KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY

Course structure and syllabus for M.Sc. Botany

w.e.f 2020-21 admitted batch (Regulation: R2020)

Title of the Course

M.Sc. Botany

Duration of the course

2 years (Four Semesters)

Eligibility criteria for
admission

The candidate seeking admission in to M.Sc. Botany course
should have passed a Bachelor’s Degree examination not less
than three years duration in any discipline with Botany at 10+2
level or should have passed Bachelor’s Degree Examination
not less than three years duration in any discipline with Botany
as one of the subjects or Biological sciences.

Level of the Course

Post graduate

Mode of Admission

The mode of admission is through KRUCET conducted by
Krishna University

Obijectives of the
course

The Objective of M.Sc. Botany course is to impart knowledge
and practical training in the recent advancements and recent
trends and technologies in the field of Botany with an aim to
develop research in commercial and scientific applications

Course Requirement

The course shall include Theory papers, Labs, Assignments,
Tests, Seminars and Project Work.

Number of working
days

In each semester ninety working days must be dedicated for
theory classes, practical classes and seminars.




KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY

M.Sc: Botany (BOT)

Semester — |
Paper Code Paper Title Hours Credits
L T P
VEARISUBIPAPER Theory | Practicals
20 BOT 101 Biology and diversity of Non — 4 - - 4 -
Flowering Plants &
Gymnosperms
20 BOT 102 Biosystematics of Angiosperms 4 - - 4 -
20 BOT 103 Cell Biology and Genetics 4 - - 4 -
20 BOT 104 Bioanalytical Techniques 4 - - 4 -
20 BOT 105 Biology and diversity of - - 8 - 4
Non-Flowering plants and
Bioanalytical Techniques lab
20 BOT 106 Biosystematics of Angiosperms - - 8 - 4
and Cell biology & Genetics
lab
Sub-Total 16 - 16 16 8
Total 32 hours per week 24 Credits per
semester
L - Lecture, T- Tutorial & P — Practicals
Semester -1
Paper Code Paper Title Hours Credits
YEAR/SUB/PAPER L T P -
Theory | Practicals
20 BOT 201 Molecular Biology of plants 4 - - 4 -
20 BOT 202 Plant Ecology 4 - - 4 -
20 BOT203 Plant resources utilization and 4 - - 4 -
conservation
20 BOT 204 Plant development & Plant 4 - - 4 -
tissue culture
20 BOT 205 Plant Ecology and Resources - - 8 - 4
conservation lab
20 BOT 206 Molecular Biology and Plant - - 8 - 4
tissue culture lab
20 OE BOT 207 Open Elective - 1 4 - - 4 -
Sub-Total 20 - 16 20 8
Total 36 hours per week 28 Credits per
semester




Semester —I11

Paper Code Paper Title Hours Credits
L T P
YEAR/SUB/PAPER
Theory | Practicals
20 BOT 301 Cytogenetics and Plant 4 - - 4 -
breeding
20 BOT 302 Plant Biotechnology & 4 - - 4 -
Genetic engineering
20 BOT 303 Plant Physiology and 4 - - 4 -
Biochemistry
20 BOT 304 Plant Reproduction 4 - - 4 -
20 BOT 305 Plant Biotechnology and - - 8 - 4
Plant Physiology lab
20 BOT 306 Cytogenetics, Plant Breeding - - 8 - 4
and Plant Reproduction lab
20 OE BOT 307 | Open Elective - 2 4 - - 4 -
Sub-Total 20 - 16 20 8
Total 36 hours per week 28 Credits per
semester
Semester — IV
Paper Code Paper Title Hours Credits
YEAR/SUB/PAPER L T P
Theory Practicals
MOOCS MOOCS 4 - - 4 -
20 BOT 401
20 BOT 402.1 Elective-I 4 - - 4 -
Marine Botany
OR OR
Ethanobotany
20 BOT 402.2
20 BOT 403.1 Elective-11 4 - - 4 -
Sustainable Agriculture
OR OR
20 BOT 403.2 Pharmacobotany
20 BOT 404 Plant Pathology 4 - - 4 -
20 BOT 405 Plant Pathology lab - - 4 - 2
20 BOT 406 Project Work 2
Project midterm review (50 M)
Project evaluation 6
(150 M)
Sub-Total 16 - 4 [16] 10
Total 20 hours per week 26 Credits per

semester




» Open Electives:

Course code Paper Title Semester Credits
20 OE BOT 207 Open Elective -1 I 4
20 OE BOT 307 Open Elective -2 i 4
» Total number of credits at the end of course:
S.No Semester Credits
1 | Semester 24
2 Il Semester 28
3 Il Semester 28
4 IV Semester 26
TOTAL 106

Note: *Open Elective/Non-core 8 Credits will not be considered for division /

percentage.

> Evaluation

| Semester Marks
1. Four theory papers 4X100 =400
2. Title of the paper(s) Practical-1=100
3. Title of the paper(s) Practical-2 =100

Il Semester Marks

1. Four theory papers 4X100 = 400
2. Title of the paper(s) Practical-1 = 100
3. Title of the paper(s) Practical-2 = 100

11 Semester Marks
1. Four theory papers 4X100 =400

2. Title of the paper(s) Practical-1 = 100
3. Title of the paper(s) Practical-2 = 100

IV Semester Marks
1. Four theory papers 4X100 =400

2. Title of the paper(s) Practical = 100
3. Project work =200

Grand total Marks = 600+600+600+700= 2500
1. Open Elective / Non-core | of student choice from other departments 100M
2. Open Elective / Non-core Il of student choice from other departments 100M

Total = 600 M
Total = 600 M
Total = 600 M
Total = 700 M

} Total = 200M

Note: Open Elective/Non-core 200 marks will not be considered for division /
percentage. The total marks will be 2500 only.




> Procedure to evaluate midterm examinations:
- Theory:

| Midterm Examinations — | & Il | 30 marks |

Note: Final midterm semester marks shall be arrived at by considering the marks
secured by the student i.e., average of the two mid examinations.

For Example:
If the student attended both the mid-term examinations:

Marks obtained in first mid: 30
Marks obtained in second mid: 30
Final mid semester Marks: (30+30) = 60/2= 30

If the student attended only one mid-term examination:

e If the student is absent for any one midterm examination, the final mid
semester marks shall be is as follow for Example:
Marks obtained in first mid: 30
Marks obtained in second mid: Absent
Final mid semester Marks: (30+0) = 30/2= 15

- Practical:
“Continuous assessment/ Semester End Exam Total
Day to day work evaluation
30 marks 70 marks 100M

*Continuous assessment sheet given below.

Note: For practical courses, there shall be a continuous assessment/day to day work evaluation
during the semester for 30 sessional marks and end examination shall be for 70 marks. Day-to-
day work in the laboratory shall be evaluated for 30 marks by the concerned laboratory teacher
based on the regularity/record/viva. The end examination shall be conducted by the concerned
laboratory teacher and external examiner in the subject nominated by the university. Both internal
and external examiners have to sign on the marks sheet.

e Internal marks will be awarded by internal examiner only.




Template

Krishna University, Machilipatnam - 521003

Department of Biosciences & Biotechnology

Day to day evaluation sheet / Continuous Evaluation of Practicals

Course: PG Program: M.Sc: Botany

Subject Title with Code: Academic Year :

Semester:
Student Student Experiment & Marks Total Final
Roll. No Name Marks | Marks

(100) | (30M)
1 2 3 4 5 6 7 8 9 10
(10M) | (1omM) | (1oM) | (@om) | (1om) | (1oM) | (10M) | (1OM) | (10M) | (10M)

*Number of experiments varies from subject to subject. Each experiment carries 10M.

*Note: If the final marks are in fraction, it shall be rounded off to the next number.

Faculty/Lab In charge Signature with date




» PROJECT:

Project midterm review 50 marks
Project evaluation 150 marks

- Procedure for Conduct and Evaluation of Project Midterm review:

After selecting the specific project topic, the student shall collect the information
and prepare an abstract, showing his/her understanding of the proposed project
topic as a summary and submit the same to the department before implementation
of the project in the beginning of the IV Semester. The status of the project work
will be reviewed and the presentation shall be evaluated by the departmental
committee consisting of Head of the Department, Project supervisor and a senior
faculty member after two months of the project. It shall be evaluated for 50 marks.
A student shall acquire 2 credits assigned to the Project midterm review, when
he/she secures 40% or more marks for the total of 50 marks. There shall be no
external evaluation for Project midterm review.

In case, if a student fails in Project midterm review, a re-review shall be conducted
within a month. In case if he/she fails in the re-review also, he/she shall not be
permitted for Project Evaluation. Further, such students shall reappear as and when
IV semester regular examinations are conducted.

Procedure for Conduct and Evaluation of Project Evaluation:

Out of a total of 200 marks, 50 marks for Project Review and for the Project
Evaluation, 100 marks shall be for Project report/thesis/record and 50 marks for
the End Semester Examination (Viva-voce). The Viva- Voce shall be conducted
by a committee consisting of HOD, Project Supervisor and an Examiner
nominated by the University.




M.Sc- Botany- Summary of Course Structure

Semester — |
. Paper Internal | External Total
S.No | Paper No. Title of the paper Code Marks Marks Marks
1. Paper-1 | Biology and diversity of Non —Flowering Plants| 20 BOT 101 30 70 100
& Gymnosperms
2. Paper-II Biosystematics of Angiosperms 20 BOT 102 30 70 100
3. Paper-111 Cell Biology and Genetics 20 BOT 103 30 70 100
4 Paper-1V Bioanalytical Techniques 20 BOT 104 30 [ 70 100
5. Pract-1 Biology and diversity of 20 BOT 105 30 | 70 100
Non-Flowering plants and Bioanalytical
Techniques lab
6. Pract-11 Biosystematics of Angiosperms and Cell 20 BOT 106 30 70 100
biology & Genetics lab
Semester — 11
Paper Internal External Total
S.No Paper No. Title of the paper Code Marks Marks Marks
1. Paper-1 Molecular Biology of plants 20 BOT201 30 70 100
2. Paper-II Plant Ecology 20 BOT202 30 70 100
3. Paper-I11 Plant Resources Utilization and Conservation | 20 BOT203 30 70 100
4. Paper-1V Plant development & Plant tissue culture 20 BOT204 30 70 100
5. Pract-I Plant ecology and Resources conservation lab | 20 BOT205 30 70 100
6. Pract-11 Molecular Biology and Plant tissue culture lab| 20 BOT206 30 70 100
7 Paper V Open elective-1 20 OEBOT 30 70 100
207
Semester 111
S.No | Paper No. Title of the paper Paper Internal External Total
Code Marks Marks Marks
1. Paper-I Cytogenetics and Plant breeding 20 BOT301 30 70 100
2. Paper-II Plant Biotechnology & Genetic engineering 20 BOT302 30 70 100
3. Paper-1I1 Plant Physiology and Biochemistry 20 BOT303 30 70 100
4. Paper-1V Plant Reproduction 20 BOT304 30 70 100
5. Pract-1 [ Plant Biotechnology and Plant Physiology lab| 20 BOT305 30 70 100
6. Pract-11 Cytogenetics, Plant Breeding and Plant 20 BOT306 30 70 100
Reproduction lab
7 Paper V Open elective-2 20 OEBOT 307 30 70 100
Semester -1V
Paper Code | Internal External Total
S.No Paper No. Title of the paper Marks Marks Marks
1. Paper-I MOOCS 20 BOT401 30 70 100
2. Paper-II Elective-I 30 70| 100
Marine Botany 20 BOT402.1
Or Or
Ethanobotany 20 BOT402.2
3. Paper-I11 Elective-II 20 BOT403.1 30 70| 100
Sustainable Agriculture Or
Or 20 BOT403.2
Pharmacobotany
4. Paper-1V Plant Pathology 20 BOT404 30 700 100
5. Pract-1 Plant Pathology lab 20 BOT405 30 70 100
6. Pract-11 Project 20 BOT406 50 150 200




KRISHNA UNIVERSITY, MACHILIPATNAM — 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, | SEMESTER
Paper Code &Title: 20 BOT101 : Biology and diversity of non —flowering plants &

Gymnosperms

No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

% Course Learning Objective(s):

- To make students to understand the groups of non-flowering plants.

UNIT — 1

Bacteria : General characteristics of Bacteria.Ultra structure of bacteria, Nutritional types
(autotrophs and heterotrophs). Bacterial growth (Phases of Growth).Recombination in bacteria
(transformation, transduction and conjugation). Bergey’s classification. General characters of
Actinomycetes,Mycoplasmas and Cyanobacteria.

UNIT — 11

Algae: General characteristics of Algae.Salient features of Chlorophyta, Xanthophyta, Bacillariophyta,
Phaeophyta and Cyanophyta.

Fungi: General Characteristics of fungi. Classification of fungi  (Ainshworth system), Ecto and

endomycorrhizal associations.

UNIT -1

Bryophyta: General characteristics of Bryophytes. Distribution, habit, morphology, reproduction of following
classes : Hepaticopsida (Riccia and Marchantia) , Anthocerotopsida (Anthoceros), Bryopsida (Funaria and
Polytrichum) . Economic importance of Bryophytes.

UNIT - IV

Pteridophyta: Distinguishing features of Pteridophytes. Distribution, habit, morphology and reproduction of
Lycopodium, Selaginella and general characteristics of ferns. Economic importance of Pteridophytes.

UNIT -V

Gymnosperms: General characteristic and classification of Gymnosperms. Cycadophyta and Coniferophyta.
Economic importance of Gymnosperms. Palaeobotany and Preservation of fossil plants.

+ Course Learning Outcome(s):

- Student will gain knowledge on the general characters of non-flowering plants and Gymnosperms.
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9.

10.
11.
12.
13.
14.
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Text books :

Kumar, H.D. and H. N. Singh (1971) Textbook of Algae

Sharma, O.P. (1986) Textbook of Algae

Pandey, B. P. (1994) Textbook of Botany — Algae

Vashista, B. R. (1995) Botany for degree students-Algae

Gangulee, H.C. and A. K. Kar (1992) College Botany Vol. 111
Desikachary, T.V. (1972) Taxonomy and Biology of Blue - green algae
Alexopoulos, C.J. and C. W. Mims (1979) : Introductory Mycology
Sharma, O.0. (1989) : Textbook of Fungi

Ainsworth, G. G. and A.S. Sussman : The Fungi Vols. I, II, 1, IV- A and IV-B
Cavers, R. (1964) : Inter-relationship of Bryophytes

Kashyap, S. R. (1929) : Liverworts of Western Himalayas and the Punjab
Plains Part | and Il

Parihar, N. S. (1959) : An introduction to Embryophyta. Bol. | —

Trivedi, A. N. (2002) - Advances in Pteridology

15.Bierhorst, D.W.(1971) - Morphology of Vascular plants

14.
15.
16.
17.
18.
19.

20.
21.
22.

Eames, A. J. and E. M. Giffard (1950) - Comparative morphology of vascular plants
Rashid, A. (1978) - An introduction ot Peridophytes

Spome, K.R. (1966) - Morphology of Ptseridophytes

Bower, F. O. (1963) - The Ferns

Jermy, A. G. (1973) - The Phylogeny and Classification of ferns.

Vashishta, B.R. (1996) - Botany for degree students — Pteridophytes.

Spome, K.R. (1967) - Morphology of Gymosperms
Vashistha, P.C. (1976) - The Gymnosperms
Bhatnagar, S.P. and Moitra Alok (1996)- The Gymnosperms

Reference books:

E- content / E-books (optional)
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KRISHNA UNIVERSITY, MACHILIPATNAM — 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, | SEMESTER
Paper Code &Title : 20 BOT102 : Biosystematics of Angiosperms
No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

®,

% Course Learning Objective(s):

- To make students to understand the taxonomy of plants.

UNIT -1

PRINCIPLES AND PRACTICES IN PLANT TAXONOMY: Definitions and concepts, importance of
taxonomy and need for classification, hierarchical classification, general and special purpose classifications,
Alpha and Omega taxonomy, taxonomy as synthetic discipline.

A BRIEF HISTORY OF PRE-DARWINIAN CLASSIFICATIONS: i) Systems based on habit: Theophrastus,
Albert Magnus, Otto Brunfels,Jerome Bock, Andrea Cesalpino, Jean Bauhin, Joseph Pitton deTurnfort, John
Ray; ii) The sexual system: Carolus Linnaeus and his
students; Systems based on form-relationships: Michel Adanson, JeanB. A. P. M. de Lamarck, De Jussieu, De
Candolle, Bentham and Hooker.

UNIT =11

A BRIEF HISTORY OF POST DARWINIAN CLASSIFICATIONS: The evolutionary theory by Darwin and
Wallace, i) Systems based on phylogeny:The Englarian School of thoughts: August Wilhelm Eichler, Adoph
Engler, Alfred Rndle, Karl Christian MezAugust A. Pulle, Carl Skottberg, B. Hayata; the Ranalian School of
thoughts: Richard von Wettstein,Charles E. Bessey, Hans Hallier, John Hutchinson, Oswald Tippo, Karl Mez,
G. Gunderson, Lyman Benson.

UNIT — 11

TAXONOMIC HIERARCHY: Ranks of Taxa, Forms of scientific names; major categories: division, class,
order, family; minor categories: genus, species and intraspecific categories.

NOMENCLATURE: A brief history of International Code of Botanical Nomenclature [ICBN]; Divisions;
Principles; Nomenclatural terminology-Type method (typification)- holotype, isotype, syntype, lectotype,
paratype, neotype; Effective and Valid publication; Priority;

Scientific names-Correct name, Autonym, Basionym, Homonym, Synonym, Tautonym:; alternative, ambiguous,
illegitimate

UNIT - IV

EMBRYOLOGY IN RELATION TO TAXONOMY: Embryological characters of taxonomic importance,
utilisation of embryological data in solving taxonomic problems at different levels. ANATOMY IN
RELATION TO TAXONOMY: Vegetative, wood and floral anatomy, anatomical characters of taxonomic
importance, use of anatomical data in understanding interrelationship and evolution of angiosperms and solving
taxonomic problems.

Phytogeography, ecology, genetics and taxonomy: Phytogeography and speciation; adaptations, ecological
variations, genetic variations and plant systematics. Numerical taxonomy: Phenetic methods in taxonomy
[Taxometrics]: principles, Cladastics and cladogram, parsimony analysis, cladastics and classification.
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UNIT -V

CHEMOTAXONOMY: Origin of chemotaxonomy, classes of compounds and their biological significance,
Stages in chemotaxonomic investigations, techniques, Use of chemical criteria in plant taxonomy.

MOLECULAR SYSTEMATICS: Molecular diagnostic tools, restriction fragment length polymorphism
(RFLP's), Random amplified polymorphic DNA (RAPD), Polymerase chain reaction (PCR) analysis, specific
applications of RAPD in molecular systematics.

@,

+« Course Learning Outcome(s):

- Student will gain knowledge on the general characters of non-flowering plants.
- Student will gain knowledge on the plant identification and field study.

Text books :

1. Cronquist, A. 1988. The Evolution and Classification of Flowering Plants (2nd ed.)
Allen Press, U.S.A.

2. Cronquist, A. 1981. An Integrated System of Classification of Flowering Plants.
Columbia University Press, New York.

3. Dauvis, P. H. and V. H. Heywood 1991. Principles of Angiosperm Taxonomy. Today
and Tommorow Publications, New Delhi.

4. Naik, V. N. 1984. Taxonomy of Angiosperms Tata McGraw-Hill Publication Com. Ltd. New Delhi

» Reference books:
» E- content / E-books (optional)




13

KRISHNA UNIVERSITY, MACHILIPATNAM — 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, | SEMESTER
Paper Code &Title : 20 BOT103 : Cell Biology and Genetics
No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

% Course Learning Objective(s):

- To make students to understand the concepts of cell biology and heredity principles and
students get clarity on mapping and map distance calculations well

UNIT — 1

Dynamic cell: General account of plant cell structure specialized plant cell types. Plasma membrane: Structure,
models and functions, sites for ATP ion carriers, channels and pumps, receptors, transport, Plasmodesmata :
structure, role in movement of molecules, comparison with gap junctions.

UNIT — 11

Organization and expression of chloroplast and mitochondrial genomes, Nucleo- organelle interactions Plant
vacuole — Tonoplast membrane ATP ases, Transporters, as storage organelle Nucleus : Structure, nuclear pores,
nucleosome organization. Cell shape and motility : The cytoskeleton, organization and role of microtubules and
microfilaments, motor movements implications in flagellar and other movements. Cell cycle and apoptosis :
control mechanisms, role of cyclins and cyclin dependent Kinases : Cell plate formation . Mechanism of
programmed cell death

UNIT -1

Mendelian Principles, Gene interactions, multiple alleles, Sex determination in plants, sex linkage and
Polygenic inheritance.
UNIT - IV

Mutation: Basic concept, spontaneous and induced mutations, allele theory, physical and chemical mutagens;
Molecular basis of mutations; Transposons and their use in mutagenesis and gene tagging in plant systems.

UNIT -V

Genetic Recombination in Eukaryotes: Linkage and Crossing Over, Chromosome mapping in diploids and
haploids, Tetrad analysis and Gene Conversion., conjugation mapping, transduction mapping, transformation
mapping. Gene mapping in Neurospora

+» Course Learning Outcome(s):
- Student will gain knowledge on the inheritance pattern in plants.

- Students get clarity in construction of gene maps in haploids, diploids and recombination mapping.
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> Text books :

1. Johnson Lewys — 2004 : Cell Biology ; sarup and sons, New Delhi

2. E.J. Dupraw — 1970 : Cell and Molecular Biology; Academic Press, London

3. De Robertis and De Robertis — 1997 : Cell and Molecular Biology (VI11); B.1. Waverly
Pvt. Ltd., New Delhi

4. C. P. Swanson, T. Merz, and W.J. Young — 1982 : Cytogenetics ; Prentice — Hall of
India Pvt. Ltd., New Delhi

5. P.C.L. John (Ed.) — 1981 : The cell cycle; Cambridge University press

6. Benjamin Lewin : Genes — VI, VIl and VIII ; Oxford Press.

7. R. A. Chapoldi 1977 : Membrane proteins and their interactions with lipids; Marcel
Dekker, inc. N. York

8. A. N. Mortonosi (Ed.) — 1985 : The enzymes of Biological Membrames Vol. I, Il and I1I;
Plenum press, New York

9. Watson and others — 2004 : Molecular Biology of the gene ( V); pearses Educatias, Inc
India

10. P.C. Turner and others — 2002 : Molecular Biology (I1); Viva Books, Pvt. Ltd., New
Delhi.

11. W. Ream and K. G. Field — 1999 : Molecular Biology Techniques ; Academic Press,
London.

12.Brace Alberts etal — 1983 : Molecular Biology of the cell ; Garland Publ. Inc., New
Yorsk.

13.Charlothe J. Avers — 1986 : Molecular cell Biology ; Addision. Wesley Publ. Company
14. Sandhya Mitra — 1988 : Elements of Molecular Biology ; McMillan India Ltd., N. Delhi
15. C. B. Powar — 1992 : Cell Biology; Himalaya Publishing House.

» Reference books:
» E- content / E-books (optional)
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, | SEMESTER
Paper Code &Title: 20 BOT104 : Bioanalytical Technigues
No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

% Course Learning Objective(s):

Students develop skills in lab techniques to do research.
Students get clarity in spectroscopy and centrifugation, useful in research.
Students can do experiments by understanding principles of techniques.

UNIT- I

Microscopy: Microscopy (Resolving power and Numerical Aperture). Working principles of different
Microscopes: Simple Microscope, Bright field, Phase Contrast, Fluorescent Microscope and Electron
Microscope (SEM & TEM). Stains and Staining — Types of stains, Staining procedures, Staining of bacteria,
Protozoa, Fungi and Algae.

Culture Techniques: Isolation & Preservation of Pure Cultures. Sterilization: Physical methods- Dry and moist
heat Sterilization, Filtration of Air (Laminar Air Flow Operators), Filtration of Liquids, Sterilization by
Radiation. Chemical Methods - Gaseous Agents. Evaluation of Antimicrobial Chemicals.

UNIT -1

Separation Techniques: Basic principles of centrifugation, low and high speed centrifuges ultracentrifuge.
Density gradient separation Column chromatography. — Ultrafiltration Isoeletricfocussing, lon exchange and
Affinity chromatography. Gel electrophoresis.

Spectroscopic Techniques : Basic principles Nature of electromagnetic radiation, Beer-Lambert’s law.
Principle and applications of UV-VIS, Fluorescence and Absorption spectrophotometer NMR and MASS
Spectrometry.

UNIT -1

Tracer Techniques : Isotopes is biochemistry / biology units of radioactivity, Measurement of radioactivity —
Geiger-Muller, Liquid Scintillation Counting. Applications of radioisotopes in Plant Sciences. Palaeobotanical
Techniques: Peel technique Palaeopalynological studies. Collection and Preservation of plant material.
Cryopreservation

UNIT - IV

Electrochemical Techniques : Principles of pH-electrode, oxygen electrode and lon-selective
electrodes. Brief idea with principle : X-ray Diffraction and Biosensors.
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UNIT -V

Biostatistics: Measures of Dispersion and Variability. The Variance, The Coefficient of Variation., Exploration
and presentation of data: Scales of measurement, Tables, Graphs, Histograms, Box and Whisker plots,
Frequency polygon, Scatter Plots. Descriptive statistics: measures of central tendency, measures of dispersion,
rates and proportions.

Computers in Biology: Modern computers, Internet (www/http), Modem, Use nets, Email, Browsers, Search
Engine, Biological Data Bases.

+« Course Learning Outcome(s):

Students get clarity in spectroscopy and centrifugation, useful in research.
Students can do experiments by understanding principles of techniques.

> Text books :

1. Practical cytology, applied genetics and Bio-statistics Goswami H. K. and R.

Goswami, Himalayan Publ. House, Bombay (1993)

2. Methods in plant molecular biology — M. A. Schwer and Zeclinskin publ. Academic
Press New York (1989)

3. Plant histochemistry — Jensen.

4. Photosynthesis and production in a changing environment. A field and laboratory manual-
Hall, Scurlik, Bolhar Nordenkampt, Leagood and Long Chapman and Hall Publ. (1993)

5. Experimental plant physiology — J. Arditti and Dunn, Publ. Academic Press (1970).

6. Techniques in Bioproductivity and photosynthesis by — Coombs, Hall, Long and
Sourlock, Pergamon press Oxford (1985)

7. Methods in enzymology- Colowick and Kaplan Academic Press.

8. Handbook of field and herbarium techniques S. K. Jain and R. R. Rao.

9. Practical Biochemistry : Principles and Techniques. Ed. E. Wilson and J. Walker (2000)
Cambridge Publ.

10. Studies in Paleobotany-Andrews, H. N. (1961)

11. Modern Experimental Biochemistry-Boyer, R.(2005). Pearsa, Education, Singapore.
12. Methods in Experimental Biology.-Ralph, R. (1975). Blakie, London

13. An Introduction to Biometry- Mungikar, A. M. (1997), Saraswati Printing Press
Aurangabad.

» Reference books:
» E- content / E-books (optional)




Biology and diversity of non-flowering plants and Gymnosperms & Bioanalytical technigues lab

KRISHNA UNIVERSITY, MACHILIPATNAM - 521003

DEPARTMENT OF BIOSCIENCES & BIOTECHNOLOGY
M.Sc -BOTANY, | SEMESTER

Paper Code &Title: 20 BOT105

No. of hours per week: 8 Total credits: 4
Total marks: 100 (Continuous evaluation: 30 M & External: 70 M)

>

List of experiments

Biology and diversity of non-flowering plants

1
2
3
4.
5
6

Major equipment used for a plant science laboratory
Nutrient Medium preparation

. Techniques of isolation & Inoculation and Sub culturing of Fungi & Bacteria

Staining & Microscopic study of Bacteria and Fungi
Enumeration of Bacteria and Fungi from Soil by Serial Dilution method
Enumeration of Bacteria and Fungi from Air

Bioanalytical techniques lab

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

ANOVA use of computer.

Determination of Correlation coefficient.

Accessing biological data bases, / E-mail operations

Use of search engine for literature / reference work / Searching biochemical literature
Verification of Beer and Lambert’s law

pH — measurement and preparation of buffers.

Peel technique for fossil studies

Separation of proteins by gel electrophoresis

Study of instruments / equipments.-Radioactive counters, photomicrography, Flame
photometer, R.C. X-Ray diffraction.

Density gradient centrifugation — A separation technique

Preparation of standard solutions, M, N, ppm , etc.

Preparation of standard solutions, M, N, ppm , etc.

Lab Demo : Use nets, Email, Browsers, Search Engine and Biological Data Bases.
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES & BIOTECHNOLOGY

M.Sc -BOTANY, | SEMESTER
Paper Code &Title: 20 BOT106

Biosystematics of Angiosperms and Cell Biology & Genetics lab

No. of hours per week: 8 Total credits: 4
Total marks: 100 (Continuous evaluation: 30 M & External: 70 M)

» List of experiments
Biosystematics of Angiosperms & Gymnosperms, Cell Biology & Genetics lab

1. At least two local tours should be arranged to study vegetation, ecology and flowering of the
region in first term. Student is supposed to submit herbarium specimens (50) and plant
materials in the form of slides (5) and preserved specimens.

2. Taxonomical description of 20 Food, Commercial,Solanaceae,Edible Fruits of different plants.

Cell biology & Genetics

3. Study of vacuoles from different plants

4. Preparation of feulgen stained chromosome in root tip cells.

(621

. Effect of colchicine on chromosome movements during mitosis.

. Use of fluorescent dye to visualize cell components.

6
7. Problems related to three factor cross
8. Related multiple alleles

9

. Mendel’s laws

18
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, Il SEMESTER

Paper Code &Title: 20 BOT201 : Molecular Biology of plants

No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

®,

% Course Learning Objective(s):

- To learn principles of Molecular Biology of plants and to get applied knowledge in plant research.
- To develop interest in further studies in plant sciences.

UNIT -1

Genetic material: Classical experiments - Evidence of DNA as genetic material. RNA viruses —RNA as genetic
material. Organization of genome in prokaryotic and eukaryotic cells. a) Differences between prokaryotic and
eukaryotic gene organization: concept of the operon; split genes in eukaryotes. b) Supercoiling of DNA -
general concepts and role of topoisomerases. Eukaryotic DNA: Chromatin and nucleoid structure-role of
histones, denaturation-renaturation Kkinetics, repetitive DNA, satellite DNA. Replication of DNA. a) Semi-
conservative theory of Meselson and Stahl. b) Semiconservative and discontinuous mechanism of DNA
replication — leading, lagging strand, Okazaki fragments

UNIT — 11

Prokaryotic Transcription: a) Transcription unit — start site, upstream promoter regions, terminator; b) Structure
and function of RNA polymerases, sigma factors; ¢) mechanism of transcription-initiation, elongation and
termination — Rho-dependant and independent termination. d) Promoter polymerase interactions —-DNA foot
printing techniques. e) Promoters: Constitutive and Inducible promoters, other regulatory elements - upstream
activating sequences (UAS); anti-termination, f) inhibitors of transcription.

UNIT -1

Operon concept. Operon concept — inducible and repressible operons. Eg. lac, trp, ara, and his operons; global
nutrient (carbon, nitrogen) status sensing mechanisms — link to gene expression. Bacterial small RNA (SRNA)
and its role in regulation of gene expression. Eukaryotic transcription. a) RNA polymerases I, Il, Il - structure
and assembly; b) Basal transcription apparatus for the three polymerases with specific promoters and
transcription factors.

UNIT - IV

MRNA Biology vs ncRNA Biology: Co-suppression: Exogenous gene suppress homologous endogenous genes,
gene silencing mediated by dsRNA, post transcriptional gene silencing, General Mechanism of RNAi-mediated
Gene Silencing — siRNA Pathway. Transgenes with hairpin structures: silencing constructs, Genome-wide
RNAI Screens in Different Organisms, Potential of RNAI for Crop Protection Against Pathogens and Pests.

UNIT -V

Key features of an artificial miRNA (amiRNA) , Expression of amiRNA against HaEcR in Transgenic Tomato
for Insect Resistance: Stem-loop structure of amiRNA-HaEcR expressing, Ath-miR319a precursor, Cloning
approach for plant transformation, Generation of Tomato Transformants using amiRNA-HaEcR construct,
AmiR Engineering: ToLCV resistant transgenics, Advantages of RNAi/amiRNA Approaches for Crop
Protection Against Pathogens and Pests.
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+«+ Course Learning Outcome(s):
- Students get knowledge from fundamentals to current research in plant molecular biology.

> Text books :

1. Lewin B. Genes. Jones & Bartlett Publishers.

2. Alberts B, Bray D, Lewis J, Raff M, Roberts K, and Watson J.D. Molecular Biology of the Cell. Garland Science
3. Watson J.D, Baker T.A, Bell S.P, Gann A, Levine M and LosickR.Molecular Biology of the Gene. . Benjamin-
Cummins Publishing Co.,

4. Freifelder D. Molecular Biology. Narosa Publishing House.

» Reference books:
» E- content/ E-books (optional)




21

KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, Il SEMESTER

Paper Code &Title: 20 BOT202 : Plant Ecology
No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

% Course Learning Objective(s):

- To make students to understand
the structure and function of Ecosystems, the effect of climatic , edaphic and biological
factors on plants, biogeochemical cycles, Population and community dynamics.
- The use of ecological concepts in management of natural resources including
conservation of biodiversity to make students to understand integrated nature of ecological
sciences.
UNIT -1

Ecosystem: Types of Ecosystems: Natural and engineered ecosystems. Components of ecosystem Biotic &
Abiotic). Structure of Aquatic (Pond ecosystem, Ocean/ marine ecosystem), Terrestrial (Grassland, Forest,
Desert and Cropland Ecosystems) and Estuarine Mangroves) Ecosystems. Trophic levels and Ecological
pyramids.

Ecosystem Functional aspects : Food chain, food webs, ecological energetics: energy flow and laws of
thermodynamics - ecological efficiencies, productivity of ecosystem and Homeostasis

UNIT -1

Ecological Factors: Effect of climatic , edaphic and biological factors on plants. Concept of limiting factors.
Leibig’s law of minimum and Shelford’s law of tolerance.

Global Biogeochemical cycles: Carbon, Nitrogen, Phosphorus and Sulfur. Hydrological cycle.

UNIT -1

Population Ecology: Concept of Autecology. Population Characteristics and dynamics —:Population Size and
Density, Dispersion, Age structure, Natality, Mortality and Life tables. Population Regulation.

Ecological life cycle. Ecotype differentiation. Biotic interrelationships.

UNIT - IV

Community Ecology : Classification of communities, structure and characteristics (qualitative and
guantitative) of communities. Habitat and Niche. Ecotone and Edge effect

Community Dynamics: Ecological Succession. General process of Ecological succession. Types of
succession, hydrosere, Xerosere and climax concept in succession.

UNIT -V

Biogeography: Descriptive or Static Phytogeography: The Arctic,the North temperate, the Tropical and the
South temperate. Interpretative or Dynamic Phytogeography: basic principles. Age and Area theory. Indicator
species.

Bio diversity: Importance of biodiversity, types of biodiversity and threats to Biodiversity. Hotspots of
biodiversity and Endemism. Conservation of biodiversity.
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+« Course Learning Outcome(s):

Student will gain knowledge on the concept and functioning of ecosystems

Student will be able to know the types of ecosystems and process of ecological succession and concepts

of population and community ecology.

Student will be able to know about the importance and need for management of biodiversity.

Student will be able to understand the application of applied ecological concepts.

> Text books :

1. Ambasht R. S. and Ambasht, N. K. (2008) Text Book of Plant Ecology (15th edn.). CBS Publishers and
Distributers, New Delhi.

n

Colbert, E.M. (1996) Evolution of the Vertebrates: A History of Backboned Animals through

Times. Wiley Eastern Ltd., New Delhi.

o s w

Kormondy, E. J. (1996) Concepts of Ecology (4th edn.). Prentice-Hall of India Pvt. Ltd.

Krebs, C. J. (1985) Ecology: The Experimental Analysis of Distribution and Abundance.

Odum, E.P. and Barrett, G.W. (2005) Fundamentals of Ecology (5th edn.). Thompson.

Singh, J.S; Singh, S.P. and Gupta S.R. (2014) Ecology, Environmental Science and Conservation.

S.Chand & Company Pvt.Ltd. New Delhi.

> Reference books:

1.
2.
3.

4,
5

Brewer, R. (1994) Principles of Ecology. Saunders College Publishing, London.

Chiras, D.D. (2012) Environmental Science (9th edn.). Jones and Barlett Learning.

Dash, M.C.and Dash, S.P. (2009) Fundamentals of Ecology (3rd edn.). Tata McGraw-Hill Publishing Co.,
New Delhi.

Nobel, B.J. and Wright, R.T. (1995) Environmental Science. Prentice Hall.

Santra, S.C. (2005) Environmental Science (2nd edn.). Central Book Agency, Calcutta.

» E- content / E-books (optional)
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KRISHNA UNIVERSITY, MACHILIPATNAM — 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc — BOTANY, Il SEMESTER
Paper Code &Title: 20 BOT203 : Plant Resources Utilization and Conservation
No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

®,

% Course Learning Objective(s):

- To make students to understand the origin of domestic plants, economic importance of Algae
Fungi,Bacteria and green revolution.

- Uses of Food crops, fiber crops, medicinal crops and timber yielding plants
Principles of conservation

UNIT -1

Origin of Agriculture and World Centers of Primary Diversity of Domestic Plants. Concept of Candolle.
Vavilov’s Eight Center of Origin.Plant Introduction and Secondary Centers of cultivated plants.

Economic importance of Algae, Fungi and Bacteria. Green revolution: benefits and adverse circumstances.

UNIT — 11

Origin, evolution, Botany, cultivation and uses of Food crops : Wheat and Rice.Vegetable crops :
Tomato,Potato & Chillies.

Distribution, description and uses of Fiber Crops: Cotton & Jute. Distribution, description and uses of Oil
yielding crops : Groundnut and Coconut.

UNIT -1
Distribution, description and uses of Medicinal and aromatic crops: Catheranthus,Withania and Cymbopogan.

Distribution, description and uses of Timber yielding plants: Tectona, Dalbergia and Rosewood.

UNIT - IV

Principles of conservation, extinction, environmental status of plants based on International Strategies for
conservation — in situ conservation : International efforts and Indian initiatives; protected areas in India —
sanctuaries ,national parks, biosphere reserves, Wetlands, mangroves and coral reefs for conservation of wild
biodiversity. Role of Remote sensing in natural resources conservation. Arboratum.

Biodiversity Heritage Sites & Sacred Groves

UNIT -V

Strategies for ex-situ conservation: Principles and practices; botanical gardens, field gene banks, in vitro

repositories, cryobanks; general account of the activities of Botanical Survey of India (BSI), National Bureau of
Plant Genetic Resources (NBPGR), Indian Council of Agricultural Research (ICAR), Department of Science &
Technology (DST) and the department of Biotechnology (DBT) for conservation and germplasm conservation.
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Course Learning Outcome(s):

- Student will gain knowledge on the Origin of Agriculture and World Centers of Primary Diversity of

Domestic Plants

- Student will be able to know the uses of plants and conservation of plants.

- Student will be able to know about the role of organization in plant biodiversity protection.

>

11.

12.
13.
14.
15.

VVVY

Y

Text books :

Sambamurthy AVSS and Subramanyam NS. 2000. Economic Botany of Crop Plants. Asiatech Publishers, Inc.,
New Delhi.

Conway G. 1999. The Doubly Green Revolution: Food for All in the 21st Century. Comstock Publishing
Associates, New York.

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

Kocchar SL. 1998. Economic Botany of the Tropics. 2nd Edition. Mac Millan India Ltd., Delhi.

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

Sharma OP. 1996. Hills Economic Botany. (Late Dr. A.F. Hill, adapted by O.P. Sharms). Tata McGraw Hill
Co., Ltd., New Delhi.

Frankel OH, Brown AHD and Burdon JJ. 1995. The conservation of Plant Diversity. Cambridge University
Press, Cambridge, UK.

Paroda RS and Arora RK. 1991. Plant Genetic Resources Conservation and Management. IPGRI
(Publication) South Asia Office, C/o. NBPGR Pusa Campus, New Delhi.

Swaminathan MS and Kocchar SL (ed). 1989. Plants and Society. Mac Millan Publication Ltd., London.

. Thakur RS, Puri HS and Hussain A. 1989. Major Medicinal Plants of India. Central Institute of Medicinal

and Aromatic Plants. CSIR, Lucknow.

Council of Scientific & Industrial Research 1986. The useful plants of India. Publications and Information
Directorate. CSIR, New Delhi.

Baker HG. 1978. Plants and Civilization. 3" Edition. C.A. Wadsworth, Belmont.

Chrispeels MJ and Sadava D. 1977. Plants, Food and People. W.H. Freeman and Co., San Francisco, USA.
Schery RW. 1972. Plants for Man. 2"Edition. Englewood Cliffs, New Jersey.

Raw materials | - X1l Revised Vol. I-111 (1985-1992) supplement (2000).

Reference books:

Baker HG. 1978. Plants and Civilization. 3rd Edition. C.A. Wadsworth, Belmont.

Chrispeels MJ and Sadava D. 1977. Plants, Food and People. W.H. Freeman and Co., San Francisco, USA.
Schery RW. 1972. Plants for Man. 2ndEdition. Englewood Cliffs, New Jersey.

Raw materials | - X1 Revised Vol. I-111 (1985-1992) supplement (2000).

E- content / E-books (optional)
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KRISHNA UNIVERSITY, MACHILIPATNAM — 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc — BOTANY, Il SEMESTER
Paper Code &Title: 20 BOT204 : Plant development and Plant tissue culture

No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

®,

% Course Learning Objective(s):

- To learn basic developmental biology of plants.
- To know and understand plant tissue culture techniques.

UNIT -1

Shoots development :- Organisation of shoots apical meristem (SAM) cytological and

molecular aspects of SAM; Control of cell division and cell to cell communication; Control of tissue
differentiation especially xylem and phloem.

Leaf growth and Differentiation :- Determination, control and leaf forms : Differentiation of
epidermis (with special Suggested readings:- to stomata and trichomes ) and mesophylls.

UNIT - 11

Root development:- Organisation of root apical meristem(RAM) , Vascular tissue differentiation , Lateral roots
, root hairs, root- microbes interaction.
Senescence and Programed cell death. Influence of hormones and environmental factors on senescence.

UNIT — 11

Plant tissue culture: Tissue culture media, composition, preparation, sterilization. History, concepts of cell
differentiation and totipotency; pathways for in vitro regeneration: organogenesis, somatic and gametic
embryogenesis; micropropagation, meristem culture, embryo rescue, synthetic seed production

UNIT - IV

Anther culture, Ontogeny of androgenic haplods, Protoplast isolation, culture and regeneration; somatic
hybridization; Applications. Production of virus free plants. Virus indexing.

Production of secondary metabolites from cell cultures and hairy root cultures, strategies used for enhanced
production of secondary metabolites, Biotransformations using plant cell cultures.

UNIT -V

Somaclonal and Gametoclonal variations: source material and culture conditions, isolation of variants,
Applications. Cryopreservation, germplasm storage and gene banks.

+» Course Learning Outcome(s):
- They can do plant tissue culture experiments
- They can understand sterilization procedures

- They know how to produce secondary metabolites from tissue culture experiments.
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> Text books :

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

3. Doddas, J.H.and Roverts, L.W.1985. Experiments in plant tissue culture. Cambridge Uni.
press.

4. Evans et al 1983. Hand book of plant cell culture vol. I, 11, I1l. McMillan Publ. Co., New York.
5. Gamborg, O.L.and Phillips, G.C.1966.Plant, tissue and organ culture fundamental
Methods.Narosa Publishing House.

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

> Reference books:

» E- content/ E-books (optional)




KRISHNA UNIVERSITY, MACHILIPATNAM - 521003

DEPARTMENT OF BIOSCIENCES & BIOTECHNOLOGY
M.Sc -BOTANY, Il SEMESTER

Paper Code &Title: 20 BOT 205: Plant Ecology and Resources conversation lab

No. of hours per week: 8 Total credits: 4
Total marks: 100 (Continuous evaluation: 30 M & External: 70 M)
» List of experiments
Plant Ecology

1. To determine minimum size and number of Quadrants required for reliable estimate of biomass in
Grasslands.

2. Vegetation Analysis: Frequency, Density, Abundance , IVI of Grasslands and Forests.

3. Vegetation Sampling Transects.

5. Estimation of Chlorophyll content.

6. To determine Soil Moisture content, Porosity and Bulk density of Soils collected from varying
depths at different locations.

7. Estimation of soil and water pH & Conductivity.

8. To determine the Water Holding Capacity of Soils collected from different locations.

9. To determine Percent Organic Carbon and Organic Matter in the Soils of Crop land, Grassland and
Forest.

10. To estimate the Dissolved Oxygen content in Eutrophic and Oligotrophic lake water samples by
Azide modification of Winkler’s method.

>  Filed study/ visit

1. Natural ecosystem:
Terrestrial: Grassland , Hilly Terrain and Forest Ecosystems.
Aquatic: Lake/Pond, Riverine and Estuarine (Mangrove) Ecosystems.
2. Engineered Ecosystem: Aquaculture and Agricultural ecosystems.

Plant resources and Conservation

The practical course is divided into three units; (1) Laboratory Work and (2) Field Survey and Scientific
Visits.

A. Laboratory Work :

1. Morphology and anatomy plant parts of commercial importance.

2. To Learn the processing of various plant products (cotton, jute, rubber, essential oils, sugarcane
etc.)

B. Field Survey:

1. To prepare a list of 5 important sources of medicinal and timber yielding plants in local
area. Their local names, scientific names and families to which they belong.

2. The students should be taken to a recognized botanical garden or a museum (such as those at the
Forest Research Institute, Dehra Dun; National Botanical Research Institute, Lucknow) to a CSIR
Laboratory doing research on plants and their utilization and an ICAR Research Institute or a field
station dealing with crops.

27
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003

DEPARTMENT OF BIOSCIENCES & BIOTECHNOLOGY
M.SC -BOTANY, Il SEMESTER

Paper Code &Title: 20 BOT 206: Molecular Biology and Plant tissue culture lab

No. of hours per week: 8 Total credits: 4
Total marks: 100 (Continuous evaluation: 30 M & External: 70 M)

» List of experiments (Font: Times New Roman — 11)

Molecular Biology

Chemical composition of DNA, RNA.

The isolation of RNA from Yeast.

Electrophoresis of RNA.

Isolation of DNA.

UV absorption of Nucleic acids.

Estimation of DNA by diphenylamine reaction.
Viscosity of DNA.

Estimation of RNA by Orcinol reaction.

Determination of Phosphorous content of a nucleic acid.

©CoNoO~WNE

Plant tissue culture

10. Callus culture

11. Organogenesis

12. Cell suspension culture

13. Techniques of hardening

14. Visit to commercial R&D green houses, agro based industries.
15. Protoplast isolation and viability tests.

Plant developmental Biology

1. Study of living shoots apices by dissection using aquatic plants such as Ceratophyllum and Hydrilla.
2. Study of cytohistological zonation in the shoot apical meristem (SAM) in sectioned and

doubled stained permanent slides of suitable plant such as Coleus Kolanchoe, Tabacco.

3. Examine of shoot apices in a monocotyledons in both T.S. and L.S. to show the origin and
arrangement of leaf primordial.

4. Study of whole roots in monocots and dicots

5. Examine of L.S. of root from a permanent preparation to understand the organization of root apical meristem
& it’s derivatives (use maize, aerial roots of banyan , Pistia, Jussieua etc.)

origin of lateral roots .

6. Study of leguminous roots with different types of nodules.

7. Study of leaf anatomy — structure, stomata, trichomes, types of stomata
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, Il SEMESTER

Paper Code &Title: 20 BOT301 : Cytogenetics and Plant Breeding
No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

% Course Learning Objective(s):

- To make students to understand the concepts of Genome, structural variations of Chromosomes.
- To get concepts of classical and molecular plant breeding approaches.

UNIT -1

Chromatin organization, Chromosome structure and packaging of DNA, Molecular organization of centromere
and telomere, Nucleolus and ribosomal RNA genes, Euchromatin and heterochromatin, Karyotype analysis,
Banding patterns, Karyotype evolution .

UNIT — 11

Genetics of Prokaryotes and Eukaryotes: Mapping of prokaryotic and eukaryotic genome, Mobile genetic
elements and their significance, Gene families, Genetics of chloroplasts and mitochondria, Cytoplasmic male
sterility.

UNIT - 11

Structural variations in chromosomes, their cytological consequences, Gene mapping and other uses,
Numerical variation in chromosomes, sources and consequences, euploidy and aneuploidy, classification,
natural and induced polyploids. Applications Population Genetics: Genotype and allelic frequencies, the Hardy-
Weinberg equilibrium, non-random mating, consequences of homozygosity, factors affecting gene frequencies,
heterosis, mutation — effect on allele frequencies, migration and genetic drift.

UNIT - IV

Classical and modern methods of crop breeding and improvement: Genetic variability in crop plants, Heterosis,
Methods of breeding in self and cross pollinated and vegetatively propagated crops.

UNIT -V

Molecular plant breeding,  Molecular marker systems, RFLP, RAPD, Importance of molecular marker
assisted plant breeding, Aspects of Molecular breeding: Genotyping and creating molecular maps, Phenotyping
- phenomics, QTL mapping or association mapping, Marker assisted selection or genetic selection, Marker-
assisted backcrossing (MABC), Marker-assisted recurrent selection (MARS), Genomic selection.

«» Course Learning Outcome(s):

- They can develop skill in working in plant breeding labs, in Agriculture Universities
- They can understand Genome organization and polyploidy
- They gain knowledge related to Classical and modern methods of crop breeding and improvement



https://en.wikipedia.org/wiki/Phenomics
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> Text books :

1.

N

13.

14.
15.
16.
17.
18.

19.

Avers, C. J. Genetics. Van No Strand Reinhold. Bahekar V. S. 1993. Problems in Genetics Vol. | Arati
Prakashan Aurangabad.

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

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

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

Jahier, J. Techniques of plant cytogenetics. Oxford and IBH Publishing.

Lewin, B. Genes 1V, V, VI. Oxford University Press,

Mandal, A. K., Ganguli, P. K. and Banarjee, S. P. Advances in plant breeding Vol. I and 1.

Mayo, O. 1980. The theory of plant breeding. Clarendon Press, Oxford.

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

. Roy Darbeshwar 2000, Plant breeding analysis and exploitation of variance. Narosa Publishers New Delhi.
. Russell P. J. 1998. Genetics Fifth edition Benjamin / Cummings Publishing Company Canada.
. Sharma J. R. 1998 Statistical and Biometrical techniques in Plant Breeding New Age International Publishers

New Delhi.

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

Sharma, J. R. Principles and practice of plant breeding. Tata McGrow Hill Publ. Co. Ltd., New Delhi.
Singh, B. D. 2000. Plant breeding- Principles and methods. Kalyani Publishers, Ludhiana.

Snustad D. P. and Simmons M. J. 2003, Principles of Genetics, Third edition John Wiley and Sons Inc.
Strickberger, M. W. 1968. Genetics. The Macmillan Company, New York.

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

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

» Reference books:
» E- content / E-books (optional)
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KRISHNA UNIVERSITY, MACHILIPATNAM — 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc — BOTANY, Il SEMESTER
Paper Code &Title : 20 BOT302 : Plant Biotechnology & Genetic Engineering
No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

% Course Learning Objective(s):

- To make students to understand the role of Host Induced Gene Silencing (HIGS) in Crop
Improvement.
- RNAI Applications.

UNIT -1

Role of Host Induced Gene Silencing (HIGS) in Crop Improvement. need for sustainable technological
interventions to address concerns., Different strategies used to control the plant fungal pathogens, need for GM
crops and foods, Agro biotechnology in Agriculture, making a transgenic plant, Non-coding RNAs : RNA
interference & Crop Improvement.

UNIT — 11

Male Sterile Tomatoes, Engineered cotton seeds contain extremely little of the toxin gossypol., Enhancement of

Useful Secondary Metabolites by RNAi-mediated Metabolic Engineering., Enhanced seed shatter resistance.,

Rosy Outlook for Blue Roses., the concept of HIGS, Commercialization of RNAI Plants with Useful Traits.
UNIT - 11

RNAIi Applications: Host-Induced RNA interference (HI-RNAI), Insect Resistance in Transgenic Crops, pest
control, RNAIi and Nematode Resistance in Transgenic Crops, Enhanced fungal resistance in tomato transgenic
Plants, Virus Resistance in Transgenic Crops, poly-(ADP ribose)-polymerase (PARP)., RNAI and Abiotic
Stress Tolerance, Delayed Ripening and Improved Fruit Processing Quality in Tomato Through RNAI-
mediated Silencing.

UNIT - IV

Generation of DNA fragments: Mechanical shearing, restriction endonucleases (REs) — classification,
mechanism of action, use of REs for molecular cloning, PCR technology and its application in recombinant
DNA technology, cDNA synthesis — strategies for isolation of full length cDNAs, chemical synthesis of a DNA
fragment. CRISPR gene editing

UNIT -V

Vectors used in molecular cloning. a) Plasmids — general concepts, eg. pUC, pBlueScript, pPGEM vectors;
Expression vectors; pMal, GST-based, pET vectors; b) Bacteriophage A vectors — Agt10, Agtl1, A ZAP and
replacement vectors - EMBL c) Phagemids - M13-derived vectors, d) cosmids - Artificial chromosome vectors
(YACs; BACs); d) Other viral vectors: SV-40, vaccinia, baculovirus& retroviral vectors.

+» Course Learning Outcome(s):

- Students can understand plant biotechnology importance and applications, with that fundamentals,
they can plan for research in that area.

- Students will come to know how genetic engineering is applicable to Plant sciences.

- They will know Gene transfer methods and RNAi Applications especially in plants.




> Text books :

1. Primrose, Twymand and Old. Principles of Gene Manipulation. Blackwell Science.
2. Sambrook J and Russell D. Molecular Cloning: A laboratory Manual. Cold Spring Harbor Laboratory Press.

» Reference books:
» E- content/ E-books (optional)
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KRISHNA UNIVERSITY, MACHILIPATNAM — 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc — BOTANY, Il SEMESTER
Paper Code &Title: 20 BOT303 : Plant Physiology and Biochemistry
No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

% Course Learning Objective(s):

- To make students to understand the Water relation of a plant cell, Solute Transport, ion transport.
- To get concepts of Principles of Biochemistry.

UNIT — 1

Plant and water Introduction to concepts of physiology : Water relation of a plant cell- Laws of diffusion and
permeability, Concept of chemical potential Surface tension and capillary rise Water potential and its
component, Soil Plant Atmosphere continuum- Water movement in soil and root, root pressure, Cohesion
theory of water uptake, Hydraulic lift Aquaporins.

UNIT — 11

Solute Transport, Nernst potential and Goldman equation, Membrane transport- active and assive transport.
Channels, carriers and pumps, Potassium transport , Calcium transport, Phosphate transport, Nitrogen transport,
Iron transport, Zinc transport, Aluminum transport ,

Sulfate transport, Micro- and macronutrients and key to mineral deficiency.

Phloem transport : Long distance transport in phloem.

UNIT -1

Biochemistry: Structure and classification of Carbohydrate, Structure and classification of fats, Structure and
classification of aminoacids. Classification of Enzymes, Enzyme Kkinetics, Enzyme inhibion, Action of
enzymes.

UNIT - IV

Respiration — whole plant respiration, Glycolysis in plants and its regulation, Regulation of Pentose Phosphate
Pathway and TCA Cycle, Regulation of electron transport chain and role of alternate oxidase. Photosynthesis-A
brief outline of chlorophyll biosynthesis and the pigment organization in thyllakoid membrane, Regulation of
PCR Cycle and C4 Pathway. RUBISCO and PEP Case, C3 —C4 intermediates.

UNIT -V

Carbohydrate Metabolism — Regulation of starch and sucrose biosynthesis, Synthesis and degradation of
cellulose, A brief idea of pectin biosynthesis and enzymes involved in pectin degradation. Organic acid
metabolism —Metabolism and roles of oxalic acid, ascorbic acid and malic acid . Secondary metabolites —
Shikimate Pathway and its role in biosynthesis of Secondary Metabolites.

+» Course Learning Outcome(s):

- Students gain knowledge of plant physiology and metabolism, useful to understand the various
biochemical pathways.
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10.
. Mukharjee, S.P. and Ghosh A.N. (1996): Plant Physiology.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
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Text books :

PlantPhysiology, Sixth Edition"” by Lincoln Taiz and Eduardo Zeiger Biochemistry & Molecular Biology of
Plants by Bob Buchanan, Gruissen W and Jones R L.Bidwell, R. C. S. (1979): Plant Physiology.
Bonner, J. and Varner, E. (1976): Plant Biochemistry.

Edwards, G., Walker, D. W. (1983): C3- C4 mechanism and cellular environmental regulation of
photosynthesis.

Govindjee, H. (1982): Photosynthesis Vol. | & 1.

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

Krishnamurthy, H.N. (1992): Physiology of Plant Growth and Development.

Marschner, H. W. (1986): Mineral nutrition of Higher Plants.

Miller, P (9173) : Phytochemistry Vol 1, Il and I1I.

Moore, T.C. (1974): Research experience in Plant Physiology, a laboratory manual.

Noggle, G.R. and Fritz, G. J. (1976): Introductory Plant Physiology.

Randhir Singh and Sawhney, S. K. (1988): Advances in frontier Areas of Plant Biochemistry.
Sadashivam and Manikam (1996): Plant Biochemical methods.

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

Sinha S.K., Sane P.V., Bhargava S.C. and Agarwal P.K. (1990): Proceeding of International
Congress of Plant Physiology Vol. | & I1.

Smith, H. (1975): Phytochrome and Photomorphogenesis.

Steward F.C. (1976): Growth and Organization in plant.

Stump, P.K. and Conn, E. (1980) : Biochemistry of Plants. A Comprehensive Treatise.
Taiz, L. and Ziegler, F. (1998): The Plant Physiology.

Pessarkli, M. (2004): Handbook of Plant and Crop Physiology, Marcel Dekkar Inc. NY.
Pessarkli, M. (2005): Handbook of Photosynthesis.

Wilkins, M. B. (1976): Physiology of Plant Growth and Development.

Annual reviews of Plant Physiology and Molecular Biology.

Indian Journal of Plant Physiology.

Journal of Experimental Botany.

Physiologia Plantarum Sweden.

Plant Physiology (Bethedsa, USA).

The Plant Cell.

Reference books:

E- content / E-books (optional)
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc — BOTANY, Il SEMESTER
Paper Code &Title : 20 BOT304 : Plant Reproduction
No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

®,

% Course Learning Objective(s):

- To make students to understand the process of Plant reproduction.

UNIT -1

Flower: Calyx, Corolla ,Androecium and Gynoecium. Microsporangium Microsporogenesis:  anther
wall Epidermis, Endodermis, Tapetum (types & functions) ,Sporogenous tissue &rare features. Male
Gametophyte: pollen development (Formation of vegetative and generative cells), sperm dimorphism; pollen
embryo sacs and pollen wall. Male sterility.

Palynology: Pollen apertures, NPC system &EDP system. Pollen wall features. Scope of  Palynology.
Preparation of pollen grains.

UNIT — 11

Megasporangium and Megasporogenesis: Ovule, types of Ovules, integuments and Nucellus.
Megasporogenesis and special features. Female Gametophyte: Types of embryo sacs, ultra structure of the
embryo sac, embryosac haustoria and nutrition of embryosac.

Pollination: Floral characters, Pollination types (self and Cross pollinations) and vectors (abiotc and biotic).
Pollination: Anther Dehiscence. Artifical Pollination. Pollen storage. Pollen viability tests.

UNIT -1

Fertilization: Pollen germination and pollen tube growth and guidance (entry of pollen tube into the embryo
sac and pollen tube discharge) syngamy and double fertilization. Polyspermy.

Endosperm: Types of endosperms (Nuclear,cellular and Helobial endosperms), Ruminate Endosperm  and
Cytology of endosperm. Functions of Endosperm.

UNIT - IV

Embryogeny: Development of embryo. Embryogeny in Dicotyledons. Embryogeny in Monocotyledons.
Structure and functions of Suspensor. Under developed and reduced embryos. Nutrition of embryo (In vivo &
In vitro studies).

Polyembryony: Causes of Polyembryony, Experimental induction of Polyembryony, classification of
Polyembryony and Practical value of Polyembryony. Apomixis: Vegetative reproduction, causes of Apomixis,
techniques to screen Apomicts and significance of Apomixis. Apospory. Parthenocarpy.
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UNIT -V

Seed : Seed development. Classification of seeds. Importance of seeds. Seed dispersal. Seed

Dormancy.
Molecular mechanism of self incompatibility. Regulation of the timing of floral stem cell termination.

Gene regulatory networks controlling reproduction.

Course Learning Outcome(s):

- Student will gain knowledge on the Process of Plant reproduction.

- Student will be able to know the Pollination and its applications.
- Student will be able to know about the application of embryology in horticulture and taxonomy.

>

Text books :

Bhojwani, S.S. and Bhatnagar, S.P and Dantu P.K.. The Embryology of Angiosperms (61" Revised edition), 2015.
Vikas Publishing Pvt. Itd..

Maheswari, P. A Introduction to Embryology of Angiosperms, 1950.

Shivanna, K.R. and John, B.M. The Angiosperm Pollen structure and Function, Wiley Eastern Ltd., Publications,

1989.

John, B.M. Ambegaokar, K.B. and Srivastava, P.S. Comparative Embryology of Angiosperms, Vol. | & II,
Springer Verlag.

Reference books:

1.
2.
3.

oo

9.

10.

11.

Leins, P., Tucker, S.C. and Endress. P.K. 1988. Aspects of Floral Development. J. Cramer, Germany
Procter, M. and Yeo, P. 1973. The Pollination of Flowers. William Collins Sons, London;

Pulliah, T., Lakshminarayana, K. and Hanumantha Rao, B., 2008. Plant Reproduction, Scientific
Publishers, Jodhpur, India;

Raghavan, V. 1997. Molecular Embryology of Flowering Plants. Cambridge University Press,
Cambridge;

.Raghavan, V. 1999. Developmental Biology of Flowering Plants. Springer — Verlag, New York;
Sedgely, M. and Griffin, A.R. 1989. Sexual Reproduction of Tree Crops, Academic Press, London
Shivanna, K.R. and Swahney, V.K. (Eds.) 1997. Pollen Biotechnology for Crop Production and
Improvement. Cambridge University Press, Cambridge;

Shivanna, K.R. and Rangaswamy, N.S. 1992. Pollen Biology, A Laboratory Manual. Springer-Verlag,
Berlin;

Shivanna, K.R. and Johri, B.M.1985. The Angiosperm Pollen Structure and Function, Wiley Eastern
Ltd., New Delhi;

The Plant Cell. Special Issue on Reproductive Biology of pants, Vol.5 (10) 1993. The American Society
of Plant Physiologists, Rockville, Maryland, USA.

Dazhong Zhao, Kang Chong, Ravishankar Palanivelu. 2017. Moelcular and cellular reproduction.

» E- content / E-books (optional)




KRISHNA UNIVERSITY, MACHILIPATNAM — 521003
DEPARTMENT OF BIOSCIENCES & BIOTECHNOLOGY
M.Sc -BOTANY, Il SEMESTER
Paper Code &Title : 20 BOT305 : Plant Biotechnology and Plant Physiology lab

No. of hours per week: 8 Total credits: 4
Total marks: 100 (Continuous evaluation: 30 M & External: 70 M)

>
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List of experiments :
Plant Biotechnology

Principles and demonstration of
1. PAGE

2. Blotting techniques ( western, southern, northern)
3. PCR

4. RFLP

5. RAPD

6. Chromosome walking & 8. DNA sequencing.

Plant Physiology

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

Study of Oxalic acid accumulation in leaf tissue.

Estimation of Ascorbic acid.

Estimation of Polyphenols.

Estimation of Cellulose.

Study of Phosphorus distribution in different plant parts.

Study of enzyme inorganic pyrophosphatase.

Study of effect of light on chlorophyll biosynthesis.

10 Study of enzyme polygalacturonase.
11. Study of enzyme phenylalanine ammonia lyase.
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003

DEPARTMENT OF BIOSCIENCES & BIOTECHNOLOGY
M.Sc -BOTANY, Il SEMESTER

Paper Code &Title: 20 BOT306 :Cytogenetics, Plant Breeding & Plant Reproduction lab

No. of hours per week: 8 Total credits: 4
Total marks: 100 (Continuous evaluation: 30 M & External: 70 M)

» List of experiments

Plant Breeding

1.
2.

© XN Ok~ w

Smear preparations in Allium cepa, Zea mays, Delphinium malbaricum, Coix lacriamajobi.
Meiotic analysis in plants (Stages, chisma, chisma terminalization by using photographs)
Pachytene analysis.

. Meiotic studies in structural hybrids (Rhoeo, Setcreatia Cynotis).

Study of aneuploidy and chromosome mapping in barely.

Study of B chromosome in Maize/ Drimia.

Induction of polyploidy using Colchicine.

Cytological analysis of polyploidy in plants.

Genome analysis in wheat/ Gossypium.

Study of life cycle in Drosophila melanogaster.

10 Special type of chromosome in Drosophila melanogaster.

11. Study of Apomictic Chromosome.

Plant Reproduction

Lo

© o NO~ WD

Types of Ovules

Embryosac Structure

Types of endosperms

Anther types & structure

Study of Microsporogenesis and gametogenesis in sections of anthers.

Tests for pollen viability using stains and invitro germination.

Embryo sac development through examination of permanent stained serial sections.
Study of nuclear and cellular endosperm through dissections and staining.

. Isolation of different stages of embryo development from suitable seeds.

10 Pollination types
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, IV SEMESTER

Paper Code &Title: 20 BOT401 : MOOCS COURSE

No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

Procedure for conduct and evaluation of MOOCS:
Please Refer Column No.5.8 of Krishna University Academic regulations(R20) for M.Sc, M.A and
M.Com (https://kru.ac.in/directorates-of-krishna-university/directorate-of-academic-audit-

daa/requlations-daa/) .

% Course Learning Objective(s):

+«» Course Learning Outcome(s):

> Text books :
> Reference books:
» E- content / E-books (optional)



https://kru.ac.in/directorates-of-krishna-university/directorate-of-academic-audit-daa/regulations-daa/
https://kru.ac.in/directorates-of-krishna-university/directorate-of-academic-audit-daa/regulations-daa/
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, IV SEMESTER

Elective -1
Paper Code &Title: 20 BOT402.1 : Marine Botany

No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)
% Course Learning Objective(s):

- To make students to understand the marine plants especially marine angiosperms and their physiology,
biochemistry, applications and conservation strategies

UNIT -1

Marine plant groups and Organisms — Brief account on Marine Phytoplankton, Nekton and Benthos.
Seaweeds, Seagrasses and Mangroves Marine fungi, Actinomycetes, Lichens, Bacteria in brief.
Corals and Fossil Mangroves — general account.

UNIT =11

Marine Ecology : Abiotic factors (Chemicals, Physical and Geological) . Biotic factors : floral and faunal
components. Types of coasts and Estuaries.Impact of climate Change in marine ecosystem : Algal blooms. Red
tide. Ecological significance of Algae (Seaweeds), Mangroves, Seagrasses and Corel reefs.

UNIT -1

Photosynthesis of algae (Micro and macro) in sea — algal plastids — Photosynthetic pigments — carbon fixation —
Photosynthetic rate — C3 and C4 characters in algae. Photosynthesis of mangroves — carbon fixation —
Photosynthetic enzymes — accumulation of free aminoacids — photorespiration — Nutrition — Salinity regulation
and Metabolism of Seaweeds and Mangroves and their methods of regeneration — Biogeochemical role of algae.

UNIT - IV

Seaweed Polysaccharides — Commercial and economical products of Seaweed (Agar, Algin and Carrageenan)
and Low molecular weight compounds in algae — Methods of collection and preservation of Marine algae —
Commercial cultivation of seaweeds (Traditional and Recent methods) — Application and uses of Seaweeds -
Economic importance of seaweeds.

UNIT -V

Seaweed, Seagrasses, Mangroves and Coral reefs research in India and World. Marine Pollution — human
Impact - Conservation strategies of Marine vegetation - Use of Remote sensing techniques in mapping of
marine vegetation with GIS.

+» Course Learning Outcome(s):
Student understands the basic concepts and can get motivated towards research in Marine Botany.
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> Text books :

1.

2.
3.

NG~

Laura Barsanti and Paolo Gudtier. 2006. Algae- anatomy, Biochemistry and Biotechnology. CRC Taylor
and Francis, New York.

Jackson, D.F. 1972. Algae and Men. Plenum Press.

Kannupandi, T. 1998. Coral reefs of India. State of Art report. ENVIS Publication Series 2/98.
Krishnamurthy, V. 1985. Marine Plants. Seaweed Research and utilization Association, madras. Stein, J.R.
1973. Hand book of Phycological methods. Cambridge University Press.

Swaminathan, M.S. 2003. Bioresources status in Selected Coastal Location. DBT.

Chapman, V.J. 1976. Coastal Vegetation. Pergamon press. New York.

Daves, C.J. 1985. Marine Botany Physiology and Ecology of Seaweeds.

Dawson. 1960. Marine Botany.

Naskar, Kumundrajan and Rathindranath mandal.1999. Ecology and biodiversity of Indian mangroves. Vol.l
and Il.

> Reference books:

» E- content/ E-books (optional)
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, IV SEMESTER

Elective -1
Paper Code &Title: 20 BOT402.2 : Ethanobotany
No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

% Course Learning Objective(s):

- To make students to understand natural products of plants.

UNIT — 1

Herbal Remedies ,Toxicity and Regulations: Herbals vs Conventional drugs. Efficacy of Herbal medicine
products. Validation of herbal therapies. Phytochemical Finger Printing HPTLC and LCMS/GCMS
applications in the characterization of herbal extracts . Structure elucidation of phytoconstituents.

Patents : Indian and international patent laws, proposed amendments as applicable to herbal/natural products
and process.

UNIT — 11

Adulteration and Deterioration : Introduction, Types of Adulteration/ Substitution of Herbal drugs . Causes and
Measures of Adulteration . Sampling Procedures . Determination of Foreign Matter. DNA Finger printing
techniques in identification of drugs of natural origin . Detection of heavy metals. Pesticide residues,
phytotoxin, microbial contamination in herbs and their formulations.

UNIT -1

Ethnobotany and Ethnopharmacology : Ethnobotany in herbal drug evaluation . Impact of Ethnobotany in

traditional medicine . New development in herbals e Bio-prospecting tools for drug discovery . Role of
Ethnopharmacology in drug evaluation . Reverse Pharmacology.

UNIT - IV
Analytical Profiles of Herbal Drugs . Andrographis paniculata, Boswellia serrata, Coleus forskholii, Curcuma
longa, Embelica officinalis, Psoralea corylifolia.

UNIT -V

Biological Screening of Herbal Drugs: Introduction and Need for Phyto-Pharmacological Screening . New
Strategies for evaluating Natural Products. In vitro evaluation techniques for Antioxidants, Antimicrobial and
Anticancer drugs. In vivo evaluation techniques for Anti-inflammatory, Antiulcer, Anticancer, Wound healing,
Antidiabetic, Hepatoprotective, Cardio protective, Diuretics and Antifertility Toxicity studies as per OECD
guidelines.

+» Course Learning Outcome(s):

Student understands significance of Plant natural products.
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> Text books :

1. Glimpses of Indian Ethano Pharmacology by P. Pushpangadam. Ulf Nyman. VV.George Tropical Botanic Garden
& Research Institute.

2. Natural products: A lab guide by Raphael Ikan, Academic Press.

3. Pharmacognosy - G. E. Trease and W.C. Evans. WB. Saunders Edinburgh, New York.

4. Pharmacognosy-Tyler, Brady, Robbers, Lee & Fetiger.

5. Modem Methods of Plant Analysis- Peach & M.V. Tracey, Vol. | & Il, Springer Publishers.

6. Herbal Drug Industry by RD. Choudhary, Eastern Publishers, New Delhi.

7. Text book of Pharmacognosy by C.K.Kokate, Purohit, Ghokhale, Nirali Prakashan.

8. Text Book of Pharmacognosy by T.E. Wallis, J & A Churchill Ltd., London.

9. Quality control of herbal drugs by Pulok K Mukherjee, Business Horizons Pharmaceutical Publishers, New
Delhi.

10. Indian Herbal Pharmacopoeia, IDMA, Mumbai.

11. Textbook of Pharmacognosy and Phytochemistry by Vinod D. Rangarl, Part | & 11, Career Publication, Nasik, India.

12. Plant drug analysis by H.Wagner and S.Bladt, 2nd edition, Springer, Berlin.

13. Standardization of Botanicals. Testing and extraction methods of medicinal herbs by V. Rajpal ,Vol.l, Eastern

PublisherS, New Delhi.

14. Herbal Medicine. Expanded Commission E Monographs, M.Blumenthal.

15. Natural Products from Plants (2006) by Leland J. Cseke, CRC Press

16. Natural Products from Plants (1999) by Peter B. Kaufman et al., CRC Press LLC

17. Chemicals from Plants: Perspectives on Plant Secondary Products (1999)
by N.J. Walton, Diane E. Brown, Imperial College Press and World Scientific Publishing Co. Ltd.

18. Biochemistry & Molecular Biology of Plants by Bob Buchanan, Gruissen W and Jones R L

19. Peer reviewed publications from Journals/Periodicals online/Scopus indexed

» Reference books:
» E- content/ E-books (optional)
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KRISHNA UNIVERSITY, MACHILIPATNAM — 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, IV SEMESTER
Elective -11

Paper Code &Title: 20 BOT403.1 : Sustainable Agriculture

No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)
% Course Learning Objective(s):

- To make students to understand

- Impacts of modern agriculture.

- Benefits of Organic farming, Biofertilizers and Biopesticides.
UNIT -1

Concept of Sustainable Agriculture. Methods of Sustainable Agriculture: Crop rotation and Mixed Farming.
Biofertilizers and Biopesticides. Modern Agricultural Practices and their impacts on soil : Pesticides and
Biomagnification. Fertilizers and Eutrophication.

UNIT — 11

Organic Farming: Definition, Concept, Merits and Demerits; Developing organic farms — important steps and
methods ; Brief idea about manure. Organic manure, green manure, liquid manure. Importance of Organic
farming in Agriculture.

UNIT -1

Biofertilizers — Introduction — Types of Biofertilizers — Applications of Biofertilizers -— Nitrogen fixing
microorganisms (symbiotic and asymbiotic) Rhizobium biofertilizer,Azotobacter biofertilizer, Azospirillium
biofertilizer, Blue green algae etc — Phosphate solubilising microorganisms -Fungi, Mycorrhizae (AM Fungi).

UNIT - IV

Vermiculture and Vermitechnology — Introduction — Advantages of vermicomposting — Earthworms —
Ecological types of Earthworms — Vermicomposting and their application in organic culture — Compost making.

UNIT -V
Biopesticides. Types of Biopesticides and application of Bacillus thuringiensis, entomopathogenic fungi ,
Beauveria bassiana , Trichoderma sp & pheromones
Integrated Pest Management-(IPM)- introduction, importance, concepts, principles. IPM Methods- Cultural

methods, Mechanical methods, Physical and Biological methods. Natural enemies- parasites, predators and
microorganisms used in pest control.

+» Course Learning Outcome(s):

- Student understands the importance of Benefits of Organic farming , Biofertilizers and Biopesticides



https://www.pmfias.com/sustainable-agriculture-organic-farming-biofertilizers/#Concept_of_Sustainable_Agriculture
https://www.pmfias.com/sustainable-agriculture-organic-farming-biofertilizers/#Methods_of_Sustainable_Agriculture
https://www.pmfias.com/sustainable-agriculture-organic-farming-biofertilizers/#Crop_rotation
https://www.pmfias.com/sustainable-agriculture-organic-farming-biofertilizers/#Mixed_Farming
https://www.pmfias.com/sustainable-agriculture-organic-farming-biofertilizers/#Modern_Agricultural_Practices
https://www.pmfias.com/organic-farming-bio-fertilizers-and-their-use-in-agriculture/#Rhizobium_biofertilizer
https://www.pmfias.com/organic-farming-bio-fertilizers-and-their-use-in-agriculture/#Azotobacter_biofertilizer
https://www.pmfias.com/organic-farming-bio-fertilizers-and-their-use-in-agriculture/#Azospirillium_biofertilizer
https://www.pmfias.com/organic-farming-bio-fertilizers-and-their-use-in-agriculture/#Azospirillium_biofertilizer
https://www.pmfias.com/organic-farming-bio-fertilizers-and-their-use-in-agriculture/#Blue_green_algae
https://en.wikipedia.org/wiki/Bacillus_thuringiensis
https://en.wikipedia.org/wiki/Entomopathogenic_fungi
https://en.wikipedia.org/wiki/Beauveria_bassiana

> Text books :

IZEUESNC N .

~

9.

Lampin N. 1990. Organic Farming. Press Books, Ipswitch, UK.

Palaniappan SP & Anandurai K. 1999. Organic Farming—Theory and Practice.

Sharma A. 2002. Hand Book of Organic Farming. Agrobios.

Subba Rao NS. 2002. Soil Microbiology. Oxford & IBH.

Trivedi RN.1993. A Text Book of Environmental Sciences, Anmol Publ.

Veeresh GK, Shivashankar K & Suiglachar MA. 1997. Organic Farming and Sustainable
Agriculture

Hand Book of Agriculture by Indian Council of Agricultural Research

Srivastava, P. D. and Singh, R. P. 1997.An Introduction to Entomology, Concept Publishing
Company, New Delhi.

Dhaliwal, G. S. and Ramesh Arora. 1998. Principles of Insect Pest Management .Kalyani
Publishers, New Delhi.

> Reference books:

» E- content / E-books (optional)
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KRISHNA UNIVERSITY, MACHILIPATNAM — 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, IV SEMESTER
Elective -11

Paper Code &Title: 20 BOT403.2 : Pharmacobotany

No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

®,

%+ Course Learning Objective(s):

- To make students to understand history of medicinal plants and Identification Methods.

UNIT -1

History and development of herbal science in India and abroad : Sushrut, Theophrastus (370 — 285 BC)
,Parashar (250 — 120 BC), Charak (1 AD) and Dioscorides (1 AD) .

Introduction to the literature on medicinal plants : Classics: Charak, Rajnighantu, Bhavprakash Nighantu,
Sharangdhar Samhita, Nighantu Adarsh : Bapalal Vaidya, Indian Medicinal Plants : Kirtikar and Basu,
Dictionary of economic products: Watt . Contemporary literature: Wealth of India, Compendium of Indian
medicinal plants, Ethnovet Heritage: (Anjaria, Parabia, Dwivedi,), Napralert (Website)

UNIT -1

Identification Methods: Plant Morphology: Study of Root, Stem, Leaves, Inflorescence, Flowers, Fruits and
seeds.

Use of the flora in the identification of fresh plants, Protocol for carrying out ethnomedicinal studies.

Medicinal and Nutritional Potential of Conventional and unconventional food material and cosmaceutical plants

of Kondapalli flora ( Identification, distribution and importance of following medicinal plants is expected).
UNIT - 11

Ambiguity & Controversy on the identity of some classical drugs

* Som
 Astavarga

* Rasna

» Pashan bhed

UNIT - IV

Raw material Resources & Collection , Primary health care and herbs: Method and time of collection,
Processing and value addition methods : Underground parts : Roots, tubers, Bark, Leaves, Flowers, Seed &
Fruits, Exudates & gums, Wood & wood extracts .

Examples to be studied as under Undergroundparts: roots, tubers, suckers

Asparagus racemosus, Asparagus adscendens, Chlorophytum tuberosum , Chlorophytum borivilianum,
Dashmool (Ideal vs. Reality), Shemal musli: bombax malabarica, Boerhavia diffusa, , Tephrosia purpurea,
Withania somnifera .

Bark: Terminalia arjuna, Tecomella undulate, Moringa oleifera,

Leaves: Justicia adhatoda,Centella asiatica, Ocimum sanctum, Vitex negundo , Cassia angustifolia, Abrus
precatorius.
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UNIT -V

Primary health care with reference to digestive system, dermal system, and skeletal system. Methods of herbal
drug preparation (Bhaishajya Kalpana) 1.Quath: (Dashmool, Pathyadi, Patoladi , Mahamanjistadi ,
Devdarvyadi )Il. Avaleha(Kantakari, Bilvadi, Chyavan prash, Unnabadi) Ill. Asava and Arista: (Drakshasva,
Abhayarista , Arnitarista).IV. Syrups: (Amla syrup, Balchaturbhadra syrup) V. Goolkand: (Rose , Silk cotton
flowers).

@,
0’0

Course Learning Outcome(s):
They get good knowledge to work in Industry related to natural products.

> Text books :

1.

10.

11.

12.
13.

14.

15.

16.
17.
18.

Agnivesh (1968): Charak Samhita (Volume I-11) (an Edn.). Sastu Sahitya Vardhak Karyalaya, Bhadra,
Ahmedabad.

Ambasta S. P. (1986): The Useful Plants of India. Publication & Directorate, CSIR, New Delhi.

Anjaria J., Parabia M.H. and Dwivedi S. (2002): Ethnovet Heritage- Indian EthnoVeterinary Medicine: An
Overview. Pathik Enterprise, Ahmedabad.

Anonymous (1998): Quality Control Methods for Medicinal Plants Materials (Authorized Reprint). World Health
Organization, Geneva.

Anonymous (1999): Indian Herbal Pharmacopoeia (Volume I — II). Joint Publication of Regional Research
Laboratory (CSIR), Jammu and Indian Drug Manufacturers’ Association.

Anonymous (2002): WHO Monographs on selected Medicinal Plants (Volume I-11). World Health
Organization, Geneva

h
Bahl A. and Bahl B.S. (2001): Textbook of Organic Chemistry (16t Edn.). S. Chand & Company Ltd., New

Delhi. - 15 - Behramji D. J. (1952): Aushadhakar- Ayurveda Ane Unani Vaidya Vidya no Mahagranth (1St
Edn.). Gandiv Sahitya Mandir, Surat.

Bobitt J.M., Schwarting A.E. and Gritta R.J. (1968): Introduction to Chromatography. Van Nostrand Reinhold
Company, NewYork.

Bolliger H.R., Brenner M., Ganshirt H., Mangold H.K., Seiler H., Stahl E. and Waldi D. (1965): Thin Layer
Chromatography — A Laboratory Handbook. Springer-Verlag Academic Press Inc. NewYork, London

d
Cappuccine J.G. and Sherman N. (2004): Microbiology — A Laboratory Manual (2n Ind. Reprint). Pearson
Education (Singapore) Pte. Ltd.

Chatwal G.R. (2001): Synthetic Organic Chemistry (3rd Edn.) (Reprint). Himalaya Publishing House, New
Delhi.

Chauhan M. (): Microscopic profile of powdered drug used in Indian System of Medicine (Volume I).

Chopra R.N., Nayar S.L. and Chopra I.C. (1969): Glossary of Indian Medicinal Plants. Publication and
Information Directorate, CSIR, New Delhi

Cracker L.E. and Simon J.E. (edt. by) (2002): Herbs, Spices and Medicinal Plants : Recent Advances in
Botany, Horticultuire and Pharmacology (Volume I-1V) (Ind. Reprint). CBS Publishres & Distributors, New
Delhi

d
DerMarderosian A. and Beutler J.A. (Co edt. by) (2002): The Review of Natural Products (Volume I- 1) (2n
edn.). Facts and Comparisons, Missouri, USA.

Evans W.C. (2002): Pharmacognosy (15th Edn.). Saunders Publications.

Grieve M. (1982): A Modern Herbal (Volume I-11). Dover Publications, Inc. NewYork.

Handa S.S. and Kaul M.K. (edt. by) (1997): Supplement to Cultivation and Utilization of Medicinal Plants.
Regional Research Laboratory, CSIR, Jammu-Tawi, J&K, India - 16 -

» Reference books:
» E- content/ E-books (optional)
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, IV SEMESTER

Paper Code &Title: 20 BOT404: Plant Pathology

No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)

0,

% Course Learning Objective(s):

- To make students to understand the process of Diseases of Plants.

UNIT -1

Importance of plant diseases. classification of plant diseases, causes of plant diseases.
Methods, symptoms and identification of plant diseases. Dispersal of plant pathogens- Active and passive.

UNIT — 11

Pathogenesis: Infection phenomena — pre penetration, penetration and post penetration.
Factors affecting infection. Effect of environment on plant disease development — Temperature, humidity and
light.

UNIT - 111

Enzymes and toxins: Enzymes involved in disease development; toxins and their role in plant health.

Disease resistance: (i) Protection (structural, chemical, absence of nutrients and common antigens) (ii) Defence
(histological defence, chemical-polyphenols, prohibitins, inhabitins, phytoalexins and lectins), Genetic
resistance: resistant genes.

Disease control: Cultural practices, chemical methods (insecticides, fungicides), biological control:
introduction, biological control of insects and pests, use of resistant varieties, integrated management for
disease control and quarantine programs for seed- borne and seed stocks.

UNIT - IV

Symptoms, etiology, epidemiology & control measures with reference to the following: Fungal diseases — Club
root of crucifers, Damping off of seedlings. Leaf spot of turmeric, Ergot of bajra, Powdery mildew of Cucurbits,
Grain smut of Sorghum, Coffee rust, Blast disease of Rice, Wilt of Cotton, Tikka disease of ground nut and red rot
of sugarcane.

Symptoms, etiology, epidemiology & control measures with reference to the following: Bacterial diseases — Citrus
Canker, Angular leaf spot of cotton, Bacterial leaf Blight of rice and Brown rot of potatoes.

UNIT -V

Nomenclature and classification of plant viruses, viroids. Ultrastructure of Tobacco mosaic Virus( TMV) and
Bacteriophage. Classification of Plant Viruses and isolation and purification of plant viruses .

Brief account, structure, importance, disease cycle and control of the following Plant viral diseases. Tobacco
mosaic Virus, leaf curl of Papaya, Yellow Mosaic of Bhindi, Bunchy disease of Banana and Tristeza of citrus.




+«+ Course Learning Outcome(s):
Student will gain knowledge on the plant diseases.
Student will be able to know the process of infection and factors affecting the spread of the disease.

- Student will be able to know about the control of plant diseases.

NS

6.
7.
8.

9.

» Text books :
Mehrotra R.S. Plant Pathology. Tata Mc Grow Hill Publishing Co. Ltd. New Delhi.
Agrios, G.N. Plant Pathology.
Mehrotra and Agrawal. Plant Pathology.
Bouarab, N.K., N. Bissow and F. Daayf. Molecular Plant Microb Interactions.

©oNo O

> Reference books:

Ravichandra NG. 2013. Fundamentals of Plant Pathology. PHI Learning Pvt. Ltd., Delhi.

Ronald PC. 2007. Plant-Pathogen Interactions: Methods in Molecular Biology. Humana Press, New Jersey.
Mehrotra RS.2006. Plant pathology. Tata McGraw Hill Publishing Co. Ltd., New Delhi.

Sharma PD. 2004. Plant pathology. Rastogi Publications, New Delhi.

Bilgrami S and Dubey HC. 1998. A text book of modern Plant pathology. Sangam Books Ltd., Mumbai.
Stacey G and Keen TN. (ed). 1996. Plant Microbe Interactions. Vols. I-111. Chapman and Hall, New York; Vol.
IV. APS Press, St. Paul, Minnesota.

Singh RS. 1990. Plant diseases. Oxford and IBH Publishing Co., New Delhi.

Butler EJ. 1973. Fungi and diseases in plants. Periodical Expert Book Agency, Delhi.

Roberts D and Boothroyd CW. 1973. Fundamentals of Plant pathology. W. H. Freeman and Co., Ltd., New

York.

Rangaswamy G. 1972. Disease of crop plants in India. Prentice Hall of India, New Delhi.

10.Strobell GA and Mathre DE. 1970. Outline of Plant pathology. D. Van Nostrand-Reinhold Co., New York.
11.Matthews REF. 1970. Plant virology. Academic Press, New York.

12.Agrios GN. 1969. Plant Pathology. Academic Press, New York.

13.Walker JC. 1969. Plant pathology. McGraw Hill Book Co., New York.

14.Wheeler BEJ.1969. An introduction of Plant diseases. John Wiley and Sons Ltd., New York.

15.Smith KM. 1968. Plant viruses. Methuen, London.

16.Mundkar BB.1967. Fungi and Plant diseases. McMillan and Co. Ltd., Calcutta.

17.Wood RKS.1967. Physiological Plant Pathology. Blackwell Scientific Publications, Oxford.

18.Kelman A. 1967. Source Book of Laboratory Exercise in Plant Pathology. W. H. Freeman, New York.
19.Rangaswamy G. 1962. Bacterial Plant Diseases in India. Asia Publishing House, Bombay.

20.Horsfall JC and Diamond AE.1960. Plant Pathology — An Advanced Treatise — 3 volumes. Academic Press, New York.
21.Goodman et al.1957. Biochemistry and Physiology of Infections and Plant Diseases. Princeton, Van Nostrand,
Belgium.

22.Plank JEV.1953. Plant Diseases — Epidemics and Control. Academic Press, New York.

» E- content / E-books (optional)

Narayansamy, P. Plant Pathogen detection and disease diagnosis. 6. Butler, EJ. Fungi and Diseases in Plants.
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003

DEPARTMENT OF BIOSCIENCES & BIOTECHNOLOGY
M.Sc -BOTANY, IV SEMESTER

Paper Code &Title:: 20 BOT405 : Plant Pathology lab

No. of hours per week: 8 Total credits: 4
Total marks: 100 (Continuous evaluation: 30 M & External: 70 M)

» List of experiments

1. Study of symptoms, microscopic examination of diseased parts and identification of the pathogens involved
in different plant diseases.

2. Fungal diseases:

Club root of crucifers, Damping off of seedlings. Leaf spot of turmeric, Ergot of bajra, Powdery mildew of
Cucurbits, Grain smut of Sorghum, Coffee rust, Blast disease of Rice, Wilt of Cotton, Tikka disease of ground
nut and red rot of sugarcane

3. Bacterial diseases :

Citrus Canker, Angular leaf spot of cotton, Bacterial leaf Blight of rice and Brown rot of potatoes.

4 Viral Diseases:

Tobacco mosaic Virus, leaf curl of Papaya, Yellow Mosaic of Bhindi, Bunchy disease of Banana and Tristeza of
citrus.

5. Inspection of dry seed sample & Efficacy of fungicides in controlling seed —borne pathogens.




KRISHNA UNIVERSITY, MACHILIPATNAM - 521003

DEPARTMENT OF BIOSCIENCES & BIOTECHNOLOGY
M.Sc -BOTANY, IV SEMESTER

Paper Code &Title:: 20 BOT406 : Project Work

Total credits: 8
Total marks: 200 (Internal evaluation: 50 M & External: 150 M)

» PROJECT:
Project midterm review 50 marks
Project evaluation 150 marks

- Procedure for Conduct and Evaluation of Project Midterm review:

After selecting the specific project topic, the student shall collect the information
and prepare an abstract, showing his/her understanding of the proposed project
topic as a summary and submit the same to the department before implementation
of the project in the beginning of the IV Semester. The status of the project work
will be reviewed and the presentation shall be evaluated by the departmental
committee consisting of Head of the Department, Project supervisor and a senior
faculty member after two months of the project. It shall be evaluated for 50 marks.
A student shall acquire 2 credits assigned to the Project midterm review, when
he/she secures 40% or more marks for the total of 50 marks. There shall be no
external evaluation for Project midterm review.

In case, if a student fails in Project midterm review, a re-review shall be conducted
within a month. In case if he/she fails in the re-review also, he/she shall not be
permitted for Project Evaluation. Further, such students shall reappear as and when
IV semester regular examinations are conducted.

Procedure for Conduct and Evaluation of Project Evaluation:

Out of a total of 200 marks, 50 marks for Project Review and for the Project
Evaluation, 100 marks shall be for Project report/thesis/record and 50 marks for
the End Semester Examination (Viva-voce). The Viva- Voce shall be conducted
by a committee consisting of HOD, Project Supervisor and an Examiner

nominated by the University.
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003

Open Electives offered by the Department of Biosciences and Biotechnology

» M..Sc: Il semester

e OPEN ELECTIVE -1

Paper Code &Title 20 OEBIT 207 : Entrepreneurship in Biotechnology

This Paper offered to all programs other than M.Sc Biotechnology, M.Sc Botany and M.Sc Zoology.

> M..Sc: Il semester

e OPEN ELECTIVE -2

Paper Code &Title : 20 OEBIT 307: Disease and Health Management

This Paper offered to all programs other than M.Sc Biotechnology, M.Sc Botany and M.Sc Zoology.

Note : Students who are having these papers/content of these papers in their curriculum are not allowed to opt
for the above cited open electives.
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY

M.Sc : Il semester, OPEN ELECTIVE -1
Paper Code &Title 20 OEBIT 207 : Entrepreneurship in Biotechnology

No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)
Course Learning Objective(s):

- To understand the processes of value addition to develop novel products, services and their possible
commercialization.

UNIT -1

Integration of Science, technology and business. Basic principles and practices of management-
Definition, concepts and application; Organization types, coordination, control and decision making in
management .Entrepreneurship in the biotechnology context; Case studies of successful and
unsuccessful bio-entrepreneurs.

UNIT - 1

Biotechnology: emerging industries with examples from Transgenic, Environmental biotechnology,
New drug development, DNA chip technology, Stem cell research, Tissue engineering. Contract
Research Organization, marketing consultancy, bio-learning module etc.

UNIT - IV

Factors affecting biotech business: (finance, infrastructure, equipment, manpower , resources , project
location, end product, quality issues, etc).Core concept of Market: Identification and evaluation of
market potential of various bio-entrepreneur sectors. Marketing, Marketing research- concept and
techniques. Role of Indian government and schemes, financial institutions in fostering bio-
entrepreneurship.

UNIT-V

Personality and attitude, Organizational behavior, Leadership Principles of effective communication
Body language, public speaking, presentations, business proposal writing. Communication aid and
application of technology. Career Opportunities in the Life Sciences Industry. Public policy,
regulatory and ethical challenges facing the entrepreneurial biotechnology firm.

Learning outcome (s):

- The Student will gain knowledge about value addition to develop novel products, services and their
possible commercialization

Recommended Books:

1. Biotechnology Entrepreneurship: Starting, Managing, and Leading Biotech Companies (2014); Craig
Shimasaki, ed. Elsevier Inc.

2. Innovation and Entrepreneurship in Biotechnology, An International Perspective Concepts, Theories and
Cases (2006); Damian Hine and John Kapeleris Edward Elgar Publishing Limited.

3. Information for startups from Indian Govt website, BIRAC website.
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KRISHNA UNIVERSITY, MACHILIPATNAM — 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc : 111 Semester, OPEN ELECTIVE -2

Paper Code &Title : 20 OEBIT 307: Disease and Health Management

No. of hours per week: 04 Total credits: 04
Total marks: 100 (Internal: 30 M & External: 70 M)
% Course Learning Objective(s):

- To understand the Disease prevention and control measures.
- Water borne diseases and Food infections and their control measures.
- Basic knowledge about antibiotics & vaccines

UNIT-I

Disease : Types of diseases. Concepts of Disease, Phases of Disease, The Disease Causative Agents,
Host Factors of Disease, Modes of Transmission of Disease, Disease Prevention and Control, Air
borne infections and control of air-borne microorganisms. Cause, mode of infection, symptoms and
control measures of COVID-19 and Tuberculosis. Antibiotics- narrow spectrum, broad spectrum,
sensitivity and resistance .Vaccines- principle and types (briefly).

UNIT-11

Drinking water: Impurities, Indicator organisms and water disinfection. Cause, mode of infection,
symptoms and control measures of Water borne diseases - Cholera, Typhoid, and Hepatitis .

UNIT-I11I

Food borne infections- food poisoning and food intoxication - Food intoxication (Botulism and
Staphylococcal poisoning), Food borne diseases (Salmonellosis and Shigellosis) and their detection.
General account of food preservation (Heat, Dehydration, Osmotic Pressure, Chemical and Radiation
Treatments).

UNIT-1V

Common Vector borne Diseases in India:  Cause, symptoms and control measures of Malaria ,
Dengue Chikungunya and Filaria . Control of domestic/household pests like cockroaches, house
flies and Rodents.

UNIT-V

Personal Hygiene : Personal Habits, Home Sanitation, Health impacts of Cigarette Smoking and
Alcoholism, Mental Health and Daily Allowance of Nutrients. Sanitation in Education Institutions,
hospitals, at public bathing places and swimming pools.

Learning outcome: The student will gain knowledge on disease and health management.




Recommended Books:

. Textbook of Medical Parasitology (2013) by S.C. Panija.

. Textbook of Medical Parasitology (6th edition) by C.K.J. Paniker.
. Medical Microbiology (26th edition) by Jawetz et.al.

. Medical Microbiology (26th edition) by Melnick andAdelberg

. Medical Microbiology (16th edition) by D. Greenwood et.al.

. Medical Microbiology (7th edition) by P. R.Murray

~N o Ok W N

. Textbook of Microbiology (6th edition) by Ananthanarayan and C.K.J.Paniker.
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TEMPLATE FOR FIRST MID TERM EXAMINATION

KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc — Botany, | SEMESTER

First Midterm Examination, Month & year

Paper Code &Title: 20 BOT101

Biology and diversity of Non —Flowering Plants & Gymnosperms
(Model Paper w.e.f 2020-21 admitted batch)

Time : 90 Minutes

Answer ALL questions

Max. Marks : 30 Marks

(5X2 =10 Marks)

ok wn e

Answer Four questions choosing One question from each Unit.
All questions carry Equal marks.

(4X5 =20 Marks)
6. UNIT-1
a.
(OR)
b.
7. UNIT-2
a.
(OR)
b.
8. UNIT-1or UNIT-2
a.
(OR)
b.

9. UNIT-1or UNIT-2 or UNIT-3
a.
(OR)
b.
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TEMPLATE FOR SECOND MID TERM EXAMINATION

KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc — Botany, | SEMESTER

Second Midterm Examination, Month & Year

Paper Code &Title: 20 BOT201:Molecular Biology of plants
(Model Paper w.e.f 2020-21 admitted batch)

Time : 90 Minutes Max. Marks : 30 Marks
Answer ALL questions (5X2 =10 Marks)
1.
2.
3.
4,
5.

Answer Four questions choosing One question from each Unit.
All questions carry Equal marks.

(4X5 =20 Marks)
6. UNIT-4

(OR)
b.
7.UNIT-5
a.
(OR)
b.
8. UNIT-4 or UNIT-5

a.
(OR)
b.

9. UNIT-3 or UNIT-4 or UNIT-5
a.
(OR)




KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, | SEMESTER

Paper Code &Title: 20 BOT101 : Biology and diversity of non —flowering plants &

Gymnosperms (Model Paper w.e.f 2020-21 admitted batch)
Time : 3 hours Total marks: 70 M
1. Answer all questions (Two questions from each unit) (10x2=20 Marks)

a. What are mesosomes

b. Define episomes

c. Write structure of Chlorophyll

d. Differentiate between aplanospore and zoospore

e. Explain archegoniophore?

f. Describe alternation of generation.

0. What is difference between Cryptogams and Phanerogams
h. Why are Pteridophytes important to man

i. Why Cycas is called as living fossil

Answer Five Questions choosing One guestion from each unit (A or B). (5x10=50 Marks)

All questions carry equal marks.

2. A). Explain General characteristics of Bacteria and ultra structure of bacteria.
B). Describe general characters of Actinomycetes and Mycoplasmas.

3. A). Explain General characters and classification of Algae.
B). Explain General characters and classification of Fungi.

4. A). Explain distribution, habit, morphology and reproduction of Hepaticopsida.

B). Explain economic importance of Bryophytes.

5. A). Describe reproduction of Ferns.

B). Explain economic importance of Pteridophytes.

6. A). Explain general characters of Coniferophyta.
B). How do you preserve fossil plants.




KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, | SEMESTER

Paper Code &Title : 20 BOT102 : Biosystematics of Gymnosperms
(Model Paper w.e.f 2020-21 admitted batch)

Time: 3 hours Max. Marks: 70

1. Answer all questions (Two questions from each unit) (10x2=20 Marks)

a. Define Taxonomy

b. Define Omega Taxonomy

c. What is the main difference between Pre Darwinian and post Darwinian system of

classification.

d. What is the main contribution of Lyman Benson
e. Define species

f. Give examples of Intraspecific categories

g. What are effective and valid publication

h. What is tautonym

i. Define parsimony analysis
J. Define cladistics

Answer Five Questions choosing One guestion from each unit (A or B). (5x10=50 Marks)

All questions carry equal marks.

2. A) Describe principles and practices in plant taxonomy
B) Write brief history of pre Darwinian classifications
3. A) Write various aspects of post Darwinian classification
B). Describe Hutchinson system of classification
4. A). Explain TAXONOMIC HIERARCHY
B). Explain Nomenclatural terminology-Type method (typification)
5. A). Explain Embryological characters in relation to taxonomy.
B). Explain phenetic methods in relation to taxonomy
6. A). Explain Chemotaxonomy in details.

B). Explain Molecular evidences in relation to taxonomy
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY

M.Sc - BOTANY, | SEMESTER

Paper Code &Title : 20 BOT103 : Cell Biology and Genetics

(Model Paper w.e.f 2020-21 admitted batch)

Time: 3 hours

1. Answer all questions (Two questions from each unit)

a. Define Biomembrane

b.What are plasmodesmata

c. What do you know about Semiautonomous organelle
d. What is cytoskeleton?

e. What is the difference between gene and allele

f. What do u know about multiple allele

g. Name any 4 chemical mutagens

h. What is transition

Max. Marks: 70
(10x2=20 Marks)

i. What is the main difference between linkage and independent assortment

J. What is recombination

Answer Five Questions choosing One guestion from each unit (A or B).

All questions carry equal marks.

2.A). Explain structure and functions of Plasmamembrane.
B). Discuss general account of Plant cell structure.
3. A). Explain organization of chloroplast genome.
B). Describe cell cycle and its control mechanism.
4. A). Explain gene interactions
B). Describe Sex determination mechanism in plants
5. A). Explain molecular basis of mutations.
B). Write about transposons and their role in mutagenesis.
6. A). Explain chromosome mapping in diploids

B). Explain transformation mapping.

(5x10=50 Marks)
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, | SEMESTER

Paper Code &Title: 20 BOT104 : Bioanalytical Techniques
(Model Paper w.e.f 2020-21 admitted batch)

Time: 3 hours Max. Marks: 70
1. Answer all questions  (Two questions from each unit) (10x2=20 Marks)

What is shadow casting?

How is the tissue stained in TEM technique
Define Beer-Lambert’s law.

What do you know about Isoeletricfocussing
What are biology units of radioactivity
Define cryopreservation

How do you calculate pH

What is meant by buffer

What is Whisker plots

Define WWW

s STe e o0 o

Answer Five Questions choosing One guestion from each unit (A or B). (5x10=50 Marks)

All questions carry equal marks.

2.A). Explain Working principles of Simple , Bright field and Phase Contrast Microscope.
B). Write about different sterilization methods.
3, A). Describe principle and methodology of Gel electrophoresis
B). Explain principle and methodology of Fluorescence and Absorption spectrophotometry.
4. A). Explain applications of radioisotopes in Plant Sciences.
B). Explain paleobotanical techniques.
5. A). Explain Principles of pH-electrode, oxygen electrode and lon-selective electrodes.
B). Briefly describe principle of X-ray Diffraction and Biosensors.
6. A). Explain Descriptive statistics.

B). Discuss biological databases and search engines
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DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, Il SEMESTER

Paper Code &Title: 20 BOT?201 : Molecular Biology of plants

(Model Paper w.e.f 2020-21 admitted batch)
Time : 3 hours Total marks: 70 M 1.
1. Answer all questions (Two questions from each unit) (10x2=20 Marks)

What do you know about RNA viruses

What are split genes

What is rho dependent termination

Explain role of inhibitors in transcription.

What is the role of Bacterial small RNA (SRNA) in gene expression
Define co-suppression.

What is silencing construct consists of

What is the role of RNAI in crop protection

Write two key features of artificial miRNA (amiRNA)

What is transgenics

- Se e a0 o

Answer Five Questions choosing One guestion from each unit (A or B). (5x10=50 Marks)
All questions carry equal marks
2. A).Explain organization of genome in prokaryotic and eukaryotic cells.

B).Explain Semiconservative and discontinuous mechanism of DNA replication.

3. A). Describe mechanism of transcription-initiation, elongation and termination in
prokaryotes.
B). Explain Promoter polymerase interactions -DNA foot printing techniques

4. A). Explain Operon concept and inducible and repressible operons.
B). Describe Eukaryotic transcription.

5. A). Explain general mechanism of RNAi-mediated Gene Silencing — siRNA Pathway.
B). Explain Potential role of of RNAI for Crop Protection Against Pathogens and Pests.

6. A). write advantages of advantages of RNAi/amiRNA




KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, Il SEMESTER

Paper Code &Title: 20 BOT?202 : Plant Ecology

(Model Paper w.e.f 2020-21 admitted batch)
Time : 3 hours Total marks: 70 M

1. Answer all questions (Two questions from each unit) (10x2=20 Marks)

a. Define ecosystem

b. Define homeostasis

¢ What are edaphic factors

d. Give examples for Nitrifying bacteria
e. Define autecology

f. Define ecotype

g. Define ecotone

h. What is xerosere

i. What are indicator species

J. Define endemism

Answer Five Questions choosing One guestion from each unit (A or B). (5x10=50 Marks)

All questions carry equal marks

2. A). Describe Structure of Aquatic and estuarine ecosystems.
B). Explain ecologicaenergitics.

3. A). Explain Concept of limiting factors. Leibig’s law of minimum and Shelford’s law
of tolerance.
B). Explain Sulphur cycle.

4. A). Discuss population Characteristics and dynamics.
B).Explain Biotic interrelationships.

5. A). Discuss Classification and structure and characteristics of communities

B). Explain climax concept in succession.

6. A). Discuss Dynamic Phytogeography.
B). Explain various aspects of Biodiversity.
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, Il SEMESTER

Paper Code &Title: 20 BOT?203 : Plant Resources Utilization and Conservation

(Model Paper w.e.f 2020-21 admitted batch)
Time : 3 hours Total marks: 70 M

1. Answer all questions (Two questions from each unit) (10x2=20 Marks)

What is the concept of centre of origin

Define green revolution

Write classification of chillis

What are medicinal uses of coconut

Name any 4 aromatic plants and their Botanical names
What are the uses of rose wood

Define insitu conservation

What are sacred groves? Name any two

Name any four Botanical gardens

Write full form of DBT and NBPGRI
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Answer Five Questions choosing One guestion from each unit (A or B). (5x10=50 Marks)

All questions carry equal marks

1. A). Write briefly about Vavilov’s Eight Center of Origin.
B). Write economic importance of Algae.

3. A). Explain Origin, evolution, Botany, cultivation and uses of Food crops.
B). Describe distribution, description and uses of Fiber Crops.

4. A). Explain distribution, description and uses of medicinal and aromatic crops.

B). Explain distribution, description and uses of Timber yielding plants.

5. A). Write about national parks, biosphere reserves, Wetlands, mangroves.
B). Discuss role of Remote sensing in natural resources conservation.

6 . A). Write about Principles and practices of botanical gardens, field gene banks, in
vitro repositories and cryobanks.
B). Write general account of the activities of Botanical Survey of India (BSI).
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KRISHNA UNIVERSITY, MACHILIPATNAM - 521003
DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY
M.Sc - BOTANY, Il SEMESTER

Paper Code &Title: 20 BOT?204 : Plant development and Plant tissue culture

(Model Paper w.e.f 2020-21 admitted batch)
Time : 3 hours Total marks: 70 M

1. Answer all questions (Two questions from each unit) (10x2=20 Marks)

a. How cell division is controlled in Sam
b. What are trichomes

c. Explain root and microbe interaction
d. Define PCD.

e. What is totipotency

f. Define embryo rescue

g.Define virus indexing

h. Define biotransforn

i. Define gametoclonal variation

J. Define vitrification.

Answer Five Questions choosing One guestion from each unit (A or B). (5x10=50 Marks)

All questions carry equal marks

1. A).Explain Organisation of shoots apical meristem (SAM) cytological and
molecular aspects of SAM.
B). Descibe Determination, control and leaf forms.

2 A). Explain organisation of root apical meristem(RAM).
B). What is the Influence of hormones and environmental factors on senescence, explain.

3 A). Explain tissue culture media, composition, preparation and sterilization.
B). Write about production of virus free plants.

4 A). Explain Ontogeny of androgenic haplods.
B). Explain production of secondary metabolites from cell cultures and hairy root
Cultures.

5 A). Explain Somaclonal variations in tissue culture and Applications.
B). Explain different strategies involved in germplasm storage and gene banks.
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