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MASTER OF SCIENCE (MSC)

SEMESTER SCHEME - CBCS

DEPARTMENT OF STUDIES IN BOTANY
WITH EFFECT FROM 2016-17 AND ONWARDS



Program Layout/Metrix

M.Sc. Botany (CBCS) Course Structure (2016-17 onwards)
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THEORY PAPERS
BOT 1.1 | Microbiology 4 |75 | 25 100 4 3
E BOT 1.2 | Algae and Bryophytes 4 |75 | 25 100 4 3
= | BOT 1.3 | Pteridophytes and Gymnosperms 4 |75 | 25 100 4 3
5') BOT 1.4 | Plant Systematics and Economic Botany 4 |75 | 25 100 4 3
= PRACTICAL PAPERS
E BOT 1.5 | Microbiology 4 | 50 -- 50 2 3
» | BOT 1.6 | Algae and Bryophytes 4 |50 | -- 50 2 3
BOT 1.7 | Pteridophytes and Gymnosperms 4 |50 | -- 50 2 3
BOT 1.8 | Plant Systematics and Economic Botany 4 | 50 -- 50 2 3
Mandatory Credits: English Language
Communication Skill 2| T 2 T
THEORY PAPERS
BOT 2.1 | Cytology and Genetics 4 | 75| 25 100 4 3
=, BOT 2.2 | Developmental Biology and Anatomy 4 | 75| 25 100 4 3
5 BOT 2.3 | Plant Physiology 4 | 75| 25 | 100 | 4 3
= | BOT 2.4 | Plant Biochemistry 4 | 75| 25 100 4 3
2 PRACTICAL PAPERS
= | BOT 2.5 | Cytology and Genetics 4 |50]| -- 50 2 3
E'E BOT 2.6 | Developmental Biology and Anatomy 4 |50 | -- 50 2 3
BOT 2.7 | Plant Physiology 4 | 50 - 50 2 3
BOT 2.8 | Plant Biochemistry 4 | 50 - 50 2 3
Mandatory Credits: Computer Skill 2 | -] - --- 2 ---
THEORY PAPERS
BOT 3.1 Molecular Biology 4 | 75| 25 100 3
Biophysics, Bioinformatics and
BOT 3.2 Biols)ta}’gistics 4 175 25 100 4 3
E BOT 3.3 Ecology and Environment 4 |75 | 25 100 4 3
~ | BOT 3.4A Plant .Br_(eed.lng and Evolution (A)
25) (Specialization) 4 25 100 4 3
; BOT 2.4B Seed Technology (B) 75
23) 3-4 (Specialization)
2 PRACTICAL PAPERS
» | BOT 3.5 Molecular Biology 4 | 50 -- 50 2 3
Biophysics, Bioinformatics and
BOT 3.6 Biols)ta}’;istics 4 |50 - 50 2 3
BOT 3.7 Ecology and Environment 4 | 50 -- 50 2 3
BOT 3.8 A | Plant Breeding and Evolution 4 | 50 -- 50 2




BOT 3.8B | Seed Technology
Plants and Human Welfare
BOT 3.9 Interdisciplinary elective for other 2 |40 | 10 50 2 2
science students
THEORY PAPERS & PROJECT WORK/DISSERTATION
BOT 4.1 Medicinal and Aromatic Plants 4 | 75| 25 100 4 3
E. BOT 4.2 Plant Biotechnology 4 |75 | 25 100 4 3
& | BOT 4.3 Plant Pathology 4 |75 | 25 100 4 3
E BOT 4.4 Project Work/Dissertation 6 | 75| 25 100 6 3
f_g PRACTICAL PAPERS & STUDY TOUR/FIELD VISIT
= | BOT 4.5 Medicinal and Aromatic Plants 4 50 -- 50 2 3
= | BOT 4.6 Plant Biotechnology 4 50 | -- 50 2 3
BOT 4.7 Plant Pathology 4 50 | -- 50 2 3
Study Tour/Field Visit --- el --- --- ---
Total Credits for the Course 132 | --- | --- | 2400 | 102 | ---




Employability/ entrepreneurship/ skill development

Course Code

Name of the Course

Year of
introduction

Activities/Content with direct bearing
on Employability/ Entrepreneurship/
Skill development

BOT 1.1

Microbiology

2016

Employability and Entrepreneurship in
teaching profession and skill based
Pathological diagnosis.

BOT 1.2

Algae and Bryophytes

2016

Entrepreneurship/ Skill development in
Teaching profession as well as in Mass
production for Food and Fodder
industries, Biofuel production
companies, Pharmaceutical industries
and Teaching Profession.

BOT 1.3

Pteridophytes and
Gymnosperms

2016

Employability as a  taxonomist,
paleobotanist, teacher, in forensic science
department.

BOT 1.4

Plant Systematics and
Economic Botany

2016

Employability in pharmaceuticals and
biotechnology, Entrepreneurship, skill
based and in Teaching profession.
Employability in Central Research
Institutes.

BOT 2.1

Cytology and Genetics

2016

Employability, Entrepreneurship and
skill based Skill based orientation in
teaching profession and clinical
laboratory technician to identify the
genetically based diseases in medical and
diagnosis.

BOT 2.2

Developmental
Biology and Anatomy

2016

Entrepreneurship and employability based
paper where students get jobs in seed
companies, teaching, and research
institutes.

BOT 2.3

Plant Physiology

2016

Entrepreneurship/ Skill development in
Teaching profession. Employability in
Pharmaceutical industry, Biotechnology
Laboratories, R And D Centers, Agro-
biotech Industries.

BOT 2.4

Plant Biochemistry

2016

Employability, Entrepreneurship in
teaching profession and skill based in
Research and development, industries.




BOT 3.1

Molecular Biology

2016

Employability, Entrepreneurship in
teaching profession and skill based in
research and development in institutes,
industries, medical, agriculture and
pharmaceutical areas.

BOT 3.2

Biophysics,
Bioinformatics and
Biostatistics

2016

Employability in  teaching, as a
bioinformatics analyst, research scientist,
R and D institutes, instrumentation
centers.

BOT 3.3

Ecology and
Environment

2016

Employability, Entrepreneurship in
teaching profession and pollution control
board and skill based as research
assistant, environmental biologist and
agricultural department.

BOT 3.4A

Plant Breeding and
Evolution

2016

Employability in teaching, research
institutes like ICAR, IARIs, as a plant
geneticist, plant breeder, agro industries
etc.

BOT 3.4B

Seed Technology

2016

Employment in R and D Centres, Seed
Industries, teaching. Skill Development
and entrepreneurship for in germ plasm
industries, seed  production  and
marketing.

BOT 4.1

Medicinal and
Aromatic Plants

2016

Employability in pharmaceuticals,
Entrepreneurship, skill based and in
Teaching profession.

They would develop business acumen,
analytical skills, financial literacy
necessary to appreciate the dynamic
nature of commerce and industry.
Employability in pharmaceuticals,
Entrepreneurship, skill based and in
Teaching profession.

They would develop business acumen,
analytical skills, financial literacy
necessary to appreciate the dynamic
nature of commerce and industry.

BOT 4.2

Plant Biotechnology

2016

Employability, Entrepreneurship in
teaching profession and skill based in
Research and development, industries,
plant tissue culture technician, green
house or field technician.




BOT 4.3

Plant Pathology

2016

Entrepreneurship based program where a
student can setup his own seed company,
Employability in teaching, research
institues like ICAR, IARIs, as a plant
geneticist, plant breeder, plant
pathologists, agro industries etc. Plant
pathologists can work in Agricultural
consulting companies, Agrichemical
companies, Seed and plant production
companies, Tissue culture laboratories.
Diagnostic laboratories, International
agricultural research centers, Botanical
gardens and arboreta.

BOT 4.4

Project
Work/Dissertation

2016

Skill based, employability,
entrepreneurship based program where
students get an expertise on conducting
in vitro, invivo and insilico experiments.




Department of Studies in Botany

Vision: To impart quality education and research in plant sciences for societal and environmental benefits

Mission: To train, understand and discover plant sciences and technology to teaching, quality education
need of students and stakeholders.

PSO1: Apply basic knowledge of plant sciences to competent level.

PSO2: Analyze the plant sciences using advanced techniques and computational tools to address major
challenges in pharma, agriculture and food industry.

PSO3: Develop plant science based eco-friendly solutions to solve environmental problems.

Programme outcomes for M. Sc. Botany

1.

Academic Excellence: Academic excellence through effective delivery of course contents.
Enhancing the horizon of knowledge to enable the learners to carry out qualitative research and

pursue academic or professional careers

Professional Excellence: Developing effective communication skills and ability to work in teams

by strengthening group dynamics

Global Outreach and Holistic Development: Nurturing ability to engage in lifelong learning,
demonstrating sympathetic social concern, contributing to the development of nation, awareness

gained on various issues.

Goal-Oriented and Life-Long Education: Setting short term, medium, and long term goals and

achieving them in a global competitive perspective.

Social Consciousness: Understanding the role and applicability of knowledge acquired in the

context of society, environment and sustainable development sticking on to the ethics and values.

Technical Knowledge: To find, utilize and create content using information technologies and the

internet.

Entrepreneurial Development: They would develop business acumen, analytical skills, financial

literacy necessary to appreciate the dynamic nature of commerce and industry.



8. Research and practical knowledge: Using research knowledge and aptitude acquired in the course

of study for solving problems and face modern day challenges.

9. Competency skills: Developing problem analysis skills and knowledge and applying the same in

real life situation.

10. Project Work and Viva: To help them develop the ability to participate in academic discussions.

Programme Specific Outcomes for M. Sc. Botany

1.

To lay a strong foundation to the study of Botany and to develop the basic skills to study Botany
in detail.

To impart an insight into the diversity of the living world and the need to conserve it.

To make the students realize the applications of different fields of Botany commercially,
ecologically and industrially.

To enable the students to appreciate the contributions of the scientific community and to develop
a deep sense of research aptitude in them.

To enhance the skills of students in various techniques used in Botany for the collection,
preservation, propagation, breeding etc.

To ensure that the students are equipped with expertise to make use of the opportunities and to

tackle the challenges in the field of Botany.

Course Outcome for M. Sc. Botany:

Semester |
Course type Code Title Teaching Credits
Hours/ Week
Core BOT 1.1 Microbiology 04 04

After the successful completion of this course students are expected to be able to:

1.

The students would be able to understand the theoretical and practical knowledge in the field

microscopy and staining techniques.



Expertise in understanding basic microbial structure and function, various isolation techniques of

bacteria and fungi.

3. Able to analyze the concept of antigen and antibody reaction and disease diagonosis.

Students would pursue higher education in the fields of applied life sciences

Able to create bio products like microbial inoculums, biologically active compounds.

Course type

Code Title Teaching Credits

Hours/ Week

BOT 1.2

Core Algae and 04 04

Bryophytes

After the successful completion of this course students are expected to be able to:

1. Learn about the taxonomic ranks and conventions to the hierarchical classification of
lower plants.
2. Understand the diversity, systematic, morphology, structure, life cycle and the economic
importance of Algae.
3. Know the taxonomic position, occurrence, thallus structure, reproduction and economic
importance of the Bryophytes.
4. They will know the economic value and ecological significance of this lower group of plant
community.
5. Understanding of plant evolution and their transition to land habitat and become aware of
applications of different plants in various industries.
Course Code Title Teaching Credits
type Hours/
Week
Core BOT 1.3 Pteridophytes, gymnosperms 04 04
and palaeobotany




After the successful completion of this course students are expected to be able to:

1. Study and impart the knowledge about the occurrence, distribution, structure, morphological

diversity of Pteridophytes and gymnosperms. Understand the economic importance of the same.
2. Gain knowledge on the phylogeny and evolutionary concepts of pteridophytes and gymnosperms.
3. Know about role and importance of fossil pteridophytes and gymnosperms.

4. Gain insight on paleopalynology.

Course type Code Title Teaching Credits
Hours/ Week
Core BOT 1.4 Plant 04 04

systematics and

economic botany

After the successful completion of this course students are expected to be able to:

1. Understanding of plant morphology terminologies and identifying morphological peculiarities.

2. Understand the systems of classification of angiosperms, nomenclature and interdisciplinary
approaches.

3. Provide lab based training in writing short species descriptions and illustration

4. Recognize members of the major angiosperm families by identifying their diagnostic features
and economic importance.

5. Evaluate the medicinal importance of selected angiosperms.

6. Evaluate the biodiversity and give importance to conserve the endangered species.

Semester |1
Course type Code Title Teaching Credits
Hours/ Week
Core BOT 2.1 Cytology and 04 04
Genetics

1. Familiarize with ultrastructure of cell, cell organelles, chromosomal organization and types of

chromosomes, aberrations in chromosome structure and number.



Understands the cell cycle and distinguish mitosis and meiosis and their significance in evolution
of life.

Develops skills to prepare acetocarmine squash preparation of Onion root tips and Rhoeo flower
buds identify different stages of mitosis and meiosis.

Understands the old and modern concepts of Mendelian genetics including different types of gene
interactions, multiple alleles, quantitative characters, concept of linkage & amp; crossing over,
mechanisms of sex determination and extra nuclear inheritance.

Develops skills to work out problems in monohybrid, dihybrid, incomplete dominance, gene
interactions, linkage, two point, three point crosses and construction of a genetic map

Familiarize with the different concepts and theories of evolution of organisms.

Course Code Title Teaching Credits
type Hours/ Week
Core BOT 2.2 Developmental Biology 04 04
and Anatomy

After the successful completion of this course students are expected to be able to:

. Apprehend the habit, vegetative and reproductive characteristics of the angiosperm plant.

Realize the scope & importance of anatomy and embryology.

Distinguish various tissue systems. Understand the normal and anomalous secondary growth in
plants and their causes.

Perform the various techniques in anatomy. Cognize the phenomenon of microsporogenesis and
megasporogenesis. Gain knowledge on fertilization, endosperm and embryogeny.

Independently perform practical experiment based on written manuals. Statistically analyze,

summarize and interpret experimental data and present this in a written report.

Course type Code Title Teaching Credits
Hours/ Week
Core BOT 2.3 Plant Physiology 04 04




After the successful completion of this course students are expected to be able to:

1.

Impart an insight into the various plant water relations. Take students to higher levels of
learning about the mineral nutrition in plants.

Understand the mechanism of various metabolic processes in plant (plant hormones, secondary
metabolites, respiration, Photosynthesis, abiotic stress and pathways.)

Acquire basic knowledge about growth and development in plants.

Equip students with skills and techniques related to plant physiology so that they can design

their own experiments

5. Knowledge dissemination regarding various technique of to understand the physiological
aspects.
Course type Code Title Teaching Credits
Hours/ Week
Core BOT 2.4 Plant 04 04
Biochemistry

After successful completion of this course students are expected to be able to:

1. Fundamental properties of elements, their role in formation of biomolecules and in chemical

reactions within living organisms.

2. Unique property of water as a universal solvent and its importance in biological system.

3. Understand the chemistry and classification of carbohydrates, proteins, amino acids, lipids,

nucleotides, vitamins and enzymes and its significance.

4. Gain skill on working principles of centrifugation, Chromatography and spectroscopy.

5. Learn the technique of Electrophoresis & amp; radioactivity.
Semester |11
Course type Code Title Teaching Credits

Hours/ Week




Core BOT 3.1 Molecular 04 04
Biology

After successful completion of this course students are expected to be able to:

1.

Aware about experiments to confirm DNA as genetic material, chemical composition of DNA and
different forms of DNA and its structure and replication

Understands structure of RNA, types of RNA, protein synthesis, prokaryotic and eukaryotic gene
expression, concept of gene and transposable elements

Differentiate gene interaction, gene regulation in prokaryotes and eukaryotes, explain the
mechanism of transcription, translation and protein targeting — signal hypothesis

Explain the chromosomal protein, C — value paradox and advances in the study of hereditary
material.

Understand the importance of DNA modifying enzymes, vectors, gene cloning and link the

advances in genetic engineering of gene manipulation tools. Evaluate the significance of transgenic

crops.
Course type Code Title Teaching Credits
Hours/ Week
Core BOT 3.2 Biophysics, 04 04

Bioinformatics

and Biostatistics

After successful completion of this course students are expected to be able to:

1.
2.
3.

Recall the basic concepts of atomic structure and chemical bonding among molecules

Explore molecular modelling of proteins, nucleic acids and lipids.

Understand the principle of IR, NMR, Raman, ORD, XRD, GC-MS. LC-MS, FTIR and CD
techniques.

Know the theory behind fundamental bioinformatics tools and databases. Learn the concept of

statistical basis of biological assay.



5. Understand the fundamental concepts of biostatistics like measure of central tendency, standard

deviation, error, chi-square test, ANOVA and T-test.

Course type Code Title Teaching Credits
Hours/ Week
Core BOT 3.3 Ecology and 04 04
Environment

After successful completion of this course students are expected to be able to:

1. Apply the scientific method and quantitative techniques to describe, monitor and understand
environmental systems. Use interdisciplinary approaches such as ecology, economics, ethics and
policy to devise solutions to environmental problems.

2. Be proficient in ecological field methods such as wildlife survey, biodiversity assessment,
mathematical modeling and monitoring of ecological systems.

3. Core concepts and methods from ecological and physical sciences and their application in
environmental problem solving.

4. Core concepts and methods from economic, political, and social analysis as they pertain to the
design and evaluation of environmental policies and institutions. Understand the transnational
character of environmental problems and ways of addressing them, including interactions across
local to global scales.

5. Apply systems concepts and methodologies to analyze and understand interactions between social

and environmental processes.

Course type Code Title Teaching Credits
Hours/ Week
Core BOT34A Plant breeding 04 04
and evolution

After successful completion of this course students are expected to be able to:

1. Explain the laws of Mendel in classical genetics and deviations from Mendelian ratios.



2. Paraphrase the conventional methods of plant breeding, Summarise the types of polyploidy

3. Understands the methods of plant breeding including introduction, hybridization, acclimatization,
polyploidy induction and achievements with reference to crops in India

4. Develops skills to emasculate and hybridize a bisexual flower.

5. Develop the employability skills by understanding Mendel’s ratios and deviation, linkage and

crossing over and the conventional methods of plant breeding.

Course type Code Title Teaching Credits
Hours/ Week
Core BOT 3.4B Seed 04 04
Technology

After successful completion of this course students are expected to be able to:
1. Students will gain knowledge on the fundamentals of seed technology. To acquire knowledge on
theoretical concepts principals of seed production.
2. Students will get to know about basics of Seed processing, seed drying and upgrading, various
seed testing organization.
3. Pursuing knowledge related to seed certification at national and international level.

4. This will also help students to enhance their employability for jobs in different sectors.

Semester 1V
Course type Code Title Teaching Credits
Hours/ Week
Core BOT 4.1 Medicinal and 04 04
Aromatic Plants

1. To evaluate natural herbal products from an economic perspective. To develop effective ideas
related to collecting, producing, processing and marketing herbal natural sources.

2. To use medicinal and aromatic herbs sustainably. To procure and make chemical analysis of

medicinal and aromatic herbs.



3. To form interdisciplinary relations with medical and aromatic herbs. To set up business related to

medicinal and aromatic herbs.

4. To conduct interdisciplinary study and research.

Course type Code Title Teaching Credits
Hours/ Week
Core BOT 4.2 Plant 04 04

Biotechnology

1. The students able to understand the theoretical knowledge in the field of Plant Biotechnology
Tissue Culture and Microbial Biotechnology.

2. Pursuing research related to Plant cell and tissue culture at national and international level.
Expertise in planning, execution and analysis of experiments.

3. To contribute in industries related to tissue culture as scientists.

4. Design and delivering of useful modern biotechnology products to the Society.

Course type Code Title Teaching Credits
Hours/ Week
Core BOT 4.3 Plant Pathology 04 04

1. Understand the world of microbes, fungi and lichens. Appreciate the adaptive strategies of the
microbes, fungi and lichens.

2. Understand the economic and pathological importance of bacteria and fungi. Understand the
ecological significance of lichens

3. ldentify common plant diseases and device control measures.

4. Formulating hypotheses; developing experimental designs to test these hypotheses; establishing

and maintaining experiments.



Course type Code Title Teaching Credits
Hours/ Week
Core BOT 4.4 Project Work/ 04 04

Dissertation

During this process students gain the knowledge on,

1. Selecting the topic and literature survey to address the socio-economic challenges related to plant

sciences.

2. To equip the students with skills related to laboratory as well as field based studies.

3. Handling instruments, usage of ICT tools for analysis and discuss their experimental results.

4. Best problem-solving skills in students would encourage them to carry out innovative research

-

projects thereby making the JP92P4"P

m to use knowledge creation in depth.
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University

Shivagangotri, Davangere-577 002, Karnataka

M. Sc in Botany

(From the Academic Yedr 2016 onwards)

Semester scheme with Choice-Bases Credit System (CBCS)

Course Structure

M. Sc Botany I semester

Davangere University

Shivagangothri, Davangere-377 60:

! Course | Code Title Teachin | Credits Marks
: 13 Examinat | Internal Total
i Hrs./we ion assessmenit
e |
| Core Iheory | Microbiology 4 4 75 25 100
| |Borhi ol
: Core Theary | Algae and 4 4 75 25 100
| 1BOT 1.2 | Bryophytes L
. Core Theory Pteridophyles 4 4 75 25 100

BOT 1.3 | and

| Gymnosperms i
- Core Theory | Plant 4 4 75 25 100
| BOT 1.4 | Systematics and
: Economic
‘ Botany 1
- ‘((n‘t Practical | Microbiology 4 ' 2 50 - 50
! BOT 1.5 .
"Core Practical | Algae and 4 2 50 - 50
! BOT 1.6 | Bryophytes )
b e [ .
Core Practical | Pteridophytes 4 2 50 - 50

BOT 1.7 |and
? - _ﬂh(‘;ynn_n_o‘iperms N _
Core | Practical | Plant 4 2 50 - 50
BOT 1.8 | Systematics and
v Economic
: la .
B Total| 32 | 24 | Total 600

CH NS ‘-1\‘,‘
BOR jn Botany |
Depa nt of Botany
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I SEMESTER M. &¢ BOTAN Y’
COliF BOT -1.2: ALGAE AND BRYOPHYTES
COUI l | ‘ )

Algae: Introduction; basic characteristics of algae. : mcture of algal cell; Distribytig, I

(93
ofalmll communmec freshwater, manne and lcru ‘sl nl nulrmon algae from Unusua|
cnvnronments Economlc 1mportance and cultlv.u iOR of algae Blofuel production by

algae.

hl)'urs,

5h

Algal Classification to.the level of family; a comparative survey of Important systems: 0

Pigmentation in algae; structure _of dlffucm chloroph)lls xanthophylls carotenoids

and other accessory pigments.

Reproduction and life cycle patterns, relation.”h?ps-and evolutionary trends in
Cyanophyceae Chlorophyceae; Charophvceac Euslenophyceae; Xanthophvceac

Bacnllarmphyccae Phaeophyceae; Rhodophyceac.

Algal thallus organization -and reproduction: thallus, ultra structure  of «cell, [ 10},

Bnonhyte : Introduction, basic characteristics, structure and organization of thallus;

growth and differentiation of bryophytes; ecolog: and distribution of brvophytes

o - —

6

Classifi cation of Bryophytes in different classes 10

the levels of famllles Structures
ReplOdUCtIOﬂ

and Life cycle of Marchantlales lunLumanmales Amhocerotales and

Polvtnchales — Comparative study of ga mctoph) tes an

d Sporophytes of major classes.

Chemncal constituents, BryOphytes as indicator of "O'hation, Succession of bryophytes

Evolutionary trends in Sporophytes and gametop*n €s of bryophytes

05h
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t 5'|0P5,|da-C0n1parat1ve account of Psilophytales and Psilotales. L)‘?QPS'dami}f ‘

Sphenophyllales and Calamitales

"Phylogenetic trends in Pieridophytes- Evolution of Stelc, Sorus—Origin of sporangium-

[SEMESTER M. S¢ BOTANY -
CORE BOT 1.3: PTERIDOPHYTES . AND GYMNOSPERMS

vegetative and reproductive  structures with reference to Lépidodehdrales,

Lycopodiales and [soetales.

Sphenopsida-Range in - vegetative and reproductive = structures with. ref. to

Pteropsida - Range in vegetative and reproductive structures.

Heterospory and seed habit—Alternation of gencration _Affinities of various classes of

pteridophytes.

30
L - \ h(lun’
General characteristj i ificati ' -
eristics, origin, evolution and classification. : oy
. | 24

- +

12

061

Introduction, General characters, morphology, anatomy and reproduction.

Living fossils - Affinities with Angiosperms and ptcridéphytes

Classification of gymnosperms (Sporne, K.R. 1956) - Comparative study of vegetative,
anatomical and reproductive characteristics of major families Araucariaceae,

Podocarpaceae, Cupressaceae, Gnetaceae— Economic importance of gymnosperms —

140

a) Types studies of Cycas, Zamia, Aracaria, Thuja, Taxus, Gnetum, Ephedra,
Ginkgo.

b) Geolagical time scale — fossilization and 1 lypes of Fossil, carbon dating —Role

of fossil in oil exploration- Fossil Bryophytes — Fossil Pteridophytes— Rhynid.
- Sphenophyllum, Lepidocarpon, Cladoxylon, Pentoxylon, Botryopteris Fossil

06h

10h |

Gynmosperms— Lyginopteris — Lagenostoma — Cordaites
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I SEMESTER M. S¢ BOTANY
" "CORE BOT-1.4: PLANT SYSTEMATICS AND ECONOMIC BTy,

Concept of primitive angiosperm flower.

~

names, floral diagrams and floral formulas.

H
~Jj

| Biosystematics phase, Serotaxonomy.

4 | General survey of the history of the classifications-
Antificial- Linneaus

Natural- Bentham and Hooker
Phylogenetic systems- :
Transitional phylogenetic — Engler and Prant}-

[ntentional phylogenetic — Charles Bessey and John Hutchinson
Contemporary Phylogenetic — Taktajan, Cronquist

g- APG system of classification '

e e o

' Ha , ) [q T 11 PP T— T ——

I| Origin of Angiosperms with reference to ancestral stock, time and place of Origin 17
, T oo ]

Principles, Scope and Importance of taxonomy- principles and priorities of [Cp)y.

Herbarium- Importance, collection, preparation, and preservation; Floras, Monograph_g,

Nature and importance of botanical gardens, BS and its role: vernacular and botanicy

- - N - M '—."\.
Developmental phases of taxonomy- Pioncer phase, consolidation phase [55%

0 h(.ur‘

04 h

(i(;'h {

Computer applications in taxonomy.

Taxonomic ranks and modern trends: Aims and objectives of numerical taxonomy,

6 [T axonomic Aevidenc_'es— Morphological, Anatomicai, Embryological, Cytological, | 03h

Phytochemical, Numerical and Molecular.

7 | Salient features, Economic importance and systematic relationships of the following:
Rananculaceae, Magnoliaceae, Capparidaceae, Caryophyllaceae, Malvaceae, Tiliaceae,
Sterculiaceae, Menispermaceae, Asclepediaceae, Sapindaceae, Pedaliaceae,
Loranthaceae, Fabaceae, Caesalpinaceae, Mimosaceze, Cucurbitatceae, Polygonaceae,
; Zygophyllaceac, Acanthaceae, Lamiaceae, - Euphorbiaceae, Rhamnaceae,
Apocyanaceae, Bignoniaceae Sola ‘benace: : . ¥
poc g o Deianaceae, Verbenaceac, Scrophu-lanacg:_ac, Rubiaceae
and Asteraceac, Chenopodiaceae, Aizoaceae, Nyctagianceae, Piperaceae, Lauraceae,
Santalaceae and i v . .
. : AMoraceae, Pontgdenaceae, Hydrochantaceac, Amaryltidaceae,
ommelinaceae ili e
> /irecaceae,  Liliaceae, Orchidaceae and Poaceae, Nymhaceae,

Podostomaceac.,

8 Cultjvation and economic uses of — Cereals and millets, Pulse
condiments, Timber, Rubber, Beverage, oi] yielding, medicin
| sources of energy and conservation of economical] Y important plant Spccies.

s, Spices and | 08h

Scanned by CamScanner



Scanned by CamScanner



' 4
I SEMESTER ML Sc BOTANY
CORE PRACTICAL 1.5: MICROBIOLOGY
i. Safely measures in Mi{:ro.biolog_v laboratory.
2. Study of Microscopes
5. Sterilization methods
4. Preparation of culture media
5. Isolation of microorganisms from natural sources
6. Pure culture techniques and aseptic transfer
7. Culturing of microorganisms on solid and liquid media
8. Study ofc‘mlfura) characteristics of bacteria
, 9. Bacterial motility- Hanging drop technique
10. Preparation of Stains and indicators
1. Simple staining/ Negétive staining
12. Gram’s staining
I3. Measurement of microbial cell / spore number using hacmocytometer
14. Measurement of microorganisms by micrometry
I5. Slide culture for fungi
16. Study of microbial culture preservation methods
7. Microbial growth assessment — viable count and turhidity

Study of Fungi- Aspergillus, Penicillium, Saccharomyces, Xylaria, Polyporus, Peziza,
Agaricus, Puccinia, Ustilago, Alternaria, Drechslera, Saprolegnia, Rhizopus, Trichoderma,

Fusarium

. Study of Lichens
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[ SEMESTER M. 5¢ BOTANY

CORE PRACTICAL BOT 1.6: ALGAE AND BRYOPHYTES

Study of vegetative structures, Anatomy and reproductive structures of the following 1y,
BGA-Microcystis, Spirulina, Scylonema and Oscillatoria
mnonas, Volvox, Paediastrum, S'cenede.s'mus, Hydrodictyon, Ulothyi,

1o

Green algae- Chlamydo

J

Desmids- Sacoderm and Placoderm; Xanthophyccac- Botrydiym
5. Diatoms- Pinnate and Centric-Synedra, Pinnularia, Navicula ar_ldl C yclotella
6. Phaeophyccae-.Diclyo!q and Ectocarpus

7. Rhodophyccac- Polysiphonia and Gracillaria

8. Charophyceae- Chara and Nitella
9. Economi;: products of algae- Agar-Agar, Spirulina lz\.hlc\ls, [-carotenes
10. Cyathodium, 'Ibrgionia, M;zrchantia o

| 1. Plagiochasma, Porella

12. Anthoceros, Notothylus

/3. Sphagnum, Polytrichum and Bryum
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' : I SEMESTER M. 3¢ BOTANY ‘
CORE PRACTICAL BOT 1.7: PFERIDOPHYTES AND GYMNOSPERMS

Habit, anatomy and reproductive structures of the fotlowing

1. Psilotum and Lycopodium.

J

Seluginella and Isoetes

-(Ophioglossum and Bolrychium

Angiopteris and Preris

‘2

Hi ;imenoﬁh.ylh;’mr aﬁd ]\»Igr‘rseli(llI
6. SaIVin‘ia and Azol?q, -
7. Cyeas and Zarm‘a

8. Pinus and Thuja

Gnetuma and Ginko
10. Study of fossi forms (Moulds, Charts, Photggraphs) o
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The students are supposed to study at least 2 membe

I SEMESTER M. 5¢ BOTANY

‘CORE PRACTICAL BOT 1.4: PLANT SYSTEMATICS AND ECONo
BOTANY Mic

Preparation of clcarcd whole mount of ﬂoral parts
With the help of dissectiori and hand section cxam: ne- Androecium and gynoecium . g
| _ | tyle

stigma, ovaries and placentations. _
Orientation of students towards constructlon of key, use of' ﬂoras in identification W 1
species level. | |

T rammg towards specimen collection, Herbarium preparation, and preservation techniques
Slud) of diagnostic features of the families studicd in theory with special reference to thejr
systems of classification.

economic vse. Based on Bentham and Hooker’s
rs of each family in the laboratory, make

suitable sketches describe them in technical terms and floral d:agrams
Study of the economic important plants; give their local names, Botamcal names, family and

parts used and their importance mentioned in the theory.

Bolanicdl study tour — Compulsory (for a minimum of 7 days}
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M.Sc. Botany I} seriester

Code -

St {'_Course Title 'l“ea:hing— Credits Marks
No - Hrs./wee ~ |Exami |[Internal | Total
' k [ nation | assessmen
A _ : ¢
i i Core Theory Cytology and A 4 75 25 100
o Bot. 2.1 Genetics
2 Corc | Theory . [ Developmental 4 4 75 25 100
; Bot.2.2 | Biologyand |
o ; _  _  {Anatomy .
3 i{Corc [Theory' . |[Plant Physiology | - 4- | 4 -5 25 100
. Bol. 2.3 - o
4 1 Core |Theory. |Plant. _ 3 4 75 25 100
] o Bot. 2.4 Biochemistry - | A
> i Core | Pract. Bot. | Cytology and. ' 2 50 - 50
,‘ 2.5 ‘Genetics L '
6 | Core Pract. Bot. | Developmental 4 2 50 - 50
| 2.6 " | Biology and
_ i . Anatomy )
7 ; Core | Pract. Bot. [ Plant Physiology 4 2 50 - 50
: 2.7 Do . )
8 l Core Pract. Bot. | Plant 4 2 50 - 50
’ 2.8 Biochemistry ) '
o | Total | 32 24 Total 600
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[ SEMESTER M. S¢ BOTANY
CORE BOT 2.1: CYTOLOGY AND GENETICS

50 hﬁul-s

C ytology

o T

=
(=3
=

T

[ntroduction and History » =

/

| —

Instrumentation in cytology- Microscopy- concepts and applications of Light, Phase

contrast, Fluorescent, Electron microscopy: Autoradiography. Cell ﬁ'aF“Q"ation and

centrifugation

Organization of prokaryotic and eukaryotic cell; Detailed account of c_fc‘l'l organelles-
EPR, Golgi complex, Plasma membrane-structure, function and comparison of
different models, Ribosomes, Mitochondria, c!1lor0p|aSl, Lysosomes and Nucleus.

Structure of eukaryotic chromosomes- chromosome models, nucleosome concept,
Polytene. Lamp brush chromosomes and supcraumerary. Karyotype, Idiogram and

evolution, . _

Numerical and structural Variations: Cell division and significance of mitosis and | (4

meiosis; ccll signaling in plants. -

%/

/:

ol
S
o>/ =

(=
(V=]
:"/

J

—

ED

Genctics

25
hou

Introduction and History, Transmission Genelics: An over view of Mendelian
Genetics; Extensions of Mendelian’s principles, Gene interaction Multiple alleles,
Quantitative inheritance, Multiple gene interaction, Linkage and crossing over,
Tetrad analysis and mitotic recombination; construction of linkage maps. Evolution
of gene concept; Alleles, Pseudo alleles, one mutant-one metabolic block, one gene
one enzyme concept, one gene one polypeptide concept, complementation test,
cis&bn, muton, recon, rll locus in T4 phage. Chromosome mapping, extra
chromosomal inheritance, Population and Evolutionary Genetics: Genetic variation -
Mendelian population — Random mating population - Frequencies of genes and
genotypes-Causes of change: Hardy-Weinberg equilibrium, The synthetic theory of
evolution, Evidence for adaptive evolution, Molecular evolution

Recombination and mutation: Conjugation, transformation and transduction,
genetic changes due to recombination, plasmids. Molecular basis of gene mutation,
repair and recombination: Mutation: DNA repair: Recombination: Genetic and
molecular basis of sex determination: Moiccular basis of sex determination and
dosage compensation in Drosophila, Epigenctic inheritance- Introduction, d0sag®
compensation, types, molecular basis of dosage compensation in Drosophila, man

and Cocnorhabditis, properties of inactive x chromosome, genome imprinting in Xl |-

stability, applications of xci, genome imprinting. consequences and mechanism, life

—

cycle of imprint, imprinting and diseases and regu!ation ——

13h

12

i
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 IISEMESTER M. Sc BOTANY
CORE BOT-2.2: DEVELOPMENTAL BICLOGY AND ANATOMy

I

E Developmental Biology ' \\sohf'!fa
| , : o )
I T Introduction, history and scope; Contributions oi"P. Maheshwari; BM Johri oy
| Swamy 10 the development of embryology in [ndia ' b BOL T
2 | Anther- Types and structure of anther; Microsporogenesis — Stl'UClurcm\*\
of wall layers, role of tapetum in pollen devclopment: Types of tapetum: Mlaoln !
gametophyte development, Pollen structure ‘and cytochemistry, concept of mal:
germ unit (MGU) and its significance, Pollen wall proteins and allergens, Pollen
viability. 5 B . |
3 | Ovules=structure, types and development; Megasporogenesis — triads, 'dyam"o\
coenomegaspore; Embryo sac- Types and development, Ultra structure of thé g
components. Nutrition of the embryo sac, ‘Theories of morphological nature of the
' embryo sac o

4 | Pollination-Histochemistry of style and stigma. Significance of pollen pistil
interaction, anificial pollination, detailed account of fertilization, Incompatibility-
intraspecific incompatibility (Heteromorphic and Homomorphic), GSI and SS
system, Unilateral incompatibility, Methods to overcome incompatibility, In-vitro
manipulation of spcrm and egg, Genetic contral of Pollen and Pistil interaction,

Pollen allclopathy
‘Structure. types and development of dicot and monocol embryos, nutrition of | 02}

J

(=)
oy
=

5
embryo .
6 | Endosperm-lypes, development and structure; Cytology:- and physiology of|02h
| endosperm o
7 | Polyembryony.  Apomixis-Genetics of apomixis and Practical importance, | 04h

a general account and'its applications. Experimental

‘ parthenocarpy and Palynology—
embryony scope and applications,

Embryology- experimental induction of poly
embryology in relation to plant taxonomy

8 | Seed biology, seed structure, development of seed coat, morphology and its | 06h
functions, labyrinth seeds and its physiological and biochemical aspects,
classification of seeds, development of seeds in cultured ovaries, seed dispersal

i_ mechanisms, importance of seeds. I
‘ 20
Plant Anatomy '
5 hou
I [ Introduction, History and scope: Structural Giveisity of stem, leaves and root; Cell | 06h
wall and its development - chemistry of cell wali. . L'[h
[ Meristems, Development 0

2 | Meristems - Classification, theories with regard to apica

of vascular cambium in roots and stem, Role of cambium in wound

grafting, Cambium in Monocotyledons. R
tary tissue

3 | Tissue system — Fundamental, dermal, Vascular, stelar, nodal and secretary tissu® 0

4 [ Primary structure of root, stem and leaf: Rool stem transition, - Development _and
lar differentiation,

' differentiation- The structure of speciatized cells. Vascu q
(Procambium, residual Meristems, inter and intra fascicular cambium) Acr opetal an
basipetal differentiation in leaves, stem and root. Differentiation of Phloem;

healing and

\

8

(=N
_—

l Tracheary elements and its control, L i T)’Z/h
!5 | Anomalous secondary growth—concepts. modification of the common vascular
! [cambium, L 7 —-lf
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11 SEMESTER M. S¢ BCTANY
CORE 2.3: PLANT PHYSIOLOGY

Plant Physiology

T 30 h‘)ln

%

Water and plant cells; properties of water. Hyd-ogen bonding, pmgﬁ oy
and adhesion. The concept of water potential, Components of water potentia|, wa[cr:
-movement in cell and tissues. Transpiration —structure of stomata, stomaty|
movement and mechanism; Absorption of waicr and Ascent of sap, Guttation

N

transport proteins; mechanism and theories oi traasportation in phloem

[=—J
[we]

/

Secondary metabolites: a brief survey of secondzry metabolites, Physiological role
Significance; ecological and phylogenetic imporiance

. . —
Fundamentals of enzymology: Nomenclaturc. Naiure and properties, active sites, co
enzymes. Kinetics of enzyme; allosteric zn.¥mes, ribozymes, and Abzymes;
extraction and purification of enzymcs '

redox reactions, structure and function of ATP, types and mechanism of

phosphorylation

effects of auxins ,gibberellins, cytokinins, cthylene and ABA; A bricf account of
Horticultural and commercial application of 2rcswth hormones; Seed dormancy and

germination

oS
7] b

- - - o g ﬁ—\
Solute transport: Passive and active transpcrt across membranes, membrane 7>

[
f— o =r

=/

Energy Flow: Principles of thermodynamizs, irc¢ energy and chemical potential, | 4,

Phytohormones- discovery, biosynthesis, merabolism, transport and physiological | 04§

Localization; Phytochrome induced whole piant responses; structure and function,
cellular and molecular modes of action ; Photoperiodism

Phytochrome: Photochemical and biochemical properties of phytochrome; | 04h

| assimilation-The calvin cycle, photorespiraticn and its significance, Ca cycle, CAM
path way- physiological and ecological consicer.iions. ' N T
07h

Photosynthesis: General concepts and historical  background, cvolution of
photosynthetic apparatus, photosynthetic pigments and light harvesting copmplexes,
photo-oxidation of water, mechanisms of clectron and proton transport, carbon

Respiration: Overview of plant respiration; Gi)—'culysis; Two phases, regulation, fate
of pyruvate under aerobic and anaerobic condiiion; TCA cycle, Electron transport
and ATP synthesis; overall balance sheet; Alternrate path ways; Pentose phosphat¢
pathway; RQ of general substrates. ‘ I

10

Nitrogen metabolism: Nitrate and ammonia assimilation; molecular mechanism 0
nitrogen fixation; Nif genes; Hup genes and lczhzmoglobin. I

Stress physiology: Types of stress- water. lan}g-i'alurc, salt; Stress caused by pests,

pathogens and pollutants; Metal toxicity. HR and SAR mechanisms

07h

fl03

\

h

\ 2\

Scanned by CamScanner



REFERENCES YA

I. D. L. Nelson & M. M. C
- M. Cox. 2000. Lehni v el e . .
Publisher. ninger Principles of Biochemistry, MacMillan worth

D. VOCI J. (;. VOCE & C- UL . l -

K. I Van Holde. W. C. Joh - .
nson & P. Shmg ho. 1698. Physical Bi '
-lmunanonal IN. P Pieshem, freme Fel |

v

4. P.N : . .
atexan. 2000. Essentuajs of Biophysics, New Age International publisher,

A}

R.B i :
oyer, 2000. Modern experimental Biochemisitry, (”"d Edn) Benjamin Cumming,
6. K. Wil
) ilsen & J. Walker 2000 Practical B:ochc,m)«tny Principle & Technique (3" Edn)
Cambridge Umveasnly Press.
7. W |
ater stiles. 1994, Pnnuples of Plant physnolo"\ ])wscovery publishing house, New Delhi.
India
8. Edwards and Hassall. 1980. Biochemistry and Physiology of the cel. Mc-graw-Hill Book
Company (UK) limited. Maidenhead. Berkshire, England. |
9. Arora, D. K. Gupta and Seema. 1996. Physiology of Plant cells. Anmol publications New

Delhi.
. Wilkins and Malcem, B. 1969. Physnolo y of Plant mowth and development Tata McGraw

Hill publishing co., Bombay.
I1. Paney and Sihna. 1990. Plant physmlogy Vlkas publishing House, New Delhi.
Delvin, Robert M. Witham, Francies, H. 1983. Plant physiology, CBS publishers- New Delhi.

.Salis Bury, Frant Ross, Cleon W. 1980. Plant phjfsiology, CBS publishers- New Delhi.

14. Bidwell, RGS. 1986. Plant physiology, MacMillan publishing co., New York
Meyer, Bernard, Anderson, Donald B. 1952. Plant Physiology, Affiliated East- West Press

16. Moore and Themar, C. 1989. Biochemistry and Physiology of Plant Hormones.
17. Naggle. Pay G Fritz, Gearge 1. 1983, lntroduclon y Plant Phys&olo 3y prcnnce Hall of India,

New Delhi.
18 Datta, Subhash Chandra. 1998. Plant Physiology Age international publishers. New Delhi

Scanned by CamScanner



Il SEMESTER M. S¢ BOTANY |
CORE 2.4: PLANT BIOCHEMISTRY

o e r— e 1t

Plant Biochemistry T 50{,%
| '- ) "‘-\_; i

—— SR x

I 1 Concepts in Biochemistry: An overview  of mduomolcculeksm\
Crligg
water as suitable solvent in biological system. Acids, Bases, N

H, bufr,.
effects of pH on b|0|00|ca| process, buffer solutions for biological mvesub e
X o Batig,

Chemistry ofammo acids, peptldch,l Jefinition, classmcauon Stru(:l
general properiies.  chemical tests for amino acids. ",
Chemistry of Proteins-Definition, structure. purification, ChadeterlZdllon
function analysis, protein famlhcs Edman dc"radullon

Chemistry ~ of carbohydrates:  Definition, («|d55|f'cali0ll, m

general propertics,  importance ~ and properties  of sucrose, lactose,
maltose,  starch, cellulose, dextrins, hemiccllulose, pectins, lignins, agar
and bacierial cell wall polysaccharides

4 | Chemistry of Lipids and Fats: Definition, classification, structure and importange gl |
lipids and fars - |
5 | Chemistry of nucleotides: Purines, Pyrimidines, structure and m“
nucleosides and nucleotides

6 | Vitamins: Definition, classification, slructuré—;iEd-i_l'nportance
7 | Porphyrins: Definition, classification, structure and importance of chlorophyl]
cytochrome and hemoglobin

8 |Enzymes: Classification, nomenclature, gencral properties, enzyme Kkinetics, |06
coenzymes, activators, inhibitors, isoenzymes, multi-enzyme complex, allosteric
| enzymes, mechanism of enzyme action

=/
= £

>
i‘/‘

ang

y
=/

=

=
=

=
=
—

=] =]

Biochemical Techniques : ‘ It
9 | Centrifugation techniques: Basic principles of sedimentation Methods and
applications of density-gradient ccnlrifugalion, pfeparative centrifugation,
ultracentrifugation. - L

10 f Chromatographic techniques: General principles and techniques. Methods  and
applications of paper chromatography, thin-layer chromatography, exclusion
chromatography, affinity chromatography, ion-exchange chromatography,

. HPLC, Gas-liquid chromatography | i
I} Electrophoretic techniques: General principles and apphcatlons—of electrophoresis
__| and iso-electric focusing ’ i
12 | Spectroscopic techniques- General principles “and laws of radiation, CO"’“mc"y

UV-visible spectrophotometry : i

an
13 : Radioisotopic techniques- General pnncnplcs nawre of radio activity, detection y
c

| measurement  of radioactivity, applications of radioisotopes in b|ologl
linvestigation -
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Il SEMESTER M. S¢ BOTANY PRACTICALS
CORE BOT 2.5: CYTOLOGY AND GENETICS

Methods of fixing and slaining (Acetocarmine, Acctocrecin and feulgen)
Study of mitosis (AHium/Maize)
1. Study of meiosis (Tradescantia/Chlorophytuni/Alliu:;)

Determination of chromosome number at mitotic mctaphase and. diakinesis/metaphase 1 of

meiosis.

Study of Mitotic Index in Root meristematic ‘tissuc of .Hlium cepa
6. Ploidy in Triticum

7. Karyotypc anal_\'si‘s in Allium
Polytene chromosoine in Chironomos larvae/Fruit fiics.

9 Problems from Mendclian linkage, Quantitative genctics and population genetics

10. Observation of mutant flics of Drosophila

1. Linkage problems- 3 point test Cross

12. Models and Photographs related to genetics and plant breeding
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ll SL MES[TR M. Sc BOTANY l’RACl [CALS

~ CORE BOT-2.6: DEVELOPMENTAL BIGL O(yY AND ANATOMY

I. Study of trichgmes, sloma'tal types, Tracheary cells

2. Root anatomy &Stem anatomy

3. Leaf anatomy &Flower bud anatomy |

4. Secondary growth and abnormal secondary growth .

3. Double,staining techniques |

6. Embryo (Crotalaria) (slides — Dicot and monccot- grass) and endosperm MOuntiny
(Cucumis / Grewelia) (slides- types of endosperms)

7. Micrdsporanoium.wall Microsporogenesis; Megasporangium and female gametophyte

8.. Pollen germination by hanging drop and sitting drop methods: Balsam, Delonix, Hibiscus g
Pellaphorzmz

9. Study of totipotency in cell types: stomata, eptdunml cells stem and leaf explants on a tisg,
culture media

10. Polarity in stem cuttings: Pothos spp.

''l. Study of regeneration in succulents Kalanchoe, Byrophyllum

12. Study-of leaf galls of plants: Pongamia pinnata & Achyranthes aspera: Morphologic:

- observations and histology.
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[ SEMESTER M. Sc BOTANY PRACTICALS
CORE BOT-2.7: PLANT ?H{YSIOLOGY

. Deter """3“0" of water potential of tissue by- Pla»mohuc/ gravzmetnc method.

)

Determmatnon of stomatal index, the area of stomalm aperture in different plants.

(98]

Quantltatlvc estimation of chi. a, chl. b; and total. chlorophyﬂ n p}ant tissues.
4. Determination of absorption spectra of chloropn\ ik pigment. -

Determination of diurnal fluctuation of acid content in CAM plants (T AN).
Quanutat|v¢ estimation of carbohydrates by Bencdici’s and DNS methods.
Determination of RQ of different substratés by Dougla’s respirometer.

Determination of proteins in seeds by Lowry’s method.

© o N.o W

Determination of role of kinetin in postponing senescence. -
10. Estimation of the lipase/amylase activity in sceds.

11. Estimation of phenols in germinating seedlings.

Scanned by CamScanner



GTER M. S¢ BOTANY PRAC)
CALy
Al

1 SENME
.L—__._.sz._._(_—f BpOT 2.8: PLANI _—_;A.—__..?—_f._
MIS IRy

ation of molar and :c_.:_.:_ solutions

1. _:d._r:,.
Hel by volumetric analysig

? ;._n_,::._:_;:_ ol the concentration of
3 _gc_n_‘_:__::r.: of the concentration of NaOH by volumetric analysi
: sis

).
ater and concept of pH and pOl1

{w
acid and strong base

4. lonization ©
¢ of strong

Titration curv!

5.

6. Titation curve of weak acid and strong base
7. Buffers

8. Qualitative analysis of carbohydrates

9. Qualitative analysis of amino acids

ve analysis of proteins

10. Qualitati
mation of' carbohy

11. Quantitative esti drate by DNS cthod

n of proteins by Biuret methed

12. Quantitative estimatio

3. Estimation of (rec fatty acids

14. Chromatography
a. Circular paper chromatogra
chromatography

phy

b. Ascending paper
Thin-layer chromatography
gel electrophoresis for proteins.

neter/Spectrophotometer

c.
15. Polyacrylamide
16. Oo_snonns_u.o_;oo_o_.:

i7. ne_zvo__nz_.m ol pH meter

GISTRAR )

o><,>zomwm UNIVERSITY
Davangere-677002.
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Code
hing | o ]
Hrsg, ltg Examm Internal | Total |
! | Iwee ation i;‘stswsm
k |
3 \ 3 = -
e TI;GOWBOT  Molecular Biology | "4 | 4 | 75 25 | 100
2% .
T[coe Theory BOT | Biopbysics, 4 12| 7 25| 100
: 3.2 Biomnformatics and }
Biostatistics. | ’
[ Core Theory BOT | Ecology and 4 | a 75 25 100
! 3.3 Environment
4 34(A) | Evolution
| Theory BOT | Seed Technology
3.4, (B}
—+—~— [ Practical Molecular Biology 4 2 50 - 50
5 | Core : _
1 BOT 3.5
—TCore | Practical | Biophysics, 4 | 2 50 - )
' BOT 3.6 ' Rioinformatics and
! Biostatistics. , -
| ical N
7 | Core . Practical E,co}'ogy andt 4 2
'BOT 37 _Envﬂom?n = ; - — - -
8 | Specialization Prac_tlcai Plant l?-cree ing. | s |
BOT3.8(Ay {Evoluton | { I
Practical  Seed Techrology
BOT38® | 5Ty [ w0 | 0 | ¥
9 | Interdisciph" | Theory BOT | Plants ; ; _
nary Elective |39  welfare
(forother L
science _ ’
) : g 1 650
| Students). : /@Lﬁ,ﬂﬂﬁ/
A . rks
— ts.of internal  assessment are Assignment 05 ma
Note: In interdisciplinary elective, the component>

and Test (05 marks.
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¢ Degree Examination, June/Dee
Botiny

(New Schemc)

Bot~ ;

vy Semester M. S

May,
Time:3 Hours M“'lu; 8
SECTION-A

. NS 10x2=
Answer any Tea of the foilowing questions, a 2=20)

1.
i

£y

o IR IR VR

SECTION-B
Write short notes cn any Six of the following; (4x6=30)
. 8
]
10
1.
12,
i3.
i4.
i3,

SECTION-C
Answer any Three of the foliowing questions: ' (3x10=30)

(W

10.
17.
18.
19.

C20.

%GISTRAB ‘

DAVANGERE UNIVERSITY

Davangers-577002. ) M

\ -
S l“i) A ! N . 0
P |
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sdditional mandatory credit courses

10’

Skill development
courses

Fuﬁc_tional and |

Communicative

Enghsh

| Basics and
- | Applications

Com;}uter v

Socially relevant
Credit Audit Courses

Basic Laws and E‘

Legal
'Aw_a_renes_s

Saciatly

relevant isspes - |

- Administration
t and
- | e-povemance

Personality -
development
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11l SEMESTER M. Sc. BOTANY
CORE THEORY BOT 3.1: MOLECULAR BIOLOGY

50 hours

Introduction and scope ;Nature of genetic matenal: Nucleic acid as genetic
materi_al; the primary and secondary structure of DNA and RNA; Organization of the
Gcnet.)c material in prokaryotcs and eukaryotes; mitochondrial and chloroplast DNA
orgamzation; Replication of DNA: Pattems of replication—experiments of
Messc.elson’s and Staht, Cains, Tailor, enzymes. and protems of DNA, rephcating
machinery, mechanism of replication-initiation, efongation ‘and termination in
prokaryotes and eukaryotes, fidelity of rephcation, proof reading mechanism, RNA

08},

' directed DNA synthesis (reverse transcoption). ‘

Expression of Genome: Tramscription - RNA polymerase-types, * structure and
function,  mechanism of transcription-initiation, elongation and termination in
prokaryotes and eukaryotes. Post transcriptional modifications-RNA processing,
capping, polyadenylation, splicing, alternate splicing, exon, shuffling, structural
_organization of m-RNA, t-RNA and -RNA, m-RNA transport; Translation: t-RNA

deciphering of genetic code, degeneracy and Wobble hypothesis, enzymes,

translationat inhibitors, post transtationat modifications of proteins;

identity, amino acylation of t-RNA, amino acyl synthetase, the genetic code,

mechanism of translat\ion—initiation, elongation and termination, proof reading,

08}

| Gene regutkation in prokaryotes: Concept -Lac operon-positive and negative control,

044

tryp — operon ; Gene regulation in eukaryotes

Transposable elements: Prokaryotic transposons - retrotransposons-retroviruses and

retro transposons, copia
transposons-as. genetic markers,
' vectors for transformation; - eukaryotic Transposons - AC-DS elements in maize,

and Ty elements, mechamsm of transpositions, uses of |
mutagens, transposon tagging for gene isolation and |

05h

cpm fen elements.in snapdragon.

Principles and methods of Nucleic acid sequencing; Sanger di-deoxy sequencing,
Next Generatios Sequencing, Pyroseguencing, multi locus sequencing, whole
- genome sequencing; Blatting Techniques; Southern, Western and Northern blots,
Gene Cloning, Molecular markers in Genetic Diversity analysis; RFLP, RAPD, PCR,
Reaktime PCR, ISSR, SSR markers, Fluorescence-in situ hybridization, DNA finger

-10h-

printing and Micro Array technology,

Recombinant DNA technology and their apphcations-Enzymes, vectors, construction

and screening of gene
piants, vector dependent and indcpendentmethods

-10b

and c-DNA libraries, expression of cloned genes in bacteria |

and plants, transgenic _ . -
s jn forestry, Agiculture, horticulture, Pharmaceuticals,

5h

Applications of GMO® ; ‘ ‘
Bioremediation, gene piacy, biocthics and biosafety in DN

A technologyand IPR |
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111 SEMESTER M. Sc. BOTANY

CORE THEORY BOT 3.2: BIOPHYSICS, BIOINFORMATICS AND BIOSTATIS T

. . ho“h

Biophysics , ' . T

1 | Introduction, Chemical buildings blocks; structure of atoms, bonds Within molecypos—. 'I

~ iomic, covalent, hydrogen, electrastatic, disulphide and peptide bongg, . | 03|

Waals forces, bond length, bond _energies, b"“d angles; iSOmﬁﬁSIn-stmcmr:lr |

geometrical, optical isomerism; secondary bonding; weak interactions, ’

2 | Molecular modeling of Proteias. structure, principles. of onization; pregicy |

properties. from amino acid ‘composition; unusual amino acids, stabilizing forces, )
conformational propertics. of polypeptides, Ramchandram plot, domains and mogis,
structure-function relationship; study of three dimensional structures of proteins —
cytochromes, lysozyme, trypsin, immunoglobulins |

Molecular modeling of nucleic acid structure, Conformational parameters of nuclejc | g~

acids and their constituents, ‘nucleic acid geometrics, base pairing, base 'stacking,

Chargaff's rule, DNA polymarphism, DNA super coiting; hyperchromicity: modified

nucleotides, tertiary structure of nucleic acids.

4 | Membranes: Lipid structure” and their organization, phase tifration in lipids, | 047"
-} polysaccharides, molecular shapes and conformation; membrane fluidity, membrane
proteins : e F

5 | Methods in biophysical analysis: Spectorscopy IR, fluroscence, Raman 071 |
spectroscopy; Circular Dichroism (CD), Optical Rotatory Dispersion (ORD), NMR,
X-ray diffraction. - '
Bioinformatics B o : - ]
|6 | Introduction,  genomics. and the genome projects, data base types—nucleotide | 10h
databases-NCB1, DDBIJ, EMBO:; protein data bases, Biodiversity databases, OMIM;
Oligo anaylsis, BLAST, computer tools for sequence analysis: finding and retrieving
sequences, similarity searching, sequence allignments—pairwise and multiple
sequence allignments and comparision; Molecular phylogenetics — molecular clock
hypothesis, concept of phylogenetic tree, types of trees, Methods of Phylogenetic
tree construction (UPGMA, Maximum Liklihood, Maximum Parsimony, Minimal
evohution, Neighbor foining), Phylogenetic tree evaluation methods, elementary idea
of clustering and cladistic methods | '

Biostatistics

7 | Introduction to BiOSta‘iStiCS; Mem, med}an, mode, measure of dispetSiOl’l, range,
 standard deviation, mean deviation; standard errors, confidence limits, simple
significance tests based on the normal distsibution; use of t-tests, regression analysis,

| ANOVA, multiple regeession, Principal Component Analysis (PCA), Detrendended
correspondence analysis (DCAY, Canonical Correspondence Analysis (CCA), LSD:
Chi-square test, stistical basis of biological |

' indi assays — response-dose metameter;_
direct and indirect assays, probi, logit, LDso, EDxo, PDso, shope ratio assay; USE ©

calcu_l_a*lors and computer Programs for statistical analysis. : /"‘J/

(%)

o

=l

'~
o
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HI SEMESTER M. Sc. BOTANY

Ecology

1

Introductiﬁ : .

nergy fO:d al;d scope of ecology: Review of fundamental concepts related to | 06 h

o . : chams, food webs,and trophic levels; life forms and growth forms;
CePtS_ of primary praduction; methods of productivity; global trends in primary

productivity; and ecological niche -

Ecologi - chimati i : ioti
_ cological factors- climatic, edaphic, topographic and biotic factors; soil erosion and | 03 h
its control measures. - '

Succession- 'I:ypes, climax and stability concepts; changes during succession; | 03 h
characters of pioneer and climax species. '

P OP““?‘iO" ecingy'; Stl_'ucmre of population, dehsity, natality, mortality, biotic | 04 h
potential, carrying capacity, aggression and dispersal, ecotene and edge effect.

_Commmfmnes: Cl‘ass.ii-icqt_imt_ and structure; interactions between species; negative | 04 h
interactions; competition, Predation, parasitism

Environmental Biology

6

Environmenta}l pollution; Air, water, and soil; effects on plants with emphasis on [ 06 h

biological methods; sustainable development; cumulative effect on global
environment — green hause effects, ozone depletion, Use of fertitizer, pesticides and
other chemicals in agriculture and hygiene and their disposal. Chemical usage and
disposal from industry and potlution: Impact of chemicals on biodiversity of
microbes, animats and plants. Bicindicator and biomarkers of environmental health.
Biodegradation and bioremediation of chemicals, environmental issues, policies and

regulations, EL Nifio.and La Niita effects -

Conservationr Strategies-in site and-ex situ; biosphere reserves, National parks, Wild | 08 h
hfe sanctuaﬁes, Botanical gardems, gene bank. Afforestation, Social forestry,
Enviromncn(af irnpact assessment, Joterational biological programme, Man zf“d‘
biosphere programine; environmental-acts; wild life preservation act (}972);. Indian
forest act, (1980) and United nations environment programme, Remote sensing and

. - b ‘,/——/
its applications ot human interference, | 04k

blems of conservation; Causes of threat to environme terf f
destruction, overexploitation of resources. Applications 0
range management, land use planmng

nt and NGOs. N —

Pro
deforestation, habitat

in forestry, agricalture,

ecology
£ Role of governme

Environmental awareness,

Phytogeography

sical features of the world, climatic

= : . a h ; Phy - - AN
Aims and prmmples of Phytog;(:‘g :,o);ement; pattems of plant distnbution; |

Zones,  toctamic S cumpaustral, pam wropical; methods of dispersal,
11 >

circumpolar, ciycumbOl'Cat' ci / -
. . aa4: o0 endemisin. — - of the Indian 06.h
migrants and isolation; €7 demiSil:_____———— 7 the hytocona ©

S e f a«,coun-t ol P e cardamom,

Floristic ptovincdc:_s"of the world: 2 bn )
—

i P jbutio 0 .
subcontinent. Ongip- and distribv | e _
' .. wheat, rice; ot . 3
sugarcane, cashew, ragh, maize; :
e, e —
L

b IR,

coffe
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16. Branden and Tooze, 1991, Introduction to protein structure, Garland publishing company

17. Adams, 1992, Biachemistry of nucleic acids, Chapman and Hall.

8. Rhodes, G. 1993, CrystaHography made crysta}-cleaf Academic press.
}9. Lacroix Z and Critchlow, Z. 2003, Broqunnanc&, Morgan K aufmann Publishers

20. Wardlaw, A.C. 1985. Practical statistics for expenmenial bmlog’“& John Wile ond 7
Higgins and Taylor.2000. Biainformatics. QUP.
| 937, Mol

21

22.

Watson, J. D. Hoppkins N. H. Roberts J. W. Steitz J. A. & Weiner A- M-
Biology of the Gene. Benjamin / Cunmings Publicatians Ca. Inc. Califorma
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ITI SEMESTER M. Sc. BOTANY

[ Plant breeding
1} Introduction to ing-hi etV
M S . plant bl’eed_mg-h?stpry, objectives, achievements in the pre- | Sh
ende era, post-Mendehan plant breedin I iti
> Tintroduch ;- yeeh g, potential and opportumitics.
tion, domestication and acclimatization. Patterns of olution i R
plants, Centr el matization. | of evolution in crop | 10b
A es of origin, gene pool concepl - pnmary ndary :
eme pook . 1837, genc poor o - pnmary, Seco and tertiary
el X gene introgression. Plant genetic resources: Importance of plant
genetic resources ard diversity in plant breeding, collection evaluation and
 conservation of germplasm. S - ’ :
Modes. Of vreg—)mduction i plents - asexual & sexual reproduction, self and- | 5h
cross-pollination mechanisms, male-sterility and self incompatibility -
4 Gexlmttrc _bas:s, of Plam breeding: Genetic consequences of self and cross | 10h
femhzau(_m, genellCS_ of self incompatibihty. Mating systems - genetic &
phenatypic %‘ISSOﬂa-t)VC.E and . disassortative ~ matings and their genetic
consequences; Qual}tatwe & quantitative traits and . their genetic behavior in
| segregating populations; Components of variation, single gene and multiple |
ijm cx?ncepts,_ epistasis and gene interactions; Heritability and genetic
v:jmce, Selection: - respgnses to selection, selection differential, intensit)( and |
[ re?bzed advance; Heterosis - concept and theories, inbreeding depression. |
5 | Methods of breeding- self-potiinated, cross-poinated and asexually | 8h
propafgated crops; Land races, pure line selection and mass selection; Pedigree
 selection, bulk method and. its modification; Marker Assisted Selection, Hybnd |
breeding, populations and population improvement, intra and inter population |

improvement; Clona} selection.

6 | Mutation breeding, use of polyploidy and distant hybridization in plant
[ breeding. .1
_E\Lolution '
2 [ Nature of Evolution;
Darwin, Daswin's Evolutionary Theory,

(¥ ]

Theonies of arigin of life; Evolutionary Thoughts before 10h
Evolutionary Theories after Darwin, |
Geological time scale, Modem Synthesis. Evidences for the t_heory of organic
 evolution: Pateontology, Biogeography, Taxonamy, Comparative Anatomy _and
Embryology, Physiology i istry, Plar and Animal Breeding.
Genetic dnft, Variations: mutation- Mendehan .concept; Chfomlos?“a}
mutations. Speciation and origin of higher categoncs:Od}:z;;urgzl escf i;::‘ 1:;3 {

: of .
Selective forces, Types - ochanisms. and speciation, Polyploidy:

 non-adaptive characters. 150 olyplok
Autotetraploidy, Allotetrap: ) cular basis of ev0

and Neo-Darwiman y evohation, co-evolution _

REFERENCES

_ -+ o & Sons, New York.
Breeding, Jobn Wiley & ;

} ‘ . . Princ)
Allard, R. W 1 960. pic cthods of Plant Br

mmer, F.R. and Smith.

2. Hays, 1. K., |
nc., New York.

Book Company: |
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3. Fehr, W. R. 1987. Principles of C"’"Va‘ Development (2 Volumes) MacMilan
Co., New York. : hSh
4. Poehlman, J. M. 1986, Breedmg Ficld Crops. AVI Publishing Company, Connectiqy,
5. Singh, B.D. 2000. Plant B;eedmg-Pnncxples and Methods, Kalyani Publishers N, B
6. Chopra, V.L. 1989 anm Breedmg (Ed) OxfOfd fmd IBM Pubhsinng Co. P Lig, l:,

Dethi . |
7. Roy, Dafbeshwar 2000 Piaat Breedmg Analysm and Exploltatxon of Variation, Narg

Publishing House, New Delhi. '
8. Jenson, N.F. 1989: Plant Brecdmg Methodology. John Wllléy and Soxl:s-’:l\lew York.
9. Davia Bngg, Stuart Max Walters. 1997 Plant Vanatlon and Evolutlon Cambrigy
University Press. | B ‘ ‘

10. Douglas J. Fumvma 1998. Evolutlonary Bmlogy (3rd Edmon) Smauer ASSOClateS

11. Mark Ridley. 2003. Evolution (er edition), Blackwell
12. Rodenc D. M. Edward C Ho}me& 1998. Molecular Evolutton A Phylogenetlc Approach

Page, Blackwell. , , _ _
13. Scott R, Freeman ancHon C. Herron 2003. Evolutxonary Analysw Prentlce Hall

Scanned by CamScanner



1IN SEMESTER M. Sc. BOTANY
CORJ
‘l_uz THEORY BOT 3.4 (B): SEED TECHNOLOGY

50 hours

1 ?:cl‘l::hmoiybr;goiﬁm? Defiition, History, Importance of seed technology [ 04 h |
'cuniva.ged p;ams-.ge;d : its 1m;.>orta1_1c-c m Agriculture, seed development in [
; i5e¢ ndustry in India and abroad, Development of seed
PFOQ’WS, basic strategies of Seed production.
2 .Gen_era} Pnnf:iples of seed production, Nucleus and Breeder’s seed production, | 06 h
seed production in seHf and cross-pollinated crops, Hybn'd seed production, Seed
Production of Cereals, Pulses, Sugar crops, Fruits and Vegetables |
Seed Processing; Seed drying, cleaning and upgrading, Seed treatment, packaging | 15 h
| and handhing, Seed storage-types of storage structure, seed factors affecting
storage life, effect of RM on seed storage, Seed marketing; Demand forecasts,
Marketing structure and organization, Seed pricing.
4 | Seed Testing; Organizations involved in seed testing; International Seed Testing
Association (ISTA), Association of Officiat Seed Analysts (AOAC), Central Seed
Testing Laboratory, State Seed Testing Laboratory, Seed testing laboratory-layout |
and staff, Seed sampling, Analysis of seed Purity, Germination, Viability, Seed }
Vigor tests, Seed healtirtesting methods, Seed moisture.
Sced Certification and Seed legislation; objectives, concepts, procedures, Seed
certification standards, Field and seed inspection.

(3]

15h

10h

References

1. Agrawal, R. L. 2606. Seed Technology. Oxford and IBH Publishing Co. Pvt. Ltd., New

Delhi.
2. Basra, A. 2006. Handbaok of Seed Science and Technology. CRC Press.
“Copeland, L. O and M. B. McDonald. 1995. _Principles of Seed Science a

K luwer Academic Publishers, The Netherlands. o

4. Handbook of Agriculture- Indian Council of Agricultural RcsearcI.: !

| Michae}, B. and Bewely, D- 2000. Seed TFechnology and its Biological

Publishing. ‘ |
Neergaard; P. Secd Pal y. Palgave-

Reddy, 2008. Principles of crop production. Ka
3 Techmology, A 2robios,

Singh, 2009 Plant Breed
] an

Umarani et. ab. 2006 Experimentai Seed Science A -
34

nd Technology,

IDJ

, New Delht.
basis. Blackwelk

=

McMiltan, Denmark.
byani Pubkishers,
ods. Kalyam Publishers.

New Delin
New Delbr.

- nCi th
ig: Principles and Me odhpur.

2 om N
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|11 SEMESTER M. Sc. BOTANY PRACTICALS -
CORE 3.5; MOLECULAR BIOLOGY

13. Isolation and separation of plasmid DNA
14. Isolation of ptant DNA by CTAB method
15. Estimation of DNA by Dlphcny] mcthod

-16. Estimation of RNA by Orcino} method

}7. Agarose gel eiectrophores:s for separation of DNA
}8. Preparation of compctem cells and transformatlon of E. coli (cl=lemica|/e]ectmport
SRR Aoy

method)
19 PCR, Real-Time PCR
20. Charts/Models and Photographs

HI. SEMESTER- M. Sc. BOTANY PRACTICALS
CORE 3.6; BIOPHYSICS, BIOINFORMATICS AND BIOSTATISTICS
L Determination of Tm of different DNA.
2. Determination of absorption spectra of different compounds.

Spectroscopic estirnations.
Dose response curves — determination of LDso, EDsg, MIC etc.

Prediction: of amino acid sequence of proteins.

Prediction of nucleatide sequence.

)

4.
5.
6.
7. Study of protein databases.

8. Study of nuckeic acid data bases.

9. Designing of oligo nucleotides.

10. BLAST Analyis

1. Sequence comparisons and akignment.

12. Use of computer model building for peptides and proteins.
13. Use of computer programs for nucleic acid research.

14. Construction of phylogenetic trees. o

15. Biosias!ical problems.
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I SEMEST
SEMESTER M. Sc. BOTANY PRACTICALS

CORE BO :
T 3.7: ECOLOGY AND ENVIRONMENT

;. Study of local vegetation/ lake as models of ecasyst
ems.

5. Study of vegetation by quadrat method and determination of mim
' minmmusn size and number of

quadrats.
3. Transect method of studying vegetation.

4. smdy of ecological adaptations in plant. ecologi
e . ecological anatom dr 1
4 ph ) » . . y(Hydrophytes, xerophytes, epiphytes,
_ 5. Methods of water and soil sampling and assessment of PH.

6. Estimation of PO, Co, Total hardness, Chlorides, Calciurn.

2 Estimation of primary productivity by dark bottle method.

nd minor forest products of Karmataka.
features of world, mdia and Karnataka. —

8. Major @

9. Physicar
grasslands

10: Study of endemic plants of India

11. Ecologica} instruments
12. Pictures /charts/photogra

Oceans, Deserts, Islands, Mountains and

graphs/maps marking of different vegetation types of India.

11X SEMESTER M. Sc. BOTANY
AL BOT 3.8 (AF PLANT BREEDING AND EV

pres of seif and cross polhin

OLUTION

CORE PRACTIC
ating plants

Stﬂdy of fiarak biotogy of crops: typical exam
and hybndnzatnon

and TTC tests
dS Types Of Cl.?ttl

Technigues of emasculation
PoHer viabihty; gerpination
_ Vegetative propagation metho
5. Models and Photographs relat
6. Photographs, pictures, SCheme>

N o>

ngs, Budding, Grafting and layerng.

&
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| I SEMESTER M. Sc. BOTANY

CORE PRACT ICAL BOT 3.8 (B) SEED 'lE(,HN()L()GY

PRACTICAL SYLLABUS
. Studyof seed sampling methods.
-2 Defelminatian of Physical Purity of seed samples.

3. Determination of moisture content of seeds by usmg,
a. Oven method

b:.h)fra-red“mo:sture balkance

c. OSAW meter

4. Determination of seed viability by TTC method
5. Determination of Density of seed samples
6. D_ete:minatiqn of germination by using different methods;
a Top Paper method
b. Between Paper method
. ¢ Sand method::
7. Determination of seed vi gor by;
" a Conduct_ivity-test
b. Hiltnes’s.test
C. Accelerated ageing method
8. Determination cultivar purity by Grow-out-test
9. Study of seed-borne diseases and: their

Pathogens (Bacteria, Fungi, Viruses)
0. Visit to the Seed Praduction- Industry - | ‘. ;
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[ SEMESTER M. Sc BOTANY (FOR
OTHER SCIEN
CE STUDENTS)

25 hou.-s

M oduleI I
Biodiversity: Plant diversity and its scope- Genetic diversity, Species diversity, Plam'd' i
A IVEFsIty

4t the ecosystem level, Agro biodiversity. Values and uses of Biodiversity.05 Hrs

Module: Il

gtudy and utility of the useful parts of the following:

Ceseals and Millets- Rice, Wheat, Maize, Barley, SOrghum,-F inger millet, pearl millet.
pulses: Red gram, Green gram; Black gram, Horse gram, Pea, Cow pea, Bengal gram;
0il Yielding plants: Sunflower, Safflower, Groundnut Lmseed Rape seed.

-“‘-”-&:—

Sugar yielding plents- Sugar cane and Sweet potato

Spices and condiments- Ginger, Turmeric, Cardamom, Cinnamon, Clove, Saffion, AH
spice, Black pepper. Nutmeg, Red pepper, Coriander, Cumin, Fennel and Vanilla,

Fibre- Cotton, Jute, Flax, Hemp, Sun hemp, China grass, Coconut and Kapok;

Tectona, Dalbergia and Rosewood.

5.

L6
7 Timber yielding piants-

8. Dyes- Indigo, Henna.
9 Rubber- Para rubber and other substxtutesGums- Gum Arabxc 10-Hrs.

Module: 11F
iences. Ethno

I. Scope and Importance of Medicinal Plants. Indigenous Medicinal Scien
medicina} Plant Gardens. Important medicinal plants and their uses, Palaeo-ethnobotany,
folk medicines of ethnobatany, e_dmomedlcme ethnoecology; ethnic communities of India.

' in diseases- infertility, diabetics,

drac,
2. Applications of natural products 0 certat Jaundice, carct

Blood pressure and skif drseases- trees, Omamental
3. Importance of fosestry their utikization and commercial aspects; A\;enue e;s, o
3 : : uts: Frui

plants of India. ; Alcoholic beverages through 28 Fruits and 0

Kamatoka and theis commercial impostance: and Floriculture. - 10HrS
4. Wood and its uscs. A brief introductiois 10 hor“f?“l'“"a'pmmS
4 c MS -

58
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M.Sc. Botany IV semester

Sl. | Course | Code Title Teaching | Credits ._____ﬁMa' ks h
1 No : - Hrs./week Examina- mij\\
tion Assess- T"hl
: ‘ ment
11 Core Theory BOT | Medicinal and 4 4 75 25 N”\M
' 4.1 | Aromatic plants
2 | Core |Theory BOT| - Plant 4 4 13 25 ‘\w\j
42~ | Biotechnology , v '
Core . | Theory BOT | Plant Pathology | 4 4 75 25 Nmo
3 . | ' ' .
43
4 Dissertation | Tobegiven by 4 4 75 Viva-25 [ e
4.4 . the faculty ,
5 |[Core | Practical - Medicinal and 4 2 50 - 9
BOT 4.5 ‘Aromatic-plants
6 [ Core [ Practical . Plant 4 2 50. - 0
_ BOT 4.6 Biotechnology
|7 | Core | Practical " Plant Pathology | 4 2 50 - 5
BOT 4.7 ' '
' ‘Total 28 22 Total | 550
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2

_ - : o -
Classification of medicinal plants and crude drogs - classificat. ,
2s - classification based om ongn

| taxonomica

=

‘ Plants as a sources of medici : - —
_ ne (Aromatic, Spices, Medicinal, Poisonous), Ex-
| Papaver somnifera, Crocus sativus, Piper spp., Syzigium aromaticum, Cuminum

Poputar systems of world medicine- Indian systems of medicine — A yurveda, siddha,

3 | Plants in different therapies — Naturopathy, C

CORE THEORY PAP];K ggl}r’llis-rlil{ M. Se BOTANY
4.1: MEDICINAL AND AROMATIC PLANTS

synthetic medicines. Scope of pharm
- gl“ 'sy_

—
—

(plant, animal, and minerals ’
and . .
) nature of pkants (medicinal, poisonous and aromatic

plantS-), Crude  drugs-alphabetical:
. : al- chemics E abetical;  morphological; and  pharmacological;
taxonomical, € ical and chemotaxonomic critcria we

r

tbu 3
LSZ"‘“Z;’; o;;;if:;-n ‘" ca_mp hora, Cymbopogon, Eucalyptus, Jasminum spp.,
v;n oy is, Rosmarius officinalis, Rosa damascene, Pogostemons
pachouli, Acorus calamus, Thymus vulgaris, Alpinia galanga, Mentha piperita,

cyminum, A Rauwofia  serpentiana, Withania somnifera, Centella  asiatica,
Catharant .us 'roseus, Atropa belladonna, Argemone Mexicana, Nerium indicum,
Taxus brevifolia, Abrus precatorious, Datura stramonium, etc.

H/ [ntroduction and scope of medicinal plants - e 50 howurs
piamts. - amportance of medicinal plams over | 7h

Zh

e s

N =

10h

an¢ Unani (branches);, Ayurvedic pharmacopoeia,” Materia medica and current

research trends, Chinese systems of medicine, European -systems of medicine, |

African systems of medicine and Tibetans systems of medicine.

hromotherapy, Aromathcrapy, Raw

juice therapy, Herba} cosmetics, Home remedies, Bach flower remedies and

5h

Neutraceuticals (Therapeutic effects of plants used as foad).

S5h

Phytochemisiry — imtroduction and generat methods (extraction of plant material,
isolatior and Purification). Basic metabolic pathways and the ongin of secondary

metaboliles, enzymes and COCmZYMCS involv
secondary metabohtes (Alkaloids, Terpenoi

ed in the synthesis, chemical nature of
ds, Flavonoids, Glycosides, Steroids, |-

Essential Oils, Coumarins, Fri-terpenes}

Analytical Pharmacognosy — drug adulteration and substitution of crude drugs.
Detection of adulteration and evaluation. Bio_logical detection of adulterations and
evaluation, biological testing of herbal drugs, techniques in microscopy, powered
' drogs, the microcomputer and analytical aid in drug microscopy, quantitative

microscopy,Pharnmaco genomics, Chemo informatics and medical informatics.

Market potential of crude dsugs and their product. Collection, preparation, storage
and packing of crudc drugs for the masket. Trade (Export & import) of crude drugs
and phytochemicals. Intenational and donestic CORSUIMEr marketing. Problems in

S5h

ng of miedicinal plants.

marketing, Steps to boost markets o _
h of biological matenial, trade secret, cOpY right,

IPR isswes — patents, patenting o ) . e
trademask, IPR and plant gemetic resoures obligations with: patent apphication.
’ _ turmeric and neem-

3h

strate

imphication of patenting, patenting of medicinal plants — ¢ e
rS"S'ifilw'l‘vtlc coﬁservati;)n: and devclopmental gies for medicinal plants—
versity iw India, JUCN, SSC, CBDP.

. snab of medicinal plant di
ned species, red data book.

e

| CITES, Trafhe, 'F for nature, I ed hsf_?ﬂ‘f’ﬁ‘;ti__.f—————

40
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- v SEMESTER M. Sc BOTANY
' CORE THEORY PAPER BOT 4.2: PLANT BIOTECHNOLOGY

growth  in - relation  to morphogenCS}S~lefer€ntlahOD Dedtfferentratmn

3. Redrfferermatron Totrpotency and regeneratlon»m-wtro and in-vivo.

Plant tlssue ‘culture-Definition, hrstory and lmportance Laboratory orgamzatxom
Methods of stenhzatrommedmm composmon and preparatron culture mmatron and

mcuhatron of culture

CaH'us ‘inducfion and establishment, Calrus sub-culture and mamtenance Cell
- suspension culture — charactenstrcs, Organ culture, Somatic embryogenesrs somatic
embryo development and synthetic seed productron Somaclonal vanatron and

apphcations. Experimental androgenesrs and gynogenesis.

Plant dcvehpmem-ﬁmdamental and general aspCCGS Polarrty and its Slgmﬁx\lm

50 houy,

Micro propagation: methods-axiltary and adventitious budding - advantages. Plant

plant cells. Hairy root clones. Production of secondary metabolrc compounds using

cell and tissue culture. Molecular farming and lmmuno—protectrve drugs

protoplast isolation, culture and ﬁ.lSiOl’l.: Call wall rcgeueration from _ipro_topla,sts -

application of protoplast hybridization. Biotransformation and immobilization of |

1Ch

Mlcrobral- Biotechnology; Microbial growth; - fermentatron—process—types of

+ fermentation products

Biotechnology- Scope, potentialities and constrains, host controlled restrictions, genc
' clomng vectors Plasrmds Phages, Cosmids, Transposans, anary vectors and

endonucleases, restriction endonucleases, S l nucleases, DNA ligases, reverse

[ 7h
fermenters and 'fcrmentatron, fermentation products; mdustnal production of

antibiotics, vitamins, amina acids; organic acids, enzymes; genetic improvement of |

p)asmrds - expressron vectors. Enzymes in genetic engineering - exonuc]easeS, ;

: 10h

transcriptase and alkakine phosphatase.

gt Es=;

I
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IV SEMESTER M. S¢ BOTANY
CORE TH -
CORE HEORY PAPER BOT 4.3: PLANT PATHOLOGY

fr'c()nc’/'c—"pts, '-importance of j =
Ss. ! FDICTOOIZANSIS 1 i
IZams; i plant health, influence of | 04h

| microorganisms in plant growth, ‘modem
| agﬁCu}mre'" Interaction of soi} xmcroor am?OﬂcéplS' of microblal inochlants 1
| phyﬂ’o icsoorpuitma: ganisms with plants: Rhizosphere and
2 Mz}ltsurs . mfaﬂd quality control of microbial inoculants-mother culture, shake | O5h
account of Jarge scale production of biofertilizers, types of carrer
matena!s, packing, storage, bench hif; .
, > ife and transportanon of biofertilizers. Methods of
apphcatron ta sced, soi} and nuUrsery. |
3 }Z::Lzacz;m;:f sah«;;nt features, mass production and apphcahons of Rluzobzum, 04h
Asotobact :h ospirillum, Cyanobactenia, Azolla and Frankia .
2 [ Plant growth promoting rhizobacteria (PGPR) and phosphate solubilizing bacteria - [ 05h
propemcs significance and applications. Beneficial fungi in agriculture, .
Tnchoderma, Mycorrhizae - importance and apphcattons

|} —

5 | Significance of piant diseases, types of plant diseases, basic procedure of plant { 03 h
disease diagnosis; parasitism and pathogenicity; disease development .in plants,
disease cycle, infection cycle and plant disease triangle. '
T Effects of pathogens on plant physiology - hotosynthesis, nutrients uptake, 02h
respiration, membrane permeabihty, transcriptions and translatxon, plant growth and ‘
reproduction.
7 | Genetics of plant disease: Variability in pathogens, stages of variation, types of plant

resistance to pathogens; genetlcs. of virulence in pathogens and resistance in plants;
plants, signal transduction, molecular

O4h

pathogenicity geTes, resistance gemes in
mechanisms.
8 |Plant pathogenesis. Process of pathogen attack; chemical weapons — enzymes, | 64 b

taxins, growth regulators 1 P77 in plant diseasc.
9 | Plant defense mechanisms: —ms: preexisting and induced structural and chemicat defenses, | 04 h

 role of elicitors, receptors and suppressors in disease development; systemic acquired

resistance; defense through genefic engineemg.
1 factors on disease development; | 02 It

10 | Plant disease epidemiology: Effect of environmenta

Dissermnation of plant pathogens, Disease forecasting and its significance.
cultural methods, physical [ O5h ¢

11 | Plant Disease Management: cantine regulations
: o e protecnon. breeding for disease

methods, chemical control, bictogical control, cross

resistance, transgemic phants for plant disease management, integrated disease
management practices. - : 7 _
12 | Brief account of somc jmportant prant dlscasa “ots, damping-offs, downy mil

o STMMS; TUSIS, wilts, leaf spots, anthracnose, ga-l}'s,
white rust, powdery mildew's, 'y nematodak, protozoal. viroid, non-parastic

ergots, bacterrat, virah, phytoplasmar,
|| diseases and Et—hanest diseascs. _

dews, | 03h

42
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' IV SEMESTER M. Sc BOTANY
~ORE PRACTICAL BOT-4.5; MEDICINAL AND AROMATIC PLANTS

1. Study of Morphology, Médicinal uses aof the foHowing plants:
. b..Cassia mimosoides

. & Clerodendron infortunatum .
- . Solanum xanthocarpum = " gth .. d. Argyria cunieta
e Lar'ttar';'a‘ cranuiata = _ £ Santalum album
e ZaWSOnié_gffzérmt;g S T -‘-ltHolorrlzena antidysentrica
_ 1. Aloe berbedens .. . J. Centella asiatica
k Mo_r,.'indqtinc;bria;. . aneies R .- L. Plumbago zeylanica .
: T e - '__n. Othcr plants :

N m, Gyhmema syl‘vestre

-2 Preparanon of lchya chuma rasyana decoctxons, Pou}uce :

3. Anatomy of Crude Drugs vnekdmg plants
L Rauwob" a-Root  ii. Gmger-Rhlzome ii. Cmchona—Bark iv. Datura-Leavcs

V. C]ove-Flower Bud vi. Vmca-Lcaves/root

4. Detection of Adultcratmn
a. Se.s‘ame oil in pure ghce b. Tea powder C. Argemone oil in edlble oil

5. Study of commercrak formulatlon of aromatic compaunds from plants

6. Extraction of plant bioactive principles fram plants by sox let method.

7. Separation of plant bioactive principles.by TLC method.
8. Study of amrmlcroblal properties of medicinal plant extracts
9. Phytochemical tests for crude plant extracts. (Tests for Phenolics, alkaloids, flavonoids,

tannins, Steroids, tn-te;penes, carbohydrates, saponins, lignins, coumarins)

1Q: Visit to Pharmacological industries/A yurvedic calleges/institutes.
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~ IVSEMESTER M. Sc BOTANY
" CORE PRACTICAL BOT-4.6—PLANT BIOTECHNOLOGY

: BaSlC tissue cnltur c laboratory Orgamzah(m prmcnplw and techmques.
. Eqmpment and }nstrumentatlon 7

Culture media and sterilization: sunpte media, S)!mbetlc media, complex media, semi
defined media, SpeClal' media, enriched media.(MS and BS)
4. Exphants preparahon moculatxon techmques/ procedures.
5, Initiation and establishment of primary cultures: pICparatlonand culture af — stem, root,
Jeaf, Meristems, anther, ovary, seeds andlemb;yo
6.. s‘;b culturing technmques.
7. Cell suspension cultures.
g. Synthetic seed productiqn.
9. Morphology and histology of callus.
10. Production of somatic embryos.
11. Biochemical analysis of secondary metabdlites from tissue culture.
12. Southern, Norther, Western blot, Eastern blo_tting techniques.
from grapes. ;
:i :Z::a}:n‘z;:::lmpioductsg-r I:suhn SCP, Biopesticides, B:ofemhzers Vitamins, T@sgenic
organisms (Photographs); figures of vectors used in genetic cnglneerfng

15. Visit to biotechnologicat, tissue culture 1abs and industrics.
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" [V SEMESTER M. Sc BOTANY
CORE PRACTICAL BOT-4.7-PLANT PATHOLGY

l.. Companson of rhlzosphere rmcrOOrgamsms from different crop plants.

2. . Isolation of Rhizobium, Azospm[lum Azotobacter Anabaena Azolla.

3. Estimation of phosphate by Flskay -Subbarao method.
4. Estimation of phosphate by Kocmng and Yohnson’s rnethod

5. Detectnoaand quanhﬁcatron of mvcorrh:zae by root c!eanng techmque

6. Seed health testing by dry seed exammahon e R

7. Seed Healtb testing by seed wash method

8. Detection of seed-borne ﬁmg: by blo;ter method.

9. Study oF plant diseases caused by fungi, bacteria and viruses. <
10. Histopathological preparatidns of diseased specimens. '

11. Effect éf seed-borne pathogens on seed gcrminationf'and seed‘ling-v'ig‘our
12. Fungicide evahuatian by spore germination inhibition assay
* 13. Fungicide evaluation by agar diffusion method R

" }4. Fungicide evaluation by poison food technique -

15. Effect of fungicidal seed treatment on seéd—bome fungi.

'16. Testing of antagonism by dual culture p}até technique..

17. Testing of antimicrobial property of antagonists culture filtrate.

'18. Post harvest diseases. o

19. Observation of diseased specimens, sections and stides.
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