SHIVAJI UNIVERSITY, KOLHAPUR
DEPARTMENT OF BOTANY

Syllabus for the Semester System Examination (Choice Based Credit System) w.e.f. June 2013
for M.Sc. Part-I (Semester [ & II) R. No. ......... dated .... ....... and for M. Sc. Part-II (Semester
& IV)R. No.........dated............... from June 2014.

M. Sc. BOTANY REVISED SYLLABUS (Choice Based Credit System)

1. The entire course of M. Sc. (Botany) will be of four Semesters spread over two years.

2. There shall be four theory courses and four practical courses in every semester.

3. Each theory course shall have four units and each practical course shall have two units (based
on the theory).

4. Each unit in theory course shall comprise 15 lectures each of 60 minutes duration and there
shall be four lectures per theory course per week. There shall be one practical (not less than
three hours duration) for each theory course per week. Library/Reference-work/
Excursion/Field-work/Seminar/Group Discussion/Project work shall also be organized in
every week.

5. Department of Botany shall offer two elective papers each of 100 marks for the students of
other PG departments of the University. Elective paper shall consist of four units having 60
lectures and will be available to PG Part-II students during Semester I1I and Semester IV. The
decision regarding the admission to such other departmental students will be made by
the Departmental Committee.

6. There shall be at least a short (up to 3 days) and a long tour (not exceeding 15 days) per year
for all M. Sc. Part-I and Part-II students. The long tour may be arranged to a region out of the
state covering various Botanical Regions/Research Institutes/Centres etc. Tours are the part of
curriculum and are obligatory to each student, failing which they will not be considered
eligible to appear for the examination. Under unavoidable circumstances, if the student fails to
attend the tour, he/she will be required to produce a justifiable evidence for not attending the
tour. However, in lieu of tour the candidate will have to complete the work assigned by the
Department.

7. Following documents/materials shall have to be produced by each student at the time of

practical examination (at the end of each Semester)
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1) Submission of a laboratory journal of practical records.
i1) Submission of a set of *micro preparations (semipermanent/permanent) of plant materials
illustrating the subject matter of the relevant paper.
iii) Submission of a *field record book (in his/her own handwriting) duly signed by the
concerned teacher and at least 15 herbarium specimens (weeds and cultivated plants)/
preserved specimens collected by the candidate during the field work or excursion tour. Rare,
endangered and threatened (RET) plant species should not be collected and used for
submission.
8. The Department offers following specializations” at M. Sc. II (Semester III and IV).

¢ Plant Physiology

e Mycology and Plant Pathology

e (ytogenetics and Plant Breeding

e Energy, Ecology and Environment

e Angiosperm Taxonomy

e Marine Botany

¢ Plant Biotechnology

e Plant Protection**

e Plant Diversity**

e Palacobotany (Presently Suspended)

# based on the merit, willingness and availability of seats.
* wherever applicable.

**offered by the Department of Botany, Yashwantrao Chavan Institute of Science, Satara

9. Entire course of M. Sc. Botany will be of 2400 marks. Every Semester will be of 600 marks
[400 marks for theory (four courses) and 200 marks for practical (four courses)].

10. Examination of each theory course shall be of 100 marks [80 (university examination) + 20
(internal examination)]. University examination of 80 marks (03 hours duration) will be
conducted at the end of each Semester. Internal examination of 20 marks (comprising 20
multiple choice questions) will be conducted before the semester examination during each

semester.



11. Each practical course examination will be of based on the respective theory course and will
be of 50 marks [40 (University examination) + 10 (internal assessment)] Duration of
university practical examination shall be of five hours.

12. The question paper of theory course (80 marks) will consist of seven questions, carrying 16
marks each, of which the student shall have to attempt five questions. The last question will
be compulsory consisting of short answer type questions. The types of questions and their
distribution will be as follows:

1) Descriptive or essay type questions (50 — 60 %)
i) Short answer type questions (20 — 30 %)

M. Sc. Part Il (Semester 111)

Theory papers

B O 3.1: Cytogenetics and Crop Improvement

B O 3.2: Biotechnology and Genetic Engineering
Elective I (B O 3.5)

: Plant Sciences, Human Progress and Prosperity

Special paper |

B O 3.3.1: Plant Physiology

B O 3.3.2: Mycology and Plant Pathology

B O 3.3.3: Cytogenetics and Plant Breeding

B O 3.3.4: Energy, Ecology and Environment

B O 3.3.5: Angiosperm Taxonomy

B O 3.3.6: Marine Botany

B O 3.3.7: Plant Biotechnology

B O 3.3.8: Plant Protection

B O 3.3.9: Plant Diversity

B O 3.4.10: Palaeobotany (Presently suspended)
Special paper 11

B O 3.4.1: Plant Physiology

B O 3.4.2: Mycology and Plant Pathology

B O 3.4.3: Cytogenetics and Plant Breeding

B O 3.4.4: Energy, Ecology and Environment



B O 3.4.5: Angiosperm Taxonomy

B O 3.4.6: Marine Botany

B O 3.4.7: Plant Biotechnology

B O 3.4.8: Plant Protection

B O 3.4.9: Plant Diversity

B O 3.4.10: Palacobotany (Presently suspended)

Practical Papers
B O P 3.1: Cytogenetics and Crop Improvement
B O P 3.2: Biotechnology and Genetic Engineering
B O P Special paper I
B O P Special paper 11

M.Sc. Part Il (Semester 1V)
Theory Papers:
B O 4.1: Plant Physiology and Metabolism
B O 4.2: Biodiversity, conservation and utilization
Elective 11 (B 0 4.5)
: Plants: A Biological Capital

Special paper 111
B O 4.3.1: Plant Physiology
B O 4.3.2: Mycology and Plant Pathology
B O 4.3.3: Cytogenetics and Plant Breeding
B O 4.3.4: Energy, Ecology and Environment
B O 4.3.5: Angiosperm Taxonomy
B O 4.3.6: Marine Botany
B O 4.3.7: Plant Biotechnology
B O 4.3.8: Plant Protection
B O 4.3.9: Plant Diversity
B O 4.3.10: Palacobotany (Presently suspended)



Special Paper IV
B O 4.4.1: Plant Physiology
B O 4.4.2: Mycology and Plant Pathology
B O 4.4.3: Cytogenetics and Plant Breeding
B O 4.4.4: Energy, Ecology and Environment
B O 4.4.5: Angiosperm Taxonomy
B O 4.4.6: Marine Botany
B O 4.4.7: Plant Biotechnology
B O 4.4.8: Plant Protection
B O 4.4.9: Plant Diversity
B O 4.4. 10: Palaecobotany (Presently suspended)



M.Sc. PART -1l (SEMESTER I11)
PAPER-IX (B O 3.1): CYTOGENETICS AND CROP IMPROVEMENT
Total Lectures: 60
UNIT I:

Cytology: Chromatin organization, Chromosome structure and packaging of DNA, Molecular
organization of centromere and telomere, Nucleolus and ribosomal RNA genes, Euchromatin and

heterochromatin, Karyotype analysis and evolution, Banding patterns [15]
UNIT II:

Genetics of Prokaryotes and Eukaryotes: Mapping of prokaryotic and eukaryotic genome,
Mobile genetic elements and their significance, Gene families [7]

Crop Genetic Resources: Centres of origin of cultivated plants, Importance of genetic
conservation, Global network for genetic conservation and utilization in major crops of world,
Institutes engaged in conservation and improvement of crop genetic resources, Wild relatives of
crop plants, Gene banks, Gene sanctuaries [8]

UNIT 11

Population and Evolutionary Genetics: Evolutionary theory and population genetics, Theory of
allele frequencies, Changes in genetic structure of population: Natural selection, Migration,
Mutation, Genetic drift. Genetic variation in natural populations: Protein variation and variation
with RFLP and DNA sequences [15]

UNIT IV:

Classical and modern methods of crop breeding and improvement: Genetic variability in crop
plants, Heterosis, Methods of breeding in self and cross pollinated crops, Use of cytoplasmic
male sterility in hybrid breeding, Marker assisted breeding [15]

CYTOGENETICS AND CROP IMPROVEMENT PAPER IX: PRACTICAL COURSE

UNIT V:
1. Determination of mitotic index
2-3. Karyotype analysis of Allium cepa

4. Isolation of plasmid from E. coli
5. Orcein banding
6. Field visit: National Research Institutes/NBPGR centre/Seed company



UNIT VI:
1. Meiotic studies in Allium cepa
2-3. Study of floral biology of crop plants
4. Genetic problems on gene mapping in higher plants
5. Centres of origin of crop plants
6. Determination of allele frequency in population

Reference Books:

Bahekar V. S. 1993. Problems in Genetics Vol. I Arati Prakashan , Aurangabad.

Chahal G. S. and Gosal S. S. 2003, Principles and Procedures of Plant Breeding
biotechnological and conventional approaches. Narosa Publishers, New Delhi.

Darnel, J., Lodish, H. and Baltimore, D. 1990 Molecular cell biology. Scientific American
Books.

Gardner, E. J. 1991 Principles of Genetics. John Wiley and sons, New York.

Jahier, J. 1996 Techniques of plant Cytogenetics. Oxford and IBH Publishing.

Lewin, B. 2008, Genes IX. Oxford University Press,

Mandal, A. K., Ganguli, P. K. and Banarjee, S. P. 1991 Advances in plant breeding Vol. I and
II. CBS Publishers & Distributors.

Mayo, O. 1980. The theory of Plant Breeding. Clarendon Press, Oxford.

Mitra Sandhya 1994 Genetics a blueprint of life. Tata McGraw- Hill Publishing Company Ltd,
New Delhi.

Roy Darbeshwar 2000, Plant breeding analysis and exploitation of variance. Narosa Publishers,
New Delhi.

Russell P. J. 1998. Genetics (Fifth edition) Benjamin / Cummings Publishing Company Canada.

Sharma J. R. 1998 Statistical and Biometrical techniques in Plant Breeding New Age
International Publishers, New Delhi.

Sharma, A. K. and Sharma, A. 1980. Chromosome techniques- Theory and practice.
Butterworth and Co. (Publishers) Ltd., London.

Sharma, J. R. 1994 Principles and practice of plant breeding. Tata McGrow Hill Publ. Co. Ltd.,
New Delhi.

Singh, B. D. 2000. Plant breeding- Principles and methods. Kalyani Publishers, Ludhiana.

Snustad D. P. and Simmons M. J. 2003, Principles of Genetics, (Third edition) John Wiley and

Sons Inc.



Strickberger, M. W. 1968. Genetics. The Macmillan Company, New Y ork.

Swaminathan, M. S., Gupta, P. K. and Sinha, U. 1983. Cytogenetics of crop plants.
Macmillan India Ltd., Delhi.

Swanson, C. P. 1968. Cytology and Cytogenetics. Macmillan and Co. Ltd., London.

Sybenga, J. 1975. Meiotic configurations. Springer Verlag, Berlin, Germany.

Winkler, U. Ruger W. and Wackernagel W. 1979. Bacterial, phage and molecular genetics.

Narosa Publication, New Delhi.

Journals:
Indian Journal of Genetics and Plant Breeding. Journal of Genetics. Journal of Cytology and
Genetics. Cytologia. Caryologia. International Journal of Food Science and Technology. Plant

Breeding. Theoretical and Applied Genetics.




M. Sc. PART- Il (SEMESTER I11)
PAPER-X (B O 3.2): BIOTECHNOLOGY AND GENETIC ENGINEERING
Total Lectures: 60

UNIT I:

Concept, Scope and importance of Biotechnology [2]
Plant cell and tissue culture: Laboratory requirements, tools and techniques for plant tissue
culture, culture media and their constituents, types of cultures, applications of plant tissue culture

[6]

Somaclonal variation and its significance [4]
Protoplast culture and somatic hybridization [3]
UNIT I1:

Microbial nutrition and culture, Isolation of micro-organisms, Production of organic compounds
by microbial fermentation, Production of enzymes by micro-organisms, Production of antibiotics

by micro-organisms [7]
Microbial transformations, Single cell proteins [4]
Bio pesticides and Bio fertilizers: concept, production and importance [4]
UNIT 11

Concept, principles, applications and consequences of recombinant DNA technology [2]

Enzymes used in recombinant DNA technology, Cloning vectors, Construction of chimeric DNA

[&]

Genetic transformation of eukaryotes [2]
Molecular probes, Isolation of genes [3]
UNIT IV:

Genomics: Arabidopsis genome, Comparative genomics, Functional genomics [5]
Proteomics: Rationale, basic assumptions, methods for protein engineering [5]

Intellectual property rights (IPR) and protection (IPP): Concept, importance, ecological risks and
ethical concerns [5]

BIOTECHNOLOGY AND GENETIC ENGINEERING PAPER X: PRACTICAL
COURSE

UNIT V:
1. Preparation of MS medium for Plant tissue culture
2-3. Callus culture
4. Micro propagation
5. Isolation and culture of soil/ root nodule bacteria
6. Production of alcohol by microbes and its estimation



UNIT VI:
1. Isolation of genomic DNA
2. Agarose gel electrophoresis
3-4 . Agrobacterium mediated transformation
5. Amino acid sequence and blasting
6. Nucleotide sequence and blasting

Reference Books:

Gupta, P. K. 2010. Plant Biotechnology. Rastogi Publications, Meerut.

Glick, B, R. and Pasternak, J. J. 1994. Molecular Biotechnology- Principles and Applications
of Recombinant DNA. ASM Press, Washington D. C.

Gupta, P. K. 2009. Biotechnology and Genomics. Rastogi Publications, Meerut.

Trehan, K. 1994. Biotechnology. Wiley Eastern Limited, New Delhi.

Ramawat, K. G. 2006. Plant Biotechnology. S. Chand and Company Ltd., New Delhi.

Trivedi, P. C. (ed.) 2000. Plant Biotechnology- Recent Advances. Panima Publishing

Corporation, New Delhi.

Chawla, H. S. 1998. Biotechnology in Crop Improvement. International Book Distributing
Company, Lucknow.

Aneja, K. P. 1996. Experiments in Microbiology, Plant pathology, Tissue culture and
Mushroom cultivation. Weshwa Prakashan, New Delhi.

Sullia, S. B. and Shantharam, S. 2005. General Microbiology. Oxford & IBH Publ. Ltd., New
Delhi.

Tauro, P.; Kapoor, K. K. and Yadav, K. S. 1996. An Introduction to Microbiology. Wiley
Eastern Lmited, New Delhi.

Razdan, M. K. 1994: An Introduction to plant tissue culture. Oxford & IBH Publ. Ltd., New
Delhi.

Kumar, H. D. 1993. Molecular Biology and Biotechnology, Vikas Publ., New Delhi.

Gamborg, O. L., Phillips, G. C. 1995. Plant Cell, Tissue and Organ Culture- Fundamental
Methods. Narosa Publ. House, New Delhi.

Reinhert, J. and Bajaj ,Y. P. S. 1977. Applied and fundamental aspects of plant cell, tissue and
organ culture, Springer Verlag, Berlin.

Dodds, J. H. and Roberts ,L. W. 1985. Experiments in plant tissue culture. Cambridge
University Press, Cambridge.

Boyce, C.O.L. 1986. Novo’s Handbook of Practical Biotechnology. Novo Industry.
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M. Sc. PART- Il (SEMESTER I11)
PAPER-XI (B O 3.3.1): PLANT PHYSIOLOGY
(SPECIAL PAPER 1) ADVANCED PLANT PHYSIOLOGY AND PLANT
BIOCHEMISTRY
Total Lectures: 60
UNIT I:

Respiration: Glycolysis in plants and its regulation, Regulation of Pentose Phosphate Pathway
and TCA Cycle, Regulation of electron transport chain and role of alternate oxidase. [15]

UNIT II:

Photosynthesis: A brief outline of chlorophyll biosynthesis and the pigment organization in
thylakoid membrane. Regulation of PCR Cycle and C4 Pathway; RUBISCO and PEPCase; C3 -
C4 intermediates. [15]

UNIT I

Carbohydrate metabolism: Regulation of starch and sucrose biosynthesis, Synthesis and
degradation of cellulose, A brief idea of pectin biosynthesis and enzymes involved in pectin
degradation. [10]

Organic acid metabolism: Metabolism and roles of oxalic acid, ascorbic acid and malic acid [5]

UNIT IV:

Secondary metabolites : Shikimate Pathway and its role in biosynthesis of Secondary
Metabolites. [8]

Phosphorus nutrition — Forms of phosphorus in soil. Phosphorus uptake, factors controlling ‘P’
uptake, ‘P’ fractions in plants. Role of Pyrophosphate in plant metabolism. [7]

PLANT PHYSIOLOGY PAPER Xl: PRACTICAL COURSE I

UNIT V:

. To study the effect of potassium on glycolytic enzyme pyruvate kinase .
. Estimation of starch.

. Study of Oxalic acid accumulation in leaf tissue.

. Estimation of Ascorbic acid.

. Estimation of Polyphenols.

. Estimation of Cellulose.

AN DN B~ W=
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UNIT VI:
1. Study of Phosphorus distribution in different plant parts.
2. Study of enzyme inorganic pyrophosphatase.
3-4. Study of effect of light on chlorophyll biosynthesis.
5. Study of enzyme polygalacturonase.
6. Study of enzyme phenylalanine ammonia lyase.

Reference Books:

Bidwell, R. C. S. (1979): Plant Physiology. Macmillan

Bonner, J. and Varner, J.E. (1972): Plant Biochemistry. IBH.

Edwards G. and Walker D., eds. (1983). C3, C4: mechanisms, and cellular and environmental
regulation, of photosynthesis. Oxford: Blackwell Scientific Publications.

Govindjee, H. (ed.) (1982): Photosynthesis, Vol. 1 and Vol. 2. Academic Press, N.Y. (Vol. 1);
0-12-294302-2 (Vol. 2))

Hopkins, W. C. (1995): Introduction to Plant Physiology. Wiley, New York.

Krishnamurthy, H.N. (1992): Physiology of Plant Growth and Development. Atma Ram and
Sons, Delhi.

Marschner, H. W. (1986): Mineral nutrition of Higher Plants. First Edition, Academic Press,
Elsevier Science Ltd.

Marschner, H. W. (2003): Mineral nutrition of Higher Plants. Second Edition, Academic Press,
Elsevier Science Ltd.

Moore, T.C. (1974): Research experience in Plant Physiology, A Laboratory manual. Springer-
Verlag, Berlin.

Mukherjee, S.P. and Ghosh A.N. (1996): Plant Physiology. New Central Book Agency (P)
Limited Tata McGraw Hill.

Noggle, G.R. and Fritz, G. J. (1976): Introductory Plant Physiology. Prentice- Hall, Inc.,
Englewood Cliffs, NJ.

Pessarakli, M. (Ed.). (2001). Handbook of Plant and Crop Physiology, 2nd Edition, Revised and
Expanded. Marcel Dekker, Inc., New York

Pessarakli, M. (Ed.). (2005). Handbook of Photosynthesis, 2nd Edition, CRC Press, Taylor &
Francis Publishing Company, Florida

Randhir Singh and Sawhney S. K. (1988): Advances in frontier Areas of Plant Biochemistry.
Prentice Hall of India

Sadasivam S. and Manickam A. (1996): Biochemical methods. New Age International.

Salisbury, F. B. and Ross, C.W.(1992): Plant Physiology IV ed. Cengage Learning

Smith, H. (1975): Phytochrome and Photomorphogenesis. McGraw-Hill Inc.,US

Taiz, L. and Zeiger, F. (1998): The Plant Physiology. Second Edition, Sunderland: Sinauer

Associates.

Wilkins, M. B. (1976): Physiology of Plant Growth and Development. McGrow-Hill Publishing
Company Limited

Journals

Annual Review of Plant Physiology and Molecular Biology
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Annual Review of Plant Physiology
Indian Journal of Plant Physiology
Journal of Experimental Botany
Physiologia Plantarum, Sweden
Plant Physiology, Bethedsa, USA
Plant Cell
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M. Sc. PART- Il (SEMESTER I11)
PAPER-XI (B O 3.3.2): MYCOLOGY & PLANT PATHOLOGY
(SPECIAL PAPER I) TAXONOMY OF FUNGI
Total Lectures: 60
UNIT I:
General features of fungi [4]
Various systems of classification of fungi: Ainsworth (1973), Webstor (1980) and Hawksworth

etal. (1995) [4]
Micrometry: Study of micrometry and its significance in fungal taxonomy. [4]
Culture: Types of culture media and their preparation, special culture media. [3]
UNIT II:

Criteria used in the classification of fungi

Morphology: External and Internal, Vegetative and Reproductive, Cytological and Genetical.

[15]
UNIT Il
Criteria used in the classification of fungi
Serological and Nutritional. [5]
Physiological and Biochemical. [5]
Host specificity. [2]
Ultrastructural and cultural. [3]
UNIT IV:

Microtomy: Types of microtomes, Techniques of microtomy, stains and fixatives used. [11]
Status of fungi and research in Mycology and Plant Pathology in India: An overview. [4]
MYCOLOGY PAPER XI: PRACTICAL COURSE I

UNIT V:

1. Measurement of fungal dimensions and identification of fungal genera.
2- 4. Measurement of spore size and study of spore morphotypes, determination of
standard deviation and frequency distribution, histogram and polygon.

5-6. Preparation of culture media, PDA, Czapek Dox Agar and Richard’s medium.
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UNIT VI:
1-2. Microtomy of fungal specimens.
3. Isolation of fungi from soil and their identification and classification
4. Isolation of fungi from water and their identification and classification.
5. Isolation of fungi from air and their identification and classification.

6. Isolation of fungi from their host and their identification and classification.

Reference Books:

Ainsworth, G.E., Sparrow, F. K. and A. S. Sussman. 1973. The Fungi.Vol. I, I and II1.
Academic Press, New York.

Alexopoulous, C.J., C.W. Mims and M. Blackwell. 1979. Introductory Mycology. A national
book foundation, USA

Angja K.R. 1993 : Experiments in Microbiology,Plant Pathology and Tissue New Age

international.

Barnett, H.L. (1960): Illustrated genera of imperfect fungi. American Phytopathological
Society, U.S.A.

Bessey, E.A. (1967): Morphology and Taxonomy of fungi Blakiston Company, U.S.A.

Buller,A.H.R.(1909-50):Researches on Fungi Vol.I-VIII. Longmans Green & Company,
London, U. K.

Gangopadhyay, S. (1994): Clinical Plant Pathology. Kalyani Publishers, Daryaganj, New Delhi.

Gangulee, H. S. and A. K. Kar (1992): College Botany Vol. II. IV-A and IV-B. New Central
Book Agency (P) Ltd., Kolkata. W. B.

Johanson, D.A. (1940): Plant Microtechniques. McGraw-Hill Publishing Company Ltd., New
York. U. S. A.

Kendrick,W.B. (1979): Taxonomy of fungi imperfecti. Uni. Of Toronto Press, Canada
Pandey,B.P.(1994): A Text Book of Botany: Fungi. International Publishing House, New Delhi.

Rangaswamy G. (1975): Diseases of crop plants in India. PHI Learning Pvt. Ltd., M97
Cannaught Circle, New Delhi.
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Raychudhary, S. R. et al.(1975): Advances in Mycology and Plant Pathology.
Sharma,O. P. (1989): Text Book of Fungi. Tata McGraw-Hill Education, 1989
Journals

Annual Review of Plant Pathology.

Canadian Journal of Botany.

Mycologia.

Indian Journal of Plant Pathology.
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M.Sc. PART- Il (SEMESTER I11)
PAPER-XI (B O 3.3.3): CYTOGENETICS AND PLANT BREEDING
(SPECIAL PAPER- 1) CYTOGENETICS
Total Lectures — 60
UNIT I:
Introduction to cytogenetics. Mitotic and meiotic cell division [5]
Meiosis: modes of meiosis, Chromosome disjunction. Genetic control of meiosis, mechanism

and theories of crossing over, Recombination models, Synaptonymal complex [10]

UNIT II:
Structural variations in chromosomes, their cytological consequences, Structural hybrids, B-
chromosome its origin and consequences [8]

Numerical variation in chromosomes, sources and consequences including syndromes,

classification, natural and induced polyploids [7]
UNIT H1:

Genome analysis in crop plants: Wheat, Cotton, Tobacco, Triticale [8]
Meiotic analysis in hybrids [2]
Alien genetic resources in crop improvement: Align addition and substitution lines, transfer of
segment from align chromosome, possibilities and limitations [5]
UNIT IV:

Apomixis; types of apomixes in higher plants, significance in plant breeding [7]

Drosophila genetics: Life cycle, special type of chromosome, genetic regulation of development

in Drosophila [8]

CYTOGENETICS AND PLANT BREEDING
PAPER XI: PRACTICAL COURSE |
UNIT V:
1-2. Smear preparations in Sorghum bicolor, Zea mays, Delphinium malbaricum,
Lycopersicum esculentum, Coix lachryma-jobi, Solanum sp.
3. Meiotic analysis in plants (Stages, chiasma, chiasma terminalization by using

photographs, Pachytene analysis).
17



4. Meiotic studies in structural hybrids (Setcreatia sp Cyanotis sp)
5. Study of B chromosome in Maize/Drimia

6. Cytological analysis of polyploidy in plants

UNIT VI:
1. Induction of polyploidy using Colchicine.
2. Genome analysis in wheat/Gossypium.
3-4. Study of life cycle in Drosophila melanogaster

5. Special type of chromosomes in Drosophila melanogaster

Reference Books:

Khush G. S. 1973. Cytogenetics of aneuploides. Academic Press New York USA.

Burnham C. R. 1962. Discussions in Cytogenetics. Burgess Publishing Co. Minnesota.

Harti D. L. and Jones E. W. 1998. Genetics: Principles and Analysis 4th Edition. Jones and
Barew Publishers Massachusetts USA.

Karp G. 1999. Cell and Molecular Biology : Concepts and Experiments, John Wiley and Sons
Inc USA.

Fikui K. and Nakayama S. 1996. Plant chromosomes; Laboratory Methods CRC Press Boca
Ration Florida.

Gupta P. K. 1999. Cytogenetics. Rastogi Publication Meerut.

Prasad G. 1998. Introduction to Cytogenetics. Kalyani Publishers, New Delhi.

Sinha U. and Sinha S. 1998. Cytogenetics, Plant Breeding and Evolution. Vikas Publishing
house Pvt. Ltd. New Delhi

Swaminathan M. S., Gupta P. K. and Sinha U. 1974. Cytogenetics of Crop Plants MacMillan
India Ltd. New Delhi.

Swanson C. P., Merz T. and Young J. 1973. Cytogenetics. Prentice Hill of India Private Ltd.
New Delhi.
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M. Sc. PART- Il (SEMESTER I11)
PAPER- XI (BO 3.3.4): ENERGY, ECOLOGY & ENVIRONMENT
(SPECIAL PAPER 1) ENVIRONMENT AND ITS ASPECTS
Total Lectures: 60

UNIT I:
Abiotic Environment: Leibig’s Law of Minimum, Law of Limiting Factors. [5]
Environment in Terrestrial Ecosystems: [5]
Atmosphere Climate: Classification of climate, climographs [5]
UNIT II:

Environment in Aquatic Ecosystem

Marine Environment: light, waves, currents, winds, tides. [9]
Fresh Water Environment: Wind- currents. [6]
UNIT IHI:

Soils: formation, composition, soil profile, soil types of India. [15]
UNIT IV:

Land use classification, planning and management, concept of soil map. [7]
Water: Resources and Management. [8]

ECOLOGY PAPER XlI: PRACTICAL COURSE |

UNIT V:
1. Analysis of water samples from polluted and non-polluted lakes for DO.
2. Field visits to Industrial area.
3. Study of effect of effluents on plant growth.
4. Determination of BOD at R.T.
5-6. Study of wilting coefficient.

UNIT VI:
1. Determination of quality of water by physical parameters (colour, EC, pH, TSS, TDS
and TS).
2. Study of MPN as hydrobiological indicator.
3-4. Study of soil profile.
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5. Determination of organic matter from soil.
6. Ecological instruments used in air and water pollution studies.

Reference Books:

Agarwal, S. K. ( 1992): Fundamentals of Ecology. New Delhi: Ashish Publishing House.
Bradbury, I. K. (1990): The Biosphere. Published by John Wiley & Sons, Chichester.

Das, S. M. (1989): Handbook of Limnology and water pollution with practical Methodology.
Published by South Asian Publishers, New Delhi.

Etherington, J. R. (1975): Environment and plant ecology : aims and development. Publisher
Wiley.

Freedman, H. 1. (1980): Deterministic mathematical models in population ecology. Marcel
Dekker Inc., New York.

Greig Smith, P. (1983): Quantitative Plant Ecology. Publisher: WILEYBLACKWELL

Grims, J. P. et al (1988) : Comparative Plant Ecology. Colvend, Dalbeattie, Kirkcudrightshire
[Scotland] : Castlepoint Press.

Hashimoto, Y. et al (1990) : Measurement techniques in plant sciences. San Diego, Calif. :
Academic Press

Kershaw, K. A. (1964) : Quantitative and dynamic ecology. Publisher: Edward Arnold
Kormondy, E. J. (1996) : Concept of ecology. Publisher: Benjamin Cummings.

Krebs, C. J. (1978) : Ecology. Harper & Row., New York.

Lieth, H. F. et al (1973) : Patterns of primary production in the biosphere. Kluwer Academic
Publishers-Plenum Publishers.

Misra, K. C. (1989) : Manual of plant ecology. Oxford and IBH Publishing Co., New Delhi.
Misra, R. and Das, R. R. (1971) : Proceedings of the school of plant ecology. Publisher:
Calcutta Oxford & IBH Pub. Co.

Odum, E. P. (1971) : Ecology. Publisher: Saunders

Odum E. P. (3rd ed. 1996) : Fundamentals of Ecology. Natraj Publishers, Dehra Dun.

Pandeya S. C. et al (1963) : Research methods in plant ecology. Asia Publishing House.
Watt K. E. F. (1973) : Principles of Environment Sciences. Published by McGraw-Hill.
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M. Sc. PART- 1l (SEMESTER I11)
PAPER-XI (BO 3.3.5): ANGIOSPERM TAXONOMY
(SPECIAL PAPER-I) THE EVOLUTION AND CLASSIFICATION OF ANGIOSPERMS
Total Lectures: 60
UNIT I:
Principles and Practices in Plant Taxonomy: Definitions and concepts, importance of
taxonomy and need for classification, hierarchical classification, Alpha and Omega taxonomy,
taxonomy as synthetic discipline. [5]
The New Global Taxonomy Initiatives: Systematic agenda-2000, systematic knowledge and
value of biodiversity, the missions of systematic agenda-2000. Biodiversity strategy and
systematics Agenda for 2020. [3]
A Brief History of Pre-Darwinian Classifications: i) Systems based on habit: Theophrastus,
Albert Magnus, Otto Brunfels, Jerome Bock, Andrea Cesalpino, Jean Bauhin, Joseph Pitton de
Turnefort, John Ray ii) The sexual system: Carolus Linnaeus and his students iii) Systems based
on form-relationships: Michel Adanson, Jean B. A. P. M. de Lamarck, De Jussieu, De Candolle,
Bentham and Hooker. [7]

UNIT II:

A Brief History of Post Darwinian Classifications: The evolutionary theory by Darwin and
Wallace. Systems based on phylogeny i) The Englarian School of thoughts: August Wilhelm
Eichler, Adoph Engler, Alfred Rendle, Carl Christian Mez, August A. Pulle, Carl Skottberg, B.
Hayata ii) the Ranalian School of thoughts: Richard von Wettstein, Charles E. Bessey, Hans
Hallier, John Hutchinson, Oswald Tippo, G. Gunderson, Lyman Benson. [7]
Recent Systems of Classifications: Broad outline of classification by Armen L. Takhtajan and
R. M. T. Dahlgren, revised and updated classification of flowering plants by APG-III-Basal
angiosperms, magnoliids, monocots, commelinids, eudicots, core eudicots, rosids, fabids,

malvids, asterids, lamiids and campanulids. [8]

UNIT III:
Evolution of Flowering Plants: Angiosperm apomorphies- Flower, Stamens, Reduced male
gametophyte, Carpel, Two Integuments, Reduced female gametophyte, Endosperm formation,

Sieve tube members, Angiosperm specializations, Vessels. Origin of angiosperms [5]
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Taxonomic Hierarchy: Ranks of Taxa, Forms of scientific names; major categories: division,
class, order, family; minor categories: genus, species and infraspecific categories. [3]
Plant Morphology: Plant structure - Roots, Stems, Leaves, Flowers, Perianth, Androecium,

Nectaries, Gynoecium, Carpel, Pistil, Inflorescences, Fruits and seeds. [7]

UNIT 1V:

Morphological variations, systematic position, interelationships, phylogeny and economic
importance of following families: ANITA GRADE- Hydatellaceae, Austrobaileaceae;
MAGNOLIIDS- Lauraceae, Piperaceae, Aristolochiaccae MONOCOTS- Alismataceae,
Hydrocharitaceae, Potamogetonaceae, Aponogetonaceac COMMELINIDS- Commelinaceae,

Typhaceae, Eriocaulaceae, Zingiberaceae, Costaceae, Musaceae. [15]

PAPER XI: ANGIOSPERM TAXOXONOMY': PRACTICAL COURSE I
UNIT V:
1. Exercises on nomenclature problems.
2. Describing new taxon.
3-4. Study of flowers of primitive families: Magnoliaceae, Lauraceae, Aristolochiaceae,
Piperaceae, Ranunculaceae, Alismataceae, Nymphaeaceae.
5. Identification of wild and cultivated plant species using regional and national floras.
6. Study of different types of ovules and placentations.
UNIT VI:
7-12. Descriptions, Sketching, classification and identification of families: ANITA
GRADE- Hydatellaceae, Austrobaileaceac; MAGNOLIIDS- Lauraceae, Piperaceae,
Aristolochiaceae; MONOCOTS- Alismataceae, Hydrocharitaceae, Potamogetonaceae,
Aponogetonaceae; COMMELINIDS- Commelinaceae, Typhaceae, Eriocaulaceae,
Zingiberaceae, Costaceae, Musaceae.

Any additional practical/s based on theory syllabus will be added whenever necessary.

Reference Books:
Cronquist, A. 1981. An Integrated System of Classification of Flowering Plants. Columbia

University Press, New York.
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Cronquist, A. 1988. The Evolution and Classification of Flowering Plants (2nd ed.). Allen
Press, U.S.A.
Davis, P. H. and V. H. Heywood 1991. Principles of Angiosperm Taxonomy. Today and
Tommorow Publications, New Delhi.

Manilal, K. S. and M. S. Muktesh Kumar [eds.] 1998. A Handbook of Taxonomic Training.
DST, New Delhi.

Naik, V. N. 1984. Taxonomy of Angiosperms. Tata McGraw-Hill, New Delhi.

Quicke, Donald L. J. 1993. Principles and Techniques of Contemporary Taxonomy. Blakie
Academic & Professional, London.

Taylor, D. V. and L. J. Hickey 1997. Flowering Plants: Origin, Evolution and Phylogeny. CBS
Publishers & Distributers, New Delhi.

Lawrence, G. H. M. 1951. Taxonomy of Vascular Plants. Oxford and IBH Publ. Co. Pvt. Ltd.
New Delhi.

Takhtajan, A. 1969. Flowering plants-Origin and Dispersal. Oliver and Boyd, Edinburg.

Hutchinson, J. 1959. Families of Flowering plants. Clarendon Press, Oxford.

Judd Walter S., Campbell, C. S., Kellogg, E. A., Stevens, P.F. and M. J. Donoghue. 2008.
Plant Systematics- A Phylogenetic Approach. Sinauer Associates, INC, Publishers.
Sunderland, Massachusetts, USA.

Simpson, M. G. 2010. Plant Systematics. Elsevier, Amsterdam.
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M. Sc. PART- Il (SEMESTER I11)
PAPER-XI (BO 3.3.6): MARINE BOTANY
(SPECIAL PAPER 1) GENERAL MARINE BOTANY
Total Lectures: 60

UNIT I:

Marine environment and organisms: Benthic & Pelagic environment, Classification of marine
organisms-Plankton, Nekton, Benthos, Marine Plant Groups [3]
Marine phytoplankton: Classification & diversity, Buoyancy, Red tides [3]
Microbial diversity in marine habitat: Brief idea of Marine Fungi, Actinomycetes, Marine
Bacteria & Viruses [4]
Marine Lichens [1]
Coral reefs: Types, Biology, Zooxanthellae, Reef algae & herbivores, Importance. [4]
UNIT II:

Microalgae: Classification & Salient features of Cyanophyta, Pyrrhophyta ,Chrysophyta ,
Cryptophyta Examples from each division. [6]
Macroalgae: Classification of Seaweeds, General characteristics, life cycle & type studies of
Chlorophyta (Ulva, Enteromorpha), Phacophyta (Sargassum, Padina) & Rhodophyta (
Gracilaria, Porphyra), Evolution of thallus in different classes. [9]

UNIT I1I:

Biodiversity of mangroves: Brief idea of Creek, Estuary, Lagoon and Delta. Definition of the
term ‘mangrove’. Distribution & biogeography of Indian mangroves, East and west coast
mangroves, Mangrove shores and forests. [6]
Salient Features of Important Mangrove Families: Rhizophoraceae , Sonneratiaceae,

Avicenniaceae, Myrsinaceae, Acanthaceae . Mangrove associates. [9]

UNIT IV:

Salt marshes: Salt marsh flowering plants-Occurrence, Taxonomy, Distribution, Morphological
and anatomical adaptations, Ecological roles, Salt marsh ferns, bryophytes, algae. [5]
Sea grasses: Taxonomy, Distribution, Morphological & anatomical adaptations, Ecological

roles, Sea grasses & Human affairs. [5]
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Sand dunes: Occurrence, Formation of coastal sand dunes .Classification, Embryo dune, Yellow

dune, Grey dune, Succession in dune vegetation, Dune vegetation. [5]

MARINE BOTANY PAPER XI: PRACTICAL COURSE |

UNIT V:
1. Study of characteristic features of Chlorophyta Ex. Enteromorpha, Chaetomorpha, Ulva,
Caulerpa.
2-3. Study of characteristic features of Phaeophyta Ex. Padina, Dictyota, Sargassum.
4. Study of characteristic features of Rhodophyta Ex. Gracilaria, Gelidium , Hypnea.
5. Sampling and identification of marine phytoplankton.

6. Study of sand dune plants (Canavalia, Derris, Pandanus, Spinifex, I[pomoea etc.).

UNIT VI:

1. Type study of mangroves from Avicenniaceae (Avicennia species)

2-3. Type study of mangroves from Rhizophoraceae (Rhizophora, Bruguiera, Ceriops,
Kandelia)

4. Type study of mangroves from Sonneratiaceae (Sonneratia)

5. Type study of mangroves from Myrsinaceae (Aegiceras) and Acanthaceae (Acanthus)

6. Study of important mangrove associates.

Reference Books:
Alexopoulos, C.J. & Bold, H.C. (1967). Algae & Fungi: Current Concepts in Biology Series.
The Macmillan Company, London.

Chapman, V. J. (1976). Coastal Vegetation. II nd edition Pergamon Press. New York
Chaudhuri. A. B. (2007). Biodiversity of Mangroves.

Desikachary, T. V. (1975). Marine Plants. N. C. E. R. T. New Delhi.

Kamat, N. D. (1982). Topics in Algae. Sai Kripa Prakashan, Aurangabad

Kumar H. D. 1990. Introduction to Phycology. Affiliated East West Press pvt. Ltd. publ. New
Delhi.
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Kumar H.D. and H.N. Singh (1990). Algae. Affiliated East West Press pvt. Ltd. publ. New

Delhi.

McConnaughey, B. H (1974). Introduction to Marine Biology. 2™ ed. Mosby publisher.

Naskar Kumudranjan (2004.) Manual of Indian Mangroves. Daya Publishing House, New

Delhi.

Sambamurthy,A.V.S.S.(2005). A Text Book of Algae. 1. K. International Pvt. Ltd. New Delhi.

Santhanam, R.; Ramnathan,N.; Venkataramanjan K. & Jegathanam,G. (1987) .
Phytoplankton of Indian Seas. & Aspects of Marine Botany.Daya Publication Home.

Delhi.

Sen Neera and Kumudranjan Naskar, (2003). Algal Flora of Sundarbans. Mangal Daya

Stein, J. R. (1973) Handbook of Phycological Methods. Cambridge University Press.

Trainor, F. R. 1978. Introductory Phycology. John Wiley, New York.

Vashishta, B. R. (1995). Algae. S. Chand and Co. Ltd., New Delhi.
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M. Sc. PART-II (SEMESTER I11)
PAPER-XI (BO 3.3.7): PLANT BIOTECHNOLOGY
(SPECIAL PAPER 1) PLANT TISSUE CULTURE
Total Lectures: 60
UNIT I:

Plant tissue culture: Objective and goals of Plant tissue culture; Laboratory design and
development, Operation and management [3]

Plant tissue Nutrition: Basic principles of in vitro culture, Factors influencing morphogenesis
and Physiological significance of tissue nutrition [7]

Media preparation: Media preparation and handling, Sterilization technique, Equipment and
apparatus, Procedure of media preparation and stock solution [5]

UNIT I1:

Types of Culture: Explant culture, Callus formation and culture, Callus desiccation,
Organogenesis, Meristem culture, Axillary bud culture, Protocols and schedule of observation.
[10]

Hardening of tissue cultured plants [2]
Protoplast culture and somatic hybridization [3]
UNIT I11:

Organ culture: anther/ovary culture, embryo rescuing, synseed [4]
Somaclonal variation; Selection [5]
Cell suspension culture, Cell line isolation [4]
Hairy root culture [2]
UNIT IV:

Green house technology: Construction, operation, maintenance and management [10]
Cryopreservation: Introduction, procedure, importance and future prospects [5]

PLANT BIOTECHNOLOGY PAPER XI: PRACTICAL COURSE |

UNIT V:

1. Media preparation and Sterilization techniques
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2. Callus culture

3. Meristem culture

4-6. Organogenesis
UNIT VI:

1. Technique of hardening

2. Anther culture

3. Cell suspension culture

4. Embryo rescuing

5-6. Visit to commercial greenhouse/ Tissue culture laboratory

Reference Books:

Bhojwani, S. S. and Razdan, M. K. 1983. Plant tissue culture, theory and practice. Elsevier Publ.
Dixon, R. A. 1985. Plant cell culture- a practical approach. Oril Press Oxford.

Doddas, J. H. and Roverts, L.W.1985. Experiments in plant tissue culture. Cambridge Uni. press.
Evans et al. 1983. Hand book of plant cell culture vol. I, II, III. McMillan Publ. Co., New York.

Gamborg, O. L. and Phillips, G. C.1966. Plant, tissue and organ culture- fundamental Methods.
Narosa Publishing House, New Delhi.

Narayanswamy, S. 1997. Plant cell and tissue culture. Tata McGraw Hill Publishers, New Delhi.
Nelson, P. V.1973.Greenhouse operation and management. Reston Publishing Co. Inc.

Old, R. W. and Primerose, S. B. 2002. Principles of gene manipulation. Blackwell, Oxford,
England.

Raghavan, V. 1997. Molecular embryology of flower plants. Cambridge Uni. Press.

Ravishankar, G. A. and Venkataraman, L. V. 1997. Biotechnological applications of plant tissue
and cell culture. Oxford and IHB Publishing Co. Pvt. Ltd., New Delhi.

Reddy, S. M., Srivastava, H. P., Purohit, D. K. and Reddy, S. R. 1997. Microbial
biotechnology. Scientific Publishers, Jodhpur, India.

Reinsert, J. and Bajaj, Y. P. S. 1976. Plant cell, tissue and organ culture. Springer Verlag, Berlin.
Street, H. E. 1974. Tissue culture. Academic Press, New York.
Thorpe, T. A. 1981. Plant tissue culture. Academic Press, New York

Vasil, 1. K. 1984. Cell culture and somatic cell genetics of plants (I). Laboratory procedures and
their applications. Academic Press Inc.
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M. Sc. PART-II (SEMESTER I11)
PAPER-XI ( BO 3.3.8): PLANT PROTECTION
(SPECIAL PAPER I) CROP DISEASES AND THEIR MANAGEMENT
Total Lectures: 60

UNIT I:

Introduction: History of Plant Pathology and Overview, Crop diseases and losses caused by
them. [2]
Study of major fungal crop diseases: Study of fungal diseases of following crop plants with
respect to distribution, causal organism, symptoms, disease cycle (wherever applicable) and their

management

Cereals: Udbatta disease of Paddy, Loose smut of Wheat and Rust of Jowar. [3]
Oil seeds: Rust of Ground nut and Soybean. [2]
Pulses: Anthracnose of Bean. [1]
Cash crops: Leaf blotch of Sugar cane, Leaf spot (Taphrina) of Turmeric, Rust of Coffee.  [3]
Fruit crops: Anthracnose of Mango, Downy mildew of Grapes. [2]
Vegetable crops: Powdery mildew of Pea, Ripe fruit rot of Chilli. [2]
UNIT II:

Bacterial diseases of crop plants: Introduction, History, Types of Bacterial diseases-Vascular,
Parenchyma, Hyperplastic; Entry of bacteria in host; The location of bacteria in diseased tissue,
Action of Bacteria on their hosts, Reactions of host; Dissemination of bacterial diseases; Study of
bacterial diseases of following crop plants with reference to distribution, Causal organism,
Symptoms and effects, etiology, host relations and management:

a) Paddy: Leaf streak. b) Mango: Leaf spot. ¢) Tomato: Canker and Wilt. [4]

Mycoplasma (phytoplasmas and spiroplasmas) crop diseases: Features of Mycoplasmas-
phytoplasmas, spiroplasmas and L-forms of bacteria; Study of mycoplasma diseases of following
crop plants:

a) Citrus: Citrus greening. b) Tomato: Aster yellow. [3]

Viral diseases of crop plants: Introduction, characteristics of plant viruses, Virus infection and
synthesis, translocation and distribution of virus in plants, symptoms of viral diseases,
transmission of viruses, epidemiology, purification and serology of plant viruses, Nomenclature
and classification of plant viruses, Detection and identification of plant viruses; Study of
Sugarcane mosaic and Papaya leaf curl diseases with reference to distribution, causal virus,
symptoms, damage, transmission, Host range, control measures. [4]

Angiospermic parasitic diseases: Introduction, Parasitic flowering plants and types of
parasitism, Dissemination of angiospermic parasites, Control of angiospermic parasites,
classification of parasitic flowering plants, Study of following parasitic angiospermic plants with
reference to disease symptom, pathogen, host range, Development of disease and management.
as diseases of crop plants

a) Loranthus b) Dodder. ¢) Broomrape. d) Witchweed. [4]

29



UNIT IHI:

Plant disease epidemiology: Pathometry. Epidemic avoidance by means other than chemicals.
[6]
Post harvest market diseases of important fruit and vegetable crops. [4]

Seed Pathology —Biodeterioration and mycotoxins; methods of seed treatment- mode of action
of various chemicals and Trichoderma. Seed borne pathogens of pigeon pea and their control [5]

UNIT IV:

Pathogenesis: Pathogenesis and host-parasite specificity in plant diseases, Pathogenesis and
host-parasite specificity in Phytopthora, Rusts, Downy mildew fungi, Powdery mildew and
Nematodes. [5]
Enzymes and toxins in plant diseases: Chemical weapons of pathogenesis.

Enzymes: - Enzymes in plant diseases, Enzymes for waxes and cutins, Pectic enzymes,
Cellulolytic enzymes, Hemicellulases, Lignolytic enzymes, Proteolytic enzymes, Lipolytic
enzymes and Interaction of enzymes.

Toxins: -Introduction-Toxins and plant diseases, and Classification of toxins [5]

Effects of pathogen on the physiology of the host plant: Effects on permeability of cell
membrane, Translocation of water and nutrients in host plant, Transcription and translation, host
plant respiration and photosynthesis. [5]

PLANT PROTECTION PAPER XI: PRACTICAL COURSE |

UNIT V Following diseases should be studied with respect to causal organism, symptoms, disease
cycle (wherever applicable) and their management
1.Udbatta disease of paddy, Brown rust of Wheat
2.Loose smut of Wheat, Rust of Jowar
3. Rust of Ground nut, Powdery mildew of Pea.
4. Anthracnose of Bean, Rust of Soybean.
5.Leaf blotch of Sugarcane, Taphrina leaf spot of Turmeric
6.Rhizome rots of Turmeric, Anthracnose of Mango
UNIT VI
1.Downy mildew of Grape, Leaf spot of Brinjal
2.Ripe fruit rot of Chili; Bacterial, Mycoplasma, viral and Angiospermic parasitic diseases.
3.Market diseases of vegetables (available in local market)
4 Market diseases of fruits (available in local market)
5.Recording the percentage of infection by Cobb’s (1892) method in given infected crop for
disease epidemiological study.
6.Study of the various methods of seed treatment and chemicals, bio-agents used in seed
treatment.
Reference Books:
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Publ. Co., New Delhi.
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Varadachary and Co. Madras.

Chatterjee P. B. (1997). Plant Protection Techniques. Bharti Bhawan. Patana

Chatterjee, P. B.(1997) Plant protection techniques. Bharati Bhawan Publishers and Distributors

Patna.
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York.
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Diskson J. C. (1964) Diseases of Field crop. McGraw —Hill , New Delhi.

Gerhardson, B (2002). Biological substitutes for pesticides. Trends in biotechnology 20:338-

343. ICAE, Publication.:Crop Diseases Calender

Jha, L. K. (1987) Applied Agricultural Entomology. New Central Book Agency, Culcutta.
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Mehrotra R. S. and Ashok Aggarwal (2005) Plant Pathology. Tata McGrew-Hill publishing Co.
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Metcalf, C. L. and Flint, W. P. (19830) Destructive and Useful Insects. Tata McGrew-Hill
publishing Co. Ltd. New Delhi.

Nagarajan S. (1999) Plant Diseases and Epidemiology. Oxford and IBH, New Delhi.
Nagarajan, S. and K. Mualidharan (1995) Dynamics of Plant Diseases.Allied Publishers, New
Delhi .

Pathak V. N. (1980) Diseases of Fruit crops. Oxford and IBH, New Delhi.
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plant pathogens. Transgenic research.10:1-12.
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Singh Tribhuwan and K. Agarwal (2001). Seed Technology and Seed Pathology, Pointer

Publishers, Jaipur-302003 (Raj), India. ISBN 81-7132-284 -0
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M. Sc. PART-II (SEMESTER I11)
PAPER-XI (BO 3.3.9): PLANT DIVERSITY
(SPECIAL PAPER I) INTRODUCTORY BIODIVERSITY
Total Lectures: 60
UNIT I:
Introduction to biodiversity: Concept, definition, importance of biodiversity, global
biodiversity, status in India, biodiversity values. Diversity of plant Groups (Viruses, Bacteria,

Algae, Fungi, Bryophytes, Pteridophytes, Gymnosperms and Angiosperms) [8]

Levels of biodiversity: Species diversity: species richness, species evenness, alpha diversity,
beta diversity, gamma diversity, Genetic diversity: Concept, terminology used- eco-clines,
ecotypes, chemotypes, cytotypes, varieties, subspecies, polytypic, monotypic and hybrids.
Ecological diversity: Concept, Raunkaier’s life forms, taxonomic and functional diversity,

synecology and autoecology. [7]

UNIT I1:

Characterization of biodiversity Meaning of characterizing biodiversity, taxonomic and
evolutionary characterization, characterizing flora and fauna, preparing floras, hand books,
monographs, keys and database, biological concept of species. [8]

Magnitude and distribution of biodiversity: Gradients of biodiversity (latitudinal, altitudinal,
depth), environmental factors and centres of diversity, the diversity of introduced and
domesticated species, rarity, endemism and biodiversity, speciation and extinction. [7]

UNIT IHI:

Plant biodiversity and ecosystem functioning: Concept, types-forest, grassland, desert and
aquatic, functional attributes of an ecosystem, biological diversity and maintenance of stability,
primary and secondary productivity, food chain, energy flow, material cycling, homeostasis and
feedback, ecosystem services and dynamics of biodiversity. [8]

Biodiversity crisis: Concept, causes of biodiversity loss, destruction of ecosystem, adverse
changes in biotic and abiotic environment due to pollution, over exploitation of species, habitat
fragmentation, exotic species, natural calamities, chain extinctions, change in climate and
biodiversity. [7]
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UNIT IV:

Biodiversity of India: India as mega biodiversity centre, hot spots of India, Biogeographic
regions, plant diversity of western ghat with reference to geographical position, climate, area,
districts, forest types,forest products, endemism and RET plants. Western Ghat as megadiversity
centre. Red data book species of Western Ghats, World heritage: Kas Plateau. [15]

PLANT DIVERSITY PAPER XI: PRACTICAL COURSE I
UNIT V:

1. Preparation of maps showing biogeographic regions, hot spots of India,
megabiodiversity centres of the world

2. Study of comparative diversity in bacteria and viruses

3. Study of comparative diversity in Algae

4. Study of comparative diversity in Fungi

5. Study of comparative diversity in Bryophytes

6. Study of comparative diversity in Pteridophytes
UNIT VI:

1. Study of comparative diversity in Gymnosperms

2-4. Study of comparative diversity in Angiosperms (Leaves, Inflorescence, Flowers,
Fruits and Seeds )

5. Use of database in studying biodiversity

6. Study of vegetation type according to Raunkaier’s Life forms

Reference Books:
Heywood V. H. and Watson R. T. (Edt) 1995 Global Biodiversity Assessment; University
Press

Prashanth M. S. and Hosetti B. B.2010 Elements of Environment Science; Pratecksha
Publications

Dash M. C. 2001 Fundamental of Ecology; Tata McGraw-Hill Education

Belsare D. K. 2007 Introduction to Biodiversity; APH Publishing

Bharucha Erach 2005Textbook of Environmental Studies; Universities Press

Rao, R. R. 1994. Biodiversity of India (Floristic Aspects). Bishen Singh Mahendra Pal Singh,
Dehra-Dun.
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M. Sc. PART-II (SEMESTER I11)
PAPER-XII (B O 3.4.1): PLANT PHYSIOLOGY
(SPECIAL PAPER I1) PLANT GROWTH AND DEVELOPMENT
Total Lectures: 60
UNIT I:

Growth and morphogenesis: Photomorphogenesis; History and discovery of phytochromes
and cryptochromes and their photochemical and biochemical properties. phytochrome

biosynthesis, cellular localization, roles, mechanism of action of photo morphogenetic receptors.
[15]

UNIT II:
Pollen germination: Physiology of pollen germination and pollen-pistil interaction. [5]

Senescence and PCD: Biochemical changes during senescence of leaves and petals. Regulation

of senescence, Programmed Cell Death. [6]
Seed Development: Biochemical changes during seed development. [4]
UNIT III:

Post harvest physiology: Ripening of fruit and its regulation. Metabolism of leafy

vegetables during storage. [9]
Role of biotechnology and mutants in physiological studies. [6]
UNIT IV:

Plant growth regulators: Discovery, role and possible mechanism of action of Triacontanol,
Brassins, Salicylic acid, Jasmonates and Polyamines. Role of plant growth retardants- CCC,
Maleic hydrazide, Trizoles and TIBA. [15]

PLANT PHYSIOLOGY PAPER XlI: PRACTICAL COURSE I

UNIT V:
1-2. Hormonal regulation of leaf and petal senescence.
3-4. Study of changes in RNA and Proteins during senescence.
5. Study of changes in starch content during seed development.
6. Study of changes in protein content during seed development.
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UNIT VI:
1. Study of enzyme pectinase/pectin methyl esterase during ripening of fruit.
2. Study of changes in respiration rate during ripening of fruits.
3. Study of lipid accumulation during development of oil seeds.
4. Effect of chemical compounds on pollen germination.
5-6. Study of effect of different PGRs on seedling growth and vigour.
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Salisbury, F. B. and Ross, C.W.(1992): Plant Physiology IV ed. Cengage Learning
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M. Sc. PART-II (SEMESTER I11)
PAPER-XII (BO 3.4.2): MYCOLOGY AND PLANT PATHOLOGY
(SPECIAL PAPER Il) INTEGRATED DISEASE MANAGEMENT
Total Lectures: 60
UNIT I:

Principles of plant pathology: History, Classification of crop diseases. Deficiency of
micronutrients. [5]

Seed pathology: Methods of detection of internal and external seed borne Fungi, Bacteria and
Viruses, biodeterioration and mycotoxins. [10]

UNIT I1:

Role of enzymes and toxins in disease development. Cell wall degrading enzymes: Cellulolytic,
Pectolytic, Proteolytic and Lipolytic. Toxins: lycomarsmine, alternic acid, Fusaric acid,

Piricularin, Victorin and aflatoxins. [15]

UNIT I1I:

Physiology and Biochemistry of host pathogen interaction: Respiration, Photosynthesis, Proteins,
Nucleic acids, phenols and plant growth regulators. [15]

UNIT IV:

Genetics of host pathogen interaction, gene for gene hypothesis, protein for protein hypothesis,
antigen and antibody reaction. Immunoglobulins, application of immunological techniques,
physiological specializations. [15]

MYCOLOGY AND PLANT PATHOLOGY PAPER XlI: PRACTICAL COURSE Il
UNIT V:
1-3. Estimation of fungal enzyme (Cellulases, Amylases and Pectinases).
4. Estimation of nucleic acids from healthy and infected plants.
5. Use of biocontrol agents (Trichoderma spp.) against plant pathogens.
6. Extraction and detection of aflatoxins from infected seeds.
UNIT VI:

1. Estimation of protein from healthy and infected plants.
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2-3. Study of external and internal seed mycoflora.

4. Immunological techniques-purification and fragmentation of immunoglobulins.

5-6. Symptomology and histo-pathology of diseases mentioned in the theory.
Reference Books:
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Ltd., M97 Cannaught Circle, New Delhi.
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M. Sc. PART- 1l (SEMESTER I11)
PAPER-XII (BO3.4.3): CYTOGENETICS AND PLANT BREEDING
(SPECIAL PAPER IlI) PLANT BREEDING

Total Lectures: 60
UNIT I:

Objectives of Plant Breeding, Domestication, Selection under domestication; Introduction,
Quarantine; and Acclimatization of plants, Germplasm: Gene pool concept, Genetic erosion,
Exploration and collection of germplasm, conservation and utilization, Mechanism of pollination
control: self-incompatibility and male sterility [10]

UNIT II:

Inheritance of qualitative and quantitative characters, Biometrical techniques in plant breeding:
Introduction, Assessment of variability, Components of variance, Genetic diversity, QTL and
linkage maps (4]

UNIT Il

Aids to Selection: Correlation coefficient analysis, Path analysis and Discriminant functions.

Choice of parents and breeding procedures: Diallele, Partial diallele, Triallele, Line tester,

Generation mean analysis, Biparental cross analysis with various designs and Varietal adaptation
[10]

UNIT IV:

Breeding for biotic and abiotic stresses: Disease and Insect resistance; Drought, Salinity, Heat
and cold resistance. Mutation breeding [5]

CYTOGENETICS AND PLANT BREEDING PAPER XlI: PRACTICAL COURSE 11

UNIT V
1. Germplasm collection, cataloguing, data storage and retrieval
2. To study crossability between cultivars
3. Study of pollen germination and demonstration of incompatibility.
4. Study of cytoplasmic male sterility
5-6. Designing field experiments

UNIT VI
l. Metroglif analysis
2. D? analysis
3. Estimation of heritability
4 Screening of germplasm for biotic and abiotic stresses

5-6.  To study the effect of mutagen on germination, seedling growth and on mitosis
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M.Sc. PART- Il (SEMESTER I11)
PAPER-XII (BO 3.4.4): ENERGY, ECOLOGY AND ENVIRONMENT
(SPECIAL PAPER Il) POPULATION AND COMMUNITY ECOLOGY
Total Lectures: 60
UNIT I:
Population Ecology: Population regulation, Density dependent and Independent regulation:

Role of different factors, Genecology-Ecads, Ecotypes, concept of niche etc. Human population

dynamics and prediction. [15]
UNIT II:
Community Ecology: Community as a Unit: Clementsian unit of vegetation. [4]

Community Nature: Individualistic and organismic nature of communities, community

stratification. [11]
UNIT IH11:
Functional Aspects of Community: Community Metabolism, Community Periodism. [6]

Community Sability: Maturation of Communities, Regulation of communities,

Community Stability: Ecotone and Edge effect. [6]
Community as Indicator. [3]
UNIT IV:

Statistical thinking in Ecology:

Ecosystems and scale, theory, knowledge and research design, Ec