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2. Course Name :M.Sc. Botany 6. Total Practical Marks : 100
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sub Theory Practical Total
) Subject Name Total
Code Paper CCE Marks
1st ‘ 2nd ] 3rd ‘ Max.] Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min.
Compulsory
MSCBOT | Biology & Diversity of 50 | 18 | © 0 | 50 | 18
101 Viruses, Bacteria & Fungi| 42| 0 | O 42| 15 8| 3
MScBOT | Biology Diversity of
102 | Algae, Bryophytes 42 0| 0| 42| 15| 8| 3 |50 |18 0 ) 0 50|18

& Pteridophytes

MSCBOT | Biology & Diversity of

103 Gymnosperms 421 0 0 42 15 8 3 50 18 0 0 50 18

MSCBOT

104 Plant Ecology 42 0 0 42 15 8 3 50 18 0 0 50 18

MScCBOT | Practical-I
105 (i) Biology & Diversity of| 0 | 0 0 0 0 0 0 0 0 50 18 50 18

Viruses, Bacteria
& Fungi
(i) Plant Ecology

MScBOT | Practical-11
106 (i) Biology Diversity of 0 0 0 0 0 0 0 0 0 50 18 50 18

Algae, Bryophytes
& Peridophytes

(ii) Biology & Diversity of
Gymnosperms
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MSCBOT101: Biology & Diversity of Viruses, Bacteria and Fungi

UNIT [:Viruses: characteristics and ultrastructurte of virions, isolation and purification of
viruses; chemical nature, replication, transmission of viruses; economic

importance.
UNIT Il:Archaebacteria and Eubacteria: General account; ultrastructure, nutrition and

reproduction; biology and economic importance; cyanobacteria — salient features and
biological importance.

UNIT llI:Classification of bacteria, Actinomycetes, Mycoplasma, Rickettsiae, Chlamydiae and
their significance.

UNIT IV: Mycology: classification and general characters of fungi; substrate relationship
in fungi; cell ultrastructure; unicellular and multicellular organization; cell
wall composition; nutrition(saprobic, biotrophic, symbiotic); reproduction (vegetative,
asexual,sexual), heterothallic; parasexuality; recent trends in classification.

UNIT V: Phylogeny of Fungi: Phylogeny of fungi; general account of Mastigomycotina,
Zygomycotina, Ascomycotina, Basidiomycotina, Deuteromycotina; fungi in
industry, medicine and as food; fungul diseases in plants and humans; Mycorriza,
fungi as biocontrol agents.

Suggested Readings

Alexopoulus, C.J. Mims, C. W. and Blackwel, M; 1996: Introductory coO’ Mycology,
Jbon Wijley & Sons Inc.

Clifton, A; 1958: Introduction to Bacteria, Mcgraw- Hills Book Co.New Delhi.

Madigan, M T. Martinko, J. M and Parker Jack; |1 997: Brock Biology Of Microorganisms, (8th
edition) Prentice Hall, N,J. U.S.A

Mandahar, C. L.; 1978: Introduction to Plant Viruses. Chand & Co.Ltd. Delhi.

Mehrotra, RS. and Aneja, RS.; 1998: An Introduction to Mycology. New Age
Intermediate Press.

Rangaswamy, G. and Mahadevan, A; 1999: Diseases of Crop Plants in Indja (4th
edjtjon).PrentjceHadl oflnilia Ltd. New Delbj.

Webster, J.; 1985: Introduction to Fungi Cambridge University Press. Dubey, R C. &
Maheshwari, D. K.; 2005: A Text Book of Microbjology, S. Chand Publisher, New
Delhi
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MSCBOT102: Biology & Diversity of Algae, Bryophytes and Pteridophytes

UNIT I: Algae in diversified habitats; thallus organization; cell ultrastructure; reproduction;
criteria. for classification of algae, pigments, researve foods, flagella;
classification.

UNIT II: Salient features of Protochlorophyta, charophyta, chlorophyta, xanthophyta,
bacillariophyta, phaeophyta and rhodophyta; algal blooms; algal biofertilizers; algae
as food, feed and industrial uses.

UNITII: Morphology, structure, reproduction and life history of bryophyta; distribution,
classification, general accounts of marchantiales, jungermeniales, anthocerotales,
sphagnales, funariales and polytrichales; ecological and economic importance.

UNIT IV: Morphology, anatomy, reproduction and life history of pteridophyta; classification,
evolution of stele, heterospory and origin of seed habits.

UNIT V: Introduction to psilopsida, sphenopsida and pteropsida.

Suqggested Readings
Smith G. M.~ Cryptogamic Botany VoL I(2nd edition)~ TataMcGraw-Hill Publishing Company

Ltd. Bombay -New Delhi.

Kumar H. D. 1988: Introductory Phycology. Affiliated East-West Press Ltd. New Delhi.
Paribar~ N.S. 1991: Bryophyta. Central Book Depot. Allahabad.

Brower~ 1926: Primitive Land Plants~ Cambridge At the University Press.

Kashyap~ 1972 LivelWorts of Western Himalayas and Punjab. Researchco Publication.
Smith, G. M.~ Cryptogamic Botany VoL n (2nd edition)~ TataMc Graw -Hill Publishing
Company~ Bombay -New Delhi.

Puri P. 1980~ Bryophyta -Morphology, Growth & Differentiation. Atma Ram & Sons, Delhi.
Chopra & Kumar~ 1988: Biology of Bryophyta; Wiley Eastern Ltd.

Ram Udar; 1970: An Introduction to Bryophyta; Shashidhar Malviya Prakashan

Watson; 1968: Structure and life of Bryophyta; Hutchinson & Co. Ltd. Campbell,

1939: The evolution of land plants; Stanford University.

Spome, K.R. 1991. The Morphology ot Ptenaopnyres.

Parihar N.S. 1996 Biology and Morphology of Pteridophytes, CentralBook Depot. Allahabad.
Smith G. M.; Cryptogamic Botany Vol. Il; T ata Mc Graw —Hill Publishing Co. Bombay -New
Delhi

Arnold C. A; An Introduction to Paleobotany; Tau Mc Graw —Hill Publishing Co. New Delhi.
Stewart, W. N. and RathwelL G. W. 1993. Paleobotany and the Evolution of Plants.
Cambridge University Press.

Eames A J.; Morphology of Vascular Plants-Lower Groups.Tata Mc Graw -Hill Publishing Co.
New Delhi

Rashid A. 1999; An introduction to Pteridophytes; Vikas Publishing House Pvt. Ltd..

Parihar; 1965: Pteridophyta; Central Book Depot. Allahabad.
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First Semester
MSCBOT103: Biology & Diversity of Gymnosperms

UNIT 1. Introduction: Gymnosperms, the vesseless and fruitless seed plants; evolution of
gymnsperms; complexity of female gametophytes.

UNIT II: Classification of gymnosperms and their distribution in India. Economic importance
of gymnosperms

UNIT IlI: Gerenal account of pteridospermales, cycadeoidales and cordaitales.

UNIT IV:Structure, reproduction and interrelationships of cycadales, ginkgoales and

coniferales.

UNIT V: Structure, reproduction and interrelationships of ephedrales, welwitschiales and

gnetales.

Suagested Readings
Bhatnagar, S.P. and Moitra, A; 1996: Gymnosperms. New Age International Pvt. Ltd., New

Delhi.

Singh H.; 1978: Embryology of Gymnosperms, Encyclopedia of Plant Anatomy X. Gebruder
Bortraeger, Berlin.

Spome K R; 1991: The Morphology of Gymnosperms; Hutchinson Univ. Library; London.
Foster A S. & Gifford E. M; Comparative morphology of vascular Plants; Vakils, Feffer, &
Simons Private Ltd. Bombay. Chamberlain; Gymnosperms -Structure & Evolution; CBS
Publishers & Distributors Delhi.

Shukla A C. & Mishra S. P.; Essentials of Paleobotany; Vikas Publishing House Pvt. Ltd.
Delhi-Bombay-:6angalore-Calcutta-Kanpur .
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First Semester
MSCBOT104: Plant Ecology

UNIT I Population Ecology: Ecology & ecosystem: Definitions, Organization and
components, Population & Environment; Population ecology, density & distribution,
Natality, Mortality, Survivorship curves, Age structure & pyramids, Fecundity schedules,

Life tables; Population growth — exponential and logistic curves; Intra specific
competition and self regulation; r- and k-strategists.
UNIT II: Community organization: Concepts of community and continuum; Analysis of

community analytical and synthetic characters, Community coefficients and indices of
diversity, interspecific association negative and positive associations; Concept of
ecological niche; Concepts of biodiversity; evolution and differentiation of species —
allopatric & sypatric speciation; ecads and ecotypes.

UNITIIl: Ecosystem development and stability: Temporal changes cyclic and non cyclic;
Succession processes & types; Mechanism of succession facilitation, Tolerance and
inhibition models; Concept of climax persistence resilience and resistance; Ecological
perturbation natural and anthropogenic, Ecosystem restoration.

UNIT IV:Fate of energy in ecosystems: Trophic organization and structure, Food chains &
webs; energy flow pathways, Ecological efficiencies consumption, assimilation and
production trophic; Primary production methods of measurement, Global patterns,
Limiting factors.

UNIT V: Fate of matter in ecosystems: Recycling pathways; Relationship between energy flow
and recycling pathways; Nutrient exchange and cycling; Global biogeochemical cycles of
C, N, P and S; Physical, chemical and Biological characteristics of soil.

Suggested Readings

Smith. R.L. 1996. Ecology and Field Biology. Harper Collins. New York.

Muller-Dombois. D. and Ellenberg. H.1974. Aims and Methods 01 Vegetation Ecology, Wiley, New York
Begon. M.. Harper, J.L. and Townsend, C.R. 1996. Ecology. Blackwell Science. Cambridge. Ludwig. J. and
Reynolds. J.F. 1988. Statistical Ecology. John Wiley & Sons.

Odum. E.P. 1971. Fundamentals of Ecology. Saunders, Philadelphia. Odum, E.P.

1983. Basic Ecology. Saunders, Philadelphia.

;Barbour, M.G., Burk, J.H. and Pitts, W.O. 1987. Terrestrial Plant Ecology. Cummings Publication Company,
California.

Kormondy, E.J. 1996. Concepts of Ecology. Prentice-Hall of India Pvt. Ltd., New Delhi. Chapman, J.L. and
Reiss, M.J. 1988. Ecology: Principles and Applications. t::ambridge University Press, Cambridge, U.K.
Moldan, B. and Billharz, S. 1997. Sustainability Indicators. John Wiley & Sons, New

York.

Treshow. M. 1985. Air Pollution and Plant Life. Wiley Interscience.

Heywood, V.H. and Watson. R.T. 1995. Global Biodiversity Assessment. Cambridge University

Press. Mason, C.F. 1991. Biology of Freshwater Pollution. Longman. '

Hill. M.K. 1997. Understanding Environmental Pollution. Cambridge University Press. . Brady, N.C. 1990. The Nature
and

Properties of Soils. MacMillan.
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Code Paper CFC Marks
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MLBOT | Reprocion | 42| 00| | 15| 8 3 %0180 0 0 1

MSCBOT | Morphology &

Angio Sperms
MSCBOT | Utilization and
203 | Conservation of Plant 42| 0 | 0 2| 15 g | 3 | 50 | 18 0 0 | 50 | 18
resources
MSCBOT

204 Cell Biology of Plants 42| 0 0 42 15 8 3 50 18 0 0 50 18

MSCBOT | practical-I

205 | (i) Plant Development & | 0 | 0 | O | © 0 0 0 0 0 | 50 | 18 | 50 | 18
Reproduction
(ii) Morphology &
Taxonomy of
Angio Sperms

MSCBOT | practical-l|
206 | (i) Utilization and o/l 0|0 O 0 0 0 0 0O | 50 | 18 | 50 | 18
Conservation of Plant

resources
(ii) Cell Biology of Plants
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Second Semester
MSCBOT201: Plant Development & Reproduction

UNIT I Unique features of plant development; differences between animal and plant
development.  Organization of shoot apical meristem (SAM); control of tissue
differentiation, especially xylem and phloem; secretory ducts and laticifers. Wood
development in relation to environmental factors.

UNIT II: Leaf growth and differentiation. Organization of root apical meristem (RAM); cell
fates and lineages; vascular tissue differentiation; lateral roots; root hairs. Root —
microbe interaction.

UNITIII: Vegetative options and sexual reproduction; flower development; genetics of floral
organ differentiation; homeotic mutants in Arabidiopsis and Antirrhinum; sex
determination.  Structrue of anthers, microsporogenesis, role of tapetum, pollen
development and gene expression.

UNIT IV: Male sterility; pollen germination, pollen tube greet and guidance. Pollen
storage, pollen allergy and pollen embryos. Ovule development,
megasporogenesis; organization of embryo sac; structure of embryo sac cells.

UNIT V: Flora characterisitics; pollination mechanisms and vectors; breeding systems;
structure of pistil; pollen stigma interactions; sporophytic and gametophytic self-
incompatibility. Double fertilization. Endosperm development during early,
maturation and dessication stages; embryogenesis; storage proteins of endosperms
and embryo. Polyembryoni, apomixis. Dynamics of fruit growth; biochemistry and
molecular biology of fruit maturation.

Suggested Readings

Bhojwani,S.S.and Bhatnagar,S.P.2000. The Embryology of Angiosperms( 4th revised and

enlarged edition). Vikas Publishing House,New Delhi.

Burgess.J.1985.An introduction to Plant Cell Development.Cambridge University Press, Cambridge.
Fageri,K.and Van der Pijl,L1979. The Principles of Pollination Ecology .Pergamon Press,

Oxford.

Fahn, A 1 982.Plant Anatomy.(3rd edition).Pergamon Press,Oxford.

F osket, D .E.1994 .Plant Growth and Development. A Molecular Approach.Academic Press, San Diego.
Howell, S.H.1998. Molecular Genetics of Plant Development, Cambridge University Press, Cambridge.
Leins,P., Tucker,S.C.and Endress,P .K.1988.Aspects of Floral Development. J. Cramer,

Germany.

Lyndon, R.F.1990.Plant Development. The Cellular Basis. Unin Hyman .London.

Murphy, T. M. and Thompson, W. E. 1988 Molecular Plant Development. Prentice Hall, New Jersey.
Proctor, M. and Yeo,P.1973.The Pollination of Flowers. William Collins Sons, London.

Raghvan, V .1997 .Molecular Embryology of Flowering Plants. Cambridge University Press, Cambridge.
RaghVan, V. 1999. Development Biology of Flowering P Jants. Springer-verlag.
Atwell,B.J.,Kriedermann,P.E.and Jurnbull,C.G.N.(eds)1999.Plants in Action: Adaptation in Naturre, Perfonnance in
Cultivation, MacMillan Education,Sydney,Australia.



Department of Higher Education, Govt. of M.P.
Semester wise syllabus for Postgraduates
Asrecommended by Central Board of Studiesand
Approved by H.E. the Governor of M.P

M. Sc. Botany (Semester System)

Second Semester
MSCBOT202: Morphology & Taxonomy of Angiosperms

UNIT I: Morphology of stamens and carpels; carpel evolution. Morphology of inferior ovary;
placentation types and their origin.

UNIT II: The species concept: taxonomic hierarchy; species, genus, family and other
categories; principles used in assessing relationships, delimitation of taxa and
attribution of rank. Salient features of Interantional code of Botanical Nomenclature.

UNITIII: Taxonomic evidence: morphology, anatomy, palynology, embryology, cytology,
phytochemistry, genome analysis and nucleic acid hybridization. Relevance of
taxonomy to conservation.

UNIT [IV:Taxonomic tools: herbarium, floras, histological, cytological, phytochemical,
serological, biochemical and molecular techniques; Computers and GIS. Local plant
diversity and its socio-economic importance.

UNIT V: Systems of angiosperm classification: phenetic versus phylogenetic systems;
cladistics in taxonomy; relative merits and demerits of major systems of
classification. Endemism, hot spots, hottest hot spots; plant explorations; invasions
and introductions.

Suggested Readings

Heywood & Moore, D.M; 1984: CWTent concept in Plant Taxonomy Academic Press. Banson, L.B.;

1957: Plant Classification, Health& Co. Boston.

Davis, P.R & Heywood, V.H 1973: Principles of Angiosperms and Taxonomy, Robert E. Kreiger Pub. Co.

New York, USA

Eames, Al.; 1961: Morphology of Angiosperms, Mc-Graw Hill, New York. Jeffery, C.; 1968: An

Introduction to Plant Taxonomy J. & H. Churchill Limited. Lawrence, G .H.M.; 1951: Taxonomy

of Vascular Plants Macmillan, New York.

Naik V. N.; 1984: Taxonomy of Angiosperms. Tata Mc-Graw Hill Pub. Co. Ltd. New Delhi. Porter, L.L.; 1959:
Taxonomy of Flowering Plants. San Francisco. Radfor~ AE. Dickinson,

W.C. MasseyJ.R and. Ben. C.R: 1974: VQ-~llar Plant SYstematics, Harper & Row, New York
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Second Semester
MSCBOT203: Utilization & Conservation of Plant Resources

UNIT I: Plant Biodiversity: Major Biomes of the world, Tropical rain & Seasonal Forests,
Temperate rain & Seasonal forests, Boreal forests, Grasslands, Deserts; Aquatic
Ecosystems, wetlands, Lakes & Ponds Streams & Rivers, Marine & Estuarine
habitats.

UNIT II: Sustainable Development: Resource utilization; Status & Utilization of
Biodiversity; Sustainable development and utilization of resources from forest,
Grassland and aquatic habitats; Food forage, Fodder, Timber & Non-wood forest
products; Threats to quality & quantity of Resources due to overexploitation.

UNITII: Strategies for conservation of resources: Classifications of resources;
Principles of conservation; In-situ conservation, sanctuaries, National parks,
Biosphere reserves for wildlife conservation; Habitat conservation practices of
conservation for forests, ranges, soil and water; Ex-situ conservation, botanical
gardens, field gene banks, seed banks, in vitro repositories, cryo-banks.

UNIT IV: Pollution & Climate Change: Air, Water and Soil pollution, Kinds, Sources,
Quality parameters, Effects on structure & function of ecosystems; Management
of pollution; Bioremediation; Climate changes sources, Trends & role of
greenhouse gases,

Effect of global warming on climate, Ecosystem processes & Biodiversity; Ozone
layer & Ozone hole.

UNIT V: Resource monitoring: Remote sensing concepts & Tools, Satellite remote
sensing basics sensors, Visual & digital interpretation, EMR bands and their
applications; Indian remote sensing program; Thematic mapping of resources;
Application of remote sensing in Ecology & Forestry.

Suggested Readings

Moldan, B. and Billharz, S. 1997. Sustainability Indicators. John Wiley &

Sons, New York.

Treshow. M. 1985. Air Pollution and Plant Life. Wiley Interscience.

Heywood, V.H. and Watson. R.T. 1995. Global Biodiversity Assessment. Cambridge University Press.
Mason, C.F. 1991. Biology of Freshwater Pollution. Longman.’

Hill. M.K. 1997. Understanding Environmental Pollution. Cambridge University Press. . Brady, N.C.
1990. The Nature and Properties of Soils. MacMillan.

Kothari, A 1997. Understanding Biodiversity: Life’Sustainability and Equity. Orient Longman.

Kohli, R., Arya, K.S., Singh, P.H. and Dhillon, H.S. 1994. Tree Directory of Chandigarh. Lovedale
Educational, New Delhi.

Nair, M.N.B. et. al (Eds) 1998. Sustainable Management of Non-wood Forest Products. Faculty of
Forestry, Universiti Putra Malaysia. 434004 PM Serdong, Selangor, Malaysia.

Paroda, R.S. and Arora, R.K. 1991. Plant Genetic Resources Conservation and

Management. IPGRI (Publication) SOuth Asia Office, C/o NBPGR, Pusa Campus, New Delhi. Pjmentel, D. and
Hall, C.W. (eds) 1989. Food.and Natural Resources. Academic Press, London-New York. .

Pinstrup-Anderson, P. et al. 1999. World Food Prospects: Critical Issues for the Early 21 st Century.
International Food Policy Research Institute, Washington, D.C., USA.

Plant Wealth of India 1997. Special Issue of Proceedings Indian National Scienece Academy B-63.

Pulcknett, D.L., Smith, N.J.H., Wiliam, J.T. and Murti Annishetty, N. 1987. Gene Banks and Worlds Food.
Princeton University Press, Princeton, New Jersey, USA.
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Rodgers, N.A. and Panwar, H.S. 1988. Planning a Wildlife Protected Area Network in India. Vol. 1. The

Report. Wildlife Institute of India, Dehradun.

Sahni, K.C. 2000. The Book of Indian Trees, 2nd edition. Oxford University Press, Mumbai. Schery, R. W.
1972. Plants for Man. 2nd ed. Englewood Cliffs, New Jersey. Prentice Hall. Sharma, O.P. 1996. Hill's
Economic Botany (late Dr. A.F. Hills, adapted by O.P. Sharma)

Tata McGraw Hill Co. Ltd., New Delhi. .. Swaminathan, M.S. and Kocchar, S.L. (Eds) 1989.

Plants and Society. Macmillan ,Publication Ltd., London.

Thakur, R.S., Puri, H.S. and Husain, A.1989. Major Medicinal Plant of India. Central Institute

of Medicinal and Anomatic Plants, CSIR, Lucknow.

Thomas, P. 2000. Tress: Their Natiojal History. Cambridge University Press, Cambridge. Wagner, H., Hikino,

Hand Farnswarth, N. 1989. Economic and Medicinal Plant Research. " Vols 1-3 Academic Press, London.
Walter, K.S. and Gillett, H.J. 1998. 1997 IUCN Red List of Threatened Plants. IUCN, the World
Conservation Union. IUCN, Gland, Switzerland, and Cambridge, U.K.

Swami Vivekanand University, Sagar (M .P.) :N¥
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Second Semester
MSCBOT204: Cell Biology of Plants

UNIT I Structural organization of the plant cell; specialized plant cell types. Structure
and functions of cell wall; biogenesis; growth. Cytoskeleton: organization and
role of microtubules and microfilaments; motor movements.

UNIT II: Plasma membrane: structure, models and functions; sites for ATPases; ion
carriers, channels and pumps; receptors. Structure of plasmodesmata, role
in movement of molecules; comparison with gap junctions.

UNITIII: Cholorplast: structure, genome organization, gene expression, nucleo-
chloroplastic interactions; mitochondira: structure, genome organization,
biogenesis. Plant vacuoles: tonoplast membrane, ATPases, trasporters, as
storage organelle. Other cell organelles: golgi apparatus, lysosomes,
endoplasmic reticulum.

UNIT IV:Nucleus: structure. Cell cycle: control mechanisms; role of cyclins and
cyclin- dependent kinases; mechanisms of programmed cell death.
Chromosome structure and packaging of DNA; euchromatin and
heterochromatin; karyotype analysis and evolution; banding patterns;
specialized types of chromosomes.

UNIT V: Origin, meiosis and breeding behaviour of duplication, deficiency, inversion
and translocation heterzygotes; origin, occurrence, production and meiosis of
haploids, aneuploids and euploids; Origin and production of autopolyploids.
Allopolyploids; types, genome constitution and analysis.

Suqggested Readings
Lewin, B. 2000, Genes VIL Oxford University Press, New

York.

Alberts, B., Bray, D., Lewis, J., Ratf, M., Roberts, K., and Watson, J.D. Molecular Biology
of the Cell. Garland Publishing:Inc., New York.

Wolfe, S.L. 1993. Molecular and Cellular Biology, Wadsworth Publishing Co., California,
USA Rost, T. et: al. 1998.Plant Biology, Wadsworth Publishing Co., California, U.S.A
Krishanmurthy K V. 2000 Methods in Cell Wall Cytochemistry, CRC Press, Boca Raton,
Florida U.S.A

Buchanan, B.B. Groissem, W. and Jones, RL. 2000. Biochemistry And Molecular
Biology of Plants. American Society of Plant Physiologists, Maryland, USA

De, D.N. 2000: Plant Cell Vacuoles: An Introduction. CSIRO Publication,
ColliJ18W~ Austral.
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