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Program

code Program

lnternal
assessment

External

exams

Max.
Marks credits

SEMISTER 1

LOTBO24 Plant Systematics 30 70 100 4

702B,c24 Reproductive Biology of Angiosperms 30 70 100 4

1038O24
niology and Oiversity of Viruses, Bacteria' Algae

and Fungi
30 70 100 4

to4Bo24
Outlines of Bryophytes, Pteridophytes,

Gymnosperms and Plant Fossils
30 70 100 4

1058O24 Plant Systematics and Reproductive Biology of
Angiosperms

30 70 100 4

1068O24
Btotogy a"d Dttetsit' of Viruses, Bacteria, Algae, and

Fungi and Outlines of Bryophytes, Pteridophytes

Gvmnosperms and Plant Fossils

30 70 100 4

SFMISTER 2

2078,024 Plant Ecology and BiodiversitY 30 70 100 4

2028024 Plant Physiolory 30 70 100 4

2038024 Compulsory Foundation - Cell Biology 30 70 100 4

2048,024 Plant Structure and DeveloPment 30 70 100 4

205802l Pt"nt Ec-otogy artd Biodiversity and Plant Physiology 30 70 100 4

2068,024 Cett Btotogy *d Plant Structure and Development 30 70 r00 4

SEMISTER 3

@ 30 70 100 4

3028024 Plant Metabolism 30 70 100 4

3038O24 Ethnobotany and Ethnomedicine 30 70 100 4

3048,024 Molecular Biology of Plants 30 70 100 4

30sBo24 Plant Pathologa and Plant Metabolism 30 70 100 4

3068O24 Ethnobotany and Ethnomedicine and Molecular
Biolosv of Plants

30 70 100 4

SFMISTER 4

40t9oz4 Plant cell, Tissue and Organ Culture 30 70 100 4

4028024 Genetic engineering and Bioinformatics 30 70 100 4

4038,024 Cytogenetics and Plant Breeding 30 70 100 4

4048O24 Horticulture and LandscaPing 30 70 100 4

4058024 Pla"t cett, Tissue and Organ Culture and Genetic

en gineerins and Bioinformatics
30 70 100 4

4068,024 Cyt"gdAt"s a"aFia"t Breeding and Horticulture and

Landscaping
30 70 100 4



SEMESTER.I
M Sc BOTANY

I 01 BO24-PLANT SYSTEMATICS

UNIT.I
l. Systematics: Concepts and basic components;
2. Taxonomic structure; Taxonomic hierarchy- species to division;
3. International code of Nomenclature (rcN) of argae, fungi and plants -
4. Principles, Rules and Recommendations, Ranks, Principle of Priority, Typification,

Author citation, Effective and Valid publication.

UNIT-II
I' System of classification of Armen Takhtajan and its merits and demerits;
2. Angiosperm Phylogeny Group (ApG) classification;
3. A brief account of selective clades like Basal angiosperms, Magnoliids, Monocots
4. (including Commelinids),
5. A brief account of selective clades like Eudicots, Rosids. Asterids.

UNIT-III
l. Taxonomic evidence: Morphology, Anatomy, Embryology, palynology and cytology

in relation to taxonomy;
2. Data information systems;

3. Botanical Survey of India (BSI): Objectives, activities, organization and publications.
UNIT-IV

I' Process of Plant ldentification: Construction, types and use of Taxonomic keys;
2. Herbarium methodology: Collection of plants, processing and preservation of
3. specimens;

4. mportant World and Indian herbaria;
5. Major botanical gardens of the World and India;
6. DNA barcoding in plants and its practical implications.

UNIT.V
l. Chemosystematics: Primary and Secondary metabolites, Semantides and Non-

semantides etc. in plants;
2' Phylogenetic Systematics: operational units, characters, coding and construction of

cladograms;

3. Serosystematics: Methodology and its applications in systematics;
4. Molecular Systematics: Gene sequences, Phylogenetic analysis. Restriction site
5. analysis, allorymes etc.

REFERENCE BOOKS:
l) International Code of Nomenclature for algae, fungi, and plants (Schenzhen Code),201g.

(online version) adopted by the Nineteenth Inteinotional Bonniial congress,Chenzehen, bninu.2) Angio_sperm Phylogeny group, 2016. An update of the Angioiperm phylogeny Group
classification for the orders and families of flowiring plants: epc lv. 
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3)

4)
5)

6)
7)

8)
e)

JuddrW.S. Campbell, C.S.,Kellogg E.A.,Stevens, P.A. and Donoghue, M.J.2016. Plant
Systematics: A Plrylogetic Approach Sinauer Associates, lnc.,Massachusetts.
Simpson, M. G.2006. Plant Systematbs. Elsevier Academic Press, Canada.
Sambamurthy, A. V. S. S. 2005. Tuonomy of Angiosperms. I.K.International Pvt. Lt( New
Delhi.
Crawford' D.J.2003. Plant Molecular Systematics. Cambridge University Press, Cambridge, UK.
Gurcharan Singl.l999. Plant Systematir - Theory and Practice. Orford & IBH Publishing
company h/t. Ltd., New Delhi.
Radford' A. E. 19t6. Fundamentals of Plant systemarics. Harper & Row Publisher, New York.
Davls, P. H. and Heywood, V. lt{.1973. Principles of Angiosperm Ta:<onomy. Robert.Kereiger
Publishen, New York.

l0) Gamble, J. S. and Fisher, C. B. C. l915-35. Flora of Presidency of Madras.3 Volumes. BSMS,
Dehradun.
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SEMESTER-I

M Sc BOTAI\-Y

IOaBOa4.REPRODUCTIVE BIOLOGY OF ANGIOSPERMS

UNIT-I
l. Historical account of Plant Reproduction.

2. Floral differentiation: lnflorescence and floral meristem, mutations affecting floral

differentiation.

3. Male Gametophyte: Structure of anther, microsporogenesis, role of tapetum; pollen

development; formation of vegetative and generative cells; pollen sterility; abnormal

features of pollen.

4. Female gametophyte: Types of ovule, megasporogenesis, special features. Types of

female gametophytes and their development, ultra structure of mature embryo sac;

haustorialbehaviour of embryo sac, nutrition of embryo sac.

UNIT.II

l. Pollination: Pollen transfer, pollination mechanisms and vectors. Structure of style

and stigma; pollen-pistil interaction.

2. Fertilization: Pollen germination and pollen-tube growth, path of pollen-tube,

pollentube discharge; double fertilization.

3. Endosperm: Types of endosperms, cytologa and functions of endosperm.

UNIT.III

l. Embryogenesis: Gene expression during embryogenesis.

2. Embryogeny in dicots and monocots.

3. Underdeveloped and reduced embryos; Nutrition of embryo.

4. Polyembryony: Causes of polyembryony, experimental induction of polyembryony,

classification of polyembryony and its practical applications..

UNIT.IV

l. Apomixis: Vegetative reproduction, apospory, causes of apomixis, significance of

apomixis.

2. Embryology in relation to Taxonomy:lmportance of embryological characters in

taxonomic. considerations, families with special embryological features.

3. Role of palynology in taxonomy.

UNIT.V

l. Experimental Embryology: Embryo culture: Embryo rescue, embryo culture,
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2. microsurgical experiments and applications.

3. Somatic embryogenesis: Direct and indirect somatic embryogenesis, embryoids,

4, synthetic seeds, practical applications of somatic embryogenesis.

5. Endosperm culture: The technique of endosperm cultue, histologr and cytologr of
callus, triploid production and Seir practical applioations.

TEXT BOOI(S:

l) Maheswari, P. A. 1950. Introduction to Embryologt of Angiosperzs. McGraw Hill Book
2) company.

3) Shivann4 K.R. and John, B.M. l989.The Angiosperm Pollen structure ard Function,

WileyEastern Ltd., New Delhi.

4) Johri, B.M., Ambegaokar, K.B. and srivastav4 p.s. comparative Embryotog of
5) Angiospezzs, Vol.I& II, Springer Verlag.

6) Bhojwani, S.S. and Bhatnagar, S.P. 2000. Embryologt of Angiospezzs (revised edition),
Vikaspublishing House, New Delhi.

7) Fosket, D.E. 1994. Plant Grantth and Development: A Molecular Approach. Academic

Press, New York.

8) Raehavan" V.1997. Molecular Embryology of Flowering plants. Cambridge Univenity
Press, Cambridge.

9) Khasim, S. M. 2002. Botanical Microtechnique: Principles and practice. Capital
l0)Publishing company, New Delhi.

l/.Sc.. Ph.D. FA'PS, AFAP'' -

Departmenl cf Botany & Microbitli'

ACHARYA NAGARJUNA UNIVEFiSi

Guntur - 52251O, A.P. INDIA



SEMESTER-I

M Sc BOTAI\ry

IO3BO24- BIOLOGY AND DIVERSITY OF VIRUSES, BACTERIA,

ALGAE AND FUNGI

UNIT.I

l. Brief account of discovery ofviruses; general properties.

2. Structure, cultivation, and purification of viruses

3. Transmission of viruses.

4. Brief account of bacteriophages and plant viruses; Economic importance.

UNIT.II

l. Morphology and ultra structure of bacteria.

2. Nutritional types (autotrophs and heterotrophs); Growth of Bacteria;

3. Recombination in bacteria (transformation, transduction and conjugation);

4. General characters of Actinomycetes, Archaebacteria, Mycoplasmas and

Cyanobacteria; Economic importance.

UNIT-III

l. Distributionand thallus organization,

2. Classification and economic importance of algae;

3. Briefaccount ofChlorophyceae, Rhodophyceae, Phaeophyceae, and

4. Bacillariophyceae.

5. Algae as primary producers and commercial products. Algae as SCP. Algal blooms

and toxins.

UNIT-IV

l. General charactersand Nutrition of Fungi

2. Reproduction of fungi;

3. Classification of Fungi (Ainsworth system);

4. Brief account of Zygomycotina, Ascomycotinq Basidiomycotina and

Deteuromvcotina.

UNIT.V

l. Ecto and endomycorrhizal associations;

2. Edible and poisonous mushrooms,

3. Mushroom cultivation;

4. lmportance of Fungi in Agriculture and industry and Mycotoxins.
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TEXTBOOKS:

l) An Introduction to Fungi: by webster, J. (19g5). cambridge Univ. press.

2) Brock Biologr of Microorganisms: by Madigan. Mordinko and parker (2000).

3) Prentice Hall.

4) Introduction to Plant Vinses: by Mandatrar. c.I. (197g). chand & co., New Delhi.
5) Introductory Phycology by Kumar, H.D. (lgss). Affrliated East-west press. Ltd,
6) New Delhi.

7) An Introduction to the Algae by Morris. J. (19s6). cambridge university'press,
8) U.K

9) Microbiologr: by Prescott, L.M., Harley, J.p. and Krein, D.A. (1992), wcB
l0) Publishers.

I l)Infoductory Mycology: by Alexopoulos, c.J. Mims, c.w. and Blackwell, M.
12)(1996). John Wiley & Sons.

13)The Biolog of Algae by Round. F.E. (19s6). cambridge university press. U.K.

h4.Sc., Ph.l). FAPS, AFA

Department of BctanY & Microbir:i
ACHABYA NAGARJUNA UNIVER!. .

Guntur - 522 510, A.P. INDIA



SEMESTER-I

M Sc BOTAIIY

t0 4Bo2 4 - OUTLTNES OF BRYOPHYTE S, PTERTDOPI{YTE S,

GYMNOSPERMS AND PLANT FOSSILS
UNIT.I

l. Classification, general characters, range of thallus organization and reproduction in

Hepaticopsida,

2. Classification, general characters, range of thallus organization and reproduction in

Anthocerotopsida

3. Classification, general characters, range of thallus organization and reproduction in

Bryopsida.

4. Evolutionary trends in gametophytes and sporophytes of Bryophytes.

UNIT-II

l. General characteristics and classification of pteridophytes;

2. Study of morphology, anatomy andreproduction of Psilopsida, Psilotopsida"

3. Lycopsida, Sphenopsida and Pteropsida.

4. Origin and phylogeny of pteridophytes.

5. 1.4.2.4 Evolution of stele in Pteridophytes. Heterospory and seed habit

inpteridophytes.

UNIT-III

l. Classification, distribution and economic importance of Gymnosperms.

2. Structure and reproduction in living (modern) Cycads, Coniferopsida and Gnetopsida.

3, Wood of gymnosperms;

4. Male and female gametophytes of gymnosperms.

UNIT.IV

l. Principles of Paleobotany; Geological time scale;

2. Determination of age of plant fossils; process of fossilization; types of fossils;

3. Comprehensive account of fossil algae, fossil bryophytes,

4. Fossil pteridophytes and gymnosperms.

UNIT.V

l. Ecological, economic, evolutionary and industrial applications of Bryophytes,

t
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2. Ecological, economic, evolutionary and industrial applications of pteridophytes,

1.4.5.3 Ecological, economic, evolutionary and industrial applications of
Gymnosperms

3. Plant Fossils. Recent trends and model plants from Bryophyte and Fteridophyte
plants.

REFERENCE BOOKS:

l) Agashe, S.N. 1995. Palaeobotany. Oxford & IBH, New Delhi
2) Arnold, C.A. 1947. An introduction to palaeobotany, New york

3) Bhatragar' S.P. and Moiha, A. 1996. Gymnosperms, New Age Int. h/t. Ltd. NewDelhi.
4) Parihar, N.s. l9l. Bryophytes. central Book Depot, Allatrabad"

5) Parihar, N.s. 1996. The Biology and Morpholory of prteridophytes. central
6) BoolOepotAllahabad.

7) Puri, P. 1980. Bryophytes.Atma Ram & Sons, New Delhi.

8) sporne, K.R. lgl. The Morphologr of pteridophytes.B.I.publication. pfi. Ltd.
9) Sporne, K.R. 1965. The Morphologr of Gymnospermae.B.I.publications, NewDelhi.

***********
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Departnient of Botany & Microbici
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ACHARYA NAGARJIINA ITNIVERSITY: NAGARJT,NA NAGAR
CENTRE FOR DISTANICE EDUCATION

Master of Sciences @OTAI\IY) Programme CODE:0l

Course: M.Sc. Botany (Practical) Semester: 01

105BO24: Plant Systematics and Reproductive Biology of Angiosperms

Practical Syllabus

Plant systematics Laboratory Exercises:

l. Description of specimens from locally available representative families.

2. Description of a genus based on 3-4 different species.

3. Identification of plant specimens using floras and identification keys.

4. Preparation of identification keys for at least 10 specimens based on morphological

features.

5. Study of herbarium specimens of different families covered in theory course.

Reproductive Biolory of Angiosperms Laboratory exercises

1. To study the permanent slides of different types ovules,

2. To study the T.S of Tetralobed duthecous anther and Bilobed monothecous anther

3. To study the permanent slides of different types of embryosacs

4. To study the permanent slides of Dicot embryo and monocot embryo

5. To perform Pollen viability test.



ACHARYA NAGARJUNA TJNIVERSITY : NAGARJUNA NAGAR
CENTRE FOR DISTANCE EDUCATION

Master Of Sciences (BOTANY)Programme CODE:0l
Course: M.Sc. Botany (Practical) Semester :01

106BO24z Biolory and Diversity of Viruses, Bacteria, Algae, and Fungi and Outlines of
Bryophytes, Pteridophytes Gymnosperms and Plant Fossils

Practical Syllabus

Diversity of Bacteria Virus Algae and Fungi - Laboratory Exercises:

1. To study bacteria by using Gram's staining method.

2. Demonstration of the presence of nitrogen fixing organisms (Rhizobium sp.) and

their isolation from root nodules of legumes.

3. Leaming the methods of sterilization, media preparation and inoculation techniques.of

bacteria

4. Algal collection from different habitats and their identification.

5. Morphological and reproductive stages of some genera ofCyanophyta, Chlorophyta,

Xanthophyta, Pheophyta and Rhodophyta.

6. Morphological studies and identification of the fungi through temporary and

permanent mounts as mentioned in syllabus.

Biology and Diversity of Bryophytes and Pteridophytes: Laboratory Exercises:

1. Study of morphological and anatomical details of vegetative and reproductive
structures of the Bryophytes as mentioned in the syllabus through
specimens,temporary and permanent slides.

2. Study of morphological and anatomical details of vegetative and reproductive
structures of the Pteridophytes as mentioned in the syllabus through specimens,
temporary and permanent slides.

3. Study of important fossil Pteridophytes from permanent slides.

4. Study of morphology and anatomy of vegetative and reproductive parts of different
genera as mentioned in theory syllabus. 3. Prepare the permanent slides to study the
anatomical details of different Gymnospermic woods.

5. Study of important fossil Gymnosperms withthe help of permanent slides.



SEMESTER-2

M Sc BOTAI\IY

2OIBO24. PLANT ECOLOGY AND BIODIVERSITY

UNIT.I

Levels of Ecological Organization; Population characteristics and dynamics; Communities

characteristics and their analysis; Structure and function of ecosystem; Energy flow in
ecosystem; Homeostasis of ecosystem; Biomes and their types.

UNIT.II

Soils: Soil properties and types of soils; Global biogeochemical cycles of Carbon and Sulfur;
Dynamic Phytogeography: Basic principles, Age and area theory; cenhe of origin;

Endemism, Migration and Continentat drift.

UNIT.III

Biodiversity: Current concepts, Levels of Biodiversity like Species, Ecosystem and Genetic

diversities, IUCN categories of threat; Causes of biodiversity loss; Keystone species;

Biodiversity hotspots of India and world; Organizations involved in biodiversitv
conservation: IUCN, WWF,UNEp and UNESCO.

UNIT-IV

Strategies for in situ conservation: Protected areas: Sanctuaries, National parks, Biosphere

Reserves and Mangroves; Strategies for ex situ conservation: Botanical Gardens, Seed Banks.
Field Banks, Gene Banks, in vitro preservation;

UNIT-V

Air pollution and climate change; Sustainable development; Phytoremediation; Application
of Remote sensing and Geographical Information System (GIS) in biodiversity studies.

TEXT BOOKS:

l' Marchese,C' 2014. Biodiversity hot spots : A shortcut for more complicated concept.Global
Ecologt and co nserv arron. hrtg//dx.doi.org I 0. l 0. | 64. gecco.2O l 4. I 2.00g.

2. odum, E.P. and Gary w. Barrett, 201r. Fundamentals of Ecotogt (5ft Edition), saunders
ISBN.

3. Russel, P.J., wolfe,s. L.,Hertz, p. E., starr, c. and Mc Milion 8., 200g. Ecorogt,cengage
Learning India Pr4ltd.,New Delhi.



4. Wilkinson, D.A.2007. Fundamental Processes in Ecologt: An Earth system Approach. Oxford.

5. Chapman, J.L and Reiss, MJ., 2003. Ecologt: Principles and Applications, (2d Edition)

Cambridge Univenity Prcss, UK.

6. Ambasht, RS. and Ambasht, N.K., 1999. A Tqt Book of fuologt, CBS Publishen and

Distributers, New Delhi.

7 . IUCN Red List of tbedened species Version 20 19. I .

8. Chauhan, S.S. 2014. Statw of Biodiversity in India: Issues and Challenges. Indian Joumal of

Plant Sciences 3(l) : 3542.

9. WoodrA.rPamelarS.E. andlohannrrM. 2000. The root causes of biodiverstty loss. United

Kingdom: Early-Scan Publications.

10. Richard B. Primack, 1993. Essentials of Consemation Biologt (6h Edition) Oxford Univenity

Press.

I l. Heywood, V.l[ andWatson,RT. 1985. Global Biodiversity Assessment, Cambridge University

Press, Cambridge.

12. Swaminathan M.N. &Jam RS., 19E2. Biodivusity: Implicationsfor Global Secuity,

Macmillan.
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SEMESTER.2

M Sc BOTANY

2028024. PLANT PHYSIOLOGY

UNIT.I
Membrane transport and translocation of water and solutes: The structure and properties of
water; water transport processes (diffi,rsion, bulk flow, osmosis, water potential, components

of water potential); Mechanism of water transport through xylem; Solute transport by active

and passive mechanisms. Structure and properties of membrane transport proteins.

UNIT - II
Water loss by transpiration; Mechanism of stomatal movements; antitranspirants. Sensory

Photobiology: Historical discovery of phytochromes, structure and function of phytochrome,

photochemical and biochemical properties of phytochrome, phytochrome induced plant

responses, molecular mechanism of action of phytochrome in gene expression, Cryptochrome

and its role in photomorphogenesis.

UNIT - III
The flowering process- Photoperiodism and its significance, initiation of flower primordia,

flowering stimulus, vernalization, endogenous clock and its regulation. plant growth

regulators: Physiological effects and mode of action of auxins, gibberellins, cytokinins,
ethylene, abscisic acid, brassinosteroids, jasmonic acid and salicylic acid.

UNIT-IV

Signal transduction: Over view, receptors and G proteins, second messengers, two component

sensor regulator system in bacteria and plants, signal transduction and gene expression.

Essential nutrients, deficiencies and plant disorders.

UNIT. V

Stress Physiology: Water stress, salt stress, temperature stress (HSP), biotic stress (HR and

SAR)' heavy metal stress; Stress avoidance and tolerance mechanisms; Structural,
physiological, biochemical and motecular responses of plants to environmental stress;

Reclamation of saline and heavy metal contaminated soils.

REFERENCE BOOKS:

l) Devline and Witham, 1986. Plant Physiology.CBSPubis.and Distributors. New Delhi.
2) Hopkins, w.G. 1995. Introduction to plant physiology, John wiley & sons. lnc., New

York. USA.



3)

4)

s)

6)

Moore, T.C. 1989. Biochemistry and Physiologr of Plant Hormones. Springer Verlag,

NewYorlq USA.

Singhal et al.1999. Concepts in Photobiolory. Photosynthesis and Photo-morphogenesis,

Narosa Pub. Houe. New Delhi.

Taiz and 7*iger,1998. Plant Physiologr. Sinauer Associates Inc., Publishers, Sunderland.

Salisbury F.B & C. W. Ross, 1992. Plant Physiology,4e Edition. Wadsworth Publishing

Co., Belmounf California.

m'
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SEMESTER.2

M Sc BOTAI\I-Y

203B'o24. CELL BIOLOGY

UNIT- I
Eukaryotic cell : Organelles - Chloroplast, Mitochondria, Ribosomes, Endoplasmic

reticulum, Peroxisomes, Golgi apparatus, Lysosomes and plant vacuoles and Cytoskeleton.

UNIT.II
Nucleus; Ultrastructure of prokaryotic and eukaryotic chromosome; chromosome banding;

Karyotype; Euchromatin and heterochromatin. Special types of Chromosomes: Polytene,

Lamp-brush, B-chromosomes, and Sex- chromosomes,

UNIT- III
Phases of Cell cycle: Gl, S, G2 and M phases, Check points in cell cycle - Role of cyclins;

Cyclin dependent kinases; Cell division; significance of meiosis.

UNIT- IV

Apoptosis -mechanism and significance , oncogene and tumour suppressor genes. Genomes

of mitochondria and chloroplasts. Endosymbiotic theory.

UNIT-V

Structural alteration in chromosomes - Origin, Duplications, Deletions, lnversions and

Translocations.

Numerical alteration in chromosomes: Origin, Occurrence of haploids, polyploids and

aneuploids.

TEXT BOOKS:

l) Arun Kumar SharmaandArchana Sharma,l980. Chromosome Techniques. Theory and

Practice.Third Edition, Butterworth -Heinemann, London.

2) Brown, W.V.andBerke,E. M. l975.Text Book of Cytologt, Saint Louis: C V Mosby

Company, USA.

3) Darlington, C.D. 1903. Recent Advances in Cytologt, Blakiston'sSon& Co.,

Philadelphia

4) De Robertis, E. D. P. and De Robertis, E. M. F. 20l0.Cell and Molecular Biologt,Sth

Edition, Wolters Kluwer, USA.

5) Jean Brachet and Mirsky, Alfred E. (Eds.): The Cell, Academic Press, Inc. New York,

USA.

+h"r^tl" '



6) Jocelyn E. Krebs, Elllott S. Goldstein, Stephen T. Kilpatrlck, 201t. Lewinls , B.

2018.

7l Gerus.126 Edition" Jones& Bartlett Learning Burlingtoru lvlA 01t03.

8) Stebblns'G.L, Chromosomal Evolution in Higher Plants, Edward Arnold Publications,

London.

9) Roy, S.C. ard I&lyan Kumar De,,1977. Cell Biologt,New Central Book Agency,

Calcutta.

l0)Wolfc, Stephen L. 1993. Moleeular and Cellular Biologl Wordsworth Publishing

Company, California USA.
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SEMESTER-2

M Sc BOTAI\-Y

2O4BO24- PLANT STRUCTURE AND DEVELOPMENT

UNIT-I

Types and functions of meristems, organization and regulation of Shoot Apical Meristem

(SAM) and Root Apical Meristem (RAM), floral meristems and MADS-Box genes.

UNIT.II

Structure and function of vascular cambium; wood- heart wood and sap wood, porous and

nonporous wood, reaction wood; secondary growth in Dicots and Monocots; Anomalous

secondary growth in Dicots and Monocots; structure and functions of simple and complex

tissues.

UNIT-III

Structure and development of leaf, stomata, nodes their and evolution; special anatomical

adaptations of Kranz and CAM anatomy features.

UNIT-IV

Plant embryo development, stages, cell division and pattern formation in embryo, cell

polarity ln embryo, genetic and hormonal regulation of embryo development. Seed

germination and factors influencing the germination and seedling growth.

UNIT- V

Seed Dormancy- types, factors causing seed dormancy, mechanism of breaking seed

dormancy, Programmed Cell Death (PCD); Senescence types and biochemical changes

associated with leaf senescence; applications of anatomy in taxonomy and pharmacognosy.

REFERENCE BOOKS:

l) Atwell, B.J. Kriederusann, P.E. and Jumbull, C.G.N. (Eds.), 1999. Plant in action:

2) Adaptation in nature, Performance in cultivation, MacMillan Education. Sydney.

3) Bewley, J. D. and Black, M. 1994. Seeds: Physiology of Development and

Germination,

4) Plenum Press, New York.

5) Burgess, J. 1985. An Introduction to Plant Cell Development, Cambridge University

Press,

6) Oxford.

7) Fahn, A. 1982. Plant Anatomy (3Td Ed.), Pergamon Press, Oxford.

I
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8) S.Fosket, D.E. 1994. Plant Grcwth and Development - A Molecular approach,

Academic

9) Press, Oxford"

l0)Lyndon, RF. 1990. Plant Development-The Cellular besls, Unnin Hyman, London.

I l) Raghavan, V. 1999. Developmental Blologr of Flowering Plants, Springer-Verlag New

12)York.

13) Steeve, T.A. and Sussex, I.M. Patterns in Plant Development (2r Ed.), Cambridge

University

l4)Press, Cambridge.

l5) Singh, V., Pande, P.C and D.K.Jain (2ed.). Anatomy of Seed Plants. Rastogi Publications,

l6)Meerut, lndia
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SEMESTER-3

M Sc BOTAIYY

3O1BO24- PLANT PATHOLOGY

UNIT-I

Concept of disease in plants; Definitions of plant disease; Historical development of Ptant

Pathology. Methods of studying Plant disease; collection, preservation, isolation of pathogens

and proving Koch postulates. Symptoms caused by plant pathogenic fungi, bacteria and

viruses. Classification of plant diseases.

UNIT-II

Entry of pathogens into the host. Role of enzymes, toxins and phytoalexins in plant

pathogenesis. Physiological changes in diseased plants.Plant disease forecasting.

Genetics of disease resistance.

UNIT.III

Detailed study of symptoms, etiology, epidemiology and control of the following fungal

diseases of plants; late blight of potato, Taphrina leaf spot of turmeric, powdery mildew of
cucurbits, black stem rust of wheat, blast of rice, tikka disease of groundnut, red rot of
sugarcane.

UNIT.IV

Detailed study of the following bacterial and viral diseases: bacterial leaf blight of rice,

angular leaf spot and black arm of cotton, citrus canker, tobacco mosaic disease.

UNIT.V

Principles of plant disease control: Plant quarantine, seed treatrnent, cultural practices

chemical control, development of disease resistant varieties. Biological control of plant

diseases. Integrated Pest Management - concept, system, benefits and limitations.
TEXT BOOKS:

l) Agrios, G.N. 1997. Plant pathology, Academic press, London.
2) Tar, S.A.J. 1972. Principles of plant pathology.

3) singh. R.s. 1991. Plant diseases, 6thEdn., oxford & IBH co., New Delhi.
4) Singh, R.s. 1988. principles of plant pathotogy,3'dEdn., oxford & IBH co..
5) New Delhi.
6) Mehrotra, R.s. 1980. Plant pathology, Tata-McGraw Hiil pubtishing company,
7) New Delhi.
8) Rangaswami, G. and Mahadevan, A. 1999. Diseases of crop plants in India,4s
9) Edition, Printice Hall of India publications.
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SEMESTER-3

M Sc BOTANY

3028024. PLANT METABOLISM

UNIT-I

Energy and Enrymes:Energy flow through living systemso principles of the thermodynamics,

free energy and chemical potentialo free energy of oxidation-reduction reactions, redox

potential, types of phosphorylations, structure and functions of ATP. Enzymes: General

aspects, nomenclature and classification of enzymes, mode of enzyme action, Michaelis -
Mention equation and its significance, regulation of enzymes, enzymes inhibition and

isoenzymes.

UNIT.II

Photochemistry and Photosynthesis:General concepts of photosynthesis, photosynthetic

pigments, structure of photosynthetic apparatus, photosynthetic electron transport (Non-

cyclic, cyclic), proton transport and ATP synthesis. Carbon assimilation:The carbon cycle,

photorespiration and its significance, Cc and CAM pathways and their physiological and

ecological significance. Biosynthesis of starch and sucrose, translocation by phloem, phloem

loading and unloading.

UNIT-III

Respiration:Over view of plant respiration, glycolysis, pentose phosphate pathway, TCA

cycle, electron transport chain (ETC), chemiosmotic hypothesis of ATP synthesis, alternative

oxidase system, Alcohol and Lactic acid fermentations.

UNIT.IV

Nitrogen metabolism:sources of nitrogen to plants, biological nitrogen fixation, nodule

formation and nod-factors, mechanism of nitrate uptake and reduction, ammonium

assimilation (reductive amination, transamination and GS-GOGAT).

Sulfate metabolism: Uptake, transport and assimilation.

UNIT.V

Lipid metabolism:

their biosynthesis.

glyoxylate cycle.

Structure and function of lipids, classification of lipids, fatty acids and

Synthesis of phospholipids and storage lipids; catabolism of lipids;s'



:

REFERENCE BOOKS:

l) Dennis et al., 1997. Plant Metabolism (2d ed.), tongman, Esse6 England.

2) Hopkins, w.G. 1995. Introduc'tion to plant physiolory, John wiley & sons, Inc.,

NewYorlq USA.

3) Nobel, P.S' 1999' Physiochemioal and Environmental Plant Physiologr, Academic
Press, San Diego, USA.

4) Tatz and Z,eiger, 1998. Plant physiologr(Zil ed.)

5) voet and voet, 1992. Biochemistry, John wiley & sons, Inc., New york" usA.
6) Raghavendrg s. 1988 Photosynthesis, A comprehensive Treatise, cambridge
7) University press, Cambridge, UK.
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M Sc BOTAT{Y

304B,o.24. IVIOLECULAR BIOLOGY OF PLANTS

UNIT-I

Evidence for DNA as genetic material, physical and chemical structure of DNA, mechanism

of DNA replication, DNA damage and DNA repair mechanisms. C value and C value

paradox. Cot curves.

UNIT.II

Transcription in prokaryotes and Eukaryotes, mRNA processing and other RNA processing

events, mechanism of Translation, RNA splicing, genetic code, protein biosynthesis. Protein

sorting and targeting of proteins to the organelles.

UNIT.III

Principles of gene regulation in prokaryotes (lactose and tryptophan operons), role of

chromatin remodeling and DNA methylation in gene regulation.Transposons, mechanism of

transposition and genetic consequences of transposition. Cis-acting and trans-acting factors in

eukaryotic gene regulation.

UNIT.IV

RNA Biology and Genome editing: RNA world hypothesis. Small RNA (Micro RNA)

mediated transcriptional and translational regulation. Gene knock-down using RNAi.

TALENS, ZFNs and CRISPR-CAS9 based genome editing technologies. Applications of

Genome Editing Technologies in plant biology.

UNIT.V

Next generation DNA sequencing methods. Atomic Force Microscopy' Cryo-EM and

Confocal Microscopy. Principles and types of electrophoretic techniques. LC-MS, and

Labeled tracers.

REFERENCE BOOKS:

l) Alberts, B., Bray, D., Lewis,I Rail, M., Roberts, K. and watson. J.D, Molecular biology

of the cell, Garland Publishing Inc., New York. IS,;
I



2) Lodish, H., Berk, A., Zipursky, s.L., Matsudaira, p., Baltimore, D. arid Dlieil, J 2000.

Molecular Cell Biology. W.H. Freeman and Co., New york USA.

3) Richard, M., Twyman and Wisden, W. 1999. Advanced Molecular Biology, Viva Books

Pvt. Ltd.

4) Turner, P.c., Mclenann, A.G., Bates, A.D. and white, M.R.H. 2001 Instant notes on

molecular biology. 5. Snustad Peter, D. Michael J. Simmons. Principles of Genetics, John

Wiley Sons.

5) Robert H. Tamarin. Principles of Genetics, Tata McGraw Hillcompany.
6) Benjamin Lewin. Genes vIII, prentice Hail. g. west head, D.R. J.H. parish & R.M.

Twyman. Bioinformatics. Viva Books.

7) Adams, R' L. P., Knowler, J. T. and Leader, D. P. l994.The Biochemistry of the Nucleic
acids.Chapman& Hall.

8) Brown, T. A. 1999. Genomes 3. John Wiley & Sons, New yorh USA.
9) Watson JD' Baker TA, Bell SP, Gann A, Levine M, Losick R. 2004 Molecular biology of

the Gene (5th Ed.) Benjamin Cummings.

l0)Robert F. weaver.2008. Molecular Biology. Mc Graw Hill Higher Education.

ll)Buchanan, B.B., Gruissem, w. and Jones, R.L.2000. Biochemistry and Molecular
Biology of Plants. Am. society of plant physiologists, Maryland, usA.

l2)Upadyayd, A., Upadyaya, K., and Nath, N. Biophysicar chemistry-principre and
Techniques,Himalaya Publishing House, New Delhi

l3) Keith Wilson and John Walker (Editors) 2005.Principles and Techniques of Biochemistry
and Molecular Biology (6th Ed.)cambridge university press, New york.
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M Sc BOTAI{Y

AOIBO}A-PLAI\T CELL, TISSUE AND ORGAN CULTURE

UNIT.I

Plant tissue culture laboratory organization and requirements.Various explant and non-

exptant sterilizationtechniques.Tissue culture media: Composition and preparation of

different types of media.

UNIT.II

Basic concept of regeneration: Concept of Cellular Totipotency and Differentiation.

Fundamental aspects of Morphogenesis.Organogenesis- direct &indirect.Role of plant growth

regulators and factors goveming in viffo behavior of cultures.

UNIT.III

Propagation and variation: stages and applications of micropropagation. Photoautotrophic

micropropagation and acclimatization of tissue culture plants.Production of pathogen free

plants and their application.Somatic embryogenesis, role of physical and chemical factors in

the induction of synthetic seed-production and their uses.somaclonal variations and their

applications.

UNIT.IV

Somatic hybridization: Protoplast isolation, fusion and culture, selection and characterization

of hybrids. Symmetric, asymmetric hybrids and cybrids, significant achievements and

limitations of Protoplast research, production of test tube plants. Callus and embryo culture,

production of seedless fruits.

UNIT.V

Applications of plant tissue culture: production of haploids and its significance in crop

improvement. Secondary metabolite production through cell and organ culture (Hairy roots).

Cryopreservation and conservation of Germplasm. Gene Banks'

TEXT BOOKS

l) Bhojwani, S.S.

revised edition).

and Razdan, M.K. 1996. Plant Tissue culture: Theory and Practice (a

Elsevier Science Publishers, New York, USA.
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' 2) Bojwani' S.S. 1990. Plant Tissue Culture: Applioations and Limitations, Elsevier Soience

Publisher, New yorlq USA.

3) Vasil, I.K. and Thorp e, T.A. 1994. Plant Cell and Tissue Culture, Kluwer Academic

Press, The Netherlands.

4) Razdan, M.K. 1994. An Inhoduction to Plant Tissue Culture: Oxford & IBH publishing

Company private Limited, New Delhi. i:

5) Chawla, H'S. 2003. Introduction to Plant Biotechnology.Orford& IBH, New Delhi.

6) George, E.F., Vol-I (1936) and Vol II (1993) Plant propagation by Trssue culture.

7) Karthq ICK. 19E5. Cryopreservation of plant cells and orgam. CRC press, Boac Raton,

Florida, USA.

8) Reinert J. Bajaj, YPS (Eds.). 1977. A,pplied and fundamental aspeots of plant cell, tissue,

and organ culture. Springer-Verlag, New york
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M Sc BOTANY

lolpvoz t - G ENETIC E NG rN EERTNG AND BTOTNFORMATI C S

UNIT-I

Recombinant DNA technology: Tools and methods involved in generating r-DNA molecules,

gene cloning-techniques, and identification of clones by screening procedures,

UNIT.II

Construction and screening of genomic and c-DNA libraries; PCR, types and its applications;

Principles, types and applications of Blotting techniques.

UNIT-III

Genetic Engineering of plants: Plant transformation with Ti-plasmid of Agrobacterium

tumefaciens, physical methods of transferring genes to plants, reporter genes and use of

different promoters. Transgenic plants. Bio-safety and Bio-ethical issues of GM crops, and

IPRs.

UNIT-IV

Bioinformatics: definition, introduction, scope and applications. Databases - CBI GenBank,

PDB, OMIM, EMBL. Literature Databanks - Pub Med, Med line. Sequence Alignment based

on Matrices (BLOSUM and PAM), Tools for sequence alignment - BLAST, FASTA. Pair

wise and Multiple sequence alignment and phylogenetic analysis.

UNIT-V

The biological databases and types; Sequence databases; Structural databases; Prediction of

genes and gene function. Translation of gene into protein; Protein secondary structure

prediction; Prediction of domains, motifs and profiles of proteins.

REFERENCE BOOKS

l) Purohit, S.S. 2000. Biotechnology; Fundamentals and Applications, Agrobios, New

Delhi.

2) Alberts, B., Bray, D., Lewis, J., Raff, M., Roberts, K. and Waston, J.D. 1989. Molecular

Biology of the Cell, Garland Publishing lnc., New York. fi ,,t I rW
J
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3) Gupta, R.K. Molecular Biologr & Generic Engineering Rastogi publication.

4) Adrian slater, Nigel scotL and Mark Fowler (2006). plant Biotechnologr

5) Brown, T.A.200l.Gene oloning and DNA Analysis- An introduction (5th Ed.), Blaclnvell

Scientific Publications, O:rford, U.K.

6) Arthur M. Lesk. 2002. Introduction to Bioinformatics. Oxford University press, USA
7) Moun! D.,20A4, Bioinfornatics: Sequencq and Crenome Analysis. (znd Ed") Cold Spring

I{arbor Iaboratory Press.

8) Bioinformatios. A practical guide to analysis of genes and proteins. 199E. Baxevanis and

Quellette.

9) Bioinformatics: A biologist's guide to biocomputing and the internet. 2000. Stuart M.
Brown.

Bioinformatics: sequence and genome anarysis. 2001. David w. Mount

t!*\q'
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403B,o.24. CYTOGENETICS AND PLANT BREEDING

UNIT.I

Principles of plant breeding- Objectives and achievements; Breeding methods in clonally

propagated, self-pollinated and cross-pollinated crops; Selection-types of selection and

significance; Hardy-Weinberg Law.

UNIT.II

Plant genetic resources and centers of origin; Heterosis- theories and importance;

Hybridization-types, Hybrids- production and significance; Male sterility (MS)- classification

(GM, CMS, CGMS and chemically induced MS) and its importance in breeding; Polyploidy-

types, polyploidy breeding and its significance'

UNIT-III

Mutation breeding- mutation types, mutagens, procedure and significance of mutation

breeding in crop improvement; Breeding methods for resistance- to biotic (Fungi, Viruses,

lnsect and Pests) and abiotic (Drought and Salt) stresses.

UNIT.IV

Markers - Morphological, biochemical and molecular (RFLP, RAPD) markers and their

applications in plant breeding; Marker assisted selection (MAS); Molecular maps- Genetic

and physical maps, QTL maps and linkage maps. National and International plant

organizations associated with crop improvement programmes'

UNIT-V

Molecular Cytogenetics - FISH, GISH, Flow Cytometry and applications of molecular

Cytogenetics; Microdissection and Microcloning techniques. Introduction to statistical

constants- Mean, Mode, Median, Variance, Standard Deviation and Standard Error, Normal

distribution curve, ANOVA, Students t-test and F-test.

TEXT BOOKS:

l) Russel, P.J. 1998. Genetics. The Benjamin/cunnings Publishing co.,Inc., USA'

2) Khush, G.S. 1973. Cytogenetics of Aneuploids, Academic Press,

3) Gupta, P.K. 2005. Molecular Biology and Genetics Engineering



3
a-

4) Snutad, D.P. and Simmons, M.J.2000. pr{nctples of Genetlcs.

5) chahal, G.s. and Gosal, s.s. Prlnciples and procedures ofplrntBrecding-
6) Blotechnological and Conventionrl Appnoaches, Narosa Publishing House, New

Delhi.

7) Darbeshwar Roy, 2000. Phnt Brcedtng: Anrltsk end Expbltation of variatlon,
Narosa

8) Publishing House, New Delhi.

9) Singh, P. 2001. Esscntials of Plsnt Brecding Kalyani Publishers, Hydenabad.

l0)Primrose, S.B. 1994. Molecular Biotechnolory (2nded) Blackwell Sci. Publ. Oxford.

I l)Balasubramanian, D. 2005. Concepts of Blotechnolory

12) l0.old, A. and primrose, s.B. 2002. prlnclples of geDe

monipuhtion.B laclnvellPubl.Oxford.

I 3 ) Singh, R. J.(20 I 4).Plant Cytogcnetics,CRC press.

t\L.\t'
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40 4B'o24- IIORTICULTURE AND LANDSCAPING

UNIT-I

Importance of horticulture; Nursery and types of nursery beds; Orchard plan and systems of

planting; Propagation of plants by asexual methods (cutting, layering, grafting and budding).

UNIT-II

Commercial floriculture: Propagation and production of flower crops like Roses,

Chrysanthemum and Jasminum; Pomology: Nutritive value of fruits, Cultivation practices

and production of fruit crops like Mango, Banana and Guava.

UNIT.III

Olericulture: Importance of vegetables in human nutrition, Types of vegetable gardens. A

brief study of inter-cultivation practices of major vegetable crops of regional importance.

UNIT-IV

lmportance and scope of landscape gardening; Principles of landscape design; Garden

adornments; Garden features: Wall, Fencing, Steps, Gardeno Garden drives and Paths,

Hedges, Arches, Pergola, Lawn, Carpet bedding, Flower beds, Shrubbery, Borders, Rockery,

Water gardens, Bonsai, Topiary; Garden types: Indoor garden, Outdoor garden; Garden

styles: Formal gardens,Informal gardens and Free style gardens.

UNIT.V

Site analysis; Elements in landscape design: Land form, Water garden furniture, Lights,

Paving etc.; Study of different trees, shrubs, herbs, ground cover, indoor plants etc., suitable

for landscaping and their identification; Landscaping of historical monuments and places of

Tourist importance.

TEXT BOOKS:

l) Gardner V R, Bradford F C and Hooker Jr. H D, 1952. The Fundamentals of Fruit

Production, Mac Graw Hill Book Co., New York.

2) Hartman H T, Kester D E, Davies,Jr,FTand Geneve R L 1976. Plant Propagation :

Principles and Practices ( 8th Edition) . Prentice Hall, USA. t\\ L
I
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3) Sadhu M K,1996. Plant Propagation, New Age International Publishers, New Dolhi.

4) Mukherjee S K and Majumder P K 1973. Propagation of Fruit Crops.ICA& New Delhi.

5) Bose T K and Yadav L P 1989. Commereial Flowers,Nayaprakash, Calcutta-

6) Mitra S.K. Rathore D S and Bose T K 1992. Temperate Fntits, Horticulture and Allied

Publishers, Calcutta.

7) Chaudhary B,1992. Vegetables,National Book Trust, New Delhi.

8) Randhawa, M.S. 1971. Beautiful Gardens,ICAR, New delhi.

9) Nambisan K M P 1992. Design Elements of Lad ScaW Gardening, Oxford & IBH

Publishing Company., New Delhi.

l0)Hemla Naik B, Chandrashekhar SY and Jawaharlal M, 2017. Principles of Landscape

Gardening ICAR eCourse PDF Boolq New Delhi.

I l)Walker TD, 1991. Planting Desrer (Second Edition), John Wiley& Sons, Inc. New York.

-tLJ-tq'
Frof. R.\R*t*tha VaIIi

ii's:." * o. FAPs, TiFAP;r t
D epartme nt 

"l-d-?lt;l,Y,t Ylil?:i"l#Iffll;i; i*cli;ui{A uNlvEP'si i'i

a;;i;'' 522510' A P INDIA




