interest Costs; Currency Swaps; Equity
Swaps; Floating Rate Notes (FRNSs); Swap Pricing.

References :

No g bk~ wbdE

Chance, Don M : An Introduction to Derivatives, Dryden Press, International Edition.
Chew, Lilian : Managing Derivative Risk, John Wiley, New Jersey.

Das, Satyajit : Swap & Derivative Financing, Probus.

Hull , J., Options : Futures and other Derivatives, Prentice Hall, New Delhi.

Kolb, Robert W : Understanding Futures Markets, Prentice Hall Inc., New Delhi.
Kolb, Robert : Financial Derivatives, New York Institute of Finance, New York.

Marshall, John F and V.K. Bansal : Financial Engineering-A Complete Guide to
Financial Innovation, PrencticeHc Inc., New Delhi.

Report of Prof. L.C. Gupta : Committee on Derivatives Trading.
Report of Prof. J.C. Verma : Committee Report on Derivatives Trading.

BM/SOM/E306- F-3- Financial Institutions and Markets
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(i)

(ii)

(iiii)

(iv)

(v)

Indian financial system — overview of financial markets in India — Capital markets —
money market — government securities markets — foreign exchange market —
derivative markets — financial sector reforms in India since 1991.

Stock exchange — An overview, Stock exchange trading, Stock exchange — Regulatory
framework, Indian stock exchanges — A Profile, Insider trading, Listing of securities,
Criteria for listing, Delisting, SEBI — Functions and Working, Restructuring of Indian
stock exchanges — Major issues.

Overview of financial services — merchant banking — functions, regulation — leasing
and hire purchasing, factoring, venture capital , mutual funds, credit rating
agencies, depositories.

Government Securities (G-sec)Market in India- Meaning and Types of Government
Securities, Reforms in Government Securities Market- Institutional Measures, Enabling
Measures, Latest Developments in G-Sec Market in India

Financial Institutions- SEBI, NSDL, NABARD, IDBI, SIDBI, IRDA, EXIM, ECGC.

Suggested Books:

1.Khan M.Y., ‘Financial Services’ Tata MC Graw Hill 1998.
2.MonikaKashyap&MahendraBabuKuruva: ‘Economic Reforms in India Since 1991°,SAGE
Publications, New Delhi.,ISBN:9789352807222.

3. Varshney, P.N., INDIAN FINANCIAL SYSTEM, Sultan chand& Sons 2000.

BM/SOM/E306-F-4-Management Control System

()
(i)
(iii)
(iv)
v)
(vi)

Management Control System, Conceptual frame Work, Objective and nature of
Management, Anthony Dearden Model, Principles of Management Control.
Behavioral Problems in Control Process, Problems of Motivation, Goal
Congruence and Co-ordination.

Structure of Management Control, Decentralization and Control of Subsidiaries.
Process of Management Control, Long Range Planning, Budgetary Control
System, ROI System of Divisional Control, Transfer Pricing, Internal Controls
and Formulation of Internal Control Scheme.

MBO and Management Control,Standard Costing as a Tool of
Control,Information System for Management reporting.

Management Control in Functional Area, Financial, Management Control of
Projects, Services and Non Project organizations,Control in Government
Departments and Administration.

Suggested Readings

(1)
(2)
©)

Anthony R A -Planning and Control System-A framework for analysis
Anthony R A -Management Control System
Gillespie C  -Standard and Direct Costing
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4 CaplanEH -Management Accounting and Behavioural Science
BM/SOM/E-306-F-5-STRATEGIC FINANCIAL MANAGEMENT

Objectives:

1. To elaborate the key decision areas in financial management-investment, financing,
dividend.

2. To explain the various techniques of evaluation of investment proposals.

3. To discuss the various factors to be considered in designing the target capital structure.

Unit |

Corporate Evaluation: Adjusted Book Value Approach, Stock and Debt Approach,
Discounted Cash Flow (DCF) Approach, Cost of Capital Estimation, DCF Approach
Growth Models, Free Cash Flow to Equity Valuation (FCFE), Guidelines for Corporate
Evaluation

Unit 1l

Value Based Management: Methods and Key Premises of VBM, Alcar Approach, Stern
Stewart Approach, BCG Approach-Total Shareholder Return, Total Business Return, Cash
Flow ROI, Cash Value Added.

Unit 11

Mergers and Acquisition: Reasons for mergers, Mechanics of a merger, Costs and Benefits
of a Merger, Exchange ratio, Purchase of division/unit, Takeovers, Leveraged Buyouts,
Acquisition Financing, Business Alliances, and Divestitures.

Unit IV

Corporate Governance: Divergence of Interest, Devices for containing Agency Costs,
Corporate Governance in India, Legal Provisions and SEBI code, Reforming Corporate
Governance, Executive Compensation, Employee Stock Option Plan (ESOP).

Unit V

Performance Measurement: Business Performance Measurement, Comprehensive Value
Metrics Framework, Non-Financial Measures, Balanced Scorecard, Debt Analysis and
Management: Rating of Debt Securities, Design of Debt Issues, Innovation in Debt
Securities, Securitisation, Bond Covenants, Bond Refunding, Duration, Term Structure of
Interest Rates.

Unit VI

Leasing and Hire Purchase: Types, Rationale, Mechanics, Operating Leases, Leasing as a
Financing Decision, Hire Purchase Arrangement, Choice between Leasing and Hire
Purchase, Project Finance.

Suggested Readings:
1. Prasanna Chandra, Financial Management, Tata McGraw Hill,2011
2. 1 M Pandey, Financial Management ,Vikas Publications -2013
3. Khan M. Y.& Jain P. K Financial Management, 6/e, TMH, 2011.
4. Rajiv Srivastava and Anil Misra, Financial Management, Second edition, Oxford
University
Press,2011

D-International Business Group
BM/SOM/E-307-1B-1 International Trade Procedures Documentation
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(i)

(i)

(iii)

(iv)

v)

Export Procedure: Starting an export firm — Selection of an export product, Market
and Buyer — Registration procedure with Sales Tax, Central Exercise and various
Boards and councils.

EXIM code number — Elements of export contract- Incoterms — Terms of payment
and Letter of Credit. Export Documentation: Types of documents — Transport,
Negotiation and Insurance documents.

Export Finance: Sources of Finance - Role of commercial bank, EXIM Bank,
ECGC and others — Export promotion Schemes — Insurance for Export — Types —
export credit insurance — Risk Management — Types of risks — mitigation methods.
Import Procedure and Documentation: Global sourcing — Types of global
procurement — Tender — Negotiation — Contract and others — Customs regulations
and import clearance formalities

Types of import licenses- Export Promotion Capital Goods Scheme (EPCG)
license- Duty exemption scheme — Duty Entitlement Pass Book Scheme (DEPBS)-
Import formalities for 100% EOUs and SEZs - Import Risk Management.

Text Books:

1. P K Khurana “Export Management”, Galgotia publishing company

2. Aseem Kumar “Export and Import Management”, Excel Books,

3. David Stewart ,”International Supply chain Management”, Cengage publications

BM/SOM/E-307-1B-2- International Trade Theories and Policies

1.

2.

Meaning, Definition, Nature, Scope, Importance of International Trade. The wave of
Globalization and its impact on International Trade.

International Trade Theories:The Gains from Trade , The pattern of Trade,
Balance of Payments, Exchange rate determination, International Policy
Coordination, The International Capital Markets; International trade theories
basics: Mercantilism, Adam Smith’s Absolute advantage theory, Comparative
cost advantage theory of David Ricardo

. International Trade Policy:The Instruments of Trade Policy-Basic analysis of

tariff- Supply, Demand and Trade in a single industry, Effects of Tariff, Costs
and benefits of Tariff. Free Trade- Arguments for and against free trade. Case
for and against protection- Basic theory of custom’s union. Trade policies in
developing countries. Macro economic policy and coordination under floating
exchange rate — Optimum currency areas and European experience.

International Negotiations and Trade Policy: The advantages of negotiation,
International Trade agreements- A brief History, The Uruguay round, Trade
liberalization, From GATT to WTO, WTO and its role in international trade.
Economics of Crises: International Monetary System 1870-1973, Asian
Financial Crisis of 1997, Global Financial Crisis of 2007, European sovereign
debt crisis of 2010.

Suggested Readings:

1. Paul.R.Krugman& Maurice Obstfeld-International Economics-Theory and
Policy

2. JagadishBhagwati- In Defence of Globalization

3. Joseph.E.Stiglitz- Globalization and its discontents

4. D.Sambandhan-The U.S.Dollar,Euro and World Money-Under Massive Heart
attack
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5.D.Sambandhan&M.B.Mohandas- Global Recession in Historical & Recent
Perspective.

6. Economic Reforms in India Since 1991- Monika
Kashyap&MahendraBabuKuruva, SAGE Publications, New Delhi

BM/SOMV/E-307-1B-3-International Business Environment

(1
(i)
(iii)

(iv)
(v)

International Business and Its Environment, Theories of Export Behaviour,
Theories of International Trade and Foreign Direct Investment.

Terms of Trade, Balance of Payments, Commercial Policy-Objectives,
Instruments and Impact.

International Trading Framework GATT, WTO, UNCTAD, MFA, GSP,
International Commodity Agreements, Bilateralism versus Multilateralism,
Regional Economic Groupings including EC, EEA, NAFTA, ASEAN and CIS.
International Monetary System.

Foreign Investment in India and Abroad, Technology Transfer, MNCs and
International Business.

Suggested Readings

(1)
(2)
(3)

Peter H. Lindert - International Economics
Stanley Paldiwoda - International Marketing
Parvez A and Bahman E - International Business

BM/SOM/E-307-1B-4 -International Marketing Management

(i)
(i)

(iii)

(iv)
v)

(vi)

(vii)

Marketing Concept and Its Extension to International Marketing, International
Marketing Tasks, Nature of International Marketing.

Selection of Foreign markets, The Concept of International Marketing Mix,
Implementation of Marketing Strategies and seven Ps. Organization and Control
for International Marketing.

Analysis of International Marketing Environmental Influences, Cultural and Social
Dynamics, Economic Development and Geographical Conditions, Dynamics of
Competitive Environment, Legal, Regulatory and Financial Influences.
International Market Segmentation, Market Entry and Operation Strategies-Export,
Joint Ventures, Direct Investment, Strategic Alliances, Multinational Operations.
International Product Policies, Strategic Considerations in making Product
decisions, Alternative strategies in Multi-national Product Planning, Methodology
in Making Product decisions for International markets.

International Pricing Decisions, Price Escalation, International Transfer Pricing,
Factors Influencing the Pricing decisions for International markets,Export Pricing
and Differential pricing.

International Distribution System and Logistics, International Marketing Channel
Decisions, Importance and scope of Channel decisions, Nature of International
Distribution Channels, Factors Influencing Channel decisions

Suggested Readings

(1)
(2)
(3)
(4)

Leighton - International marketing
Scravanavel P - International marketing
Kotler, Armstrong - Principles of Marketing
Keegan - Managing Global Marketing
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()
(6)

Franking R Root - International Marketing
Foss and Caleore - International Marketing

BM/SOM/E-307-1B-5- International Business Law and Taxation

(i)

(i)

(iii)
(iv)

(v)

Legal Frame Work of India’s Foreign Trade, Indian Law of Contracts with
specific reference to Foreign Trade, Sales of Goods Act with specific reference
to Foreign Trade.

Import/Export Contracts for Products, Uniform Law on International Sale of
Goods.

Project Export Contracts, Service Contracts with shipping, Air and Overland.
Joint Venture Agreements, Issues related to Methods of Payments and Overseas
Distribution, Technology Imports.

Law regarding Protection to Intellectual Property Rights, Patents, Trade Marks,
Inventions, Marine Insurance, Foreign Investment Laws, International Taxation,
Double Taxation Agreements.

Suggested readings

(1)
(2)
(3)

Schmithoff C R -Export trade: The Law and Practice of International trade.
J Daniel, Ernestaw O et el- International Business Environment and Operations
Journal of World trade Law.
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BM/SOM/SS- 308-Business Ethics
(i) Ethics- Meaning, ethical performance, ethics in business, source of ethics, types of
ethics, models of ethics, factors influencing Business Ethics, Morality and ethics,
Kohlberg’s Theory or model, Functions of ethics
(i)Values, norms, beliefs and standards- Values, norms, beliefs. Morality, ethical codes
(ili)Normative Ethics in Management Theories of Ethics, ethical inquiry, reasons for
payment, ethical reasoning, normative ethics, Teleological theory and Deontological theory,
natural Law
(iv)Managing Ethics Ethical activities, Company codes, ethics training programmes, ethics
committee , Laws enforcing ethical conduct.
(v)Ethical aspects in Marketing Marketing ethics and consumer rights, reasons for
unethical practices, ethics and regulations in pricing, advertising critics, ethics in HRM ,
Privacy issues, secondary influences, psychological expectancy models, whistle blowing,
discrimination, affirmative action, trade secrets and conflict of interests, ethical decision
making.
Suggested Readings

1. C.S.V.Murthy-Business Ethics

MBA-1V_SEMESTER

There are compulsory and elective papers in this semester, papers 401, 402, are compulsory
and under elective papers the students shall have to choose Three papers from selected
groups- Two from the Major specialization group and one from Minor Specialization
Group.
BM/SOM/C-401-Industrial Training & Project Report
To give a first hand exposure to the students on management related problems and to enable
them to develop problem solving skills with the help of problem solving techniques and by
using primary and secondary information. Each student is required to undergo 45 days
industrial training during the fourth semester. Students are required to prepare a project
report in the guidance of their respective mentors/ project guides allotted to them by the
department. Project report should be mandatorily submitted in the Department of Business
Management, signed by the respective supervisors of the students .

BM/SOM/C-402- Strategic Management

Q) Introduction to Business Policy and Strategic Management, Nature, Meaning
and Scope, Importance of Business Policy and Strategic Management.

(i)  Corporate Planning, Concept of Planning, Planning Process, Types of Planning,
Strategic Planning, Strategic Decision Making, Mission, Objectives and Goals.

(i)  Corporate Strategy, Formulation of Strategy, Factors responsible for Shaping the
Strategy, Different Types of Strategy, Environmental Analysis, Internal and
External Environment of a Firm, Need for Environmental Analysis, Techniques
for Environmental Analysis, ETOP

(iv)  Corporate Appraisal and Its Significance, Assessment of Internal Capabilities,
Company Situation Analysis, Strategy and Competitive Advantages, Matching
Strategies, Functional Strategy and Operational Strategy.

(V) Implementing Strategy, Organization Structure, Culture, Commitment and
Leadership, Business Unit Strategy, Portfolio Analysis, BCG and other Portfolio
Models.

(vi)  Strategic Alternatives, Stability, Expansion, Retrenchment, International
strategy Variations, Diversification and Mergers, Strategic Alliances. Strategic
Choice Process, Control and Evaluation Process.
(vii)  Strategy in the Global Environment, Implementing Strategic Change- Politics,
Power and Conflict.
Suggested Readings

26



1)
)
3)
(4)
(5)
(6)

Thompson and Strickland -Strategic Management Concept and Cases

Ansoff, H Igor -Corporate Strategy

Charles W L Hill and G R Jones -Strategic Management Theory
AzharKazmi -Business Policy

Thomos L Wheelen and JD Huger -Strategic Management
Hammel G and Prahalad C K -Competing for the Future

Major Specialization Groups-A,B,C.D.E.F (Two papers from one of the Major

Specialization Group and one from Minor Specialization Group)
A-Marketing Management Group

BM/SOM/-403-M-6-Advertising Management

(i)

(i)

(iii)

(iv)
v)

(vi)

(vii)

Communication Process- Nature of Communication Process and Its Different
Elements, Obstacles in Communication Process in Perception, Learning and
Attitude Change.

Communication Process in Marketing- Importance and Applications of
Communication Process in Marketing, Different Elements of Promotional Mix
and Communication Process Relevant to them, Communication Process in
Corporate Image Building, Advertising and Consumer Psychology.

Planning for Market Communication- Strategic Analysis for Market
Communication, Communication Objective, Market Segmentation, Target
Group and target Person, Brand Positioning.

Advertisement and Their Types- Importance of Advertising in Modern
Marketing, Different Types of Advertising, Advertising Decision.

Message and Copy, Message Strategy, Message design, Elements of Advertising
Copy, Developing Effective Advertising Copy, Creative and Visualization in
Advertising, Method of Creative development.

Media Planning- Comparative Study of Different Advertising Media, Media
Choice, Media Scheduling, Budgeting for Advertising, Evaluation of
Advertising Effectiveness, - Pre Testing and Post testing Techniques.

Regulation of Advertising- Advertising Department and its Organization,
Advertising Agencies and their Organizations and Functions.

Suggested Readings

(1)
(2)
(3)
(4)
(5)

Wright, Winters and Zeiglas -Advertising Management

Dunn and Barban -Advertising-its Role in Modern Marketing
Manendra Mohan -Advertising Management

Aaker, Myers and Batra -Advertising Management

Kenneth F Runyen -Advertising

BM/SOM/E-403-M-7-Sales and Distribution Management

(i)

(i)

(iii)

(iv)

Basic Concepts- Selling Functions, Type of Selling and Emerging Dimensions,
Direct Selling, Institutional Selling, Tele Marketing, Sampling, Follow the
Customers and other Concepts.

Theories of Selling — Canned Approach, AIDA Model, Right Set of
Circumstances Theory, Buying Formula Theories, Behavioural Equation
Theory.

Process of Effecting Selling- Prospecting, Preapproach Presentation and
Demonstration, Handling Objections, Closing the sale, Post sale Activities,
Quality of Successful sales Person.

Sales management- Importance, Scope and Functions of Sales management,
Organization for Sales, Sales planning-Market Potential Analysis, Sales
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Forecasting, Fixing sales Objectives, Territory Allocation, Sales Quota,

Participative Sales Planning and Behavioural Considerations.

(v) Sales Force Management- Sales Force Planning, Recruitment and Selection,
Training and Development, Placement of sales Personnel, Compensation and
Incentive to Sales Persons, Motivation and Leadership for Sales, Evaluation of

Sales Performance.

(vi)  Sales Control-M 1 S for Sales, Reports and Documents Used in sales
Management, Budgetary Control in Sales, Sales Variance Analysis, Sales

expenses Control.

(vii)  Distribution Net Work- Various Distribution Channels and Their Comparative
studies, Channel Design Decisions, Channel Management-Selection,

Motivation, Evaluation, Control of Channel members, Channel
Management.

Conflict

(viii) Physical Distribution Management- Importance and Decision Areas, Logistic
and Inner Distribution Management. An overview of Retail Marketing. Brief of

Malls and Mall Management.
Suggested Readings

1) Russel, BeachandBrukirk -Selling

(2 Still, Cundiff, and Govoni -Sales management

3) K Patel -Sales

4) Johnson, Kirtz and Schueing -Sales management

(5) Confierd -Salesmanship-Practice and Problems

BM/SOM/E403-M-8-Product Management

Q) Basic Concepts-Meaning and Various Concept of Product Value, Types of

Product, Role of a Product Management, Product Market Strategies.

(i) New Product Development- Various Stages, Product ldea-Generating Ideas,
Creativity for Ideas, Creativity development Techniques, Screening Procedure,

Concept development and Testing.

(iii)  Strategic Product Development-Strategies Analysis- Analysis of Consumer
Needs, Motives for Buying, Identifying Unsatisfied Consumer Needs, Analysis
of Competitive Products and Brands, Business Analysis of New Product
Concepts, Physical Development- Designing and testing the Prototype, Deciding
Product Size, Shape, Colour, Packaging and Naming the Brand, Economic

analysis.

(iv)  Market Testing and Commercialization. Product Line management-Decision of
Product Portfolio, Product Diversification, Dropping the Introducing the Product

decisions, Problem Products, Product decisions.

(V) Product Life Cycle- Various Cycles and their Identification,

Revamping, Elimination Decision.

Product

(vi)  Brand management- Concept of Brand, Brand value, Brand Building, Market

Segmentation, Product Positioning and Mapping, Positioning Strategy.
Suggested readings

Q) M. Chaturvedi -New Product Development
2 Mascarenhas -New Product development
3 Urban and Hower -Design and Marketing of New product
4) Booz, Allein and Hamilton  -Management of New Product
B- HRM Group

BM/SOM/E-404-H-6-1ndustrial Relations
(i) Meaning, Scope and Importance of Industrial relations; Major Participants in
IndustrialRelations; Role of State; Characteristics of Industrial System in India.
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(if) Trade Union Movement in India- Growth, Problems, Recent Trends and Future
ofTrade Unionism in India.

(iii) Trade Unions in India- Concept, Objectives, Structure and Functions. Trade Unions
Act, 1926. Major Problems and Issues. Employers Organizations in India.

(iv) Workers Participation in Management- Meaning and Objectives of WPM and
FactorsiInfluencing the WPM. Workers Participation in Management in India

(v) Industrial Disputes- Nature and Causes, Machinery Provided for Investigation,
Prevention and Settlement of Industrial Disputes. Industrial Disputes Act, 1947.Review
and Appraisal.

(vi) Collective Bargaining-Concept, Features, Types and Process. Pre-requisites for
Success of Collective Bargaining.Status of Collective Bargaining in India.

(vii) Grievance Handling and Employee Discipline- Approaches, Procedure. National
Commission on Labourand Its Recommendations on Various Aspects of IndustrialRelations
in India.

Suggested Readings:

(1) Singh, B P, Chhabra, T N, Taneja,P L - Personnel Management& IR

(2) Abraham H Maslow - Motivation and Personality

(3) Agnihotri, V - Industrial Relations in India

(4) Prasad, Lallan - Personnel Management and IndustrialRelations.

(5) Davar, Rustam S - Personnel Management and IndustrialRelations.

BM/SOM/E404-H-7 Organizational Development and Intervention Strategies

Q) Organizational development-Definition, Values, Assumptions and benefits of
Organizational Development.Theory and Management of Organizational
Development-Foundations of Organizational Development,

(i) Managing Organizational development Process, Action Research,Organizational
Interventions-Team Interventions, Inter Group and third Party Peacemaking
Interventions, Comprehensive Interventions.

(iti)  Diagnosis and Intervention- Organizational Diagnosis- An Overview, Diagnosis
Methods, Interventions in Organizational Change, Evaluation of Organizational
Change Programme

(iv)  Concept of Managing Change- The Process of Organizational Change, Factors
Influencing Organizational Culture and Change, Managing Resistance to
change, Effective Implementation of Change.

(V) Models of Organizational Change-Some Models of Change, Causes of Failure
of Changes, Organizational Change and Process Consultation, Managers and the
change, Internal and External agents of change.

(vi) Key Considerations and Issues-Ethical Standards in Organizational
Development, The Future of Organizational development.

Suggested Readings

1) Uma Sekren -Organizational Behaviour

2 French and Bell -Organizational development

3) Stephen Robbins -Organizational Behaviour

4 Abad Ahmed at el -Development Effective Organizations
(5) Hussey -How to Make Organizational change

BM/SOM/E404-H-8- Human Resource Planning and Development
Q) Human Resource Planning - Role of Human Resource Planning in the context
sof Human Resource Management, Definition, Objectives, Frame Work,
Components of HRP, Organization Philosophy as Related to the Human
resource Planning.
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(i)

(iii)

(iv)

v)

(vi)

(vii)

Manpower Forecasting- Necessity, Problems, Management of Cadre Structure in
an Organization, Stock and Flows Model-Push and Pull Models, Markov Chain
Models, Correlation Models, Benefits of Forecasting, Downsizing and Its
Implications.

Job Analysis, Job Description and Job Specifications- Concept, Need and
Importance, Methods of Job Analysis- Functional Job Analysis, Job Elements
Method, Flieshman Job Analysis System, Positional Analysis, Job Description
and Job specification.

Recruitment and Selection of Human resources-Recruitment, Selection,
Vacancy Characteristics and Effects on Job Choice, Non Compensatory and
Compensatory Decision Process in Job Choice, Factors Influencing Recruitment
Efforts, Effects of Personnel Policies in recruitment Sources, Different Methods
of Recruitment. Selection-Methods and standards, Types of Selection Methods,
Steps in Selection Process.

Performance Appraisal- Definition and Uses, Objectives, Appraisal Systems-
Features and Limitations, Uses and Abuses Performance Appraisal Methods,
Self Appraisal, Peer Appraisal, Frequency of Appraisal, Performance,
Counseling and Feedback, Potential Appraisal, Monitoring and review of
Appraisal System, Linkages with other Systems.

Employee development-Work roles of Employees Managers and Executives,
Organization Characteristics Influencing Employee development, Approaches to
Employee development, Current Issues in Employee development, Managing
Work Force Diversity, Success Planning.

Career Management-Concept, Necessity, Career development Model, Career
Planning Systems and Its Components, Career Counseling, Career Pathing Role
of Employees Managers and Company in Career Planning, Career Plateauing,
Dual Career Paths, Balancing Work and family, Coping with Job Loss,
Retirement.

Suggested Readings

(1) David A, De Cenzo and Stephen P Robins-Personnel, Human resource Management
(2) Liyod L Byarsand Leslie W Rue- Human Resource Management,

C- Finance Group

BM/SOM/E -403 - F-6- International Financial Management

(i)

(i)

(iii)

(iv)

Financial Management in a Global Perspective: Globalisation. India in the
Global Economy. Challenges of International Financial Management.
International Monetary System. An Overview of International Financial
Markets. Exchange Rate Determination and Forecasting. Purchasing Power
Parity. The Fishers’ Effect. Interest Rate Parity.

The Foreign Exchange Market: Structure and the Participants, Types of
Transactions, Mechanics of Currency Dealing, Exchange Rate Quotations,
Arbitrage, Forward Rates, Evolution of Exchange control and the foreign
Exchange Market in India, Exchange Rate Computations. Currency Derivatives:
Currency Futures, Currency Options.

Foreign exchange Exposure and Risk: Economic Exposure, Transaction
Exposure, Translation Exposure, Management of Exposures.

Short Term Investment Decisions- Domestic VS International Working Capital
Management, International Cash Management, Cash Positioning, Cash
Mobilization, Hedging Strategy, Intra Corporate Transfer of Funds, Transfer
Pricing, Managing International Fund remittances, Problems of International
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Cash management, International Receivables management, International
Inventory management.

(V) International Financing Decisions, Euromoney and Euro Bond markets;Growth
of Eurodollar Market, Instruments of International Financial Markets.

Suggested Readings

1) Apte PG - International Financial management
2 Keith Pilbeam - International Finance

3 LeviM D - International Finance

4) Singh P - Investment Management

(5) Paul.R.Krugman&MuriceObstedfield -International Economics
(6) Jeff Madura-International Financial Management
(7) Alan.C.Shapiro- Multi National Financial Management

BM/SOM/E-403-F-7- BANKING& FINANCIAL SERVICES

()Banking: Meaning and Definition, Evolution of Indian Banks, Types of banks,
Performance of Banks.Commercial banking: Structure, Functions, Role ofcommercial
banks in socio economic development, Credit creation and Deployment of Funds, Bank
Clearing House: Clearing Procedure.Hi-tech Banking: Modern technology in Banking,
Core banking, E Banking, ATM, EFTS,RTGS, Internet Banking, Mobile Banking.

(iBank and Customer: Relationship between the Banker and the Customer, Types of
accounts and Deposits, Forms of lending, Documents & Procedure forloan. ALM in banks:
Components of Liabilities and Components of Assets, Significance, Purpose and
objectives.Banking Instruments: Cheque, Bank draft, e-cheque, Travelers cheque, credit
card, chequecards, and Debit card.Concepts of Universal Banking

(iii)International Banking: Exchange rates and Forex Business, BASEL, Correspondent
banking and NRIAccounts, Letters of Credit, Foreign currency Loans, Facilities for
Exporters and Importers,Role of ECGC, RBI and EXIM Bank.

(iv)Housing Finance: Types, Institutions and banks offering Housing Finance, Procedure
and Interest rates, Income Tax Implication.Leasing: Concept, Steps in Leasing
Transactions, Types of Lease, Legal frameworks, Advantages and disadvantages of
Leasing,Matters onDepreciation and Tax, Problems in leasing, Factors influencing Buy or
Borrow or LeaseDecision.Hire Purchasing: Concepts and features, Hire Purchase
Agreement, Comparison of HirePurchase with Credit sale, Banks and Hire Purchase,
Reversemortgage.

(v)Credit rating: Definition and meaning, Process of credit rating of financial instruments,
Ratingmethodology, Rating agencies, Rating symbols of different companies.
Securitization of debt:Meaning, Features, SPV, Types of securitisable assets, Benefits of
Securitization, Issues in Securitization.Factoring& Forfeiting: Meaning, Functions, and
Types.

(vi) Venture Capital: Concept, features, Origin in India and the current Indian Scenario.
Mutual Funds: Meaning, types of funds, organization of fund, NAV, Guidelines of Mutual
Funds. Derivatives: Forwards, Futures, Options, Swap — Meaning, Features.

Suggested Readings:

1. Banking and Finance: Theory and Practice - Clifford Gomez, 1/e, PHI, 2011.

2. Bank Financial Management-Indian Institute of Banking and Finance, 1/e, Macmillan,

3. Financial Markets and Services — Gordon &Natarajan, , Himalaya publishing

4. Financial services- Khan M.Y, 6/e, McGraw Hill, 2011.

5. Banking Theory and Practice — Shekar&Shekar, Vikas, 20/e, 2011.

BM/SOM/E-403-F-8 Cost Accounting
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(i)

(iii)

(iv)

(v)

(vi)

Introduction-Cost,Costing,CostAccounting,Relationship of Financial
Accounting and Cost Accounting.

Classification of Cost, Different Concepts relating to Cost and Cost Accounting,
Element of Cost, Material, Purchases, Store Route, Labour Remuneration and
Incentives.

Unit or Out Put Costing-Meaning, Objectives and Importance and Methods of
Determination of Unit Cost, Cost Sheet, Statement of Cost & Profit and
Production Account. Job or Contract Costing- Meaning, Objectives and
Importance, Preparation of Contract Account. Difference between Unit Costing
and Job Costing.

Process Costing-Meaning, Objectives and Importance, Preparation of Process
Account, Operating Costing-Meaning, Objectives and Importance, Calculation
of Operating Cost.

Standard Costing-Meaning, Objective and Importance, Types of Standards,
Limitations of Standard Costing, Variance Analysis, Material, Labour and
Overhead Variance. Marginal Costing-Meaning, Objectives and Importance,
Limitations of Marginal Costing, Contribution, Break Even Analysis, P/V Ratio,
Margin of Safety, Key Factor. Marginal Costing and Decision Making.
Budgetary Control-Meaning-Meaning and Characteristic of Budgetary Control,
Advantages and Limitations of Budgetary Control Budget.

Suggested readings

(1) R R Gupta - Advance Accounting

(2) C T Horngren - Cost Accounting

(3) M N Arora - Cost Accounting

(4) J C Katyal - Cost Accounting

(5) Chalos - Managing Cost in today’s Mfg. Env.

E- International Business Group

BM/SOM/E-404-1B-6 Import Export Management

(i)

(i)

(iii)

(iv)

v)

Import Management in a developing Economy, Objectives of Import Policy,
Types of Licenses, Foreign Exchange Budgeting, Global Procurement,
Conceptual Framework, Methods of Import Procurement, and Import
Procurement Planning at Corporate Level, lIdentifying Sources of Supply,
Supplier Identification, Selection and Evaluation.

Import Financing, Purchase Price Analysis, Canalization of Imports under
Counter Trade, and Market Research for Import Procurement, Monitoring and
Follow up of Import Contracts.

Buying of Technology, Import Procedure in India, and Customs Clearance of
Imported Cargo, Customs Valuation of Imported Cargo, Import Documentation,
Materials Management for Projects, Procurement under Worlds Bank Projects.
Export Management-Concept and Scope, Forms of Organizations, Export
Marketing Environment, Export Planning, Organizing for Export, Organization
Chart, Building a team, Executive Action, and Management Control.

Barriers and Bottlenecks in Exports with specific reference to India.

Suggested Readings

(1)
(2)
(3)
(4)

T A S Balgopal - Export Management
B.S. Rathore - Export marketing
P. Kumar and A K Ghosh - Export Management

Ronald R - International Purchasing

BM/SOM/E-404-1B-7-Financing of Foreign Trade
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Q) Financing of Imports and Exports, Methods and Procedures of Making Foreign
Payments, Packing Credit, Letter of Credit, Deferred Payment Arrangement.

(i) Turnkey Contracts, Joint Venture Abroad, Post Shipment Credit, Negotiation
and Purchase of Export Bills, Scrutiny of Bills, Accounts Receivables-Domestic
and International.

(iiiy  International Factoring, Forfeiting, Accounts Receivable Insurance, Investment
in Foreign Countries- Evaluation, Role of EXIM Bank.

(iv)  Foreign Exchange- Calculation of Foreign Exchange Rate, Forward exchange
Market, Forward Contracts, Forecasting of Exchange rate, Forward Contracts
Extension and cancellation of Forward Contracts, Option forwards and Swaps,
Exchange Control in India.

(v) International Financial market-Internal and International Foreign exchange
Market, Euro market, International debt market, International capital market,
International banking, International Lending Agencies-IMF,IDA,IFC,ADB,

CDFC.
Suggested Readings
1) B K Chaudhury - Finance of Foreign Trade and Foreign Exchange
2 Pigott and Scott - International Financial management

BM/SOM/E-404-1B-8 Global Logistics and Supply Chain Management

(1 Logistics Management: Concepts — Importance — Elements of the logistic System —
Marketing and logistic mix — Logistics and marketing interface — Value-chain and
production efficiency.

(i) Shipping Industry: Types of ships — Shipping systems: linear, Tramp, conference,
chartering, Baltic freight exchange — Shipping intermediaries: agent , forwarder,
brokers and others — containerization — types of containers — ICDs — CFS —

CONCOR.
(iii)  Air Transport: Air transport — Air freight — IATA — Cargo handling — Designing the
International Information system — system modules — Distribution and

Transportation.

(iv)  Supply chain: Definition — scope and importance of supply chain — supply chain
drivers and metrics - efficient and responsive supply chain - Designing supply chain
network: Distribution network — Factor influencing distribution - Transportation
decision in supply chain management

(V) Forecasting and planning in supply chain management — Pricing in supply chain
management- Role of IT in supply chain management - co-ordination in supply
chain management.

Text Books
1. Chopra S and P Meindl “Supply chain management: Strategy, planning and operations”

2. David P, “International Logistics” Biztantra, New Delhi

3. T.A.S.BalaGopal, Export Management
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BM/SOM/C405- Dissertation & Viva- Voce

At the end of the Semester, each Student will have to appear for Viva-Voce exam wherein
his knowledge and skill acquired during the course and the Project work done shall be
examined. The Viva Voce shall be conducted jointly by the Internal and External Expert.

BM/SOMI/SS 406 Disaster Management (Self Study Course)

(1) Principle of Disaster Management-Component of Disaster Management, Organizational
Structure of Disaster management, Natural Disaster, Man Made Disaster, Hazards, Risks
and Vulnerabilities. Assessment of Disaster, Vulnerability of a location and vulnerable
groups.

(i) Disaster Management Plans, Disaster Management Schemes, Natural Disaster and
Mitigation Efforts, Risk Assessment and Disaster Response, Insurance and Risk
Management, Role of Financial Institutions in Mitigation Efforts, Group Dynamics, Team
Building, Motivation with specific reference to Disaster Management.

(iii) Psychological and Social Dimensions in Disaster, Trauma and Stress Management with
reference to Disaster, Role of Leadership and Emotional Intelligence in Disaster
Management.

(iv) Post Disaster Relief and Logistic Management, Emergency Support Functions and their
Coordination Mechanism, Relief Resources and Materials Management, Relief Campus
Management, VVoluntary Agencies- Their Role and Participation in Disaster Management,
Disaster Rehabilitation Planning and Management.

(v) Disaster Management information System, Role of Remote Sensing, Government
Departments and other Agencies concerned with Disaster Management, New Initiatives in
Disaster Management with latest Threats to Environment and Safety of the Society.
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CSIR-UGC National Eligibility Test (NET) for Junior Research
Fellowship and Lecturer-ship

CHEMICAL SCIENCES

Inorganic Chemistry

1 Chemical periodicity

2. Structure and bonding in homo- and heteronuclear molecules, including shapes of
molecules (VSEPR Theory).

3. Concepts of acids and bases, Hard-Soft acid base concept, Non-aqueous solvents.

4. Main group elements and their compounds: Allotropy, synthesis, structure and
bonding, industrial importance of the compounds.

S Transition elements and coordination compounds: structure, bonding theories,
spectral and magnetic properties, reaction mechanisms.

6. Inner transition elements: spectral and magnetic properties, redox chemistry,
analytical applications.

7. Organometallic compounds: synthesis, bonding and structure, and reactivity.

Organometallics in homogeneous catalysis.

Cages and metal clusters.

9. Analytical chemistry- separation, spectroscopic, electro- and thermoanalytical
methods.

10.  Bioinorganic chemistry: photosystems, porphyrins, metalloenzymes, oxygen
transport, electron- transfer reactions; nitrogen fixation, metal complexes in
medicine.

11.  Characterisation of inorganic compounds by IR, Raman, NMR, EPR, Mdssbauer,
UV-vis, NQR, MS, electron spectroscopy and microscopic techniques.

12.  Nuclear chemistry: nuclear reactions, fission and fusion, radio-analytical
techniques and activation analysis.

ol

Physical Chemistry:

1. Basic principles of quantum mechanics: Postulates; operator algebra; exactly-
solvable systems: particle-in-a-box, harmonic oscillator and the hydrogen atom,
including shapes of atomic orbitals; orbital and spin angular momenta; tunneling.

2. Approximate methods of quantum mechanics: Variational principle; perturbation
theory up to second order in energy; applications.

3. Atomic structure and spectroscopy; term symbols; many-electron systems and
antisymmetry principle.

4. Chemical bonding in diatomics; elementary concepts of MO and VB theories;
Huckel theory for conjugated n-electron systems.

5. Chemical applications of group theory; symmetry elements; point groups;
character tables; selection rules.
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6. Molecular spectroscopy: Rotational and vibrational spectra of diatomic
molecules; electronic spectra; IR and Raman activities — selection rules; basic
principles of magnetic resonance.

7. Chemical thermodynamics: Laws, state and path functions and their applications;
thermodynamic description of various types of processes; Maxwell’s relations;
spontaneity and equilibria; temperature and pressure dependence of
thermodynamic quantities; Le Chatelier principle; elementary description of
phase transitions; phase equilibria and phase rule; thermodynamics of ideal and
non-ideal gases, and solutions.

8. Statistical thermodynamics: Boltzmann distribution; kinetic theory of gases;
partition functions and their relation to thermodynamic quantities — calculations
for model systems.

9. Electrochemistry: Nernst equation, redox systems, electrochemical cells; Debye-
Huckel theory; electrolytic conductance — Kohlrausch’s law and its applications;
ionic equilibria; conductometric and potentiometric titrations.

10. Chemical kinetics: Empirical rate laws and temperature dependence; complex
reactions; steady state approximation; determination of reaction mechanisms;
collision and transition state theories of rate constants; unimolecular reactions;
enzyme kinetics; salt effects; homogeneous catalysis; photochemical reactions.

11. Colloids and surfaces: Stability and properties of colloids; isotherms and surface
area; heterogeneous catalysis.

12. Solid state: Crystal structures; Bragg’s law and applications; band structure of
solids.

13. Polymer chemistry: Molar masses; kinetics of polymerization.

14. Data analysis: Mean and standard deviation; absolute and relative errors; linear
regression; covariance and correlation coefficient.

Organic Chemistry
1. JUPAC nomenclature of organic molecules including regio- and stereoisomers.
2. Principles of stereochemistry: Configurational and conformational isomerism in

acyclic and cyclic compounds; stereogenicity, stereoselectivity, enantioselectivity,
diastereoselectivity and asymmetric induction.

3. Aromaticity: Benzenoid and non-benzenoid compounds — generation and
reactions.
4. Organic reactive intermediates: Generation, stability and reactivity of

carbocations, carbanions, free radicals, carbenes, benzynes and nitrenes.
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S. Organic reaction mechanisms involving addition, elimination and substitution
reactions with electrophilic, nucleophilic or radical species. Determination of
reaction pathways.

6. Common named reactions and rearrangements — applications in organic synthesis.

7. Organic transformations and reagents: Functional group interconversion including
oxidations and reductions; common catalysts and reagents (organic, inorganic,
organometallic and enzymatic). Chemo, regio and stereoselective transformations.

8. Concepts in organic synthesis: Retrosynthesis, disconnection, synthons, linear and
convergent synthesis, umpolung of reactivity and protecting groups.

9. Asymmetric synthesis: Chiral auxiliaries, methods of asymmetric induction —
substrate, reagent and catalyst controlled reactions; determination of enantiomeric
and diastereomeric excess; enantio-discrimination. Resolution — optical and
kinetic.

10.  Pericyclic reactions — electrocyclisation, cycloaddition, sigmatropic
rearrangements and other related concerted reactions. Principles and applications
of photochemical reactions in organic chemistry.

11.  Synthesis and reactivity of common heterocyclic compounds containing one or
two heteroatoms (O, N, S).

12.  Chemistry of natural products: Carbohydrates, proteins and peptides, fatty acids,
nucleic acids, terpenes, steroids and alkaloids. Biogenesis of terpenoids and
alkaloids.

13.  Structure determination of organic compounds by IR, UV-Vis, 'H& "°C NMR
and Mass spectroscopic techniques.

Interdisciplinary topics

Chemistry in nanoscience and technology.
Catalysis and green chemistry.

Medicinal chemistry.

Supramolecular chemistry.

Environmental chemistry.

iR B
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SYLLABUS OF TWO YEARS FULL TIME MASTER OF COMMERCE (M.
Com) DEGREE PROGRAMME (SEMESTER WISE)

There shall be a full-time Master’s Degree programme viz Master of Commerce
(M.Com). The duration of the course shall be two years (i.e. two academic sessions).
Each year shall be divided into two semesters (July — December & January — June).
There shall be about 90 teaching days, across 16 weeks, in a semester. The examination
shall be held in around December and May for the First / Third and Second/Fourth

semesters, respectively, or as decided by the University.

A candidate for admission to M.Com Ist Semester must have passed B.Com.
Examination of any recognized Indian or Foreign University with minimum 45% marks
in aggregate, or B.A. with Economics or Mathematics, or B.Sc. with Mathematics or
Economics with minimum 50% in aggregate, from a recognized Indian or Foreign
University. Those appearing for their final examinations of Bachelor Degree
programme may also apply, provided, they can produce their result at the time of

admission.

A candidate who has passed the previous examination for the degree of Master of
Commerce of any other recognized University (following the Semester system) may
also be admitted to the final examination provided that he has offered, for his previous
examination, a course of an equivalent standard, with almost similar syllabus as is
required for the previous examination of this University and has attended a regular

course of study of one academic year.

A candidate who does not possess a commerce background in the qualifying class (i.e.
graduation BA/B.Sc. shall be required to pass the qualifying course in Book- Keeping
and Accountancy, by securing at least 18 marks out of 50. He shall not be awarded the
M.Com. degree unless he/she qualifies this course. However, the marks secured in the

qualifying examination shall not be added to his aggregate marks.

There shall be a maximum of 100 seats for the M.Com. programme for Srinagar
Campus and 60 seats for Tehri Campus. Reservation as per the Central Government

Rules shall be applicable.



6. The candidates seeking admission to the course shall have to appear at a written test, a
group discussion and an interview if and when conducted by the University. The written
test shall generally carry questions related to comprehension (English language),
Reasoning, General Awareness, Business and Finance Aptitude and Mathematics
(Intermediate level).

7. Only those qualifying at the written test in the order of merit shall be called for
interview and group discussion, which shall carry a maximum of 25 (Twenty five)
marks each. The number of candidates called shall generally be equal to three times the
number of seats available or as decided by the University.

8.  The relative merit list for admission shall be prepared on the basis of all the three
components as follows:
i) Written Test/ graduation marks (75%), ii) Group Discussion (10%), iii) Interview

(15%).

The criterion for inviting students for the Group Discussion and Interview shall be the
performance in written test, or a candidate’s previous academic record at Graduation
level or both as decided by the University. While the final selection shall be on the basis
of performance at the Interview and Group Discussion as well as the marks obtained at

the written test.

9. Those qualifying in the final merit (after interview / group discussion) shall be eligible
for admission. If some seats fall vacant, those in the subsequent order of merit (waiting
list upto a cut off point to be decided by the department) shall be eligible for admission.

10. The examination of the course shall consist of six papers in each of the semesters
including, e-Commerce or project report and seminar & viva-voce. Only seminars
shall be evaluated internally, rest of the courses, including the project and the viva

voce, shall be evaluated externally.

i. The maximum marks for each paper shall be 100 of which 40 marks shall be awarded
on the basis of internal assessment in each paper excluding Project Report and seminar
& Viva-Voce (for which details have been provided ahead) and 60 marks kept aside for
the end semester examinations. There shall be a maximum of 10 marks for attendance,
10 marks for assignments, 10 marks for midterm tests, and 10 marks for surprise test

(overall 40 marks) under internal assessment.



The Scheme of Courses along with their credits in the Programme shall be as follows
(2017-18 and onwards):

Semester |
M.Com.101 Corporate Financial Accounting 3 Credits
M.Com.102 Management Principles and Practice 3 Credits
M.Com.103 Business Environment 3 Credits
M.Com.104 Managerial Economics 3 Credits
M.Com.105 Computer Applications in Business 3 Credits
M.Com.106 Business Communication 3 Credits

Semester-11
M.Com.201 Financial Management 3 Credits
M.Com.202 Marketing Management 3 Credits
M.Com.203 Human Resource Management 3 Credits
M.Com.204 Research Methods & Statistics 3 Credits
M.Com.205 Management Accounting 3 Credits
M.Com.206 Legal Aspects of Business 3 Credits
M.Com.207 Organizational Design, Development and Change 3 Credits

(Self Study Course)

Semester-111
Core Papers Core Papers
M.Com. 301 International Business 3 Credits
M.Com. 302 Management of Financial Services 3 Credits
M.Com. 303 Income Tax Laws and Practice 3 Credits

The students have to opt one whole group as a major course and one paper from another
group as a minor course.

Elective Group:

Group A: Finance:

M.Com.304 Financial Markets and Institutions 3 Credits

M.Com.305 Security Analysis and Portfolio Management 3 Credits
Group B: Marketing

M.Com.306 Consumer Behaviour 3 Credits

M.Com.307 Marketing Communication 3 Credits




Semester -1V

M.Com.401 Project Planning and Evaluation 3 Credits
M.Com.402* E-Commerce 3 Credits
Or
Project Report
M.Com.403** Seminar and Viva Voce (40+60) 3 Credits

Elective Group:
The students have to opt one whole group as a major course and one paper from another group as a minor
course. Group selected by the student as major group in 3" semester cannot be changed in the 4™ semester.

Group A: Finance

M.Com.404 Risk Management and Insurance 3 Credits
M.Com.405 International Financial Management 3 Credits
Group B: Marketing
M.Com.406 Marketing of Services 3 Credits
M.Com.407 International Marketing 3 Credits
M.Com.408 Entrepreneurship Development 3 Credits
(Self Study Course)

Note: The detailed course outlines for each course, mentioned above is explained, as follows.

Note: * Students have to opt for either E-commerce as a paper or Project Report. Only those students
can opt project Report, who has secured 75% marks in aggregate up to second semester. Project
Report (periodical presentation 20 marks, Viva-voce 20 marks and project Evaluation 60 marks)

Note: ** M.Com.403- Seminar and Viva Voce (Seminar 40 marks and Viva-Voce 60 marks)




Detailed Syllabus for M. Com.

Semester-I

M.Com. 101: Corporate Financial Accounting:

Course Objective: The objective of paper is to help students understand accounting with
relation to the corporate world and to introduce the recent accounting concepts and
conventions. Students are requested to follow Revised Schedule VI for presenting Balance
sheet wherever needed.

Course Outline:

Unit 1: Preparation of Final Accounts of Companies: Preparation of Final Account with
adjustments as per revised schedule VI.

Unit 11: Valuation of Goodwill and Share: Valuation of goodwill and shares with all the
available methodology.

Unit I11: Corporate Accounting: Issue and redemption of debentures.

Unit 1V: Holding Companies: Preparation of Consolidated Profit & Loss Accounts and
Balance-sheet.

Unit V: Accounting for Amalgamation of Companies as per A.S.-14: Accounts of
amalgamation, absorption and reconstruction of companies

Note: Question paper will contain 50% Numerical questions and 50% Theoretical
questions.

Suggested Reading:

1. M.C. Shukla & T.S. Grewal: Advanced Accounts, S. Chand & Co. (Pvt.) Ltd. New Delhi.
2. S.M. Shukla & S.P. Gupta: Corporate Accounting, Sahitya Bhawan Publications Agra.

3. R.L. Gupta & M. Radha Swamy: Ad. Accounting, Sutan Chand & Sons, Delhi

4. S.M.Maheshwari: Fiannacial Accounting,

5. G.R. Mounga: Corporate Accounting, Mayur Publication, New Delhi



M.Com. 102: Management Principles and Practice:

Course objective: The objective of this course is to provide an understanding of the tasks
and functions of management and to acquaint the participants with the developments of the
concept, theories and practices in the field of management.

Course Outline:

Unit I: Management: Nature and Significance of Management, Classical, Neo-Classical and
Modern Theories of Management. Contingency and System Approach to Management,
Functions of Management.

Unit Il: Planning: Meaning and Process, Goals, Objectives, Plans and Programmes.
Premises of Planning — Forecasting, Process of Decision Making. Rationality and Bounded
Rationality. Risk and Uncertainty in Decision Making.

Unit Ill: Organization: Theory, Structure, Departmentation, Vertical and Horizontal
Growth in Organization, Line and Staff Functions and Conflicts, Span of Management,
Authority, Accountability, Delegation, Centralization and Decentralization, Formal and
informal organization Group Functions in Organization: Formation and Role of Groups in
organization.

Unit 1V: Staffing: Nature and Purpose of Staffing: Selection, Performance Appraisal,
Organizational Development.

Leading: Motivation — Meaning and Theories of Motivation, Motivation in Practice
Leadership — Types and Traits of a Leader, Leadership Styles. Communication: Forms,
Process, Barriers and Effective Communication.

Unit V: Controlling: Meaning and Process of Controlling. Techniques of Controlling.
Management of Change: Adaptability to Change, Resistance to Change. Emerging
Challenges for the Managers.

Suggested Reading:

1. Stoner, James A.F., Management, Pearson (Textbook)

2. Robbins, Stephen P. and Coulter, Mary, Management, Prentice Hall

3. Koontz, Harold and Weihrich, Heinz, Essentials of Management, McGraw-Hill

4. Bateman, Thomas S. and Snell, Scott A., Management, McGraw-Hill

5. Hill, Charles W.L. and McShane , Steven L., Principles of Management, McGraw Hill
6. Pareek, Udai, Understanding Organizational Behaviour, OUP, New Delhi (Textbook)
7. Thakur and Burton, Management, McGraw-Hill



M.Com.103: Business Environment:

Course Objective: The objective of this course is to develop the ability to understand and
scan business environment in order to analyse the opportunities and take decisions under
uncertain conditions.

Course Outline:

Unit I: Theoretical Framework of Business Environment: Concept, significance and
nature of business environment; Elements of environment micro and macro; Techniques of
environmental scanning and monitoring.

Unit 1l: Economic Environment of Business: Significance and elements of economic
environment; Economic system and business environment; Economic planning in India;
Government policies, industrial policy, fiscal policy, monetary policy, EXIM policy.

Unit 111: New Economic Policy: Privatization, Liberalization and Globalization and their
Implications for Indian Business, MNCs.

Unit 1V: Political and Legal Environment of Business: Critical elements of political
environment; Government and business; Competition Act 2002, FEMA and Consumer
Protection Act.

Unit V Technological Environment: Factors Influencing Technological Environment. Role
and Impact of Technology on Business. Transfer of technology-Channels, Methods and
limitations.

Suggested Reading:

1. Adhikary, M.: Economic Environment of Business Sultan Chand & sons New Delhi.

2. Ashwathappa, K.: Legal Environment of Business Himalaya Publication New Delhi.

3. Cherunilam, Francis: Business Environment Himalaya Publishing House New Delhi.

4. Rajvaid: Business Environment.

5. I.C. Dhingra, Indian Economy: Environmental and Policy, Sultan Chand & sons New
Delhi.

6. S.K. Mishra and V.K. Puri: Economic Environment of Business.



M.Com.104: Managerial Economics:

Course Objective: To develop managerial perspective on economic fundamentals as an aid
to decision making under given environmental constraints.

Course Outline:

Unit 1: Introduction: Nature and Scope of managerial economics and its relationship with
other disciplines; Its role and significance in decision making; Basic concepts; Positive Vs
Normative analysis.

Unit I1: Market Forces: Demand and Supply:

a) Demand Analysis: Theory of demand; Objectives of demand analysis and determinants of
demand; Theory of consumer behaviour; Elasticity of demand and its measurement methods;
Importance in decision-making.

b) Supply Analysis: Objectives of supply analysis; Determinants of supply.

Unit 111: Production Function and Cost Analysis: Theory of production and cost analysis;
Production function and its managerial uses; Laws of production and analysis; Empirical
estimates of production and cost; Short-run and long-run average cost curves and their
analysis; Economies and diseconomies of scale.

Unit 1V: Organisation of the Firm: Pricing decision; Pricing under different market
structure; Perfect and imperfect (monopoly, monopolistic and oligopoly markets); Pricing
strategies; Collusive and non-collusive oligopoly; Baumol’s marries; and O. Williamsons’
models.

Suggested Reading:

1. Baumal, Shalliam J. Economic theory and operations analysis, Prentice hall, Landon.

2. Baya, Michail R. Managerial economics and business strategy, Mc Graw hill New
York.

3. Chopra O.P. Managerial economic, Tata Mc Graw hill Delhi.

Dean, Joel. Managerial economic, prentice hall Delhi.

5. Crag W. Peterson, W.Cris Lewis, and Sudhir K. jain, managerial Economics,
Prentice-Hall of India/ Pearson, New Delhi, 2004.

6. H.L Ahuja, Managerial Econimics, S. Chand, 2004.

7. DN Dwivedi, Managerial Economics, 4" ed., Vikas Publishing House, New Delhi,
2006.

8. Paul Samuelson and Nordhaus, Economics, 19" ed. Tata McGraw-Hill, New Delhi,
2005.
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M.Com.105: Computer Applications in Business:

Course objective: The main objective of the course is to familiarize the students with the
fundamental aspects of computers and their application in Commerce.

Course Outline:

Unit I: Introduction to Computer: Evaluation of Computer, Functional part of computer,
Input Devices, Output Devices, Central Processing Unit, Memory (Primary and Secondary),
Introduction to Software (System Software, Application Software)

Unit I1:

a) Operating Systems: Type of Operating Systems, Functions of Operating Systems,
Features of a good operating system, Introduction to WINDOWS.

b) Application Softwares: Type of Application software, Introduction to Word
Processing (MS word), Introduction to Presentation Software (MS Power Point).

c) Introduction to Spreadsheets (MS Excel), Introduction to Database (MS Access).

Unit I11: Introduction to SPSS: Descriptive Analysis

Unit IV: Introduction to Computer Networks: Need for Networking, Type of Networks,
Networks Topologies, Transmission Media, Networking Components (BRIDGE,
GATEWAY, ROUTER, REPEATER, HUB, SWITCH), Introduction to Internet (WWW,
HTTP, FTP, TCP/IP).

Unit V: The Internet Environment: Surfing & Searching, Protocols, World Wide Web,
Elementary Idea of E-Commerce & Its Types, future of information technology.

Suggested Readings:

1. Pandey, U.S. & Kumar, Varinder. Computer Applications in Business (ed.2017), Kitab
Mahal, New Delhi
2. Rajaram, V. Introduction to Information Technology, PHI.

3. Eliason, A.L. On-line Business Computer-Applications. Chicago: Science Research
Associates.

4. Frye, Curtis D. Step by Step Microsoft Excel 2010. PHI

5. Leon, A, and Leon, M. Fundamentals of Information Technology. Leon, Vikas (4) Software
Manuals

6. Sinha, Pradeep K. and Sinha, Preeti. Foundation of Computing. BPB Publications.

7. Basandra, Suresh K. Management Information System. New Delhi-Allahabad: Wheeler
Publication.

8. Kumar, Muneesh. Business Information System. Vikas Publishing House.

9. Saxena, Sanjay. A First Course in Computers. Vikas Publiashing House.

10. Fizegerald & Dennis. Business Data Communication and Networking. Wiley



M.Com.106: Business Communication:

Course Objective: The objective of this course is to introduce students to the principles,
processes and skills of communication, equip them with skills to critically analyze oral,
written and multi-modal texts based on purpose, audience, message, organization and style.

Course Outline:

Unit I: Introduction: Nature of communication; Myths about communication;
Communication process and stages in communication cycle; Barriers to effective
communication; Formal and informal communication; Communication channels; Choosing
the means of communication, like letters, memos, reports, fax, e-mail, presentation, telephone
and multimedia; Improving the communication; Verbal and non-verbal communication;
Organisational culture; Communication and ethics.

Unit Il: Communication for Managers: Importance of communication to managers;
Internal and external audiences in the organization; Planning and creating business managers;
Analysing the problem and defining the purpose; Analysing business communication
situations; Adapting the message to the audience.

Unit I11: Written Communication: Planning, writing and revising business document;
Designing documents; Slides and screens; Polishing the writing; Editing for grammar and
punctuation; Choosing the right word; Revising sentences and paragraphs, letters, memos, e-
mails and web writing, informative and positive message, negative messages, persuasive
messages; Reports: Types, characteristics of business reports, purpose of reports; Planning
and techniques of writing a report.

Unit IV: Recruitment and Employment Correspondence: Researching job; Job
application letter; Curriculum vitae/ resumes; Employment; Interview; References; Offers of
employment; Job description; Letter of acceptance; Letter of resignation.

Unit V: Interpersonal Communication: Listening, working and writing in teams; Planning,
conducting and recording; Meetings; making effective oral presentation; Overcoming stage
fright; Telephonic communication; Conversation and discussion; Public speaking; Seminar
presentation; Conference; Group discussion.

Suggested Readings:

1. Raman and Singh, Business Communication, Oxford University Press, 2006, !2th
impression

2. Business Communication Today, Bovee, Thill and Chaturvedi, Pearson Education,
Ninth Edition

3. Deborah Britt Roebuck. Improving Business Communication Skills.

4. Lesikar and Flatley. Basic Business Communication. 11" Ed. New Delhi: Tata

5. McGraw-Hill Publishers 2008.

6. Locker, K.O., and Kaczmarek, S.K., Business Communication: Building Critical
Skill, 2" ed.,  Tata McGraw-Hill,2002.

7. Bovee, C.L., etal., Business Communication Today, Pearson Education, 200.



Semester 11

M.Com.201: Financial Management:

Course objective: To develop adequate level of knowledge of broad areas of financial
decisions and also to introduce to the students the basic analytical techniques and methods of
Financial Management of Organizations.

Course Outlines:

Unit I: Financial Management: Nature, Objectives and Scope, Modern concept of finance,
Financial Decision- Types of Financial Decisions, Role of Finance Manager, Risk Return
Framework for Financial Decision Making, Time value of money.

Unit I1:

a) Cost of capital: Concept of value, present value, basic valuation models.

b) Capital Structure: Concept, Financial Leverage and its Impact on the Valuation of
firm, Theories of Capital Structure- net income approach, operating income approach,
miller — Modigliani approach, Determinants of Capital Structure.

Unit 111 Investment Decisions: Nature and Kinds of Capital Budgeting, Techniques of
Evaluating Capital Budgeting Decisions, Capital Budgeting Under Risk and Uncertainty,
Analysis of Real Life Capital Budgeting Decisions- Some Case Studies.

Unit IV:

a) Dividend Decisions: Dividend and its form, Theories of Dividend Policy and their
Impact on the Value of a Firm, Determinants of Dividend Policy.

b) Working Capital Management: Meaning and Concepts of Working Capital.
Estimating Working Capital Requirements. Management of Cash Receivables and
Inventory.

Unit V: Corporate Restructuring: Merger and Acquisitions-Types, Sources of Takeover
Gains, Valuation and Financing of Acquisitions, Analysis of some Case Studies. The
Empirical Evidences on Theories and the Case Studies Relevant for above Topics are
Required be Discussed.

Note: Question paper will contain 50% Numerical questions and 50% Theoretical questions.

Suggested Readings:

Van Horne James C.: Financial Management and Policy, Prentice Hall of India 12" Ed,208.
Prashna Chandra: Financial Management. McGraw Hill.

Pandey, I.M: Financial Management. 9" Ed. Vikas Publishing.

Khan and Jain: Financial Management. McGraw Hill.

Ross S.A., R.W: Westerfield and J. Jaffe, Corporate Finance, 7" Ed. McGraw Hill.
Brealey R.A. and S.C. Myers: Principles of Corporate Finance, McGraw Hill, 6™ Ed.
V.Saran, Financial Management, PHI.

Nogkrw b P



M.Com.202: Marketing Management:

Course Objective: The objective of this course is to facilitate understanding of the
conceptual framework of marketing and its applications in decision making under various
environmental constraints.

Course Outlines:

Unit I:

a)
b)

Marketing Concept:  marketing management; Nature and scope; Evolution of
marketing; Selling vs marketing; CRM; Emerging role of marketing; Marketing mix.
Marketing Environment: Concept; Need for study; Major elements and their impact on
marketing decisions.

Unit I1:

a)

b)

Consumer Behaviour: Consumer vs. organizational/industrial buyer; Their
characteristics; Importance of understanding consumer behaviour; Determinants of
consumer behaviour; Theories of consumer behaviour; Various buying roles in family;
Types of buying behaviour; Consumer decision-making process in buying.

Market Segmentation: Nature and importance of segmentation; Pre-requisites for
effective segmentation; Bases of segmenting consumer markets; Market selection
strategies; Positioning.

Unit 111: Product Decisions: Concept of product; Classification of products; Product line and
produt mix; Branding, packaging and labeling; Customer services; Development of new
product; Product life cycle; The new product (Consumer); Adoption process.

Unit IV:

a)

b)

Price Decisions: Pricing as a marketing variable-its role and importance; Price vs. non-
price competition; Factors influencing price determination; Price setting in practice; Price
policies and strategies.

Distribution Channels and Physical Distribution Decisions: Why are marketing
intermediaries used? Marketing channel functions; Selecting channels distribution;
Determining the intensity of distribution; Channel management decisions- selection,
motivation and evaluation of individual middlemen; Manufacturer- distribution
relationship; Retailing and wholesaling; Logistics of distribution.

Unit V:

a)

b)

Promotion Decisions: Nature; Objectives and importance of promotion; Communication
process; Promotion mix and methods; Advertising; Personal selling; Public Relations and
Sales promotion.

Legal, Ethical and Social Aspects of Marketing: Consumerism; Consumer protection
measure in India; Recent Developments in consumer protection in India.



Suggested Reading:

1. Kotler Philip and Gray Armstrong: Principles of marketing, Prentice hall New Delhi.

2. Kotler Philip: Marketing Management-Analysis, Planning, Implementation and Control, Prentice
hall New Delhi.

3. Ramaswami, V.S and Namakumari, S: Marketing Management Mac Millan India New Delhi.

4. Stanton, Shallian J. and Charles Futrell: Fundamentals of Marketing Mc Graw hill New York.

5. Rajan Saxena, Marketing Management, 3" ed, Tata MCGraw Hill, New Delhi, 2009



M.Com.203: Human Resource Management:

Course Objective: To enable students to understand procedures, processes and techniques
applied in the management of Human Resource in an organization.

Course Outlines:

Unit I: Introduction to Human Resource Management: Evolution of HRM , Objectives
and functions of HRM , Role and responsibilities of HR Manager , Relevance of HRM ,
Systems approach to HRM

Unit Il: Acquisition of Human Resource Management: Human Resource Planning:
Purpose and process , Recruitment and selection: Sources of recruitment, stages in selection
process , Placement, goals analysis: Job description and job specification.

Unit 111: Developing Human Resources: Training and Development: Training needs,
training methods, application of computers in training, developing effective training
programmes, Concept of HRD, Management development programmes.

Unit IV:

1. Performance Appraisal: Concept and objective of performance appraisal , Process of
performance appraisal , Criteria for performance appraisal , Benefits of performance
appraisal , Limitations and constraints , 360 degree performance appraisal , Promotion-
degree, transfer air separation: Promotion, purpose, principles and types; Transfer:
Reasons, principles and types; Separation: Lay-off, resignation, dismissal, retrenchment,
voluntary, retirement scheme.

2. Motivating Human Resources: Motivation at work, major motivation theory: An
overview, Participative management, Compensation Management, Incentives: Concepts,
types of incentives; Incentives schemes in Indian industries; Fringe benefits, Discipline
and employees’ grievance redressal.

Unit V:

a) Individual Behaviour: Attitude, perception, learning, values.
b) Group Processes: Group dynamics, power, policies, organizational culture and climate.
Forms of groups.

Suggested Readings:

1. Dessier, Gary and Biju Varkkey, Human Resource Management, 11" ed., Pearson Education,
New Delhi, 2009.

2. Gomez-Mejia, et al., Managing Human Resources, 3" ed. Pearson Education.

3. Ivancevich, Human Resource Management, Tata McGraw-Hill.

4. David S. Decenzo and Stephen P. Robbins, Personal/ Human Resource Management, 3" ed.,
Prentice Hall of India, New Delhi, 2006

5. Biswajeet Pattanayak, Managing Human Resources, 3" ed., Prentice Hall of India, New Delhi.

6. K. Aswathappa, Human Resource and Personnel Management, Tata McGraw-Hill.

7. RS Dwivedi, Managing Human Resources in Indian Enterprises, Galgotia Publishing Co., New
Delhi, Latest ed.



M.Com.204: Research Methods & Statistics

Course Objective: The objective of this course is to help students design and carry out
research, as well as, the application of statistical tools and techniques for decision making.

Course Outline:
Unit I: (a) Business research: purpose, steps, objectives, preliminary research.

(b) Research design: preparing a blue print, establishing hypotheses, process. Sources of
data.

Unit Il: Developing research instruments: questionnaires and scales- types, preparation,
standardisation.

Unit 111: (a) Sampling methods & techniques: Probability and non- probability methods,
random, non random techniques, stratification, focus group.

(b) Probability: Progressions and elements of set theories. Calculation of simple and
compound Probabilities.

Unit 1V: (a) Analysis of Time Series: Meaning and components, Measurement of Trend.
(b) Linear regression: equations, coefficients, introduction to multiple regression analyses.

Unit V: Testing Hypotheses: Test of significance Application of ‘T’ and ‘F’ Tests. Analysis
of variance (ANOVA). Coefficient of Association and contingency, X Test

Note: Question paper will contain 50% Numerical questions and 50% Theoretical
questions.

Suggested Reading:

Wiliam G Zikmud ,Business Research Methods, Cengage Learning 2008

Uma Sekaran, Research Methods for Business Wiley India 2007.

Paneerselvam, Research Methodology, Prentice Hall of India 20009.

Aaker, D. A., Kumar, V., & Day, G. S. (2008). Marketing research. John Wiley & Sons.

Boyd, H. W., Westfall, R. L., & Stasch, S. F. (1977). Marketing research: text and cases.

McGraw-Hill/Irwin.

6. Dash, M., & Malhotra, N. K. (2016). Marketing Research an Applied Orientation. Indian
Institute of Management Lucknow.

7. Donald R.Cooper, Pamela S.Schindler, Business Research Methods, Tata McGraw Hill
Publishing 2009.

8. Bhardwaj, R. S. (2009). Business statistics. Excel Books India.

9. Gupta, S. P., & Gupta, M. P. (1979). Business statistics. S. Chand, New Delhi.

10. Hooda, R. P. (1994). Statistics for business and economics. Vikas Publishing House.Business
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M.Com.205: Management Accounting

Course objective: The objective of this course is to impart knowledge of various accounting
tools and techniques useful for business decision making.

Course Outline:

Unit I: (a) Management Accounting: Concept, Importance, Nature and Functions, Financial
vs Management Accounting, Cost vs Management Accounting, Role of Management
Accountant.

(b)Basic Concepts of Costing: Basic Cost Terms and Concepts, Type and Elements of Cost,
Cost Allocation- Absorption Costing, Marginal Costing, Activity Based Costing.

Unit Il: Financial Statement Analysis: Trend Analysis, Ratio Analysis, Preparation and
Analysis of Fund Flow Statement and Cash Flow Statement (Revised AS).

Unit I11: (a) Use of Marginal Costing in Decision Making.

(b) Cost Volume Profit (CVP) Analysis: Contribution Margin, Break-Even Analysis, Profit
Volume (P/V) Analysis, Multiple Product Analysis, Optimal Use of Limited Resources.

Unit 1V: Budget and Budgetary Control: Preparation of Different Types of Budgets, Fixed
Versus Flexible Budgets.

Unit V: (a) Standard Costing: Concept, Advantage, Types of Standards, Variance Analysis-
Material, Labour, Overheads, Managerial Use of Variances.

(b) Responsibility Accounting: Concept of Responsibility Accounting, Responsibility
Central-Cost Centre, Revenue Centre, Profit Centre, Investment Centre.

Note: Question paper will contain 50% Numerical questions and 50% Theoretical

questions.

Suggested Reading:

1. Horngreen : Management Accounting. PHI

2.Homgreen Charies T., and Gary L. Sundem and Shalliam O. Stration, Introduction to Management
Accounting, Prentice Hall of In dia, 2006.

3. Dury Colin, Management and Cost Accounting, Thomson Learning, 2001.

4. Jawahar Lal, Advanced Management Accounting, Text Problems and Cases, S. Chand & Co.,
New Delhi, 2009.

5. S.N. Maheswari: Management Accounting.



M.Com.206: Legal Aspects of Business:

Course Objective: The objective of this course is to help students become familiar with the
relevant provisions of various laws influencing business.

Unit I: Company Act; Selected Aspects: Nature, kinds of companies, formulation of
company; Company management, powers, functions and duties and liabilities of directors,
managerial compensation, oppression and mismanagement.

Company Meetings; Types of meetings, resolutions, winding up.

Unit 1l: The Consumer Protection Act, 1986: Basic Concepts: Complaint, complainant,
consumer, rights of consumer, consumer forums, their role, powers and functions, procedure
for consumer grievance redressel, major decided cases.

Unit I11: The Competition Act, 2002: Basic concepts, powers of central government under
the competition act, major provisions of the competition act: Role and working of
competition commission of India.

Unit IV: Information Technology Act, major provisions.

Unit V: Right to Information Act (RTI) .major provisions

Suggested Reading:

1. Avtar Singh, Principles of Mercantile Law, 7" ed., Eastern Book Company, Lucknow
2. M.C. Kuchhal, Business Law, 6™ ed., Vikas publishing House, New Delhi

3. Ravindra Kumar, Legal Aspects of Business, Cengage learning, New Delhi, 2009

4. Avtar Singh, Consumer Protection Law, Eastern Book Co., Lucknow, 2006

5. M.C. Kuchhal, Indian Company Law, Shree Mahabir Book Depot, Delhi, 2008



M. Com 207: Organizational Design, Development & Change (Self Study Course):

Course Objective: The objective of this course is to help the students become familiar with

the different aspects of organizational design, development & change.

Unit I: Understanding Organisations: Approaches to Understanding Organisations, Types

of Organisations.

Unit 1l: Organisational Design: Principles of Organisational Designs, Forms of

Organisational Design.

Unit 111: Work Organisation: Analysing & Organising Work, New Forms of Organisation,
Emerging Issues of Work Organisation and Quality of Working Life.

Unit 1V: Organisation Analysis: Organisational Diagnosis, Tools and Techniques,
Questionnaire as a Diagnostic Tool, Interview as a Diagnostic Tool, Workshops, Task Forces
and Other Methods.

Unit V: Organisational Development and Change: Organisational Development,
Alternative Interventions, Skills of Change Agents, Follow up and Consolidations, Institution

Building.

Suggested Readings

1. Kavita Singh — Organisation Change and Development

2. M.N. Mishra — Organisational Behaviour through Indian Philosophy

3. Pattanayak & Ravishanker — Organisational Development Skills for Competitive
Edge



Semester 111

M.Com.301: International Business

Course Objective: The objective of this course is to acquaint students with the theoretical
framework of international business and the impact of its environmental dynamics on the
international business operations of a firm.

Course Outline:

Unit I: International Business: Meaning, Concept, Importance and Scope of international
business, Environment analysis; Geographical, Socio-cultural, Political and legal. Theoretical
Foundations of International Business: Theories of International trade, Gains from
international trade; Balance of payments analysis.

Unit Il: International Economic Environment: International economic institutions and
agreement; WTO, IMF, IFC, World Bank.

Unit 111: (a) Regional Economic Co- Operation: Forms of regional groupings; Integration
efforts among countries in Europe, North America, and Asia.

(b) International Financial Environment: International financial system and institution;
Foreign exchange markets and risk management; Foreign investments types and flows;
Foreign investment in Indian perspective.

Unit 1V: (a) Organisational Structure for International Business Operations: Key issues
involved in making international production, finance and human resource decisions;
International business negotiations.

(b) Developments and Issues in International business: Outsourcing and its potentials for
India; strategic alliances, mergers and acquisitions; Role of IT in international business;
international business and ecological considerations.

Unit V: (a) Foreign trade promotion measures and organizations in India; special economic
zones (SEZs) and 100% export oriented units (EOUs); measures for promoting foreign
investments into and from Indian; Indian joint ventures and acquisitions abroad.

(b) Financing of foreign trade and payments terms.
Suggested Reading:

1. Adhikari Manab: Global Business Management Mac Millan New Delhi.

2. Black and Sundaram: International Business Environment prentice hall New Delhi.

3. Sodersten, B.O: International Economics Mac Milllan Landon.

4. Tayeb, Monis H: The Global Business Environment-An Introduction sage publication New Delhi

5. Charles, W.L. Hill and Arun K. Jain, International Business, Tata McGraw- Hill, New Delhi, 2008

6. Johnson, Derbe, and Colin Turner, Inrernational Business- Themes and lIssues in the Modern Global
Economy, London: Roultedge, 2003

7. Cherunilam, Francis, International Business: Text and Cases, Prentice-Hall of IndialLtd., 2004

8. Justin, Paul, International Business, Prentice- Hall of India Ltd., 2003



M.Com.302: Management of Financial Services:

Course objective: The objective of the course is to help the students understand the role of
financial services in project management and also equip them with skills required to handle
the problems of financial markets and services.

Course Outline:

Unit I: Financial Services: Meaning and Concepts, Need for Financial Services, Various
Types of Financial Services, Fund Based and Non Fund Based, Characteristics and Role of
Financial Intermediaries.

Unit 11: (a) Depository Institutions and Financial Services: Commercial Banks and their
Changing Role, Functioning of banks, Financial Services and Banking System.

(b) Non Depository Institutions: Finance Companies and Mutual Funds and Pension Funds-
A Financial Services and their Role.

Unit 111 : Merchant Banking and Venture Capital: The Concept of Merchant banking
Services of Merchant Bankers, Merchant Banking in India- Rules and Regulations
Management of Capital Issues, Fixed Deposits and Debenture Issues, Venture Capital- The
Concept and Characteristics, Growth of Venture Capital Services in India.

Unit 1V: (a) Leasing: Concept, Types, Legal and Tax Aspects, Hire- Purchase, Lease
Structuring.

(b) Factoring: Concept and Characteristics, Types of Factoring, Factoring in India,
Factoring and Bill Rediscounting.

(c) Forfeiting: Meaning and Mechanism of Forfeiting.

Unit V: Credit Rating Services: Concept and Types, Function of Credit Rating Agencies,
Credit Rating Agencies in India.

Suggested Reading:

1. Bhole L.M.: Financial Institutions and Markets, 4™ ed., McGraw Hill Co. New Delhi, 2008
2. Anthony Saunders, Financial Markets and Institutions, 4™ ed., McGraw Hill Publishing Comapany, New
Delhi.

3. Khan M.Y: Financial Services, 4" ed., McGraw Hill, New Delhi, 2008

4. K Sasidharan, Fiancial services and System (2008), McGraw Hill Publishing Company, New Delhi.

5. Clifford Gomez, Financial Markets, Institutions and Financial Services, Prentice Hall of India, 2008.

6.Anthony Saunders, Financial Institutions Management- A Risk management Approach, 6" ed., McGraw Hill
Publishing Comapany New Delhi

7. M.Y. Khan Indian Financial System, 6™ ed., McGraw Hill Publishing Company, New Delhi, 2008.

8. Sharma, management of Financial Institutions: With Emphasis on Bank and Risk Management, Prentice Hall
of India, New Delhi



M.Com.303: Income Tax Laws and Practice:

Course Objective: The purpose of this course is to enable the student to understand the tax
liabilities under the Acts, as well as, be able to file returns.

Course Outline:
Unit I: Introduction: Basic concepts, Residential Status, Exempted Income.

Unit 1l: Various heads of Income and Computation of Income under different heads of

Income

Unit 111: Deduction from gross total income, Rules of set off and carry forward of loses,
clubbing of income, tax authorities, various types of Assessment.

Unit 1V: Assessment and computation of Income of Individuals, Firms and Company.

Unit V: Appeal and Revision, Payment of Advance Tax, Deduction at source and Tax
Planning.

Note: Question paper will contain 50% Numerical questions and 50% Theoretical
questions.

Suggested Readings:

1. Ahuja Girish: Direct Tax Laws and Practice
2. Singhania: Direct Tax Laws and Practice

3. Mehrotra, H.C: Direct Tax Laws and Practice
4. Aggarwal, B.K: Direct Tax Laws and Practice



Elective Group:

The students have to opt one whole group as a major course and one paper from another
group as a minor course

Group A: Finance:

M.Com.304: Financial Markets and Institutions:

Course objective: The main objective of the course is to provide a sound information and
knowledge of broad framework of Financial Systems and its constituents.

Course Outline:

Unit I: (a) Financial Markets: Nature, Functions and Efficiency, Financial System and
Economic Development, Flow of Funds in Indian Economy, An Overview of Indian Financial
System.

(b) Money Market: Organization, Instruments, Functioning and its Regulations and Recent
Developments, RBI.

(c) Capital Market: Structure of Capital Market in India-Primary and Secondary Markets,
NSC, OTCEI, SEBI and its Role as Regulator.

Unit Il: Financial Institutions: Functions and working of IDBI, IFCI, ICICI, NABARD,
SIDBI and SFCs.

Unit I11: Management of Banking and Other Institutions:

(a) Depository Institutions: Commercial Banks and Industrial Finance, Bank Credit,
Performance of Indian Banking, Regulatory Aspect of Banking.

(b) Non Depository Institutions: Mutual Funds, Measuring Performance of Mutual Funds,
Functioning and Regulatory Aspects, Working and Regulatory Framework of UTI, LIC and
GIC.

Unit IV: Financial Instruments: Equity Shares, New Issue Market and Secondary Market-
The Allocative and Operational Efficiency, Preference Shares, Private Placement-Channels,
Debentures and Other Fixed Income Securities, Engineered Financial and Monetary
Instruments.

Unit V: Foreign Capital: Foreign Capital as a Source of Finance, Place of Foreign Capital in
the Overall Framework of Indian Financial System, The Regulatory Framework and NRI
Investments.

Suggested Reading:

1. Kohn Meir Financial Institutions and Markets, Oxford University Press 2" Edition  2007.

2. Madura Jeff: Financial Markets and Institutions, South Western Cengage Learning, 8" Edition  2008.

3. Mishkin, Fredrick S. and Stanley G. Eakins: Financial Markets Institutions, Pearson Education Ltd., 6™ Edition.
4. Reserve Bank of India: Report on Currency & Finance.

5. Bhole L.M.: Financial Institutions and Markets, 4™ ed., McGraw Hill Co. New Delhi, 2008

6. Khan M.Y: Financial Services, 4" ed., McGraw Hill, New Delhi, 2008

7. M.Y. Khan Indian Financial System, 6" ed., McGraw Hill Publishing Company, New Delhi, 2008.



M.Com.305: Security Analysis and Portfolio Management:

Course Objective: Security Analysis & Portfolio Management, as an academic discipline, is
constantly changing and stimulating. The man objective of the paper is to explain the
investment decision making and investment process. It focuses on the investment analysis.

Course Outline:

Unit I: Securities and Risk and Return: Meaning, nature and types of securities, concept of
portfolio management, Measurement of return, meaning of risk, types of risk-systematic and
unsystematic risk, Basic valuation models (with numerical).

Unit Il: Fundamental Analysis: Economic Company and industry analysis. Technical
analysis and random walk hypothesis, efficient market hypothesis.

Unit I11: Valuation of Shares, Debentures and Preference Shares

Unit 1V: Concepts of portfolio diversification and its effects, Theories of Portfolio: Capital

asset pricing model, arbitrary pricing model.
Unit V: Portfolio Performance Evaluation and Revision

Note: Question paper will contain 50% Numerical questions and 50% Theoretical

questions.

Suggested Readings:

1.Fisher & Jordon: Security Analysis and Portfolio Management

2. Jack clark Francis: Management of Investments Mc Graw hill.

3. Markowitz: Portfolio Selection yale University Press, yale.

4. Boltem: Security analysis and Portfolio Management.

5. Jones Tuttle, Healton: Essentials of Modern Investments.

6. Prasannachandra, International management Tat McGraw Hill New Delhi.

7. Avdhani, V.A, Investment and Security Market in India, Himalaya Publishing house, 3" Edition.



Group B: Marketing:

M.Com.306: Consumer Behaviour:

Course Objective: The course helps students to develop basic understanding of the concepts
and theories of consumer behaviour and their applications in marketing decision making.

Course Outline:

Unit I: Introduction: Defining consumer behaviour; reasons for studying behaviour,
applying consumer behaviour knowledge; scope of consumer behaviour; market
segmentation; bases of segmentation, criteria for effective targeting of market segments.

Unit Il:  Consumer as an Individual: Consumer motivation; consumer involvement,
personality and self concept; perception consumer learning and memory; information
processing, attitudes and changing attitudes

Unit 11l1: Consumer in Social and cultural settings: Reference groups and family
influences; Social class, cultural; sub cultural and cross cultural influences on consumer
behaviour; personal influences and diffusion of innovations; impact of media and
globalization.

Unit 1V: Consumer Decision Process: Problem recognition; search and evaluating;
purchasing processes; post purchase behaviour; consumer behaviour models; consumerism;
organizational buying behaviour.

Unit V: Consumer Satisfaction: Measurement of consumer satisfaction and dis-satisfaction,
repeat buying, brand switching and loyalty, opinion leadership, complaining behaviour.

Suggested Readings:

1. Schiffman and Kanuk: Consumer Behaviour

2. Engle, Blackwell and Minriad: Consumer Behaviour
3. Zaltman and Wallendorf: Consumer Behaviour

4. Mellot, Douglas W. Tr. : Consumer Behaviour

5. Loudon and Della Bitta: Consumer Behaviour

6. Benneton: Consumer Behaviour



M.Com.307: Marketing Communication

Course Objective: The course enables the students to gain understanding of the concepts,
strategies and issues involved in marketing communication.

Course Outline:

Section A: Advertising

Unit 1: Communication process: Nature of communication process and its different
elements, obstacles in communication process. Communication process, communication
process in marketing: Importance and applications of communication process in marketing,
different elements of promotional mix and communication process relevant to them,
communication process in corporate image building.

Unit 11: Advertisement: Importance of advertising in modern marketing, Different types of
advertising, role of advertising in the national economy, setting of advertising objectives,
advertising budget, factors affecting the advertising expenditure in a company, advertising
department and its organization, advertising agencies, their organization and functions.

Unit I11: Message and copy: Message strategy and design, elements of advertising copy,
developing effective advertising copy, creativity and visualizing in advertising, media
planning: Comparative study of different advertising media, Media selection, media
scheduling.

Section B: Sales Management

Unit 1V: Introduction: Nature and importance of personal selling, personal selling versus
advertising, types of sales persons, selling as a career, process of effective selling.

Unit V: Management of the sales force: recruitment and selection; Training and
development; direction, motivation, compensation, performance appraisal, sales planning and
control; Market analysis, sales budget, sales territory, sales quota.

Suggested Readings:

1. Wright, Wintersand zeigers: Advertising Management

2. Dunnand Barban- Advertisng: Its role in modern marketing advertising
3. Chunnawala & Sethia: Advertising management

4. Still, Cundiff & Govoni: Sales Management

5. Subroto Sengupta: Cases in advertising and communication

6. Spiro: Management of sales force.



Semester 1V

M.Com.401: Project Planning and Evaluation

Course objective: To provide adequate knowledge to the students for formulating and
handling the project.

Course Outline:

Unit I: Project Management: Nature, Scope, Process, Elements, Significance and Emerging
Issues. Identification of Investment Opportunities and their Feasibility. Market and Demand
Analysis.

Unit I1: Technical Analysis: Choice of Technology, Analysis of Materials and Inputs, Plant
Locations and Layout Pollution Control and Government Regulations. Financial Analysis:
Fund flow analysis and sources of funds.,

Unit I11: Project Appraisal: Cash Flow estimate under different financing pattern (LTF, TF)
capital expenditure decisions (using capital budgeting techniques),

Unit 1V: Risk Analysis: Different techniques, project evaluation under special
circumstances, CAPM model,

Unit V: Net Work Techniques for Project Management: PERT / CPM Techniques. Time-
Cost Trade-off. Resource Leveling. Social cost benefit analysis; SCBA approach, UNIDO
approach, shadow pricing

Note: Question paper will contain 50% Numerical questions and 50% Theoretical
questions.

Suggested Reading:

1. Prasanna Chandra: Project: Preparation, Appraisal, Budgeting and Implementation.
2. P.K. Matto: Project Formulation in Developing Countries

3. Dass Gupta & Sen : Guideline for Project Evaluation

4. D.K. Jain : Project Planning and Appraisal in Planned Economy



M.Com.402: E-Commerce

Course Objective: The aim is to help students develop insight on how electronic commerce
affects the strategic intent and operations, function of the firm, how electronic commerce can
be used to create a strategic competitive advantage for an enterprise, and explain some of the
best practices in E-commerce that are currently available.

Course Outline:

Unit I: Introduction to e-Commerce: e-Commerce Infrastructure, Business Models and
e-Commerce Strategy

Unit I1: Supply Chain Management and e-Commerce

Unit 111: Marketing Strategies and e-Commerce

Unit IV: Mobile Commerce and e-Commerce Security and Controls

Unit V: Global, Social, Legal and Ethical Issues in e-Commerce

Suggested Readings:

1. Turban, E., King, D., McKay, J., Marshall, P., Lee, J., & Viehland, D. (2008). Electronic commerce: A
managerial perspective 2008 Pearson
2. Kenneth C. Laudon and Carlo Guercio Traver, E-Commerce, Pearson Education.

3. David Whiteley, E-commerce: Strategy, Technology and Applications, McGraw Hill Education

Bharat Bhaskar, Electronic Commerce: Framework, Technology and Application, 4™ Ed., McGraw Hill
Education

PT Joseph, E-Commerce: An Indian Perspective, PHI Learning

KK Bajaj and Debjani Nag, E-commerce, McGraw Hill Education

TN Chhabra, E-Commerce, Dhanpat Rai & Co.

Sushila Madan, E-Commerce, Taxmann

TN Chhabra, Hem Chand Jain, and Aruna Jain, An Introduction to HTML, Dhanpat Rai & Co.
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M.Com 402 Project Report:

Only those students can opt project Report, who has secured 75% marks in aggregate up to
second semester.

Course Objective: The Project report writing trains a student to communicate information in
an effective and convincing way, thus, contributing to the organizational planning and
decision making.

The Project Report would commence at the beginning of the IV semester. To carry out the
study, students can associate themselves with any business organization or can do the study
independently.

The student would choose a topic of his/her choice, conduct an investigative research into the
nature, reasons, causes, effect of the problem on different aspects of business and carry out a
detailed research based on the current literature and collected data and compile a
comprehensive report on the topic. The essential aspect shall be to analyse the existing
knowledge and data to present new findings or propose a new model.

Note: The detailed instructions are provided in the appendix given below:
Appendix
(Project Report activity and format)

The following activity schedule has been developed to facilitate the process.

IMPORTANT DATES

ACTIVITY LAST DATE (TENTATIVE) MAX
CREDITS

Topic finalization with mentor | 30 Jan -

Synopsis submission to mentor | 15™ March -

Approval by Mentor 31° March

Preliminary Report submission | 30 April -

Viva-voce for Report | (by | 5™ and 6™ May (tentative dates)
internal panel)

Final report submission 31" May -

Viva-voce (by external panel) | 8™, 9™ and 10™ of June

Total 3 Credits




1. Following are the steps: Preliminary Report: This task shall be performed just before
embarking on the data collection exercise. It should contain the following in detail:

Problem background and significance of the study
Literature review and theoretical background
Obijectives

Hypotheses

Research design and sampling design

Theoretical Model (if any)

Data collection tools & Data analysis tools to be used
Bibliography and references

VVVVYVYYYVY

Soft-copy should be submitted for evaluation and ‘progress review viva-voce’.

2. Final Report Submission: This part would involve data collection, tabulation, data analysis,
findings, suggestions, limitations, conclusion, and scope for further studies. Students should
Use appropriate data analysis tools and software.

Every report must be hard bounded with Black Leatherette cover duly embossed in Golden in
BOLD letters with the Project Title, Student’s name & roll no., class, batch and year and
must be submitted to the Department. Copy of Synopsis should also be submitted.

Following should be the chapterization scheme of the report. The list of chapters is indicative
in nature and can be modified by the Faculty guide if required.

Indicative chapters for Final Research Report

Introduction (background and significance)

Literature review & theoretical background

Obijectives

Hypothesis

Research design and sampling design & theoretical model
Data analysis

Findings

Suggestion & limitations

Conclusion

Appendix, bibliography & reference, questionnaires, scales

YVVVVVVVVYVYYVY

Plagiarism/ Cheating/ Unfair Means in Projects/ Assignments

Plagiarism is when you steal the thoughts or writing of others and offer them as your own.
Everyone repeats someone else’s ideas at some point in their academic career but when doing
so, it is important to acknowledge it. You can avoid plagiarism by quoting within inverted
commas and acknowledging the source. But mostly the reference must be in your own words.



Final Submission of the Project: Hard copy and Soft copy of the Project Report along
with the Synopsis shall be submitted to the University for evaluation.

M.Com.403: Seminar and Viva Voce

(a) Seminar (40 marks)

Course Objective: To help develop the art of public speaking among the students as well as,
face interviews.

The students shall be expected to give several presentations during the semester with the final
one on the day of the examination. The viva voce shall give them an opportunity to
experience an interview. Regular quizzing sessions shall be held with the students throughout
the semester under this course.

(b) Viva Voce (60 marks)

Course Objective: The objective is to help them gain the experience of a final interview
before they go out seeking jobs in industry and also develop confidence in a face to face
interaction in a formal setting.

At the end of the semester, a viva voce shall be conducted with an external and internal
examiner wherein the students shall be expected to answer questions related to both their
project report and the courses studied in the IVth semester, as well as, previous semesters.



Elective Group:

The students have to opt one whole group as a major course and one paper from another
group as a minor course. Group selected by the student as major group in the 3™ semester
cannot be changed in the 4™ semester.

Group A: Finance:

M.Com.404: Risk Management and Insurance

Course objective: To develop an understanding among students about identifying, analyzing
and managing various types of risk, principles of insurance and its usefulness in business.

Course Outline:

Unit I: Introduction: Concept of risk; objective of risk management; need for a risk
management; types of risk; Identification and measurement of risk; risk evaluation and
prediction

Unit 11: Risk Aversion and Risk Management: Risk aversion and demand for insurance by
individual; business risk management and demand for insurance; Application of statistical
techniques in risk avoidance; disaster risk management; Insurability of risk contractual
provisions and legal doctrines; premium loading; moral hazards; deductibles and claim
processing costs; risk retention and transfer; legal aspects of insurance contract; principle of
indemnity; estoppels.

Unit 111: Types of Insurance: Fire and motor insurance; health insurance; social insurance;
home-owners insurance; life insurance and annuities; term insurance; endowment insurance;
whole life insurance; life insurance pricing; employees benefits group; medical coverage;
retirement plans; marine insurance; ships and goods policy; marine risk institute cargo
clauses reinsurance

Unit 1V: Assessment and control: control of malpractices; negligence, loss assessment and
loss control; exclusion of perils, actuaries, computation of insurance premium.

Unit V: Globalization of Insurance Sector: Globalization of insurance sector; regulation of
risk reduction by IRDA,; reinsurance; coinsurance assignment

Suggested Reading:

1. Scott Harrington and Gregory Niehaus, Risk Management and Insurance, 2™ ed., Tata
McGraw- Hill, 2004.

Dorfman, Risk Management and Insurance, PHI

Gupta, PK, Insurance and Risk Management, Himalaya Publishing House, 2004

Mishra, MN, Principles and Practices of Insurance, S. Chand and Co., 2004

Panda, GS, Principles and Practices of Insurance, Kalyani Pub. 2004

Jeevanandam, C, Risk Management, Sultan Chand and Sons, 2005
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M.Com.405: International Financial Management

Course objective: The objective of the course is to acquaint the students with Financial
Management problems of multinational corporations and prepare them to tackle these
problems.

Course Outline:

Unit I: (a) Financial Management in Global Perspective: Development in the International
Monetary System, Gold Standard, Britain Woods System of Exchange Rate, Exchange Rate
Regime, IMF and International Liquidity, System of Exchanging Currencies.

(b) Exchange Rate Determination: Determination of Exchange Rate in Spot and Forward
Market, PPP Theory, IRP Theory, Monetary Theories of Exchange Rate determination,
Overshooting Models.

Unit Il: Foreign Exchange Market: Spot and Forward, Participants in Foreign Exchange
Market-Arbitraging, Hedging and Speculation, Covered Interest Rate Arbitrage, Borrowing
and Investing Markets.

Unit 111: Risk Exposures and Their Management: Translation, Transaction and Operating
Exposures: Their Measurement and Management.

Unit IV: Financial Swaps: Types and Uses, cash management by MNCs

Unit V: (a) International Financial Markets: International Equity Issues and Long Term
Borrowings. GDRs, ADRs and Euro Bonds. International Development Banks, Foreign
Currency Financing by Indian Financial Institutions.

(b) Short Term Financial Management: Management of Cash, Inventory and Accounts
Receivable in Global Context, Inter—-Company Fund Flow Mechanism, Short Term
Financing. Financing of International Trade.

Suggested Reading:

1. Levi, Maurice: International Finance, Routledge, 2009

2. Eiteman, David K: Arthur Stonehill and Michael H. Moffett, Multinational Business Finance,
Pearson, 2008

3. Shapiro AC: Multinational Financial Management: PHI

4. Apte : International Financial Management: PHI

5. Seth, A.K.: International Financial Management.

6. Vij, madhu: International Financial Management, Excel Publications, 2006



Group B: Marketing

M.Com.406: Marketing of Services

Course objective: To enable students to understand the conceptual aspects of service
marketing.

Course Outline:

Unit I: Introduction to Services Marketing: Services as a marketing concept; factors for
the growth of service sector; characteristics of services; dimensions of services; classification
of services; managing customer expectations: level of expectations; zone of tolerance;
segmentation, targeting and positioning of service.

Unit 1l: Services Marketing Mix: Product: service package, core and supplementary
services; Product levels, service levels and delivery; price: pricing concepts and issues in
pricing, pricing policy, pricing approaches, price and customer values; Promotion: Internal
and external communication, issues in services promotion; place: Service distribution,
channel options, service distribution strategy.

Unit 111: Service Design: Essentials of a service system; components of services; designing
the service package; front office interface; back office interface; operations system; service
delivery system; customer satisfaction and conflicts; service recovery system; service quality;
concept of service quality, measuring service quality; SERVQUAL system; concept of CRM:
CRM objectives, technology impact on services, concept of e-CRM.

Unit IV: Globalization of services: Stages of globalization; international marketing
services; emerging trends; principal driving forces in global marketing of services; key
decisions in global marketing; services strategy and organizing for global marketing.

Unit V: Marketing of Financial and Hospitality Services: Application of the component
of marketing of services in marketing of financial, tourism, travel and transport services.

Suggested Reading:

1. Zeithaml, Gremler, Bitner, and Ajay Pandit, Services Marketing, Tata McGraw- Hill,
4" ed., 2008.

2. Lovelock, Services Marketing: People, Technology and Strategy, Pearson Education,
5" ed., 2007.

3. Baron S and Harris K, Services Marketing: Text and Cases, Palgrave, 2003

4. Rajendra Nargundkar, Services Marketing: Text and Cases, Tata McGraw- Hill, 2™
ed., 2007.

5. Harsh V Verma, Services Marketing: Text and Cases, Pearson Education, 2008.

6. Rama Mohana Rao, Services Marketing, Pearson Education

7. Govind Apte, Services Marketing, Oxford Univ. Press



M.Com.407: International Marketing

Course objective: To enable the students to understand the concept, implications and
procedures of international marketing and to be able to apply those in management of
international business.

Course Outline:

Unit I: Introduction to International Marketing: Meaning, nature and scope of
international marketing; international marketing distinguished from domestic marketing.
Exporting, international trade and international business; international marketing
management process- an overview.

Unit Il: International marketing Environment: Geographic, demographic, economic,
political, legal, socio cultural environments- their nature and effects on international
marketing operations, tariff and non-tariff barriers; WTO, UNCTAD, generalized system of
preferences (GSP), regional economic groupings-European Union (EU), NAFTA, ASEAN,
etc., facilities and incentives schemes for exporters.

Unit I11: International Product/ Market Selection and Entry Modes: Selection products,
selection market, various modes of entry into international markets and their evaluation,
export licensing/franchising contracting, joint venture, setting up wholly owned subsidiary.

Unit IV: International Product Planning and Pricing: Product in international context,
standardization vs. adoption decision, other considerations; packaging, branding after sales
services, 1ISO 9001:2000 quality system standard, factors influencing price, pricing methods,
decisions and pricing process, price quotations and related considerations.

Unit V: International Distribution and Promotion: Types and functions of foreign
distribution channels, selection of middlemen, distribution logistics- transportation and
warehousing decisions, International advertising- standardization vs. adaptation, selection of
media, selection of agency, measuring advertising effectiveness.

Suggested Reading:

1. Vern Terpestra, Internation Marketing, Southwest Publication, 2005

2. Varshney RL and B. Bhattacharya, International Marketing- Indian Perspective, Sultan chand
publication 2006.

3. Fayerweather, J, International Marketing Management, Sage Publication, 2006

Cateroa, R, Phylip, International Marketing, Tata Mc Graw Hill, 2006

5. Jain Subash, International Marketing Management, Southwest Publication, 2005

E



M.Com.408: Entrepreneurship Development: (Self Study Course)

Course objective: This course aims at providing entrepreneurial skills to the students by
giving an overview of who entrepreneurs are and what competences are needed to become an
entrepreneur.

Course Outline:

Unit I: Entrepreneurship: Definition and Structure, Entrepreneurial Culture, Theories of
Entrepreneurship, Classification and Types of Entrepreneurship. Factor Effecting
Entrepreneurial Growth, Entrepreneurial Competencies, Women Entrepreneurship.

Unit 11: Entrepreneurial Development: Entrepreneurial Environment, Process of
Entrepreneurial Development, Entrepreneurial Development Programme, Role of
Government and Specialized Institutions in Entrepreneurship Development.

Unit I11: Issues Related to Entrepreneurship in Uttarakhand.

Unit IV: Entrepreneurship Development and Government: Role of Central Government
and State Government in promoting entrepreneurship with various incentives, subsidies,
grants etc.

Unit V: Project Financing: Estimation of Financial Requirements, Capital Structure and
Source of Financing, Various Financing Schemes of Financial Institutions. Foreign Currency
Financing.

Suggested Readings:

1. Prasanna Chandra: Project Preparation, Appraisal and Implementation, 5th ed., Tata McGraw Hill,
2002

2. Holt, D. H. (1992). Entrepreneurship: New venture creation. Prentice Hall.

3. S.S. Khanka: Entrepreneurial Development

4. Vasant Desai: Entrepreneurial Development

5. Madhurima Lall & Shikha Sahai: Entrepreneurship

6. Clifford Gray: Project Management, Richard D. Irwin, 2005
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H.N.B. GARHWAL UNIVERSITY

(A Central University)
Regulations, Curricula, Syllabus and Scheme of Examinations (Credit and Semester System)

M.Sc. (Computer Science)
(With effect from session 2015-2016)
Duration of the M.Sc. (Computer Science) program shall be 2 years, divided into 4 semesters. Each semester
should have 15 — 18 weeks.

Eligibility for admission: Bachelors Degree in Science from any University recognized by UGC.

All other ordinances related to examination and result declaration will be as per the
ordinances framed by University for PG Courses.



H. N. B. Garhwal University Srinagar Garhwal
M. Sc. (Computer Science)

Programme Structure

SEMESTER - |

SET/CSE/MCS/C101 : Computer Fundamental & Programming in ‘C’
SET/CSE/MCS/C102 : Combinatorics & Graph Theory
SET/CSE/MCS/C103 : Relational Data Base Management System
SET/CSE/MCS/C104 : Digital Electronics & Computer System Architecture
SET/CSE/MCS/C105 : Operating System with Case Study of UNIX/LINUX
SET/CSE/MCS/CP11: Programming & Problem Solving in ‘C’
SET/CSE/MCS/CP12 : Shell Programming

SEMESTER - I1

SET/CSE/MCS/C201 : Data Structures

SET/CSE/MCS/C202 : Object Oriented Programming in C++
SET/CSE/MCS/C203: Theory of Computation

SET/CSE/MCS/C204: Software Engineering

SET/CSE/MCS/C205: Data Communication and Computer Networks
SET/CSE/MCS/CP21 : Data Structures Using ‘C’
SET/CSE/MCS/CP22 : Data Communication and Computer Networks
SET/CSE/MCS/SS21: Self Study*

SEMESTER - 111

SET/CSE/MCS/C301: Network Security and Cryptography
SET/CSE/MCS/C302: Design and Analysis of Algorithm
SET/CSE/MCS/C303: Mobile and Wireless Computing
SET/CSE/MCS/E1: Elective |

SET/CSE/MCS/E2: Elective 11

SET/CSE/MCS/EP31: Elective 1

SET/CSE/MCS/EP32: Elective 11

SET/CSE/MCS/SS31: Self Study*

SEMESTER -1V

SET/CSE/MCS/E3: Elective 111
SET/CSE/MCS/PR41: Project



SET/CSE/MCS/SS41: Self Study*

FIRST SEMESTER:

S.N | Course No. Subject Evaluation — Scheme Credit
0 Period Sessional Examination
L [T[P [TA [CT [TOT | ESE [ Sub. Total
Theory
1. [SET/CSE/MCS/C101 | Computer Fundamental & |3 - - 10 30 40 60 100 3
Programming in ‘C’
2. SET/CSE/MCS/C102| Combinatorics & Graph Theory 3 - |- 10 30 40 60 100 3
3. [SET/CSE/MCS/C103 | Relational Database Management | 3 - - 10 30 40 60 100 3
System
4. SET/CSE/MCS/C104 | Digital Electronics & Computer | 2 - - 10 30 40 60 100 2
System Architecture
5. SET/CSE/MCS/C105| Operating System with Case Study | 3 - |- 10 30 40 60 100 3
of UNIX/LINUX
Practical
1. SET/CSE/MCS/CP11| Programming & Problem Solving in | - - 13 40 - 40 60 100 2
«c
2. SET/CSE/MCS/CP12| Shell Programming - - |3 40 - 40 60 100 2
Total 14 |- |6 130 | 150 | 280 420 700 18
SECOND SEMESTER:
S.N | Course No. Subject Evaluation — Scheme Credit
o Period Sessional Examination
L [T[P |TA [CT [TOT [ ESE | Sub.Total
Theory
1. SET/CSE/MCS/C201 | Data Structures 3 - |- 10 30 40 60 100 3
2. |SET/CSE/MCS/C202 | Object Oriented Programming in | 3 - - 10 |30 |40 60 100 3
C++
3. SET/CSE/MCS/C203| Theory of Computation 3 - |- 10 30 40 60 100 3
4. SET/CSE/MCS/C204 | Software Engineering 2 - |- 10 30 40 60 100 2
5. |SET/CSE/MCS/C205 | Data Communication and Computer | 3 - - 10 30 40 60 100 3
Networks
Practical
1. SET/CSE/MCS/CP21| Data Structures Using ‘C’ - - |3 |40 |- 40 60 100 2
2. |SET/CSE/MCS/CP22| Object Oriented Programming in | - - |3 |40 |- 40 60 100 2
C++
Total 14 |- | 6 130 | 150 | 280 420 700 18
1. SET/CSE/MCS/SS21 | Self Study 2 1 - - - - - - 3
TA : Teacher Assessment
CT : Class Test




ESE : End Semester Examination

SUB TOT. : Su

bject Total

TOT. : Total

THIRD SEMESTER:

S.N | Course No. Subject Evaluation — Scheme Credit
0 Period Sessional Examination
L [T[P |TA [CT [TOT [ESE | Sub.Total
Theory
1. [SET/CSE/MCS/C301 | Network Security and Cryptography | 2 - - 10 30 40 60 100 2
2. [SET/CSE/MCS/C302 | Design and Analysis of Algorithm 3 - - 10 30 40 60 100 3
3. [SET/CSE/MCS/C303 | Mobile and Wireless Computing 3 - - 10 30 40 60 100 3
4. |SET/CSE/MCS/E1 Elective I 3 - - 10 30 40 60 100 3
5. SET/CSE/MCS/E2 Elective 11 3 - |- 10 30 40 60 100 3
Practical
1. [SET/CSE/MCS/EP31 | Elective | - - 13 40 - 40 60 100 2
2. SET/CSE/MCS/EP32 | Elective II - - |3 40 - 40 60 100 2
Total 14 |- | 6 130 | 150 | 280 420 700 18

1. SET/CSE/MCS/SS31 | Self Study 2 - - - - - - 3

FOURTH SEMESTER:
S.N | Course No. Subject Evaluation — Scheme Credit
0 Period Sessional Examination

L [T|P [TA [ CT [ TOT | ESE [ Sub. Total
Theory
1. [SET/CSE/MCS/E3 Elective 111 3 - 10 20 30 70 100 3
2. SET/CSE/MCS/E4 Elective IV 3 - - 10 20 30 70 100 3
Practical
1. [SET/CSE/MCS/EP41 | Elective 111 - 3 30 - 30 70 100 2
2. SET/CSE/MCS/PR41 | Project - 2 112 | - - - 400 400 10
Total 6 2 |15 | 50 40 90 610 700 18

1. SET/CSE/MCS/SS41 | Self Study 2 - - - - - - 3

TA : Teacher Assessment

CT : Class Test

ESE : End Semester Examination

SUB TOT. : Subject Total

TOT. : Total




El.1
El.2
El1.3

E2.1
E2.2
E2.3

E3.1
E3.2
E3.3

E4.1
E4.2
E4.3
E4.4

Elective I
(Choose any one)
Computer Graphics
Computer Organisation
C#
Elective 11
(Choose any one)
ASP.NET
Compiler Designing
Human- Computer Interaction
Elective I11
(Choose any one)
Image Processing
Unified Modeling Language
Multimedia Technology and Applications

Elective IV

(Choose any one)\

Artificial Intelligence
Wireless Networks

Data Mining & Data Warehousing

Genetic Algorithms and Machine Learning

*Self Study

(Choose any one for semester I1, III& 1V)

Speech Recognization

Biometrics

Robotics

Pattern Recognistaion Techniques

Cloud Computing
E-Governance

Fuzzy logic & Neural Networks
Ethical Hacking



SET/CSE/MCS/C101: Computer Fundamental & Programming in ‘C’

Introduction to Computers: Computer hardware Components, Disk Storage, memory, keyboard, mouse,
printers, monitors, CD etc., and their functions, Comparison Based analysis of various hardware
components.

Basic Operating System Concepts: MS-DOS, WINDOWS, Functional knowledge of these operating
systems. Introduction to Basic Commands of DOS, Managing File and Directories in various operating

Systems, Introduction to internet, Basic terms related with Internet, TCP/IP.

Programming in C: History, Introduction to C Programming Languages, Structure of C programs,
compilation and execution of C programms. Debugging Techniques, Data Types and Sizes, Declaration of
variables, Modifiers, Identifiers and keywords, Symbolic constants, Storage classes (automatic, external,
register and static), Enumerations, command line parameters, Macros, The C Preprocessor

Operators: Unary operators, Arithmetic & logical operators, Bit wise operators, Assignment operators and
expressions, Conditional expressions, precedence and order of evaluation. Control Statements: if-else,

switch, break, continue, the comma operator, go to statement. Loops: for, while, do-while.

Functions: built-in and user-defined, function declaration, definition and function call, parameter passing:
call by value, call by reference, recursive functions, multifile programs. Arrays: Linear arrays,

multidimensional arrays, Passing arrays to functions, Arrays and strings.

Structure and Union: Definition and differences, self-referential structure. And address of (&) operator,
pointer to pointer, Dynamic Momory Allocation, calloc and malloc functions, array of pointers, function of

pointers, structures and pointers.

References:

1. V. Rajaraman, "Fundamentals of Computers", PHI

2. Pater Norton's "Introduction to Computer", TMH

3. Hahn, "The Internet complete reference", TMH

4. Peter Nortton's, "DOS Guide", Prentice Hall of India

5. Gottfried, "Programming in C, Schaum's Series Tata McGraw Hill






SET/CSE/MCS/C102 : Combinatorics & Graph Theory

Rules of sum and products, Permutation, Combination, Permutation groups and application, Probability,
Remsey Theory, Discrete numeric function and generating function, combinatorial problems, Difference
equation.

Recurrence Relation: Introduction, Linear recurrence relation with constant coefficient, Homogeneous

solution, Particular solution, Total solution, Solution by the method of generating function.

Graphs, sub-graphs, some basic properties, Walks, Path & circuits, Connected graphs, Disconnected graphs
and component, Eular and Hamiltonian graphs, Various operation on graphs, Tree and fundamental
circuits, Distance diameters, Radius and pendent vertices, Rooted and binary trees, Counting trees,

Spanning trees, Finding all spanning trees of a graph and a weighted graph.

Cut-sets and cut vertices, some basic properties, All cut sets in a graph, Fundamental circuit and cut sets,
Connectivity and seperatability, Network flows, Planner graphs, Combinatorial and geometric dual,
Kuratowski to graph detection of planarity, Geometric dual, Some more criterion of planarity, Thickness
and Crossings, Vector space of a graph and vectors, basis vectors, cut set vector, circuit vector, circuit and
cut set verses sub spaces, orthogonal vector and sub space. Indicidence matrix & adjacency matrix of

graphs.

Coloring and covering partitioning of graph, Chromatic number, Chromatic partitioning, Chromatic
polynomials, Matching, covering, Four color problem, Directed graph, Types of directed graphs, Directed
paths and connectedness, Euler digraph, Tree and directed edges, Fundamental circuit in digraph, Matrices
A,B,C of digraph adjacency matrix of digraph, Enumeration and its types, counting of labeled and

unlabeled trees, Polya's theorem, Graph enumeration with polyas theorem, Graph theoretic algorithm.

References:

1. Deo Narsing, :Graph Theory with applications to engineering and computer science", PHI

2. Tremblay and Manohar, :Discrete mathematical structures with applications to computer Science:, TMH
3. Joshi K.D., "Fundamental of discrete mathematics:, New Age International

4. John Truss, "Discrete mathematics of computer scientist”

5. C.L. Liu, "Discrete mathematics"



SET/CSE/MCS/C103: Relational Data Base Management System

Introduction to database systems-Operational Data, File Management Vs Data Management, characteristics
of Database approach, An Architecture for a Database System, Advantages and Disadvantages of DBMS,
Data associations - Entities, Attributes and Associations, Relationship among Entities, Representation of
Associations and Relationship, Data Model Classification, Entity Relationship Model,Relational Data
Model, Network Data Model, Hierarchical Data Model .Objects — Relational Model Objects, Relationship,

Composite Objects, Procedures, Types and Inheritance.

Relational data structure-A Review of Set Theory, Relations, Domains and Attributes, Tuples, Keys.
Integrity Rules Extensions And Intensions, Base Tables, Indexes Relational Algebra and Operations,

Retrieval Operations, Relational Calculus and Domain Calculus.

Relational database design-Universal Relation, Anomalies in a Database, Normalization Theory, Functional
Dependencies. Closure of a Set of F.D Covers, Non Redundant and Minimum Cover, Canonical Cover,
First, Second and Third Normal Forms, Relations with more than one Candidate Key, Good and Bad
Decompositions, Boyce Codd Normal Form, Multivalued Dependencies and Fourth Normal Form, Join

Dependencies and Fifth Normal Form.

Query processing-Query Processing Stages, Query Interpretation, Equivalence of Expression, Query
Execution Statistics. Query Execution Plan, Query Estimation, Query Evaluation, View Processing,
Integrity & Security, Need for Integrity and Security Integrity Constraints.

The distributed databases -Motivation for Distributed Database . Distributed Database concepts, Types of
Distribution Architecture of Distributed Databases, The Design of Distributed Databases, Distributed
Query Processing, Recovery In Distributed Systems, Commit Protocols for Distributed Databases, Multi

Database System.

References:

1. Date C.J. "An Introduction to Database System". Addision Wesley

Korth, Silbertz, Sudarshan, "Database Concepts" McGraw Hill

Database Management System: V. K. Jain, Wiley dreamtech

Elmasri, Navathe, "Fundamentals of Database Systems" Addision Wesley
Paul Beynon Davis, "Database Systems" Palgrave Macmillan

Bipin C. Desai, "An introduction to Database Systems", Galgotia Pub.

e s B

Begining SQL: Paul Wilton, Wiley dreamtech
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SET/CSE/MCS/C104 : Digital Electronics & Computer System Architecture

Representation of information & Basic Building Blocks: Introduction to Computer, Computer hardware
generation, Number System: Binary, Octal, Hexadecimal, Character Codes (BCD), ASCII, EBCDIC and
their conversion. Logic gates, Boolean Algebra, K-map simplification, Half Adder, Full Adder, Subtractor,
Decoder, Encoders, Multiplexer, Demultiplexer, Carry look ahead adder, Combinational logic Design, Flip-
Flops, Registers, Counters (Synchronous and asynchronous), ALU, Micro-operation. ALU-chip, Faster

Algorithm and Implementation (multiplication & Division).

Basic Organization: Operational flow chart (Fetch, Execute, Instruction Cycle), Organization of Central
Processing Unit, Hardwired & micro programmed control unit, Single Organization, General Register
Organization, Stack Organization, Addressing modes, Instruction formats, data transfer & Manipulation,

1/0 Organization, Bus Architecture, Programming Registers.

Memory Organization: Memory hierarchy, Main memory (RAM/ROM) chips), Auxiliary memory,
Associative memory, Cache memory, Virtual memory, Memory Management Hardware, hit/miss ratio,

magnetic disk and its performance, magnetic Tape etc.

I/O Organization: Peripheral devices, I/O interface, Modes of Transfer, Priority Interrupt, Direct Memory
Access, Input-Output Processor, and Serial Communication. I/O Controllers, Asynchronous data transfer,

Strobe Control, Handshaking.

References:

1. Willam Stalling, "Computer Organization & Architecture" Pearson Education Asia
2. Mano Morris, "Computer System Architecture" PHI

3. Zaky & Hamacher, "Computer Organization: McGraw Hill

4. B. Ram, "Computer Fundamental Architecture & Organization" New Age

5

. Tannenbaum, "Structured Computer Organization" PHI.
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SET/CSE/MCS/C105 : Operating System with Case Study of UNIX/LINUX

Introduction: Definition, Design Goals, Evolution; Concept of User, job and Resources; Batch processing,
Multi-programming, Time sharing; Structure and Functions of Operating System.Process Management:
Process states, State Transitions, Process Control Structure, Context Switching, Process Scheduling,
Threads.

Memory Management: Address Binding, Dynamic Loading and Linking Concepts, Logical and Physical
Addresses, Contiguous Allocation, Fragmentation, Paging, Segmentation, Combined Systems, Virtual
Memory, Demand Paging, Page fault, Page replacement algorithms, Global Vs Local Allocation,
Thrashing, Working Set Model, Paging.

Concurrent Processes: Process Interaction, Shared Data and Critical Section, Mutual Exclusion, Busy form
of waiting, Lock and unlock primitives, Synchronization, Classical Problems of Synchronization,
Semaphores, Monitors, Conditional Critical Regions, System Deadlock, Wait for Graph, Deadlock

Handling Techniques: Prevention, Avoidance, Detection and Recovery.

File and Secondary Storage Management: File Attributes, File Types, File Access Methods, Directory
Structure, File System Organization and Mounting, Allocation Methods, Free Space management; Disk
Structure, Logical and Physical View, Disk Head Scheduling, Formatting, Swap Management. Protection
& Security.

Case Study of UNIX/LINUX

References:

1. Silberschatz and Galvin, Operating System Concepts 6/ed, Addison Wesley.
William Stalling, Operating Systems: Internals and Design Principles 5/ed, PHI.
Tanenbaum, Modern operating Systems, PHI.

J Bach, The Design of UNIX Operating System, Pearson Education.

Vijay Mukhi, The C Odessy, BPB.

Peterson and Silberschatz, Operating System Concepts, Addison Wesley.
P. B. Hansen, Operating System Principles, PHI.

K. Christian, The UNIX Operating System, John Wiley.

A A A T

A. N. Haberman, Introduction to Operating System Design, Galgotia.
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SET/CSE/MCS/C201 : Data Structures

Introduction to data structures, Abstract data types

Stacks - Introduction to stack & primitive operation on stack, Stack as an abstract data type, Stack’s
applications - Infix, post fix & Prefix expressions, Recursion, Multiple stacks Queues -Introduction to
queues, Primitive Operations on the Queues, Queue as an abstract data type, Circular queue, Dequeue,

Priority queue.

Linked List - Introduction to the Linked List, Operation on Linked List, Linked List representation of stack
and Queue,Header nodes.

Types of Linked List - Doubly Linked List, Circular Linked List

Application of Linked List.

Trees -Basic Terminology of Trees, Binary Trees, Tree Representations as Array & Linked List Binary
tree representation, Traversal of binary trees - In order, Preorder & post order, Application of Binary tree,
Threaded binary tree

Balanced tree, AVL tree, B-tree, B+ & B* trees, Conversion of General Tree to Binary Tree, Counting

Binary Trees, 2-3 Trees, algorithm for manipulating 2-3 Trees.

Searching - Sequential Searching, Binary search and their Comparison.

Sorting - External & Internal sorting, Insertion sort, Selection sort, Quick sort, Bubble sort, Heap sort,
Merge sort, Comparison of sorting methods Algorithms of sorting and searching in Linked list and Arrays.
Tables - Hash table,Collision resolution Techniques.

Graphs - Introduction to graphs, Basic Terminology, Directed, Undirected & Weighted graph,
Representation of graphs, Warshall’s algorithem for path matrix and shortest path

Graph Traversals-Depth first & Breadth first search.

References:

1. Lipshutz, Data Structure, McGraw Hill.

Standish, Data Structure, Addison-Wesley.

B. Salzberg, File Structures, Prentice-Hall, 1988.

A.L. Tharp, File Organization and Processing, John Wiley and Sons, 1988.

A. M. Tennenbaum, Y. Langsam and M. J. Augenstein, Data Structures using C, PHI, 1991.

S. Lipschutz, Data Structure, Schaum Series.

e s B

D. E. Knuth, Fundamental Algorithms, Narosa Publication.
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SET/CSE/MCS/C 202: Object Oriented Programming using C++

OOAD and OOP, Object Oriented Programming paradigm and design; General Concepts: Object, Class,
Data Abstraction and Encapsulation, Inheritance, Polymorphism, Dynamic Binding, Message Passing;

Benefits of OOP, Object-oriented Languages.
Object oriented Programming using C++: Data Types, Operators, Classes and Objects, Constructors and
Destructors, Operator Overloading, Type Conversions, Inheritance, Pointers, Virtual  Functions,

Polymorphism,

Stream /O in C++, File Processing, Templates, Standard Template Library, Program defined exceptions,

Events; Introduction to Class Wizard, Application Wizard and MFC.

Use of OOAD and OOP concepts in different areas: - Object-oriented Software Engineering, Object-

oriented OS.

References:

—_

B. Stroustrup, The C++ Programming Language, Addison-Wesley.

E. Balagurusamy, Object oriented Programming with C++, 2/ed, TMH.
G. Booch, Object Oriented Analysis and Design, Addison-Wesley.
Rumbagh et. Al., Object Oriented Modeling, PHI.

A

R. S. Pressman, Software Engineering — A Practitioner’s Approach, McGraw Hill.
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SET/CSE/MCS/C 203 : Theory of Computation

A brief review of Finite Automata, Regular expressions, Regular languages, Deterministic and non-

deterministic computations. Pumping Lemma for Regular languages,

Context free languages, Pushdown automaton, Pumping Lemma for Context free languages, Grammar

types and Chomsky Hierarchy.

Turing Machines (TM), Variations of TM’s, Universal Turing Machines (UTM),

Church-Turing Thesis, Relation of Languages to Automata. Turing computable functions, Halting problem,

Solvability, Undecidability and Computability.

References:

1. J.E.Hopcraft, R. Motwani and J.D. Ullman, “Introduction to Automata Theory, Languages and
Computation”, Pearson Education

2. Cohen, “Introduction to Computer Theory”, John Wiley.

3. M. Sipser, Introduction to Theory of Computation, PWS Publishing Corporation, 1997.

4. J.E. Hopcroft, J.D. Ullman, Introduction to Automata Theory, Languages and Computation, Addison-
Wisley, 1979.

5. T.C. Martin, Theory of Computation, Tata McGraw-Hill

6. H.R. Lewis, C.H. Papadimitrou, Elements of the Theory of Computation, PHI.
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SET/CSE/MCS/C 204 : Software Engineering

Software : software characteristics, components & applications, software engineering - a layered
technology, software process models - linear sequential model, prototype & rad model., evolutionary
software process model — incremental model and spiral model.

Software project management : project management concepts — people problem and process

S/w process and project metrics : metrics in the process and project domains . Software measurement —size

oriented, function oriented metrics, extended function

Software project planning: objectives, scope, project estimation, decomposition techniques, empirical
estimation models.

Analysis concept and principles : requirement analysis, communication techniques, analysis principles,
software prototyping, specifications.

Analysis modeling: elements of the analysis modeling, data modeling . Functional modeling and

information flow, behavioral modeling, data dictionary.

Design concepts and principles: design process, design concepts, design principles, effective modular
design .

Design methods : architectural design process, transform mapping and transaction mapping,interface
design, - internal and external design, human omputer interface design, interface design guidelines,

procedural design,

S/w quality assurance : quality concepts, matrix for software quality, quality movement, s/w q a, s/W
review, formal technical reviews, formal approaches to sqa, s/w reliability, iso 9000quality standards

S/w testing models : s/w testing fundamentals, test case design, white and black box testing, basic path
testing, control structure

S/w testing strategies : strategic approach to s/w testing, unit testing, integration testing, validation testing,
system testing, debugging

S/w reuse : reuse process,building reuse components, classified and retrieving components, economics of
s/w reuse

Computer aided s/w engineering: introducing of case, building block for case, taxonomy of case tools,

integrating case environment, integrating architecture, case repository

References:
1. Software Engineering By R.S.Pressman

2. An Integrated Approach To Software Engineering By Pankaj Jalote
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SET/CSE/MCS/C 205 : Data Communication and Computer Networks

Introduction to Computer Networking: Use, advantage, structure of the communications network
topologies the telephone network, analog to digital communication.

Communication Between Analog Computers & Terminals Layered Protocols, Network & The OSI Models,
Traffic control and accountability wide area and local area networks, connection oriented and
connectionless networks, classification of communication protocols polling/selection systems, non-priority
system priority system, rotation for layered protocols foals of layered protocols, network design problems,
communication between layers, A parametric illustration, introduction to standards organizations and the

ISO standard.

Polling/Selection, Satellite and Local area Networks: Binary synchronous control, other BSC system,
conversion using satellite communication SPUS, and the Tele-port primary attribute of a LAN, IEEE LAN
standards, LAN topology and protocols.

Switching and routing in Network: Telephone switching system, message switching, packet switching,

packet switching support to circuit switching networks.

The X.25 & Digital Networks: Layers of x.25, features of x.25 flow control principles, other packet type,
x.25 logical channel states time out and time limits, packet formats, flow control and windows x.25
facilities, other standards layer the pad, communication networks communication between layers,
advantage of digital networks, Digital’s switching, voice transmission by packet.

Personal Computer Network: Personal computer communications, characteristics, using the personal
computers as server linking the personal computer to mainframe computers, semaphores of vendor
offerings. File transfer on personal computers, personal computer and local area networks. Personal

computer networks and the OSI models.

TCP/IP: TCP/IP and internetworking, example of TCP/IP operations, related protocols ports and sockets.
The IP address structure, major features of IP, IP datagram, Major IP services. IP source routing, value of
the transport layer, TCP, Major features of TCP, passive and active operation, the transmission control

block (TCB), route discovery protocols, examples of route discovery protocols, application layer protocols.

References:

—_

Tannanhaum, A.S. : Computer Network, PHI — 1995.

Martin J.: Computer Network and Distributed processing, 1985.

Black : Computer Network; Protocols, Standards and Interface PHI — 1995.

. Black : Data Network; Concepts, Theory and Practices, PHI

. Starlings, William : Local Networks; and Introduction Mack Publishing Co.
. Comer; Internetworking : Principles, Protocols Architecture, PHI with TCP/IP

. Crichlow : Introduction to Distributed and Parallel Comp.

. Ahuja : Design and Analysis of Computer Communication Network, McGraw Hill Co.
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9. Chorafas: Designing and Implementing Networks, McGraw Hill Co.
SET/CSE/MCS/C 301 : Network Security and Cryptography

Introduction of Cryptography: Introduction To security: Attacks, Services and Mechanisms, Security,
Attacks, Security Services, Conventional Encryption: Classical Techniques, Conventional Encryption
Model, and steganography, Classical Encryption Techniques. Modern Techniques: Simplified DES, Block
Cipher Principles, DES Standard, DES Strength, Differential and Linear Cryptanalysis, Block Cipher
Design Principles, Block Cipher Modes of Operations.

Conventional Encryption Algorithms: Triples DES, Blowfish, International Data Encryption Algorithm,
RCS, CAST-128, CR2 Placement and Encryption Function, Key Distribution, Random Number
Generation, Placement of Encryption Function.

Public Key Encryption: Public-Key Cryptography: Principles of Public-Key Cryptosystems, RSA

Algorithm, Key, Key Management, Fermat's and Euler's Theorm, Primality, Chinese Remainder Theorem.

Hash Functions: Message Authentication and Hash Functions: Authentication Requirements,
Authentication Functions, Message Authentication Codes, Hash Function Birthday Attacks, Security of
Hash Function and MACS, MDS5 Message Digest Algorithm, Secure Hash Algorithm (SHA), Digital
Signatures: Digital Signature, Authentication Protocol, Digital Signature Standard (DDS) Proof of Digital
Signature Algorithm.

Network and System Security: Authentication Applications: Kerberos X-509, Directory Authentication
Service, Electronic Mail Security, Pretty Good Privacy (PGP),S/Mine Security: Architecture,
Authentication Header, Encapsulating Security Payloads, Combining Security Associations, Key
Management, Web Security: Secure Socket Layer and Transport Layer Security, Secure Electronic

Transaction (Set), System Security: Intruders, Viruses, Firewall Design Principles, Trusted Systems.

References:

"

1. 1.William Stallings, "Cryptography and Network Security: Principles and Practice"' Prentice hall, New
Jersey

2. Johannes A. Buchmann, "Introduction to Cryptography" Springer-Verlag

3. Atul Kahate, "Cryptography and Network Security" TMH

4. Network Security Bible : Eric Cole, Wiley dreamtech India Pvt. Ltd.

5

5.Practical Cryptography “Bruce Schneier” Wiley dreamtech India Pvt. Ltd.
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SET/CSE/MCS/C 302: Design and Analysis of Algorithm
Elementary Data Structures, Basic Computational Models.

Simple Algorithms. Analyzing Algorithms, Asymptotic Notation.

Design Methods : General Consideration, Algorithm design paradigms and representative
problems: Divide and Conquer (Binary search, Merge Sort, Quick Sort, Arithmetic with Large integers,
etc.), Greedy Method (Minimal Spanning Tree, Shortest Paths, Knapsack, etc.), Dynamic Programming
(Chained Matrix Multiplication, Optimal Storage on Tapes, Shortest Paths, Optimal Search Trees, etc.),
Backtracking (8-queens problem, Graph Colouring, Hamiltonian Cycles, etc.), Branch and Bound (0/1

Knapsack problem, Travelling Salesperson, etc.),

Approximation (Graph Colouring, Task Scheduling, Bin Packing, etc.), Probabilistic Algorithms
(Numerical Integration, Primality Testing, etc.).

Graph Algorithms: BFS, DFS and its applications.

Polynomial Evaluation and Interpolation, Fast Fourier transforms.
Intractable Problems :  Basic Concepts, Nondeterministic Algorithms, NP Completeness, Cook's
Theorem, Examples of NP-Hard and NP-Complete  problems. Problem Reduction.

Lower Bound Techniques: Comparison tree, Reduction, Adversary argument.

References:

1. A.Aho, J. Hopcroft and J.Ullman, The Design and Analysis of Computer Algorithms, Addison Wesley.
2. E. Horowitz and S. Sahani, Fundamentals of Computer Algorithms, Galgotia, New Delhi.

3. S.E.Goodman and S.T.Hedetniemi, Introduction to the Design and Analysis of Algorithms, McGraw
Hill.

4. G.Brassard and P.Bratley, Algorithmics, PHI.

5. S.K.Basu, Design Methods and Analysis of Algorithms, PHI, 2005.
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SET/CSE/MCS/C 303: Mobile & Wireless Computing
Introduction to Personal Communications Services (PCS): PCS Architecture, Mobility management,
Networks signalling. Global System for Mobile Communication (GSM) system overview: GSM

Architecture, Mobility management, Network signalling.

General Packet Radio Services (GPRS): GPRS Architecture, GPRS Network Nodes. Mobile Data
Communication: WLANs (Wireless LANs) IEEE 802.11 standard,

Mobile IP.

Wireless Application Protocol (WAP): The Mobile Internet standard, WAP Gateway and Protocols,
wireless mark up Languages (WML). Wireless Local Loop(WLL): Introduction to WLL Architecture,

wireless Local Loop Technologies.
Third Generation (3G) Mobile Services: Introduction to International Mobile Telecommunications 2000
(IMT 2000) vision, Wideband Code Division Multiple Access (W-CDMA), and CDMA 2000, Quality of

services in 3G.

Global Mobile Satellite Systems; case studies of the IRIDIUM and GLOBALSTAR systems. Wireless

Enterprise Networks: Introduction to Virtual Networks, Blue tooth technology, Blue tooth Protocols.

Reference :

1. “Pervasive Computing”, Burkhardt, Pearson

2. “Mobile Communication”, J. Schiller, Pearson

3. “Wireless and Mobile Networks Architectures”, Yi-Bing Lin & Imrich Chlamtac, John Wiley &
Sons, 2001

4. “Mobile and Personal Communication systems and services”, Raj Pandya, Prentice Hall of India,
2001.

5. “Guide to Designing and Implementing wireless LANs”, Mark Ciampa, Thomson learning, Vikas
Publishing

6. House, 2001.

7 “Wireless Web Development”, Ray Rischpater, Springer Publishing,

8. “The Wireless Application Protocol”, Sandeep Singhal, Pearson .

9. “Third Generation Mobile Telecommunication systems”, by P.Stavronlakis, Springer Publishers,
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El1.1 Computer Graphics

Introduction to computer graphics & graphics systems

Overview of computer graphics, representing pictures, preparing, presenting & interacting with pictures for
presentations; Visualization & image processing; RGB color model, direct coding, lookup table; storage
tube graphics display, Raster scan display, 3D viewing devices, Plotters, printers, digitizers, Light pens etc.;
Active & Passive graphics devices; Computer graphics software.

Points & lines, Line drawing algorithms; DDA algorithm, Bresenham’s line algorithm, Circle generation
algorithm; Ellipse generating algorithm; scan line polygon, fill algorithm, boundary fill algorithm, flood fill

algorithm.

2D transformation & viewing Basic transformations: translation , rotation, scaling ; Matrix representations
& homogeneous coordinates, transformations between coordinate systems; reflection shear; Transformation
of points, lines , parallel lines, intersecting lines. Viewing pipeline, Window to viewport co-ordinate

transformation , clipping operations , point clipping , line clipping, clipping circles , polygons & ellipse.

3D transformations: translation, rotation, scaling & other transformations. Rotation about an arbitrary axis
in space, reflection through an arbitrary plane; general parallel projection transformation; clipping,

viewport clipping, 3D viewing.

Curves Curve representation, surfaces , designs , Bezier curves , B-spline curves, end conditions for
periodic B-spline curves, rational B-spline curves.

Hidden surfaces Depth comparison, Z-buffer algorithm, Back face detection, BSP tree method, the
Printer’s algorithm, scan-line algorithm; Hidden line elimination, wire frame methods , fractal - geometry.

Color & shading models Light & color model; interpolative shading model; Texture;

Text Books:

—_

. Hearn, Baker — “ Computer Graphics ( C version 2nd Ed.)” — Pearson education

. Z. Xiang, R. Plastock — “ Schaum’s outlines Computer Graphics (2nd Ed.)” — TMH
. D. F. Rogers, J. A. Adams — “ Mathematical Elements for Computer Graphics

. Mukherjee, Fundamentals of Computer graphics & Multimedia, PHI

. Sanhker, Multimedia —A Practical Approach, Jaico

. Buford J. K. — “Multimedia Systems” — Pearson Education

. Andleigh & Thakrar, Multimedia, PHI

. Mukherjee Arup, Introduction to Computer Graphics, Vikas
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. Hill,Computer Graphics using open GL, Pearson Education
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E1.2 Computer Organisation

Introduction: Function and structure of a computer, Functional components of a computer, Interconnection
of components, Performance of a computer. Representation of Instructions: Machine instructions,
Operands, Addressing modes, Instruction formats, Instruction sets, Instruction set architectures - CISC and

RISC architectures.

Processing Unit: Organization of a processor - Registers, ALU and Control unit, Data path in a CPU,
Instruction cycle, Organization of a control unit - Operations of a control unit, Hardwired control unit,

Microprogrammed control unit.

Memory Subsystem: Semiconductor memories, Memory cells - SRAM and DRAM cells, Internal
Organization of a memory chip, Organization of a memory unit, Error correction memories, Interleaved
memories, Cache memory unit - Concept of cache memory, Mapping methods, Organization of a cache
memory unit, Fetch and write mechanisms, Memory management unit - Concept of virtual memory,

Address translation, Hardware support for memory management.

Input/Output Subsystem: Access of I/O devices, I/O ports, I/O control mechanisms -Program controlled
I/0, Interrupt controlled I/0, and DMA controlled I/O, I/O interfaces- Serial port, Parallel port, PCI bus,
SCSI bus, USB bus, Firewall and Infiniband, I/O peripherals - Input devices, Output devices, Secondary

storage devices.

References

1. C. Hamacher, Z. Vranesic and S. Zaky, "Computer Organization", McGraw- Hill, 2002.

2. W. Stallings, "Computer Organization and Architecture - Designing for Performance", Prentice Hall of
India, 2002.

3. D. A. Patterson and J. L. Hennessy, "Computer Organization and Design - The Hardware/Software
Interface", Morgan Kaufmann,1998.

4. J .P. Hayes, "Computer Architecture and Organization", McGraw-Hill, 1998.
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E1.3 C#

MS.NET Framework Introduction

The .NET Framework - an Overview , Framework Components , Framework Versions

Types of Applications which can be developed using MS.NET , MS.NET Base Class Library , MS.NET
Namespaces , MSIL / Metadata and PE files.

The Common Language Runtime (CLR) ,Managed Code , MS.NET Memory Management / Garbage
Collection , Common Type System (CTS) , Common Language Specification (CLS)

Language Basics

Datatypes & Variables Declaration , Implicit and Explicit Casting , Checked and Unchecked Blocks —
Overflow Checks , Casting between other datatypes Operator Overloading, Partial Class, Attributes,
Reflection, Configuration

Boxing and Unboxing , Enum and Constant , Operators , Control Statements , Working with Arrays,

Working with Methods , Pass by value and by reference and out parameters

Exception Handling
What is Exception , Rules for Handling Exception , Exception classes and its important properties,
Understanding & using try, catch keywords , Throwing exceptions

Importance of finally block , "using" Statement , Writing Custom Exception Classes.

Working With Collections and Generics

Importance of IList and IDictionary., Using ArrayList and Hashtable. , Understanding IEnumerable and
IEnumerator. Sorting Items in the collection using IComparable.

Typesafety issue with ArrayList and Hashtable classes. Writing custom generic classes.

Working with Generic Collection Classes.

WinForms

Introduction, Controls, Menus and Context Menus, MenuStrip, ToolbarStrip.
Graphics and GDI , SDI and MDI Applications , Dialogbox (Modal and Modeless)
Form Inheritance, Developing Custom, Composite and Extended Controls

Other Misc topics., Working with Resource Files , Working with Settings
Data Access using ADO.NET — DataSet

Dataset, Advantages of DataSet, DataSet Object Model, Fetching data using Fill methods of Data Adapter
and filling data into Dataset to create a DataTable, Showing DataTable in DataGridView
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E2.1 ASP.NET

Introduction to ASP

Introduction to ASP. Types of Path. Examples using Response object of ASP. Working with FORM tag.
Important Points about the FORM submission. Problem with ASP.

Validation Controls
BaseValidator, ValidationSummary, RequiredFieldValidator, CompareValidator RangeValidator,
RegularExpressionValidator, CausesValidation Property of Button Grouping Controls for Validation

Applying Themes and Styles to Controls
Working with CSS ,Using Themes to Customize a Site , Named Skins within a Theme Server-side Styles

using Themes , Contents of a Theme and Skin, Themes and Profiles

ASP.NET Architecture

What is AppDomain, Life cycle of a WebForm when requested by a client., How does a control manages
its state, EnableViewState property, Event Handling in WebForms , Writing / Using Custom Classes in
WebApplication

Page Navigation Options
Response.Redirect, Server.Transfer, CrossPagePostBack property of Button a. Accessing controls of

PreviousPage b. Accessing Properties of PreviousPage c. PreviousPageType page directive

Creating a Layout Using Master Pages

Why Master Pages. , Significance of ContentPlaceHolder Tag in MasterPage and Content Tag in
WebForm. How a control of MasterPage can be accessed / programmed in WebForm. a.
Master.FindControl b. Public property in MasterPage and <%@MasterType directive in WebForm. Load
and LoadComplete events of the Page and MasterPage classes. Understanding ClientID and UniquelD

properties.
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E2.2 Compiler Designing

Compiler Structure: Compilers and Translators, Various Phases of Compiler, Pass Structure of Compiler,
Bootstrapping of Compiler.

Programming Language: High level languages, lexical and syntactic structure of a language, Data elements,
Data Structure, Operations, Assignments, Program unit, Data Environments, Parameter Transmission.
Lexical Analysis: The role of Lexical Analyzer, A Simple approach to the design of Lexical Analyzer,
Regular Expressions, Transition Diagrams, Finite state Machines, Implementation of Lexical Analyzer,

Lexical Analyzer Generator: LEX, Capabilities of Lexical Analyzer.

The Syntactic Specification of Programming Languages: CFG, Derivation and Parse tree, Ambiguity,
Capabilities of EFG.

Basic Parsing Techniques: Top-Down parsers with backtracking, Recursive descent Parsers, Predictive
Parser, Bottom-up Parsers, Shift-Reduce Parsing, Operator Precedence Parsers, LR parsers (SLR,

Canonical LR, LALR) Syntax Analyzer Generator: YACC

Intermediate Code Generation: Different Intermediate forms: Three address code, Quadruples & Triples,
Syntax Directed Translation mechanism and attributed definition. Translation of Declaration, Assignment,
Control flow, Boolean expression, Array References in arithmetic expressions, procedure calls, case

statements, postifix translation.

Run Time Memory Management: Static and Dynamic storage allocation, stack based memory allocation
schemes, Symbol Table management.

Error Detection and Recovery: Lexical phase errors. Syntactic phase errors, semantic errors.

Code Optimization and Code Generation: Local optimization, Peephole optimization, Basic blocks and
flow Graphs, DAG, Data flow analyzer, Machine Model, Order of evaluation, Register allocation and code

selection.

References:

1. Alfred V Aho, Jeffrey D. Ullman, "Principles of Compiler Design", Narosa

2. A.V. Aho, R. Sethi and J.D.Ullman, "Compiler Principle, Tech & tools" AW

3. H.C. Holub "Compiler Design in C", Printice Hall Inc.

4. Apple, "Modern Computer Implementation in C: Basic Design" Cambridge Press

5. Modern Compiler Design: Dick Grune, Wiley dreamtech India Pvt. Ltd.

6. Starting Out with Modern Compiler “ David Gaddis Wiley dreamtech India Pvt. Ltd.
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E2.3 Human- Computer Interaction

Introduction: Importance of user Interface — definition, importance of good design. Benefits of good design.
A Dbrief history of Screen design,
The graphical user interface — popularity of graphics, the concept of direct manipulation, graphical system,

Characteristics, Web user — Interface popularity, characteristics- Principles of user interface.

Design process — Human interaction with computers, importance of human characteristics human
consideration, Human interaction speeds, understanding business junctions.

Screen Designing:- Design goals — Screen planning and purpose, organizing screen elements, ordering of
screen data and content — screen navigation and flow — Visually pleasing composition — amount of
information — focus and emphasis — presentation information simply and meaningfully — information

retrieval on web — statistical graphics — Technological consideration in interface design.

Windows — New and Navigation schemes selection of window, selection of devices based and screen based
controls.
Components — text and messages, Icons and increases — Multimedia, colors, uses problems, choosing

colors.

Software tools — Specification methods, interface — Building Tools.
Interaction Devices — Keyboard and function keys — pointing devices — speech recognition digitization and

generation — image and video displays — drivers.

References:

1. Human — Computer Interaction. Alan Dix, Janet Fincay, Gre Goryd, Abowd, Russell Bealg,
Pearson Education

2. Interaction Design Prece, Rogers, Sharps. Wiley Dreamtech,

3. User Interface Design, Soren Lauesen , Pearson Education.
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E3.1 Image Processing

Introduction: Digital Image Processing, The origins of Digital Image Processing, Examples of Digital
Image Processing application, Fundamental steps in Digital Image processing, Components of Image
Processing system Fundamentals: Elements of Visual Perception, Light and Electromagnetic Spectrum,
Image Sensing and Acquisition, Image Sampling and Quantization, Some basic Relationships between

Pixels, Linear and Nonlinear Operations.

Image Enhancement in the spatial domain: Background, Some basic gray level transformation,
Introduction of Histogram processing, Enhancement using Arithmetic/Logic operations, Basics of spatial
filtering, Smoothing spatial filters, Sharpening spatial filters, Image Enhancement in the Frequency

Domain: Introduction.

Image Restoration: Model of the Image Degradation/Restoration process, Noise Models, Restoration in the
presence of noise only spatial filtering, Inverse filtering, Minimum Mean Square Error (Wiener) filtering,
Geometric mean filter, Geometric Transformations, Image Compression: Fundamentals, Lossy
Compression, Lossless Compression, Image Compression models, Error-free Compression : Variable

length coding, LZW coding, Bit plane coding, Run length coding, Introduction to JPEG.

Morphology: Dilation, Erosion, Opening and Closing, Hit-and Miss transform, Morphological Algorithms :
Boundry Extraction, Region filling, Extraction of connected components, Convex Hull, Image
Segmentation: Definition, characteristics of segmentation Detection of Discontinuities, Edge Linking and
Boundary Detection, Thresholding, Region based segmentation. Introduction to Representation &

Description, Introduction to Object Recoginition.

References:

1. Digital Image Processing: Rafael C. Gonzalez and Richard E.-Woods. Addision Wesley.

Fundamentals of Digital Image Processing. Anil K. Jain, PHI.
Digital Image Processing and Analysis : B. Chanda & D. Dutta Majumber, PHI.

Bl

Image Processing in C : Dwayne Phillips, BPB.

29



E3.2 Unified Modeling Language

Introduction: The Evolution of Technology, Structured Analysis and Design, Object-Oriented
Technologies, Comparison between the main technologies.

The Unified Process and Features: Unified Process, Static Structure: Process Representation, Dynamic
Structure: iterative development, an architecture-centric process, A use-case-driven process, Use case

models, Notations and Terminology.

Process Components (Workflows): Business Modeling Workflow, Requirement Workflow, Analysis and
Design Workflow, Deployment workflow.

Understanding Object —Oriented Technologies, Current status of Object Technologies, The static object
model- Class, Collaborations and Object Diagrams, Generalization, Composition, Aggregation,

Multiplicity & Association with concept and examples.

Use Case Analysis: Discussion on use cases, terminology, notations and analysis, what they are and aren’t,
Use case- an example, Use case- formal Scenario template.

Static chart Diagram: Composite states, nested states, Events, Simple transitions.

UML Activity and sequence diagrams: Usage and Syntax, Guarded Transitions, Synchronization Bars,
Swim lanes Purpose, Proper Usage of Activity diagram. Transition time sequence diagram: Objective and

Modeling guidelines, Objective Interaction, Sequence diagram- UML notation, Object and Stereotypes.

References:

1. UML distilled by Martin Fouler- Pearson Education.

Object —Oriented Modeling by James Raumbaugh, PHI.

UML a nutshell by Dan Pillone, O’Reilly Publication.

The elements of UML by Scott Amber, Cambridge University Press.
Designing Object-Oriented Software by Rebecca Wirf Brock, PHI.
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E3.3 Multimedia Technology and Applications

Evolution of Multimedia and its objects, Scope of multimedia in business & work, production and planning
of Multimedia applications. Multimedia hardware, Memory of Storage Devices, Communication Devices,
Multimedia Software, Presentation and object generation tools, Video, sound, Image capturing Authoring

Tools, Card & Page Based Authoring Tools.

Production and Planning of Multimedia building blocks, Text, sound (MIDI), Digital Audio, Audio File
Formats, MIDI under Windows environment, Audio & Video Capture.

Macromedia products, Basic drawing techniques, Advance animation techniques, Creating Multi layer
combining interactivity and multiple scenes, Creating transparency effects using text in Flash, Flash

animation.

Digital Audio Concepts, Sampling variables, Loss Less compression, of sound, Lossy compression &

Silence compression.

Multimedia monitor bitmaps, Vector drawing , Lossy graphic compression, Image file formatic animations,
Image standards, JPEG compression, Zig Zag coding. Video representation, colors, video compression,
MPEG standards, MHEG standard, recent development in multimedia. Multimedia Application Planning,

Costing, Proposal preparation, and Financing-Case study of a typical industry.

References:

1. Andreas Halzinger, "Multimedia Basics" Vol-I to VOL-III Firewall Media

Tay Vaughan, "Multimedia Making It work" Tata McGraw Hill

Buford, "Multimedia Systems" Addison Wesley

Agarwal and Tiwari, "Multimedia Systems" Excel

Rosch, "Multimedia Bible" Sams Publishing

Digital Multimedia “Nigel Chapman” Wiley dreamtech India Pvt. Ltd.

Sleinreitz, "Multimedia Bible" Sams Publishing

Ken Milburn, John Ckroteau, "Flash 4 Web special Effects, Animation & Design Handbook"
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Dreamtech Press
9.  John. Villamil-Casanova & Louis Molina, "Multimedia-Production, Planning & Delivery" PHI
10. Flash MX 2004 Bible: Robert , Wiley dreamtech India Pvt. Ltd.
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E4.1 Artificial Intelligence

Introduction: Definition and meaning of artificial intelligence, A.I. techniques, pattern recognition, Level
of, speech recognition representation in A.I. properties of internal representation.

Production System: Different types of tracing, strategies, graph search strategies, Heuristic graph, search
procedure, AND/OR graph, relationship between decomposional and compatible systems, searching Gate

Tree, min-max search game playing, actual game playing.

Introduction to Predicate Calculus: Predicates and Arguments, connectives, Simplifications of strategies,
extracting answers from Resolution Refutation. Control strategies.
Rule Based Deduction Systems: Forward and backward deduction system, resoling with AND/OR graph,

computation, deduction and program synthesis, central knowledge for rules based deduct systems.

Managing Plans of Action: Plan interpreter, planning decisions, execution monitoring and re-planning

domain of application robot motion planning and game playing.

Structural Object Representation: Semantic networks semantic market matching deductive operations on
structured objects.
Architectural for A.I. Systems: Knowledge, acquisitions representation IMAGES PROCESSING, Natural

language processing.

References:

1. Introduction to artificial Intelligence Eugene Charnik Drew MC mott
2. Artificial Intelligence Elaine Rice.

3. Principal of Artificial Intelligence, Nelson, Springer-Verlag.

4

Artificial Intelligence Application Programming: Tim Jones, Wiley dreamtech
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E4.2 Wireless Networks

Introduction to Wireless Networks

Elements of a wireless communication system — signal and noise - the radio — frequency spectrum —Analog
modulation schemes -Amplitude modulation —frequency and phase modulation — sampling — pulse code
modulation — delta modulation — data compression.

Digital Modulation and Radio Propagation

Digital communication- sampling —pulse code modulation — delta modulation - Frequency shift keying —

Phase shift keying — Multiplexing and Multiple access — spread spectrum systems - radio propagation.

Principles of Cellular Communication And Multiple Access Techniques
Cellular terminology - Cell structure and Cluster — Frequency reuse concept — Cluster size and system
capacity — method of locating co channel cells — frequency reuse distance — frequency division multiple

access — time division multiple access — space division multiple access — code division multiple access.

GSM and CDMA Digital Cellular Standards
GSM network architecture -GSM signaling protocol architecture — Identifiers in GSM — GSM channels —
GSM handoff procedures — Edge technology — wireless local loop — DECT system — GPRS

Emerging Wireless Technologies

IEEE 802.11 system architecture — mobile ad hoc networks — Mobile IP and mobility management —
Mobile TCP - wireless sensor networks — RFID technology — Blue tooth — Wi —Fi standards — Wimax
standards. — Femtocell network — Push -to —talk technology for SMS.

References:

1. Roy Blake, “Wireless communication technology” CENGAGE Learning , sixth Indian reprint 2010. (
Chapter 1,2,3,4,7,14)

2. Singal T.L., “Wireless communication” Tata Mc Graw Hill Education private limited , 2011.( chapter
4,8,11,13,14)

3. Dharma Prakash Agrawal , Qing —An Zeng , “ Introduction to wireless and mobile systems”

CENGAGE Learning, first edition 2012.( chapter 16)
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E4.3 Data Mining & Data Warehousing

Fundamentals : Data Mining, Data Processing And Data Warehouses

Data Mining — History — Strategies — Techniques — Applications — Challenges — Future- Types of Data —
Data Warehouses — Data Processing - Quality Measure — OLAP — Sampling.

Data Types, Input And Output Of Data Mining Algorithms — Different Types of features — Concept
Learning — Output of Data Mining Algorithms.

Preprocessing In Data Mining — Steps — Discretization — Feature Extraction, Selection and construction —
Missing Data and Techniques for dealing it.

Model Evaluation Techniques: Accuracy Estimation- ROC-Lift Charts- Cost —Bagging and Boosting-
Model Ranking Approach.

Association Rule Mining: Concepts, Relevance, Functions of Association rule Mining — Apriori Algorithm-
Strengths and Weaknesses of ARM- Applications

Clustering And Estimation

Clustering Task: Introduction- Distance Measure — Types — KNN for clustering — validation - Strengths and
Weaknesses of Algorithms — Applications.

Estimation Task: Scatter Plots and Correlation — Linear regression Models — Logistic regression —

Regression Analysis - Strengths and Weaknesses of Estimation- Applications.

Introduction to Data Warehouse — Data warehouse delivery method — system process — typical process flow
within a Data ware house — query management process — process

architecture.

Design Aspects

Design aspects — Designing dimension tables — Designing star flake schema — Multi dimensional schema —
partitioning strategy aggregations — Data marting- Meta data — System Data warehouse process manager.
Hardware Hardware and operational design — server hardware, network hardware — parallel technology —
Security input on design of Hardware — backup and recovery —

Service level Agreement — Operating the data warehouse.

References:

1. Shawkat Ali A B M, Saleh A. Wasimi, “Data Mining: Methods and Techniques”, Third Indian
Reprint, Cengage Learning, 2010.

2. Sam Anahory & Dennis Murray, “Data Warehousing in the real world” Pearson Education Ltd., 2011

3. Prabhu C.S.R., “Data Ware housing: Concepts, Techniques, Products and Applications”, Prentice Hall
of India, 2011,
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E4.4 Genetic Algorithm and Machine Learning

Introduction To Genetic Algorithm And Machine Learning
Robustness of Traditional Optimization and Search methods — Goals of optimization-GA versus Traditional
methods — Simple GA; Machine learningexplanation-machine learning Vs artificial intelligence-supervised

and unsupervised machine learning-examples of machine learning.

Mathematical Foundations Of Genetic Algorithm
The fundamental theorem - Schema processing at work. — The 2-armed & karmed

Bandit problem. —The building Block Hypothesis. — Minimal deceptive problem.

GA Operators

Data structures — Reproduction- Roulette-wheel Selection — Boltzmann Selection — Tournament Selection-
Rank Selection — Steady —state selection —Crossover &mutation — Mapping objective functions to fitness
forum. — Fitness scaling.

Applications Of GA

The rise of GA — GA application of Historical Interaction. — Dejung & Function optimization — Current
applications of GA - Advanced operators & techniques in genetic search: Dominance, Diploidy &

abeyance.

Applications Of Genetics-Based Machine Learning

The Rise of GBML — Learning classifier system--Development of CS-1, the first classifier system. —
Smitch’s Poker player -GBML for sub problems of learning-- Other Early GBML efforts —Current
Applications.

References:

1. David E. Gold Berg, “Genetic Algorithms in Search, Optimization & Machine Learning”, Pearson
Education, 2013.
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SYLLABUS FOR PH.D. ENTRANCE
EXAMINATION

SESSION 2024-25

SUBJECT — DEFENCE STRATEGIC
& GEO POLITICAL STUDIES

HEMVATI NANDAN BAHUGUNA GARHWAL UNIVERSITY
(& CENTRAL UNIVERSITY)
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Department of Defence, Strategic &
Gro-Political Studies
(School of Earth Science)
H.N.B. Garhwal University Srinagar (Garhwal)
(A Central University)
Syllabus Pre-Ph.D Entrance

1-National Security

* National Power — Concept, definitions, type. Elements and Importance.
* National Interest — Concept, definition, Elements and Importance.

* Geo-Strategic location of India and arcas of Strategic importance.

¢ Internal and External threats with special reference to India’s Security.

* India’s Strategy to Counter security threats, Various military operations.
* Development of India’s Defence and Nuclear policy.

¢ India’s Border dispute.

* Defence cooperation with strategic partnership of India with other countrics.

2-Indian Military History

o Comparative study of Indo-Greek art of war with special reference to the Battle
of Hydaspes (326 B.C.), Mauryan military system as describes by Kautilya
and Megasthenes.

e Rajput Military system and the art of war with special reference to the Second
battle of Tarain (1192 A.D.), Mughal military system and the art of war with
special reference to the first Battle of Panipat (1526 A.D.),

e Maratha military system and the art of war with special reference to the
Irregular art of war of Shivaji and the third Battle of Panipat (1761 A.D.).

e Sikh military system and military reforms of Maharaja Ranjeet Singh with
special reference to the Battle of Sobraon (1846 A.D.),

e Presidency armies and Military reforms under the British Crown.



3-Strategic Thoughts

® Kautilya Philosophy of war, Sun Tzu Art ol War,

* Linkages between war and politics - Machiavelli’s, Jomini and Clausewitz’s .

* Concept of Land, Sea and Air power - J.I.C. Fuller, B.H Liddle Hart, A, |
Mahan, Doubhet’s.

® Concept of Revolutionary warfare — Mao Tse- Tuneg.

4-Modern Warfare

e War - meaning, Definition and Historical Evolution.

* Typology of warfare.

e Contemporary Strategic Environment in the world Example. Russia-Ukraine,
Israel-Hamas and Syria etc.

S-International Law (Security Aspects)

e Nature, Definition and Sources of International Law.

e Concept of state and its type.

e Definition of Neutrality, its Characteristics, Rights and duties of Neutral
State.

e Block and Contraband.

e Law of war— Land warfare, Air warfare and Sea warfare. Nuclear warfare.

e War crimes.

6-Role of India in International Relations and Conflict resolutions

e Defence Mechanism of India.
e Higher Defence Organization of India, Ministry of Defence, Cabinet

Committee of Security, NCC, NSAB, CDS.
e Organization and Headquarters, Army, Air Force, and Navy.
e Second Line of Defence (BSF, CG, CISF, RR, ITBP, SSB, CRPF),
o Defence Intelligence Agency (DIA)
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Course Detail for Pre-Ph.D. Entrance Exam,

Drawing & Painting

Fundamentals of Visual Art :- Mcaning and Definition of Art, Classification of Art, Types of Painting. Visual
Elements of Pamting Line, shape and Form, Colour, Tone and Value, | Space , Texture
Principles of Composition :Introduction of Composition Proportion, Movement & Rhythm,
Dominance. Harmony. Unity, Contrast, Balance, Perspective.

Media and Technigue :-  Introduction to media and techniques. Monochromatic Drawing media & tech.:
pencil, charcoal. ink, colored chalk etc. Painting media & tech.: water color.
tempera. couache. oil color, acrylic, batik, tie and die. Brief introduction of Print
Making & tech. - Relief Prints, Intaglio prints, paleographic prints. Mural, video
art. computer art. mix media, collage, documented art.

History of Indian painting:-

Introduction of art, Painting in Pre-historic India, Indus Valley, Jogimara, Ajanta,
Bagh.Badami,  Sittanvasal,  Ellora,Elephenta,Tanjavur, Pal  school Jain
school.Deccani school (Ahemadnagar, Bijapur.Golconda) Mughal Painting under
Akbar. Jahangir.Shahjahan, Aurangzeb. Prominent Mughal Artists. Rajasthani
school ( Mewar. Malwa, Bundi, Kishangarh, Nathdwara ) Pahari school (Basohli,
Guler. Kangra,Mandi. Garhwal) Kalighat Painting, Company Painting, Raja Ravi
Verma and his follower, Renaissance period.

Mural Tradition in India:- Himanchal, Jammu & Kashmir. Uttarakhand, Ajanta, Bagh, Sittanvasal,
Badami. Ellora, Jogimara, Singiria, Varannasi, Rajasthan. Andhra, Kerla,
Karnataka. Tmilnadu etc.

Philosophy of art :-

Relationship of mythology and Art in India. Sources and evolution of aesthetic
concepts in India. Rasa theory of Bharat Muni, Abhinava Gupta, Sadharanikaran,
Dhwani (suggestiveness of work of Art: richness of Ambivalence and association)
Alankar (Artistic embellishment) Auchitya (Propriety in works of Art) Riti (Style
in Art ) Guna and Dosha (Merits and Demerits of Art work) Shadang theory.
Concept of Art and Beauty with reference to thinkers like Plato, Aristotle, Plotinus
and Augustine, Aquinas. Leonardo- de -Vinci, Lessing, Diderot, Baumgarten.
Kant. Hegel. Tolstoy. Croce, Roger Fry, Clive Bell, Bullough, Bradely. Susanne
Langer. Freud. Sartre ete. communist Philosophy of Art, Study of relationship
between Aesthetics and actual works of Art.

History of European painting.:-

Primitive cave painting. Egyptian painting. Greek painting. Roman painting. Early
Christian Art. Byzantine Art. Romanesque painting. Gothi¢ painting. Renaissance
painting. Lives and works of 16" century great masters Leonardo Da Vinei.
Michael Angelo, Raphael, Titian and others. Mannerism. Baroque. Rococo
painting | nes and works of 17" & 18" century great masters. Rembrandt,
Rubbens. \ermeer. Vlazquez and others. 18" century painting of England and
France. Irancisco Goya. Neo-Classism. Romantism. Realism. Pre- Raphelism

History of modern painting of Purape;s-
Brief introduction of early 197 century painting, (Neo-classicism, Romanticism,
Realism. Pre- Raphaelites)  Impressionism.  Post-lmpressionism, - Symbolism,
Fauvism. Cubism, Expressionism, Surrealism, Abstract Art.
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Department of Electronics and Communication Engineering
H. N. B. Garhwal University (A Central University)
Srinagar Garhwal, Uttarakhand

Svllabus for subject-specific component of entrance examination for admission in

Doctor of Philosophy (Ph. D.) programme in Electronics and Communication Engineering

Section 1: Networks, Signals and Systems Circuit analysis

Node and mesh analysis, superposition, Thevenin's theorem, Norton’s theorem, reciprocity. Sinusoidal
steady state analysis: phasors, complex power, maximum power transfer. Time and frequency domain
analysis of linear circuits: RL, RC and RLC circuits, solution of network equations using Laplace
transform. Linear 2-port network parameters, wye-delta transformation. Continuous-time signals:
Fourier series and Fourier transform, sampling theorem and applications. Discrete-time signals: DTFT,
DFT, z-transform, discrete-time processing of continuous-time signals. LTI systems: definition and
properties, causality, stability, impulse response, convolution, poles and zeroes, frequency response,

group delay, phase delay.

Section 2: Electronic Devices

Energy bands in intrinsic and extrinsic semiconductors, equilibrium carrier concentration, direct and
indirect band-gap semiconductors. Carrier transport: diffusion current, drift current, mobility and
resistivity, generation and recombination of carriers, Poisson and continuity equations. P-N junction,
Zener diode, BJT, MOS capacitor, MOSFET, LED, photo diode and solar cell.

Section 3: Analog Circuits
Diode circuits: clipping, clamping and rectifiers. BJT and MOSFET amplifiers: biasing, ac coupling,
small signal analysis, frequency response. Current mirrors and differential amplifiers. Op-amp circuits:

Amplifiers, summers, differentiators, integrators, active filters, Schmitt triggers and oscillators.

Section 4: Digital Circuits

Number representations: binary, integer and floating-point- numbers. Combinatorial circuits: Boolean
algebra, minimization of functions using Boolean identities and Karnaugh map, logic gates and their
static CMOS implementations, arithmetic circuits, code converters, multiplexers, decoders. Sequential
circuits: latches and flip-flops, counters, shift-registers, finite state machines, propagation delay, setup
and hold time, critical path delay. Data converters: sample and hold circuits, ADCs and DACs.
Semiconductor memories: ROM, SRAM, DRAM. Computer organization: Machine instructions and

addressing modes, ALU, data-path and control unit, instruction pipelining.



Section 5: Control Systems

Basic control system components; Feedback principle; Transfer function; Block diagram representation;
Signal flow graph; Transient and steady-state analysis of LTI systems; Frequency response; Routh-
Hurwitz and Nyquist stability criteria; Bode and root-locus plots; Lag, lead and lag-lead compensation;

State variable model and solution of state equation of LTI systems.

Section 6: Communications

Random processes: auto correlation and power spectral density, properties of white noise, filtering of
random signals through LTI systems. Analog communications: amplitude modulation and
demodulation, angle modulation and demodulation, spectra of AM and FM, super heterodyne receivers.
Information theory: entropy, mutual information and channel capacity theorem. Digital
communications: PCM, DPCM, digital modulation schemes (ASK, PSK, FSK, QAM), bandwidth,
inter-symbol interference, MAP, ML detection, matched filter receiver, SNR and BER. Fundamentals
of error correction, Hamming codes, CRC.

Section 7: Electromagnetics

Maxwell's equations: differential and integral forms and their interpretation, boundary conditions, wave
equation, Poynting vector. Plane waves and properties: reflection and refraction, polarization, phase and
group velocity, propagation through various media, skin depth. Transmission lines: equations,
characteristic impedance, impedance matching, impedance transformation, S-parameters, Smith chart.
Rectangular and circular waveguides, light propagation in optical fibers, dipole and monopole antennas,

linear antenna arrays.
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HNB Garhwal University
Syllabus For Ph. D. Entrance Exam,

Subject: ECONOMICS

Unit-1 : Micro Economics

e Theory of Consumer Behaviour
e Theory of Production and Costs

« Decision making under uncertainty Attitude towards Risk

e Game Theory — Non Cooperative games

e Market Structures, competitive and non-competitive equilibria and their
efficiency properties

¢ Factor Pricing

¢ General Equilibrium Analysis

« Efficiency Criteria: Pareto-Optimality, Kaldor — Hicks and Wealth Maximization

o Welfare Economics: Fundamental Theorems , Social Welfare Function

e Asymmetric Information: Adverse Selection and Moral Hazard

Unit-2 : Macro Economics

¢ National Income: Concepts and Measurement
¢ Determination of output and employment: Classical & Keynesian Approach

o Consumption Function

¢ Investment Function

¢ Multiplier and Accelerator
¢ Demand for Money

o Supply of Money

e IS — LM Model Approach
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e Inflation and Phillips Curve Analysis

e Business Cycles

» Monetary and Fiscal Policy

» Rational Expectation Hypothesis and its critique

Unit- 3 : Statistics and Econometrics

» Probability Theory: Concepts of probability, Distributions, Moments,
Central Limit theorem

» Descriptive Statistics — Measures of Central tendency & dispersions,
Correlation, Index Numbers

e Sampling methods & Sampling Distribution

» Statistical Inferences, Hypothesis testing

e Linear Regression Models and their properties — BLUE

e |dentification Problem

» Simultaneous Equation Models — recursive and non-recursive

¢ Discrete choice models

e Time Series Analysis

Unit-4 : Mathematical Economics

» Sets, functions and continuity, sequence, series
¢ Differential Calculus and its Applications

e Linear Algebra — Matrices, Vector Spaces

« Static Optimization Problems and their applications

e Input-Output Model, Linear Programming

» Difference and Differential equations with applications

Unit-5 : International Economics

« International Trade: Basic concepts and analytical tools
e Theories of International Trade

 International Trade under imperfect competition

« Balance of Payments: Composition, Equilibrium and Disequilibrium
and Adjustment Mechanisms

e Exchange Rate: Concepts and Theories

» Foreign Exchange Market and Arbitrage

» Gains from Trade, Terms of Trade, Trade Multiplier

2.
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e Tariff and Non-Tariff barriers to trade; Dumping
* GATT, WTO and Regional Trade Blocks; Trade Policy Issues
* IMF & World Bank

Unit-6 : Public Economics

* Market Failure and Remedial Measures: Asymmetric Information,
Public Goods, Externality

* Regulation of Market — Collusion and Consumers’ Welfare

* Public Revenue: Tax & Non-Tax Revenue, Direct & Indirect Taxes,
Progressive and non-Progressive Taxation, Incidence and Effects of
Taxation

e Public expenditure

e Public Debt and its management

» Public Budget and Budget Multiplier

» Fiscal Policy and its implications

Unit-7 : Money and Banking

Components of Money Supply

Central Bank

Commercial Banking

Instruments and Working of Monetary Policy
Non-banking Financial Institutions

Capital Market and its Regulation

Unit-8 : Growth and Development Economics

« Economic Growth and Economic Development

» Theories of Economic Development: Adam Smith, Ricardo, Marx,
Schumpeter, Rostow, Balanced & Unbalanced growth, Big Push
approach.

* Models of Economic Growth: Harrod-Domar, Solow, Robinson,
Kaldor

 Technical progress - Disembodied & embodied; endogenous growth

* Indicators of Economic Development: PQLI, HDI, SDGs

» Poverty and Inequalities — Concepts and Measurement

¢ Social Sector Development: Health, Education, Gender
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Unit-9: Environmental Economics and Demography

e Environment as a Public Good
e Market Failure

e Coase Theorem
o Cost-Benefit Analysis and Compensation Criteria
¢ Valuation of Environmental Goods

e Theories of Population
» Concepts and Measures: Fertility, Morbidity, Mortality

e Age Structure, Demographic Dividend
e Life Table
e Migration

Unit-10 : Indian Economy

e Economic Growth in India: Pattern and Structure
e Agriculture: Pattern & Structure of Growth, Major Challenges, Policy

Responses

o Industry: Pattern & Structure of Growth, Major Challenges, Policy
Responses

e Services: Pattern & Structure of Growth, Major Challenges, Policy
Responses

e Rural Development — Issues, Challenges & Policy Responses

¢ Urban Development — Issues, Challenges and Policy Responses.

e Foreign Trade: Structure and Direction, BOP, Flow of Foreign
Capital, Trade Policies

« Infrastructure Development: Physical and Social, Public-Private
Partnerships

e Reforms in Land, Labour and Capital Markets

¢ Centre-State Financial Relations and Finance Commissions of India;
FRBM

» Poverty, Inequality & Unemployment
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SYLLABUS
PH. D ENTRANCE TEST (2025)
EDUCATION

UNITE-1: PSYCHOLOGY OF LEARNING AND DEVELOPMENT:
Relationship between Psychology and Education. Methods of Educational Psychology.
Major Schools of Psychology: Behaviorism, Gestalt Psychology, Psychoanalysis,
Humanism, and Constructivism. Theories of Piaget and Bruner's Psychosocial
development., Kohlberg’s moral development, Chomsky’s language development,
Intelligence - concepts and theories- Guilford’s Model of Intellect, Multiple
Intelligence Theory, and Measurement of Intelligence. Personality - Theories of
Personality: Allport, Eysenck, Freud & Erickson, Murray’s Need Theory, Humanistic
Approach - Carl Rogers, Maslow. Techniques of personality measurement. Learning
and Learning Theories: Cognitive Field theories of Tolman, Hull, Ausubel’s Reception
Learning Theory, E.L. Thorndike — Basic laws of learning, Skinner’s Operant
Conditioning, and Pavlov’s Classical Conditioning Theory, Gestalt’s Field Theory of
Learning. Motivation and learning.

UNITE-2: PHILOSOPHICAL FOUNDATION OF EDUCATION- Philosophy
meaning, Nature and Significance, Metaphysics, Epistemology and Axiology. Indian
Schools of Philosophy: Sankhya, Vedanta, Buddhism, Jainism and Islamic traditions
with special reference to their education implications. Western Schools of Philosophy
-Idealism, Naturalism, Pragmatism, Realism, Existentialism. Indian Thinkers-
Ravindranath Tagore, Swami Vivekananda, M. K. Gandhi, Sri Aurobindo and Pandit
Madan Mohan Malviya and Western Thinkers: John Dewey, Bertrand Russell, Frobel
and Plato.

UNIT - 3 - SOCIOLOGICAL FOUNDATION OF EDUCATION - Process of
socialisation. Social Structure: Components, Class and Caste Structure in India,
Family- Educational role of the family. Culture: need and importance — Characteristics
of culture, Relationship between Culture and Education. Social Change. Social
Mobility, Social Stratification and Education. Social Group — Inter Group Relationship,
Group Dynamics & Educational Opportunity and Social Justice, Concept of Secularism
in India and World Prospect. Govt. Policies for the Educational Enhancement of

various social groups - Schedule castes, Schedule tribes, other backward classes,
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Women and minorities. Globalisation and Sustainable Development Goals. Issues of
Equality of Educational Opportunity, Equality vs. Equity in Education and
Professionalism in Education.

UNIT - 4: CURRICULUM- Concept, Components of Curriculum- Objectives,
Content, Transaction Mode and Evaluation. Types of Curriculum- Subject-centred,
Activity-centred, Learner-centred. Humanistic Curriculum: Psychological Basis of
Humanistic Curriculum, Role of the Teacher. Critical issues in Curriculum Design:
environmental concerns, gender differences, inclusiveness, value concerns, and social
sensitivity. Curriculum Construction Process - Steps of Curriculum Construction,

Criteria for Selection of Content, Scope, Sequence and Relevance, Models of

Implementation- Formative, Summative and Continuous comprehensive evaluation.

Curriculum Evaluation: Importance of Evaluation of Curriculum Models of Curriculum

Evaluation, Issues and Trends in Curriculum Development.

UNIT- 5: TEACHER EDUCATION: Historical perspective of the Development of
Teacher Education in India- Ancient, Medieval, British, and Post-Independence Period.
Constitutional Provisions for Education, Recommendation of Various Education
Commissions and Committees -Indian University Commission, Mudaliar Commission,
Kothari Commission, Yashpal Committee, New Education Policy on Education (1986)
& Programme of Action (1992), Right to Education Bill 2009 and National Policy on
Education (2020). RMSA and NCF 2005 &National Curriculum Framework for
Quality Teacher Education 2009. Issues Related to Admission Policies and Procedures,

Standards, Quality Assurance and Accreditation in Teacher Education, Role of different
Agencies in Teacher Education — District Level, State Level, National Level,

International Level. Concept and Objectives of Pre-Service and In-Service Teacher

Education Programme, Role of NCERT, NCTE, UGC, SCERT, DITEs, Open
University, Academic Staff Colleges.

UNITE -6: INSTITUTIONAL ADMINISTRATION AND MANAGEMENT:
Institutional Planning and Evaluation of Institutional Planning & Institutional
Management at Secondary & Senior Secondary level. Management at the national
level: Ministry of Education, CABE, NCERT, State & District level. Educational
Planning: Approaches to Educational Planning. a. Social demand approach b.
Manpower approach & e. Return of Investment approach. Educational organisation:
structure, communication, decision making, management by objectives (MBO).
Strategies for efficient management: motivation, job satisfaction, conflict management.

2
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Educational leadership: meaning, need. nature and importance, Types of leadership:

Styles of leadership: Traits & skills for effective leadership Grid Concept of Academic

Leadership and Measurement of Leadership.

UNIT-7: EDUCATIONAL TECHNOLOGY AND TEACHING: Concepts and
Approaches to Educational Technology & Information and Communication
Technology (ICT). Recent trends in Educational Technology: Educational Television:
Telecast and Video recordings - Strengths and limitations, Use of Television and
Computers in instruction and Training, Teleconferencing, Video Conferencing,

countrywide classroom project and Satellite instructions, Gyandarshan and SIET

programmes. Computer-assisted instruction, e-learning, online learning and m-

learning. Role of computers and Multimedia in education. Teaching: Concept,

variables, phases and levels of teaching. Models of Teaching: Basic teaching model,

Concept Attainment model and Advance & Organizer Model. Teacher Training
Techniques- Microteaching. Instructional Design: Concept, Views. Process and stages
of Development of Instructional Design. Programmed Instruction.

UNIT 8: INCLUSIVE EDUCATION, special education, integrated education and
inclusive education. National and international initiatives for inclusive education,
Current laws and policy perspectives supporting Inclusive Education for children with
diverse needs, building inclusive learning-friendly classrooms, Inclusive instruction
design peer-tutoring, cooperative learning, buddy system and team teaching. The role
of teachers, parents, and other community members is to support the inclusion of
children with diverse needs.

UNIT-9- CONCEPT OF GUIDANCE AND COUNSELLING: Integration of
guidance with curriculum, Types of guidance: Educational, vocational/career and
personal guidance. Guidance and Counselling for gifted, creative, slow learners,
socially disadvantaged children, and problem children. Counselling approaches —
directive. non-directive & Characteristics of goods counselling. Theories of

counselling- Person—centred theory, Rational-emotional behaviour theory, & Reality

theory. School guidance: a team approach of school and community. Planning of

guidance programme in schools.  Use of tests in guidance and counselling-

Standardized and non-standardized techniques/tests - Intelligence tests, creativity &

aptitude tests, personality tests, interest inventory, achievement tests. The

questionnaire, observation, sociometry, rating scale, anecdotal records, cumulative

records, case studies, and interviews.
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Department of English
H.N.B. Garhwal University, Srinagar (Garhwal)

SYLLABUS
(Effective from 2013)

M. A. (English) Semesters I- IV
Core and Elective Courses



SEMESTER - |

Course |

Course Il

Course I

Course IV

Course V

Course VI

SEMESTER -lI

Course VIl

Course VIII

Course IX

Course X

Course Xl

Course XlI

SEMESTER - 111

Core Courses:

Course XIII

Course X1V

Course XV

DEPARTMENT OF ENGLISH

M. A. COURSES

English Literature from Geoffrey Chaucer
to John Milton

Drama Excluding Shakespeare
Early Humanists’ Literature
Literary Criticism 1

English Prose

American Literature

William Shakespeare
Eighteenth Century Literature
Literary Criticism 2

English Romantic Poetry
Nineteenth Century Literature

Indian Writing in English

Twentieth Century Poetry
Indian Texts and Poetics

Literary Criticism 3

(3 credits)
(3 credits)
(3 credits)
(3 credits)
(3 credits)

(3 credits)

(3 credits)
(3 credits)
(3 credits)
(3 credits)
(3 credits)

(3 credits)

(3 credits)
(3 credits)

(3 credits)



Elective Courses:

Course XVI

Course XVII

Course XVIII

SEMESTER - IV

Core Courses:

Course XIX

Course XX

Course XXI

Elective Courses:

Course XXII

Group (A)
(One of the following)

(a) Commonwealth Literature
(b) Translation Studies

Group B
(One of the following)

(a)World Classics in Translation
(b)European Literature in Translation
Group (C)

(One of the following)

(a) Modern Indian Writing

(b) Indian Literature in Translation

Twentieth Century Drama

Colonial/Postcolonial Literatures
and Theory

Modern Critical Thought

Group (A)

(One of the following)

(a) Literature of the Indian Diaspora

(b) Special Study of Authors

(3 credits)

(3 credits)

(3 credits)

(3 credits)

(3 credits)

(3 credits)

(3 credits)

(3 credits)

(3 credits)

(3 credits)

(3 credits)



Course XXIII Group (B)

(One of the following)
(a) African and Afro-American Literature

(b) Literature and Gender

Course XXIV Dissertation & Viva VVoce

Self Study Courses:

1.

2.

Language and Linguistics.

Popular Literature (such as the writings of Chetan Bhagat,
Ruskin Bond, J. K. Rowling and A. P. J. Abdul Kalam).

English writings of Indian national leaders (such as
M. K. Gandhi, Jawaharlal Nehru and Sarvepalli Radhakrishnan).

Literature and Films.

Literature and Theatre

(3 credits)

(3 credits)

(3 credits)

(3 credits)

(3 credits)

(3credits)

(3 credits)

(3 credits)



M.A. (English)
Syllabus
M.A. (Part 1)
SEMESTER - |
Core Courses

Course | SACL/Eng/C-101
English Literature from Geoffrey Chaucer to John Milton

Unit I *Geofrrey Chaucer The Canterbury Tales: ‘The General Prologue’

Unit 1I: Edmund Spenser The Faerie Queen, Book |

Unit I11: *William Shakespeare Sonnets 18, 29, 110, 116, 130

Unit IV: *John Donne ‘A Valediction: of my Name on the Window’, ‘Canonization’,
‘Death Be Not Proud’

Unit V: John Milton Paradise Lost, Book |

* For detailed study. Passages for explanation will be set from the prescribed texts.

Course Il SACL/Eng/C-102

Drama excluding Shakespeare
Unit I *Christopher Marlowe Doctor Faustus
Unit 1I: Ben Jonson The Alchemist
Unit I11: *John Webster The Duchess of Malfi
Unit IV: William Congreve The Way of the World
Unit V: *G. B. Shaw Man and Superman

* For detailed study. Passages for explanation will be set from the prescribed texts.

Course 111 SACL/Eng/C-103

Early Humanists’ Literature
Unit I: Renaissance Humanism: General Background
Unit II: Thomas More Utopia

Unit Il1: Niccoldo Machiavelli The Prince



Unit IV:

Unit V:

Course IV

Unit I:

Unit 11
Unit II;
Unit IV:

Unit V:

Course V

Unit I

Unit 11

Unit I;

Unit IV;

Unit V:

Michel de Montaigne:

Desiderius Erasmus:

SACL/Eng/C-104

Literary Criticism 1

Plato

Aristotle
Longinus

Philip Sydney

John Dryden
SACL/Eng/C-105
English Prose
*Francis Bacon
*Charles Lamb
William Hazlitt

*Joseph Addison

John Ruskin

The Essays: A Selection: ‘On fear’, ‘On Solitude’, ‘On
Prayer,” ‘On the affection of fathers for their children’

Praise of Folly

Republic, Book X

Poetics
On the Sublime
An Apology for Poetry

An Essay of Dramatic Poesy

‘Of Truth,” ‘Of Studies’, ‘Of Simulation and Dissimulation’,
‘Of Marriage and Single Life’, ‘Of Travel’

‘Dream Children: A Reverie’, ‘All Fools Day’, ‘New
Year’s Eve’

‘The Indian Jugglers’, ‘On The Ignorance of the Learned’, ‘On
Going a Journey’

The Spectator: ‘The Spectator’s Account of Himself”, ‘Of the
Club’, ‘Sir Roger at Home’, ‘On Ghosts and Apparitions’

Unto This Last

* For detailed study. Passages for explanation will be set from the prescribed texts.

Course VI

Unit I:

Unit II:

SACL/Eng/C-106

American Literature

*Ralf Waldo Emerson

*Walt Whitman

*Robert Frost

American Scholar

‘On the Beach at Night’, ‘One’s Self I Sing,” ‘I Celebrate
Myself’, ‘Animals’

‘Mending Wall’, ‘The Road Not Taken’, ‘Birches’



Emily Dickinson ‘Success is Counted Sweetest’, ‘“The Soul Selects her Own
Society’, ‘Because I could not stop for Death’, ‘A Light Exists in
Spring’
Unit 111 Mark Twain The Adventures of Huckleberry Finn
Unit IV: Hawthorne The Scarlet Letter
Unit V: Eugene O’Neill The Hairy Ape

* For detailed study. Passages for explanation will be set from the prescribed texts.

SEMESTER - 11

Core Courses

Course VII  SACL/Eng/C-201
William Shakespeare

Unit I *Hamlet

Unit 1I: King Lear

Unit I11: *The Tempest

Unit IV: The Merchant of Venice
Unit V: *King Henry IV, Part 1

* For detailed study. Passages for explanation will be set from the prescribed texts.

Course VIII  SACL/Eng/C-202
Eighteenth Century Literature

Unit I *Alexander Pope The Rape of the Lock
Unit I *John Dryden Absalom and Achitophel
Unit I1I: Jonathan Swift Gulliver’s Travels
Unit IV: Henry Fielding Tom Jones
Unit V: * William Collins ‘Ode to Evening’
*Thomas Gray ‘Elegy Written in a Country Churchyard’

* For detailed study. Passages for explanation will be set from the prescribed texts.



Course IX

Unit I

Unit II:
Unit Il:
Unit IV:

Unit V:

Course X

Unit I

Unit 11

Unit I;

Unit IV;

Unit V:

SACL/Eng/C-203
Literary Criticism 2

Samuel Johnson

William Wordsworth
P. B. Shelley
Mathew Arnold

T. S. Eliot

SACL/Eng/C-204

Preface to Shakespeare

Preface to Lyrical Ballads
A Defence of Poetry
The Study of Poetry

‘Tradition and Individual Talent’, ‘Hamlet and His
Problems’, ‘The Metaphysical Poets’

English Romantic Poetry

*William Wordsworth

S.T. Coleridge

*John Keats

*P.B. Shelley

William Blake

‘Lines Composed a Few Miles Above Tintern Abbey’,
‘Solitary Reaper’, ‘Ode: Intimations of Immortality’,
‘The World Is Too Much with us’

‘The Rime of the Ancient Mariner’, ‘Kubla Khan’,
‘Dejection: An Ode’

‘Ode to a Nightingale’, ‘Ode to Autumn’, ‘Ode on a Grecian
Urn,” ‘Ode on Melancholy’

‘Ode to the West Wind’

Songs of Innocence: ‘The Lamb’, ‘The Chimney Sweeper’, ‘The
Divine Image’, ‘Holy Thursday’

Songs of Experience: ‘Earth’s Answer’, ‘Holy Thursday’, ‘The
Chimney Sweeper’, ‘The Tyger’

* For detailed study. Passages for explanation will be set from the prescribed texts.

Course XI

Unit I:

SACL/Eng/C-205

Nineteenth Century Literature

*Alfred Lord Tennyson ‘The Lotos - Eaters’, ‘Tears, Idle Tears’, ‘The

Lady of Shallot’, ‘Morte d” Arthur’



Unit II:

Unit I11:

Unit IV:

Unit V:

*Robert Browning ‘The Last Ride Together’, ‘Rabbi Ben Ezra’,
‘Andrea del Sarto’, ‘Prospice’

*Mathew Arnold Scholar Gypsy
Thomas Hardy Jude the Obscure

George Eliot Middlemarch

* For detailed study. Passages for explanation will be set from the prescribed texts.

Course XII

Unit I

Unit 11

Unit I;

Unit IV:

Unit V:

Core Courses

Course XIII

Unit I:

Unit 11

Unit I11:

SACL/Eng/C-206
Indian Writing in English

A.K. Ramanujan ‘A River’, “Still Life’, ‘Small Scale Reflections on a Great House’,
“The Striders’

Nissim Ezekiel ‘A Morning Walk’, ‘Case Study’, ‘ Night of the Scorpion’,
‘Philosophy’, ‘Patriot’

Sarojini Naidu ‘The Indian Weavers’, ‘The Pardah Nashin’

Raja Rao The Serpent and The Rope

Mulk Raj Anand Untouchable

M.A. Final
SEMESTER - 111
SACL/Eng/C-301
Twentieth Century Poetry
*W. B. Yeats ‘The Second Coming’, ‘Sailing to Byzantium’, ‘When You are
old’
*T. S. Eliot ‘The Love Song of J. Alfred Prufrock ’, The Waste Land
*W. H. Auden ‘In Memory of W.B. Yeats’, ‘Lay your sleeping head, My

Love’
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Unit IV: Stephen Spender ‘I Think Continually’, ‘An Elementary School Classroom in
a Slum’, ‘The Truly Great’

Unit V: Gerald Manley Hopkins ‘The Wreck of the Deutschland’

* For detailed study. Passages for explanation will be set from the prescribed texts.

Course XIV SACL/Eng/C-302
Indian Texts and Poetics

Unit I Bharatamuni The Natyashashtra: Chapters VI and VII On the aesthetics
of rasa and bhava

Unit I Anandavardhana The Theory of Dhvani

Unit 111: Kalidasa Abhigyanshakuntalam

Unit IV: Rabindranath Tagore Gitanjali: Songs I, XI, XIII, XX, XXVII, XXXV,

XXXVI, LXII, LXXI1I

Unit V: Premchand Sahitya Ka Uddeshya (‘The Aim of Literature’) in The
Oxford India Premchand, with an introduction by
Francesca Orsini

Course XV SACL/Eng/C-303
Literary Criticism 3

Unit I New Criticism/ Formalism

Unit I Structuralism and Poststructuralism
Unit I11: Marxism

Unit IV: New Historicism

Unit V: Cultural Materialism

Recommended Reading:

Bennett, Tony. 1979. Formalism and Marxism. London: Methuen.

Brannigan, John. 1998. New Historicism and Cultural Materialism. London:
Macmillan.
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Connor, Steven. 1997. Postmodernist Culture: An Introduction to Theories of the
Contemporary, 2nd edn. Oxford: Blackwell.

Culler, Jonathan. 1983. On Deconstruction: Theory and Criticism After Structuralism.
London: Routledge and Kegan Paul.

Eagleton, Terry. 1976. Marxism and Literary Criticism. London: Routledge.

Gallagher, Catherine and Stephen Greenblatt. 2000. Practising New Historicism.
Chicago: University of Chicago Press.

Mulhern, Francis, ed. 1992. Contemporary Marxist Literary Criticism. London:
Longman.

Norris, Christopher. 2002. Deconstruction: Theory and Practice. New York: Routledge.

Veeser, H. Aram, ed. 1994. The New Historicism Reader. New York: Routledge.

Elective Courses

Course XVI- Group (A)
(One of the following)

SACL/Eng/C-304(a)
Commonwealth Literature

Unit I A.D. Hope ‘Australia’, ‘The Wandering Islands’, ‘Imperial Adam’,*‘Moschus
Moschiferus’,‘On an Engraving by Casserius’

Unit 1I: Patrick White A Fringe of Leaves

Unit 111: George Lamming In the Castle of My Skin

Unit IV: Margaret Atwood Surfacing

Unit V: Kamala Markandaya Nectar in a Sieve

SACL/Eng/C-304 (b)
Translation Studies

Unit I Nature and scope of translation. Concept of translation in the West and in the Indian
tradition.
Unit II: Issues in translation: autonomy, linguistic, textual and cultural equivalence,

transcreation, inter-cultural transference, translation as metatext.

Unit IlI; Translation theories.
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Unit IV: The Cultural Turn in Translation Studies.

Unit V: Translation and Multilingualism.
Recommended Reading:
Bassnett, Susan. 2002. Translation Studies. London: Routledge.

Bassnett, Susan. 1993. Comparative Literature: A Critical Introduction. Oxford:
Blackwell.

Bassnett, Susan and Andre Lefevere. 1998. Constructing Cultures: Essays on
Literary Translation. Clevedon: Multilingual Matters.

Bassnett, S. and Trivedi, H. Eds. 1999. Post-colonial Translation: Theory and Practice.
London: Routledge.

Baker, M. ed., 1998. Routledge Encyclopedia of Translation Studies. London: Routledge.
Barnstone, W. 1993. The Poetics of Translation: History, Theory, Practice. Yale: Yale

University Press.

Benjamin, W. 1970. The task of the translator (H. Zohn, trans.). In W. Benjamin (H.

Arendt, ed.) llluminations (pp. 69-82). London: Fontana.

Chaudhuri, Sukanta. 1999. Translation and Understanding, Delhi: Oxford University Press.
Mukharjee, Sujit. 1981. Translation As Discovery. New Delhi: Allied Publishers, 1981.

Niranjana, Tejaswani, 1992. Siting Translation: History, Post-Structuralism, and the Colonial Context,
University of California Press

Venuti, Lawrence ed. 2000. The Translation Studies Reader, London: Routledge

Course XVII — Group (B)
(One of the following)

SACL/Eng/C-305 (a)
World Classics in Translation

Unit I: Sophocles Antigone

Unit II: Ovid Metamorphoses: ‘Appollo and Dephne’, ‘Echo and Narcissus’,
‘Orpheus and Euridyce’



Unit II;

Unit IV:

Unit V:

Unit I

Unit 11

Unit I11:

Unit IV:

Unit V:

Virgil
Dante

Valmiki
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Aeneid
The Divine Comedy: ‘Inferno’

The Ramayana: ‘The Balakanda’

SACL/Eng/C-305 (b)
European Literature in Translation

Leo Tolstoy

Rainer Maria Rilke

Moliere
Nikolai Gogol

Franz Kafka

Course XVIII - Group (C)
(One of the following)

Unit I

Unit 11

Unit I11:

Unit IV;

Unit V:

Anna Karenina

The Duino Elegies: ‘The First Elegy’, ‘The Second
Elegy’,*The Third Elegy’,‘The Fourth Elegy’

The Misanthrope
Dead Souls

The Trial

SACL/Eng/C-306 (a)
Modern Indian Writing

Salman Rushdie

Girish Karnad

Arundhati Roy

Arun Kolhatkar

A. K. Ramanujan

Amartya Sen

Midnight’s Children

Tughlaq

The God of Small Things

‘Woman’, ‘Irani Restaurant, Bombay’, ‘Biograph’,‘Jejury,’ in
Oxford Anthology of Twelve Modern Indian Poets, edited by
Arvind Krishna Mehrotra

‘Is there an Indian Way of Thinking?’ An Informal Essay,” in The
Collected Essays of A. K. Ramanujan

‘Indian Traditions and the Western Imagination’, in Amartya Sen,
The Argumentative Indian



Recommended Reading:

Dharwadker, Vinay. ed. 1999. The Collected Essays of A. K. Ramanujan. New Delhi: Oxford University

Press.

lyengar, K R Srinivasa. 1962. Indian Writing in English, Sterling Publications, New Delhi, 1962.

Mehrotra, Arvind Krishna. 2008. A Concise History of Indian Literature in English. Ranikhet:

Permanent Black.

Sen, Amartya. 2005. The Argumentative Indian: Writings on Indian History, Culture and Identity.

London: Allen Lane Penguin Books.

Unit I

Unit 11

Unit I11:

Unit IV:

Unit V:

Core Courses

SACL/Eng/C-306 (b)
Indian Literature in Translation
Premchand

O. Chandumenon

Bankimchandra Chattopadhyay
U. R. Ananthamurthy

Shrilal Shukla

Godan

Indulekha

Anandamath
Samskara

Raag Darbari

SEMESTER - IV

Course XIX SACL/Eng/C-401

Unit I

Unit 11

Unit IlI:

Unit IV:

Unit V:

Twentieth Century Drama

Bertolt Brecht

Samuel Becket

Arthur Miller
G. B. Shaw

T. S. Eliot

Mother Courage and Her Children

Waiting for Godot

Death of a Salesman
Candida

Murder in the Cathedral
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Course XX  SACL/Eng/C-402
Colonial/Postcolonial Literatures and Theory

Unit I M. K. Gandhi Hind Swaraj
Unit 1I: Joseph Conrad Heart of Darkness
Unit 111 Edward Said From Orientalism: ‘The Scope of Orientalism’
Unit IV: Aijaj Ahmad ‘Literary Theory and Third World
Literature’
Unit V: Homi Bhabha ‘Of Mimicry and man: The ambivalence of

Colonial Discourse’

Gayatri Chakravorty Spivak ‘Can the Subaltern Speak?’

Recommended Reading:

Ahmad, Aijaz. 1992. In Theory: Classes, Nations, Literatures. London: Verso.

Ashcroft, Bill, Gareth Griffiths and Helen Tiffin, eds. 1989. The Empire Writes Back.
London: Routledge.

Ashcroft, Bill, Gareth Griffiths and Helen Tiffin, eds. 1995. The Post-Colonial
Studies Reader. London: Routledge.

Bhabha, Homi K. 1994. The Location of Culture. London and New York: Routledge

Boehmer, Elleke. 1995.Colonial and Postcolonial Literature: Migrant Metaphors. Oxford, UK: Oxford
UP.

Fanon, Frantz. 1967. The Wretched of the Earth, trans. Constance Farrington.

Harmondsworth: Penguin.

Gandhi, Leela. 1998. Postcolonial Theory: A Critical Introduction. New York: Columbia UP.

Gates, Henry Louis, Jr, ed. 1986. ‘Race’, Writing, and Difference. Chicago:

University of Chicago Press.

Gates, Henry Louis, Jr, 1988. The Signifying Monkey: A Theory of Afro-American
Literary Criticism. Oxford: Oxford University Press.
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Goldberg, David Theo & Ato Quayson, eds., 2002. Relocating Postcolonialism. Oxford :Blackwell.

Gregory Castle, ed., 2001. Postcolonial Discourses. Oxford: Blackwell.

Harrison, Nicholas. 2003. Postcolonial Criticism: History, Theory and the Work of
Fiction. Cambridge: Polity Press.

King, Bruce, 1996. New National and Post-Colonial Literatures: An Introduction. Oxford: Clarendon
Press.

Loomba, Ania. 1998. Colonialism/Postcolonialism. London: Routledge.
McLeod, John, 2010. Beginning Postcolonialism. Manchester.

Peter Childs & R. J. Patrick Williams, 1997. An Introduction to Post-colonial Theory. NY: Prentice
Hall; London: Harvester Wheatsheaf.

Peter Childs, ed., 1999. Post-Colonial Theory and English Literature: A Reader. Edinburgh UP.
Said, Edward W. 1978. Orientalism. London: Routledge and Kegan Paul.

Course XX1 SACL/Eng/C-403
Modern Critical Thought

Unit I Walter Benjamin ‘The Work of Art in the Age of Mechanical Reproduction’

Unit I Mikhail Bakhtin ‘Epic and Novel” in The Dialogic Imagination

Unit 111: Michel Foucault ‘What is an Author?’

Unit IV: Raymond Williams From Marxism and Literature, Cultural Theory: ‘Hegemony’
‘Traditions, Institutions, and Formations’ ‘Dominant, Residual
Emergent’

Unit V: Louis Althusser ‘Ideology and Ideological State Apparatuses’

Recommended Reading:
Arendt Hannah, 1973. llluminations. London: Fontana.

Bakhtin, M.M. 1981. The Dialogic Imagination: Four Essays, trans. M. Holquist and
C. Emerson. Austin: University of Texas Press.

Bhabha, Homi K. 1994. The Location of Culture. London and New York: Routledge.

During, Simon. 1992. Foucault and Literature: Towards a Genealogy of Writing.
London: Routledge.



Eagleton, Terry. 1996. Literary Theory: An Introduction. Oxford: Basil
Blackwell.

Foucault, Michel. 1979. ‘What Is an Author?’ in Textual Strategies: Perspectives in
Post-Structuralist Criticism, ed. Josué V. Harari. London: Methuen.

Lodge, David and Nigel Wood, eds. 1998. Modern Criticism and Theory: A Reader. Essex: Pearson
Education Limited.

Montag, Warren. 2003. Louis Althusser. Basingstoke: Palgrave Macmillan.

Williams, Raymond. 1997. Marxism and Literature. Oxford: Oxford University Press.

Elective Courses

Course XXII- Group (A)
(One of the following)

SACL/Eng/C-404(a)
Literature of the Indian Diaspora

Unit I Bharati Mukherjee Jasmine

Unit I Jhumpa Labhiri Namesake

Unit I11: Amitav Ghosh Shadow Lines

Unit 1V: Rohinton Mistry A Fine Balance

Unit V: V. S. Naipaul A House for Mr. Biswas

SACL/Eng/C-404 (b)
Special Study of Authors
(Any one of the following)

Jane Austen
Charles Dickens
D. H. Lawrence
Virginia Woolf
E. M. Forster



Course XXI1I1 — Group (B)

Unit I:

Unit 11

Unit I11:

Unit IV:

Unit V:

Unit I

Unit 11

Unit I;

Unit IV:

Unit V:

(One of the following)

SACL/Eng/C-405 (a)
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African and Afro-American Literature

Chinua Achebe

Harriet Beecher Stowe

Langston Hughes

Martin Luther King

Tony Morrison

SACL/Eng/C-405 (b)
Literature and Gender

Mary Wollstonecraft
Virginia Woolf
Elaine Showalter
Judith Butler

Mahasweta Devi

Recommended Reading:

Things Fall Apart

Uncle Tom’s Cabin

‘Dreams Deferred,” ‘As I Grow Older,” Advertisement For
the Woldorf Astoria,” ‘The Negro Mother,” The Negro
Speaks of Rivers’

‘I Have a Dream’ : Text of Public Speech delivered on
August 28, 1963 at the Lincoln Memorial, Washington DC
during the Civil Rights March

Beloved

A Vindication of the Rights of Woman

A Room of One’s Own

Toward a Feminist Poetics

Gender Trouble: ‘Subjects of Sex/Gender/Desire’

Douloti

Butler, Judith. 1990. Gender Trouble: Feminism and the Subversion of Identity.
London: Routledge.

Devi, Mahasweta, 1995. Imaginary Maps, tr. & ed. by Gayatri Chakravorty Spivak. London: Routledge

Gilbert, Sandra M. and Susan Gubar. 1979. The Madwoman in the Attic: The Woman Writer and the
Nineteenth-Century Literary Imagination. New Haven: Yale University Press.

Millett, Kate. 1969. Sexual Politics. London: Rupert Hart-Davis.

Mills, Sara, ed. 1994. Gendering the Reader. Hemel Hempstead: Harvester Wheatsheaf.
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Moi, Toril. 1985. Sexual/Textual Politics: Feminist Literary Theory. London:
Routledge.

Showalter, Elaine. 1977. A Literature of Their Own: British Women Novelists from
Bronté to Lessing. New Jersey: Princeton University Press.

Showalter, Elaine, ed. 1989. Speaking of Gender. London: Routledge.

Warhol, Robyn R. and Diane Price Herndl, eds. 1997. Feminisms: An Anthology of
Literary Theory and Criticism. London: Macmillan.

Course XXIV - Dissertation & Viva Voce

Self Study Courses:
One of the following courses (one is mandatory, and the maximum is three) to be taken up in Semesters
I/111/1V. The Heads/ conveners of English departments of campuses / affiliated colleges shall prepare
the course structures for their candidates with the approval of the Head of the Department of English, H.
N. B. Garhwal University.

1 Language and Linguistics.

2 Popular Literature (such as the writings of Chetan Bhagat, Ruskin Bond, J. K. Rowling and A. P.
J. Abdul Kalam).

3 English writings of Indian national leaders (such as M. K. Gandhi, Jawaharlal Nehru and
Sarvepalli Radhakrishnan).

4 Literature and Films.

5 Literature and Theatre.

Professor S. C. Aikant
Head, Department of English
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HNB Garhwal University
(A Central University)
Srinagar-Garhwal, Uttarakhand
School of Life Sciences

Syllabus
M.Sc. Environmental Sciences
[Effective from Academic Session 2022-23 (Batch 2022-2024)]

SEMESTER |
PAPER CODE PAPER NAME CREDITS
SOLS/EVS-C-001 | Fundamentals of Environmental Sciences 03
SOLS/EVS- C-002 | Man and Environment 03
SOLS/EVS-C-003 | Natural Resources and its Management 03
SOLS/EVS-C-004 | Environmental Chemistry and Instrumentation 03
SOLS/EVS-C-005 | Lab Course —I 03
SOLS/EVS-C-006 | Lab Course -l 03
TOTAL 18 Core Credits

SEMESTER 11
PAPER CODE PAPER NAME CREDITS
SOLS/EVS-C-007 Environmental Monitoring and Pollution Control 03
SOLS/EVS- C-008 Climate Science: Climate Change, Impact, Mitigation and 03

Adaptation
SOLS/EVS-C-009 Environmental Microbiology, Biotechnology and Environmental 03
Toxicology

SOLS/EVS-C-010 Ecology and Ecosystem services 03
SOLS/EVS-C-011 Lab Course —I 03
SOLS/EVS-C-012 Lab Course Il 03
SOLS/EVS-SS-001 Environment Vs Development 03
TOTAL 18 Core Credits (03 Self Study)

SEMESTER Il
PAPER CODE PAPER NAME CREDITS
SOLS/EVS-C-013 Environmental Economics and Sustainable Development 03
SOLS/EVS- C-014 Biodiversity Conservation and Restoration Ecology 03
SOLS/EVS-C-015 Lab Course I 03
SOLS/EVS-E-001 Environmental Geosciences and Disaster management 03
SOLS/EVS-E-002 Traditional Ecological knowledge 03
SOLS/EVS-E-003 Remote sensing, GIS and Environmental Modeling 03
SOLS/EVS-E-004 Environmental Toxicology 03
SOLS/EVS-E-005 Lab Course Il 03
SOLS/EVS-SS-002 Research Methodology and Environmental Statistics 03
TOTAL 09 Core Credits, 09 Elective Credits (03 Self Study)

SEMESTER IV
PAPER CODE PAPER NAME CREDITS
SOLS/EVS-C-016 Environmental Management: EIA and Environmental Auditing 03
SOLS/EVS- C-017 Environmental Laws, Ethics and Policies 03
SOLS/EVS-C-018 Lab Course I 03
SOLS/EVS-E-006 Dissertation 06
SOLS/EVS-E-007 Mountain Ecology 03
SOLS/EVS-E-008 Himalayan Wildlife 03
TOTAL 09 Core Credits 09 Elective Credits

Total Credits: 78 (Core = 54, Elective=18, Self study=06)




SEMESTERI I

SOLS/EVS-C 001 Fundamentals of Environmental Sciences (03 credits)

Unit I. Environment
1.1 Definition, scope and importance of Environmental Sciences
1.2 Components of environment: atmosphere, hydrosphere, lithosphere and biosphere
1.3 Concept of Biosphere-2, Noosphere and Technosphere
1.4 Various activities under national environment awareness Campaigns (NEAC)

Unit I1. Ecosystem
2.1 Structure of an ecosystem
2.2 Major ecosystems: Himalaya, Marine ecosystems, Deserts, Freshwater ecosystems,
Forests and Antarctica ecosystem
2.3 Ecosystem Goods and Services
2.3Energy pathways and ecological processes
2.4 Ecosystem productivity (primary and secondary)
2.5 Biogeochemical cycles: Nitrogen, Carbon, Phosphorus, Sulphur, Water and Oxygen
2.6 Food chain, food web and ecological pyramids

Unit I11. Population, Community, Ecological Succession

3.1 Characteristics of population

3.2 Population growth

3.3 Concept and characteristics of communities (concept of habitat, niche, keystone species,
dominant species, flagship species and ecotones)

3.4 Ecological succession: primary and secondary succession, climax communities and trends
in succession

3.5 Ecological adaptations (Air, Hill, Stream water, Desert and Deep sea)

Unit IV. Self Sustenance of Ecosystem
4.1 Homeostasis in natural ecosystems
4.2 Ecosystem stability and resilience
4.3 Biodiversity and ecosystem stability
4.4 Drivers influencing ecosystem stability

Unit V. Environmental Issues and Problems
5.1 Green house effect, Global warming and climate change
5.2 Conflicts on emission of green house gases
5.3 Eutrophication
5.4 Mega dams and its impact on Environment
5.5 International and national water disputes and coastal zone conflicts



SOLS/EVS-C 002 Man and Environment (03 credits)

Unit I. Man and Environment Relationship

1.1 Pre-historic man and Environment

1.2 Hunting and Gathering society and Environment
1.3 Pastoralism and Environment

1.4 Agro-society and Environment

1.5 Industrial society and Environment

1.6 Future Society (Sustainable Society)

Unit Il. Fundamentals of Environmental Sociology
2.1 Definition, concepts, issues and scope of Environmental Sociology

2.2 Concept of caste, tribe, clan, society and social structure
2.3 Cultural Resources
2.4 Indigenous/traditional wisdom for Environmental protection

Unit I11. Religion, Culture and Environment
3.1 Role of religion, culture, belief and traditions in conserving environment

3.2 Hinduism and The Environment
3.3 Buddhism and The Environment
3.4 Islam and The Environment

3.5 Christianity and The Environment
3.6 Jainism and The Environment

3.7 Sikhism and The Environment

Unit IV. Environmental Ethics and Moral

4.1 Definition and concept of Environmental Ethics

4.2 Resource consumption patterns and need for equitable utilization

4.3 Anthropocentrism, stewardship, biocentrism, ecocentrism, Cosmo centrism
4.4 Conservation ethics, traditional value system in India

4.5 Sacred Landscapes, Sacred grooves and Sacred species



SOLS/EVS-C 003 Natural Resource Management (03 credits)

Unit 1. Principles of Natural Resource Management

1.1 Natural resources- concepts, types and their values

1.2 Factors influencing resource availability, distribution and uses
1.3 Process of resource depletion

1.4 Ecosystem services by various natural resources

Unit I1. Forest and Wildlife Resources and their Management

2.1 Forest resources: Major Forest types, their characteristics and distribution status of forest
cover
2.2 Forest use and over exploitation: Timber extraction, mining, dams and their effects on

forest and tribal people

2.3 Forest management practices

2.4 Wildlife resources: Current status, services and threats

2.5 Human-wildlife conflict and its resolution

2.6 Principles and practices of wildlife management: Need for wildlife planning

2.7 Human dimensions in wildlife management: Project Planning, Monitoring and
Evaluation.

Unit 111. Water Resources and their Management
3.1 Water resources: Historical background, world scenario and current challenges, status of
surface and groundwater

3.2 Use and over exploitation of surface and ground waters

3.3 Integrated Water Resource Management (IWRM): Key challenges and issues

3.4 Legal aspects of water resources and management: Water legislations in India, Water
Governance, Policies and legal frameworks

Unit IV. Energy Resources and their Management
4.1 Definition, concept and classification of energy resources

4.2 Non-renewable energy resources (Fossil fuels, Nuclear energy, Hydrogen fuel cell)

4.3 Renewable energy resources (Solar energy, Wind energy, Hydropower energy, Tidal
energy, Geo-thermal energy)

4.4 Energy Management : Energy Crisis, Energy audit and sustainable use of energy
resources



SOLS/EVS-C 004 Environmental Chemistry and Instrumentation

Unit I. Fundamentals of Environmental Chemistry
1.1 Stochiometry
1.2 Laws of Thermodynamics and Gibbs energy
1.3 Chemical potential
1.4 Chemical kinetics and Chemical equilibrium
1.5 Solubility product
1.6 Concentration Units (Normality, Molarity and Molality
1.7 Saturated and unsaturated hydrocarbons
1.8 Radionuclides
1.9 Redox Potential

Unit I1. Atmospheric chemistry
2.1 Tropospheric chemistry
2.2 Atmospheric aerosols and gaseous pollutants
2.3 Mixing height/depth, Lapse rates and Gaussian plume model
2.4 Smog and Fog
2.5 Black carbon
2.6 Stratospheric chemistry

Unit 111. Water Chemistry
3.1 Physico-chemical properties of water
3.2 Hydrological Cycle
3.3 Sedimentation, Coagulation, flocculation, filtration
3.4 Freshwater chemistry
3.5 Chemistry of marine water and major ions
3.6 Carbonate system

Unit IV. Soil Chemistry
4.1 Inorganic and organic components of soil
4.2 Mechanism of rock weathering
4.3 Soil pH, Nitrogen pathways
4.4 NPK in soil

Unit V. Instrumentation Techniques
5.1 Titrimetry, Gravimetry
5.2 Flame photometry
5.3 Spectrophotometry (UV-VIS, AAS, ICP-MS)
5.4 Chromatography- Paper, TLC, GLC, HPLC
5.5 Electrophoresis

(03 credits)



SOLS/EVS-C 005 Lab Course - | (03 credits)

e Exercise 1. Analysis of various components (producer, consumer, decomposer) of
ecosystems- lake, pond, river, forest, and mountain

e Exercise 2. Calculation of Importance Value Index (1VI) of different plant species in a
grassland ecosystem/forest patch

e Exercise 3. Calculation of frequency, density and abundance of different macrozoobenthos
dwelling in the riverine/lacustrine ecosystem

e Exercise 4. Determination of soil texture in different terrestrial habitats

e Exercise 5. Monitoring of biological diversity and calculation of Shannon Wiener diversity
index in aquatic/ terrestrial habitats

e Exercise 06. To study the various stages of human evolution

e Exercise 07. To study the artifacts of ancient human

e Exercise 08. To study the social structure of communities in nearby area

e Exercise 09. To study the environmental concerns in various religions

e Exercise 10. To study traditional conservational ethics in various Indian communities



SOLS/EVS-C 006 Lab Course - 11 (03 credits)

e Exercise 01. To prepare an inventory of natural resources of any forest ecosystem located

in nearby area.

e Exercise 02. To study the characteristics and functions of a watershed.

Exercise 03. To study principle and working of solar cooker.

Exercise 04. To study principle and working of water heating system.

Exercise 05. To study principle and working of water mill (Gharat)

Exercise 06. Determination of dissolved oxygen (Modified Winkler’s method), BOD and
COD in a given sample of water

Exercise 07. Determination of Total solid, total dissolved solids (TDS) and total suspended
solids in a water sample

Exercise 08. Determination of alkalinity, acidity and total hardness in a given water
samples

Exercise 09. Determination of chloride in a given water sample

Exercise 10. Determination of heavy metals in water and soil samples



SEMESTER I

SOLS/EVS-C 007 Environmental Monitoring and Pollution Control (03 credits)

Unit 1. Environmental Monitoring
1.1 Concept and objectives of environmental monitoring
1.2 Global environmental monitoring system (GEMS)
1.3 National environmental monitoring programmes
1.4 Bio indicators and biological monitoring

Unit I1. Air and Water Pollution

2.2 Major sources of air and water pollution

2.2 Effects of pollutants on human beings, plants and animals

2.3 Control measures and management techniques for air and water pollution

2.4 Sewage and industrial effluent treatment

2.5 National and international standards for ambient air quality and drinking water quality and
effluent water quality

2.6 Indoor air pollution (Smoke, Hydrocarbons, Particulate matter, VOCs, Radon, CO,
Biological pollutants, Formaldehyde / Pressed wood Products)

2.7 Marine pollution

Unit I11. Noise Pollution
3.1 Sources of noise pollution
3.2 Measurement of noise, exposure levels and standards
3.3 Impact of noise on human health
3.4 Noise control and abatement measures

Unit IV. Radioactive and Thermal Pollution
4.1 Radioactive pollution: causes and consequences
4.2 Radioactive fallout, Chernobyl Accident: Three Mile Island accident, Fukushima radio-
active leakage
4.3 Radioactive waste management
4.4 Thermal pollution: causes and consequences

Unit V. Solid Waste Management
5.1Types and major sources of solid waste
5.2 Waste characteristic: physical, chemical and biological
5.3 Solid waste and environmental problems
5.4 Integrated solid waste management of municipal waste
5.5 E-waste and its management



SOLS/EVS-C-008 Climate Science: Climate Change, Impact, Mitigation and Adaptation
(03 credits)

Unit I. Introduction to Climatology
1.1 Definition, brief history and scope of Climatology
1.2 Meteorological parameters: temperature, pressure, precipitation, humidity, radiation, wind
and clouds
1.3 Composition, structure and importance of atmosphere
1.4 Concept of weather , season and Climate

Unit 11. Different Climatological process

2.1 Atmospheric heating and cooling, Heat budget and Heat balance, Global temperature
circulation

2.2 Planetary wind pattern and General atmospheric circulation

2.3 Atmospheric moisture: Condensation and different types of precipitation

2.4 Atmospheric humidity: Measurement and distribution

2.5 Oceans and international variations in climate (EI Nino, ENSO, La Nina)

2.6 Natural and atmospheric extreme events: Tropical cyclone, thunder storms, tornadoes,
flood, cloud burst, drought

Unit 111. Regional Climatology
3.1 Definition, microclimate and meso-climate scale
3.2 Climate and distribution of vegetation
3.3 Mid-latitude climate
3.4 Polar and high land climate

Unit IV. Applied Climatology or Responses to Climate Change: Adaptation and Mitigation
4.1 Natural and Anthropogenic (man- made) causes of climate change
4.2 Consequences of climate change
4.3 Climate Change: Biodiversity, agriculture and industry
4.4 Climate change and Food security
4.5 Human response to climate
4.6 Adaptation concepts and strategies
4.7 Limiting climate change: Adaptation and Mitigation

UNIT V. Arctic and Polar Affairs
5.1 Introduction, history and importance of polar and arctic regions/zones on earth
5.2 Structure and Specificity of arctic and polar ecosystems
5.3 Vulnerability of arctic ecosystems
5.4 Periglacial and terrestrial habitats in arctic and polar regions
5.5 Arctic and polar species diversity
5.6 Stress, adaptation and survival in arctic and polar regions
5.7 Climate change and environmental degradation in arctic and polar zones



SOLS/EVS-C-009 Microbiology, Biotechnology and Environmental Toxicology (03 Credits)

Unit I. Environmental Microbiology
1.1 Introduction, history and scope of Environmental Microbiology
1.2 Microbial diversity: major groups of microbes in water, air and soil
1.3 Microbes of extreme environment
1.4 Microbial pathogen and their control

Unit I1. Microbial Nutrition and ecology
2.1 Mode Microbial nutrition
2.2 Determination of growth
2.3 Microbial interactions
2.4 Chemolithotrophy and humus
2.5 Effects of environmental factors (Light, temperature, moisture, pH) on microorganisms
2.6 Mechanism of chemotaxis
2.7 Biochemical and molecular methods for microbial isolation and identification

Unit 111. Environmental Biotechnology
3.1 Concept, history and scope of Environmental Biotechnology
3.2 Bioremediation and bio-augmentation
3.3 Bio-indicators, bio-fuels and biosensors
3.4 Bio-fertilizer technology
3.5 Fermentation technology
3.6 Aquaculture
3.7 Vermiculture technology

Unit IV. Environmental Toxicology
4.1 Definition, concept and scope of Environmental Toxicology
4.2 Xenobiotic components- Dyes and Detergent, Food Additives, Pesticides and Heavy metals
4.3 Biotransformation: Principle, sites, biotransformation enzymes, biotransformation for
gaseous toxicants
4.4 Bioaccumulation: Principle, sub-lethal and indirect effects of bioaccumulation
4.5 Bioremediation, Bio-magnification, and Bio-concentration

Unit V. Toxicity assessment, System Toxicity and Risk Assessment
5.1 In-vivo and in-vitro toxicity assessment
5.2 Acute and chronic toxicity; Acute , sub acute , sub chronic and chronic toxicity test;
concept of bioassay, threshold limit value, margin of safety, therapeutic index
5.3 LD50, LC50, EC50, and 1C50
5.4 Factors affecting toxicity
5.5 Translocation and mechanism of toxicants (Absorption, distribution and excretion of toxic
agents)
5.6 Risk Assessment (Models, Methods and Management)



SOLS/EVS-C-010 Ecology and Ecosystem Services (03 credits)

Unit I. Fundamentals of Freshwater Ecology
1.1 Definition, concept and scope of Freshwater Ecology
1.2 History of Freshwater Ecology
1.3 Goods and services of freshwater ecosystem
1.4 Freshwater: distribution and depletion
1.5 Freshwater ecosystem: Lake, stream, river, wetland (origin, evolution and characteristics)
1.6 Freshwater biota (lake, river, stream and wetland)
1.7 Basic concept of Hyporheic biodiversity and crenobiodiversity
1.8 Drivers of degradation of freshwater ecosystems and their conservation and management

Unit Il. Terrestrial Ecology
2.1 Structure, function and distribution of terrestrial ecosystem
2.2 Major terrestrial ecosystem in the world
2.3 Biomes and Biogeographic realms of worlds
2.4 Forest ecology
2.5 Grassland ecology
2.6 Desert ecology
2.7 Goods and services provided by terrestrial ecosystems
2.8 Drivers of degradation of terrestrial ecosystems and their conservation and management

Unit 111. Marine Ecology
3.1 Definition, concept, history and scope of marine ecology
3.2 Physico-chemical aspects of estuaries, marine and mangrove ecosystems
3.3 Biotic communities of estuaries, marine and mangrove ecosystems
3.4 Coral Reef: as a specialized oceanic ecosystem
3.5 Drivers of degradation of coastal ecosystems and their conservation and management

Unit IV. Agro-ecosystem and their Management
4.1 Agriculture in India and the World
4.2 Key concepts of Agro-ecosystems
4.3 Functional basis for the sustainable management of Agro-ecosystems
4.4 Management of Agro-ecosystems



SOLS/EVS-C-011 Lab Course — | (03 credits)

e Exercise 1. Monitoring of Particulate matter (PMioand PM:s)

e Exercise 2. Determination of Noise levels at different places

e Exercise 3. Case study of effluent treatment plant and sewage treatment plant in any industry
e Exercise 4. Determination of SOx and NOx in ambient air

e Exercise 5. Identification of biological indicators of pollution in terrestrial and aquatic
habitat

e Exercise 6. Measurement of dry and wet bulb temperature
e Exercise 7. Recording of wind speed and direction

e Exercise 8. Preparation of wind roses with the given data
e Exercise 9. Recording of diurnal variations in temperature

e Exercise 10. Modeling of impact of global warming on glaciers



SOLS/EVS-C-012 Lab Course — 11 (03 credits)

e Exercise 1.To study the three dimensional structure of a stream/river

e Exercise 2. Collection and identification of periphyton, phytoplankton and macrophytes
e Exercise 3. Collection and identification of zooplankton and macrozoobenthos

e Exercise 4. Determination of total microbial count in water sample

e Exercise 5. Determination of total count (MPN) of coliform in a water sample

e Exercise 6.Quantitative analysis of heavy metals in environmental samples. Lead, Cadmium,
Mercury, Chromium and Arsenic in air, water and soil samples

e Exercise 7. Study of risk assessment model through flow chart

e Exercise 8. Assessment and calculation of toxicity (LD50 / LC 50) through dose response
relation

e Exercise 9. To study the different economic value and valuation methods for ecosystem
services

e Exercise 10. A case study of ecosystem services provided by any ecosystem
(forest/lake/river)



SOLS/EVS-SS-001 Environment versus Development (03 credits)

Unit I. Growth and Development
1.1 Definition, concept and scope of economic growth and development
1.2 Classical theories of development
1.3 Contemporary models of development and underdevelopment
1.4 Poverty, inequality and development
1.5 Evolution of worldwide awareness about environment and activity of Nations,
environment and awareness programs

Unit I1. Resource and Development
2.1 Environment and human resources
2.2 Urbanization and informal sector
2.3 Agriculture transformation and rural development
2.4 International aspect of development

Unit I11. Environment versus Development
3.1 Development dominant phases at global and National levels
3.2 Conflict between environment development
3.3 Environmental Activism
3.4 Resolution of conflict between environment and development
3.5 Sustainable Development: Various dimensions

Unit IV. Controversies Related with Environment and Development
4.1 Industrial revolution and environment
4.2 Hydropower development and environment in the Himalayas
4.3 Impact of road construction and widening on environment and wildlife
4.4 Ganga Bachao / Nadi Bachoa Andolan
4.5 Sand mining and environment



SEMESTER 111

SOLS/EVS-C013 Environmental Economics and Sustainable Development (03 credits)

Unit I. Fundamentals of Environmental Economics

1.1 Definition, concepts, issues and scope of Environmental Economics

1.2 Concept of the commons, tragedy of commons, externalities (indirect costs), economic
goods/ services, supply, demand, intangibles, public goods and bads

1.3 Limitations of Environmental Economics

Unit 1. Economic Tools

2.1 Valuing the environment and natural resources
2.2 Ecology and equity

2.3 Natural resource accounting, cost-benefit analysis
2.4 Life cycle assessment (LCA)

2.5 Intellectual property rights (IPR) and environment

Unit I11. Sustainable Development
3.1 Principles of Sustainable Development: History and emergence of the concept and
definition of Sustainable Development
3.2 Goals of Sustainable Development
3.3 Stake holders of Sustainable development: People, Government, investor, Industry,
Judiciary & international organization working for Sustainable development
3.4 From unsustainable to sustainable development

Unit IV. Social Issues and the Environment
4.1 Resettlement and rehabilitation: Problems and concerns
4.2 National Policy for Rehabilitation and resettlement (NPRR 2007)
4.3 Genesis and evolution of environmental movements
4.4 Major environmental movements (Chipko, Appiko, Narmada Bachao Andolan, Tehri dam
conflicts and Silent valley movement, Nadi Bachao Andolan, Beej Bachao Andolan)



SOLS/EVS-C-014 Biodiversity Conservation and Restoration Ecology (03 credits)

Unit I. Introduction to Biodiversity
1.1 Concept and values of biodiversity

1.2 Biodiversity and ecosystem services

1.3 Biodiversity at different levels (genetic, species and ecosystem)
1.4 Magnitude and distribution of biodiversity

1.4 Threats to biodiversity and its loss

1.4 Hotspots of biodiversity

Unit 1. Biodiversity: Conservation and Management
2.1 Need for biodiversity conservation and management
2.2 Biodiversity and livelihood
2.3 IUCN threatened species categories
2.4 In -situ and Ex-situ conservation
2.5 International and National conferences and conventions related to biodiversity
2.6 Biodiversity Act, Biodiversity Rules and Regulations
2.7 International organizations involved in biodiversity management: IUCN, UNEP,
UNESCO, WWF

Unit 111. Restoration Ecology
3.1 Introduction, concept and scope of Restoration Ecology

3.2 History of Restoration Ecology and Future needs

3.2 Elements of ecological restoration

3.3 Restoration of degraded aquatic ecosystems: springs, rivers and wetlands
3.4 Restoration of terrestrial ecosystem: forest and landscape

Unit IVV. Management of Restoration Project
4.1 Setting goals

4.2 Planning

4.3 Action plan

4.4 Adaptive management

4.5 Monitoring

4.6 Legal framework and international agreements

4.7 Indian guidelines for sustainable mining management



SOLS/EVS-C-015 Lab Course- | (03 credits)

e Exercise 1. To study socio-economic status- Preparing of questionnaire and case studies

e Exercise 2. Inventorization of local NTPFs.

e Exercise 3. Economic evaluation of a forest area/lake/river

e Exercise 4. Cost-benefit analysis of a river valley project

e Exercise 5. Market survey for forest products

e Exercise 6. To study the restoration of limestone mined area, Doon valley

e Exercise 7. To study restoration and management plan for river sand mined area of any river

e Exercise 8. Preparation of an inventory of WCS/IUCN categories of animal and plant species of
any National Park/ Sanctuary

e Exercise 9. Preparation of inventory of endangered and extinct species of plants/animals of India

e Exercise 10. Assessment of threats to biodiversity of a given region



SOLS/EVS-E-001 Environmental Geosciences and Disaster Risk Reduction (03 credits)

Unit I. Fundamentals of Environmental Geosciences and Earth System
1.1 Definition, concept and scope of Environmental Geosciences
1.2 Origin and evolution of the Earth; plate tectonics, rocks and their classification
1.3 Relationship among various geospheres
1.4 Energy budget and thermal environment of the Earth

Unit I1. Environmental Geochemistry and Land use Planning

2.1 Concept, importance and use of the Earth elements
2.2 Weathering, soil formation, soil profile, soil classification and distribution
2.3 Land use planning: Soil survey, methods of site selection and evaluation

Unit III. Earth’s Processes and Geological Hazards
3.1 Catastrophic geological hazards, hazards in Himalayan and coastal areas
3.2 Terrestrial hazards; floods, landslides, cloud burst, earthquakes, volcanism, avalanche and
glacier lake outburst
3.3 Coastal hazards; Tsunami, storms in oceans, ice sheets and fluctuation s of sea levels,
marine pollution by toxic wastes

Unit IV. Disaster Management
4.1 Introduction and definition of vulnerability, risk, hazard, disaster and catastrophe
4.2 Impact of disaster on economy and society
4.3 Disaster management cycle
4.4 Disaster management and sustainability

Unit V. Disaster Mitigation and Risk Reduction
5.1 Risk and vulnerability assessment
5.2 Disaster preparedness; information, education, awareness and communication
5.3 Disaster mitigation; approaches and strategies
5.4 Disaster response and planning; Search, Rescue and evacuation, damage, community health
and casualty management
5.5 Disaster recovery: social and economic aspects of rehabilitation and resettlement
5.6 Prediction and perception of the hazards
5.7 Community based disaster risk reduction strategies



SOLS/EVS-E-002 Traditional Ecological Knowledge (03 credits)

Unit I. Introduction

1.1.
1.2.
1.3.
14.
1.5.

Unit 1.
2.1.
2.2.
2.3.
2.4.

2.5.

Unit 11
3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.

Definition, concept, and scope of TEK

Traditional ecological knowledge as a science

TEK in different forms (stories, legends, folklore, rituals, folk songs, and dictums)
Traditional technology of subsistence (artifacts, crafts etc.)

Language and traditional knowledge

Cultural, Sacred, Myth, Rituals and Beliefs

Basic concept of society, culture and religion

Nature, aims and objectives of comparative religion (caste, community and their culture).
Basic feature of religion and principal sets of religion

Myths, rituals and beliefs associated with TEK in Hinduism, Buddhism, Islam and
Christainity

TEK in Indian Himalayan states

. TEK and Natural Resources Management

TEK for forest conservation,

TEK for water harvesting,

TEK for wildlife case study

TEK for conservation of biodiversity

TEK related with medicinal plants

TEK related with agriculture and cattle rearing
TEK related with horticulture

Unit IVV. Knowledge Transfer: Old Concepts and Barriers

4.1.
4.2.
4.3.
4.4,

Unit V.
5.1.

5.2.
5.3.

Old concepts and barriers in transferring indigenous traditional knowledge
Old myths in transferring traditional knowledge

God and man

Ways of prayers, rituals in different communities

Documentation and Preservation of TEK
Need for Documentation and Preservation

International laws and policy of TEK
Laws and policy in India for TEK



SOLS/EVS-E-003 Remote Sensing, GIS and Environmental Modeling (03 credits)

Unit 1. General Introduction to Remote Sensing
1.1 Definition, concepts and scope of remote sensing
1.2 History of remote sensing
1.3 Electromagnetic radiations (EMR) and electromagnetic spectrum and atmosphere window
1.4 Platforms, sensors and types of scanning systems
1.5 Basic characteristics of sensors; salient features of sensors used in LANDSAT, SPOT and
Indian remote sensing satellites
1.6 Earth’s and atmospheric interaction with EMR
1.7 Spectral reflectance of vegetation, soil and water

Unit I1. Application of Remote Sensing
2.1 Application of remote sensing in EIA
2.2 Application of remote sensing in groundwater
2.3 Applications of remote sensing in mining
2.4 Application of remote sensing in forest management
2.5 Application of remote sensing in characterization and monitoring of biodiversity
2.6. Application of remote sensing in mapping of wetlands

Unit 111 Geographic Information System (GIS)
3.1 Introduction and basic principle and scope of GIS
3.2 Application of GIS
3.3 Brief outline of Digital Image Processing

Unit IV: Environmental Modeling

4.1 Definition, concept and role of modeling in Environmental Sciences
4.2 Components of a model
4.3 Models of population (growth and interaction) and pollution dispersal
a. Lotka Voltera model
b. Leslie Matrix model
c. Gaussian Plume model



SOLS/EVS-E-004 Environmental Toxicology (03 credits)

Unit I. Introduction to Environmental Toxicology

1.1 Definition, concept and scope of Environmental Toxicology

1.2 Common environmental toxicants

1.3 Heavy metals: Sources and their effects on life and environment

1.4 Pesticides: Types, uses and harmful effect of pesticides; brief note on biopesticides,
persistent organic pesticides.

1.5 Mutagenic and carcinogenic chemicals, polyaromatic hydrocarbons, nitrosamines, organic
solvents, alcohol, carbon tetrachloride, anesthetic (chloroform, ether, xylocaine) tobacco
chewing and smoking

Unit Il. Toxicity Assessment
2.1 In-vivo and in-vitro toxicity assessment
2.2 Accute, subacute , sub chronic and chronic toxicity test
2.3 Skin and eye test, behavioural, neurotoxic, reproductive, mutagenic test, hypersensitivity
and allergy.
2.4 LD50, LCsp, ECs0, and I1Csg
2.5 Factors affecting toxicity

Unit 1. Systemic Toxicity
3.1 Absorption, translocation and excretion Xenobiotics: Membrane permeability and
mechanism of chemical transfer, Absorption of xenobiotics, distribution of toxicants,
storage depots, translocation of xenobiotics, membrane barriers, excretion of
xenobiotics(major detoxifying glands)
3.2 Neuro toxicity, hepatotoxicity, immunotoxicity, cardio-vascular toxicity, respiratory
disfunction and hypersensitivity

Unit IV. Biotransformtion, Bioaccumulation and Biomagnification
4.1 Biotransformtion: Principle, sites, biotransformation enzymes, biotransformation for
gaseous toxicants
4.2 Bioaccumulation: Principle, sublethal and indirect effects of bioaccumulation
4.3 Biomagpnification, bioconcentration
4.4 Bioremediation

Unit V. Environmental Health and Risk Assessment
5.1 Risk assessment
5.2 Risk assessment models
5.3 Risk assessment methods
5.4 Risk management



SOLS/EVS-E-005 Lab Course — Il (03 credits)

Section A: Environmental Geosciences and Disaster Management

Exercise 1. To understand the interior of the Earth
Exercise 2. To understand the process of soil formation
Exercise 3. To study the soil profile

Exercise 4. To study the classification and orders of soil
Exercise 5. To study the various soil types of India

Section B: Traditional Ecological Knowledge

Exercise 1: To study origin and evolution of Environmental movement

Exercise 2 Preparation of an inventory of TEK for water conservation

Exercise 3: Preparation of an inventory of TEK for biodiversity conservation

Exercise 4: Preparation of an inventory of TEK related to medicinal plants

Exercise 5. Documentation of traditional technology of subsistence (Artifacts, Crafts, Handlooms etc.)

Section C: Remote Sensing, GIS and Environmental Modeling

Exercise 1. Basics of Remote Sensing

Exercise 2. Photo-interpretation of satellite imagery
Exercise 3. Ground truth estimation of aerial photographs
Exercise 4. Basic knowledge of GIS

Exercise 5. Basic knowledge and use of GPS

Section D: Environmental Toxicology

Exercise 1. Assessment of toxicity on an organism (fish or tadpole) through dose response
relation (LC50/LC50)

Exercise 2. Bioremediation experiment with the help of water hyacinth

Exercise 3. Assessment of impact of high temperature on organisms (control experiment)
Exercise 4. Study of risk assessment model through flow chart

Exercise 5. Case study of biomagnification in any food chain

Exercise 6. Quantitative analysis of heavy metals in environmental samples. Lead,
Cadmium, Mercury, Chromium and Arsenic in air, water and soil samples



SOLS/EVS-SS-002 Research Methodology and Environmental Statistics (03 credits)

Unit I. Introduction of Research Aptitude
1.1 Research: Meaning, Types and Characteristics
1.2 positivism and post positivistic approach to research
1.3 Methods of research
1.4 Qualitative and Quantitative methods

Unit I1. Various steps in the Research

2.1 ldentification of research problems

2.2 Search of literature

2.3 Experimental design/construction of hypothesis
2.4 Materials and methods

2.5 Field study and collection of samples/questionnaire
2.6 Collection and analysis of data

2.7 Presentation of data in graphic and tabular form
2.8 Use of statistical tools

2.9 Discussion of results/ testing of hypothesis

2.10 Citation of references and bibliography

Unit I11. Application of computer in Environmental Research

3.1 Use of different software for analysis of data- SPSS, Excel
3.2 Use of internet and search for literature

3.3 Format and styles of referencing

3.4 writing of thesis and dissertation

3.5 Plagiarism and research ethics

Unit IV. Environmental Statistics
4.1 Measurement of central tendency- Mean, Mode and Median
4.2 Dispersion- Standard deviation, Standard error, Mean deviation and Coefficient of
variation
4.3 Moments — measure of Skewness and Kurtosis
4.4 Distributions - Normal, log-normal, Binomial, Poisson
4.5 Simple and multiple correlation and regression coefficient
4.6 Basic laws and concept of probability
4.7 Test of hypothesis and significance.
4.8 t, F, chi square tests
4.9 ANOVA



SEMESTER IV

SOLS/EVS-C-016 Environmental Management: EIA and Environmental Auditing

Unit

Unit

Unit

(03 credits)

I. Environmental Impact Assessment (EI1A)

1.1 Concept, scope and objectives of EIA

1.2 Evolution of EIA and developmental projects under EIA
1.3 Protocol for Environmental Impact Statement (EIS)

1.4 EIA guidelines 1994: Notifications of Government of India
1.5 EIA Notification 2006 and subsequent modifications

I1. Methods of Impact Analysis
2.1 Procedure of EIA

2.2 Impact assessment methodologies (Ad-hoc, Simple Checklist, Overlays, Matrices,
Network, Combination Computer aided)

2.3 Impact prediction on air, water, land, biota, socio-economic environment

2.4 Concept of Cumulative Environmental Impact Assessment (CEIA)

I11. Statuary Clearance Procedure and Public Consultation

3.1 Expert Appraisal Committee(EAC)

3.2 Environmental Clearance, Wildlife Clearance and Forest Clearance

3.3 State Expert Appraisal Committee (SEAC) and State EIA Authority (SEIAA)
3.4 Concept, objectives and procedures of Public Consultation

Unit IV. Post-Project Monitoring and Environmental Auditing

4.1 Principles and guidelines of environmental auditing
4.2 General Audit: Methodology and basic structure of environmental auditing
4.3 1SO 14000 series: 1SO 9001, 9002

Unit V. Environmental Management and Management Plan

5.1 Concept, objectives and scope of environmental management.

5.2 Guidelines for EMP

5.3 Development of EMP- air, water, groundwater, noise, land and biodiversity
5.4 Rehabilitation and resettlement

5.5 Compensatory Afforestation

5.6 Green belt development



SOLS/EVS-C-017 Environmental Laws, Ethics and Policies (03 credits)

Unit 1. National and International Efforts for Environmental Protection
1.1 Brief introduction about the structure of Indian Constitution
1.2 Environmental protection in the Indian Constitution
1.3 Major Environmental issues, challenges and its response at national and international

Level

1.4 International and national efforts related to environmental Pollution, Climate change,

Unit I1.

Green house Gas emission, Ozone layer depletion and biodiversity conservation)

National Environmental Laws

2.1 Indian Forest Act 1927; The Forest Conservation Act 1980, and Forest conservation
Rules 2003

2.2 Wildlife Protection Act 1972 and its successive amendments

2.3 Biological Diversity Act 2002 and Biological Diversity Rules 2004

2.4 Water (Prevention and Control of Pollution) Act 1974 and Rules 1975 and subsequent
amendments

2.5 Air (Prevention and Control of Pollution) Act 1978 and Rules 1982 and successive
amendments

2.6 The Environmental (Protection) Act 1986 and its amendment in 1991, The environment
(Protection) Rules 1986

2.7 The National Green Tribunal Act 2010

2.8 The Public Liability Insurance Act 1991

Unit 111. National Laws related to waste management

3.1 Biomedical Waste Management rules, 2016, as Amended 2019

3.2 Hazardous and other waste (Management & Transboundary movement) Rules, 2016
3.3 Plastic waste management rules 2016, as amended 2021

3.4 Solid waste management rules 2016

3.5 E-waste rules 2016 and E-waste (Management) Amendment Rules, 2018

Unit IVV. National Policies

4.

1 Forest Policy

4.2 Environmental Policy
4.3 Water Policy



SOLS/EVS-C-018 Lab course | (03 credits)

Exercise 1. Presentation of procedure of Environmental Impact Assessment (EIA) through
flowchart

Exercise 2. Presentation of procedure of Environmental Clearance through flowchart

Exercise 3. Presentation of procedure of Forest Clearance through flowchart

Exercise 4. Presentation of procedure of Environmental Auditing through flow chart

Exercise 5.Presentation of procedure of Environmental Management Plan (EMP) through flow
chart

Exercise 6. Presentation of salient features of Wildlife Protection Act 1972

Exercise 7. Presentation of salient features of Water (Prevention and Control of Pollution) Act
1974

Exercise 8. Presentation of salient features of the Air (Prevention and Control of Pollution) Act
1981

Exercise 9. Presentation of salient features of The Environmental (Protection) Act and Rules
1986

Exercise 10. Presentation of salient features of The Indian Forest Act 1927



SOLS/EVS-E-007 Mountain Ecology

Unit I. Introduction
1.1 Definition, importance and scope of Mountain Ecology

1.2 Specificity of mountain ecosystems
1.3 Environmental importance of mountains

Unit Il. Mountain Ecosystem
2.1 Structure and its components
2.2 Geological formations of mountains
2.3 Vulnerability of mountain ecosystems
2.4 Environmental degradation in mountains

Unit I11. Environmental Hazards in the Mountains
3.1 Landslides, soil erosion and sedimentation
3.2 Cloud bursts
3.3 Flash floods and river blockades
3.4 Avalanches and Glaciers Lake Outburst Floods (GLOF)
3.5 Earthquakes
3.6 Forest fires

Unit IV. Conservation and Management of Natural Resources of Mountains
4.1 Natural resources of mountains ( Forest, Water, Wildlife and Minerals)
4.2 Sustainable exploitation of natural resources
4.3 Traditional wisdom for management of natural resources
4.4 National and international efforts for management of mountains

Unit V. Mountains and People
5.1 Indigenous people of mountains

5.2 Livelihood of mountain people
5.3 Migration of mountain people
5.4 Livelihood security of mountain people

(03 credits)



SOLS/EVS-E 008 Himalayan Wildlife (03 credits)

Unit I. An Introduction to the Himalaya
1.1 Physiography- location, expansion and importance
1.2 Origin and evolution of the Himalaya
1.3 Himalayan Environment
1.4 Natural resources of the Himalaya
1.5 Fragility of the mountain ecosystem

Unit 1l. Wildlife of the Himalaya
2.1 Unique characteristics and importance of the wildlife
2.2 Himalayan biodiversity
2.3 Endemism
2.4 Depletion of Himalayan wildlife

Unit I11. Manifestation of Himalayan Wildlife
3.1 Himalayan wild Mammals
3.2 Himalayan wild Birds
3.3 Himalayan Reptiles and Amphibians
3.4 Himalayan Fish
3.5 Himalayan Butterflies
3.6 Rare and Endangered Himalayan wild flora

Unit IV. Conservation and Management
4.1 Administrative and legislative measures for protection of wildlife
4.2 Protected areas (National parks, sanctuaries, biosphere reserves) in the Himalaya
4.3 Tiger Project, Project Elephant, Project Rhino, Project Snow Leopard
4.4 Man-Wildlife Conflict: agriculture-wildlife conflict
4.5 Wildlife Protection Act 1972 and successive amendments
4.6 Problems in implementation of the Wildlife Protection Act
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Semester 1
Code Title Theory | Internal | Practical/ Total
Term Paper
Major Courses
SOA/FCMC/501 Silviculture 60 (2) 20 20 (2+1) 100 (3)
SOA/FCMC/502 Forest Biometry 60 (1) 20 20 (1+1) 100 (2)
SOA/FCMC/503 Silvicultural Practices 60 (1) 20 20 (1+1) 100 (2)
SOA/FCMC/504 Agroforestry System 60 (2) 20 20 (2+1) 100 (3)
Supporting Course
SOA/FESC/511A General Statistical Methods and 60 (2) 20 20 (2+1) 100 (3)
Computer Application
Common Course
SOA/FECC/01 Library and Information Services - 40 60 (0+1) 100 (1)
SOA/FECC/02 Technical Writing & Communication - 40 60 (0+1) 100 (1)
Skills
SOA/FECC/03 Intellectual Property & Its Management | 60 (1) 40 - (1+0) 100 (1)
in Agriculture
SOA/FECC/04 Basic Concepts in Laboratory Techniques | - 40 60 (0+1) 100 (1)
SOA/FECC/05 Agricultural Research, Research Ethics & | 60 (1) 40 - (1+0) 100 (1)
Rural Development Programmes
Total Marks and Credits 1000 (18)
Semester Il
Major Courses
SOA/FCMC/505 Interactions in Agroforestry Systems 60 (1) 20 20 (1+1) 100 (2)
SOA/FCMC/506 Modern Nursery & Plantation 60 (2) 20 20 (2+1) 100 (3)
Technology
SOA/FCMC/508 Industrial Agroforestry 60 (1) 20 20 (1+1) 100 (2)
Minor Courses
SOA/FEMC/01 Forest Ecology & Biodiversity 60 (2) 20 20 (2+0) 100 (3)
Management
SOA/FEMC/02 Applied Forest Tree Improvement 60 (2) 20 20 (2+1) 100 (3)
SOA/FEMC/03 Clonal Forestry 60 (1) 40 - (2+0) 100 (2)
Supporting Courses
SOA/FCSC/511B Experimental Designs 60 | 20 ‘ 20 (2+1) 100 (3)
Total Marks and Credits 700 (18)
Semester Il
SOA/FCMC/509 Climate Change and Conservation 60 (1) 20 20 (2+0) 100 (2)
Silviculture
SOA/FCMC/510 Tree and Shrubs for Agroforestry 60 (1) 20 20 (1+1) 100 (2)
SOA/FCMC/511 Economics of Agroforestry System 60 (2) 20 20 (2+1) 100 (3)
SOA/FCMC/512 Tree Seed Technology 60 (2) 20 20 (2+1) 100 (3)
SOA/FCMC/591 Master’s Seminar - - 100 (1) 100 (1)
SOA/FCMC/599A Research Review (Master Thesis) - - 100 (7) 100 (7)
Total Marks and Credits 600 (18)
Semester IV
SOA/FEMC/513 Nutrient and Weed Management in 60 (1) 20 20 (1+1) 100 (2)
Production Forestry
SOA/FEMC/514 Crops and Live Stock Management in 60 (1) 40 - (2+0) 100 (2)
Agroforestry
SOA/FE/599B Master’s Research (Thesis) - - 100 (23) 100 (23)

Total Marks and Credits

300 (27)




SEMESTER |
MAJOR COURSES

SOA/FCMC/501 - SILVICULTURE

I - Title Il - Code lll - Credit Hours | Theory | Internal Practical Total

Silviculture SOA/FCMC/501 2+1 60 20 20 100 (3)

IV — Aim of the Course

To understand stand growth, development and provide knowledge regarding the application of silvicultural
principles for the production and protection benefits from the forests.

V -Theory

Unit |

Forest ecosystems- Introduction to tropical/ temperate silviculture. Role of silviculture in forest and wild land
management, major forest formations classification, distribution, composition and structure. Vegetation
dynamics- species richness-diversity indices. Vegetation forms of India and their productivity. Forest ecosystem-
structure and functioning, community development, competitive interactions in forest communities, forest
succession, concepts and models of succession-Connell-Slatyer models, climax theories, tolerance.

Unit i

Ecophysiology of tree growth- effect of radiation and water relationship, mineral nutrients and temperature.
Forest stand development — stand development, even aged and uneven-aged stands, age and site quality. Tree
architecture and its role in stand management.

Unit I

Stand density determination-stand density indices-stand density management density management diagram,
silvicultural treatments involved- thinning as a stand management tool, objectives of thinning, effects on growth
and yield, thinning effect on economic yield of stands. Forest site quality evaluation-direct and indirect methods.
Unit IV

Treatment analysis-silvicultural regimes- factors influencing choice of regimes, use of system analysis to
determine regimes, models for evaluating silvicultural alternatives, development of silvicultural regimes to suit
management objectives, optimum management strategies, silvicultural prescriptions for maximum production
regime.

VI - Practical

Visit to forest areas to study forest composition, classification, factors of locality, site quality, form and growth of
forest trees- study plant succession- study stand density, changes on productivity- thinning effects

VIl - Suggested Reading

e Daniel TW, Helms JA and Baker FS. 1979. Principles of Silviculture. McGraw-Hill Book Company.

Julius E. 1992. Plantation Forestry in the Tropics. Oxford University Press.

Khanna LS. 1996. Principle and Practice of Silviculture. International Book Distributors.

Khanna LS. 2015. Theory and Practice of Indian Silviculture Systems. Bio-Green Publisher.

Lamprecht. 1986. Silviculture in the Tropics.Verlag Paul Parey, Hamburg und Berlin.

Nyland RD, Laura S, Kenefic, Kimberly K, Bohn and Susan LS.2016 Silviculture: Concepts and Applications (llI

edition), Kindle Edition, USA.

Pascal. 1988. Wet Evergreen Forests of the Western Ghats.

Shepherd KR. 1986. Plantation Silviculture. Springer.

e Smith DM, Larson BC, Ketty MJ and Ashton PMS. 1997. The Practices of Silviculture- Applied Forest Ecology.
John Wiley & Sons.




SOA/FCMC/502 - FOREST BIOMETRY

I - Title Il - Code lll - Credit Hours | Theory | Internal Practical Total

Forest Biometry SOA/FCMC/502 2+1 60 20 20 100 (2)

IV — Aim of the Course

To develop understanding of students about tree and stand measurements, forest inventory and yield concepts.

V -Theory

Unit |

Measurement of tree parameters. Determination of tree age and dendrochronology for growth history and
climate change studies.

Unit Il

Estimation of volume, growth and yield of individual tree and forest stands. Preparation of volume tables.
Application of yield and stand tables.

Unit I

Forest inventory, sampling methods adopted in forestry, Use of GIS in forest inventory. Quantification of
regeneration and stand establishment. Measurement of crown density and crown ratios. Simulation techniques.
Growth and yield prediction models — their preparation and applications.

VI - Practical

e Calculations of volume of felled as well as standing trees;
¢ Volume table preparation;

¢ Application of different sampling methods;

¢ Preparation of yield and stand table;

e Quantification of regeneration and stand establishment;
¢ Measurement of crown density and crown ratios;

¢ Crown profiling of trees and stand;

* Dendrochronological studies.

VIl - Suggested Reading

e Chaturvedi AN and Khanna LS. 1994. Forest Mensuration. International Book Distributor.

e Ram Parkash 1983. Forest Surveying. International Book Distributor.

e Sharpe GW, Hendee CW and Sharpe WE. 1986. Introduction to Forestry. McGraw-Hill.

e Simmons CE. 1980. A Manual of Forest Mensuration. Bishen Singh Mahender Pal Singh, Dehradun.

SOA/FCMC/503 - SILVICULTURAL PRACTICES

I - Title Il - Code lll - Credit Hours | Theory | Internal Practical Total

Silvicultural Practices SOA/FCMC/503 1+1 60 20 20 100 (2)

IV — Aim of the Course

To acquaint the students with the advanced silvicultural practices in forestry with particular reference to
commercial and short rotation forestry.

V - Theory

Unit |

Sivilculture under changing context of forestry- sivilculture and ecosystem management, stand dynamics,
silvicultural practices for pure and mixed stand, even aged and uneven aged stand — silvicultural practices for
changing climatic conditions.

Unit Il

Silvicultural practices for natural and artificial regeneration — Ecology of regeneration, forest site management-
enrichment of site — quality classes and site index models — stand density — spacing and tree growth — forest
vegetation management — techniques for early stand growth- tending operations. Biomass allocation:
belowground and aboveground. Changing trends in adoption of silvicultural systems.




Unit 1l

Stand development — stages- crown dynamics, Crown Competition factor, Maximum crown area, thinning —
pruning — response of trees and impact on wood quality, salvage cutting — improvement felling and enrichment
planting — management of weeds, Invasive weeds in forests, Silvicultural practices for short rotation
forestrycoppice forestry, Continuous cover forestry.

Unit IV

Site specific selection of tree species. Precision silviculture —silvicultural practices for important fast growing trees
and bamboos of India- Populus spp., Neolamarkia cadamba, Eucalyptus sp., Casuarina spp.,Tectona grandis,
Melia dubia, Dalbergia sissoo, Gmelina arborea, Leucaena leucocephala, Ailanthus excelsa, Azadirachta indica,
Swietenia macrophylla, Dendrocalamus spp., Bambusa spp., — Mechanization of silvicultural practices.

VI - Practical

* Visit to different forest sites to study the influence of site factors on composition;
¢ Determination of site quality;

e Studies on stand structure and composition of different forest types;

¢ Practicing pruning and its impact on wood quality;

¢ Characterizing methods of thinning;

¢ Working out intensity of thinning;

¢ Study of stand densities in natural forest stand and plantation stand;

o Afforestation techniques, Wood management techniques for forest tree crops;
¢ Planning and designing a tree planting programme;

* Exercise on precision silviculture practices;

¢ Exercise on mechanized silvicultural practices.

VIl - Suggested Reading

Daniel TW, Helms JA and Baker FS. 1979. Principles of Silviculture. McGraw-Hill Book Company.

Julius E. 1992. Plantation Forestry in the Tropics. Oxford University Press.

Khanna LS. 1996. Principle and Practice of Silviculture. International Book Distributors.

Khanna LS. 2015. Theory and Practice of Indian Silviculture Systems. Bio-Green Publisher.

Lamprecht. 1986. Silviculture in the Tropics-Verlag Paul Parey, Hamburg und Berlin.

Nyland RD, Laura S, Kenefic, Kimberly K, Bohn and Susan LS.2016 Silviculture: Concepts and Applications (llI
edition), Kindle Edition, USA.

Shepherd KR. 1986. Plantation Silviculture. Springer.

e Smith DM, Larson BC, Ketty MJ and Ashton PMS. 1997. The Practices of Silviculture- Applied Forest Ecology.
John Wiley & Sons.

SOA/FCMC/504 — AGROFORESTRY SYSTEMS

I - Title Il - Code lll - Credit Hours | Theory | Internal Practical Total

Agroforestry Systems SOA/FCMC/504 2+1 60 20 20 100 (3)

IV — Aim of the Course

To impart knowledge on the concept of agroforestry as a sustainable land use including diagnosis and design
methodologies; overview of agroforestry and case studies.

V - Theory

Unit |

Agroforestry: objectives, importance, potentials and limitations for implementations. Land capability classification
and land evaluation. Basis of classification of agroforestry systems and principles, indigenous vs. exotic,
intraspecific variations, crown architecture of tropical/ temperate trees. Ideotype concept for selection of
multipurpose trees. Nitrogen fixing trees. Overview and case studies of different agroforestry systems.

Unit Il

Structural and functional attributes of agroforestry systems, shifting cultivation, taungya system, multiple and
mixed cropping, alley cropping, silvopastoral systems, shelter-belts and windbreaks, energy plantations and home
gardens.




Unit I

Role of trees in soil productivity and conservation— micro-site enrichment- litter and fine root dynamics, Nitrogen
fixation and nutrient pumping. Soil productivity and management in agroforestry.

Unit IV

Community forestry and social forestry, linear strip plantations.

Unit VvV

Trends in agroforestry systems research and development, Diagnosis and Design —PRA-RRA tools in agroforestry
problem diagnosis.

Unit VI

Climate Change mitigation and adaptation through agroforestry- climate negotiations- LULUCF- agroforestry
options.

VI - Practical

¢ Survey and analysis of land use systems in the adjoining areas;
e Study of tree crown architecture;

¢ Design and plan of suitable models for improvement;

¢ PRA-RRA tools in agroforestry problem diagnosis.

VIl - Suggested Reading

o Buck LE, Lassoie, Fernandes ECM 1999. Agroforestry in Sustainable Agri. Systems. CRC Press.

e Kumar BM and Nair PKR. 2006. Tropical Homegardens: A Time-Tested Example of Sustainable Agroforestry.
Springer publication.

e Kumar BM and Nair PKR. 2013. Carbon Sequestration Potential of Agroforestry Systems: Opportunities and
Challenges (Advances in Agroforestry). Springer publication.

o Nair PKR and Latt 1998. Directions in Tropical Agroforestry Research. Kluwer.

o Nair PKR, Rai MR and Buck LE. 2004. New Vistas in Agroforestry. Kluwer

o Nair PKR. 1993. An Introduction to Agroforestry. Kluwer Academic Pub.

e Ong CK and Huxley PK. 1996. Tree Crop Interactions — A Physiological Approach. ICRAF.

e Peter Huxley. 1999. Multiple Cropping with Woody and Non-Woody Plants. John Wiley and Sons Ltd, Oxford,
United Kingdom.

o Tejwani KG. 1994. Agroforestry in India. Oxford & IBH Publishing Co. Pvt Ltd.

e Thampan PK. 1993. Trees and Tree Farming. Peekay Tree Crops Development Foundation.

e Young A. 1997. Agroforestry for Soil Management. CABI.

SUPPORTING COURSES

SOA/FESC/511A — GENERAL STATISTICAL METHODS AND COMPUTER APPLICATIONS

I - Title Il - Code lll - Credit Theory | Internal Practical Total
Hours
General Statistical SOA/FESC/511A 2+1 60 20 20 100 (3)
Methods and Computer
Applications

IV — Aim of the Course

This course is meant for students who do not have sufficient background of statistical methods. The students
would be exposed to concepts of general statistical methods and statistical inference that would help them in
understanding the importance of statistical methodology. It would also help them in understanding the concepts
involved in data presentation, analysis and interpretation of results.

V -Theory

Unit |

Review of probability. Random variable and mathematical expectation. Discrete and continuous probability
distributions, viz., Binomial, Poisson and Normal distributions.

Unit Il

Correlation and regression, Rank correlation, Non-linear regression, Partial and multiple correlation coefficient,




Intra class correlation, Multiple linear regression.

Unit 1l

Introduction to theory of estimation, Testing of statistical hypothesis: chi-square, t and F distributions. Tests of
significance based on chi-square, t and F tests. Large sample tests, Fisher Z transformation.

Unit IV

Analysis of variance: One way and two way classification. Design of Experiments: Basic Principles of design of
experiments, Completely Randomised Design, Randomised Block Design, Latin Square Design. Elementary idea of
factorial experiments. Estimation of genetic parameters from ANOVA table.

Unit Vv

Non-parametric tests: Sign test, Wilcoxon test, Mann-Whitney U-test, Wald Wolfowitz run test, Median test,
Kruskal- Wallis test. MS Excel, Introduction to computer softwares.

VI - Practical

® Random variable and mathematical expectation;

e Fitting of distributions, viz., Binomial, Poisson, Normal;

e Correlation and regression;

¢ Non-linear regression

e Multiple linear regression;

¢ Testing of hypothesis based on chi square, t and F tests. Large sample tests. Completely Randomised Design,
Randomised Block Design, Latin Square Design and Factorial experiments. Non-parametric tests. Exercises based
on computer software.

VIl - Suggested Reading

e Aggarwal BL. 1996. Basic Statistics. Wiley Eastern Limited, New Age International Ltd.

e Bansal ML, Singh S, Singh TP and Kumar R. 2004. Statistical Methods for Research Workers. Kalyani Publishers.
e Chandel SRS. 2014. A Handbook of Agricultural Statistics. Achal Prakashan.

e Goon AM, Gupta MK and Dasgupta B. 1968. Fundamentals of Statistics, vol I, Il. The World Press, Calcutta.

e Snedecor GW and Cochran WG. 1980. Statistical Methods. East West Press.

COMMON COURSES

SOA/FECC/01 — LIBRARY AND INFORMATION SERVICES

| - Title Il — Code Il - Credit Hours | Theory | Internal Practical/ Total
Term Paper
Library and Information SOA/FECC/01 0+1 - 40 60 100 (1)
Services
IV. Objective

To equip the library users with skills to trace information from libraries efficiently, to apprise them of
information and knowledge resources, to carry out literature survey, to formulate information search
strategies, and to use modern tools (Internet, OPAC, search engines, etc.) of information search.

Practical

Introduction to library and its services; Role of libraries in education, research and technology transfer;
Classification systems and organization of library; Sources of information- Primary Sources, Secondary
Sources and Tertiary Sources; Intricacies of abstracting and indexing services (Science Citation Index,
Biological Abstracts, Chemical Abstracts, CABI Abstracts, etc.); Tracing information from reference sources;
Literature survey; Citation techniques/ Preparation of bibliography; Use of CD-ROM Databases, Online Public
Access Catalogue and other computerized library services; Use of Internet including search engines and its
resources; eresources access methods.




SOA/FECC/02 -TECHNICAL WRITING AND COMMUNICATIONS SKILLS

| - Title Il — Code Il - Credit Hours | Theory | Internal Practical/ Total
Term Paper
Technical Writing and SOA/FECC/02 0+1 - 40 60 100 (1)
Communications Skills

Objective

To equip the students/ scholars with skills to write dissertations, research papers, etc. To equip the students/
scholars with skills to communicate and articulate in English (verbal as well as writing).

Practical (Technical Writing)

¢ Various forms of scientific writings- theses, technical papers, reviews, manuals, etc.;

* Various parts of thesis and research communications (title page, authorship contents page, preface,
introduction, review of literature, material and methods, experimental results and discussion);

e Writing of abstracts, summaries, précis, citations, etc.;

e Commonly used abbreviations in the theses and research communications;

e lllustrations, photographs and drawings with suitable captions; pagination, numbering of tables and
illustrations;

¢ Writing of numbers and dates in scientific write-ups;

e Editing and proof-reading;

e Writing of a review article;

e Communication Skills - Grammar (Tenses, parts of speech, clauses, punctuation marks);

* Error analysis (Common errors), Concord, Collocation, Phonetic symbols and transcription;

¢ Accentual pattern: Weak forms in connected speech;

e Participation in group discussion;

e Facing an interview;

* Presentation of scientific papers.

Suggested Readings

1. Barnes and Noble. Robert C. (Ed.). 2005. Spoken English: Flourish Your Language.

2. Chicago Manual of Style. 14th Ed. 1996. Prentice Hall of India.

3. Collins’ Cobuild English Dictionary. 1995.

4. Harper Collins. Gordon HM and Walter JA. 1970. Technical Writing. 3rd Ed.

5. Holt, Rinehart and Winston. Hornby AS. 2000. Comp. Oxford Advanced Learner’s Dictionary of Current
English. 6th Ed. Oxford University Press.

6. James HS. 1994. Handbook for Technical Writing. NTC Business Books.

7. Joseph G. 2000. MLA Handbook for Writers of Research Papers. 5th Ed. Affiliated East-West Press.
8. Mohan K. 2005. Speaking English Effectively. MacMillan India.

9. Richard WS. 1969. Technical Writing.

10. Sethi J and Dhamija PV. 2004. Course in Phonetics and Spoken English. 2nd Ed. Prentice Hall of India.
11. Wren PC and Martin H. 2006. High School English Grammar and Composition. S. Chand & Co.

SOA/FECC/03 -INTELLECTUAL PROPERTY AND ITS MANAGEMENT IN AGRICULTURE

| - Title Il - Code lll - Credit Hours | Theory | Internal Practical/ Total
Term Paper
Intellectual Property SOA/FECC/03 1+0 60 40 No Practical | 100 (1)
and its Management in
Agriculture
Objective

The main objective of this course is to equip students and stakeholders with knowledge of Intellectual Property
Rights (IPR) related protection systems, their significance and use of IPR as a tool for wealth and value creation
in a knowledge based economy.




Theory

Historical perspectives and need for the introduction of Intellectual Property Right regime; TRIPs and various
provisions in TRIPS Agreement; Intellectual Property and Intellectual Property Rights (IPR), benefits of securing
IPRs; Indian Legislations for the protection of various types of Intellectual Properties; Fundamentals of patents,
copyrights, geographical indications, designs and layout, trade secrets and traditional knowledge, trademarks,
protection of plant varieties and farmers’ rights and biodiversity protection; Protectable subject matters,
protection in biotechnology, protection of other biological materials, ownership and period of protection;
National Biodiversity protection initiatives; Convention on Biological Diversity; International Treaty on Plant
Genetic Resources for Food and Agriculture; Licensing of technologies, Material transfer agreements, Research
collaboration Agreement, License Agreement.

Suggested Readings

1. Erbisch FH and Maredia K.1998. Intellectual Property Rights in Agricultural Biotechnology. CABI.

2. Ganguli P. 2001. Intellectual Property Rights: Unleashing Knowledge Economy. McGraw-Hill.

3. Intellectual Property Rights: Key to New Wealth Generation. 2001. NRDC and Aesthetic Technologies.

4. Ministry of Agriculture, Government of India. 2004. State of Indian Farmer. Vol. V. Technology Generation
and IPR Issues. Academic Foundation.

5. Rothschild M and Scott N. (Ed.). 2003. Intellectual Property Rights in Animal Breeding and Genetics. CABI. 6.
Saha R. (Ed.). 2006. Intellectual Property Rights in NAM and Other Developing Countries: A Compendium on
Law and Policies. Daya Publ. House. The Indian Acts - Patents Act, 1970 and amendments; Design Act, 2000;
Trademarks Act, 1999; The Copyright Act, 1957 and amendments; Layout Design Act, 2000; PPV and FR Act
2001, and Rules 2003; The Biological Diversity Act, 2002.

SOA/FECC/04 - BASIC CONCEPTS IN LABORATORY TECHNIQUES

| - Title Il - Code Ill - Credit Hours Theory | Internal Practical/ Total
Term Paper
Basic Concepts in SOA/FECC/04 0+1 - 40 60 100
Laboratory Techniques (1)
Objective

To acquaint the students about the basics of commonly used techniques in laboratory.
Practical

» Safety measures while in Lab;

¢ Handling of chemical substances;

* Use of burettes, pipettes, measuring cylinders, flasks, separatory funnel, condensers, micropipettes and
vaccupets;

¢ Washing, drying and sterilization of glassware;

¢ Drying of solvents/ chemicals;

¢ Weighing and preparation of solutions of different strengths and their dilution;

¢ Handling techniques of solutions;

* Preparation of different agro-chemical doses in field and pot applications;

* Preparation of solutions of acids;

* Neutralisation of acid and bases;

* Preparation of buffers of different strengths and pH values;

¢ Use and handling of microscope, laminar flow, vacuum pumps, viscometer, thermometer, magnetic stirrer,
micro-ovens, incubators, sandbath, waterbath, oilbath;

e Electric wiring and earthing;

* Preparation of media and methods of sterilization;

» Seed viability testing, testing of pollen viability;

e Tissue culture of crop plants;

¢ Description of flowering plants in botanical terms in relation to taxonomy.
Suggested Readings




1. Furr AK. 2000. CRC Hand Book of Laboratory Safety. CRC Press.
2. Gabb MH and Latchem WE. 1968. A Handbook of Laboratory Solutions. Chemical Publ. Co.

SOA/FECC/05 - AGRICULTURAL RESEARCH, RESEARCH ETHICS & RURAL DEVELOPMENT PROGRAM.

| - Title Il - Code lll - Credit Hours | Theory | Internal Practical/ Total
Term Paper
Agricultural Research, SOA/FECC/05 1+0 60 40 No Practical | 100 (1)

Research Ethics & Rural
Development Program.

Objective

To enlighten the students about the organization and functioning of agricultural research systems at national
and international levels, research ethics, and rural development programmes and policies of Government.
Theory

UNITI

History of agriculture in brief; Global agricultural research system: need, scope, opportunities; Role in
promoting food security, reducing poverty and protecting the environment; National Agricultural Research
Systems (NARS) and Regional Agricultural Research Institutions; Consultative Group on International
Agricultural Research (CGIAR): International Agricultural Research Centres (IARC), partnership with NARS, role
as a partner in the global agricultural research system, strengthening capacities at national and regional
levels; International fellowships for scientific mobility.

UNIT Il

Research ethics: research integrity, research safety in laboratories, welfare of animals used in research,
computer ethics, standards and problems in research ethics.

UNIT Il

Concept and connotations of rural development, rural development policies and strategies. Rural
development programmes: Community Development Programme, Intensive Agricultural District Programme,
Special group — Area Specific Programme, Integrated Rural Development Programme (IRDP) Panchayati Raj
Institutions, Co-operatives, Voluntary Agencies/ Non-Governmental Organisations. Critical evaluation of rural
development policies and programmes. Constraints in implementation of rural policies and programmes.
Suggested Readings

1. Bhalla GS and Singh G. 2001. Indian Agriculture - Four Decades of Development. Sage Publ.

2. Punia MS. Manual on International Research and Research Ethics. CCS Haryana Agricultural University,
Hisar.

3. Rao BSV. 2007. Rural Development Strategies and Role of Institutions - Issues, Innovations and Initiatives.
Mittal Publ.

4. Singh K. 1998. Rural Development - Principles, Policies and Management. Sage Publ.

2.4 Mandatory requirement of seminars

¢ It has been agreed to have mandatory seminars one in Masters (One Credit) and two in Doctoral
programmes (two Credits).

¢ The students should be encouraged to make presentations on the latest developments and literature in the
area of research topic. This will provide training to the students on preparation for seminar, organizing the
work, critical analysis of data and presentation skills.

3. Residential requirements

* The minimum and maximum duration of residential requirement for Masters’




SEMESTER Il

MAJOR COURSES

SOA/FCMC/505 — INTERACTIONS IN AGROFORESTRY SYSTEMS

I - Title Il - Code lll - Credit Theory | Internal Practical Total
Hours
Interactions in SOA/FCMC/505 1+1 60 20 20 100 (2)
Agroforestry Systems

IV — Aim of the Course

To impart knowledge to the students regarding tree-crop interaction, their quantification and techniques to
neutralize the negative tree- crop interactions.

V -Theory

Unit |

Tree-crop interphase- biological factors affecting form and function in woody and non-woody plant mixtures.
Nature and types of interactions- positive and negative, aboveground and belowground interactions-
competition, complementarity in resource sharing.

Unit Il

Method for quantifying interactions, principles of resource capture and utilization of light and water, nutrition
and space. Tree-soil-crop interactions- nitrogen fixing trees interactions in agroforestry. Allelopathy. Use of
radioisotopes in tree-crop interaction studies. Root distribution of trees and crops-competition and/or
complementarity. Animal-tree-crop interaction.

Unit Il

Management options to neutralize negative (competitive) interactions, tree husbandry practices for alleviating
competition- tree density manipulation, pruning, mixture of trees and herbaceous crops.

VI - Practical

¢ Different methods for quantifying interactions;

e Studies on allelopathy;

e Effect, microclimate modifications, different plant mixtures, tree-soil-crop interactions;

¢ Estimation of Land Equivalent Ratio, Estimation of competition indices;

* Measurement and interpretation of light interception in agroforestry systems;

¢ Interpretation of yield responses to shelter, soil water and drainage measurement, transpiration measurement,
guantifying root distribution.

VIl - Suggested Reading

e Avery MA, Cannel MGR and Ong CK. 2005. Biophysical Research for Asian Agroforestry. Oxford and IBH
Publishing Co. Pvt. Ltd.

e Mac Dicken, KG and Vergara NT. 1989. Agroforestry-classification and Management. Nair PKR. 1993. An
Introduction to Agroforestry. Kluwer Academic Pub.

e Ong CK and P Huxley. 2002. Tree-Crop Interactions- A Physiological approach, CAB International.

e Patra AK. 2013. Agroforestry-Principles and Practices. New India Publishing AGENCY, New Delhi (India).

SOA/FCMC/506 — MODERN NURSERY & PLANTATION TECHNOLOGY

I - Title Il - Code lll - Credit Theory | Internal Practical Total
Hours
Modern Nursery & SOA/FCMC/506 2+1 60 20 20 100 (3)
Plantation Technology

IV — Aim of the Course

To impart knowledge and develop understanding about modern nursery techniques for mass production along
with various aspects of productivity, integrated nutrient and irrigation management as well as ecological factors
in raising forest plantation.




V - Theory

Unit |

Introduction and importance of nursery. Types of nurseries-temporary and permanent, bare root, containerized
and clonal nursery. Bare root nursery- nursery soil and water management, bed preparation, pre-sowing seed
treatments, seed sowing and intermediate operations, viz., pricking, watering, fertilization, weeding and hoeing.
Unit Il

Root culturing techniques. Types of green house and mist chamber for propagation.

Unit Il Vegetative propagation — importance, selection of superior genotypes. Advanced methods of propagation,
growing media, fertilizers, sanitation and management in vegetative propagation. Special requirement for clonal
propagation. Propagation structure and management.

Unit I

Clonal propagation: miniclonal and micro cuttings technology. Vegetative propagation of bamboos and canes.
Factors affecting rooting of cuttings. Lifting windows. Important forest nursery pests and diseases and their
management. Seedling quality assessment, grading, packaging, storing and transportation.

Unit IV

Role of plantation foresty in meeting the wood demand. Purpose of plantation. Factors determining scale and
rate of plantation. Land suitability and choice of species.

Unit Vv

Preliminary site preparation for establishing plantation. Plantation planning. Project formulation and appraisal.
Planting programme. Time of planting. Spacing, pattern and planting methods.

Unit VI

Nutritional dynamics and irrigation of plantation. Mechanization in plantation. Protection and after care of
plantation. Pruning and thinning in plantations. Rotation in plantation. Failures of plantations.

Unit VII

Sustainable yield from plantations. Case studies in plantations of Eucalyptus. Poplars, Acacias, Pine, Gmelina,
Bamboo, etc. Production technology of energy plantations. Industrial plantations.

VI - Practical

¢ Introduction and identification of modern equipments and tools used in nursery;
* Pre-sowing seed treatments;

¢ Preparation of nursery beds and growing media for containerized nursery;

* Sowing of seed and other intermediate operations;

* Preparation and planting of cuttings;

* Assessment of seedling quality;

 Visit to forest nurseries;

* Nursery practices of commercially important tree species;

ePreparation of plantation calendar;

ePreliminary arrangement for a plantations programme;

*Planting geometry and calculation of planting stock;

eStudies on wood based industries — problems and prospects;

eManagement of Eucalyptus, Casuarina, Teak, Sal, Poplar, Acacias and Bamboo plantations;
eProduction technology for energy plantations. INM in plantations.

VIl - Suggested Reading

e Bhardwaj RL and Sarolia DK. 2011. Modern Nursery Management. Published by Agrobios Publishing. New Delhi
(India).

e Kumar GA and Gopikumar. 2003. Forest Nursery and Tree Husbandry.

e Kumar V. 2012. Nursery and Plantation Practices in Forestry. Scientific Publishers (India).

e Saini RS, Kaushik N, Kaushik RA and Godara NR. 2012. Practical Nursery Production. Agrobios, New Delhi (India).

e Dwivedi AP 1993. Forestry in India. Surya Publ.

e Julius E. 1982. Planation Forestry in the Topics. Clarendon Press Oxford.

e Kumar, V. 1999. Nursery and Plantation Practices in Forestry. Scientific Publ.

e Luna R.K. 1989. Plantation Forestry in India. International Book Distributors.

e Prakash R. Chaudhary DC and Negi SS. 1998. Plantation and Nursery Techniques of Forest Trees. International
Book Distributors.




SOA/FCMC/508 — INDUSTRIAL AGROFORESTRY

I - Title Il - Code lll - Credit Theory | Internal Practical Total
Hours
Industrial Agroforestry SOA/FCMC/508 1+1 60 20 20 100 (2)

IV — Aim of the Course

To develop skill and expertise on industrial wood production and processing technology.

V -Theory

Unit |

Role of forests in industrial sector, industrial raw material, demand and supply, indigenous and exotic industrial
resources, extent of area, policy and legal issues towards industrial wood plantation. Major wood based
industries in India; timber, pulp wood, plywood, matches, etc. Raw material requirements and their
procurements.

Unit i

Industrial wood plantations — status in India and different states, preferred species — current plantation
management and establishment, propagation and plantation technique, economics of industrial agroforestry,
pest and disease management for major industrial wood species, harvesting, reduced impact logging,
mechanization.

Unit I

Supply chain; definition, concept, supply chain network, logistic activities, Marketing system; marketing type and
channel, price patterns of various industrial wood agroforestry plantations. Contract farming: concept and
methods, contract tree farming system in India. Industrial experiences— price support system — constraints.
Corporates in industrial agroforestry: International and National corporate, success stories. Corporate social
responsibilities. Tree insurance.

Unit IV

Impacts of industrial agroforestry — ecological impacts; climatic, edaphic and biotic— carbon sequestration. Carbon
storage potential of industrial agroforestry and carbon trading mechanism of industrial agroforestry, socio-
economic impacts—clean development mechanism. Certification of industrial plantations.

VI - Practical

e Study of various wood based industries;

¢ Study on raw material requirement and sourcing of plywood, pulp and paper, matchwood, timber processing;
* Biomass power generation industries;

¢ Value addition technology of various wood products;

¢ Industrial wood plantations — economics and impact assessment.

VIl - Suggested Reading

e Cosasalter C and C Pye-Smith. 2003. Fast Wood Forestry — Myths and Realities. CIFOR. Bogor, Indonesia. 50p.

e Mehta T. 1981. A Hand Book of Forest Utilization. International Book Distributors, Dehradun.

e Nair PKR. 1993. An Introduction to Agroforestry. Kluwer Academic publishers.

e Parthiban KT, Umarani R, UmeshKanna S, Sekar |, Rajendran P and Durairasu P. 2014. Industrial Agroforestry:
Perspectives and Prospectives. Scientific Publishers.

e Tejwani KG. 1994. Agroforestry in India. Oxford and IBH publishing Co., New Delhi.

MINOR COURSES

SOA/FEMC/01 — FOREST ECOLOGY & BIODIVERSITY MANAGEMENT

| - Title Il - Code lll - Credit | Theory | Internal Practical Total
Hours
Forest Ecology & Biodiversity SOA/FEMC/01 2+1 60 20 20 100 (3)
Management




IV — Aim of the Course

To develop understanding among students about ecological aspects of forest, conservation of forest resources
and biodiversity, consequences of depleting biodiversity and concept of sustainability.

V - Theory

Unit |

Hierarchy issues in ecology and ecosystem. Advanced topics in forest ecology including forest population, forest
community dynamics, forest community structure and analysis, forest productivity, ecology of forest landscapes
spatial heterogeneity and ecological succession.

Unit I

Conservation of natural resources (hotspot areas, wildlife sanctuaries, national parks, biosphere reserve). Climate
change, Global warming and forests. Green house effect and its consequences. Ozone depletion. Conservation
laws and acts. Forest genetics resources of India: timber and non timber species. Survey exploration and sampling
strategies Phytogeography and vegetation types of India.

Unit I

Documentation and evaluation of forest genetical resources (FGR), in situ and ex situ conservation of gene
resources. Phytodiversity and its significance to sustainable use. Handling and storage of FGR. Intellectual
property rights. Quarantine laws and FGR exchange.

VI - Practical

¢ Study of forest community structure and its successional status;

¢ Estimation of productivity of forest ecosystem;

e Study tours to different regions of the state to study forest vegetation;

¢ Collection and preservation of specimen, Methods of vegetation analysis;

¢ Measurement of biomass and productivity;

¢ Quantification of litter production and decomposition;

* Visit to national parks, wildlife sanctuaries. Botanical gardens and arboreta.

VIl - Suggested Reading

e Avery TE and Burkharts H. 2001. Forest Measurements. McGraw-Hill Education.

e Barnes BV, Zak DR, Denton SR and Spurrs SH. 1998. Forest Ecology. Wiley.

e Jha BC, Pandey BN, Jaiswal K, Katiha PK, Pandey PN and Sharma AP. 2012. Biodiversity: Issues Threats and
Conservation. Narendra Publishing House, Delhi.

e Kumar Biju. 2013. Biodiversity and Taxonomy. Narendra Publishing House, Delhi.

e Larocque GR. 2016. Ecological Forest Management Handbook (Applied Ecology and Environmental

Management).

Taylor & Francis. Mahato B, Pandy BN, Singh LB, Panday PN and Singh RK. 2010. Text Book of Environmental

Pollution. Narendra Publishing House, Delhi.

Mikusifiski G, Roberge JM and Fuller R. 2018. Ecology and Conservation of Forest Birds (Ecology, Biodiversity

and Conservation). Cambridge University Press.

Pandey PN. 2009. Biodiversity and Environment Ecology. Narendra Publishing House, Delhi.

Perry DA, Oren R and Hart SC. 2008. Forest Ecosystems. 2nd ed. Baltimore: Johns Hopkins University Press.

Young RA and Giese RL. 2003. Introduction to Forest Ecosystem Science and Management. Wiley.

SOA/FEMC/02 —APPLIED FOREST TREE IMPROVEMENT

| - Title Il - Code lll - Credit | Theory | Internal Practical Total
Hours
Applied Forest Tree SOA/FEMC/02 2+1 60 20 20 100 (3)
Improvement

IV — Aim of the Course

Toacquaintthestudentsaboutgeneralprinciplesoftreebreedingwithexamplesofimportanttrees.

V - Theory




Unit |

General concept of forest tree breeding, tree improvement and forest genetics.

Unit Il

Reproduction in forest trees, dimorphism, pollination mechanism. Pollen dispersal, pollinators. Attractants for
pollinators.

Unit I

Variation in trees, importance and its causes. Natural variations as a basis for tree improvement. Geographic
variations — Ecotypes, clines, races and land races.

Unit IV

Selective breeding methods- mass, family, within family, family plus within family. Plus tree selection for wood
quality, disease resistance and agroforestry objectives. Selection strategies and choice of breeding methods and
progress in selective breeding in forest trees.

Unit VvV

Seed orchards — type, functions and importance, Genetic testing- mating designs and field designs. Progeny and
clone testing estimating genetic parameters and genetic gain, clonal and breeding values. Average performance
of half sibs and fullsibs. GXE interaction in trees.

Unit VI

Heterosis breeding: inbreeding and hybrid vigour. Manifestation and fixation of heterosis. Species and racial
hybridization. Indian examples — Teak, shisham, eucalypts, acacias, poplar, etc.

Unit VI

Polyploidy, aneuploidy and haploidy in soft and hard wood species. Induction of polyploidy. Unit VIII Elements of
biotechnology in tree improvement.

VI —Practical

¢ Floral biology, modes of reproduction and modes of pollination in forest trees;
¢ Estimating pollen viability. Controlled pollination and pollen handling;
¢ Manipulation of flowering through hormones;

¢ Identification of ecotypes, races and land-races in natural forest;

* Visit to species, provenance and progeny trials;

e Selection of superior phenotypes;

e Marking of candidate trees, plus trees and elite trees;

 Visit to seed orchards;

e Comparison of parents and their putative hybrids;

¢ Induction of polyploidy through colchicine treatment;

¢ In-vitro propagation, study of molecular markers.

VIl - Suggested Reading

e Dutta M and Saini GC. 2009. Advances in Forestry Research in India, Vol. XXX. Forest Tree Improvement and
Seed Technology. International Book Distributors.

e Finkeldey R and Hattemer HH. 2006. Tropical Forest Genetics. Springer.

e Mandal AK and Gibson GL. (Eds). 1997. Forest Genetics and Tree Breeding. CBS.

e Sedgley M and Griffin AR. 1989. Sexual Reproduction of Tree Crops. Academic Press.

e Surendran C, Sehgal RN and Paramathma M. 2003. Text Book of Forest Tree Breeding. ICAR.

e White TL, Adams WT and Neale DB. 2007. Forest Genetics. CABI, UK.

e Wright JW. 1976. Introduction to Forest Genetics. Academic Press.

e Zobel BJ and Talbert J. 1984. Applied Forest Tree Improvement. John Wiley and Sons.

SOA/FEMC/03 — CLONAL FORESTRY

| - Title Il - Code lll - Credit | Theory | Internal Practical/ Total
Hours Term Paper
Clonal Forestry SOA/FEMC/03 2+0 60 40 No Practical 100 (2)

IV — Aim of the Course

To provide information about genetics, conservation, biotechnological approaches for trees in clonal
forestry system for higher biomass/ yield productivity




V - Theory

Unit |

Introduction to Clonal Forestry. History of clonal forestry. Clonal propagation. Clonal planting. Strategies for clonal
forestry for higher productive potential.

Unit Il

Juvenility and maturation, rejuvenation and maintainance, regulation of phase changes, markers of phase
changes. Breeding strategies using vegetative propagation- selection and breeding for extreme genotypes.
Physiological research for higher productivity of clonal forest. Field design, testing and evaluation of clones.
Genetic gains from breeding with clonal option. Clonal conservation approaches- management of populations for
genetic diversity and gain.

Unit I

Biotechnological approaches for clonal forestry, Plant tissue culture, micropropagation, Rejuvenation of tissues
from mature trees, Testing of Clonal fidelity using molecular markers.

VI - Suggested Reading

e Ahuja MR and Libby WJ. 1993. Clonal Forestry | Conservation and Application. Springer

e Ahuja MR. 1992. Micropropagation of Woody Plants: Volume 41 (Forestry Sciences). Springer
e Ahuja MR and Libby WJ. 1993. Clonal Forestry Il Genetics and Biotechnology. Springer

e Mandal AK and Gibson GL. 2002. Forest Genetics and Tree Breeding. CBS Publishers, New Delhi

SUPPORTING COURSES

SOA/FCSC/511B — EXPERIMENTAL DESIGNS

| - Title Il - Code lll - Credit | Theory | Internal | Practical Total
Hours
Experimental Designs SOA/FCSC/511B 2+1 60 20 20 100 (3)

IV — Aim of the Courses

This course is meant for students who do not have sufficient background of statistical methods. The students
would be exposed to concepts of general statistical methods and statistical inference that would help them in
understanding the importance of statistical methodology. It would also help them in understanding the concepts
involved in data presentation, analysis and interpretation of results.

V = Theory

Design of Experiments: Basic Principles of design of experiments, Completely Randomised Design, Randomised
Block Design, Latin Square Design. Elementary idea of factorial experiments. Estimation of genetic parameters
from ANOVA table. Unit V Non-parametric tests: Sign test, Wilcoxon test, Mann-Whitney U-test, Wald Wolfowitz
run test, Median test, Kruskal- Wallis test. MS Excel, Introduction to computer softwares.

VI - Practical

¢ Random variable and mathematical expectation;

e Fitting of distributions, viz., Binomial, Poisson, Normal;

e Correlation and regression;

¢ Non-linear regression ® Multiple linear regression;

¢ Testing of hypothesis based on chi square, t and F tests. Large sample tests. Completely Randomised Design,
Randomised Block Design, Latin Square Design and Factorial experiments. Non-parametric tests. Exercises based
on computer software.

VIl — Suggested Reading

e Aggarwal BL. 1996. Basic Statistics. Wiley Eastern Limited, New Age International Ltd.

e Bansal ML, Singh S, Singh TP and Kumar R. 2004. Statistical Methods for Research Workers. Kalyani Publishers.
Chandel SRS. 2014. A Handbook of Agricultural Statistics. AchalPrakashan.

e Goon AM, Gupta MK and Dasgupta B. 1968. Fundamentals of Statistics, vol I, Il. The World Press, Calcutta.
Snedecor GW and Cochran WG. 1980. Statistical Methods. East West Press.




SEMESTER 1l

SOA/FEMC/509 - CLIMATE CHANGE AND CONSERVATION SILVICULTURE

| - Title Il - Code lll - Credit | Theory | Internal Practical Total
Hours
Climate Change and SOA/FCMC/509 2+0 60 40 No Practical 100 (2)
Conservation Silviculture

IV — Aim of the Course

To understand the scenario of climate change and international treaties on climate change, adaptive
silviculture for climate change mitigation, silviculture for conservation of ecosystems.

V -Theory

Unit |

Global climate change-factors involved, green house gases, potential threats, global carbon cycle and C-budget,
carbon sequestration. Forests and climate change: Forest responses and vulnerabilities to climate change
mitigation.Status of forests in global climate change. Harnessing Forests for Climate Change Mitigation,
International climate negotiation, UNFCCC, IPCC, CoP:LULUCF, REDD++ and CDM.

Unit i

Silviculture and sustainability-criteria and indicators for sustainable plantation forestry in India-CIFOR guidelines.
Silvicultural and stand management strategies for carbon sink maximization and source minimization. Adaptive
silviculture for climate change.

Unit I

Disturbance- natural and anthropogenic, short and long term impacts and their implications. Fire loss estimation
in forests. Deforestation and degradation trends at global, national and regional levels. Mega development
projects, Road widening projects and conservation of native and threatened species, management and
rehabilitation plans.

Unit IV

Impacts of ‘No Green Felling’ on stand productivity and health. Restoration forestry silvicultural treatments for
habitat restoration, catchment area treatments, enrichment planting, Analog forestry for site productivity and
carbon value. Expanding forest and tree cover area- TOF sector in India.

Unit VvV

Role of canopy in regulating functional inputs to stand: canopy and forest continuum, Continuous Cover Forestry.
Silviculture of old growth stands and sacred grooves their ecological significance and biodiversity values. Carbon
sequestration potential of Trees Outside forests (TOFs), homegardens and urban forests.

VIl - Suggested Reading

e Anderson P and Palik B. 2011. Silviculture for Climate Change. U.S. Department of Agriculture, Forest Service,
Climate Change Resource Center.

SOA/FCMC/510 — TREE AND SHRUBS FOR AGROFORESTRY

| - Title Il - Code lll - Credit | Theory | Internal Practical Total
Hours
Tree and Shrubs for SOA/FCMC/510 1+1 60 20 20 100 (2)
Agroforestry

IV — Aim of the Course

To make students familiar with trees and shrubs (fruit, fodder and small timber) suitable for agroforestry.

V —-Theory

Unit |
Introduction, importance of woody elements in agroforestry systems, their role in biomass production. Suitability




of species for different purposes. Multipurpose trees in agroforestry systems. Fodder from trees/ shrubs and their
nutritive value, propagation techniques.

Unit I

Role of nitrogen fixing trees/ shrubs. Choice of species for various agro-climatic zones for the production of
timber, fodder, fuel wood, fibre, fruits, medicinal and aromatic plants. Generic and specific characters of trees
and shrubs for agroforestry.

Unit lll

Fruit crop and small timber trees and their need and relevance in agroforestry, trees suitable for various
assemblage and their planting plan in different agroclimatic zones and agroforestry system. Intercropping in fruit
orchards like Apple, Walnut, Jack fruit, Mango, Sapota, Pomegranate, Orange, Citrus, Guava, etc. Modification in
tending and pruning operations and canopy management. Fertility management, yield and quality improvement.

VI - Practical

¢ Field survey and acquaintance with specialized features of trees, shrubs and fruit species and varieties for
Agroforestry;

¢ Planting plans including wind breaks;

¢ Training and pruning of forest trees, shrubs and fruit trees for enhancing production in agroforestry system.

VIl - Suggested Reading

o Dwivedi AP. 1992. Agroforestry: Principles and Practices. Oxford & IBH.

o Nair PKR, Rai MR and Buck LE. 2004. New Vistas in Agroforestry. Kluwer.

e Nair PKR. 1993. An Introduction to Agroforestry. Kluwer.

e Ong CK and Huxley PK. 1996. Tree Crop Interactions — A Physiological Approach. ICRAF.

e Srivastava KK. 2007. Canopy Management of Fruit Crops, IBD.

e Thampan PK. 1993. Trees and Tree Farming. Peekay Tree Crops Development Foundation.

SOA/FCMC/511 — ECONOMICS OF AGROFORESTRY SYSTEMS

| - Title Il - Code lll - Credit | Theory | Internal Practical Total
Hours
Economics of Agroforestry SOA/FCMC/511 2+1 60 20 20 100 (3)
Systems

IV — Aim of the Course

To acquaint the students with principles of economics and use of economic tools in appraisal of the agroforestry
systems. Evaluation of ecosystem services from agroforestry- economic and ecological aspects of agroforestry.

V - Theory

Unit |

Basic principles of economics applied to agroforestry. Financial measures. Quantification and valuation of inputs
and outputs- direct and indirect methods.

Unit Il

Optimization techniques-Planning, budgeting and functional analysis. Role of time, risk and uncertainty in
decision making. Agroforestry budgeting. Risk analysis, reassessment.

Unit 1l

Financial and socio-economic analysis of agroforestry projects. Principles of financial management and
harvesting, post harvest handling, value addition, marketing of agroforestry products including benefit sharing.
Unit IV

Valuation of ecosystem services in agroforestry and payment for ecosystem systems. Bankable agroforestry
projects, incentives, tree insurance, etc. Certification process in agroforestry based carbon projects, carbon
finance, etc.

VI - Practical

¢ Exercises on agroforestry production relationships;

* Preparation of agroforestry based enterprise, partial and complete budgets;

¢ Application of various methods in formulation and appraisal of agro-forestry projects;

¢ Case studies on harvesting, post harvest management and marketing of agroforestry products;




¢ Valuation of ecosystem services in agroforestry and payment for ecosystem services.

VIl - Suggested Reading

e Alavalapati JRR and Mercer D Evan. 2004 Valuing Agroforestry Systems: Methods and Applications. Kluwer
Academic Publishers.

e Kant S and Janaki A. 2014. Handbook of Forest Resource Economics. Publisher: Routledge

e Nair PKR, Rai MR and Buck LE. 2004. New Vistas in Agroforestry. Kluwer Academic Publishers.

e Nair PKR. 1993. An Introduction to Agroforestry. Kluwer Academic Publishers.

e Ong CK and Huxley PK. 1996. Tree Crop Interactions — A Physiological Approach. ICRAF. Sullivan

e Gregory M, Susan Hoke M and Jefferson M. Fox (editors). 1992. Financial and Economic Analyses of Agroforestry
Systems.

o Proceedings of a workshop held in Honolulu. Hawaii. USA. July 1991. Paia, Ill: Nitrogen Fixing Tree Association.

e Thampan PK. 1993. Trees and Tree Farming. Peekay Tree Crops Development Foundation.

SOA/FCMC/512 — TREE SEED TECHNOLOGY

I - Title Il - Code lll - Credit Hours Theory Internal Practical Total

Tree Seed Technology | SOA/FCMC/512 2+1 60 20 20 100 (3)

IV — Aim of the Course

To impart knowledge and to develop understanding about tree seed development, harvesting, processing,
storage, dormancy, germination of tropical, sub-tropical and temperate species, their testing and certification.

V = Theory

Unit |

Introduction, trends and development in tropical, sub-tropical and temperate forestry and their influence on seed
demand. Seed problems, limiting factors in tree propagation and afforestation.

Unit Il

Reproductive biology of seed plants — development and maturation of seed bearing organs and seeds —
morphology of fruit and seed — seed dispersal — ecological fruit and seed types- seasonality and periodicity of
flowering and fruiting — reproductive age — influence of external factors on seed production. Seed structure and
chemical composition — development and maturation — germination — breakdown of storage products —
endogenous hormonal regulation — effect of stimulators and inhibitors— dormancy — its causes and breakage
specific problems of seeds of woody plants.

Unit Il

Determining maturity indices. Factors influencing choice of collection methods. Methods of seed collection and
processing. Storage methods — loss of viability during storage. Dormancy and pre-treatment. Germination and
seedling establishment and seed testing techniques. Unit IV Quality seed production technologies — seed
certification.

Unit Vv

Eco-physiological role of seed storage. Classification of seed storage potential. Factors affecting seed longevity.
Pre-storage treatment. Physiological change during ageing. Storage of orthodox, recalcitrant and intermediate
seeds, Fumigation and seed treatment.

VI - Practical

¢ |dentification of forest seeds;

¢ Seed sampling, different storage methods, Seed quality testing-purity, viability and germination, collection and
processing of seeds/ fruit;

e Tests of viability, viz., cutting, hydrogen peroxide, excised embryo, tetrazolium, seed health testing primarily to
the presence or absence of disease-causing organisms such as fungi, bacteria, virus and animal pests, recording,
calculation and use of results of seed treatment.

VIl - Suggested Reading

e Baldwin HI. 1942. Forest Tree Seed of the North Temperate Regions. Periodical Experts Book Agency, Delhi.
e Bedell PE. 1998. Seed Science and Technology: Indian Forestry Species. Allied Publisher Limited.

o Chin HF and Roberts EH. 1980. Recalcitrant crop seeds. Tropical Press Sdn. Bhd. Malaysia.

e Dutta M and Saini GC. 2010. Forest Tree Improvement and Seed Technology.




e Hong TD and Ellis RH. 1996. A protocol to determine seed storage behaviour. IPGRI Technical Bulletin No. 1. (J.
M. M. Engels and J. Toll, vol. Eds.) International Plant Genetic Resources Institute, Rome, Italy.

e ISTA. 1993. International Rules for Seed Testing. International Seed Testing Association, Zurich, Switzerland.

e Khullar P. et al. 1992. Forest Seed. ICFRE, New Forest, Dehra Dun.

e Leadem CL. 1984. Quick Tests for Tree Seed Viability. B.C. Ministry of Forests and Lands, Canada.

e Schmidt L. 2000. Guide to handling of tropical and subtropical forest seed. DANIDA Forest Seed Centre,
Denmark. Umarani R and Vanangamudi K. 2004. An Introduction to Tree Seed Technology. IBD, Dehradun.

e Vanangamudi K. 2007. Advances in Seed Science and Technology: (Vol. 1. to 5).

e Willan RL. 1985. A guide to forest seed handling. FAO Forestry Paper 20/2, DANIDA Forest Seed Centre,
Denmark and FAO, Rome.

SOA/FCMC/591 — MASTER’S SEMINAR

| - Title Il - Code lll - Credit Hours Theory Internal Practical/ Total
Term Paper
Master’s Seminar SOA/FCMC/591 0+1 - - 100 (1) 100 (1)

e Concerned department will organize in house seminars about pre-discussion of the master thesis topics.
e Departmental committee will discuss and finalize synopsis of master thesis through ppt. presentation.

SOA/FCMC/599A — RESEARCH REVIEW (MASTER THESIS)

| - Title Il - Code lll - Credit Hours | Theory | Internal Practical/ Total
Term Paper
Research Review SOA/FCMC/599A 0+7 - - 100 (7) 100 (7)
(Master Thesis)

e Mid-term progress will be presented by each student by ppt. presentation.
e Mater thesis review work will be presented by each student.

SEMESTER IV

SOA/FEMC/513 — NUTRIENT AND WEED MANAGEMENT IN PRODUCTION FORESTRY

I - Title Il - Code lll - Credit Hours Theory Internal Practical Total

Nutrient and Weed SOA/FEMC/513 1+1 60 20 20 100 (2)
Management in
Production Forestry

IV — Aim of the Course

To make students to understand the concepts of nutrients and their management, weeds and their management
in nurseries and plantations.

V - Theory

Unit |

History of nutrient management in forest nurseries and plantations. Essential nutrient elements and their
deficiency. Mechanism of nutrient uptake by plants, functions and translocation/ interactions. Concept of
nutrient availability.

Unit Il Climatic and soil conditions causing micronutrient deficiencies in plants. Occurrence and treatment of
micronutrient disorders. Evaluation of soil for the supply of micronutrient. Rare and non-essential elements.

Unit Il Technology and use of complex liquid and suspension fertilizers. Fertilizer use efficiency. Biological
nitrogen fixation and bio-fertilizers. Farm yard manure and other organic fertilizers. Mycorrhizal associations and
their significance. Economic implications of nutrient management. Importance of renewable wastes and their




recycling.
Unit IV Principles of weed control. Methods of weed control-cultural, biological, mechanical and chemical.
Herbicide/ weedicide classification, properties and their application.

VI - Practical

¢ Methods of soil and plantanalysis.

¢ Preparation of nutrient solutions.

¢ Practical application of fertilizers;

e Study of fertilizer response and diagnosis of deficiency symptoms.

e Fertilizer testing and pot experiments;

¢ Nursery inoculation techniques of bio-fertilizers;

e Methods of application of formulated products-seed treatment, root dip, suckers treatment, soil application,
foliar application and combination of different methods;

¢ Important weeds in forest nurseries and plantations. Control of weeds.

VIl - Suggested Reading

e Allen V and Barker. 2007. Handbook of Plant Nutrition. Pilbeam London.

e Gupta OP. 2011. Modern Weed Management. Agrobios, New Delhi (India).

e Kumar D, Chowdhary S and Sharma R. 2011. Weed Management: Principles and Practices. Narendra Publishing
House.

e Rajaram C. 2012. Hand book of Plant Nutrition. Neha Publishers and Distributors.

e Rammoorthy and Subbian P. 2012. Weed Management. Agrotech Publishing Academy, Udaipur (India).

SOA/FEMC/514 — CROPS AND LIVE STOCK MANAGEMENT IN AGROFORESTRY

| - Title Il - Code lll - Credit Hours Theory Internal Practical Total
Crops and Live Stock SOA/FEMC/514 2+0 60 40 No Practical 100 (2)
Management in
Agroforestry

IV — Aim of the Course

To impart knowledge on interactions between tree and live stock including their management, principles of crops
and fodder production in agroforestry.

V = Theory

Unit |

Choice of inter-crops for different tree species, sowing and planting techniques. Planting patterns, crop geometry,
nutrient requirements, and weed management. Management of fodder tree species, thinning, lopping, pruning.
Ecological and socio-economic interactions.

Unit Il

Role of tree architecture and its management on system’s productivity. Production potentials of fodder based
agroforestry systems in different agro-climatic conditions and crop combinations. Importance of cattle, sheep and
goat vis-a-vis agro-forestry systems. Feed and fodder resources in agro-forestry systems and live stock
management.

Unit 1l

Nutrient analysis of forages derived from fodder trees/ shrubs. Nutrient requirement for various livestock and
their ration computation with agroforestry forages and tree leaves. Forage and tree leaves preservation.

Unit IV

Calendars for forage crop production in agro-forestry systems including lopping schedules. Optimization of animal
production. Animal products technology and marketing.

Unit Vv

Integrated Agroforestry Farming System.

VIl - Suggested Reading

e Bran Powell. 2017. Livestock Production and Management. L & K Education.
e Kundu SS, Dagar JC, Prakash O, Chaturvedi and Sirohi SK. 2008. Environment, Agroforestry and Livestock
Management.




SOA/FE/599B — Master Research (Thesis)

| - Title Il - Code Ill - Credit Hours Theory Internal Practical/ Total
Term Paper
Master Research SOA/FE/599B 0+23 - - 100(23) 100 (23)
(Thesis)

Evaluation of the master thesis shall be as follows:

1. Periodical presentation 20 Marks
2. Viva-Voce 20 Marks
3. Thesis evaluation 60 Marks

Evaluation of the thesis shall be done by one external and one internal examiner.
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PH.D. ENTRANCE TEST

PH.D. ENTRANCE TEST SYLLABUS FOR GEOGRAPHY

Subject : GEOGRAPHY Code No.: (443)

Section-A

Research Aptitude & Methodology Code No. : 00

Unit-I: Teaching Aptitude

Teaching: Concept, Objectives, Levels of teaching (Memory, Understanding and
Reflective), Characteristics and basic requirements. Learner’s characteristics:
Characteristics of adolescent and adult learners (Academic, Social, Emotional and
Cognitive). Teacher, Learner, Support material, Instructional facilities, Learning
environment and Institution. Methods of teaching in Institutions of higher learning:
Teacher centred vs. Learner centred methods; Off-line vs. On-line methods
(Swayam, Swayam Prabha, MOOC:s etc.). Teaching Support System: Traditional,
Modern and ICT based. Evaluation Systems: Elements and Types of evaluation,
Evaluation in Choice Based Credit System in Higher education, Computer based
testing, Innovations in evaluation systems.

Unit-11: Research Aptitude

Research: Meaning, Types, and Characteristics, Positivism and Post- positivistic
approach to research. Methods of Research: Experimental, Descriptive, Historical,
Qualitative and Quantitative methods. Steps of Research. Thesis and Article writing:
Format and styles of referencing. Application of ICT in research. Research ethics.

Unit-III:  Data Interpretation

Sources, acquisition and classification of Data. Quantitative and Qualitative Data.
Graphical representation (Bar-chart, Histograms, Pie-chart, Table-chart and Line-
chart) and mapping of Data. Data Interpretation. Data and Governance.

GEOGRAPHY




PH.D. ENTRANCE TEST GEOGRAPHY

Unit-IV:  Information and Communication Technology (ICT)

ICT: General abbreviations and terminology. Basics of Internet, Intranet, E-mail,
Audio and Video-conferencing. Digital initiatives in higher education. ICT and
Governance.

Unit-V: Higher Education System

Institutions of higher learning and education in ancient India. Evolution of higher
learning and research in Post-Independence India. Oriental, Conventional and Non-
conventional learning programmes in India. Professional, Technical and Skill Based
education. Value education and environmental education. Policies, Governance, and
Administration.



PH.D. ENTRANCE TEST GEOGRAPHY

Section-B
Subject : GEOGRAPHY Code No.: (443)
Unit I - Geomorphology
Unit II - Climatology

Unit [l -  Oceanography

Unit IV - Geography of Environment

Unit V - Population and Settlement Geography

Unit VI-  Geography of Economic Activities and Regional Development

Unit VII -  Cultural, Social and Political Geography
Unit VIII - Geographic Thought
Unit IX - Geographical Techniques

Unit X - Geography of India
Unit XI -  Geography of Himalaya with Special Reference to Uttarakhand

UNIT-I:  Geomorphology

Continental Drift, Plate Tectonics, Endogenetic and Exogenetic forces. Denudation
and Weathering, Geomorphic Cycle (Davis and Penck), Theories and Process of
Slope Development, Earth Movements (seismicity, folding, faulting and
vulcanicity), Landform Occurrence and Causes of Geomorphic Hazards
(earthquakes, volcanoes, landslides and avalanches)

UNIT -1I: Climatology

Composition and Structure of Atmosphere; Insolation, Heat Budget of Earth,
Temperature, Pressure and Winds, Atmospheric Circulation (air-masses, fronts and
upper air circulation, cyclones and anticyclones (tropical and temperate), Climatic
Classification of Koppen & Thornthwaite, ENSO Events (El Nino, La Nina and
Southern Oscillations), Meteorological Hazards and Disasters (Cyclones,

Thunderstorms, Tornadoes, Hailstorms, Heat and Cold waves Drought and
Cloudburst , Glacial Lake Outburst (GLOF), Climate Change its impact mitigation

and adaptation strategies.
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PH.D. ENTRANCE TEST GEOGRAPHY

UNIT-III: Oceanography

Relief of Oceans, Composition: Temperature, Density and Salinity, Circulation:
Warm and Cold Currents, Waves, Tides, Sea Level Changes, Hazards: Tsunami and
Cyclone

UNIT -1V: Geography of Environment

Components: Ecosystem (Geographic Classification) and Human Ecology,
Functions: Trophic Levels, Energy Flows, Cycles (geo-chemical, carbon, nitrogen
and oxygen), Food Chain, Food Web and Ecological Pyramid, Human Interaction
and Impacts, Environmental Hazards and Disasters (Global Warming, Urban Heat
Island, Atmospheric Pollution, Water Pollution, Land Degradation), National
Programmes and Policies: Legal Framework, Environmental Policy, International
Treaties, International Programmes and Polices (Brundtland Commission, Kyoto
Protocol, Agenda 21, Sustainable Development Goals, Paris Agreement)

UNIT -V: Population and Settlement Geography Population Geography

Sources of population data (census, sample surveys and vital statistics, data
reliability and errors). World Population Distribution (measures, patterns and
determinants), World Population Growth (prehistoric to modern period).
Demographic Transition, Theories of Population Growth (Malthus, Sadler, and
Ricardo). Fertility and Mortality Analysis (indices, determinants and world
patterns). Migration (types, causes and consequences and models), Population
Composition and Characteristics (age, sex, rural-urban, occupational structure and
educational levels), Population Policies in Developed and Developing Countries.

Settlement Geography

Rural Settlements (types, patterns and distribution), Contemporary Problems of
Rural Settlements ( rural-urban migration; land use changes; land acquisition and
transactions), Theories of Origin of Towns (Gordon Childe, Henri Pirenne, Lewis
Mumford), Characteristics and Processes of Urbanization in Developed and
Developing Countries (factors of urban growth, trends of urbanisation, size,
structure and functions of urban areas). Urban Systems ( the law of the primate city
and rank size rule) Central Place Theories (Christaller and Losch), Internal Structure
of the City, Models of Urban Land Use (Burgess, Harris and Ullman , and Hoyt),
Concepts of Megacities, Global Cities and Edge Cities, Changing Urban Forms
(peri-urban areas, rural-urban fringe, suburban , ring and satellite towns), Social
Segregation in the City, Urban Social Area Analysis, Manifestation of Poverty in the
City (slums, informal sector growth, crime and social exclusion).
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PH.D. ENTRANCE TEST GEOGRAPHY

Unit-VI:  Geography of Economic Activities and Regional Development

Economic Geography

Factors affecting spatial organisation of economic activities (primary, secondary,
tertiary and quarternary), Natural Resources (classification, distribution and
associated problems), Natural Resources Management. World Energy Crises in

Developed and Developing Countries.

Agricultural Geography

LLand capability classification and Land Use Planning, Cropping Pattern: Methods
of delineating crop combination regions (Weaver, Doi and Rafiullah), Crop
diversification, Von Thunen’s Model of Land Use Planning. Measurement and
Determinants of Agricultural Productivity, Regional variations in Agricultural
Productivity, Agricultural Systems of the World.

Industrial Geography
Classification of Industries, Factors of Industrial Location; Theories of Industrial

Location (A. Weber, E. M. Hoover, August Losch, A. Pred and D. M. Smith).
World Industrial Regions, Impact of Globalisation on manufacturing sector in Less
Developed Countries, Tourism Industry, World distribution and growth of
Information and Communication Technology (ICT) and Knowledge Production
(Education and R & D) Industries.

Geography of Transport and Trade
Theories and Models of spatial interaction (Edward Ullman and M. E. Hurst)

Measures and Indices of connectivity and accessibility; Spatial Flow Models:
Gravity Model and its variants, World Trade Organisation, Globalisation and
Liberalisation and World Trade Patterns. Problems and Prospects of Inter and Intra

Regional Cooperation and Trade.

Regional Development

Typology of Regions, Formal and Fictional Regions, World Regional Disparities,
Theories of Regional Development(Albert O. Hirschman, Gunnar Myrdal, John
Friedman, Dependency theory of Underdevelopment, Global Economic Blocks,

Regional Development and Social Movements in India
Unit — VII: Cultural, Social and Political Geography
Cultural and Social Geography

Concept of Culture, Cultural Complexes, Areas and Region, Cultural Heritage,
Cultural Ecology. Cultural Convergence, Social Structure and Processes, Social
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Well-being and Quality of Life, Social Exclusion, Spatial distribution of social
groups in India (Tribe, Caste, Religion and Language), Environment and Human
Health, Diseases Ecology, Nutritional Status (etiological conditions, classification
and spatial and seasonal distributional patterns with special reference to India)
Health Care Planning and Policies in India, Medical Tourism in India.

Political Geography

Boundaries and Frontiers (with special reference to India), Heartland and Rimland
Theories. Trends and Developments in Political Geography, Geography of
Federalism, Electoral Reforms in India, Determinants of Electoral Behaviour,
Geopolitics of Climate Change, Geopolitics of World Resources, Geo-politics of

India Ocean, Regional Organisations of Cooperation (SAARC, ASEAN, OPEC,
EU). Neopolitics of World Natural Resources.

Unit VIII: Geographic Thought

Contributions of Greek, Roman, Arab, Chinese and Indian Scholars, Contributions
of Geographers (Bernhardus Varenius, Immanuel Kant, Alexander von Humboldt,
Carl Ritter, Scheafer & Hartshorne), Impact of Darwinian Theory on Geographical
Thought. Contemporary trends in Indian Geography: Cartography, Thematic and
Methodological contributions. Major Geographic Traditions (Earth Science,
manenvironment relationship, area studies and spatial analysis), Dualisms in
Geographic Studies (physical vs. human, regional vs. systematic, qualitative vs.
quantitative, ideographic vs. nomothetic), Paradigm Shift, Perspectives in

Geography (Positivism, Behaviouralism, Humanism, Strus:mralism, Feminism and
Postmodernism).

Unit IX:  Geographical Techniques

Sources of Geographic Information and Data (spatial and non-spatial), Types of
Maps, Techniques of Map Making (Choropleth, Isarithmic, Dasymetric,
Chorochromatic, Flow Maps) Data Representation on Maps (Pie diagrams, Bar
diagrams and Line Graph, GIS Database (raster and vector data formats and attribute
data formats). Functions of GIS (conversion, editing and analysis), Digital Elevation
Model (DEM), Georeferencing (coordinate system and map projections and Datum),
GIS Applications ( thematic cartography, spatial decision support system), Basics of
Remote Sensing (Electromagnetic Spectrum, Sensors and Platforms, Resolution and
Types, Elements of Air Photo and Satellite Image Interpretation and
Photogrammetry), Types of Aerial Photographs, Digital Image Processing:
Developments in Remote Sensing Technology and Big Data Sharing and its
applications in Natural Resources Management in India, GPS Components (space,

GEOGRAPHY
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pround control and recerver sepments) and Apphcations, Apphications of Measures
of Central Tendency, Dispersion and Inequalitics, Sampling, Sampling Procedure
and Hypothesis Testing (ch square test, ttest, ANOVA), Tine Sernes Analysis,
Correlation and Regression Analysis, Measurement of Indices, Making Indicators
Scale Free, Computation of (¢ omposite Index, Principal Component Analysis and
Cluster Analysis, Morphometric Analysis: Ordering of Streams, Bifurcation Ratio,
Dramage Density and Dramage Frequency, Basim Circularity Ratio and Form Factor,
Profiles, Slope Analysis, Clinographic Curve, Hypsographic Curve and Altimetric
Frequency Graph.

Unit — X:  Geography of India

Major  Physiographic Regions and  their  Charactenstics;  Drainage  System
(Hhimalayan and Peninsular), Climate: Scasonal Weather Charactenstics, Climatic
Divisions, Indian Monsoon (mechanism and characteristics), Jet Streams and
Himalayan Cryosphere, Types and Distribution  of Natural Resources: Soil,
Vegetation, Water, Mineral and Marine Resources. Population Characteristics
(spatial patterns of distribution), Growth and Composition (rural-urban, age, sex,
occupational, educational, cthnic and religious), Determinants of Population,
Population Policies in India, Agriculture ( Production, Productivity and Yicld of
Major Food Crops), Major Crop Regions, Regional Variations in Agricultural
Development, Environmental, Technological and Institutional Factors affecting
Indian Agriculture; Agro-Climatic Zones, Green Revolution, Food Security and
Right to Food. Industrial Development since Independence, Industrial Regions and
their characteristics, Industrial Policies in India. Development and Patterns of
Transport: Networks (railways, roadways, waterways, airways and pipelines),
Internal and  External Trade (trend, composition and directions), Regional
Development Planning in India, Globalisation and its impact on Indian Economy,
Natural Disasters in India (Earthquake, Drought, Flood, Cyclone, Tsunami,
Himalayan Highland Hazards and Disasters.)

Unit - X:  Geography of Himalaya with Special Reference to Uttarakhand

Geo-physical identity, Origin of Himalaya and its structure; Himalaya as regional
entity; Geo-political issues; Cultural Appraisal; Himalayan people and tribes: Geo-
sensitivity of Himalaya; Future of Himalaya. Physiographic Structure; Landforms,
Drainage System; Himalaya as water tower; Glaciers; Lakes; Passes: Chimate;
Natural Vegetation; Natural Hazards; Geo-Ecological Problems of Himalaya created
by anthropogenic activities. Geographical account of Western, Central and Fastern
Himalaya; Regional analysis of Kashmir Valley; Ladakh: Lahul and Spiti;
Kathmandu Valley and Teesta Valley; Mountain Development Planning and Policy.
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l.Jttarakband Demography and Economy - Distribution, density and growth of
population; Migration; Occupational structure; Tribes. Urbanization; Rural and
Urban Population; Agriculture; Industry; Animal Husbandry; Horticulture; Tourism;
Developing problems of Himalaya; Hydropower Power projects. Natural hazards
and disasters: Mitigation strategies; Planning regions of Uttarakhand; Development
challenges and contemporary issues; Natural and energy resources: Solar, Wind,
Soil, Hydro, Geothermal, Biomass, Nuclear and Forests. Protected areas and
Biosphere Reserves of Uttarakhand; Socio-economic and environment success
stories.

Prof. (Dr.) M.S. Panwar
HoD
Department of Geography,
School of Earth Sciences,
HNB Garhwal University (A Central University),
Srinagar (Garhwal), Uttarakhand
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HNBGU Ph.D. Entrance Examination (Geology) 2024-25

The Ph.D. Entrance Examination of Geology 2024-25 includes: Paper Ist Research
Methodology and Research Publications & Ethics. While the Paper lInd includes, topics
that focus on the study of the Earth, its structure, and natural processes etc. The

syllabus helps candidates to understand the key concepts and prepare them for the
examination. It is designed to test knowledge in both theoretical and practical aspects of

Geological science.

Paper 1 (Published in University Website)

Part A Part B

Research Methodology: Research Publications & Ethics
UNIT 1: Philosophy and Ethics

UNIT 2: Scientific Conduct

UNIT 3: Publication Ethics

UNIT 1: Introduction
UNIT 2: Computer Application
UNIT 3: National & International Status

Paper 2 _ S o
e Subject: Geology
Part A Part B
UNIT 1: UNIT 1:
- The Earth and the Soiai System » Crystallography, Mineralogy, Petrology,
« Earth Materials, Processes « Structural Geology, Sedimentology
« Geological agents & Landforms. » Paleontology, and Stratigraphy,
« Oceans, Atmosphere & Climate UNIT 2:
UNIT 2: » Economic Geology, Mineral Exploration
« Interior of the Earth « Hydrogeology, Environmental Geology
« Mountain building Processes « Engineering Geology Remote Sensing

» Isostasy & Plate Tectonics,

and GIS,

L SWV _—=Zr
P WJ&’Q o¥ ] ')5
L(lZTr._IWa"I'iendra Pratap Singh Bisht)

HOD Geology
Head :
vepantment of Geology w,
HNB. Garhwal University ™,

Srinagar (Uttarakhand) 246174
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Svllabus for Pre-Phd Entrance Test (Himalayan Aquatic Biodiversity)

Unit I: Himalaya:

Introduction: Origin of Himalaya.

Importance of Himalaya.,

Geology of Himalaya.

Rivers, Lakes, and Glaciers of Himalaya.

Biogeographic regions & characteristics flora & fauna of Himalaya.

Freshwater algal flora of Himalaya

Freshwater Fish fauna of Himalaya

Unit I1: Aquatic Ecosystem:

Classification of aquatic ecosystems and wetlands.

Fresh water, marine and wetland ecosystems.

Types of rivers, geomorphology, longitudinal profile of river, self-purification.

Eutrophication and trophic state index.

Biodiversity of Lakes, rivers, estuary and oceans

Nutrient cycling and dynamics, upwelling and downwelling of nutrients.

Unit III: Environmental Pollution:

Air Pollution: Sources and types of Pollutants - Natural and anthropogenic sources, primary
and secondary pollutants. Control devices for particulate matter: Principle and working of:
settling chamber, centrifugal collectors, wet collectors, fabric filters and electrostatic
precipitator.

Water Pollution: Types and sources of water pollution. Impact on humans, plants, and
animals. Measurement of water quality parameters: sampling and analysis for pH, EC,
turbidity, TDS, hardness, chlorides, salinity, DO, BOD, COD, nitrates, phosphates, sulphates,
heavy metals, and organic contaminants. Wastewater Treatment: Primary, Secondary and
Advanced treatment methods.

Soil Pollution: Physio-chemical and biological properties of soil (texture, structure, inorganic
and organic components). Analysis of soil quality. Soil Pollution control. Soil micro-
organisms and their functions - degradation of pesticides and synthetic fertilizers.

Noise pollution: Sources of noise pollution, measurement, and indices.

Unit IV: Climate Change:

Composition of Atmosphere, lapse rate, Meteorological instruments
Introduction to Climate change
Energy budget, greenhouse effect, radiative forcing, and global warming potential.
Paleoclimatology, Impacts of Climate change

REDD+, Intergovernmental Panel on Climate Change (IPCC), Ecological footprint, Clean
Development Mechanism (CDM).

Unit V: Fishery Science:

General Morphology and classification of fishes.

Basic Anatomy of fish- digestive, circulatory, respiratory, nervous, and reproductive systems.
Migration- fish tagging and marking,

Principle methods of fish preservation and processing.

Overview of freshwater fishes.

Unit VI: FRESHWATER BIODIVERSITY

Freshwater Bacteria, Fungi.

Freshwater Algae (Motile, Non-motile and Filamentous) and Macrophytes of India.

General characteristics and classification of freshwater protozoans (Amoeba, Paramecium,

Euglena).
8
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Characteristic of important freshwater Acoelomate taxa.

Characteristic of important freshwater coclomates.

Worms; Flat worms, Round worms, Annelids in India.

Molluscs: Gastropods, Bivalves in India.

Overview of freshwater Insect fauna, Adults, Nymphal, Larval stages in India.

Unit VII: Ecology and Biodiversity:

Overview of taxonomy and systematics

Origin of species. Biodiversity level

Threat to Biodiversity, measurement of biodiversity.

Hotspots and megadiversity nations.

Strategies for biodiversity conservation: in situ, ex situ and in vitro conservation.

Diversity indices (Shannon-Wiener diversity indices, Species Richness index).

Ecosystem Structure and functions: Structures - Biotic and Abiotic components. Functions -
Energy flow in ecosystems, energy flow models, food chains and food webs. Biogeochemical
cycles, Ecological succession.

Unit VIII: Aquatic Microbiology and Planktonology

General introduction to microbiology

Micro-organisms in freshwater and marine water systems.

Aquatic bacteriology - Pathogens, distribution preventions and control.

Evolution and gene flow, population and community dynamics, water and soil microbiology,
biogeochemical cycling, and microorganisms in biodeterioration and bioremediation.
Classifications of plankton based on size, mode of life, life cycle and feeding habits.
Luminous plankton, biology of important plankton.

Phyton and Zooplankton- Method of collection of plankton and estimation of primary and
secondary productivity, factors affecting productivity, regional differences and seasonal
variations. Adaptation of plankton —structural (weight increases of surface area, floatation)
and physiological (specific gravity, water content, fat content, defensive vacuoles)
mechanisms. Phytoplankton and Zooplankton inter relations. Red tide phenomenon- its
causes and effects.

Unit IX: Environmental Policy:

National environmental policy, national forest policy, national water policy and other policies
e.g. national biotechnology policy, national agricultural policy etc.

Overview of Environmental Laws: Wildlife Protection Act, 1972 , Forest Conservation Act,
1980, Indian Forest Act, Revised 1982, Biological Diversity Act, 2002, Water (Prevention
and Control of Pollution) Act, 1974 amended 1988 and Rules 1975, Air (Prevention and
Control of Pollution) Act, 1981 amended 1987 and Rules 1982, Environmental (Protection)
Act, 1986 and Rules 1986, The Plastic Waste Management Rules, 2016, The Solid Waste
Management Rules, 2016.

Environmental Conventions and Agreements: Montreal Protocol, 1987, Conference of Parties
(COPs), Ramsar Convention on Wetlands (1971), Earth Summit at Rio de Janeiro, 1992,
Convention on Biodiversity (1992), UNFCCC, Kyoto Protocol, 1997, IPCC, UNEP, IGBP.
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M.A. HISTORY SYLLABUS FOR SEMESTER AND CREDIT PATTERN
(M.A. Part | and Part 1)

First Semester
Core/ Compulsory Courses

SOHS/HIS/CO001, Paper-I:  Principals of History (03 Credits)

SOHS/HIS/C002, Paper-I1:  World History(From C.1775t01848 AD) (03 Credits)
SOHS/HIS/CO003, Paper-I11: History of Afro-Asian Nationalism. (03Credits)
SOHS/HIS/CO004, Paper- IV: Indian National Movement

(From1857t01919 AD) (03 Credits)

SOHS/HIS/C 005, Paper-V: Women in Indian History (03 Credits)
SOHS/HIS/C 006, Paper-VI: Political History of Uttarakhand
(From 600 BC to 1949 AD ) (03 Credits)

Second Semester
Core/ Compulsory Courses
SOHS/HIS/C 007, Paper-VII:

Sources of Indian History (03 Credits)

SOHS/HIS/C 008, Paper-VI1II: World History(FromC.1848t01914 AD) (03 Credits)
SOHS/HIS/C 009, Paper-1X: Constitutional Development

(FromC.1858-t01950AD) (03 Credits)
SOHS/HIS/C 010, Paper- X: Indian National Movement

(From1919t01947AD) (03Credits)

SOHS/HIS/C 011, Paper-XI:
SOHS/HIS/CO012, Paper-XII:

Ecology and Environment in History
Cultural History of Uttarakhand
(From early Times to 1949 AD)

(03 Credits)
(03 Credits)

Self Study Courses:Student has choose to one paper:

SSol- Science & Technology in Ancient India (03 Credits)
or
SS02 Tribal Histories of India (03 Credits)
Third Semester

Core/ Compulsory Courses
SOHS/HIS/C 013, Paper-XI1I: Historical writings:Schools & Historians (03 Credits)
SOHS/HIS/C 014, Paper-XIV: Historical Tourism (03 Credits)
SOHS/HIS/C 015, Paper-XV: Twentieth Century World

(From C.1914t01945AD) (03Cradits)

Elective Courses/ Specialised Courses - Student has to choose ONE GROUP of Elective
papers out of A (Ancient India) Or B (Medieval India) Or C (Modern India).

Group-A (Ancient India)

SOHS/HIS/EOQ1A, Paper-XVI: History of Ancient India

(From earliest Times to 185 BC) (03 Credits)
SOHS/HIS/EQ2A, Paper- XVII: History of Ancient India

(From C. 186 BC to 650AD) (03 Credits)
SOHS/HIS/EQ3A, Paper- XVII: History of Ancient Northern India

(From C. 650 to1200AD.) (03 Credits)

or
Group-B (Medieval India)

SOHS/HIS/EQL1B, Paper- XVI. History of Delhi Sultanate(From C.1192 t01320 AD) (03
Credits)

SOHS/HIS/E02B,Paper- XVII:History of Delhi Sultanate(From C.1320 to1526 AD) (03 Credits)
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or

or

SOHS/HIS/EQ3B,Paper-XVIlI:History of Mughal India(FromC.1526 t01627AD.) (03 Credits)

Group-C (Modern India)

SOHS/HIS/EOLC, Paper-XVI: History of Modern India (From 1757 t01857AD) (03 Credits)

SOHS/HIS/EQ2C, Paper-XVII: History of Modern India (From 1858-to 1947AD) (03 Credits)
SOHS/HIS/EQ3C, Paper-XVIII: History of Modern India (From 1948 t02000AD) (03 Credits)

Self Study Courses: Student has choose to one paper:

SS03 Science & Technology in Medieval India (03 Credits)
or
SS04 Indian Society-Continuity and Change (03 Credits)

Elective Courses/ Specialised Courses - Student has to choose ONE GROUP of Elective
papers out of A (Ancient India) Or B (Medieval India) Or C (Modern India).

Fourth Semester
Core/ Compulsory Courses-

SOHS/HIS/CO016, Paper- XIX: Twentieth Century World
(FromC.1945t02000AD) (03 Credits)

SOHS/HIS/CO017, Paper- XX: History of USA (FromC.1885 t01945AD) (03 Credits)

SOHS/HIS/C018, Paper- XXI: Project Work/ Dissertation (03 Credits)

Elective Courses/ Specialised Courses-
Group-A (Ancient India)
SOHS/HIS/EO4A, Paper- XXII: History of Ancient Southern India

(FromC. AD 650 to1200AD) (03 Credits)
SOHS/HIS/EOSA, Paper-XXIII: Society and Culture of Ancient India (03 credits)
SOHS/HIS/EOQBA, Paper- XXIV: Economic Life in Ancient India

(From earliest time to 1200 A.D.) (03 Credits)

Group-B ( Medieval India)
SOHS/HIS/E04B, Paper- XXII: History of Mughal India

(FromC. 1627 to 1757AD.) ( 03 Credits)
SOHS/HIS/EO5B, Paper- XXIII: Society and Culture in Medieval India
(From C. 1200 to 1757AD.) (03 Credits)
SOHS/HIS/EQ6B, Paper-XXIV: Economic Life in Medieval India
(FromC..1200t01757AD) (03Credits)
or
Group-C (Modern India)
SOHS/HIS/EQAC, Paper- XXII: History of Ideas in Modern India (03 Credits)
SOHS/HIS/EOSC, Paper -XXIII: Society and Culture in Modern India
(From C.1757 t01964AD) (03 Credits)
SOHS/HIS/EOQ6C, Paper- XXIV: Economic life in Modern India
(From C. 1757 to1964AD) (03Credits)
Self Study Courses:Student has choose to one paper:
SS05 Science & Technology in Colonial India (03 Credits)
or
SSo6: History of Indian Diaspora (03 Credits)
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M.A. HISTORY- First Semester

CORE/ COMPULSORY PAPER

Unit1
Unit 2

Unit 3
Unit 4

Unit 5

Unit 6

SOHS/HIS/CO001,: Principles of History

Meaning of History, Definition & Scope, Subject matter of History

Types of History—social, economic, intellectual, agrarian, urban, art history. Use
and Misuse of history.

Problems of Periodisation.

Obijectivity, Determinism, Relativism, Causation, Generalization in history and
Moral judgement in history.

History and other Disciplines.

Ancillary Sciences : Archeology, Paleography, Epigraphy, Numismatics
Auxiliary Sciences: Linguistics, Sociology, Economics, Political Science,
(Influences of statistics on historical methods.

Interpretation and speculation, causation verses evidence, historical Positivism.

Recommended Readings:
. Ali, B. Shaikh, History: Its Theory and Methods, MacMillon, 1978
. Bloch, Marc, The Historians Craft, Vintage Books

. Collingwood,R.G., The Idea of History, Oxford, 1961

1
2
3. Carr, E. H., What is History, Penguin, 1961, 1964 (Hindi also-1976)
4
5

. Thomson, David, The Aims of History, 1972

6. Elliot and Dowson., History of India as told by its own Historians,

7. Elton, G. R., The Practice of History, London, 1967

8. Mukhia, Harbans, Historians and History of Medieval India,N.Delhi, 976

9. Thompson, J. W., History of Historical writing, New York,1942,1954

10. Thapar, Romila, The Past and the Prejudices, Delhi, 1975

11. Phillips, G. G., Historians of India, Pakistan and Cylone.

12. Robert. N. Burns & Hugh Raymen,(edited) Philosophies of history, Oxford, 2000
13. Authur Marwick, The nature of history, Macmillan, London.

14.Michael Stanford, The companion to the Study of History, Blackwell, Oxford.1996
15. J. Gardiner, What is history today, Macmillan, London, 1988

16. Foucault Michel, The order of things, Tavistock Publications, London,1970 .

17. Appleby, Telling the truth about history,Norton, New York 1994

18. E.L. E. Roy Ladurie, The territory of the Historian, Harvester Press, Britain.1979
19. Verma, Lal Bahadur; Itihas Ke Bare Maen

20. Om Prakash, Hindi Kalam

21. Pande, G. C., Itihas Darshan, Jaipur, 1998

22. Saxena, R. K., Sultnat Kalin Itihaskar

23. Saxena, R. K., Madhya Kalin Itihaskar

24 Khurana and Bansal; Itihas Lekhan, Avdharnaen tatha paddhyatiya, L.N. prakashan,
Agra,2005-2006

25. Shridharan, Itihas lekhan, Orient Longman, 2011

26. Kauleshwar Rai, Itihas Lekhan, Allahabad, 641192010
27. Chaube, Jharkhand, Itihas darshan, Varanasi,8" (editon)2010

SOHS/HIS/C002,: World History ( C. 1775 to-1848 A.D.)

Unit 1- American Revolution (1776) —causes and effects.
Unit 2- France on the eve of the revolution of 1789 A.D.:-

a) Social, Political and Economic Condition of France.
b) Intellectuals and their impact.
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Unit 3 - Course of French revolution:-

a) National Assembly and its works,
b) Working of National Convention and its estimate.

Unit 4- Napoleon:

a) Rise of Napoleon ; As first Consul and King
b) Downfall of Napoleon; Estimate of Napoleon.

Unit 5-Vienna Settlement — Principles and criticism.

a) Concert of Europe-Holy Alliance; Quadruple Alliance.

Unit 6- France 1815 to 1848 :-

a) Charles X and July Revolution
b) Louis Philippe’s domestic and foreign policy.
c) Revolution of 1848- its internal and external impact.

Recommended Readings :

O©OoOo~NOoO Ol WN -

. Fisher, H.A.L., A History of Europe (London, Fontana Library, 1969).

. Hinsley, F.H. (ed.), And Modern History: Material Progress and World Wide Problems.
. Joll. James, Europe Since 1870: An International History (Har-Row, 1973).

. Langer, W.L., European Alliances and Alignments. (Greenwood, 1977).

. Lefebvre, Georges, Coming of the French Revolution (Princeton, 1989).

. Palmer, R.A. and Cotton, Joel, A History of Modern World, 6th ed. (Mcgraw, 1982).

. Parks, H.B.,The United States of America.

. Rude, George, Revolutionary Europe (1984).

. Hazen, C.D.; Modern Europe,

10. Saboul, A., The French Revolution.

11. Stavrianos, L.S., The World Since 1500 (1928).

12. Thompson, David, Europe Since Napoleon (Penguin, 1957, 1966).

13. Jain & Mathur, Vishwa Ka Itihas from 1500 to 1950 AD, Jaipur, 1999, 2001

14. Parthasarthi, G., Vuishva Ka Itihas (Delhi, Hindi Directorate, 1983)

15. Khurana & Sharma, Vishva Ka Itihash, Laxmi Narayan Agarwal, Agra, 2007

16. Chauhan, Devendra Singh, Adhunik Europe ka Itihas

17.Katalbey,C.D.M.; Adhunik Kal Ka Itihas(1789 to present time) translated by Vishwa
Prakash, S.Chand, Delhi.

Unit 1-

Unit 2-

Unit 3-

Unit 4-
Unit 5-

SOHS/HIS/CO003,: History of Afro-Asian Nationalism

Nationalism —Concept, meaning and definition — Theories of Nationalism —
Colonisation — Anti-colonial struggles — Rise of Nationalism.

China — 1911 revolution — Sun Yat Sen — KMT — Chinese Communist party,
People’s Republic of China.

South East Asia — Dutch Colonisation of Indonesia — Nationalism struggle in
Indonesia — French Colonization of Indo-China,

Colonisation of Middle East — Arab Nationalism — Nationalist struggle in Egypt.
Africa — Colonisation of Africa — Anti-colonial struggle in Africa — African
Nationalist Movement in South Africa.

Recommended Readings :
. S. Hall, D.G. E., History of South East Asia, MacMillan., London. 1981,
. Clyde and Beers, History of East Asia.

Harrison Church, R.J., West Africa.

1
2
3. Fisher, S.N., The Middle East.
4
5

. Baril Davidson, The Growth of African Civilisation East and Central Africa to the Late
19" Century.
6. Panthari, Shailendra, Sudur Poorva Ka Itihas, U.P.Hindi Sansthan, Lucknow,1973
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7. Jain & Mathur, Vishwa Ka Itihas from 1500 to 1950 AD, Jaipur, 1999, 2001
8. Parthasarthi, G., Vuishva Ka Itihas (Delhi, Hindi Directorate, 1983)
9. Khurana & Sharma, Vishva Ka Itihash, Laxmi Narayan Agarwal, Agra, 2007

SOHS/HIS/CO004,: Indian National Movement ( C.1857 to 1919AD)

Unit 1 - The Revolt of 1857 — causes and consequences-Factors leading to the Emergence
of Indian Nationalism.

Unit 2 - Founding of Indian National Congress - Moderate and Extremists-1885-1907AD

Unit 3- Partition of Bengal 1905 —Swadeshi and Boycott Movements, Rise of Muslim
league .

Unit 4 - Congress Split, 1907. Revolutionary Trends at home and abroad for India's
Freedom. Home Rule Movement- Lucknow Pact, 1916

Unit 5- Impact of the World War-1 — Rowlatt Act and Jallianwallah Bagh Massacre,
Peasant Movement In India.

Recommended Readings:

1. Bipan Chandra, Nationalism and Colonialism in Modern India.(Hindi- Bharat Mein
Upniveshvad aur rashtravad, Anamika Publishers and Distributer, Delhi, 19980

2. Sumit Sarkar, Modern India.(Hindi- RajKamal Prakashan, Delhi, 8" edition 2001)

3. Sen, S.P., 1857.

4. Choudhary, V.C.P.,Theories on Indian Revolt of 1857.

5. Pandey, B.N., A Contemporary History of the Indian National Congress (Vols. 1, 2, 3)

6. Pattabi Sitaramaiah, The Indian National Congress.

7.Tara Chand, Freedom Movement in India,(IV Vols), Government of India, New Delhi,1972
8. Majumdar, R.C., History of Freedom Movement in India, 3 vols, Calcutta. 1962,

9. Aggarwal, R.C., Constitution Development and National Movement of India, S. Chand &
Co., New Delhi, 1988,.

10. Judith Brown, Modern India.

11. Abel, M., Glimpses of Indian National Movement, (First Edition), The ICFAI University
Press, Hyderabad, 2005,

12. Grover, B.L., and Grover, S., The Evolution of Indian Constitution and Freedom
Struggle, S.Chand & Company Ltd, New Delhi, 1985,

13. Singh, Ayodhya; Bharat Ka Mukti Sangarsh

14. Singh, Gurumukh Nihal; Landmark of Indian Constitutional and National Development
1600-1919AD., Indian Book Shop, Bombay

15. Aggarval, R.C., Indian Constitutional and National Development

16.Bipan Chandra, Bharat Ka Swantantra Sangharsh, NBT, 6th edition, 1988

17.Durgadass, Bharat Curzen SE Nehru aur uske Pashchat, Wilco Pub. Bombay

18. Grover and Yashpal, Adhunik Bharat Ka Itihas, S.Chand & Company, Delhi.2001

SOHS/HIS/C005,: Women in Indian History

Unit 1 Definition of Women’s Studies — Its Objectives — Status of Women in ancient,
medieval and modern India

Unit 2 Women contribution to literature and fine arts

Unit 3 Contribution of women in Indian National movements.

Unit 4 Rise of Women’s Organisations and Feminist Movement

Unit5 Legal and Constitutional Rights of women in Indian.

Uniy 6 Role of Women in politics and administration in post independence era.

Recommended Readings:
1. Tara Ali Aog, India’s Women Power.
2. Rama Mehta, Socio-legal, Status of Women in India.

5|Page



w

Srinivas, M.A., The Changing position of Indian Women.
4. Nanda, B.R., Indian women from Purdah to Modernity, Vikas Publishing House, New
Delhi.

5. Altekar, A.S., The Position of Women in Hindu Civilisation, Motilal Banarsi Das,1956

6. Neena Desai, A Decade of Women’s Movement in India.

7. Bovehur David, The Feminist Challenge, The Movement for Women’s Liberation in

Britain and U.S,

8. Banbs Olive, Faces of Feminism — A Study of Feminism as a Social Movement.

9. Gandhi, M.K., Women and Social Justice.

10. Radha Kumar, The Women’s Movement in India.

11. Education and Women Empowerment, Association of Indian University(AIU House),
N.Delhi, 1999

12. Scott, J.,Gender and the Politics of India, OUP,, 1989

13. Mishra, R., Women in Mughal India(1526-1707), Munsilal Manohar das, Delhi, 1967

14. Tripathi, L.K., (Ed.)The Position and Status of Women in Ancient India, Varanasi, 1988
(2 Vols)

15. Sharma, R.K., Nationalism, Social reform, Indian Women (1921-1937), Patna, 1981

16. Bharat Maen Narivad, Delhi Uni. Hindi Karyanvayan Pub.

17. Agrawal, C.M. Yug-Yug Maen Nari, Almora, 2001

18. Bhartiya Samaj mein Stiaon ki Prasthiti, Rashtriya Simiti report, Allied pub. Delhi,
ICSSR

19. Mishra, Urmila Prakash, Prachin bharat mein Nari, M.P. hindi granth Academy, 2002

SOHS/HIS/CO06,: Political History Of Uttarakhand (C. 600 BC to 1949AD)

Unit 1- Early History of Uttarakhand
(i) Source Material for the Study of the History of Uttarakhand.
(ii) Outlines of the history of Uttarakhand from 600BC to Katyuri Period
(iii) Rise and downfall Of Katyuri dynasty.

Unit 2- State Formation in Uttarakhand
(i) Panwars Dynasty in Garhwal and Chands Dynasty in Kumaun and their
administrative set up.
(iii Political Relations of Kingdoms of Uttarakhand with rulers of Delhi in medieval
times and Sikh, Nepal and Sirmore.
Unit 3- Colonisation of Uttarakhand
(i) Gorkha invasion and its impact.
(ii) British administration in Uttarakhand-Land revenue and education..
Unit 4-Political Awakening and National Movement in Uttarakhand
(i)  Press, Coolie Begar, Forest Agitations, Dola- Palki.
(i)  National movement in Uttarakhand since 1920.
Unit 5-Tehri Garhwal Princely State
(i) Administration
(i1) Prajamandal Movement and merger in Indian Union.

Recommended Readings:

1. Atkinson, E.T., The Himalayan Gazetteer, Vol. Il,Pt.I-1l (Hindi translation, Prakash
Thapliyal, Dehradun, 2003)

2. Dabral, S.P., Uttarakhand Ka Itihas, VVol.1-17.Veergatha Prakashan, Dogadd, 1974-1991

3. Guha, Ramchandra, Unquite Woods,OUP, N. delhi 2001

4. Joshi, M.P., Morphogenesis of Kuninda Society, Almora, 1989

5. Joshi, M.P., Uttaranchal Sanskriti: RISHI,, Almora, 1994
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6. -------mmm- Uttarakhand Past and Present.(3 Vols),Almora,1990-93

7. Katauch, Y.S., Madhya Himalaya Ka Puratvatva, Lucknow, 1981

8. Katauch, Y.S.(ed.) Uttarakhand Ka Naveen Itihas, Dehradun, 2005

9. Nautiyal, K.P., Archaeology of Kumaon including Dehradun.Chowkhamba Prakashan

Varanasi, 1969

10.Nautiyal, K.P.& B.M. Khanduri, Emergernce of Early Culture in Garhwal Himalaya,

Srinagar. 1991.

11.Negi,S.S.,Madhya Himalaya Ka Rajnitik Avam Sanskritik Itihas,VVani Prakashan,Delhi,

1988.

12. Pande, B.., Kumaon Ka Itihas, Almora, 1990

13. PAHAR (Nainital) all relevant Volums

14. Khanduri, B.M., Archaeology of Alaknanda Valley,Book india, New Delhi, 1994’

15. Bhakuni, Hira, Sangramiyaun Ke Sartaj Pt. Badri Datt Pande, Bareilly, 1989

16. Manral, Dharam, Svatantrata Sangram Mein Yogdan.

17. Raturi, H.K., Garhwal Ka Itihas, Tehri, 1980

18. Rawat, A., History of Garhwal(1358 to 1947), Delhi, 1989

19. Saklani, Atul, The History of Princely State- Tehri.,Delhi, 1987

20. Saklani, Dinesh, Ancient Communities of Himalaya, Delhi, 1995

21.Tolia,R.S.,(ed.)British Kumaon-Garhwal(2 Vols), Walley, P.(discription),Almora,1994-96

22. Uttarankhand Bharati, all Vols.

23. Valdiya, K.S., (ed.), Kumaon Land and People,gyanodaya Prakashan, Nainital, 1988

24. Zaidi, Rehana, Madhya Himalaya Ke Partiya Rajya Avam Mughal Shashak, Delhi, 1994

25.Pathak Shekhar,Uttarakhand Mein Coolie Begar Pratha, Radhakrishna Prakashan, Delhi,

1987

26. Thapliyal, Rekha, Prachin Madhya Himalaya, N. Delhi, 1991

27. Kandari,O.P. & O.P. Gusain(ed.), Garhwal Himalaya: Society, Nature and Culture, Trans
Media, Srinagar,2001

28. MUHA, Journal of Meerut University.Vols. 5- (Special Issue on Uttarakhand.)

29. Handa, O.C. History of Uttarachal, Indus Pub., N.Delhi, 2002

30.Bisht,Surendra Singh;Himalaya Maen Upniveshvad aur Paryavarnan, Trans Media
Srinagar,2007

31. Khanduri, B.M & S.S.Negi; Uttarakhand : A Historical Profile, Trans Media, Srinagar,
2007

32. Zaidi,S.A.H.,& Rehana Zaidi, Garhwal-Mughal Sambandh, Aligarh, 1985

33. Sharma, D.D., Uttarakhand Gyan Kosh, Ankit Prakashan, Haldwani, 2012

M.A. HISTORY -Second Semester
Core/ Compulsory Courses

SOHS/HIS/CO007,: Sources of Indian History

Unit1 Ancient Indian literary sources: Sanskrit, Pali, Prakrit and archaeological
sources

Unit 2 Medieval Sources: Sanskrit, Arabic, Persian, Urdu.

Unit 3 Bhakti literature

Unit 4 Modern Sources: English, and vernacular literature.

Unit 5 Modern Historians and their writings: V Smith, R.G.Bhandarkar, K.P.

Jayaswal,R.C.Mazumdar,J.N.Sarkar,D.D.Kosambi,Irfan Habib,Bipin Chandra.

Recommended Readings :

1. Ali, B. Shaikh, History: Its Theory and Methods, MacMillon, 1978
2. Bloch, Marc, The Historians Craft, Vintage Books

3. Carr, E. H., What is History, Penguin, 1961, 1964 (Hindi also-1976)
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4. Collingwood,R.G., The Idea of History, Oxford, 1961

5. Thomson, David, The Aims of History, 1972

6. Elliot and Dowson., History of India as told by its own Historians,

7. Elton, G. R., The Practice of History, London, 1967

8. Mukhia, Harbans, Historians and History of Medieval India,N.Delhi, 976

9. Thompson, J. W., History of Historical writing, New York,1942,1954

10. Gandhi, Leela, Post-colonial Theory

11. Thapar, Romila, The Past and the Prejudices, Delhi,1975

12. Thompson, Paul, The Voice of the Past

13. Phillips, G. G., Historians of India, Pakistan and Cylone.

14. Robert. N. Burns & Hugh Raymen,(edited) Philosophies of history, Oxford, 2000
15. Authur Marwick, The nature of history, Macmillan, London.

16.Michael Stanford, The companion to the Study of History, Blackwell, Oxford.1996
17. J. Gardiner, What is history today, Macmillan, London, 1988

18. Foucault Michel, The order of things, Tavistock Publications, London,1970 .

19. Appleby, Telling the truth about history,Norton, New York 1994

20. E.L. E. Roy Ladurie, The territory of the Historian, Harvester Press, Britain.1979
21. Toynbee, Arnold, A stduy of History (also in Hindi)

22. Edward, Said, Post Modernism — A Theory

23, ~mmmeee- , Orientalism, London, 1978

24. Burke, Peter, History and Social Theory

25..0m Prakash, Hindi Kalam

26.Saxena, R. K., Sultnat Kalin Itihaskar

27. Saxena, R. K., Madhya Kalin Itihaskar

28.Khurana and Bansal; Itihas Lekhan, Avdharnaen tatha paddhyatiya, L.N. prakashan,
Agra,2005-2006

29. Shridharan, Itihas lekhan, Orient Longman, 2011

30.Pande, G. C., Itihas Darshan, Jaipur, 1998

31.Verma, Lal Bahadur; Itihas Ke Bare Maen

SOHS/HIS/C008,: World History (C. 1848 to 1914 A.D.)

Unit 1- France
A. Establishment of second republic in 1848 A.D.
B. Napoleon Il and the Second empire — Domestic and Foreign policy.
C. Problems faced by the Third Republic
Unit 2 -Germany
Unification of Germany 1848 A.D. to 1870 A.D.
Domestic and Foreign policy of Bismark 1870 A.D. to 1890 A.D.
William II and his world’s politics.
Unit 3 -ltaly

> 0w

Unification of Italy 1848 A.D. to 1870 A.D.
B. Internal and External policy of Italy from 1870 A.D. to 1914 A.D.
Unit 4 -Eastern Question
A. Crimean War.
B. Berlin Congress — Circumstances, clauses and criticism.
C. Young Turk movement 1908 A.D.
D. Balkan Wars —1912—1913 A.D.
Unit 5. -International diplomacy on the eve of World War | and Causes of First World
War

Recommended Readings:
1. Bury, J.I.T. France, 1840 (Routledge Chapman and Hall, 1985).
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. Fisher, H.A.L., A History of Europe (London, Fontana Library, 1969).

. Hill, Christopher, From Reformation to Industrial Revolution (Penguin, 1970).

. Hill, Christopher, Lenin and the Russian Revolution (Penguin, 1978).

. Hinsley, F.H. (ed.), And Modern History: Material Progress and World Wide Problems.
. Joll, James, Europe Since 1870: An International History (Har-Row, 1973).

. Langer, W.L., Diplomacy of Imperialism.

. Langer, W.L., European Alliances and Alignments. (Greenwood, 1977).

. Lefebvre, Georges, Coming of the French Revolution (Princeton, 1989).

10. Palmer, R.A. and Cotton, Joel, A History of Modern World, 6th ed. (Mcgraw, 1982).
11.Randal,J.G.&David Donald, The Civil War and Reconstruction 2nd rev., ed. (Heath,1969).
12. Rolls, Eric, History of Economic Thought.

13. Rude, George, Revolutionary Europe (1984).

14.. Saboul, A., The French Revolution.

15. Taylor, A.J.P., The Origins of the Second World War.

16. Taylor, A.J.P., The Struggle for Mastery in Europe (OUP, 1954).

17. Thompson, David, Europe Since Napoleon (Penguin, 1957, 1966).

18. Katalbey, Europe in Modern Times (Hindi and English)

19. Hazen, C.D., Modern Europe (Hindi and English)

20. Jain & Mathur, Vishwa Ka Itihas from 1500 to 1950 AD, Jaipur, 1999, 2001

21. Parthasarthi, G., Vuishva Ka Itihas (Delhi, Hindi Directorate, 1983)

22. Khurana & Sharma, Vishva Ka Itihash, Laxmi Narayan Agarwal, Agra, 2007

23. Chauhan, Devendra Singh, Adhunik Europe ka Itihas

24. Katalbey,C.D.M.; Adhunik Kal Ka Itihas(1789 to present time) translated by Vishwa
Prakash, S.Chand, Delhi.

O©oo~NOoO Ok wdN

SOHS/HIS/CO009: Constitutional History of India (C. 1858-to 2000AD)
(with landmark Amendments)

Unit 1 -Introduction of Constitutional history of India—
The Government of India Act of 1858; The Indian Councils Acts, 1861&1892.
Unit 2 -Constitutional Development— The Indian Councils Act of 1909, Government of
India Act, 1919.
Unit 3 -Government of India Act of 1935
Unit 4 -Cabinet Mission Proposals 1946, The Indian Independence Act of 1947,
The Constitution of India, 1950 — Salient Features.
Unit 5 -Landmark Constitutional Amendments — 24th and 25" Amendments,
44th Amendment and 52nd Amendment, Anti Defection Law,
72nd and 73rd Amendments - Panchayat and Nagar Palika Acts.

Recommended Readings:

1. Kapur, A.C., Constitutional History of India.

2.Agarwal, R.C. 1988, Constitutional Development and National Movement of India,
S.Chand & Co., New Delhi.17

3. Keith, A.B., The Constitutional History of India

4. Mahajan,V.D., Constitutional History of India

5. Chhabra,.G.S., Constitutional History of India

6. Sharma, Bhadra Dutt; Bharat Ka Samvadhanik Itihas, Shiv lal Agrawal, Agra.

Web Sources:

1. Constitution of India with all amendments:http://indiacode.nic.in/coiweb/welcome.html
2. Making of the Constitution:
http://www.legalserviceindia.com/constitution/const_indial.htm

9|Page



3. Basic structure:http://www.humanrightsinitiative.org/publications/const/
the_basic_structure_of the_i ndian_constitution.pdf
4. Extracts from the Constitution:http://mama.indstate.edu/users/india/country/const.html

SOHS/HIS/CO010,: Indian National Movement (C.1919-to 1947 AD)

Unit 1-  Gandhian Era -Non-Cooperation Movement -Khilafat Movement -Swarajist Party

Unit2-  Simon Commission; Lahore Congress; Civil Disobedience Movement; Quit India
Movement.

Unit 3-  Impact of World War 1l -Subash Chandra Bose and the INA

Unit4-  Peoples Movement in Indian Princely States; tribal and trade union movement in
India

Unit5-  Rise of Communalism and Partition of India,

Recommended Readings:

1. Bipan Chandra, Nationalism and Colonialism in Modern India.

2. Sumit Sarkar, Modern India.

3. Chaudhary, V.C.P.,Theories on Indian Revolt of 1857.

4. Pandey, B.N., A Contemporary History of the Indian National Congress (Vols. 1,2,3)

5. Pattabi Sitaramaiah, The Indian National Congress.

6. Tara Chand (1972), Freedom Movement in India, (IV Vols), Government of India, New
Delhi.

7. Majumdar, R.C., 1962, History of Freedom Movement in India, 3 vols, Calcutta.

8. Aggarwal, R.C., 1988, Constitution Development and National Movement of India,
S.Chand & Co., New Delhi.

9. Judith Brown, Modern India.

10. Abel, M., 2005, Glimpses of Indian National Movement, (First Edition), The ICFAI
University Press, Hyderabad.

11. Grover, B.L., and Grover, S., 1985, The Evolution of Indian Constitution and Freedom
Struggle, S.Chand & Company Ltd, New Delhi. 1947, (First Edition), Indian Council of
Historical Research, New Delhi.

SOHS/HIS/CO011,: Ecology and Environment in History

Unit 1 Ecology: What is Ecology, Scope of Ecology,

Unit 2 Environment: What is Environment, Component of Environment, Environmental
degradation and its impact on present and future.

Unit 3 Environmental consciousness in ancient India and Conservation:
The concept of nature in our spiritual traditions, Ethics of environmental
awareness and conservation in ancient culture and literature of India.
Indus valley civilization: Planned urbanization, drainage system, worship of
different components of nature, concept of prakriti and purush.
Pre-Vedic and Post-Vedic civilization.
Forest and wild life management in Maurya and Gupta period, small scale
industries based on natural resources in ancient India.

Unit 4 Environmental consciousness in Medieval India.
Exploration of natural resources for economic development in early Medieval
India.
Exploration of natural resources for ecological development in Mughal period.
Over exploitation and ecological destabilization during later Mughal period.

Unit 5 Environmental and Ecological consciousness in Modern India.
British imperialism and Nature.
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Over exploitation of natural resources.
Impact of industrialization on environment.

Unit 6 Environmental Movements in Independent India.
Narmada, Chipko and Aipiko.

Recommended Readings:

1. Agrawal, Arun, Environmentality, Oxford University Press, 2005

2. Arnold, David (ed.), Nature, Culture and Imperalism, OUP, 1996

3. Gadgil,Madhav and Guha, Ramachandra, This Fissured Land, OUP, 1993

4. Grove, Richard, Ecology, Climate and Empire, OUP, 1998

5. Guha, Sumit, Environment and Ethnicity in India, Cambridge University Press, 1999

6. Saberwal, VVasant, and Rangarajan, Mahesh (ed.), Battles over Nature, Permanent Black,

2005.

7. Sivaramkrishnan, K., Modern Forests: State making and Environmental Change in
Colonial Eastern India, Stanford University Press, 1990.

8. Skaria, Ajay, Hybrid Histories, OUP, 1999.

9. Vaidyanathan, A., India’s Water Resources, OUP, 2006.

10.William P.Cunningham & Barbara Woodworth Saigo, Environmental science, USA, 1990

11. E.P. Odum, W.B. Philadelphia (ed.) Fundamentals of Ecology, Pennsylvania USA-1959

12. Sharma,P.D. Ecology and Environment, Rastogi Publications, Meerut, 1990

13. Chopra, Puri & Das., Social, Cultural and Economic History of India Vol-I, Il & 111,

14. Mohd. Ahsan, Forest and Wild life Management in ancient India, Looking through the
Mauryan Times, Paryavaran Gyan Yagya Samiti, Lucknow.

15. Srivastava, K.C. Prachin Bharat ka Itihas tatha Sanskriti (Hindi),United BookDepot,
Allahabad, 2009-10

16. Verma., Harishchandra Madhyakalin Bharat (Hindi directorate, Delhi Uni),

17. Bipin Chandra ,(Hindi) Bharat Mein Arthik Rashtravada Ka Udbhav Aur Vikas,Anamika

Publisher and Distributer, Delhi. 1998

18. K.A. Nilkantha Sastri., Nand Maurya Yugin Bharat(Hindi),Delhi, 1969

SOHS/HIS/CO012,: Cultural History of Uttarakhand (from Earliest Times to 1949AD)

Unit 1 Sources of Cultural History of Uttarakhand

Unit 2 Society and Economy of Uttarakhand —
Tribes : Bhotia, Tharu, Boxa and Jaunsari
Social Stratification; Trans-Himalyan Trade

Unit 3 Religion in Uttarakhand: Folk and Pauranic-
Shaivite, Vaishnavite, Shakta and Nath Sects.
Unit 4 Religions in Uttarakhand
Buddhism, Jainism, Islam, Sikhism and Christianity.
Unit 5 Pilgrimage tradition in Uttarakhand
Chaturdham yatra ,Kumbha mela, Nanda Jat and Kailash Mansarover
Unit 6 Traditions of Uttarakhand

(i) Oral Tradition: Songs,Jager,Dance and Drama.
(iii) Fairs and Festivals- Devidhura Bagwal, Bisu festival, Uttarayani, lossar,
Jandha mela, Urs of Piran Kaliyar

Unit 7 Salient features of art and architecture of Uttarakhand.

Recommended Readings:

1. Atkinson, E.T., The Himalayan Gazetteer, Vol. II,Pt.I-1l, (Hindi translation, Prakash
Thapliyal, Dehradun, 2003)

2. Khanduri, B.M., Archaeology of Alaknanda Valley,Book India, New Delhi, 1994’
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3. Joshi, M.P., Uttaranchal Sanskriti: RISHI,, Almora,1994

4. Dabral, S.P., Uttarakhand Ka lItihas, VVol.1-17.Dugadda- Kotdwar, 1973-1991

5. Nautiyal, K.P., Archaeology of Kumaon including Dehradun.Varanasi, 1969

. Nautiyal, K.P.& B.M. Khanduri, Emergernce of Early Culture in Garhwal Himalaya
Srinagar, 1991

7. Negi, S.S., Madhya Himalaya Ka Rajnitik Avam Sanskritik Itihas, Delhi,1988

8. Pande, B., Kumaon Ka Itihas, Almora 1996

9. Pande, T., Kumaon Lok Sahitya.

10. PAHAR(Nainital) all Volums

11. Chatak, Govind; Madhya Himalaya Ki Sanskriti, Indus Pub. N.Delhi, 2000

12. Kandari,O.P. & O.P. Gusain(ed.), Garhwal Himalaya: Society, Nature and Culture,Trans
Media, Srinagar,2001

13. Sharma, D.D., Uttarakhand Ka Samajik Avam Sanskritik Itihas, Vol. I to V, Ankit
Prakashan, Haldwani, 2012

14. Pokhariyal, H.C., Agrarian economy of the central Himalaya,Indus Pub.N.Delhi,1998

15. PAHAR(Nainital) all Volums

16. Naithani, S.P., Uttarakhand Ke Teerth avam Mandir, Srinagar, 1994

17.Agrawal, C.M., Golu Devta, The God of Justice of Kumaon Himalaya, 1992, Shree
Almora Book Depot, Almora

18. Sharma, D.D., Uttarakhand Gyan Kosh, Ankit Prakashan, Haldwani, 2012

19. Mukundi Lal; Garhwal Painting,Publication Division, Govt. of India, Delhi, 1968

20. MUHA, Journal of Meerut University.Vols. 5- (Special Issue on Uttarakhand.)

21. Saklani, D.P.; Tribal Cmmunities of Uttarakhand, Indus Pub. Delhi,1995

22. Nautiyal S.N. Garhwal Lokmanas,Gaziabad,1975

23, -mmmmmmmmmeeeee Garhwal Loknritya, Gaziabad,1974,

24. Bhatt, M.C. Himalaya Ka lItihas, Parvtiya Ithas Parishad, 1986

25. Valdiya, K.S., (ed.), Kumaon Land and People,gyanodaya Prakashan, Nainital, 1988

26. Singh, Ram, Kali Kumaon, Pahad Pothi, Nainital, 2002

27. Pangti, S.S., Madhya Himalaya Ki Bhotia Janjati, Johar Ke Shaonka, N. Delhi, 1992

28, Guha, ramchandra, Unquit Woods, OUP, Delhi, 2001

(o)}

Self Study Courses:Student has choose to one paper:

SSol:- Science & Technology in Ancient India

Unit |
Science & Technology-Meaning, Scope& Importance, Interaction of science,
technology & society, Sources of history on science and technology in India.

Unit 11
Origins and development of technology in pre-historic period, Beginnings of
Agriculture & its impact on the growth of science & technology.

Unit 11
Science & Technology during Vedic & Later Vedic times.

Unit IV
An outline of development of concepts: doctrine of five elements, Theory of atomism
& attributes of matter in ancient India.

UnitVv

12| Page



st
Major developments in the history of science & technology from A.D. 1 Century to
C-1200.

Recommended Readings:

1. Science, Technology and Medicine in Colonial India, 1999. The New Cambridge History
of India.

2.Deepak Kumar, Disease and Medicine in India: A Historical Overview,

2. Deepak Kumar, Science & The Raj, OUP Delhi, 1995.

3. D. Raina and I. Habib, (ed), Situating History of Science: Dialogues with Joseph Needham,

4. Chakravarti D.K., India: An Archaeological History, Oxford University Press, 1999.

5. Dikshit. S.B., Bharatiya Jyotish Shastra, Poona, 1931

6. Kaye G.R., Hindu Mathematics,., Lahore, 1889.

7. Kaye G.R., Hindu Astronomy, Calcutta, 1924.

8. Jaggi, O.P., History of Science, Technology and Medicine in India, Atma Ram, Delhi.

9. Kumar, Anil, Medicine and the Raj,, 1998

10. The British Medical Policy 1835-1911, Sage Pub. New Delhi

11. Arnold, David, Colonizing the body: State Medicine and Epidemic Desease in nineteenth
Century India, Berkley, University of California press, 1993

12. Chattopadhyaya, D., Science and Society in Ancient India, Research India Publication,
Calcutta, 1977

13. Filliozat, Jean, The Classical Doctrine of Indian Medicine, Munshi Ram Manohar Lal,
New Delhi, 1964

14. Keshwani, N.H., The Science of Medicine and Physiological Conception in Ancient and
Medieval India, New Delhi, 1974

15. Madhu, D., The Antiquity of Hindu Medicine and Civilization, London, 1930.

SS02: Tribal Histories of India

Unit |
Concept of tribe: Indian and Western Definitions of Tribe,
Discourse on Tribes in Colonial and Post Colonial Times. Tribal Movements
Unit 11
Introduction to Historiography of the Little Tradition.
Sources for the Reconstruction of Tribal history( Ethnography, Ethno- history and
Oral history, travellers’ and administrator accounts and field survey)’,
Unit 11
Tribe in Historical perspective;
(i)Tribes in Ancient India (ii) Tribes in Medieval India,(iii) Tribes in Modern India.

Unit IV
Tribal Uprisings in the Colonial and Post-Colonial India.

Unit VvV
Tribal Society in the Modern Perspective;
Changing Economic and Political Status of Tribes.
Constitutional safeguards for Tribes, Impact of ITDP.
Globalisation and Tribes.

Recommended Readings:
1. Ennew J.P. Hirst & K., Peasant as an Economic Category, Tribe, The Journal of Peasant
Studies, 4(4) 295-322, 1977.
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. Charlton. T.H, Archaeology, Enthnohistory and Ethrology; Interpretative Interfaces, 1980,
. M.B. Schiffer(ed), Archaeological Method and Theory- 4, Academic Press.

. Boserup E., The Conditions of Agricultural growth, Chicago Aldine, 1965

. Singh K.S., People of India Series,

. Pratap,A., The Hoe and the Axe; Ethohistory of Shifting Cultivation in Eastern India, 2000
. Sahlines, M, Tribes men, , Prentice Hall, New York, Jersey, , 1968

. Madan T.N., Introduction to Social Anthropology,

. Bradley Birt F.B, Story of an Indian Upland, , London, Smith Elder and Co. 1905

0. Nadeem, Hasnain, Tribal India

P OO NO O, WN

M.A. HISTORY -Third Semester
Core/ Compulsory Courses
SOHS/HIS/C0013: Historical Writings: Schools & Historians

Unitl Origins of Historical narrative, Greek and Latin Historiography: Herodotus,
Thucydides, Polybius, Livy, Tacitus, St. Thomas Acquinas, St. Augustine &
Church historiography.

Unit 2 Chinese tradition: Ssuma-chian.

Unit 3 Ancient Indian Historical tradition: Kalhana

Unit 4 Islamic Historical tradition: Ibnkhaldum, Al-Beruni, Ziauddin Beruni, Abul
Fazal, Khafi Khan

Unit 5 Renaissance: General characteristics, Age of Enlightenment, Romanticism,
Voltaire,.

Unit 6 Rise of Modern  Historiography:  Empirical  tradition,  Bury;

Universalist/Idealist tradition:Toynbee, Spengler; Positivist tradition: August
Comte, Ranke; Annales tradition: MarcBloch, Marxist Tradition: E.P.
Thompson & E.J. Hobsbawm, Subaltern, Orientalism

Recommended Reading:

1. Buddha Prakash. Itihas Darshan. 1962.

2. Dubey, S.R.(ed.), Contemporary Historiography : Methodology & Trends (English &
Hindi).Ujjain. 2001.

3. Pandey G.C. Itihas Swarup Avam Siddhants. Jaipur. 1993.

4. Pathak, V.S. Ancient Historians of India. Gorakhpur. 1984,

5. Philips, C.H. (ed.) Historians of India, Pakistan and Ceylon. London. 1961.

6.Shaikh Ali, B. History : Theory and Method. J.W. Thompson and Bernard Holm, A History
of Historical Writing, Vol-I and 2, New York, Macmillan 1942,

7. John cannon, et. al.(ed), The Blackwell Dictionary of Historians, Oxford Basil Blackwell
1988.

8. Stuart Clark, The Annales Historians—Critical Assessment, Vol-I, London, Routledge,
1999.

9. R.G. Collingwood The Idea of History, , Oxford, OUP, 1946.

10.Peter Hardy, Studies in Indo-Muslim Historical Writing, London, 1997

11. Mohibbul Hassan, (ed.) Historians of Medieval India, Meerut, Meenakshi Prakashan,
1968.

12. D.D. Kosambi An introduction to the study of Indian History, Bombay, 1956.

13. R.C. Majumdar, Historiography in Modern India, Bombay, Asia publishing house 1967\

SOHS/HIS/CO014,: Historical Tourism

Unit 1 Introduction to history of tourism-
Tourist Resources in India — Aims and Objectives. Types of Resources,
Natural Land forms — Climate — Flora and Fauna, Water Bodies.

Unit 2 Cultural and Historical Monuments of tourist interest-
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Caves: Ajanta, Ellora, Badami,

Temples: Sun temple Konark, Khajuraho temples, Balaji temple (Tirupati),
Sravanbelgola,

Gurudwara- Amritsar

Dargah-Ajmer Sharif

Unit 3 Monuments: Delhi, Agra, Rockmemorial Kanya Kumari, Fatehpur Sikri,
Churches of Goa,

Unit 4 Museums :National Museum, Delhi, Prince of Wales Museum, Mumbai,
Victoria Memorial Museum, Kolkata, Salarjung Museum, Hyderabad

Unit5 Chaar Dham Yatra: Badri, Kedar, Gangotri,Jamunotri,-

NOTE: Visitto Historical sites and Submission of a tour Report is Compulsory, it
will be treated one sessional of 20 marks

Recommended Readings:

1. Chris Cooper and Fletcher, Tourism : Principles and Practices.

2. S. Wahab, Tourism Marketing.

3. James W. Morrison, Travel Agent and Tourism.

4. Joun Bakewell, The Complete Traveller.

5. Edword D. Mill’s, Design for Holliday’s and Tourism.

6. A. K. Bhatia, Toursim : Principles.

7. Dougles Pierce, Tourism Today : A Geographical Analysis.

8. Mujumdar R.C. (Gen. Ed.) for Arts Architecture Culture, Bhartiya Vidya Bhavan’s All
Volumes on Indian History, Mumbai — 1988.

9. Sinha, R.K., Growth and Development of Modern Tourism.

10. Lajpathi Rai, Development of Tourism in India.

11. Douglas Foster, Travel and Tourism Management.

12. Burbant, A.J., and Medik, S., Tourism, Past, Present and Future.
13. Lavkush Mishra, Religious Tourism in India.

14. Shivaramamurti, Art and Archtecture of India

15. K.S. Fonia,Tourism in Uttarakhand, Dehradun, 1977

16. Kandari OP. etc. ,Garhwal Himalaya-Society and Culture.

17. Archaeological Survey Report on Monuments,
SOHS/HIS/CO015: Twentieth Century World (C. 1914 to-1945AD)

Unit 1 Legacy of the Nineteenth Century

Liberalism, Socialism, and Nationalism.
Unit 2 World Order up to 1919

Paris Peace Conferences and its consequences.
Unit 3 Emergence of Socialist State

Causes and impact of the Russian Revolution -establishment
of a Socialist State and its impact.

Unit 4 World between the Two Wars
Working of the League of Nations and Collective Security;
Crisis in capitalism- Great Depression; Ideologies of Nazism
and Fascism: Germany, Italy and Japan; Policy of
Appeasement.

Unit 5 Second World War and its Effects
Background; origin, nature and impact of the War.

Recommended Readings:

1. Schleicher, P., Charles, International Relations Co-Operation.

2. Palmer and Perkins, International Relations, CBS Publication, 1985
3. Schuman,F.L., International Politics, New York, 1969
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4. Moon, P.T., Imperialism and World Politics since 1945.

5. Hughes, H.S., Contemporary Europe.

6 .Carr, E.H., International Relations since the peace treaties, MacMillan, 1974

7. Sen, A.K., International Relations since 1919.

8. Prakash Chander and Prem Arora, International Relations.

9. Hill, Christopher, Lenin and the Russian Revolution (Penguin.)

10. Hinsley, F.H. (ed.), Modern History: Material Progress and World Wide Problems.

11. Joll, James, Europe Since 1870: An International History

12. Langer, W.L., European Alliances and Alignments. (Greenwood).

13. Palmer, R.A. and Cotton, Joel, A History of Modern World,(Mcgrew).

14. Parks, H.B.,The History of United States of America.

15. Taylor, A.J.P., The Origins of the Second World War.Penguin, 1964

16. Taylor, A.J.P., The Struggle for Mastery in Europe (OUP).

17. Thompson, David, Europe Since Napoleon (Penguin).

18. Jain and Mathur, Vishwa Ka Itihas 1500 to 1950 AD., Jaipur, 2001

19. Khurana and Sharma, Vishwa Ka Itihas, L.N. Agarwal, Agra,2007

20. Parthsarthy, G., Vishwa Ka Itihas, Hindi Directorate, Delhi.

21. Chauhan, Devendra Singh., Europe Ka Itihas (1789to 1950A.D.).

22. Pushpesh Pant and Sripal Jain.,Anterrashtriya Sambandh

23. Dev, Arjun & Indra Arjun dev, Samkalin Vishwa Ka Itihas 1890-2008,

Orient Blachswan, Hyderabad, 2009

24.Dutt,P.P., India’s Foreign policy in the Changing World, New Delhi, 1999

25. Lalit man singh &others, Indian Foreign Policy; Agenda for the Twenty
first Century, New Delhi, 1997

Web Sources:

Some World history resources.

1. www.hyperhistory.com/online_n2/History _n2/a.html

2. www.historyworld.net/

3. www.history.com/

4. http://www.wadsworth.com/politicalscience_d/special_features/ext/ir/tir/tir_infotracl

5. International Relations Resource Centre http://www.isn.ethz.ch/

6. Foreign Affairs, http://en.wikipedia.org/wiki/Foreign_Affairs

7. Institute of Peace and Conflict Studies, New Delhi, http://www.ipcs.org/

GROUP A (Ancient India)
Major Elective/Specialised Papers

SOHS/HIS/EQ01A,: History of Ancient India (From Earliest to 185 BC)

Unit 1 Introduction of ancient Indian history
a. Geographical background and historical sources of ancient India.
b. Brief Outline of Palaeolithic, Mesolithic & Neolithic cultures of

India.

Unit 2 Bronze Age, first urbanization
a. Chalcoltihic village societies of the north-west (Baluchistan, Sindh & Rajasthan).
b. Harappan Civilization: Urabanization; Important cities; governance;
c. Post Harappan Cultures, and Urban decline.

Unit 3 Background to the emergence of early Historic India
a. The Early Vedic Polity.
b. The Later Vedic Polity.
c. lron technology & its' impact on historical process.

Unit 4 Janapadas and Mahajanapadas
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a. Early Monarchical states and Gana-rajyasa
b. Political formations: monarchical and republican.
c. Rise of Magadha empire
Unit 5 Towards empire: Mauryas
a. Alexanders’ invasion
b. Rise and fall of Mauryan Empire
c. Polity; nature and extent of centralization; and foreign relatios.
d. Kautilya's Arthashastra and Megasthenes' India.

Recommended Readings:

1. Allchin, B. and Alichin, F.R., Rise of Civilization in India and Pakistan (Delhi, Select
Book Service Syndicate, 1983).

2. Allchin, Raymond and Bridget, Origins of a Civilization, Delhi, Viking, 1997

3. Chakrabarti, D.K., India: An Archaeological History, Delhi, OUP, 1999

4. Chattopadhyaya, D.P., Indian Philosophy, New Delhi, Popular Publishing House, 1986.

5. Thapar, B.K., Recent Archaeological Discoveries in India (Paris, UNESCO, 1985).

6. Dani, A.H., Recent Archaeological Discoveries in Pakistan, Paris, UNESCO, 1988

7. Jha, D.N. and Shrimali K.M., Prachin Bharat Ka Ithihas, Delhi, Hindi Directorate, 1990

8. Kulke, H, and D. Rothermund, A History of India, London, Routledge,1998

9. Majumdar, R.C. et al., History and Culture of the Indian People, Vols I, 111, (Mumbai,
Bhartiya Vidya Bhavan Series, 1970, 1979, 1980).

10. Munshi, V.K.M. and R.R. Diwakar, -Indian Inheritance, 3 vols, Bombay, Bhartiya Vidya
Bhavan, 1965, 1970

11. Nilkanta Sastri, K.A., A History of South India from pre-historic times to the fall of
Vijaynagar, Chennai, OUP, 1983

12, ------ Nand Mauryan Yugeen Bharat(Eng.& Hindi)., Motilal Banarasidas, Delhi, 1969

14. Sharma, R.S., Aspects of Political Ideas and Institutions in Ancient India (Delhi, Motilal
Banarsidass, 1991) (Revised edition).

15. Sharma, R.S., Ancient Indian History, (Granth shilpi- reprint, 1999)

16. Thapar, Romila, Early India(from origin to AD.1300) penguin Book-2002.

18. ----- --- Ashoka and the Decline of Mauryas (Granth shilpi- reprint, 1999)

-------------- From Lineage to State, Oxford,1984, seventh ed.2002

------------- Interpreting Early india, oxford press,1992, ninth ed.2005

19. Raychaudhary, H.C., Political History of Ancient India, Delhi, 1996

20. Mookerjee, R.K., Ancient India, 1956

21. Smith, V.A., Early History of India, Oxford, 1924

22. Puri, B.N., India as described by early Greek writers,1939

23. Narain,A.K. The Indo-Greeks, Oxford, 1957

24.. Nilkanta Sastri, K.A., The Pandyan Kingdom,1972

25. Agrawal, D.P., Archaeology of India. New Delhi. 1984,

26. Agrawala,D.P.,& J.S. Kharkwal., Bronze and Iran Ages in South Asia. New Delhi. 2003.

27. Agrawala, D.P. & J.S. Kharkwal, South Asian Prehistory. New Delhi. 2002.

28. Ghosh, A,. The City in Early Historical India. Shimla. 1973.

29. Lal, B.B. and S.P. Gupta (eds), Frontiers of The Indus Civilization, Delhi. 1994.

30. Rapson, E.J., The Cambridge History of India, Vol. I. Cambridge. 1922 repr, delhi, 1955

31. Kosambi, D.D., Introduction to the Study of Indian History, Bombay, 1957

32, - The Culture and Civilization of Ancient India: An Historical outline, London, 1965

SOHS/HIS/EQO2A,: History of Ancient India (C.BC 185 to 650A.D.)

Unit 1 Reconstructing ancient Indian history
Historical Sources and Historiographical interpretations.
Unit 2 Post Mauryan Dynasties and Polity

a. Sungas and Kanvas: Dynastic history
17| Page



b. Indo-Greeks, Saka-Pahalavas
State formation in Central India and in the Deccan: Satavahanas and
Western Kshatrapas.
d. The Kushanas: Political consolidation -extent and structure
e. Sangam age: chiefdoms.
Unit 3 Guptas and Vakatakas
a. Dynastic history of the Guptas: Political consolidation - structure.
b. Administrative organization, provinces and feudatory states.
Unit 4 Hunas
a. Huna and Aulikaras
b. The Dynastic history of Vakatakas
Unit 5 Maukharis and Pushyabhutis
a. Harsha-political consolidation and administrative organisation
b. Chalukyas and Pallavas: Extent of kingdoms and administration.

o

Recommended Readings:

1. Jha, D.N. and Shrimali K.M., Prachin Bharat Ka Ithihas, Delhi, Hindi Directorate,1990

2. Kulke, H, and D. Rothermund, History of India, Llondon, Routledge,1998

3. Majumdar, R.C. et al., History and Culture of the Indian People, Vols Ill,1V. Bhartiya

Vidya Bhavan Series, 1970, 1979, 1980

4. Munshi, V.K.M. and R.R. Diwakar, Indian Inheritance, 3 vols, Bhartiya Vidya Bhavan,

1965, 1970).

5. Mazumdar, R.C., The Vakataka-Gupta, Vanaras, 1954

6. Gupta, P.L., The Imperial Gupta (2Vols), Vanaras, 1974-79, (Hindi- Gupta Samrajya).

7. Upadhyay, Vasudev. Gupta Samrajya Ka Itihas.

8. Rai, U.N., Gupta Samrat aur Unka Kal.

9. Sharma, B.N. Harsha and his Times.

10. Majumdar, R.C. Ancient India, Motilal Banarasidas, Delhi, 1974

11. Sharma, R.S., Ancient Indian History, Granth Shilpi, 1999

12. Sen, S.N., Ancient Indian History and Civilization, Willey Eastern limited, Delhi,1988

13. Raychaudhary, H.C., Political History of Ancient India, Delhi,1996

14. Mookerjee, R.K., The Gupta Empire, 1969

15, ----mmee-- Harsha

16. Pannikar, K.M., Shri Harsha of Kannauj, 1922

17. Tripathi, R.S., History of Kannauj, 1927

18. Goyal, S.R., A History of Imperial Guptas, Allahabad,1967

19. Devahuti, D., Harsha: A Political Study,London,1970

20. Nilkanta Sastri, K.A., A History of South India from pre-historic times to the fall of
Vijaynagar, Chennai, OUP, 1983

21, - (edited by) Comprehensive History of Ancient India, Vol. 11,
22, ------- A History of South India, 1966
23. - The Cholas, 1955

24. Gopalan, R., History of Pallavas of Kanchi, 1928

25. Venkataramanayya, N., The eastern Chalukyas of Vengi, 1950

26. Chattopadhyaya, S. Early History of Northern India. Delhi. 1976.

27. Mukherjee, B.N. The Kushana Geneology, Calcutta. 1957.

28. Narain, A.K. From Alexander to Kanishka. VVaranasi. 1967.

29. Narain, A.K. The Indo Greeks. New Delhi. 1996.

30. Puri, B.N. India Under the Kushanas. Bombay. 1965.

31. Rapson, E.J. Cambridge History of India, VVol. I. Cambridge. 1922.

32. Sharma, R.S. Material Culture and Social Formations in Ancient India. Delhi. 1985.
33. Thapar, Romila, Early India (from origin to AD.1300),Penguin Book-2002.
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SOHS/HIS/EQ03A,: History of Ancient Nothern India (C. AD 650 to1200AD)

Unit 1 Interpreting the period
Historical Sources and Historiographical interpretations.
Unit 2 Dynasties of Northern and eastern India:
Gurjar-Pratiharas, Palas and Senas
Unit 3 Dynasties of Western and central India :
Parmar, Chandelas,Gaharwal and Chauhanas
Unit 4 Polity & Administartion:
Political structure-Central, Provincial and Local administration.
Unit 5 Emergence of Feudalism in Northern India and struggle for Supremacy

Recommended Readings:

. Bhatia, P., The Parmars,Delhi, 1970

. Bose, N. S., History of the Chandellas, Bombay,1956

. Ganguli, D. C., History of the Parmar Dynasty,Dhaka Uni. Press, 1933(Hindji)

. Chattopadhyaya, B.D., The Making of Early medieval India, New delhi, 1994

. Majumdar, R. C. & Pusalkar, A. D., Imperial Kannauj

. Ojha, G. H., Rajputana Ka Itihas

. Pathak, V. N., Uttar Bharat Ka Rajnitik Itihas (Hindi)

. Puri, B. N., The history of Gurjar-Pratiharas, Bombay, 1957

. Chaudhary, H. C. Ray, Dynastic History of Northern India. VVol. I and 11

10. Niyogi, Roma, History of Gahadwal Dynasty, Calcutta, 1959,.

11. Mittal, A.K., Prachin Bharat ka Rajnitik Avam Sanskritik Itihas

12. Tripathi, R. S., History of Kannauj

13. Sharma, R.S., Indian Feudalism (Hindi 1980) .

14. Verma, H.C., Madhya Kalin Bharat 750-1540 Part I (Delhi, Hindi Directorate, 1983).

15. Srivastava, K.C., Pachin Bharat Ka Itihas Avam Sanskriti, United Book Depot,
Allahabad, 2009-10

16. H.C.Ray, Dynastic History of Ancient India, Vol. 1l

17. Majumdar, A.K., Chalukyas of Gujrat, Bombay, 1956

18. Sharma, D., Early Chauhan Dynasties, Delhi, 1959.

O©oOo~NOoO Ol WN -

OR
GROUP-B (Medieval India)
Elective /Specialised Papers —

SOHS/HIS/EQ01B,: History of Delhi Sultanate (C.1192 to 1320AD.)

Unit 1 Historiography and Contemporary Sources:
a)Alberuni,  b) Minhaz-us-Shiraj,  c¢) Ziauddin Barni, d) Amir Khusro,
e) Ibnbatuta
Unit 2 Foundation and consolidation of Delhi Sultanate:
a) Northern India on the eve of Turkish Invasion \
b) Causes of the success of Turks against the Rajputs
Unit 3 Early Turkish Sultans: Problems, Conquests and Achievements
(1) @) Qutubuddin Aibak, b) Iltutmish, ¢) Razia,
d) Nasiruddin Mahmud.
(i1) Balban’s theory of Kingship
Unit 4 The Khiljis:
a) Khilji Revolution
b) Alauddin Khilji’s theory of Kingship
¢) Alauddin Khiljis rajput and Deccan policy
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d) Mangol invasions during 13" Century

Recommended Readings:

1. Pandey, A.B., Early Medieval India, ed. 2"%, Allahabad, Central Book Depot, 1970

2. Rizvi, S.A.A., The Wonder that was India. Vol 2, London 1987, Delhi, Foundation Books,
Reprint Paperback, 1993.

3. Sastri, K.A.N., History of South India, Delhi, CUP, 1975

4. Satish Chandra, Medieval India, From Sultanate to the Mughals, Delhi, Har Anand
Publications, 1997

5. Stein, Burton, Peasant State and Society in Medieval South India, Delhi, CUP, 1980

7. Qureshi, H., Administration of Delhi Sultanate

8. Nizami, K.A. Comprehensive History of India, Vol. 1l

10. Elliot and Dowson, History of India as told by its Historians Vol. I, I1, 111

11. Rizvi, S.A.A., Khilji kalin Bharat

13. Sharma, L.P, Madhya Kalin Bharat

14. Srivastava, A.L., Delhi Sultenat

15. Mehta, J.L, Advanced Studies in Medieval India Vol. |

16. Lal, K.S., History of Khilzis (Hindi trans. Khilzi vansh ka itihas)

17. Singh Pratap, Madhyakaleen Bharat (1206-1526AD)

18. Mohd. Habib and Nizami, K.A. (Ed) Delhi Sultanat, VVol. I, Hindi trans., Nigam, V.P.,
Vol. I, Delhi, 1977

19. Mahajan, B.D., Madhyakalin Bharat, S.Chand & Co. Ltd, New Delhi, 2000

SOHS/HIS/EQ02B,:  History of Delhi Sultanate (C. 1320 to 1526 AD.)

Unit1 The Tughlags:
a) Ghiyasuddin Tughlags’ expedition and estimate
b) Muhammad —bin Tughlag and his plans, Character,, Personality.
c) Firozshah Tughlag’s Expeditions of Bengal, Kangra, Sindh and Katehar,
Administrative reforms and Public works.
d) Timur’s invasion
Unit 2 The Sayyaid and The Lodhis
a) Khijra Khan estimate,Reign of Mubarak shah
b) Afgan Theory of Kingship, Circumstances leading to the first battle of
Panipat
Unit 3 Administration and other Aspects:
a) Central administration
b) Provincial administration
C) Causes of the collapse of Delhi Sultanate.

Recommended Readings:

1. Pandey, A.B., Early Medieval India, ed. 2 (Allahabad, Central Book Depot, 1970).

2. Rizvi, S.A.A., The Wonder that was India. Vol 2, London 1987,Delhi, Foundation Books,
Reprint Paperback, 1993.

. Sastri, K.A.N., History of South India (Delhi, CUP, 1975).

. Satish Chandra, Medieval India, From Sultanate to the Mughals (Delhi, Har Anand
Publications, 1997).

5. Stein, Burton, Peasant State and Society in Medieval South India, Delhi, CUP, 1980

6. Verma, H.C., Madhya Kalin Bharat 750-1540 Part I, Delhi, Hindi Directorate, 1983

7

8

A w

. Qureshi, H., Administration of Delhi Sultanate

. Nizami, K.A., Comprehensive History of India, Vol. |
9. Hussain, M,. The Tuglag Empire
10.Elliot and Dowson, History of India as told by its Historians, Vol., L1111, reprint, Delhi,
1996
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12, - Uttar Tuglag Kalin Bharat

13. Sharma, L.P, Madhya Kalin Bharat , Agra, 1973

14. Srivastava, A.L., Delhi Sultenat

15. Mehta, J.L., Advanced Studies in Medieval India Vol. |

16. Singh Pratap, Madhyakaleen Bharat(1206-1526AD)

17. Mohd. Habib and Nizami, K.A. (Ed) Delhi Sultanat, Vol. I, Hindi trans., Nigam, V.P.,
Vol. I, Delhi, 1977

18. Johri, R.C., Feroz Shah Tughlaq

SOHS/HIS/EQ03B,: History of Mughal India (C. 1526 to 1627AD.)

Unit 1 Historiography and Contemporary Sources:
a) Babars’ Tuzuk-I-Babri,
b) Gulbadan Begums’ Humayunnama,
¢) Abbas Kkhan Shervani- Tarikh-I1-Shershahi
d) Abul Fazals’-Akbarnamah and Ain-i- Akbari,
e) Abdul Qadir badayunis’-Muntakhab ut- Tawarikh,
f) Tuzuk-1- Jahangiri
Unit 2 Foundation of Mughal Empire in India:
a) Babar-Conquests, Character and estimate
b) Humayun-Problems, relations with Sharshah Suri
c) Sharshah Suri- Administration and Military reforms
Unit 3 Consolidation of Mughal Empire:
a) Tutelage of Bairam Khan
b)) Relations with Rajputs
c) Mansabdari System
d) Religious policy
Unit 4 Jahangir’s Reign
a) Role of Noorjahan in the contemporary politics
b) Revolt of Khurram and Mahawat Khan
c) Jahangir relations with rajputs.
d) Character and estimate of Jahangir and Noorjahan
Recommended Readings:
1. Verma, H.C., Madhya Kalin Bharat 750-1540 Part I, Il, Delhi, Hindi Directorate, 1983
2. Tripathi, R.P., Rise and Fall of the Mughal Empire, Allahabad, Central Book Depot, 1963,
(Hindi trans.. Mughal Samrajya Ka Utthan Avam Patan.)
3. Rizvi, S.A.A., The Wonder that was India. Vol 2, London 1987, Delhi, Foundation Books,
Reprint Paperback, 1993.
5. Sastri, K.A.N., History of South India (Delhi, CUP, 1975).
6. Satish Chandra, Medieval India, From Sultanate to the Mughals, Delhi, Har Anand
Publications, 1997
7. Stein, Burton, Peasant State and Society in Medieval South India, Delhi, CUP, 1980
8. Habib, Irfan, Agrarian System in Mughal India, OUP, Delhi, 2002
9. Nizami, K.A., A Comprehensive History of India, Vol. Il
10. Elliot and Dowson, History of India as told by its Historians Vol. I, Il, 111, Delhi, 1996
11. Sharma, L.P, Madhya Kalin Bharat
12. Mehta, J.L. Advanced Studies in Medieval India Vol. Il
13. Pandey, A.B., Later Medieval India, ed. 2", Allahabad, Central Book Depot, 1970
14. Richards, John F., Mughal Empire, New Cambridge History of India,. Delhi, Cambridge,
1993
15. Tripathi, R.P., Some Aspects of Muslim Administration.
16. Ali, Ahtar, The Nobility Uunder Mugal Empire
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17. Saran, P., Islamic Polity

18. W.H. Moreland, India at the Death of Akbar,.

19. Khan, Igtidar Alam,(Ed) Akbar and his Age, Delhi, 1999

20. Habib, Irfan (Ed.) Akbar and India, Delhi, 1999

21. Sharma, Religious policy of Mugham Emperor(Mughal Shasakon Ki Dharmik Niti)
22. Hadar,Mansura, Babur

23, Radhey Shyam, Babur

24 Banerji, S.K, Humayun

25. Srivastava, H.S,. Mughal Samrat Humayun

26. Kanoongo, K.R., Sher Shah and his Time (Hindi trans-SharShah Evam Uska Yug),1965
27. Aziz, Abdul, Mughal Mansbdari System

28. William Irvin, The Army of Indian Mughals

29.Prasad Beni, History of Jahangir.

30. Pant, Chandra, Nurjahan and her family.

31. Vandana, Parashar, Babur Bhartiaya Sandarbh mein

OR
GROUP-C (Modern India)
Specialised Paper: Modern India

SOHS/HIS/EQ01C,: History of Modern India (C.1757 to1857AD)

Unit 1 Expansion and consolidation of British power
Territorial expansion and diplomacy: Anglo —French Rivalry,Conquest of
Bengal- Battle of Plessey and Buxar, Anglo-Mysore wars, Anglo-maratha
wars.
Unit 2 Colonial Construction of India: Structures and Institutions
a. Administrative structure.
b. Arms of the state-police, army, law, civil service.
Unit 3 British Paramountcy and Indian states
a. Ring-Fence Policy-1757-1813
b. Subrdinate - Isolation policy-1813-1858
Unit 4 Resistance to Colonial Rule -1
a. Nature and forms of resistance.
b. Pre-1857- Peasant, tribal and cultural resistance.-economic complaints.
Unit 5 Resistance to Colonial Rule -11
a. Uprising of 1857: Causes and nature; leadership at various levels; people's
participation;
b. British repression and response.

Recommended Readings:

1. Bayly, C.A., Indian Society and the Making of the British Empire, The New Cambridge
History of India, Vol. Il (Cambridge,1988).

2. Bhattacharji, Sabhyasachi (trans.) Adhunik Bharat ka Arthik Itihas 1850-1947, Delhi, 1990
3. Bipan Chandra, et al., India's Struggle for Independence, 1857-1947, Delhi, Penguin, 1996
4. Brass, Paul, The Politics of India since Independence, Delhi, Foundation Books, 1994

5. Desai, A.R., Social Background of Indian Nationalism,Mumbai, Popular Prakashan, 1986
6. Dharma Kumar & Tapan Raychaudhuri, ed., Cambridge Economic History of India, Vol.
I (Cambridge, 1982).

7. Heimsath, Charles, Hindu Nationalism and the Indian Social Reform Movement,
Princeton, 1964

8. IGNOU Course Material, EH 1.1 and EH 1.5 (English & Hindi) (1858-1964) (1757-1857).
9. Kulke, H., and D. Rothermund, History of India, Australia, Crook Helms, 1986, D.
Routledge, 1998
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10. Mazumdar, Datta and Ray Chowdhury (eds), Advanced History of India, London,
Macmillan,1961

11. Panigrahi, D.N., ed., Economy, Society and Politics in Modern India, Delhi, Vikas, 1985.
12. Shukla, R.L., ed., Adhunik Bharat Ka Itihas, Delhi, Hindi Directorate, reprint 1998

13. Singh, Ayodhya, Bharat Ka Mukti Sangram, Delhi, Prakashan Sansthan, 1992

14. Spear, T.G.P., History of India, Vol. I, London, Penguin 1965

15. Sumit Sarkar, Modern India.

16 Majumdar, R.C .(Ed.) British Paramountcy and Indian Renaissance ,part I,

17. Aggarwal, Constitutional Development of National Movement.

18. Grover Yashpal, Adhunic bharat Ka Adytan Itihas.

19. Gopal S, Britsh Policy in India-1868-1905

SOHS/HIS/EQ02C, : History of Modern India ( C.1858 to 1947AD)

Unit1 India under the Crown —
a-The aftermath of the revolt
b-The conservative reaction

Unit 2 a) caution: Lytton, Ripon and Dfferin.
b) The apogee of administration- Curzon
Unit 3 a) Imperial policy-_annexation of Burma, relations with Tibet, relations with

Afghanistan.
b) Indian Princely state. Policy of Subordinate Union-(1858-1919),

Unit 4 a) Indian Nationalism and British reaction. Debates on nature of Indian
nationalism,
b)Gandhi and British administration: Gandhi - Irvin agreement. Gandhi and
Government during and after World War |1, Post war-politics-Poona pact-
third round table.
c)working of provincial government.

Unit5 Partition of India. Independence of India.

Recommended Readings:

1. Bayly, C.A., Indian Society and the Making of the British Empire, The New Cambridge
History of India, Vol. Il (Cambridge,1988).

2. Bhattacharji, Sabhyasachi (trans.) Adhunik Bharat ka Arthik Itihas 1850-1947, Delhi, 1990
3. Bipan Chandra, et al., India's Struggle for Independence, 1857-1947, Delhi, Penguin, 1996
4. Brass, Paul, The Politics of India since Independence, Delhi, Foundation Books, 1994

5. Desai, A.R., Social Background of Indian Nationalism, Mumbai, Popular Prakashan, 1986
6. Dharma Kumar & Tapan Raychaudhuri, ed., Cambridge Economic History of India, Vol.
Il (Cambridge, 1982).

7. Heimsath, Charles, Hindu Nationalism and the Indian Social Reform Movement
(Princeton, 1964).

8. IGNOU Course Material, EH 1.1 and EH 1.5 (English & Hindi) (1858-1964) (1757-1857).
9. Kulke, H., and D. Rothermund, History of India, Australia, Crook Helms, 1986, D.
Routledge,1998.

10. Mazumdar, Datta and Ray Chowdhury (eds), Advanced History of India, London,
Macmillan,1961

11. Panigrahi, D.N., ed., Economy, Society and Politics in Modern India, Delhi, Vikas, 1985

12. Shukla, R.L., ed., Adhunik Bharat Ka Itihas, Delhi, Hindi Directorate, reprint 1998

13. Singh, Ayodhya, Bharat Ka Mukti Sangram, Delhi, Prakashan Sansthan, 1992

14. Spear, T.G.P., History of India, Vol. I, London, Penguin 1965

15. Sumit Sarkar, Modern India (Hindi-Adhunik bharat, Delhi, 2001)

16 Majumdar, R.C .(Ed.) British Paramountcy and Indian Renaissance ,part I,

17. Aggarwal,A., Constitutional Development of National Movement.
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18.
19.

Gopal S,Britsh Policy in India-1868-1905
Rai Satya ,Bharat mein rashtra vad Evam Upniveshvad.

20.Nautiyal Vikas-Adhunic Bharat ka litihas, vasu pub. N. Delhi, 2003-04

21.

22.

Pandey, B.N., A Contemporary History of the Indian National Congress
(Vols 1,2, and 3)
Grover Yashpal,Adhunic bharat Ka Adytan Itihas.

SOHS/HIS/EQ03C,: India after Independance ( C.1947to 2000 AD)

Unit1l Independent India

a. Vision of new India.
b. Integration of Princely states.
Post- Partition refugee problem

Unit2 Beginnings of Planned Economy and Progress.

a. Land acquisition and industrial policy.
b. Education; health; science; and technology, Women-Hindu Code Bill

Unit 3 Foreign Policy- non alignment, Pakistan and Kashmir Issue, Indo-China Dispute,

War of 1962.Indo-Pak War -1965, Indo-Pak war and liberation of
Bangladesh- 1971, Indo-Srilankas relations and tamil Issue.

Unit4 Indian Parliamentary Democracy-Congress Governments and non Congress

Governments, Popular movements--for Statehood.

Unit5 India and its Neighbors- Nepal- Bhutan- Bangladesh and Sri Lanka —(1972-2000)

Recommended Readings:

28.

29.

30.

31.

32.
33.

34.
35.

36.

37.

38.
39.

40.

41.
42.
43.
44,

M.J. Akbar, Riot after Riot: Reports on Caste and Communal Violence in India, Penguin
India, 1988.

Amrita Basu and Atul Kohli, Community Conflicts and the State in India, Oxford
University Press, 1988.

Jean Dreze, Meera Samson and Satyajit Singh, The Dam and the Nation, Oxford
University Press, 1998.

David Ludden, Making India Hindu: Religion, Community and the Politics of
Democracy in India, Oxford University Press, 1996.

P.V. Narsimha Rao, Ayodhya: 6 December, 1992,

Rob Jenkins, Democratic Politics and Economic Reform in India, Cambridge University
Press, 1999.

Stephen P. Cohen, India: Emerging Power, Oxford University Press, 2001.

Jairam Ramesh, Making Sense of Chindia: Reflections on India and China, India
Research Press, 2005.

Thomas Friedman, The World is Flat: A Brief History of the Globalized World in the 21%
Century, Allen Lane, London, 2005.

Ramchandra Guha, A Corner of a Foreign Field: The Indian History of a British Sport,
Picador, London, 2002.

Mukul Kesavan, Secular Common Sense, Penguin, 2001.

David C. Potter, India's Political Administrations: From ICS to 1AS, Oxford University
Press, 1996.

Devesh Kapur and Pratap Bhanu Mehta, Public Institutions in India, Oxford University
Press, 2004.

Panigrahi, D.N., ed., Economy, Society and Politics in Modern India, Delhi, Vikas, 1985

Ramchand Guha, India After Gandhi, Picador,India

Bipan Chandra and Others, Post Independence India (also in Hindi)

Pushpesh Pant and Sri Pal Jain, Antarrashtriya Sambandh.

45. Edwards, Michael, Last Year of British Rule in India

46. Sinha, Manoj, Samkalin bharat: Ek Parichaya, orient Blackswan, 2012
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Self Study Courses; Student has choose to one paper:

SS03: Science & Technology in Medieval India

Unit |
Concept of rationality & scientific ideas in India, Interaction with Arab thought & its
reception.

Unit 11
New developments in technology —Legacy of technology in medieval India, Impact of
Arabian development on India with special reference to Persian wheel; gun powder,
textiles; bridge building etc. A glimpse of science & technology during medieval
period. an overview.

Unit 11
Development in medical knowledge & interaction between unani and ayurveda &
alchemy.

Unit IV

Astronomy & Mathematics in Medieval India; Interaction of India & Arabic Sciences.
Unit V
State of science & technology at the eve of British conquest.

Recommended Readings:

1. Bansal, J.D., The Social Function of Science, London 1939.

2. Bhargava, K.D.,(ed), Selections from educational records of Govt. of India, Scientific and
Technical Education in India, NAI, Delhi, 1968

. Bisvas, A.K., & K.L. Mukhopadhyaya, Science in India, Kolkata, 1969.

. Dharmpal, Indian Science and Technology in the Eighteenth Century, Delhi, 1971.

. Hoodbhoy Pervez, Islam and Science, London, 1991.

. lan Inkstem, Science & Technology in History, London, 1991.

. Krishna, V.V., & S.S. Bhatnagar, Science, Technology and Development, Delhi, 1993.

8.Filliozat, Jean, The Classical Doctrine of Indian Medicine, Munshi Ram Manohar Lal, New
Delhi, 1964

9.Keshwani, N.H., The Science of Medicine and Physiological Conception in Ancient and
Medieval India, New Dlhi, 1974

10. Madhu, D., The Antiquity of Hindu Medicine and Civilization, London, 1930.

11. Jaggi, O.P., History of Science, Technology and Medicine in India, Atma Ram, Delhi.

~No o1k~ w

SS04: Indian Society-Continuity and Change
Unit-1-

Change in the Indian Society Through the Ages:(i)Ancient (ii)Medieval

Unit-11-
(a) Change in Indian Society during Colonial and Post Colonial rule
(b) Urbanisation in India: In historical perspective
Unit-111-
(a)Process of Tradition and Modernization.
(b)Globalization: Concept and its Implications.
Unit -1V-
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(a)Processes of Social Mobility among Castes.
(b)Proces of Sanskritization and Westrnization.

(c)Change in the position of Women in modern India.

Unit-V-

(a)Social Mobility among Scheduled Castes and Scheduled Tribes.
(b)Social Mobility in Indian Islamic Society.

Recommended Readings:

1.

© 0N R

11.
12.

13.

14.

Aziz, Abdul, Poverty Alleviation in India: Policies and Programmes, New Delhi: Ashish
Publishing, (1994),

Desai, Neera and Maithreyi Krishna Raj., Women and Society in India, New Delhi:
Ajanta Publishers, (1987)

Desai, Neera & Usha Thakkar, Women in India Society, New Delhi: National Book
Trust, (2007

Dube, S.C., The Indian Village, New Delhi: National Book Trust, 1967

Ghurye, G.S., Caste and Class in India, Bombay: Popular Book Depot, 1957

Karve, Irawati, Hindu Society: An Interpretation, Poona: Deccan College, 1961

Prabhu, P.H., Hindu Society: An Interpretation, Poona: Deccan College,1979

Sharma, K.L., Social Inequality in India, New Delhi: Rawat Publications, (2001
Srinivas, M.N., India’s Villages. Bombay: Asia Publishing House, 1960

. Srinivas, M.N., Social Change in Modern India, Berkeley, California: University Press,

1970

Srinivas, M.N., India: Social Structure, Delhi: Chaman Offset Printers,1991

Mandelbum, D.G., Society in India, Berkeley: University of California Press, Vol. | Parts
24 & 4., 1990

Singh, Yogendra, Modernization of Indian Tradition: A Systematic Study of Social
Change, New Delhi: Thompson Press, 1983

C. Parvathmamma , Scheduled Castes at the Cross Roads.

M.A. HISTORY -Fourth Semester

Core/ Compulsory Courses-

SOHS/HIS/CO016: Twentieth Century World (C.1946 to2000AD)

Unit 1 Emergence of new world order

U.N.O. and World Peace; Nationalist Movements and Decolonization in-
Asia, Middle East and Africa; Communist Revolution in China.

Unit 2 Cold war and its impact

Ideological and Political basis of Cold War (1947-1991)- Emergence of Power
Blocks; Pacts and Treaties; The New Cold War; Disarmament.

Unit 3 Disintegration of socialist block and end of cold war

Socialism in decline-Disintegration of U.S.S.R.

Unit4 International associations and concerns

Non-Aligned Movement; - SAARC, European Union; International concerns
on terrorism and environment.

Unit 5 India and its foreign policy

India and its Neighbours — Sino-India and Indo-Pak relations
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Recommended Readings:

. Palmer and Perkins, International Relations

. Schuman, International Politics.

. Moon, P.T., Imperialism and World Politics since 1945.

. Hughes, H.S., Contemporary Europe.

.Carr, E.H., International Relations since 1919.

. Sen, A.K., International Relations since 1919.

. Prakash Chander and Prem Arora, International Relations.

. Hill, Christopher, Lenin and the Russian Revolution (Penguin.)

. Hinsley, F.H. (ed.), Modern History: Material Progress and World Wide Problems.
101. Joll, James, Europe Since 1870: An International History

11. Langer, W.L., European Alliances and Alignments. (Greenwood).

12. Palmer, R.A. and Cotton, Joel, A History of Modern World,(Mcgrew).
13. Parks, H.B.,The History of United States of America.

14. Pushpesh Pant and Sripal Jain.,Anterrashtriya Sambandh

15. Taylor, A.J.P., The Origins of the Second World War.

16. Taylor, A.J.P., The Struggle for Mastery in Europe (OUP).

17. Thompson, David, Europe Since Napoleon (Penguin).

18. Jain and Mathur, Vishwa Ka Itihas 1500 to 1950 AD.

19. Khurana and Sharma, Vishwa Ka Itihas (L.N. Agarwal, Agra).

20. Parthsarthy, G., Vishwa Ka Itihas (Hindi Directorate, Delhi).

21. Chauhan, Devendra Singh., Europe Ka Itihas (1789to 1950A.D.).

22. Nanda, B.R., India Forein Policy: The Nehru Years, Delhi, 1976

Web Sources:

Some World history resources.
1.www.hyperhistory.com/online_n2/History_n2/a.html

2. www.historyworld.net/

3.www.history.com/
4.http://www.wadsworth.com/politicalscience_d/special_features/ext/ir/tir/tir_infotracl
5. International Relations Resource Centre http://www.isn.ethz.ch/

6. Foreign Affairs, http://en.wikipedia.org/wiki/Foreign_Affairs

7. Institute of Peace and Conflict Studies, New Delhi, http://www.ipcs.org/
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SOHS/HIS/CO017,: History of U.S.A. (C.1865 to 1989AD)

Unit 1 Civil war and its consequences:

a) Causes and significance of civil war

b) Administration of Abraham Lincoln and the diplomacy of the civil war.
Unit 2 Emergence of U.S,.A. as a world power;

a) Foreign policy of Theodore Roosevelt and Woodrow Wilson.

b) Entry of USA in world war | and formation of League of Nations

c) Great Depression and New Deal programme of F.D. Roosevelt.

Unit 3 a) USA entry into world war 11
b)Administration of Harry Truman and beginning of the cold war.
Unit 4 a) Administration of D.D. Eisen Hower. Korean war.
b)Administration of John F. Kannedy and cold war.
Unit 5 a) Lyndon B. Johnson and the beginning of the Vietnam war and its
consequences.

b) Richard M. Nixon and end of the Vietham war.
c) Foreign policy of USA from 1976 to 1989.

Recommended Readings:
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http://www.historyworld.net/
http://www.ipcs.org/

1. Harries, Owen (ed.), America’s Purpose: New Vision of U.S. Foreign Policy, S.G.
Wasani,New Delhi, 1991.

La Feber, Walter, America, Russia, and the Cold War, 1945-1990, Mc-Graw Hill Inc.,
1991.

Robinson, W.I., Promoting Polyarchy: Globalization, US Intervention and Hegemony,
Cambridge University Press, Cambridge, 1996.

Brewster, C., Seeing American Foreign Policy Whole, S.G. Wasani, Delhi, 1989.
Brockhampton, Dictionary of World History, Brockhampton Press, London, 1994
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SOHS/HIS/CO018 ,: Project work / Dissertation
a) Project Work — 60 marks

b) Sessionals- 20+20=40 marks(Viva, presentation)

GROUP-A (Ancient India)
Elective/Specialised papers

SOHS/HIS/EQ04A,: History of Ancient Southern India (C. 650 to 1200AD)

Unit 1 Interpreting the period
Historical Sources and Historiographical interpretations.
Unit 2 Dynasties of the Deccan:
Rastrakutas, Chalukyas of Badami and Kalyani,and Yadavas.
Unit 3 Dynasties of South India:
Cholas, Pallavas and Pandyas
Unit 4 Polity & Administartion:
Political structure-central, provincial and local administration.
Unit 5 Emergence of feudalism in southern India and struggle for supremacy

Recommended Readings:

1. Altekar A. S., Rashtrakutas and their Times, Poona, 1967

2. Majumdar, R. C. & Pusalkar, A. D., Imperial Kannauj

3. Shastri, K. A., Nilkantha, History of South India (also Hindi trans, Bihar Hindi Granth

Academy, Patna-1986)

4. Srivastava, Balarama, Dakshin Bharat Ka Itihas (Hindi)

5. Tripathi, R. S., History of Kannauj, Delhi, 1959

6. Yazdari G.,(Ed.), Early History of the Deccan (Hindi, delhi-1960)

7. Sharma, R.S., Indian Feudalism (Hindi)

8. Subramaniam, T.N., South Indian Temple Inscriptions, Vol. 11,111, 1953-54-55, Madras

9. Aiyenger, Ancient India.

10. Singh Upinder, Ancient and Early mediavel History of India, Delhi, 2000

11. Dubey, H.N., Dakshin Bharat Ka Brihat Itihas, Sharda Pustak Bhavan, Allahabad, 2006

12. Ludden, D., Peasant History of South India, Princeton, 1985

13. Karashima, N., History and Society in South india, reprint, Delhi, 2001

14. Stein, B., Peasant, State and Society in medieval South India, delhi, 1980
SOHS/HIS/EQ05A,: Society and Culture in Ancient India (Earliest time to 1200AD)

Unit 1 Structure of society-varna system, origin and growth of caste, ashram,
purusharthas, sanskaras, slavery system.

Unit 2 Marriage and family life, position of women.

Unit 3 Education system in ancient India.

Unit 4 Religion - Vedic religion - Shrutis & Smritis, devamandal during Vedic
period, Upanishadic religious ideas.

Unit 5 Pauranic religion - rise and growth of Vaishanavism, Shaivism, Shaktism and

other minor sects, Jainism, Buddhism.
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Recommended Readings:

1 Hiriyanna, M., Essentials of Indian Philosophy (Delhi, Motilal Banarsidass, 1995).

2. Jha, D.N. and Shrimali K.M., Prachin Bharat Ka Ithihas (Delhi, Hindi Directorate, 1990).
3. Majumdar, R.C. et al., History and Culture of the Indian People, Vols 4. IlI, IV and V
(Mumbai, Bhartiya Vidya Bhavan Series, 1970, 1979, 1980).

5. Munshi, V.K.M. and R.R. Diwakar, Bharatiya Vidya Bhavan Series -Indian Inheritance, 3
vols (Bombay, Bhartiya Vidya Bhavan, 1965, 1970).

6. Nilkanta Sastri, K.A., A History of South India from pre-historic times to the fall of
Vijaynagar (Chennai, OUP, 1983).

7. Stein, Burton, Peasant State and Society in Medieval South India.(Delhi, OUP, 1980).

8. Thapar, Romila, A History of India, Vol. 1 (Pelican, 1966, Penguin, Harmondsworth).

9, e , Ancient Indian Social History; some interpretations, Delhi, 1978

10. Jain, K.C., Prachln Bharat ki samajik evam arthik sansthain

11. Om Prakash, Prachin Bharat ka Samajik evam Arthik Itihas, Willey Eastern, Ltd. 1986.
12. Srivastava, K.C., Pachin Bharat Ka Itihas Avam Sanskriti, United Book Depot,
Allahabad, 2009-10

13. P.N. Prabhu, Hindu Social Organization, Bombay, 1972

14. A.L. Basham, Cultural History of India, Bombay, 1975

15. A.L. Basham, Aspects of Ancient Indian Culture, Bombay, 1966,

16. -----mmmmmmee- The Wonder That Was India, New York, 1954, ( Hindi- Adbhut Bharat)

17. U.N. Ghoshal, Studies in Indian History and Culture, Bombay,1975,

18. Thapar, Rolia, Cultural Past, OUP, Delhi, 2000

19. Om Prakash, Prachin Bharat Ka Samajik Avam Arthik Itihas, Willey eastern Ltd, n.
Delhi, 1986

SOHS/HIS/EQ06A, Econ