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DEPARTMENT OF BOTANY 

PG PROGRAMME 
STRUCTURE 



A.V.C.COLLEGE (AUTONOMOUS), MANNAMPANDAL, MAYILADUTHURAI. 

M.Se., BOTANY 

Programme structure under CBCS 
(For the candidates admitted from the academic year 2015-2016 onwards) 

Course Title Exam. 
Hours 

Int. Semester 
Hrs./ Credit 
Week 

Marks Total 

Inter Ext 

03 25 75 Plant Diversity 
Anatomy, Wood technology, 
Morphogenesis and 

Embryology. 

CCI 
CC I1 

07 
07 

100 03 05 03 25 75 100 

|CC III Environment and Conservation 06 05 03 25 75 100 CC IVPractical-I (cov. CCI to CCIII) 
Elective- Horticulture 
Advances in Systematics & 

Economic Botany 
Cytogenetics & Molecular 

Biology 
CC VII | Microbiology & 

Phytopathology 
CC VIII Practical-II (cov.CC V to VII) 
EDC-1 Offered by other departments 

Physiology, Biochemistry & 
Biophysics 

06 03 04 40 60 100 EC-1 
CCV 03 25 04 04 100 

07 05
25 75

03 25 75 100

CC VI 
II 05 03 25 75100 07 

06 05 03 25 75 100 

06 03 04 40 60 100 
04 02 03 2575 100 CC IX 06 05 03 25 75 100 

CCX B Biotechnology & Genetic 05 05 03 25 75 100 III 
Engineering 

CC XI 
CC XIF 
EDC-II 
EC-II 
CC XIII|Herbal Technology 
CC XIV | Research Methodology CC XV 

Forest science 05 03 25 75 100 
04 40 60 

03 25 75 
04 03 25 

03 25 75 

05 
Practical-1ll(cov.CC IX to XI) 
Offered by other departments 
Elective- Marine Botany 

06 03 
04 02 100 

100 
04 75 100 
06 05 100 
06 05 05 03 25 75 100 06 04 Practical-IV 

04 40 600 100 (cov.CCXIll&XIV) 
Bioinformatics and 

IV 
EC-III 04 04 03 25 75 100 

06 
100 Bionanotechnology 

Project Work & Viva-Voce 06 06 
100 

EDC Ofered by department of Botany 1. Horticulture 
2. Herbal medicine 



M.Sc., Botany 
(for the students admitted from 2015-16 onwards) 

Paper Title Paper code Hours/ Credits 
Semester week 

cORE COURSE - 1: PLANT DIVERSITY 

(ALGAE, FUNGI, BRYOPHYTA, 
PTERIDOPHYTES AND GYMNosPERMS) 

15 PBO 101 
7 5 

OBJECTIVES: 
To understand the major groups of plants and their Characteristics. 
To trace their interrelationships and to study their economic importance and evolutionary trends. 

UNIT II 21 Hrs., 
General characteristics of Algae; 
Classification of Algae (Fritsch), Contributions of Indian Algologists 

T.V.Desikacharry 
Range of thallus variation and reproduction in Algae. 
Life Cycle patterns in Algae. 
Economic Importance of Algae. 

UNIT -2 21 Hrs., 
General characteristics of Fungi. 
Classification of Fungi (Ainsworth), Contribution of Indian Mycologist; 

C.V.Subramanian. 
Nutrition, Mycelial structure, Reproduction and Types of fruit bodies in Fungi 
Economic importance of Fungi. 

UNIT 3 21 Hrs., 
General Characteristics of Bryophytes
Classification of Bryophytes (Rothmaler)
Contribution of Indian Bryologist Kashyap. 
Gametophytic and Sporophytic Structures in Bryophytes. 
Reproduction and Alternation of generations in Bryophytes. 
Origin, evolution and economic importance of Bryophytes 

UNIT-4 21 Hrs., 
General Characteristics of Pteridophytes 
Classification of Ptridophytes (Sporne) 
Contribution of Indian Pteridologist - Manikkam. 

Phylogeny and Evolutionary trends in Ferns 
Stelar and Soral evolution in Pteridophytes. 
Gametophytes in Eusporangiate and Leptosporangiate forms. 
Life cycles patterns in Pteridophytes. 

UNIT -5 21 Hrs., 
General Characters of Gymnosperms. 
Classification of Gymnosperms (K.R.Sporne) 
Contribution of Birbal Sahni. 
Economic importance of Gymnosperms. 



REFERENCES: 
1. Fritch. F.E - Structure and Reproduction of Aigae Vol.-I & ll 

2. Round, F.E. - Biology of Algae 
3. Venkataraman, G.S - Algae form and function 
4. Alexopoulos, C.J - Introduction to mycology 
S. Bessey, E.J - Morphology and Taxonomy of Fungi 
6. John Webster - Introduction to Fungi 
7. Bower. F.O The Ferns Vol. I. Il & III 
8. Sporne. K.R - The Morphology of Pteridophytes 
9. Sporne, K.R - The Morphology of Gymnosperms 



M.Sc., Botany 
(for the students admitted from 2015-16 onwards) 

Semester P'aper Title Paper code Hours/ Credits 

week 
CORE COURSE - II: ANATOMY, WOOD 
TECHNOLOGY, MORPHOGENESIS AND 

EMBRYOLOGY 

15 PBO 102 
7 5 

OBJECTIVES: 
To enable the students to have a comprehensive idea of a tissues and tissues system 
To enable the students to learn the significance of anatomy, wood technology, morphogenesis and 

experimental and applied embryology 
To prepare students for carriers in wood products industry 

UNIT-1 21 Hrs 
Vascular and cork cambium- structure, development and function. Ontogeny and 

phylogeny of xylem and phloem- components of secondary xylem and phloem. Leaf initiation and 

ontogeny. 

UNIT-2 21 Hrs 

Nodal anatomy- types; Root stem transition-secretory structures-floral anatomy, Senesence 
and abscission-Healing of wounds, Anomalous secondary growth. 

UNIT-3 21 Hrs 
Nature and Properties of wood - Physical, Chemical and Mechanical. Durability of wood. 

Wood seasoning and machining. Composite wood and Adhesives Production 
of commercial wood (plywood, fibre boards and particle boards). Wood industry in India. Wood 
Defects in wood. 

substitutions. 

UNIT-4 MORPHOGENESIS 21 Hrs 

Differentiation of xylem and phloem in vitro and in vivo. Polarity, asymmetrical cell 
division. Surgical experiments and their importance in plant morphology. Role of Cytoplasm and 
nucleus in plant morphogenesis. Role of Hormones in plant morphogenesis. 

UNIT-5 EXPERIMENTAL EMBRYOLOGY 21 Hrs 

Pollen culture and Haploid Production; Embryo Culture; Ovule and Seed Culture; Ovary 
Culture; Parthenocarpy types and significances. 

* *** * 



REFERENCES: 
1. Fahn, A - Plant Anatomy 
2. Esau, K- Plant Anatomy 
3. Eames and Mac. Daniel - Plant Anatomy 
4. Bard, J - Morphogenesis 
5. Sinnott, E. W - Morphogenesis 
6. Bhojwani, S.S & Bhatnagar, S.P- Embryology of Angiosperms 7. Maheswari, P - An introduction to Embryology of Angiosperms 8. Johri, B.E - Embrology 
9. Brown et al., - Text book of wood technology 
10.Tieuran, H.D - Wood Technology 

Angiosperms. 



M.Sc., Botany 
(for the students admitted from 2015-16 onwards) 

Paper code| Hours/ 
week 

Semester Paper Title Credits 
CORE COURSE - II: ENVIRONMENT AND 15 PB0 103 

CONSERVATION 
5 

OBJECTIVES: 

To give an insight into environmental pollution in the environment To provide knowledge on the uses of energy and its types, water chemistry, soil chemistry To study the conservation of existing flora and fauna. 

UNIT -1 
18 Hrs. 

Definition, principles and scope of Environmental science. Structure and composition of atmosphere, hydrosphere, lithosphere and biosphere. Ecosystems: Structure and functions, Abiotic and Biotic components, energy flows, food chains, food wed, ecological pyramids, types and diversity. 
UNIT-2 

18 Hrs. 
Water chemistry: 

coagulation, filtration, Redox potential. Soil Chemistry: Inorganic and organic components of soil, Nitrogen pathways and NPK in soils. Toxic chemicals in Air and Water: Pesticides in water, Insecticides, carcinogens in the air. 

Chemistry of water, concept of DO, BOD, COD, sedimentation, 

UNIT-3 
18 Hrs. 

Sun as source of energy; solar radiation and its spectral characteristics; fossil fuels; principles of generation of hydroelectric power, tidal, wind, geothermal energy; bio energy energy from biomass and biogas; Environmental implication of energy use: air and thermal pollution. 
UNIT-4 

18 Hrs. 

Conservation of resources endangered flora and fauna their identification and- documentation Conservation strategies, ex-situ approach - seed storage, tissue culture and cryopreservation, gene bank, pollen bank and seed bank. In-situ approaches - Biosphere reserves. national parks and sanctuaries. 
UNIT 5 

18 Hrs. 

Environmental education; Global environmental changes - ozone depletion, global warming and climatic changes; Waste lands and their reclamation; Desertification and its control; Environmental hazards, Eutrophication and restoration of Indian lakes. 

REFERENCES: 
1.Odum,E.P 
2.Ambasht,H.D 
3.1gnacimuthu.S.D. 
4.Kumar H.D 
5.Harvinder Sohal and 

Fundamentals of Ecology 
A text book of plant Ecology 
Applied plant Biotechnology 
Modern concepts of Ecology 

A.K.Srivastava Environmental Biotechnology 

** ** 



M.Sc., Botany 
(for the students admitted from 2015-16 onwards) 

Semester Paper Title Paper code Hours/ Credits 
week 

CCIV-PRACTICAL - I: 15 PBOP 104 
6 3 

Covering CCI to CC I1I 

PLANT DIVERSITY (ALGAE. EUNGL, BRYoPIHYTA.PTERIDOPHYTES ANDGYMNOSPERMS) 
Detailed study of the types mentioned in the theory. 

To make suitable micro preparations of the types studied 

ANATOMY 
Study of Anomalous Secondary Growth of Bogainvilliea, Boearhaavia, Nyctanthus, 

Bignonia 
Study of Nodal anatomy (Unilocunar, Bilocunar and Trilocunar) 

EMBRYOLOGY 
Study of Dicot Embryo-Type of ovules (Spotters) 

ENVINRONMENTAL SCIENCE 
Determination of dissolved O2 and CO2 in various water samples.

Study of Vegetation analysis 



M.Sc., Botany 
(for the students admitted from 2015-16 onwards) 

Semester Paper Title Paper code Hours/ Credits 
week

ELECTIVE COURSE - I: HORTICULTURE 15 PBOE 101 4 
OBJECTIVES: 

To understand the main principles and importance of horticulture. 
To develop skill in horticulture techniques. 
To develop potential for self employment 

UNIT-1 
12Hrs 

Importance and scope of horticulture - Divisions of horticulture - Climate, soil and 
nutritional needs - Plant propagation method - Cutting, layering, grafting and budding. 
UNIT-2 
12Hrs 

Principles and methods of designing outdoor garden hedges, edges. fences, trees, 

Water garden. climbers, rockeries, arches, terrace garden - Lawn making and maintenance- 

UNIT-3 

12Hrs 
Indoor gardening - Foliage plants, flowering plants, hanging basket, Bonsai plants 

Training and pruning. Floriculture - Cultivation of commercial flower crops - Rose, Jasmine and 
Chrysanthemum, flower decoration - Dry and wet decoration. 

UNIT-4 
12Hrs 

Classification of vegetables, cultivation of important vegetable Tomato, potato, onion, 
Layout for a model kitchen garden. 

UNIT-5 
12Hrs 

Fruit drops Induction of flowering, flower thinning, fruit setting, fruit development. 
Cultivation of important fruit crops Mango, Grapes and Guava. Cultivation of tree species 
Eucalyptus and Teak. 

* ** * 

REFERENCES: 
. K.Manibushan Rao, Textbook Horticulture, 

Mac Millan Indian Ltd, New Delhi. 

N. Kumar An Introduction to Horticulture. 2. 

Rajalakshmi Publications, Nagercoil. 

3. J.B. Edmond. Fundamentals of Horticulture. 
Tata Mc Graw Hill, New Delhi. 

4. S.Prasad and U.Kumar - Fundamentals of Horticulture. 
Agro Botainca Publications and 
Distributors, Bikaner, India. 



M.Sc., Botany 
(for the students admitted from 2015-16 onwards) 

Semester Paper Title Paper Hours/ Credits 
code week 

CORE COURSE -V: ADVANCES IN 
SYSTEMATICS AND ECONOMIC BOTANNY 

11PBO205 
7 

OBJECTIVES: 
To study the basic systems of classification and salient features of few families 
To learn herbarium techniques. 
To study the floral characters with an aim to identify the taxa authentically To prepare taxonomic keys with the help of morphological and floral characters. 

To study the various types of floral distribution in Tamilnadu.
To study the economic aspects of selected crops 
To study the utilization of plants as food for human. 

UNIT-1 21 
Hrs.

History of Indian systematics. Taxonomic hierarchy. Plant nomenclature basis, rules and 
typification. Preparation of key, Herbarium preparation and maintenance Taxonomic literature- 
Flora and Monograph,Comprehensive view of various approaches to plant classification-artificial 
(Linnaeus) natural, (B&H), Phylogenetic (Hutchinson and Takhtajan) 
UNIT-2 

21 
Hrs. 

Detailed study: Salient features, description, distribution and economic importance of the 
following families. Ranunculaceae, Magnoliaceae, Cruciferae, Portulacacae, Sterculiaceae, 
Vitaceae (E&P), Sapindaceae, Combretaceae, Myrtaceae, Onagraceae, Cucurbitaceae, Apiaceae. 

21 
UNIT-3 
Hrs. 

Oleaceae, Boraginaceae, 
Podostemonaceae, Loranthaceae, Casuarinaceae, Amarillidaceae, Commellinaceae, Arecaceae 
Cyperaceae and Poaceae. 

Solanaceae, Bignoniaceae, Nyctaginaceae, Aizoaceae (F&P) 

UNIT-4 
21 Hrs. 

Taxonomic evidences - Morphology, Comparative plant anatomy, Cytotaxonomy, embryology palynology, ecology and physiology- chemotaxonomy and numerical taxonomy. 
UNIT-S 
Hrs. 21 

Industrial Timbers, Fibers, Cellulose, Starch & paper, latex and Rubber, Essential oils, gums, resins, tannins, alkaloids, Drugs and narcotics. 

**** * * * 



RLFLRENCES: 

1) Naik VK..Principles of plant Taxonomy. IBH Oxford. 
2) Vasishta P.C. 1994. Taxonomy of Angiosperms. 3) Dutta SC.. Systematic Botany. 
4) Sing Y and Jain D.K., Taxonomy of Angio perms. 5) Sharam O.P.. 1993, Plant Taxonomy. 
6) Susheela M.Dass 2003, Plant Taxonomy. 
7) Chopra G.L 2004, Angiosperms (Systematics and Life Cycle). Pradeep Publications. Jalandar. 
8) Lawrence H.W. 1969, Taxonomy of Vascular plants. 9) Jeffery C.1976. An Introduction to plant taxonomy. Allied Publication. 10) Rendle R.B.. The classification of flowering plants Vol. I. II and Il Oxford-clarendon. 11)Hill A.F - Economic botany 
12)G. Prakash & Sharma - Introductory economic botany 13) B.P. Pandey Botany Volume - 1& II 



M.Sc., Botany 
(for the students admitted from 2015-16 onwards) 

Semester P'aper Title Hours/ Credits Paper 
code week 

CORE COURSE - VI: CYTOGENETICS AND 
MOLECULAR BIOLOGY 

11PBO206 
7 5 

OBJECTIVES: 

To understand the organization and functioning of genetic material 
To comprehend the intricacy of regulation of genes To understand the mechanism of gene expression 

UNIT-1 21 
Hrs. 

Prokaryotic and Eukarvotic genome organization. Nucleic acids-Chemical and Physical 
structure of DNA and RNA. Chromosomal proteins 
Eukaryotes; Transposans. 

DNA replication in prokarvotes and 

UNIT-2 21 
Hrs. 

Genetic code and characteristics, redundancy, protein sythesis Transcription and Translation 
-Operon model - lacoperon; Positive and negative control. Marker Techniques: RAPD and RFLP. 

UNIT-3 21 
Hrs. 

Methods of genetic recombination conjugation, transformation and transduction in 
Prokaryotes, Gene interaction-cytoplasmic inheritance in plants - Euploids and aneuploids. Extra 

nuclear inheritance chloroplast & mitochondria. 

UNIT-4 21 
Hrs. 

Linkage and crossing over, chromosome mapping-Quantitative inheritance-sex determination in 
plants sexlinked inheritance and genetic disorders - Biochemical genetics with reference to 

Neurospora. 

UNIT-5 21 
Hrs. 

Spontaneous and induced mutation-chromosomal aberrations-Gene mutations and detection 
of gene mutations- Molecular mechanism of mutations- DNA damage and repair. 

Frequency of genes in populations Hardy-Weinberg genetic equilibrium - Genetic 
polymorphism. 



REFERENCES: 

1) Freifulder, D - Molecular biology 

2) De Robertis & De Robertis - Cell and Molecular Biology 3) Lewin, B - Genes Vol. I - VI 

4) Strick Berger - Genetics II 

5) Sinnott, Dunn & Dobzhansky Principles of Genetics 



M.Sc., Botany 
(for the students admitted from 2015-16 onwards) 

Paper Title Paper Hours/ Credits Semester 

code week 
CORE COURSE - VIl: MICROBIOLOGY AND 11PBO207 

5 PHYTOPATHOLOGY 6 

OBJECTIVES: 
To study the different types of microorganisms and their activities 
To understand and exploit their potentialities in agriculture, industry and other environmental 

aspects 
To study the mechanism of infection and colonization of plant diseases 
To study disease cycle and control measures of various plant diseases. 

18 UNIT-1 
Hrs., 

General classification of microorganisms (Whittaker) 
Microorganisms Collection of samples, methods of Sterilization. Culture media 
and staining techniques for algae fungi and bacteria - pure culture techniques and 
maintenance.General characters of Viruses, Mycoplasma and protozoa. 

Structure growth and reproduction of bacteria. 

Hrs., 
Biofertilizers (Azolla, Azotobacter, Azospirillum, Rhizobium, Blue Green Algae) 

18 UNIT-2 

Biopesticides (Bacterial, Fungal and Viral) 
Mycorhiza. 
Mushroom cultivation 

UNIT-3 18 
Hrs., 

Microbiology of water, Air, Soil. 
Microbes in decomposition and recycling process. 
Food Spoilage and Food preservation. 
Microbiology of Milk, Meat and Poultry. 

UNIT-4 
18 Hrs., 

Koch's postulates and Inoculum potential. 
Parasitic and Non-Parasitic causes of diseases - Disease symptoms Entry and Invasion of the host plant and damage to host Tissues 
Toxins in pathogenesis 
Mechanical and Chemical resistance to entry and spread. 

UNIT-5 
Hrs., 18 

Epidemiology The causes of epidemics, environment and pathogenic factors. Importance of plant protection and protective methods 
Integrated Pest Management (Physical, Chemical and Biological) Diseases caused by Bacteria, Fungi, Viruses in paddy, sugarcane, cotton, banana, mango & groundnut. 

**** ***** 



REFERENCES: 

1) Prescott. et.al., Microbiology. 
2) Pelczar, et. al., Microbiology concepts and applications. 3) Sulliman and Santharam - General Mirobiology. 4) Merhrotra, R.S. -Plant Pathology. 
5) Agarios, G.N. - Plant Pathology. 
6) Rangaswami, G, Discases of crop plants of India. 
7) Sharma, P.D. - Microbiology and plant pathology. 



M.Sc., Botany 
(for the students admitted from 2015-16 onwards) 

Semester Paper Title Credits Paper code| Hours/ 
week 

CC-VII1-PRACTICAL-I1: 11 PBOP208 
3 

(Covering CC-V, VI and VID) 

ADVANCES IN SYSTEMATICSAND ECONOMIC BOTANY 
.Dissection and description of inflorescences, flowers and fruits with reference to syllabus 

Dissection, identification, observation and sketching the floral parts of the plants belongin 
to the families included in the syllabus 
Exercises in Key making 
Field study- The students are expected to go for field trip to different types of floristic 
regions for at least four days under the supervision of the course teachers concerned and 
submission of minimum 25 herbarium sheets along with field note book 

.Visit toa herbarium. 
Study of Binomial identification using flora 

CYTOGENETICS 
.Training in solving problems in monohybrid, dihybrid, sex linked inheritance, Genetic 

frequency and Chromosome map 

MICROBIOLOGY 
.Sterilization methods and media preparations 
.Isolation and study of Coprophillous fungs 

Estimation of acidity in milk and curd 
Microbial analysis of Milk 
Isolation of Microorganism from the soil 
Staining of Bacteria, Hanging drop technique and Haemocytometer 

PHYTOPATHOLOGY 

Demonstration of Koch's postulates 
Estimation of Total free amino acids, Flavonoids, Total Phenols, Total Chlorophyl1 
Ascorbic acid and Sugar of infected and normal leaves 



M.Sc., Botany 
(for the students admitted from 2015-16 onwards) 

Hours/ Credits 

week 

Semester Paper Title Paper code 

I EXTRA DECIPILINARY COURSE I: 15EDBO201 
HORTICULTURE 

OBJECTIVES 

To understand the main principles and importance of horticulture. 
To develop skill in horticulture techniques. 

To develop potential for self employment. 

12 UNIT-1 

Hrs., 
Scope and importance of horticulture 
Divisions of horticulture 
Types of garden- public garden, kitchen garden, indoor garden potted plants, cut flowers, 
hanging baskets, bonsai, and hydroponics. 
Garden components - lawn, shrub, climbers, trees, creepers, flower beds & borders, hedges and 

edges, paths, rockery, water garden and topiary. 

12 UNIT-2 

Hrs., 
-Planning a garden, creating a design 

- Establishment of garden 
Plant propagation methods - cutting., layering, grafting, budding 

Role of growth hormones in horticulture 

12 UNIT-3 
Hrs., 
-Manuring- role and advantages of important types of fertilizers and manures 
Time and application of manures and fertilizers 

- Foliar application of nutrients 
Irigation -systems - fertigation 

UNIT-4 12 
Hrs., 
Cultivation of vegetables- Brinjal/ Tomato 
Fruits -Banana/ Mango/ 

- Flower - Jasmine/ Chrysanthemum 
Medicinal Plants Sarpagantha/ Pepper 
-Green houses -types 

UNIT-5 
12 Hrs., 

Plant protection and weed contro 
General account of insecticides, fungicides, pesticides and biocontrol 
Common diseases of fruits&vegetables crops (blight of potato, bunch top of banana) 



REFERENCE 

K.Manibushan Rao. - Textbook Horticulture, Mac Millan Indian Ltd, New Delhi. 1. 

N. Kumar - An Introduction to Horticulture, Rajalakshmi Publications, 2. 
Nagercoil 

J.B. Edmond. 
S.Prasad and U.Kumar - Fundamentals of Horticulture. 

Fundamentals of Horticulture.Tata Mc Graw Hill, New Delhi. 
. 
4. 

Agro Botainca Publications and Distributors, Bikaner, India. 



M.Sc., Botany 
for the students admitted from 2015-16 onwards) 

Paper Title 
CORE COURSE - IX : PLANT 

PHYSIOLOGY, BIOCHEMISTRY 

Semester Paper code Hours/ week Credits 

15 PBO 309 6 AND BIOPHYSICS 
OBJECTIVES: 

To understand the working mechanism in plant-metabolie pathways To facilitate the integrated activities of the plants 
To elucidate the interrelationships of the cellular components 
To study the biophysical principles of plants 

UNIT-I 18 hrs. 
Physico chemical properties of water. Osmosis, diffusion, water potential Mechanisms for ascent of sap. Surface phenomena 

active and passive theories. Mineral salt absorption theories. Types of transpiration - mechanism 
transport of ions across the membrane -

of stomatal movement and theories of transpiration. 

UNIT-II 18 hrs. 
Photosynthesis: Plant pigment, photosynthetic apparatus - photo phosphorylation 

- photosystem I & II, methods of carbon fixation: C3, C4 & CAM Pathways factors affecting 
photosynthesis: photorespiration. 

Respiration: Respiratory substrate - glycolysis, Kreb's cycle, electron transport 

and oxidative phosphorylation - Pentose Phosphate Pathway. 

UNIT III 18 hrs. 
Nitrogen fixation - symbiotic and asymbiotic: molecular mechanism of nitrogen 

fixation. Growth regulators and their physiological effects Auxin, Gibberellins, Cytokinin, 
Abscisic acid and Ethylene. Synthetic hormones - 2,4-D & BAP. Photoperiodism and 

vernalization. Physiological basis of Salt and drought tolerance. 

UNIT-IV 18 hrs. 
Structure, classification and properties of carbohydrates, protein and lipid. 

Biosynthesis of fatty acids and Glycerol. Oxidation of fatty acids - Enzyme (Apo enzyme, co 
enzyme and cofactors) structure, classification and mechanism of enzyme action. Activators, 

inhibitors- factors influencing enzyme action. 

UNIT - V 
18 hrs. 

Law of thermodynamics, concept of free energy, enthalpy and entropy. Beer's and 
mbert's Law. Radioactivity and Tracer techniques and their uses. Measurement of 
adioactivity using GM counter and scintillation counter. 



REFERENCES

Noggle & Fritz Introductory Plant Physiology 
Salisburry & Ross Plant Physiology 

Devlin Plant Physiology 

Mengal & Kirkay Principles of Plant Nutritions 

Lehninger. A.C. Biochemistry 
J.L. Jain Biochemistry 
Robber C. Bohinshi Modern Concepts in Biochemistry
White Handler & Smith Principles-of Biochemistry 
Boodwin & Mercer Introduction to Plant Biochemistryy 
Candlisto J.K Lecture notes on Biochemistry 
Eric E. Conn et al Outline of Biochemistry 

Hess Plant Physiology 

Steward F.C Plant Physiology (Vol. I-VI D) 

Beevers Nitrogen Metabolism in plants 

Bray C.M Nitrogen Metabolism in plants 

Mengal& Kirkay Principles of Plant Nutrition 

Epstein Mineral Nutrition in plants - Principles And 

Perspectives 
Plant physiology 
Plant physiology 

Taiz. B 

Hopkins 

****** 



M.Sc., Botany 
(for the students admitted from 2015-16 onwards) 

Paper Title Paper code Hours/ week Credits 
CORE COURSE - X: 
BIOTECHNOLOGY & GENETIC 

ENGINEERING

Semester 

15 PBO 310 5 5 

To know the art of recomb DNA technology 
To understand the basic principles of micropropagation 

OBJECTIVES: 

T understand the industrial applications of microbes 

15 Hrs. 
UNIT 

00LS OF GENETIC ENGINEERING: 

Riotechnology: Potentialities and limitations, Tools of genetic engineering - Vectors; 

Plasmid, Cosmid, and Viruses. Enzymes; restriction endonucleases, DNA ligase, S1 Nuclease
laline Phosphatase, reverse transcriptase. Genomic and cDNA libraries; construction and uses. 

15 Hrs. 
UNIT-1 

GENETIC ENGINEERING METHODS 
Gene transfer Methods: Agrobacterium mediated gene transfer: atificial methods 

chemically mediated DNA uptake, electroporation, micro-injection, particle gun bombardment 

lipofection, ultrasonication and scrapfection techniques. 

UNIT IL 15 Hrs. 

PLANT TISSUE CULTURE 
Culture techniques: media preparation, choice of explants, callus induction and Somatie 

embryogenesis and Synthetic seed technology, Embryo culture and its applications, protoplasts 
fusion technology and somatic hybrids. Anther culture and haploid production. Suspension cell 
Cculture and Secondary metabolites production. Cryopreservation of germplasm. 

UNIT-IV 15 Hrs. 

INDUSTRIAL BIOTECHNOLOGY 
Fementation technology - Types of fermentors, screening and Improvement of 

dLsTally important microbes. Industrial production of Ethanol, Penicillin, Riboflavin, Citrie 
nd amylase. Immobilization Techniques, Production of Monoclonal antibodies and 
Hybridoma technology. 
UNIT-V 

BIOSAFETY AND INTELLECTUAL PROPERTY RIGHTS 

15 Hrs. 

he y-methods and implication of Genetically modified organisms. Intellectual Property Rights (IPR) Patents 
Patenting of biologic 
GMOs. 

tents, trademarks, trade secrets and copy rights, GATT, TRIPR, and WTO; 
gical materials (process and product); Patenting of transgenics, Bioethics of 



REFERENCES: 

Gupta.P.K Elements of Biotechnology 

Rastogi publications 

De.K.K Plant tissue culture 

New central book agency,Calcutta 1987 

Dubey.R.C Text book of Biotechnology. 
S.Chand & Co, New Delhi 2001 

KumarH.D. Molecular Biology and Biotechnology 
Vikas Publishers, New Delhi 1993. 

5 Martell and Smith Plant Biotechnology, 

Cambridge U.K. 1983, 

Old R.W and Primerose, S.B 6. Principles of Gene manipulation, 

Blackwell Scientific publications, 

London 1996. 



M.Sc., Botany 
for the students admitted from 2015-16 onwards) 

Paper Title Semester Paper code Hours/ week Credits 
CORE COURSE - XI: 

FOREST SCIENCE 15 PBO 311 5 5 

OBJECTIVES:
To prepare students for employment in forest services 
To know the uses and importance of forest products 

UNIT-I 15 hrs. 

Scope, merits of combining traditional botany and forestry practices. General 
introduction to forest, natural and manmade, forest types - tropical, sub tropical, temperate, 

evergreen, semi evergreen, deciduous and social.

UNIT-II 15 hrs 

Land use, Forest area and population, Forests and adverse environmental conditions. 

Major vegetation, Forest products of India (medicinal plants, essential oils, mushrooms, 
honey, wax, horns, ivory,) 

UNIT-III 15 hrs 

Importance of forests, Wild life and Biosphere reserves in India,, - Deforestation, 
ecological crisis due to deforestation, - Regeneration of forests, Afforestation and peoples 
participation, - Social and community forestry, Agro forestry, Forest protection, Forest and 

integrated development, Biofencing in Coastal areas. 

UNIT-IV 15 hrs 

Silviculture: Concept and scope of study, forest in general form, composition, 
classification of Indian forest and their conservation. Silvicultural systems - Clear felling, 
uniform, shelter selection. - cultivation of economically important species - Pinus roxburghii, 
Acacia nilotica, Tectona grandis, Terminalia arjuna. 

UNIT-V 15 hrs 

Ecological and physiological factors influencing vegetation; natural and artificial 

regeneration of forests; nursery techniques seed technology collection, storage, pretreatment, 
germination and establishment. Forest and wildlife management 



REFERENCE: 

1. G.S.Puri, V.M.Mehr Homji 
R.K.Gupta, & S.Puri. - Forest Ecology, ox ford and 

IBH Pub. Co. New Delhi. 

2. M.P. Singh Forest Environment and 
Biodiversity, Daya Publishing 

house, New Delhi. 

3. S.S. Negi Indian Forests, Forestry and 
Wild life Indus Publishing Co., 

New Delhi. 



M.Sc., Botany 
for the students admitted from 2015-16 onwards) 

Paper Title Semester| Paper code Hours/ week Credits 
PRACTICAL - II1: PLANT 

PHYSIOLOGY, BIOCHEMISTRY AND 
ll1 BIOPHYSICS; BIOTECHNOLOGY & 

GENETIC ENGINEERING, FOREST 
15 PBOP 312 6 3 

SCIENCE 

PHYSIOLOGY, BIOCHEMISTRY AND BIOPHYSICS 
Determination of Osmotic Pressure (De Vries Method), Water potential (Dye method), water content of leaf 

Estimation of Total aminoacids, amylase activity 
Effect of temperature on membrane permiability 

BIOTECHNOLOGY & GENETIC ENGINEERING 
Isolation of Protoplast (mechanical method), VAM fungi (root sample) 

Estimation of casein from milk 
Extraction and estimation of leghaemoglobin from root nodules 
Preparation of M.S medium 
Embryo and callus culture 

FORESTY AND SYLVICULTURE 

Seed Process 

Nursery techniques 



M.Sc., Botany 
(for the students admitted from 2015-16 onwards) 

Paper Title Semester Paper code Hours/ week Credits 
ELECTIVE COURSE II: 
MARINE BOTANY 15 PBOE 302 4 4 

OBJECTiVES:
To learn the marine biodiversity 
To learn marine ecology and economic importance of seaweeds 

UNITI 12 Hrs., 
Marine environment-sea, coastal and estuarine. Zonation, Dynamics of sea water 
current,waves,tides. Characterization of planktonic ,benthic and abyssal life. Marine pollution- 
types, sources, causes and remedies. 

UNIT II 
12 Hrs., 

Marine diversity- Phytoplanktons and zooplanktons - Diatoms, Dinoflagellates, marine 
cyanobacteria, Silicoflagellates. Importance of phytoplankton. -Factors influencing marine biodiversity 
-Algal blooming- types, causes and impact 

UNIT III 
12 Hrs., 

Sea weed - types and their characteristics, ecological, phytochemical and Economic importance of seaweeds. Methods for assessment of seaweed resources - collection, preservation, chemical 
composition of seaweeds. 

UNIT IV 12 Hrs. 

Seagrass Biomass, Ecological importance of seagrass, factors determining biomass production.
Sand dunes and salt marshes -importance - factors controlling distribution. - Mangroves -

salient features and their ecological importance 

UNIT V 
12 Hrs., 

Seaweed mass cultivation and commercial Production and uses of agar agar, alginate, 
carrageenin, fucoxanthin and astaxanthin. Production and chemical composition of Seaweed 
liquid fertilizers. 

REFERENCES: 
1. Introduction to marine Botany, M. C. Connonghey, 4t Ed. 
2. Marine Biology. Hermann Friedrich, Pan Macmillan, 1969. 
3. Plankton and productivity, Raymond University Press, Michigan, 1980. 
4. Algal cultures and phytoplankton ecology. Gordon & Elliott Fogg, University of Wisconsin 
Press, 1965. 

5. Marine Plankton - A practical guide. Newell and Newell, Hutchinson & Co. Ltd.London, 1963 



M.Sc., Botany 
(for the st/udents admitled from 2015-16 onwards) 

Paper Title Semester Paper code Hours/ week Credits 
EXTRA DISCIPLINARY COURSE 

15 EDBO 302 4 2 - I1: HERBAL MEDICINE 

OBJECTIVES: 
To enrich the systematic Botany which can be utilized for botanical diagnosis of 

fragmentary crude drugs 
To enable the students in identifying medicinal taxa 
To know the preliminary phytochemistry of plant organs 
To understand the therapcutic properties of some common medicinal herbs 

UNIT- 12 hrs. 

Medicine: Siddha, Ayurvedha, Unani and General Information. Systems of Indi 
Homeopathy. Folklore medicine. 

UNIT-II 12 hrs 

General Introduction to Pharmacognosy. Medicinal terms. Crude and Commercial drugs. 
Classification of Crude drugs. Evaluation of Crude drugs. Substitution. Detection of Adulteration 
in Crude drugs. 

UNIT-III 12 hrs 

Systematic position, morphology, cultivation, collection, chemical nature and therapeutic 
properties of the following medicinal plants, 

Centella asiatica, Eugenia caryophyllata, Coriandrum sativum, Piper nigrum, Curcuma 
domestica, Zingiber officinalis and Cinnamomum zeylanicum. 

UNIT-IV 12 hrs 

Allergens- pollen, drug, skin and photosensitizing allergens. Remedial plants for the 
following-CNS, Cardiac, Cancer, Diabetics. 

UNIT-V 12 hrs 

Preparation of Crude and Commercial drugs: Infusion, Decoction, Insect repellents, 

Suppositories, Tincture, Herbal syrups, Compresses, Poultice, Ointments, Herbal oil and Herbal 
salves. 

REFERENCES: 
- Kokate et al(1994), Nirali Prakashan 

Kokate et al 1994), Nirali Prakashan 
Pharmacognosy 
Practical Pharmacognosy 
An Introduction to Medical Botany - N.C. Kumar, 
Indian Medicinal Plants Kiritikar and Basu 
Cultivation of medicinal and aromatic plants - A.A. Farooki. 
Principles of Plant systematics and Medical Botany - S.Anbazlhakan 

. 

6. 



M.Sc., Botany 
(for the sthudents admitted from 2015-16 onwards) 

Credits Paper Title 
CORE COURSE - XIl1: 

HERBAL TECHN0LOGY 

Semester Paper code Hours/ week 

15 PBO 413 5 

OBJECTIVES: 
To understand the various systems of medicines 
To enable the students in identifying medicinal taxa 
To know the preliminary phytochemistry of plant organs To understand the therapeutic properties of some common medicinal herbs 

UNIT-I 18 Hrs., 
Introduction, History, Scope and Importance of Medicinal Plants. Cultivation of 

Medicinal and Aromatic Plants in India. Role of Biotechnology in medicinal plants- Production 
of secondary metabolites through cell, Tissue and organ Culture. Indian Trade in Medicinal and 
Aromatic Plants. 

UNIT-II 18 Hrs., 
Allergens, Teratogens, Hallucinogens. Remedial plants for Cancer, CNS, Cardiac, 

Respiratory problems, Diabetics, Rheumatism and Urogenital disorders. 

UNIT-III 18 Hrs., 

History, Definition and Scope of Pharmacognosy. Traditional and Alternative Systems of 
Medicine. Classification of Crude drugs. Collection and Processing of crude and commercial 

drugs. Scheme for Pharmacognostical studies of Crude drugs. 
Preparation of herbal drugs - Infusion, Decoction, Lotion, Insect repellants, 

Suppositories, Tincture, Herbal syrups, Poultice and Herbal oil. 

UNIT-IV 18 Hrs., 
Analytical pharmacognosy - Drug Adulteration, Methods of drug evaluation, Biological 

testing crude drug, preliminary phytochemical screening of Medicinal Plants with reference to 

secondary metabolites. Pharmacological evaluation of herbal drugs. 

UNIT-V 18 Hrs., 
Cultivation, Collection, Chemical nature and Therapeutic uses of the following herbal 

drugs 
Leaves Phyllanthus amarus, Centella asiatica 
Flower Eugenia caryophyllata, Crocus sativus. 

: Coriandrum sativum, Piper nigrum Fruits 
Sesamum indicum, Terminalia chebula 

Rhizome Curguma domestica, Zingiber oficinalis. 
Cinchona officinalis, Cinnamom zeylanicum 
Rauwolfia serpentina, Gloriosa superba 

Seeds 

Bark 

Root 



REFERENCES: 

1. Pharmacognosy - Kokate et al (1994), Nirali Prakashan 

2. Practical Pharmacognosy - Kokate etal(1994), Nirali Prakashan 

An Introduction to Medical Botany - N.C.Kumar, Emkay 
Publications, New Delhi. 

3. 

4 Indian Medicinal Plants - Kiritikar and Basu 

5. Cultivation of medicinal and aromatic plants - A.A. Farooki. 

*** * * 



M.Sc., Botany 
(for the students admitted from 2015-16 onwards)

P'aper Title Semester Paper code Hours/ week Credits
cORE COURSE - XIV: 

IV 15 PBO 414 6 5 RESEARCH METHODOLOGY 

OBJECTIVES: 
To learm the biological techniques used in research fields 
To know the principle and methodology of various instruments
To learn the applications of statistics in scientific research

UNIT-I 18 Hrs., 

Principles and structure of Light Microscope, Phase contrast, fluorescence and Electron 
Microscope (TEM and SEM)- Microphotography. 

HISTOLOGICAL TECHNIQUE: 
Killing and Fixation, dehydration, sectioning, Maceration, and staining. 

UNIT-IL 
Principles, and application of pH meter, preparation of buffers. 
Chromatographic techniques: Paper, TLC, Column, Ion exchange, Affinity, GLC and 

HPLC. Basic principles of SDS - PAGE. 

18 Hrs., 

UNIT-IIL 
BIOPHYSICAL METHODS: Principle, construction and uses of the following; 

18 Hrs., 

Centrifuge and its types X - Ray diffraction - UV-VIS Spectrophotometer Atomic 

absorption spectrophotometer and Flame photometer. 

UNIT-IV 18 Hrs., 

BIOMETRY: Collection of Data - Populations, Samples, Sampling Techniques, 
Diagrammatic and Graphical representations of data. Mean, Median and Mode. 

Standard Deviation, Coefficient of Variance, Correlation and Regression. ANOVA (One way) 

UNIT-V 18 Hrs., 

Thesis writing and preparations of research articles Writing of abstract, introduction, 
Review of Literature, Materials and Methods, Results, Discussion and Summary - Bibliography, 
Proof reading and editing. Preparation for oral presentation - Power point presentation - Poster 
presentation. 



REFERENCES: 

1 Prasad and Prasad - Outlines of Microtcchniques, Emkay 
Publication, Delhi. 

2 Anbalagan K. (1985) - Electrophoresis a Practical approach 

3. Jayaraman, J (1985) - Laboratory Mannual in Biochemistry

Techniques in Biology, Higginbotham'sJayaramanj (1972) 

Guptha, S.P(1990) Statistical methods. 25th Edn. 
Sultan Chand & Sons, New Delhi. 

5 

6 Mandal, C & NAMBIAR, p- Agricultural Biostatistics. 

** * x * 



M.Sc., Botany 
(for the students admitted from 2015-16 onwards) 

Paper Title SemesterT Paper code Hours/ weck Credits PRACTICAL - IV: HERBAL 
IV TECHNOLOGY AND RESEARCH 15 PBOP 415 6 

METHODOLOGY 

HERBAL TECHNOLOGY 
Microscopical examination of organized and unorganized crude drugs 

Determination of ash values and extractive values of crude drugs 
Qualitative determination of screening of preliminary phytochemicals 

Submision of economically impotant plant products (fibers, edible oils, essential oils, 
resins and gums) 
Quantitative Estimation of secondary metabolites (phenols and flavonoids) 

RESEARCH METHODOLOGY 

Separation of leaf pigments (Paper and TLC methods) 
Manuscript preparation and journal format, proof reading, preparation of power point 
Biostatistics problem (mean, median, mode and SD) 



M.Sc., Botany 
(for the students admitted from 2015-16 onwards) 

Hours/ week Credits Paper Title 
ELECTIVE COURSE II: 
BIOINFORMATICS AND
BIONANOTECHNOLOGY 

Semester Paper code 

15 PBOE 403 6 
V 

4 

OBJECTiVES: 
To know the bioinformatics tools in solving biological problems To study the role of bionanomaterials in human welfare 

UNIT-I 
12 Hrs., 

Introduction to Computer - Organization of Computer - Input and Output devices. 
Internet and Intranet - Multimedia and Virtual libraries. 
Computer net-working - LAN, WAN, MODEM, Fiber optics network. 

Introduction to MSDN (Microbial strain Data Network) 

UNIT-II 12 Hrs., 
Introduction to Bioinformatics. 

Nucleic acid databases- Gen bank and DNA Data Bank of Japan, NCBI 
Protein database: Protein Data bank (PDB) SWISSPROT, SCOP 
BLAST and FASTA 

UNIT-II 12 Hrs., 
Softwa in Bioinformatics: General software features and trends of C and C++, PERL -

Emerging areas of Bioinformatics: 
Genome Project 

Pharmocogenomics Chemoinformatics -Human 

UNIT-IV 12Hrs., 
Bionanotechnology -Introduction - Green synthesis of Nanoparticles and its possible 

applications in human welfare - Characterization of nanostructure - Bio-nanomaterials in Tissue 

engineering. 

UNIT-V: 12Hrs., 
Nanotechnology in Biomedical Applications: - DNA based Nanomaterials as biosensors 

nano materials for drug delivery- Environmental implications of Nanoparticles and toxic 
effects. 



REFERENCES: 
Leon A and Icon. M Fundamentais of Information Iechnology 
J.M.Martin and Princeton Introduction to Database systems.. 
David Pereson -Oracle 8 The complete 
Gary Cornell Visual Basic 6 

Adams V.ID. Fields C.Venter J.C Automated DNA sequencing and Analysis 
6. Bishop V.J Rawlings C.(Eds) Nucleic acid and protein sequence analysis. 

A Practical approach. 
Suhal S. (Co.) Computational methods in genome research. 

Sulabha K.K - Elements of nanotechnology 
Misener Bioinformatics - Methods and Protocols, IBD Publishers, New Delhi 


