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M.Sc. Botany Choice Based Credit System -Syllabus (effective from 2021-22 session)

REGULATIONS RELATING TO THE CONDUCT OF UNIVERSITY EXAMINATIONS IN

M.Sc. BOTANY - SEMESTER SYSTEM (CHOICE BASED CREDIT SYSTEM)
DEFINITIONS

1. ‘Programme’ means the entire course of study and examinations (traditionally referred to
as course).

2. ‘Duration of Programme’ means the period of time required for the conduct of the
program. The duration of post-graduate programme shall be 4 semesters.

3. ‘Semester’ means a term consisting of a minimum of 90 working days including
examination days distributed over a minimum of 18 weeks each of 5 working days.

4. ‘Course’ means a segment of subject matter to be covered in a semester (traditionally
referred to as paper).

5. ‘Credit’ (Cr) of a course is a measure of the weekly unit of work assigned for that course.

6. ‘Letter Grade’ or simply ‘Grade’ in a course is a letter symbol (O, E, A, B, C, D, F) which
indicates the broad level of performance of a student in a course.

7. Each letter grade is assigned a ‘Grade point’ (G) which is an integer indicating the
numerical equivalent of the broad level of performance of a student in a course.

8. ‘Credit point’ (P) of a course is the value obtained by multiplying the grade point (G) by
the Credit (Cr) of the course P=G x Cr.

9. Semester Grade point average’ (SGPA) is the value obtained by dividing the sum of credit
points (P) obtained by a student in the various courses taken in a semester by the total
number of credits taken by him/her in that semester. The grade points shall be rounded
off to two decimal places. SGPA determines the overall performance of a student at the
end of a semester.

10. ‘Cumulative Grade point average’ (CGPA) is the value obtained by dividing the sum of
credit points in all the courses taken by the student for the entire program by the total
number of credits and shall be rounded off to two decimal places.

PROGRAMME STRUCTURE

1. Students shall be admitted into post graduate Choice Based Course System in Botany
under the Faculty of Science.

2. The programme shall include Core (COR) Courses, Ability Enhancement Compulsory
Courses (AECC), Skill Enhancement Courses (SEC), Generic Elective Courses (GEC) and
Discipline Specific Elective (DSE) courses. All core (COR) and Special paper DSE Courses
have both theoretical and practical courses. COR, AECC, SEC and GEC courses are
compulsory. DSE courses should be opted by the students and allotted to them as per
availability of the faculty. GEC course should be offered to the students of other
departments and M.Sc. Botany students should opt one GEC course from the P.G. subjects
other than Botany. There shall be a Project /Dissertation in the DSE Course to be
undertaken by all students.

3. The Course of study shall extend over a period of two academic years and will be offered
in four semesters: I and IIl semesters: July to December; II and IV semesters: January to
June, or as specified in the Academic Calendar of the University of Kalyani.
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4. The admission to the PG programme shall be as per the rules and regulations of the

University.

5. The eligibility criteria for admission shall be as announced by the University at the time of

advertisement.

6. The admission to the course shall only be in the first semester at the beginning of each

academic year.

7. M.Sc. degree will be awarded to students who complete a total of 84 credits in a minimum

of two years.

ATTENDANCE

8. A student is required to attend all classes. Theoretical and Practical class attendance will

be counted separately.

9. For candidates taking late admission in the 1st Semester, attendance will be counted from

the date of their admission.

10. A candidate shall be allowed to appear at any of the Semester examinations if he/she has

11.

attended 75% or above of the course lectures/practical classes held during that
semester. If the attendance falls short of 75% but not below 60%, he/she will be allowed
to appear at the examination as non-collegiate candidate on payment of requisite fees.
Candidates attending less than 60% classes in any semester will be treated as
discollegiate and will be debarred from appearing at the examination of that semester.
He/she will be allowed to take re-admission in subsequent one semester only in the next
year.

Shortage of attendance up to a maximum of 10% will be condoned, if (i) A student was
away representing the  University/State/Country in  Athletic/Sports and
Games/Cultural/N.C.C or any other important socio-intellectual event; (ii) Parents’
appeal on health or on other serious grounds duly recommended by the Head concerned
(An authentic certificate from appropriate authorities must be produced).

EXAMINATION, EVALUATION AND GRADING

12.

The EVALUATION SCHEME for each course shall contain two parts: (a) Term-end
evaluation (TEE) and (b) Internal Assessment (IA). 20% weightage shall be given to
internal assessment and the remaining 80% to Term-end evaluation. Therefore, the ratio
and weightage between term-end and internal assessment is 4:1. The points (marks) in
each Course will be as follows:

Points in theoretical courses Points in practical courses
Courses Term-end Internal Term-end Internal
. Total , Total
evaluation | assessment evaluation | assessment
COR 60 15 75 20 5 25
AECC, SEC 20 5 25 - - -

GEC, DSE (soft core) 40 10 50
DSE (special paper) 80 20 100 80 20 100
Project/Dissertation 80 20 100

13. Duration of examination of theoretical courses up to 25 points shall be one hour, 50
points two hours, 60 points two and half hours, 75 points three hours and 100 points
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four hours. The same for the practical courses up to 25 points shall be two hours and up
to 100 points six hours generally.

14. To ensure transparency of the evaluation process, the internal assessment grade awarded
to the students in each course in a semester shall be published on the notice board at
least one week before the commencement of Term end examination.

15. In order to qualify in a semester examination, a student shall have to get minimum
aggregate 40 points (D and above on grade point scale) in each course.

16. There shall generally be no retest for internal assessment. If a student misses a class test
during an on-going semester for health or other valid reasons, he/she may be given a
second chance with the permission of the Departmental Committee. The student has to
justify his/her absence by providing an authentic certified document. However, such a
second chance shall not be the right of the student; it will be the discretion of the D.C. to
give or not to give second chance to a student to appear for internal assessment.

17. For Internal Assessment, two class tests each for 12 points (for COR courses) or 8 points
(for GEC and DSE soft core courses) or 15 points (for DSE special paper courses) will be
conducted comprising of objective (1 mark) and short (3-5 marks) type questions for
each Course. The Class test will be for a duration of 45 minutes (for 12 points), or 30
minutes (for 8 points), or 60 minutes (for 15 points). The average of marks obtained in
two class tests will be considered. The mode of internal assessment of AECC and SEC
courses will be informed later by the concerned teachers. Points will also be awarded for
class attendance and/or assignments for each course during each semester (3 points for
COR courses, 2 points for DSE soft core courses and 5 points for GEC and DSE major
courses). For scoring of attendance, the following principle will be followed: for 280%
attendance 100% point i.e.,, 3/2/5; 79-70% attendance 75% point i.e.,, 2/1/4; 69-60%
attendance 60% point i.e.,, 1/1/3.

18. Internal marks will not change. A student cannot repeat Internal Assessment. Internal
Assessment answer books shall be shown to the students concerned but not the end-
semester answer scripts.

19. Students who have failed semester-end exam may reappear for the semester-end exam
only twice in subsequent period. The student will be finally declared as failed if he/she
does not pass in all credits within a total period of four years.

20. (a) A candidate who fails to qualify or fails to appear at not more than two theoretical /
practical courses in a semester will be treated as Failed but Supplementary (FS) and will
be allowed to prosecute studies in the next semester. He/she will generally be allowed to
appear at supplementary examination for those papers in which he/she has failed. The
date of supplementary examination will be announced as per University P.G. regulation.
However, his/her marks of qualified papers will be retained. (b) If a candidate fails to
qualify or fails to appear at more than two theoretical /practical courses in a semester,
he/she will be treated as Failed but Repeat (FR) and will have to repeat that semester as
a whole in the next year. He/she will not be allowed to join classes of the next semester.

21. The candidate eligible for supplementary examination as per 20(a) or eligible for repeat
semester as per 20(b) will get a chance to appear at maximum of two consecutive
supplementary / total examinations in any semester. However, a candidate will have to
qualify in all the semesters within a span of four years from the year of admission.

22. A candidate who has failed in a theoretical course but has passed the practical course,
based on the former, need not appear in the practical course in the supplementary
examination.
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23. According to the University Regulations, candidates can review only their theoretical
answer scripts of Semester-End examination through the Office of the Controller of
Examinations, Kalyani University. No application for reviewing of a practical paper shall
be entertained. Similarly, the internal assessment answer scripts will also not be
reviewed.

24. The written answer scripts of each term end semester examination will be preserved
according to the University Rules. Class test answer scripts will however be preserved in
the Department for two years from the date of start of the concerned Semester. After that
period, the scripts will be disposed of.

25. The semester end and final grade sheets and transcripts will have only grades and grade
points average.

GRADING SYSTEM
QUALIFICATION | GRADE | SCORE ON 100% POINTS | POINTS
Outstanding 0 90-100 10
Excellent E 80-89 9
Very Good A 70-79 8
Good B 60-69 7
Fair C 50-59 6
Below average D 40-49 5
Fail F >40
SGPAa = Sun of [Credits X Grade Point] calculated for each semester

Sum of credits of all papers in the semester

CGPAP = Sem1GP X1 + Sem2GP X1 + Sem3GP X1.5 + Sem4GP X 1.5for the entire course
5
aSemester Grade Point Average (SGPA)

bCumulative Grade point Average (CGPA)

To satisfactorily complete the M.Sc. Course & qualify for the degree, a student must obtain a
minimum CGPA of 5.

CGPA Division

8-10 1stDiv with Distinction
6.5-7.9 1stDiv

5.5-6.4 2nd Div

6 2nd Div with 55%%*
5-5.4 3rdDiv

(* To convert CGPA into %: CGPA - 0.5 X 100)
26. The following academic calendar will be followed for each semester:
a. Duration of Classes: Four and half months
b. Preparatory leave - Fifteen days maximum

¢. Examination including Practical - Twenty days
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Outline of the Syllabus of the Choice Based Credit System

Course Categories:

Course Transaction Categories:
Evaluation Categories:

COR: Core; AECC: Ability Enhancement Compulsory

Courses, SEC: Skill Enhancement Courses, GEC: Generic

Elective Courses, DSE: Discipline Specific Elective
T: Theory; P: Practical; PW: Project Work
IA: Internal Assessment; TEE: Term End Examination

Course No. Course Name Point | Credit| Hrs/ (Page no.
week for
detail
SEMESTER I
CORE COURSE THEORY
BOTCOR T101 Microbiology & Immunology 75 3 4 9-10
BOTCOR T102 Phycology & Mycology 75 3 4 11-13
BOTCOR T103 Bryology & Pteridology 75 3 4 14-15
sotconios | Teenomy ohugospame Bosysematics, | 5 [ g |y | 1617
BOTAECC Environmental Biology 25 2 2 19
CORE COURSE PRACTICAL
BOTCOR P101 Practical based on Microbiology & Immunology 25 1 3 10
BOTCOR P102 Practical based on Phycology & Mycology 25 1 3 13-14
BOTCOR P103 Practical based on Bryology & Pteridology 25 1 3 15
BOTCOR P104 Practical based on Taxonomy of Angiosperms & | 25 1 3 17-18
Biosystematics, Gymnosperms & Plant Anatomy
Total Points & Credits in Semester I 425 18 30
SEMESTER II
CORE & GENERIC ELECTIVE COURSES THEORY
BOTCOR T205 Palaeobotany & Palynology 75 3 4 20-21
BOTCOR T206 Plant Physiology & Biochemistry 75 3 4 22-24
BOTCOR T207 Genetics, Cytogenetics, Plant Breeding & Biometry 75 3 4 25-26
BOTGECT Plants in Human Welfare 50 4 4 27-29
CORE COURSE PRACTICAL
BOTCOR P205 Practical based on Palaeobotany & Palynology 25 1 3 22
BOTCOR P206 Practical based on Plant Physiology & | 25 1 3 24-25
Biochemistry
BOTCOR P207 Practical based on Genetics, Cytogenetics, Plant | 25 1 3 26-27
Breeding & Biometry
LIBRARY/ FIELD WORK/ TUTORIAL/ REMEDIAL CLASSES / EXTRA- 5
CURRICULAR ACTIVITIES
Total Points & Credits in Semester II 350 16 30
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Course No. Course Name Point | Credit | Hrs/ Page
week | no.for
detail
SEMESTER III
CORE COURSE THEORY
BOTCOR T309 Plant Pathology & Crop Protection 75 3 4 30-31
BOTCOR T310 Plant Molecular Biology & Biotechnology 75 3 4 32-33
BOTCOR T311 Plant Ecology, Biodiversity & Conservation 75 3 4 34-36
CORE COURSE PRACTICAL
BOTCOR P309 Practical based on Plant Pathology & Crop 25 1 3 31
Protection
BOTCOR P310 Practical based on Plant Molecular Biology & 25 1 3 33-34
Biotechnology
BOTCOR P311 Practical based on Plant Ecology, Biodiversity & | 25 1 3 36-37
Conservation
DSE (SOFT CORE) THEORY: Any one from the following;
BOTDSE T301.1 Forensic Botany 50 2 2 37-38
BOTDSE T301.2 Fundamentals of Crop Physiology 50 2 2 38-40
BOTDSE T301.3 Industrial Microbiology 50 2 2 40
BOTDSE T301.4 Pharmacognosy 50 2 2 40-42
SKILL ENHANCEMENT COURSE THEORY
BOTSECT Intellectual Property Rights 50 2 2 42-43
BOTDSE PW (Project/Dissertation/Review Work) 5
Discipline Specific Elective (DSE) special paper Courses are
allotted & BOTDSE PW course is initiated in Semester I1I
Total Core Points/ Credits in Semester III 300 12 21
Total DSE (Soft Core) Points/ Credits in Semester I1I 50 2 2
Total SEC Points/ Credits in Semester III 50 2 2
Total Points/ Credits in Semester III 400 16 30
SEMESTER IV
DISCIPLINE SPECIFIC ELECTIVE THEORY
Any one single combination of Course - 1 & Course - II from the following:
BOTDSE T402.1 Microbiology (Course - I) 100 8 8 44-45
BOTDSE T403.1 Microbiology (Course - II) 100 8 8 45-46
BOTDSE T402.2 Molecular Genetics, Advanced Cell Biology, 100 8 8 47-48
Molecular Breeding & Plant Tissue Culture
(Course -1)
BOTDSE T403.2 Molecular Genetics, Advanced Cell Biology, 100 8 8 48-50
Molecular Breeding & Plant Tissue Culture
(Course - 1I)
BOTDSE T402.3 Mycology & Plant Pathology (Course - I) 100 8 8 51-52
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Mycology & Plant Pathology (Course - 11) 100 8 8 £9.53

Palacobotany,  Palynology &  Evolution | 100 8 | 8 | 5556

BOTDSE T403.3
BOTDSE T402.4

__ | (Course-1)
BOTDSE T4 - -
14034 Palacobotany,  Palynology &  Evolution | 100 8 8 56-57
(Course - 11)
BOTDSET4025 | Phycology (Cowrse - 1) ' T o | 5960
BOTDSE T403.5 l’hycoﬁlrogy (Cowrse = 11) 100 ] 8 60-61
BOTDSE T402.6 Plant Physiology, Biochemistry & Plant Molecular | 100 8 8 62-63
Biology (Course - 1)
BOTDSE T403.6 Plant Physiology, Biochemistry & Plant Molecular | 100 8 8 63-64
Biology (Course - 1)
l BOTDSE T402.7 Pteridology (Course - 1) 100 8 8 65-67
\ BOTDSE T403.7 Pteridology (Course -11) 100 8 8 67
\ DISCIPLINE SPECIFIC ELECTIVE PRACTICAL
BOTDSE P404.1 Practical based on Microbiology (Course | &) 100 8 6 46-47
BOTDSE P404.2 Practical based on Molecular Genetics, | 100 8 6 50-51
Advanced Cell Biology, Molecular Breeding &
Plant Tissue Culture (Course - 1 & 1)
BOTDSE P404.3 Practical based on Mycology & Plant Pathology 100 8 6 54-55
(Course=1&1I)
BOTDSE P404.4 Practical based on Palaeobotany, Palynology & | 100 8 6 57-58
Evolution (Course - &1
BOTDSE P404.5 Practical based on Phycology (Course - 1&11) 100 8 6 61-62
BOTDSE P404.6 Practical based on Plant Physiology, | 100 8 6 64-65
Biochemistry & Plant Molecular Biology
(Course - 1&11) Gl ' ’
BOTDSE P4047 | Practical based on Preridology{(Corse<i&1y | 100/ | 8" |16 | 67-68

DISCIPLINE SPECIFIC ELECTIVE COURSE PROJECT /REVIEW WORK

BOTDSEPW 3K | Project / Dissertation/ Review Work [100] 8 [ s | e ;25
DSE (SOFT CORE) THEORY: Any one from the following; Q-

BOTDSE T405.1 Advanced Immunology 50 2 2 68-69 \,\ead o
BOTDSET405.2 | Advanced Pteridology 50 2 2 | 6970 m?“‘f::w“ﬁg
BOTDSET405.3 | Mushroom Biology 50 2 2 | 7071 03‘:\%6‘2? de

Total DSE (Special paper) Course Points/Credits in Semester IV 400 32 28 ] e

Total DSE (Soft Core) Points/ Credits in Semester IV 50 2 2

Total Points & Credits in Semester IV 450 34 30

TOTAL POINTS & CREDITS :

425 (18) + 350 (16) + 400 (16) + 450 (34) 1625 | 84

# Students be allpwed Jo prorone ﬂsﬂﬂ ‘f"":fecf})iwv\’-b’ﬂ'm wor en ofRan
ImMm/mmAlﬂM rf\miwa,«%mfauln‘,@o w;m{uf 'y percing Their tom
ocadine wak ak B Aema ImeLSTion .,
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M.Sc. Botany Choice Based Credit System -Syllabus (effective from 2021-22 session)

Detailed Syllabus of the Choice Based Credit System

SEMESTER 1
Course No. Course Name Points Credits Hrs./Wk.
BOTCORT101 Microbiology & Immunology 75 3 4
BOTCORP101 Practical based on Microbiology & 25 1 3
Immunology
EVALUATION SCHEME -  THEORY: Internal Assessment (15) + Term End Examination (60)

TEE: 60 points
PRACTICAL:  Internal Assessment (5) + Term End Examination (20)

Theoretical Course
BOTCORE T101
MICROBIOLOGY & IMMUNOLOGY
TEE points: 60 Classes/ Semester: 60

Course Objectives:
The course is designed to acquaint students with the enormous diversity that microbes exhibit
and equip them with the understanding of their structure and biology.

Learning Outcomes:

+ Make students understand the diversity in structure and functioning of prokaryotes.

Learn the mechanism of disease development by pathogens.

To provide insight of the technique in isolation, identification and maintenance of pure
cultures.

Understand the interaction of pathogen with host in relation to infectivity.

» Demonstrate skills in controlling microbial diseases in day-to-day life.

*e

%

%

R/
0.0

5

¢

DS

Course Content: (No. of Classes allotted)
1. History and Development of Microbiology: contributions of Leuwenhoek, Koch, Pasteur,
Jenner and Flemming. (2)

2. Bacterial Systematics: Three kingdom concept of Haeckel, Five kingdom concept of
Whittaker and three domain classification of Woese; Characters used in bacteriology;
Classification- phenetic and phylogenetic; Major groups of microorganisms. 3)

3. Thermodynamic Principles in Microbiology: Concept of free energy, Entropy, Enthalpy,
Energy rich bonds, Chemical potential, Membrane potential, Diffusion potential. 3

4. Bacterial Morphology: Structure, chemistry and function of capsule,pili, flagella, cell wall,
cell membrane, ribosome, chromosome and plasmid, reserve materials and cytoplasmic
inclusions; endospore (structure, formation, germination). (5)

5. History of Development of Virology: nature, classification and nomenclature of viruses;
structural organization and chemistry of viruses; assay of viruses, chemical and physical
determination, assays of infectivity; Virus diseases in plants, symptoms of diseases, general
transmission of viruses; Bacteriophages- isolation and demonstration, structure of
adenoviruses, tobacco mosaic viruses and coliphage Ts; Multiplication of a virulent phage
(Iytic cycle); Lysogeny- nature of lysogeny, vegetative cycle, lysogenic state, prophage cycle,
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induction of a lysogenic cell; Relation of viruses and plasmids in tumour formation-
formation of tumours, formation of animal tumours by DNA viruses and RNA viruses; Brief
idea about SARS virus, MARS virus, Zica virus, Nipah virus, Ebola virus and Hanta virus;

General account of viroids, virusoids, and prions. (20)

6. Microbial Growth and Nutrition: Nutritional types and requirements; Types of media
(natural, synthetic, semisynthetic, complex, selective); Growth- phases of growth, kinetics of
growth, factors influencing growth; Batch culture, continuous culture, synchronous culture,
Diauxie. 5

7. Control of Microorganisms: physical, chemical and chemotherapeutic agents; antibiotic
resistance; control of virus using chemicals and interferon. (2)

8. Genetic Recombination: transformation, transduction and conjugation, detection of
recombinants, overview of bacterial genetic map. (5)

9. Microbes in Nitrogen and Sulphur Cycle: Nitrification, Denitrification, Ammonification;
Mechanism of biological N, fixation and structure and regulation of nif gene; Microbial
oxidation and reduction of sulphur. (4)

10. Medical Microbiology: Air borne diseases, water borne diseases, food borne diseases. (2)

11. Industrial Microbiology: industrial microorganisms, strain improvement, production of
ethanol, penicillin and vitamin B1». 3)

12. Cosmetic Microbiology: concept & current trends. 9]

13. Fundamentals of Immunology: Innate and Acquired immunity, T-cell, B-cell, MHC,
Cytokines, Antigen - types and characteristics: Structure and functions of immunoglobins,
Cell mediated and Humoral Immunity; Ag-Ab reactions and Immunological techniques. (5)

Practical Course
BOTCOR P101
Practical based on MICROBIOLOGY & IMMUNOLOGY

Points: 25 3 hours/ week

1. Study of symptoms of diseases of economically important plants caused by virus.

2. Study of inclusion bodies in virus infected plants.

3. Study of epidermal patterns of virus infected leaves with reference to change in stomatal
index.

4. Biochemical tests for detection of plant viruses.

5. Isolation and staining of Rhizobium from root nodules.

6. Isolation and enumeration of bacteria from air, water and soil samples.

7. Enrichment and isolation of nitrogen fixing bacteria from soils.

8. Endospore and capsule staining of bacteria.

9. Determination of antibiotic sensitivity of bacteria by disc diffusion and agar cup method.

10. Determination of thermal death point of bacteria.

11. Study of bacterial growth and effect of inhibitor on bacterial growth.

12. Biochemical tests for characterization of microorganisms: catalase, protease, amylase,

nitrate reductase, indole production.
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Note: Regularly checked Laboratory records, permanent slides prepared during practical
classes, preserved and dried (herbarium sheets) virus infected plants specimens
collected during field works should be submitted at the time of TEE.

Suggested Readings:

1. Pelczar, M. ], Chan, E. C. S and Kreig, N. R. (1993). Microbiology. Tata McGraw Hill Education
Private Limited, New Delhi

2. Prescott, L. M., Harley, ].P. and Klein, D. A. (1992). Microbiology, WCB Publishers

3. Madigan, M. T. Martinko, J]. M. and Parker Jack. (2000). Brock’s Biology of Microorganisms,
9th edition. Prentice Hall. NJ. USA

4. Sumbali, G. and Mehrotra, R. S. (2009). Principles of Microbiology, 1stedition. Tata McGraw
Hill Publishing Co. Ltd. New Delhi

5. Demain AL, Davis J.E. and Atlas R. M. (1999). Manual of industrial microbiology and
biotechnology. American society for microbiology. Washington DC

6. Khan, J.A. and Dijkstra J. (2007). Handbook of Plant Virology, Taylor and Francis

7. Bos, L. Introduction to plant virology. Oxford and IBH publication

8. Ingraham, |. L. and Ingraham, C.A. (2005). Microbiology: An Introduction. Cengage Learning
Ltd

9. Sinha S.N. (2006). Focus on college practical microbiology. Rita Book Agency, Calcutta-73

10. Talwar G.P., Gupta S.K.A handbook of practical and clinical immunology. CBS, New Delhi

keksk kekskksk kksk
Course No. Course Name Points Credits Hrs./Wk.
BOTCOR T102 (Group A+ B) Phycology & Mycology 75 3 4
BOTCOR P102 Practical based on 25 1 3
Phycology & Mycology
EVALUATION SCHEME -  THEORY: Internal Assessment (15) + Term End Examination (60)

TEE: Group A (40 points) + Group B (20 points)
PRACTICAL:  Internal Assessment (5) + Term End Examination (20)

Theoretical Course
BOTCOR T102
Group A
PHYCOLOGY
TEE points: 40 Classes/ Semester: 40

Course Objectives:

To make students understand the conceptual nature of the polyphyletic group - algae, origin of
various algal groups and the characteristic features of some major algal and their application in
human welfare; and to enable them to apply their knowledge in practical field.

Learning Outcomes:

After completion of the course the students will be able to:

+ Provide an overview of algal systematics and theories explaining chloroplast evolution and
algal origin.

+ Apply this knowledge in understanding the evolutionary significance of algae and use it as a
basis for understanding the evolutionary pathways to other plant groups.
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¢+ Describe the general characteristics of important groups of algae and explain their ecology,
role in environment and in human welfare, and a similar treatment for the phytoplankton as
well.

+ Apply the knowledge and skills acquired to identify various algae species.

Course Content: (No. of Classes allotted)

1. Introduction to Phycology: Polyphyletic group - Implications in definition and
classification; Diversity of habitat, thallus organization and reproduction; Features
considered in classification - storage products, cell wall composition, pigments, flagella,
patterns of mitosis and cytokinesis, life cycle patterns; Endosymbiosis (primary, secondary

and tertiary)and its role in evolution of chloroplast and origin of algae. (6)
2. General Overview: Prochlorophyta; Glaucophyta; Dinophyta; Heterokontophyta
(Bacillariophyceae, Xanthophyceae, Eustigmatophyceae, Phaeophyceae). (12)

3. Cyanophyta: Diversity of forms and habitats; Systematics; Phylogeny and Evolution. 5)
4. Rhodophyta: Diversity of forms and habitats; Evolutionary trends; Ecological roles and
responses. (5)
5. Chlorophyta: Diversity of forms and habitats; Evolutionary trends; Characteristics of major
classes and orders. (5)
6. Phytoplankton: Types of phytoplankton; Community Indices; Ecological implications -
Eutrophication, Algal Blooms and Toxins, Climate change impacts. 5
7. Algae in Human Welfare: Biofertilizers; Bio-fuel; Commercially important Bio-molecules.

(2)

Group B
MYCOLOGY
TEE points: 20 Classes/ Semester: 20

Course Objectives:

This course aims to enhance understanding of students the basic and molecular aspects of fungi,
their current position, cytology, genetics, diversity among different groups and human
pathogens and to develop skills for handling the fungi.

Learning Outcomes:

+ Students will understand fungal biology, their phylogenetic position and major fungal
lineages.

+ Students will learn about variation of thallus and reproductive structure of different groups
and how they cause disease and allergic response in human.

+ Students will also gain skills to describe and identify macrofungi and microfungi based on
their important macroscopic and microscopic features.

Course Content: (No. of Classes allotted)
1. Distinctive Features of Fungi to form a Separate Kingdom & their Classification:
Modern trends, Phylogeny based on 18S rDNA gene sequencing. )
2. The Architecture of Fungal Cell: Cell wall composition and biogenesis, Cell membrane, Cell
organelles and cytoskeleton, Nucleus and its division. 3)
3. Somatic Recombination in Fungi: Heterothallism; Heterokaryosis, Parasexuality. (2)

4. Diversity of Somatic and Reproductive Structures in Different Groups: Myxomycota,
Oomycota, Chytridiomycota, Zygomycota, Ascomycota, Basidiomycota, Deuteromycotina.
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(13)
5. Fungi as Human Pathogens and Allergens. )
Practical Course
BOTCOR P102
Practical based on PHYCOLOGY & MYCOLOGY
Points: 25 3 hours/ week
1. Morphological study and identification of members of the major algal groups -
Cyanobacteria, Rhodophyta, Chlorophyta and Phaeophyceae.
2. Seaweed identification of members of the major algal groups - Rhodophyta, Chlorophyta
and Phaeophyta.
3. Phytoplankton collection and identification of desmids, diatoms and dinoflagellates.
4. Collection of algae from different localities and local tours and submission as voucher
specimens.
5. Study of morphological and reproductive structures of some macro- and micro-fungi.
6. Identification of different fruiting structures of macro-fungi, permanent slides with different

reproductive structures of micro-fungi, spore forms of rust fungi.

Note: Regularly checked laboratory records, permanent slides prepared during practical

classes, specimens collected during field works should be submitted at the time of TEE.

Suggested Readings:

1.

2.

®©

10.

11.

12.

13.

14.

Van Den Hoek, C., Mann D.G. & Jahns H.M. (2009). Algae - An Introduction to Phycology.
Cambridge University Press

Graham, Linda, Graham ].M. &Wilcox L.W. (2009). Algae. Benjamin Cummings from Pearson
Education

Bhattacharya, D. (Ed.) (1997). Origins of algae and their plastids. Springer Wien, New York
Smith, G.M. (1955). Cryptogamic Botany, Algae and Fungi Vol. 1. Tata McGraw-Hill
Publishing Company Ltd

Ray, S. (2006). Cyanobacteria. New Age International Publishers, New Delhi

Bold, H.C. & Wynne,M.]. (1985). Introduction to the algae: Structure and Reproduction.
Prentice-Hall

Lee, R.E. (2008). Phycology. Cambridge University Press

Harris, G.P. (1986). Phytoplankton Ecology. Chapman & Hall

Barsanti, L. & Gualtieri P. (2006). Algae- Anatomy, Biochemistry and Biotechnology. Taylor
& Francis

Bhatia, Bela &VijayaraghavanM.R. (1997). Red Algae: Structure, Ultrastructure and
Reproduction. APH Publication

Vijayaraghavan, M.R. & Kumari S. (1995). The Chlorophyta: Structure, Ultra-structure and
Reproduction. Bishen Singh Mahendra Pal Singh

Alexopoulous, C.J.,, Mims, C.W. & Blackwell, M. (2007). Introductory Mycology. 4t: Edition,
Wiley

Webster, |. & Weber, R. (2007). Introduction to Fungi. 3rd Edition, Cambridge University
Press

Sethi, LK. & Walia, S.K. (2018). Text book of Fungi & their Allies, 2rd Edition, McMillan
Publishers
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15. Mehrotra R.S. &Aneja K.R. An Introduction to mycology, New age International publishers
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Course No. Course Name Points Credits Hrs./WKk.

BOTCOR T103 (Group A+ B)  Bryology & Pteridology 75 3 4

BOTCOR P103 Practical based on 25 1 3
Bryology & Pteridology

EVALUATION SCHEME -  THEORY: Internal Assessment (15) + Term End Examination (60)

TEE: Group A (30 points) + Group B (30 points)
PRACTICAL:  Internal Assessment (5) + Term End Examination (20)

Course Objectives:

The objective is to acquaint the students with non-flowering non-vascular and vascular plants
biology and systematics and their first establishment in terrestrial systems. To teach diversity
and conservation of the organisms is another motto of this course as these organisms are
associated with evolution and economy.

Learning Outcomes:

Students will learn about

+ Biology and systematics of bryophytes and pteridophytes.
Diversity, evolution and conservation of the organism.
Economical approach of the subject.

Present position of the subject and their future prospect.

*e

X3

%

%

%

X3

A

Theoretical Course

BOTCOR T103
Group A
BRYOLOGY
TEE points: 30 Classes/ Semester: 30
Course Content: (No. of Classes allotted)

1. Systematics and Evolutionary Biology: Salient features of major lineages of Bryophytes,
interrelationship and evolutionary trends among the three lineages (liverworts, mosses and
hornworts), morphology, anatomy, ontogeny and differentiation of major plant parts,
classification outlines and criteria used- present vs. past, secondary metabolites and
chemical markers of different families. (10)

2. Ecology, Diversity and Conservation: Ecological significance of bryophytes, diversity and
distribution pattern, conservation needs and strategies, physiological ecology: Water
relations. (10)

3. Cytotogenetics of bryophytes; bryophyte as bioindicators, fossil bryophytes. (6)

4. Model Organisms of Bryophytes: Experimentation in different research fields with
bryophytes, cross fertilization of the field bryology with the other field of plant science,
bottleneck position of the bryology: an assignment (student’s opinion and feedback to opt
this paper for future study). 4)
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Group B
PTERIDOLOGY

TEE points: 30 Classes/ Semester: 30

Course Content: (No. of Classes allotted)

1. Terrestrialization and Evolution of First Vascular Land Plants: Adaptive strategies of the
first vascular land plants, Interrelationship with other groups (Algae, Bryophytes,
Gymnosperm and Angiosperm), Evolutionary network in morpho-anatomy and
organographic development in extinct to extant ferns (focussing major groups), Criteria of
classification present vs. past, Classification outline, Chemotaxonomy (in brief) and
Phylogeny. (15)

2. Sexual Phase and Mating System: Antheridogen, Cytogenetics of Pteridophytes. 5)
3. Ecology and Diversity: Conservation approach, Major world herbaria, Pteridophytes in

phytomedicine, Fern cultivation and gardening,. (5)
4. Pteridophyte Research: India vs. Global scenario, future prospect of the subject

pteridology. (5)

Practical Course
BOTCOR P103
Practical based on BRYOLOGY & PTERIDOLOGY

Points: 25 3 hours/ week

1. Morpho-anatomical study and identification of members of the three lineages -
Marchantiophyta, Bryophyta and Anthocerotophyta.

2. ldentification of diagnostic features of preserved bryophytic specimens and permanent
slides.

3. Collection of bryophytes from different localities and through local tours; their preservation
and identification.

4. Workout of supplied pteridophytic taxa with special focus to morpho-anatomy, staining
techniques of different tissue, study of systematic position (following the classification
studied in theoretical syllabus) and selection of identification criteria upto genus level.

5. Field tour and collection of pteridophytes and preparation of herbarium, dry and wet
preservation method.

Note: Regularly checked laboratory records, permanent slides prepared during practical
classes, specimens collected during field works should be submitted at the time of TEE.

Suggested Readings:

1. Vanderpoorten, A. and Goffinet, B. (2009). Introduction to bryophytes. Cambridge
University Press, Cambridge. ISBN 978-0-521-70073-3

2. Goffinet, B. and Shaw, A. ]. (Edited) (2008). Bryophyte biology. 2nd ed. - XIV + 565 pp,,
Cambridge University Press, Cambridge. ISBN 978-0-521-69322-6

3. Rashid A. (1998). An introduction to Bryophyta. Vikas Publishing house Pvt. Ltd. First
edition.

4. Rashid A. (1999). An introduction to Pteridophyta. Vikas Publishing house Pvt. Ltd. Second
revised edition.

5. Gifford M.E. and Foster A.S. 1988 Morphology and Evolution of Vascular Plants. W H
Freeman and Company

6. Willis, K.J., and McElwain, J. C. 2002. The Evolution of Plants. Oxford University Press, New
York.
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Course No. Course name Points Credits Hrs./WKk.
BOTCORT104 Taxonomy of  Angiosperms & 75 3 4
(Group A + B) Biosystematics, Gymnosperms & Plant

Anatomy
BOTCORP104  Practical based on Taxonomy of 25 1 3

Angiosperms & Biosystematics,
Gymnosperms & Plant Anatomy

EVALUATION SCHEME -  THEORY: Internal Assessment (15) + Term End Examination (60)
TEE: Group A (40 points) + Group B (20 points)
PRACTICAL:  Internal Assessment (5) + Term End Examination (20)

Theoretical Course

BOTCOR T104
Group A
TAXONOMY OF ANGIOSPERMS & BIOSYSTEMATICS
TEE points: 40 Classes/ Semester: 40

Course Objectives:

This course aims to enhance the understanding of the students about the system of

classification of Flowering plants, their origin and diversification. The course also enhances the

knowledge about data resources used in taxonomy, Botanical gardens and Herberia.

Learning Outcomes:

The course will prepare and train the student to

+«+ Understand advanced aspects of the principles of taxonomy (identification, nomenclature,
classification of flowering plants), evolution (speciation, reproductive biology, adaptation,
convergence, biogeography), and phylogenetics (phenetics, cladistics, morphology and
molecules).

+ Do systematic survey of plant families, understand the evolutionary processes and patterns

in the major families and develop expertise on the representative families and local flora.

Course Content: (No. of Classes allotted)
1. Taxonomy: Traditional and Modern concepts )
2. Systems of Angiosperms Classifications: Classifications of Cronquist (1988), Takhtajan
(1997) up to Subclasses / Super orders and of Angiosperm Phylogeny Group (APG IV, 2016).
(4)
3. A General Survey of the Angiosperms Taxa (sensu Cronquist, 1988) with reference to
their characteristics, phylogeny and evolutionary trends: Amborellaceae, Magnoliales,
Caryophyllidae, Nepenthales, Podostemales, Asterales, Alismatales and Orchidales. (10)
4. ICN: Changes, addition and alteration of latest code; principles, rank of taxa and names of
taxa; nomenclatural types, priority of publication and limitation of the priority of
publications; effective and valid publications, author’s citation; changes and rejection of
names, preliminary concept of appendices; Basic idea about Bio-codes and Phylocodes. (4)
5. Concepts of Phytogeography: Endemism in India; invasion and introduction of plants in
India. (2)
6. Botanic Gardens and Herbaria: Importance, examples from India and abroad. (2)
7. Biosystematics: Definition, methods, categories, relationship with classical taxonomy. (2)
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8. Numerical Taxonomy: Definition, principles, logical steps, applications, merits and
demerits. 3)
9. Evolutionary Concept: Basic idea about following terms - Plesiomorphy and Apomorphy;
Symplesiomorphy, Synapomorphy, Autopomorphy; Parallelism and Convergence; Homology
and Homoplasy; Monophyly, Holophyly, Paraphyly and Polyphyly; Heterobathmy, Cline,
Polarity, Anagenesis, Cladogenesis, Stasigenesis, Catagenesis, Phylogram, Dendrogram and
Cladogram. 3)
10. Cladistics: Principles, methods, merits and demerits. (2)
11. Data Sources of Taxonomy: Embryology, phytochemistry; Macromolecules; brief account
of DNA - Taxonomy, DNA - barcoding, Phylogenomics: nuclear rDNA, chloroplast and
mitochondrial DNA; ultrastructure of sieve tube plastids. (4)
12. Taxonomic Literature: Definitions with examples of classical books, index, flora and
manual, revision and monograph, icons, bibliography, catalogue, encyclopedias, glossary

and dictionary;e-Taxonomy; Important periodicals of India and abroad. 3)
Group B
GYMNOSPERM & PLANT ANATOMY
TEE points: 20 Classes/ Semester: 20

Course Objectives:
Students should learn the gymnosperm diversity, evolution and the basic internal structure of
the plant.

Learning Outcomes:
Students will learn about the

7

+ Diversification and evolution of ggmnosperms
+« Internal organization of the plant system

Course Content: (No. of Classes allotted)

1. Introduction to Gymnosperm: A general account and an outline of recent system of
classification of gymnosperms upto order level with characteristic features. (2)

2. Extinct Groups: Palaeozoic Pteridosperms (Lyginopteridaceae, Calamopityaceae,
Medullosaceae, Callistophytaceae); Cycadeoids; more diversification of Gymnosperms;
Caytoniaceae, Corystospermaceae, Peltaspermaceae, Glossopteridceae, Pentoxylaceae. (5)

. Extant Groups: Ginkgos, Conifers and Gnetophytes. 5)

4. Tissue & Differentiation: Meristems and differentiation, origin and development of
sclereids and fibres, phylogeny of xylem and phloem elements, wood anatomy: vascular

w

cambium and its seasonal activity. (4)
5. Anatomical Variations with Ecology: leaf and root anatomy in ecological perspectives;
hydraulic architecture of plant; application of anatomy. 4)

Practical Course

BOTCOR P104
Practical based on TAXONOMY OF ANGIOSPERMS & BIOSYSTEMATICS, GYMNOSPERMS &
PLANT ANATOMY
Points: 25 3 hours/ week

1. Drawing and description of specimens from representative locally available families.
2. ldentification of family with the help of Keys of angiosperms by Davis and Cullen's book and
Hutchinson's book.
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w

Identification of genera and species with the help of local and regional floras.
4. Preparation of an artificial indented /bracketed key at family/generic/ species level, from
locally available plants as well as, from the worked-out plants.

5. Two compulsory local field excursions for familiarization with the local flora.

6. Herbarium specimens (at least 25) of wild plants abundant in the locality to be submitted at
the term-end examination.

7. Studies of morpho-anatomy of conifer leaves and their identification (at least five taxa).

8. Studies of reproductive structures of at least two conifers.

9. Characterization of at least four taxa of ggmnosperms for identification.

10. Field record and plant collection to be submitted (not more than 10 herbarium specimens).
11. Study of sclereids, fibres, tracheids and vessels, TS, TLS and RLS of woody plant.
12. Leaf anatomy of xeromorphic leaves, sun and shade leaves, succulent leaves.

Note: Regularly checked laboratory records, specimens collected during field works and
permanent slides prepared during practical classes should be submitted in a standard
manner along with Field Note Books at the time of TEE.

Suggested Readings:

1. Grant W.F,, Plant Biosystematics, Academic Press, London.

2. Davis, P. H. and Heywood, V. H. 1963. Principles of Angiosperm Taxonomy. Princeton, NJ:
VanNostrand.

3. Johnes, S. B. and Luchsinger, A. E. 1987. Plant Systematics. McGraw-Hill. London.

4. Judd, W. S., Campbell, C. S., Kellogg, E. A, Stevens, P. F., Donoghue, M. J. 2008. Plant
Systematics- A Phylogenetic Approach. SinauerAssoociates, Inc., Sunderland, Massachusetts
USA.

5. Lawrence, G. H. M. 1964. Taxonomy of Vascular Plants. Oxford & IBH Publishers, Calcutta.

6. Naik, V. N. 1984. Taxonomy of Angiosperms. Tata McGraw-Hill Publishing Company Limited,
NewDelhi.

7. Radford, A. E. 1986. Fundamentals of Plant Systematics. Harper & Row, London.

8. Simpson, M. G. 2010. Plant Systematics. Elsevier Academic Press, Amsterdam.

9. Singh, G. 2012. Plant Systematics - Theory and Practice. Oxford& IBH Publishing Co. Pvt. Ltd.

10. Sivarajan, V. V. 1991. Introduction to the Principles of Plant Taxonomy. Oxford & IBH
PublishingCo. Pvt. Ltd., New Delhi.

11. Stace, C. A. 1989. Plant Taxonomy and Biosystematics. Arnold Publishers, United Kingdom.

12. Stuessy, T. F. 2008. Plant Taxonomy - The Systematic Evaluation of Comparative Data.
Columbia, University press, New York.

13. Bhatnagar, S.P. and Moitra, A. (1996). Gymnosperms. New Age International P Limited.
Publishers, New Delhi

14. Taylor E.L., Krings M, and Taylor T.N. 2009. Paleobotany: The biology and evolution of fossil
plants

15. Fahn A (1982). Plant Anatomy. Pergamon press

16. Dickison W.C. 2000. Integrative Plant Anatomy. Harcourt Academic Press. ISBN-13: 978-0-
12-215170-5
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BOTAECC Environmental Biology 25 2 2

(Ability Enhancement

Compulsory Courses)

EVALUATION SCHEME -  THEORY: Internal Assessment (5) + Term End Examination (20)
ENVIRONMENTAL BIOLOGY

TEE points: 20 Classes/ Semester: 20

Course Objectives: The course is designed to help students in understating principles of
environmental biology, and the relationship of humans with the natural world.

Learning Outcomes:

¢ Understand mechanisms by which organisms interact with other organisms and with their
physical environment.

Describe biotic and abiotic factors that influence the dynamics of populations

Appreciate the inter-relationship between organism in population and communities.
Understand principles of toxicology and the harmful effects of toxic metals on humans and

X3

%

5

6

X3

A

environment
¢ Realize the role of various International Organisations for the protection and safeguard of
environment
Course Content: (No. of Classes allotted)
1. Natural Resources: Brief overview; degradation and conservation. (2)
2. Environmental Pollution: (10)

e Air, water, soil - types of pollutants, sources, effects and remedial measures.
e Electronic waste- source, types, components of e-waste, recycling of e waste, impact of e
waste on environment and their management.
e Ecotoxicology - Principles, mechanisms, types and effects.
e Biomonitoring.
3. Global Environmental Change: Green house effects, Global warming- causes and effects;

Ozone depletion. 3)
4. Environmental Impact Assessment. (2)
5. Environmental Law and Policies. (2)
6. Sustainable Development: Concept; National sustainable development strategies. (9]
Suggested Readings:

1. Douglas, J. Futuyma (1998). Evolutionary Biology, (3rd Edition). Sinauer Associates.
2. Eldon, D., Enger, Bradley, Smith, F. (1995). Environmental Science. W C Brown Publications.
3. Grant, W. E. and Swannack, T. M. (2008). Ecological Modelling. Blackwell.
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SEMESTER II
Course No. Course Name Points Credits Hrs./WKk.
BOTCOR T205 Palaeobotany & Palynology 75 3 4
(Group A + B)
BOTCOR P205 Practical based on Palaeobotany 25 1 3

& Palynology

EVALUATION SCHEME -  THEORY: Internal Assessment (15) + Term End Examination (60)

TEE: Group A (30 points) + Group B (30 points)

PRACTICAL:  nternal Assessment (5) + Term End Examination (20)
Theoretical Course
BOTCOR T205
Group A (PALAEOBOTANY)

TEE Points: 30 Classes/ Semester: 30

Course Objectives:

The aim of the course is to decipher a comprehensive knowledge about the sequences of
nature’s own creations (origin and diversification) and disasters (extinction) occurred in
geological past due to interrelations among different spheres (bio-geo-atmo) through study of
fossils as it is one of the authentic evidences in exploring evolutionary history of the Earth.
Besides, the course aims to provide an understanding the application of fossil study in different
fields especially fossil fuel exploration, climatology, plate tectonic movement etc.

Learning Outcomes:

After completion of the course the students will be able to:

+« Describe the general idea about fossils and procedures for its study;

% Explain the origin of life, early life forms, colonization of land plants and subsequent
diversification through evolution in geological past;

+ Determine the geological age of fossils, sedimentary rocks and biostratigraphic correlation
for exploring strata having fossil fuel

% Apply the knowledge in interdisciplinary branches of science

*

Course Content: (No. of Classes allotted)
1. Preservation of Plants as Fossils: Definition; Taphonomy; environment for fossilization;
modes of preservation; types; major rock types, rock cycle and rocks containing fossils;

systematics, reconstruction and nomenclature. €))]
2. Geologic Time: Geologic timescale, relative vs. numerical age, physical and biological
principles for defining relative and numerical age. 4)

3. Early Life: The origin of earth, earliest environment, theories on origin of life, evidences for
the origin of life - prokaryotes, evolution of eukaryotes and fossil records, diversified life -
algae and fungi. (4)

4. Colonization of Land by Plants: Geologic time, environment, vegetative and reproductive
adaptations to land dwelling, fossil evidences - transitional plants with land adaptive
features, early non vascular land plants (bryophytes), early vascular land plants
(pteridophytes). (4)

5. Early Vascular Plants to Early Spore Producing Trees (Arborescent Pteridophytes &
Progymnosperms): Geologic time, environment, advancement in plant adaptive features
for land dwelling with fossil evidences. 4)
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6. Early Spore Producing Trees to Early Seed Producing Trees (Gymnosperms): From
isospores to free sporing heterospores, origin of ovule, hydrasperman reproduction with
fossil evidences. (4)

7. Origin and Evolution of Flowering Plants (Angiosperms): Geologic time, evolutionary
trends - angiosperm derived characteristics, fossil evidences for early flowering plants,
place of origin, radiation, phylogeny. 3)

8. Aspects and Appraisal of Palaeobotany: Palaeobotanical study in exploring - mysteries in
the living planet; origin, evolution, diversification and extinction of species; plant-animal
interaction and co-evolution; plate movement, geological age and correlation of strata;
palaeogeogrpahy, palaeoclimate; fossil fuel. (3)

Group B (PALYNOLOGY)
TEE Points: 30 Classes/ Semester: 30
Course Objectives:
The objective of the course is to provide an understanding of palynological study and its uses in
both classical and applied aspects which encompassing wide spectrum of life.

Learning Outcomes:

By studying this branch of science, students get knowledge of:

% Structural variations, adaptation and evolution of different palynomorphs.

» Palynotaxonomy and evolutionary studies.

» Biostratigraphy and correlation for fossil fuel exploration through Paleopalynology.

» Application of modern spore and pollen grains in various fields through Neopalynology.

‘0

DS

DS

DS

Course Content: (No. of Classes allotted)

1. Spore-Pollen Morphology: units, polarity, symmetry, shape, size, aperture; NPC system for
numerical expression of apertural details; evolution of aperture types. (6)

2. Pollen Wall and Extraexinous Wall Materials: Sporoderm stratification and sculptures;
LO- analysis; sporopollenin; pollen wall development; Ubisch body; pollen connecting

threads, perine, pollen-Kitt. (6)
3. Pollen Grains Adaptation: Pollen grains adaptation in different habitats and pollination
types; pollen wall adaptation and significance; Hermomegathic mechanism. 4)
4. Spore/Pollen Viability and Storage: Estimation; variations; responsible factors; short- and
long-term storage; significance. 4)
5. Pollen Limitation and Plant Diversification: Definition; ecological and evolutionary
relevance. (2)
6. Natural Spore/Pollen traps: Types, their implications in floristic & environment
reconstruction. (2)

7. Branches of Palynology & Application: Branches of palynology; palynology in taxonomic
& phylogenetic deductions; palynology in academic & applied aspects including
melissopalynology, medical palynology, forensic palynology, entomopalynology &
copropalynology. (6)

Practical Course
BOTCOR P205
Practical based on PALAEOBOTANY & PALYNOLOGY
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Points: 25 3 hours/ week
Different techniques (demonstration) to study mega- and micro- plant fossils.

Study of fossil types and modes of preservation.

Systematic study of fossil plants through ages.

Study of extant spores and pollen grains.

Analysis of pollen grains in honey.

AEE I

Note: Regularly checked laboratory records, specimens collected during field works (if
possible) and permanent slides prepared during practical classes should be submitted in a
standard manner along with Field Note Books at the time of TEE.

Suggested Readings:

1. Holmes A. 1978. Holmes Principles of Physical Geology. AbcBooks.

2. Jones, T.P. and Rowe N.P. 1999, Fossil Plants and Spores: modern techniques. The Geological

Society, London.

Meyen, S.V. 1987. Fundamentals of Palaeobotany. Chapman & Hall, New York.

4. Moore, P.D.,, Webb J.A. and Collinson M.E. 1991. Pollen analysis. 2nd Edition. Oxford
(Blackwell Scientific Publications).

5. Senger, R. 1999. Encyclopaedia of Palaeontology. Fitzroy Dearborn Publ

6. Stewart, W.N,, and Rothwell G.W. 1993. Palaeobotany and the Evolution of Plants, 2nd ed.
Cambridge University Press, New York.

7. Surange, K.R., R.N. Lakhanpal and D.C. Bharadwaj. 1974. Aspects and Appraisal of Indian
Palaeobotany. Birbal Sahni Institute of Palaeobotany, Lucknow.

8. Taylor, T.N,, Taylor E.L. and Krings M. 2009. Palaeobotany- The Biology and Evolution of
Fossil Plants. Elsevier.

9. Thomas, B.A., and Spicer R.A. 1987. The Evolution and Palaeobiology of Land Plants. Croom
Helm, London (Dioscorides Press, Portland, OR).

10. Traverse, A. 1988. Paleopalynology.

11. Willis, K.J., and McElwain ].C. 2002. The Evolution of Plants. Oxford University Press, New
York.

12. Bhattacharyya, K., Majumdar, M.R,, and Bhattacharyya Gupta S. 2011. A Textbook of
Palynology. New Central Book Agency (P) Ltd.

13. Cleal, C.J., and Thomas B.A. 1999. Plant Fossils. The History of Land Vegetation. Woodbridge,
Boydell Press, Woodbridge, VA.

14. Erdtman, G. 1969. Handbook of Palynology. Munksgaard, Copenhagen.

w
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Course No. Course Name Points Credits Hrs./WKk.
BOTCOR T206 Plant Physiology & Biochemistry 75 3 4
(Group A+B)
BOTCOR P206 Practical based on Plant Physiology 25 1 3

& Biochemistry
EVALUATION SCHEME -  THEORY: Internal Assessment (15) + Term End Examination (60)

TEE: Group A (30 points) + Group B (30 points)
PRACTICAL: nternal Assessment (5) + Term End Examination (20)

Theoretical Course
BOTCOR T206

PLANT PHYSIOLOGY & BIOCHEMISTRY
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Course Objectives:

The course deals with the diverse physiological and biochemical processes that occur in plants.
The contents of the course impart the study of plant function and behaviour, encompassing all
the dynamic processes of growth, metabolism, development, defence and communication
necessary for life processes of plants.

Learning Outcomes:
On successful completion of this course, students should be able to

7

+ Understand different vital functions and metabolic processes occurring in plants.

+« Demonstrate the relationship between structure and function as the course relates to plant
molecules, cells and tissues.

Learn about the interaction between environment and plant growth & development.

Apply the course as a foundation for numerous recent advanced subjects like Biochemistry,

Agricultural Chemistry, Forestry, Pharmacology etc.

X3

%

%

%

Group A
(Plant Growth & Biochemical Processes)
TEE points: 30 Classes/ Semester: 30
Course Content: (No. of Classes allotted)

1. Water and Plant Cells: Water in Plant life, chemical properties of water, water potential of
Plant Cells, major factors contributing cell water potential, cell wall and membrane

properties. (3)
2. Water Balance of Plants: Water in the Soil, Water absorption by roots, transport through

Xylem, movement from leaf to atmosphere, Soil-Plant-atmosphere continuum. 3)
3. Cell Walls: structure, biogenesis and growth. 3)

4. Early Growth in Plants: Embryogenesis and differentiation of plant organs, Seed
germination and seedling growth. (2)

5. Photosynthesis: Light reactions, organization of light absorbing system, mechanism of
electron and proton transport, Carbon concentrating mechanisms. “4)

6. Transport Processes: Solute transport across membranes; Phloem translocation of
photoassimilates. 3)

7. Stress Physiology: Response and adaptation to abiotic stress: water stress, temperature
stress (heat and cold stress); Gene regulation and proteomics of stress tolerance;
Development of transgenic plants to stress tolerance. 4)

8. Principle of Biochemistry: pH, buffer, reaction kinetics, thermodynamics, law of mass
action, acid base reactions, bond energy, energy rich compounds, redox potential, free

energy. (4)
9. Enzyme: Enzyme Kkinetics, catalytic reactions and regulatory properties, inhibitions, iso-
enzymes, allosterism, ribozyme and abzymes, vitamins as coenzymes. (4)
Group B
(Plant Metabolism & Development)
TEE points: 30 Classes/ Semester: 30
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Course content: (No. of Classes allotted)

1. Phytohormones and Growth Regulators in Plant Development: Chemistry, biosynthesis,
physiological effects, and signal transduction pathways of auxins, gibberellins, cytokinin,
ethylene, abscisic acid, brassinosteroids, polyamines, jasmonates. (6)

Signal Transduction: Signal transduction in higher plants. (2)

Sensory Photobiology: Light control of plant development; phytochrome: properties,
phytochrome induced response, phytochrome signaling pathways, blue light responses. (3)

4. Control of Flowering: Floral meristem and floral organ development, floral evocation. (3)

5. Senescence and Programmed Cell Death: Types of senescence, metabolic changes
associated with senescence and its regulation, influence of hormones. (2)

6. Plant Products in Metabolism: Structure and properties of carbohydrates, lipids, amino
acids, proteins, nucleic acids; secondary metabolites. 5

7. Energy Yielding Metabolisms: Paths of energy synthesis through Glycolysis, Citric acid
cycle, plant mitochondrial electron transport chain, alternative oxidase, PPP cycle,
regulation of respiratory pathways, Lipid metabolism: fatty acid biosynthesis and oxidation.

(6)

8. Nitrogen Metabolism: Biological and non-biological nitrogen fixation, nitrate and

ammonium assimilation. 3)

Practical Course
BOTCOR P206
Practical based on PLANT PHYSIOLOGY & BIOCHEMISTRY

Points: 25 3 hours/ week

Estimation of sulphur.

Estimation of reducing sugar.

Effect of substrate concentration on enzyme activity and determination of K.

Effect of temperature and pH on enzyme activity.

Study of invertase, diastase and urease activity.

Measurement of water potential of plant tissue.

Extraction of fat by Soxhlet’s apparatus.

Determination of acid value and saponification value of fat.

Induction of a-amylase synthesis in aleurone cells of rice grains by GAs.
. Paper chromatography of amino acids.
. Effect of uncoupler on rate of respiration.
. Study of Hill reaction in isolated chloroplast.
. Effect of anti-transpirant on the rate of transpiration.

W PN W

R R
W N RO

Note: Regularly checked laboratory records should be submitted in at the time of TEE.

Suggested Readings:
1. Taiz L., Zeiger, E, Moller, I. M. & Murphy, M. (2015) Plant Physiology and Development,
6t edition, Sinauer Associates, USA.
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2. Taiz L. and Zeiger, E. (2010) Plant Physiology, 5tedition, Sinauer Associates, USA.

3. Jones R, Ougham H., Thomas H. and Waaland S. (2012) The Molecular Life of Plants,
Wiley-Blackwell, USA.

4. Buchanan B. B, Gruissem, W and Jones R. ]. (2000) Biochemistry and Molecular Biology
of Plants, American Society of Plant Physiologists, MD, USA.

5. Hopkins W. G. and Huner N. PA. (2008) Introduction to Plant Physiology, 4t edition,
John Wiley & Sons Ltd.

6. Nelson D. L. and Cox M. M. (2008) Lehninger Principles of Biochemistry, 5% edition,
W.H.Freeman and Company, New York, USA.

7. Berg]. M,, Stryer, L., Tymoczko ]. and Gatto G. (2019) Biochemistry, 9th edition, Worth
Publishers, USA.
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Course No. Course Name Points Credits Hrs./Wk.

BOTCOR T207 Genetics, Cytogenetics, Plant Breeding & 75 3 4

(GroupA+B)  Biometry

BOTCOR P207  Practical based on Genetics, Cytogenetics, 25 1 3
Plant Breeding & Biometry

EVALUATION SCHEME -  THEORY: Internal Assessment (15) + Term End Examination (60)

TEE: Group A (40 points) + Group B (20 points)
PRACTICAL: nternal Assessment (5) + Term End Examination (20)

Theoretical Course
BOTCOR T207
Course Objectives:
To make students understand the concepts of Mendelian and non-Mendelian inheritance,
population genetics, gene transfer mechanisms in prokaryotes, linkage mapping, transposable
elements, regulation of gene expression, cytogenetics, various breeding methods, x?2 test, t-test,
analysis of variance, correlation and regression.

Learning Outcomes:

+¢ The unit will provide an understanding of Mendelian and non-Mendelian inheritance.

+ The unit will enable the students to determine the allelic and genotypic frequencies in a
population and use of linkage and recombination frequencies to map genes.

% Students will understand chromosome structure, different chromosomal aberrations and
special types of chromosomes.

+« The unit will provide an understanding of mobile genetic elements and gene regulations in
prokaryotic and eukaryotic cells.

+ Students will learn about various breeding methods and biostatistics.

Group A
GENETICS & CYTOGENETICS
TEE points: 40 Classes/ Semester: 40
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Course Content: (No. of Classes allotted)
1. Mendelian Inheritance: Meiosis; Chromosome theory of inheritance; Mendelian laws; Gene
interactions. (7

2. Non-Mendelian Inheritance: Organelle heredity; Infectious heredity; Maternal effects. (3)
3. Population Genetics: Hardy-Weinberg principle; gene frequency in a population, genetic

equilibrium, factors affecting gene frequency. 3)
4. Microbial Genetics: Transformation, conjugation and transduction and their significance in
gene mapping. 3)
5. Chromosome: Structure and nomenclature, centromere and telomere, chromosomal
aberrations. 3)
6. Special Chromosomes: Lampbrush, Polytene and B-chromosome. 3)
7. Sex Determination: Sex determination in plants; dosage compensation; sex linked
inheritance. 3)
8. Linkage and Crossing Over: Chiasma frequency and genetic map distance; Tetrad analysis;
Centromere mapping with ordered tetrad. 5)
9. Transposable Elements: In bacteria (IS elements, composite transposons), maize (Ac and
Ds elements), Drosophila (P-elements) and their genetic significance. 5)

10. Genetic Regulation: Regulation of gene expression in prokaryotes and their viruses - lac,
trp and ara operons of E. coil, Lambda lytic-lysogenic regulatory cascade; regulation of

eukaryotic gene expression - brief account. (5)
Group B
PLANT BREEDING & BIOMETRY
TEE points: 20 Classes/ Semester: 20
Course Content: (No. of Classes allotted)

1. Breeding methods: Introduction and conservation of germplasm, mass selection, pure line
selection, clonal selection, hybridization, selection after hybridization (bulk, pedigree,

recurrent), heterosis & inbreeding depression. (6)
2. Population samples, sampling methods. (2)
3. Frequency distribution: histogram, normal curve, mean, median, mode, variance, standard

deviation, standard error. 3)
4. Probability & test of significance: x2 test (detection of segregation ratio & linkage, test of

independence); t-test (student & paired); analysis of variance (ANOVA). (7
5. Correlation & regression. (2)

Practical Course
BOTCOR P207
Practical based on GENETICS, CYTOGENETICS, PLANT BREEDING AND BIOMETRY
Points: 25 3 hours/ week
1. Determination of mitotic index.
2. Determination of abnormality index and types of chromosomal aberrations/ nuclear
anomalies in root tip meristem upon toxic chemical exposure.
Determination of nucleolar frequency.
Determination of chiasma frequency.
Determination of allelic frequency from ABO blood group in human population.
Pollen viability analysis in few plant species.

AN
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7. Localization of DNA in situ.

Testing goodness of fit from the supplied samples.

9. Isolation of plant genomic DNA, estimation of purity, agarose gel electrophoresis; protein gel
electrophoresis: Native and SDS-PAGE (demonstration).

®©

Note: Regularly checked laboratory records should be submitted at the time of TEE.

Suggested Readings:

=

iGenetics- A Molecular Approach- Peter . Russell (Pearson Int. Edition)

2. Concepts of Genetics- Klug W.S., Cummings M.R,, Spencer C.A. and Palladino M.A.
(Pearson Int. Edition).

3. Genes XII- Lewin Benjamin (Jones & Bartlett publishers)

4. Molecular Cell Biology- Lodish H, Berk A, Kaiser C.A., Krieger M., Scott M.P., Bretscher A,
Ploegh H. &Matsudaira P. (W.H. Freeman & Co.)

5. Principles of Genetics- Snustad D.P. and Simmons M.]. (John Wiley & sons Inc.)

6. Principles of Genetics- Robert H. Tamarin (Tata McGraw-Hill)

7. An Introduction to Genetic Analysis- Anthony ].F. Griffiths, Susan R. Wessler, Sean B.
Carroll, John Doebley (WH Freeman)

8. Solving Problems in Genetics- Richard Kowles (Springer)

9. Molecular Population Genetics-Matthew W. Hahn (OUP USA)

10. Population Genetics-Matthew B. Hamilton (Wiley-Blackwell)

11. Basic Biostatistics and its Application- Animesh K. Datta (New Central Book Agency)

12. Introduction to Biostatistics-Pranab K Banerjee. (S. Chand & Co.)

13. Biostatistics-P.N. Arora, P.K. Malhan (Himalaya Publishing House)

14. Statistics in Biology and Psychology-Debajyoti Das and Arati Das (Academic Publishers)

kokk kskkokk  kskok

Course No. Course Name Points Credits Hrs./Wk.
BOTGECT Plants in human welfare 50 4 4
EVALUATION SCHEME -  THEORY: Internal Assessment (10) + Term End Examination (40)

TEE: 40 points

Theoretical Course
BOTGECT
PLANTS IN HUMAN WELFARE
TEE points: 40 Classes/ Semester: 80

Course Objectives:

This course is designed for the students who will admit Master degree other than Botany and
opt this course as open choice under CBCS programme. Aims are to teach about the basic uses of
plant products in medicine, plant tissue culture and its application, technique employed for
generation of GM crops & their uses, bioprospecting and applications of microbes for obtaining
various biologically significant metabolites and in bioremediation of polluted environments,
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introductory idea of different plant groups and their importance, basic concept on forensic
botany & Intellectual property rights.

Learning Outcomes:

On completion of the course the students will be able to

+ Learn about the biochemical nature and uses of phytopharmaceuticals

% Gain basic knowledge about plant tissue culture, micropropagation & recombinant DNA
protocol

+ Know about the recent advances in the field of Microbiology, its importance in research and

its scope for the application of concepts learned

Understand the biology of different cryptogams & gymnosperms,and learn their importance.

Learn the scientific uses of different plant materials in solving crime cases& about IPR

5

o

X3

%

Course Contents: (No. of Classes allotted)
1. Exploitation of Microorganisms and their Products: Health care products (antibiotics,
interferons, vaccines, hormones, vitamins etc.); enzymes (amylase, protease); organic acids
(citric acid, acetic acid); amino acids (glutamic acid, lysine); alcoholic beverages (bear &
wine); biofuels (ethanol, methane, biogas, biohydrogen); biofertilizers; food & dairy
products; microbes in biological warfare; microbial leaching (copper, uranium); role in
biosorption, biotransformation of xenobiotics; microorganisms in the recovery of precious
metals; microbes in composting and biopesticide formulation; microbes in bioremediation &
biopolymer production; microbes in single cell proteins & single cell oil, Microbial Enhanced
0il Recovery (MEOR). (10)
2. Fungi: General & unique characters, nutrition, thallus structure, spores, basic idea of
different groups; Mushrooms: basidiocarp, ascocarp, macroscopic & microscopic features,
cultivation procedure of edible mushrooms; beneficial & harmful fungi. (10)
Algae: Understanding algae as a plant group; Societal issues involving algae. (6)
4. Bryophyte, Pteridophyte & Gymnosperm: Brief introduction of the plant groups and
evolutionary importance, economy and livelihood of the modern-day people with the
representative taxa of these plant groups. (10)
5. Plant and Medicine: Introduction, source and medicinal uses of the following plant-derived
pharmaceutical compounds - (artemisinin, aspirin, atropine, campothecin, cannabadiol,
ephedrine, digoxin, diosgenin, galanthamine, L-dopa, morphine, codeine, quinine, colchicine,
vincristine, vinblastine, podophyllotoxin, taxol); Importance of phytopharmaceuticals;
Classification of plant secondary metabolites; Exploration of secondary metabolites in

w

therapeutics. (10)
6. Plant Tissue Culture: Concept ofcellular totipotency; culture media; organogenesis;
somatic embryogenesis; haploid plant production and micropropagation. (10)
7. Genetically Modified Crops: Recombinant DNA technology and its use in crop
improvement. (10)

8. Plants in Forensic Investigation: Introduction; use of different branches of Botany
(Palynology; Plant Anatomy including Dendrochronology; Ecology; Limnology; Plant
systematic & Taxonomy; Molecular Biology; Plant Biotechnology; Bioinformatics etc.) in
forensic investigation. (10)
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9. Intellectual Property Rights (IPR): Definition; Differentiating between Intellectual

Property and Physical Property; Types of Intellectual Property Rights; Importance of IPR
(4)

Suggested Readings:

1. Evans W. (2009). Trease and Evans's Pharmacognosy, 16t edition, Saunders Ltd

2. Taiz, L. and Zeiger, E. (2010) Plant Physiology. 5t edition, Sinauer Associates Inc., USA

3. Bhojwani, S.S. and Razdan, M.K. 1996. Plant Tissue Culture: Theory and Practice (a revised
edition). Elsevier Science Publishers, New York, USA

4. Bojwani, S.S. 1990. Plant Tissue Culture: Applications and Limitations, Elsevier Science
Publisher, New York, USA

5. George E.F., Hall M.A. and Klerk ].D. Plant Propagation by Tissue Culture (3rd Ed.), Springer

6. Vasil, LK. and Thorpe, T.A. 1994. Plant Cell and Tissue Culture, Kluwer Academic Press, The
Netherlands

7. Reddy S.M.2017. Applied Microbiology (Agriculture, Environmental, Food and Industrial
Microbiology. Scientific Publishers

8. Aneja K.R.2008. A Textbook of Basic and Applied Microbiology

9. Pandey B.P. College Botany Vol I, S. Chand

10. Coyle Miller Heather. 2005. Forensic Botany: Principles and Applications to Criminal
Casework. CRC Press LLC
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SEMESTER III
Course No. Course Name Points Credits Hrs./Wk.
BOTCOR T309 Plant Pathology & Crop Protection 75 3 4
BOTCORP309 Practical based on Plant Pathology & 25 1 3
Crop Protection
EVALUATION SCHEME -  THEORY: Internal Assessment (15) + Term End Examination (60)

TEE: 60 points
PRACTICAL:  Internal Assessment (5) + Term End Examination (20)

Theoretical Course
BOTCOR T309
PLANT PATHOLOGY & CROP PROTECTION
TEE Points: 60 Classes/ Semester: 30
Course Objectives:
This course deals with basic concepts in plant pathology and interaction of plants with
pathogens, disease management strategies and some important diseases of crop plants.
Learning Outcomes:
+«+ Students will learn about historical background of plant pathology, how pathogens survive
and spread their propagules, how they infect a plant and cause of an epidemic.

« Students will understand the physiological and molecular changes during disease
progression, what are the defense mechanisms employed by a plant against a pathogen and
about the application of different disease management strategies according to the nature of
pathogen.
Students will also learn about symptoms, etiology and control of some important diseases.
Students will also gain skills on media preparation, sterilization, isolation of pathogen and
its inoculation, assay of antimicrobials against pathogens and identify disease and causal
agent based on symptoms and microscopic characters.

%

%

5

6

Course Content: (No. of Classes allotted)
1. Historical and Developmental Aspects of Plant Pathology. (2)
2. Inoculum: Types, production, liberation and dispersal of inoculum, inoculum potential,
factors affecting inoculum potential. 4)
3. Pathogenesis: Penetration, mode of action and roles of cell-wall degrading enzymes, toxins
and growth regulators. (10)

4. Defense Mechanisms of Plants against Infection: Pre-existing structural and biochemical
defense, induced structural and biochemical defense; systemic acquired resistance, induced
systemic resistance; Gene for gene hypothesis; concept of horizontal and vertical resistance.

(15)

5. Physiological (photosynthesis, respiration, translocation of water and nutrients) and
Molecular (protein and nucleic acid) Changes in Diseased Plants. 3)
6. Predisposition, survival of pathogen in nature and its spread, disease epidemics. (2)

7. Principles of Plant Disease Control: exclusion, eradication, protection and therapy. (2)

8. Strategies of Plant Disease Management with special emphasis on cultural and biological
management; plant quarantine; integrated pest management. 4)

9. Fungicides: types, mode of action and uses. 3)

10. Study of Some Plant Diseases with reference to symptoms, etiology and control measures:
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(15)
i. Fungal diseases: Wart and Early Blight of Potato, Blast and Sheath Blight of Paddy,

Panama disease (Fusarium wilt) of Banana, Red Rot and Whip Smut of Sugarcane, Linseed
Rust, Powdery Mildew of Rose, Peach leaf Curl, Tikka disease of Groundnut.

ii. Oomycete diseases: Downy Mildew of Grapes, White Rust of Crucifers.

iii. Bacterial diseases: Leaf Blight of Paddy, Moko disease (bacterial wilt) of Banana.

iv. Viral diseases: Tungro viral disease of Paddy, Mosaic of Potato.

v. Disease caused by nematode: Root Knot of Tomato.

vi. Disease caused by mycoplasma-like organism: Little leaf of Brinjal.

Practical Course
BOTCOR P309
Practical based on PLANT PATHOLOGY & CROP PROTECTION
Points: 25 3 hours/ week
Sterilization and incubation: principles and uses of instruments.
Culture media and their preparation.
Preparation of stabs, slants and pouring of plates.
Isolation of pathogen from diseased tissues (leaf, stem and fruit).
Preparation of pure culture and sub-culturing.
Inoculation of tuber, stem and fruit.
Demonstration of Koch postulates.
Assay of pre-existing toxic compounds in host plant.
Measurement of enzyme activity in pathogen.
. Assay of fungicides by spore germination test.
. Symptomology and histopathology of some common diseases with diagnostic
characteristics in available diseased plant specimens.

O PN DN

[EENY
)

Note: Regularly checked laboratory records, permanent slides prepared during practical
classes, field note book containing colour photograph of fresh pathological specimens taken
during field works mentioning date and place of collection and disease, host and causal agent
should be submitted at the time of term-end examination.

Suggested Readings:

1. Agrios, G.N. (2005) Plant Pathology 4t Edition, Elsevier Publications

2. Tronsmo, A.M., Collinge, D.B., Djurle, A, Munk, L. Yuen, ]J., Tronsmo, A. (2000). Plant
Pathology and Plant Diseases, CABI

Burchett, S. & Burchett, S. (2018). Plant Pathology, Garland Science

Strange, R. N (2003). Introduction to Plant Pathology, Wiley

Sharma, P.D. (2017). Mycology and Phytopathology, Rastogi Publishers

Mehrotra R.S. & Agarwal, A. (2013). Fundamentals of Plant Pathology, McGrow Hill
Education

Singh, R.S. (2017). Introduction to Principles of Plant Pathology, Oxford & IBH Publishing Co.
Singh, R.S. (2009). Plant Diseases 9th Edition, Oxford & IBH Publishing Co.

o Uk W
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Course No. Course Name Points Credits Hrs./Wk.
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BOTCOR T310 Plant Molecular Biology & 75 3 4

(Group A + B) Biotechnology

BOTCOR P310 Practical based on Plant Molecular 25 1 3
Biology & Biotechnology

EVALUATION SCHEME -  THEORY: Internal Assessment (15) + Term End Examination (60)

TEE: Group A (30 points) + Group B (30 points)
PRACTICAL:  Internal Assessment (5) + Term End Examination (20)

Theoretical Course
BOTCOR T310

Group A
PLANT MOLECULAR BIOLOGY
TEE Points: 30 Classes/ Semester: 30

Course Objectives:

Plant molecular biology is the study of the molecular basis of plant life. The course is concerned
with the structure and function of macromolecules that encode and regulate the flow of genetic
information used by living organisms.

Learning Outcomes:
On successful completion of this course, students should be able to

R/

¢+ Gain knowledge about the important techniques of molecular biology.

+ Understand the relationship between the structure and function of macromolecules that
carry and express genetic information

Course Content: (No. of Classes allotted)

1. Recombinant DNA Technology: Restriction enzymes, cloning vectors, construction of
recombinant DNA. €)]
2. Biology of RNA types: Ribosomal RNA, transfer RNA and messenger RNA; m-RNA
modifications: capping, splicing and tailing, Regulatory RNAs and their role in gene
silencing, antisense RNA, Ribozyme, Riboswitch. (5)
Protein Sorting: protein targeting in organelles. 4)
4. Genetic Transformation: Agrobacterium mediated (co-culture, in planta, agroinfection);
Direct method (PEG, electroporation, particle gun method); Reporter genes- screenable and

w

selectable markers. 3)
5. Blotting techniques: Southern, Northern and Western Blot; DNA fingerprinting, DNA foot

printing, basic idea of proteomics and genomics, c-DNA and genomic library. (4)
6. DNA sequencing: manual and automated methods, application as Bioinformatics tool. (4)
7. Polymerase Chain reaction: Types and their application. 3)
8. DNA-protein interactions: methods for detection and analysis. 3)

Group B
BIOTECHNOLOGY

TEE points: 30 Classes/ Semester: 30

Course Objectives:

This course aims to teach the concept and applications of plant tissue culture,
micropropagation, genetic transformation and biotechnological applications for crop
management, basic principles of fermentation, bioreactors, improvement of microbial strain,
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increasing shelf-life of enzymes & whole cell through immobilization, role of microbes in food,
it’s processing and in agriculture, bioremediation, IPR.

Learning Outcomes:

+«+ On completion of the course the students will gain knowledge about principles and methods
of plant tissue culture, micropropagation protocol, genetic transformation methods and
biotechnological applications for crop management.

+¢ Students will learn different fermentation techniques, design of bioreactors, how to improve
microbial strain & shelf-life of enzyme & whole cell, what microbes are used in food & its
processing, as biofertilizer & biopesticides and how they are used for remediation of
pollutants. They will also understand a basic idea on IPR.

+ Students will also gain skills on quantitative estimation of fungal products such as organic
acids, alcohol & enzymes, test in vitro PGP traits and experience one of commonly used

procedure for cultivation of Oyster mushroom.

Course Content: (No. of Classes allotted)

1. Plant Tissue Culture: Cellular totipotency; organogenesis, somatic embryogenesis, Role of
SERK and LEC genes during SE; haploidy and DH populations in crop improvement. 5)

2. Biotechnological Applications for Crop Management: Approaches to improve shelf life of
fruits and vegetables; herbicide resistance; insect and pest management. 5)

3. Micropropagation: Production of virus free plants, virus free assessment methods, genetic
assessment by RAPD and ISSR markers, certification for quality plants. (4)

4. Fermentation Technology: application of fermentation; batch, fed batch & continuous
cultures of microbes; Bioreactors: Principles & their design; microbial strain improvement.
)
Immobilization of microbial enzymes & whole cells and their applications in industries. (2)
Microbes as Food & in food processing, single cell protein. (3)
Biofertilizers and Biopesticides in agriculture. (2)
Environmental Biotechnology: Treatment of waste & waste water; bioremediation.  (4)

© N U

Practical Course
BOTCOR P310
Practical based on PLANT MOLECULAR BIOLOGY & BIOTECHNOLOGY

Points: 25 3 hours/ week
Isolation & purification of plant proteins by salting out process.
Gel electrophoresis of protein.
Estimation of protein by Lowry’s method.
Isolation and purification of DNA and RNA.
Estimation of DNA and RNA.
[solation of chloroplast, Determination of Hill activity.
[solation and purification of an enzyme.
Demonstration on agarose gel electrophoresis technique for DNA.
Plant tissue culture techniques: Media preparation; methods of sterilization.
10. Culture of explants (shoot tips, nodal segments).
11. Callus, cell suspension culture technique.

O PNV WD
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12. Detection of fungal products: organic acids (citric acid & oxalic acid), alcohols (primary
alcohol & secondary alcohol), enzymes (amylase, cellulase, pectinase).

13. Assay of in vitro PGP traits: production of IAA, siderophore, ammonia & solubilization of
inorganic phosphate.

14. Mushroom cultivation (demonstration).

Note: Regularly checked laboratory records should be submitted at the time of TTE.

Suggested Readings:

1. Watson ].D., Baker, T.A,, Bell, S.P., Gann, A., Levine, M., Losick, R. (2007).Molecular Biology of
the Gene, Pearson Benjamin Cummings, CSHL Press, NewYork, U.S.A. 6t edition.

2. Lodish H., Berk A., Kaiser C.A., Bretscher A., Ploegh H., Amon A., Martin K. (2016) Molecular
Cell Biology, W. H. Freeman, 8th edition.

3. Snustad, D.P. and Simmons, M.]. (2010). Principles of Genetics. John Wiley and Sons
Inc.,U.S.A. 5th edition.

4. Klug, W.S,, Cummings, M.R., Spencer, C.A. (2009). Concepts of Genetics. BenjaminCummings.
U.S.A. 9th edition.

5. Russell, P. J. (2010). iGenetics- A Molecular Approach. Benjamin Cummings, U.S.A.3rd
edition.

6. Griffiths, A.J.F., Wessler, S.R., Carroll, S.B., Doebley, J. (2010). Introduction toGenetic Analysis.
W. H. Freeman and Co., U.S.A. 10th edition.

7. Bhojwani, S.S. and Razdan, M.K. 1996. Plant Tissue Culture: Theory and Practice (a revised
edition). Elsevier Science Publishers, New York, USA.

8. Bojwani, S.S. 1990. Plant Tissue Culture: Applications and Limitations, Elsevier Science
Publisher, New York, USA.

9. Collins, H.A. and Edwards, S. 1998. Plant Cell Culture, Bios Scientific Publishers, Oxford, UK.

10. George E.F., Hall M.A. and Klerk ].D. Plant Propagation by Tissue Culture (3rd Ed.), Springer

11. Vasil, LK. and Thorpe, T.A. 1994. Plant Cell and Tissue Culture, Kluwer Academic Press, The
Netherlands.

12. Glazer, A.N. &Nikaido, H. (2007). Microbial Biotechnology: Fundamentals of Applied
Microbiology, Cambridge University Press

13. Okafor,N. & Okeke B.C. (2018). Modern Industrial Microbiology and Biotechnology, CBC
Press

14. Dubey, R.C. (2014). Advanced Biotechnology, S. Chand & Co.

15. Dubey, R.C. (1993). A text book of Biotechnology, S. Chand & Co.
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Course No. Course Name Points Credits Hrs./Wk.

BOTCOR T311 Plant Ecology, Biodiversity & 75 3 4

(Group A + B) Conservation

BOTCOR P311 Practical based on Plant Ecology, 25 1 3
Biodiversity & Conservation

EVALUATION SCHEME - THEORY: Internal Assessment (15) + Term End Examination (60)

TEE: Group A (40 points) + Group B (20 points)
PRACTICAL:  Internal Assessment (5) + Term End Examination (20)
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Theoretical Course
BOTCOR T311

Course Objectives:

To make students develop an understanding of ecology- its scope, nature, and approaches; to
enable comprehension of ecological concepts from different organizational levels, viz.,
Population ecology, Community ecology, Ecosystem ecology andto ensure that understanding
the concepts of ecology, biodiversity and conservation helps students to identify the underlying
relationships and importance.

Learning Outcomes:

After completion of the module the student will be able to:

Discuss the scope of ecology with different approaches

Explain climatic, biotic and abiotic variables as key players

Elucidate the meaning and nature of niche, the fundamentals of competitive exclusion
principle and its eventual expression under different circumstances

» Discuss the structure and processes along with the underlying principles and theories of
population, community and ecosystem ecology and biogeography

Explore the economics of environmental goods and services and biodiversity resources
Analyse and deliberate on issues of biodiversity and conservation

7
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Group A
PLANT ECOLOGY

TEE points: 40 Classes/ Semester: 40
Course Content: (No. of Classes allotted)

1. Introduction to Ecology: Scope and nature of plant ecology. 3)
2. Approaches in Ecological Studies: formulating hypothesis; theoretical ecological models;
probabilistic ecological models. 3)
3. Introduction to Climatology: Atmospheric variables, Remote Sensing, Climate Diagrams.
(2)
4. Abiotic and Biotic Environment: variables in action; influence of abiotic environment on
distribution and abundance of plants; levels of organization of organisms in ecology. 3)
5. Habitat and Niche: concept of habitat and niche; niche width and overlap; fundamental and
realized niche; competitive exclusion principle; extinction; resource partitioning; character
displacement; speciation. (5)
6. Population Ecology: characteristics of population; population growth curves, population
regulation, life history strategies (r and K selection); metapopulation, habitat fragmentation,
demes, source-sink model; population interactions (competition, parasitism, mutualism). (7)
7. Community Ecology: concepts of community, assemblage and guilds; open and closed
communities, ecotone; community continuum concept; community structure; measures of
community structure - diversity indices, similarity measures, food web analysis; succession -
types, mechanisms, concept of climax. (6)
8. Ecosystem Ecology: concept of ecosystem, disturbance (natural and anthropogenic) and
their impact on plant ecology; invasive plant species; resistance and resilience of ecosystems.

(4)
9. Biogeography: biogeographic patterns;biomes; major biogeographical regions of India. (5)
10. Environmental Economics: Introduction; valuation; sustainable development. (2)
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Group B
BIODIVERSITY & CONSERVATION

TEE points: 20 Classes/ Semester: 20
Course Content: (No. of Classes allotted)
1. Biodiversity: Concept, kinds/ levels, importance, methods of study, protection from

depletion; Mega - diversity and Hotspots. (6)
2. Threats to Biodiversity: Causes of threats; Concepts of rare, vulnerable, endangered and

threatened plants (IUCN categories). 3)

3. Conservation: Types of conservation - in-situ conservation: Biosphere Reserve, Wildlife
Sanctuaries, National Parks, World Heritage Sites; Concept and types of Protected Areas
Networks; ex-situ conservation: principles, methods, definition, aims and activities of

W.W.F,, Red Data Book, MAB, CITES, Role of Botanic Gardens and Gene Banks. (7
4. Legal aspects of biodiversity and conservation: International Conventions; Important
National legal instruments - Acts, Rules and Policies. “4)

Practical Course
BOTCOR P311
Practical based on PLANT ECOLOGY, BIODIVERSITY & CONSERVATION
Points: 25 3 hours/ week

1. Quadrat Analysis:

a. Determination of minimum quadrat size by species-area curve.

b. Determination of minimum number of quadrats to be laid down.

2. Quantitative assessment of communities:

a. Determination of frequency, density and abundance of a terrestrial herbaceous plant
community, preparation of frequency diagram and comparison of the same with the
Normal Frequency Diagram.

b. (The species recorded from the field should be submitted as herbarium specimens).

c. Study of an aquatic/ wetland plant community/ phytoplankton community for
assessment of diversity by measurement of species diversity index.

d. (The aquatic/ wetland species recorded from the field should be submitted as wet
specimens).

3. Qualitative assessment of communities:
a. Comparison of three different plant communities using different similarity coefficients.
Determination of microclimate variables of different habitats
Determination of soil density and soil porosity of garden soil
Determination of DO and alkalinity of different water samples
Exercise in designing ecological experiments:

a. Formulation of hypotheses/ research questions to explain any given natural
phenomenon and designing an experiment based on approaches in ecology to test the
same.

8. Field visit: One field excursion to any of the following ecosystems: (a) terrestrial (forest/
grassland) or (b) aquatic (freshwater/ estuarine). Only Field Note Books to be submitted.

N s

Note: Regularly checked laboratory records, dried and wet specimens collected during field
works should be submitted in a proper way at the time of term-end examination.

© Kalyani University, Kalyani-741235, WB, India | prepared by: Post Graduate Board of Studies (PGBOS) in Botany, K.lL



M.Sc. Botany Choice Based Credit System -Syllabus (effective from 2021-22 session)

Suggested Readings:
1. Begon, M. & M. Mortimer (1997). Population Ecology. 2ndEdition. Blackwell Scientific
Publications.

2. Chapman, J.L. & M. .Reiss (2005). Ecology: Principles and Applications. 2nd Edition.

Cambridge University Press.

Dobson, M. & C. Frid (2009). Ecology of Aquatic Systems. Oxford University Press.

Kormondy, E. . (1991). Concepts of Ecology. 34 Edition. Prentice-HallofIndia.

Magurran, A. E. (2003). Measuring Biological Diversity. Wiley-Blackwell Publishing.

Odum, E. P. & W.B. Saunders (1971). Fundamentals of Ecology. Philadelphia.

Oliver, J. E. & ].J. Hidore (2011). Climatology: An Atmospheric science. 2ndEdition, Pearson

Education, New Delhi.

Ricklefs, R.E. & G.L. Miller (2000). Ecology. 4t Edition. W.H. Freeman and Co., New York.

9. Smith, T.M. & R.L. Smith (2001). Ecology and Field Biology. 6th Edition. PrenticeHall.

10. Smith, T. M. & R.L. Smith (20 06). ElementsofEcology.6t"Edition.PearsonEducation,Inc.

11. Stiling, P. (2002). Ecology: Theories and Applications. 4thEdition.Prentice-Hall,Inc.

12. Schulze, E. D, E. Beck & K. Muller-Hohenstein (2005). Plant Ecology. Springer Publication.

13. Southwood, T. R.E. & P.A. Henderson (2000). Ecological Methods. 3rd Edition. Wiley-Blackwell
Publishing House.

14. Heywood V. H. (1995). Global Biodiversity Assessment Cambridge University Press,
Cambridge.

15. Krishnamurthy, K.V. (2003). Text book of Biodiversity. Science Publishers.

16. Kumar, A. & G. Das (2010). Biodiversity, Biotechnology and Traditional Knowledge:
Understanding Intellectual Property Rights. Narosa Publishing House, New Delhi.

17. Lovejoy, T. E. & L. Hannah (2006). Climate change and Biodiversity. Yale University Press.

18. Magurran, A.E. (2003). Measuring Biological Diversity. Wiley-Blackwell Publishing.

19. Wilson, E. 0. (2010). The Diversity of Life. W.W. Norton & Co. Inc. New York.

20. Primack Richard B. Essentials of Conservation Biology. Sinauer Associates, Inc., Publishers,
Sunderland, Massachusetts, USA.
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DSE (SOFT CORE) THEORY COURSES (Any one to be chosen from the following Courses)

BOTDSE T301.1 Forensic Botany

BOTDSE T301.2 Fundamentals of Crop Physiology

BOTDSE T301.3 Industrial Microbiology

BOTDSE T301.4 Pharmacognosy

Course No. Course Name Points Credits Hrs./Wk.
BOTDSE T301.1 Forensic Botany 50 2 2
EVALUATION SCHEME -  THEORY: Internal Assessment (10) + Term End Examination (40)

TEE: 40 points
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Theoretical Course
BOTDSET 301.1
FORENSIC BOTANY
TEE points: 40 Classes/ Semester: 40

Course Objectives:

The aim of the course is to give an idea about botanical remains in solving different mysteries
and crime cases. It is an interdisciplinary branch of botany where the students have to acquire
knowledge of different fields of botany.

Learning Outcomes:

Students will learn

% the history of forensic science and its application.

the branches of Botany used in forensic investigation.

the procedure for collection, documentation, application and preservation of plant life.
and/or plant remains as evidences for using in forensic cases.

+ the advantages of plant materials in solving crime cases.

.0
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Course Content: (No. of Classes allotted)

1. Introduction: Introduction to forensic botany. (2)
2. Use of Botanical Evidence in Criminal Investigation: Botanical evidence and crime scene;
source, transfer, evidence recognition, collection, preservation and documentation of

botanical evidences in criminal investigation. (8)
3. Branches of Botany in Forensic Study: Palynology, Limnology, Plant Anatomy, Plant

ecology, Plant Molecular Biology. (10)
4. Analyses of Samples: Pollen grains; Anatomical structures; Diatoms, DNA. (8)
5. Drug Enforcement: Botanical contributions to drug enforcement. (4)
6. Classic Forensic Botany Cases: Famous case histories by using different botanical

evidences. (8)
Suggested Readings:

1. Coyle Miller Heather. 2005. Forensic Botany: Principles and Applications to Criminal

Casework. CRC Press LLC
2. BockJane H. and Norris 0. David. 2014. Handbook of Forensic Botany. Humana Press.
3. Hall David W. and Byrd Jason H. 2012. Forensic Botany: A Practical Guide. Wiley-
Blackwell.
skksk skkskskok koksk
Course No. Course Name Points Credits Hrs./WKk.
BOTDSE T301.2 Fundamentals of Crop Physiology 50 2 2
EVALUATION SCHEME -  THEORY: Internal Assessment (10) + Term End Examination (40)
TEE: 40 points
Theoretical Course
BOTDSE T301.2
FUNDAMENTALS OF CROP PHYSIOLOGY

TEE points: 40 Classes/ Semester: 40
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Course Objectives:

The objective of course is to educate the students for some basics and preliminary ideas on
plant physiology specially exercised in crop species. This course encompasses the topic which
are exclusively required for crop sustainability, development and productivity under various
agro-climatic zones; categories of crop species according to special physiological pathways;
utilization of crops under stressful condition and to conserve the productivity.

Learning Outcomes:

+« Students will be benefitted to know the distinct variations on physiological pathways for
crops to exercise. The course will enrich the students’ better understanding for any specific
responses in plants for sustainable agriculture through crop cultural practices.

+ The course will offer the students a better platform for understanding in utilization and
exploitation of crop genotypes under various agro-climatic zones.

++ The course will be beneficial for students in delineation of physiological marker to remake
desirable traits for better productivity in agricultural domain.

Course Content: (No. of Classes allotted)

1. Principle of Crop Physiology: area, distribution, classification and application in brief. (4)
2. Irrigation and Improvement of Crop Growth: practices and managements of water
technologies and resultant on yield. 3)
3. Canopy Photosynthesis: leaf area index, leaf area duration, light saturation on canopies, light
compensation and canopy shading, sun crops and shade crops, photosynthetic harvest index.
(6)
4. Crop Growth Dynamics: specific leaf weight, leaf mass ratio, relative growth rate, crop
growth rate, net assimilation rate, yield components. 5
5. Crop Architecture and Modelling: analysis of limiting factors for crop growth, designing of
canopies, light harnessing ratio of canopies, soil-plant continuum. 3)
6. Water Balance in Crops: water potential/osmotic potential, soil-moisture deficits, total soil-
moisture stress, incipient water balance, relative water content, permanent wilting percentage

and crop hydration. (4)
7. COzEnrichment Techniques: principle of FACE, devices and variants of FACE,
photorespiratory regulation, CO2 compensation point, application of FACE in C3 plants. 4)

8. Physiology and Fertilizer Application and Management: water use efficiency (WUE),
nutrient use efficiency (NUE), dynamics of essential nutrients with regards to macro (N, P and
K) and micro (Mg, Br and Zn) nutrients, nutrients toxicity and remediation. 5
9. Chemical Elicitation for Crop Growth: chemical characterization, variants, signalling and
metabolic regulation by elicitors (plant growth derivatives, brassinosteroids, 2,4-D and salicylic
acid). (6)

Suggested Readings:

1. Taiz L. and Zeiger, E. (2010) Plant Physiology, 5ttedition, Sinauer Associates, USA.

2. Hopkins W. G. and Huner N. PA. (2008) Introduction to Plant Physiology, 4t edition, John
Wiley & Sons Ltd.

3. F.L.Milthorpe (1980). An Introduction to Crop Physiology. ISBN 10-0521226244, Cambridge
University Press.

4. Handbook of Plant and Crop Physiology (2021), Edited by Mohammad Pessarakli, ISBN
9780367554545, CRC Press.
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5. “Crop Physiology- application for genetic improvement and agronomy” (2014), Victor
Sadras, Daniel Calderini, eBook ISBN 9780124169791, Hardcover ISBN 9780124171046,

Academic Press.
kksk skkskkok koksk
Course No. Course Name Points Credits Hrs./WKk.
BOTDSE T301.3 Industrial Microbiology 50 2 2
EVALUATION SCHEME -  THEORY: Internal Assessment (10) + Term End Examination (40)

TEE: 40 points

Theoretical Course
BOTDSE T301.3
INDUSTRIAL MICROBIOLOGY
TEE points: 40 Classes/ Semester: 40

Course Objectives:

To promote the possibility of self-employment after M.Sc., to enrich students’ training and
knowledge to practices of Microbiology in industry; to introduce the concepts of experimental
designs in industrial Microbiology, and to help students build-up a progressive and successful
career in industries with a biotechnological perspective.

Learning Outcomes:

On successfully completing the course, students will be able to demonstrate a knowledge and

understanding of:

+ concept of various chemical and antibiotic production from different sources and
manufacture of industrially important products as well as products with pharmaceutical
importance.

Course content: (No. of Classes allotted)

1. Introduction to Industrial Microbiology: History of industry of industrial
microbiology(an art for the past, a skill for the future); Scope of industrial microbiology;
Organization set up for an industrial microbiology. (6)

2. Bioprocessing: Industrial microorganisms and strain improvement; Fermentation media
and systems; Downstream processing and upstream processing; Product development,

regulation and safety. (20)
3. Industrial Process and Products: Microbial enzymes; Fuels and industrial chemicals;

Health care products; Food and beverages; Food additives and supplements. (12)
4. Patent and Intellectual Property rights. (2)
Suggested Readings:

1. A text Book of Industrial Microbiology by Crueger W, Crueger A, 2nd Ed., Sinauer associates,
Inc.1990

2. Industrial Microbiology by L.E. Cassida Jr. John Wiley and sons.

3. Industrial microbiology by Prescott and Dunn

*%kk kkskkk  kokk

Course No. Course Name Points Credits Hrs./Wk.
BOTDSE T301.4 Pharmacognosy 50 2 2
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EVALUATION SCHEME - THEORY: Internal Assessment (10) + Term End Examination (40)
TEE: 40 points

Theoretical Course
BOTDSET 301.4

PHARMACOGNOSY
TEE points: 40 Classes/ Semester: 40
Course Objectives:
Pharmacognosy is the study of drugs from natural origin. The course deals with crude drugs
from plant origin and the contents overlap with the knowledge of Botany and Plant Chemistry.
The course encompasses source, classification, chemical constituents, therapeutic actions, uses
and adulterants of crude drugs from plants.

Learning Outcomes:

On successful completion of this course, students should be able to -

Know about the safe use of herbal drugs

Identify threats of possible drug adulteration and their identification

Use their knowledge to bridge between ethnobotany, medicinal chemistry and
pharmacotherapeutics

+ Aid in drug discovery using natural products.
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Course Contents: (No. of Classes allotted)

1. Definition and Scope of Pharmacognosy: Utility of pharmacopeia. Brief idea about

traditional Indian medicine systems. (2)
2. Classification of Plant-Derived Crude Drugs: Morphological, Pharmacological and

Chemical. 3)
3. Drug Adulteration: Types of adulterants, Detection of adulterants (common examples) (3)
4. Ethnobotany: Scope, its relevance to Pharmacology. (2)

5. Pharmacological Characteristics of the following Ethnomedicinally Important Plants:
Andrographis paniculata (Burm.f.) Nees, Bacopa monnieri (L.) Wettst., Boerhavia repens L.,
Centella asiatica (L.) Urb., Dioscorea alata L. Hemidesmus indicus (L.) R.Br. ex Schult,
Hygrophila auriculata (Schumach.) Heine, Justicia adhatoda L. (Adhatoda vasica Nees),
Paederia foetida L., Phyllanthus emblica L. (Emblica officinalis Gaertn.), Piper longum L.,
Plumbago zeylanica L., Terminalia bellirica (Gaertn.) Roxb., Terminalia chebula Retz.,
Tinospora sinensis (Lour.) Merr. (10)

6. Natural Products as phytomedicine. Major natural products in plants: alkaloids, phenolics
and terpenes. Important plant-derived pharmaceutical products. Future prospects of

phytopharmaceuticals. (4)
7. Metabolic Phytochemistry: Basic secondary metabolic pathways: phenylpropanoid,
shikimate/chorismate, terpenoid and tropane alkaloids. (4)
8. Contemporary techniques of phytochemical analyses. (2)
Suggested Readings:

1. Evans W. (2009) Trease and Evans's Pharmacognosy, 16t edition, Saunders Ltd.
2. Kokate C. K., Purohit A. P. and Gokhale S. B. (2008) Pharmacognosy, Nirali Prakashan
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3. Heinrich M,, Barnes J., Prieto Garcia J. M., Gibbons S. and Williamson E.M. (2018) 3rd edition,
Fundamentals of Pharmacognosy and Phytotherapy, Elsevier.

4. Wallis T. (1967) Text Book of Pharmacognosy, ] & A Churchill, London

Harborne, J.B. (1998) Phytochemical Methods, Chapman and Hall.

6. Dewick P.M. (2009) Medicinal Natural Products: A biosynthetic approach, 3rd edition, John
Wiley & Sons Ltd.

o
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Course No. Course Name Points Credits  Hrs./Wk.
BOTSECT Intellectual Property Rights 50 2 2
EVALUATION SCHEME -  THEORY: Internal Assessment (10) + Term End Examination (40)

TEE: 40 points

Theoretical Course
BOTSECT
INTELLECTUAL PROPERTY RIGHTS
TEE points: 40 Classes/ Semester: 40

Course Objectives:

To introduce fundamental aspects of Intellectual property Rights to students and its role in
management of knowledge economy to acquaint them with the nuances of different types of
IPR- in terms of their registration processes and associated legalities; to make them aware
about current trends in IPR and administrative, institutional and industrial interventions in
fostering IPR.

Learning Outcomes:

After completion of the course the students will be able to:

« Apply the understanding of different aspects of intellectual property rights in terms of their

own academic pursuits and disseminate the same understanding in terms of fostering a

more robust knowledge economy on academic, research and commercial platforms.

Disseminate the knowledge gained in terms of motivating and promoting innovations

Effectuate knowledge on Geographical Indication (GI), and Plant Variety and Farmers’

Rights Protection and their registration aspects

+ Pave way for choosing IPR as a career option in being R&D IP Counsels, Patent examiners, or
Entrepreneurs with sound knowledge of IP.
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Course Content: (No. of Classes allotted)

1. Introduction: Meaning and forms of Intellectual Property Rights; International Conventions;
World Intellectual Property Organisation; Indian scenario. 4)

2. Copyright: Background; Content and substance; Period and assignment of copyright;
Infringement and remedies; penalties. 4)

3. Patents: Historical overview of Patent Law; purpose, policy and meaning of patent;
objectives of Patent Law; patentability; procedure; rights and obligations of patent holder;

infringement and remedies; penalties. (8)
4. Geographical Indications: Meaning and content; protection; procedure; period of validity;
rights and obligations of registration owners; infringement and remedies; penalties. (6)

5. Protection of Plant Varieties & Farmers’ Rights: Meaning and content; definitions;
procedure; rights and privileges; compensations; compulsory licence; period of validity;
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revocation and cancellation of registration; infringement and remedies; penalties; National

Gene Fund. (5)
6. Traditional Knowledge: Documentation of TK; IPR issues in protection of TK; value
addition; transfer of TK. 4)

7. Biodiversity & Environment: Documentation; IPR issues in biodiversity conservation;
Access to plant genetic resources and benefit sharing; Bioprospecting; Biopiracy;

Implications in environmental policies; IPR in environmental sustainability. (6)
8. IP issues in Biotechnology: Patentability issues; Trade Secrets; I[P management; Relevant

International Treaties. 3)
Suggested Readings:

1. Nithyananda, K V. (2019). Intellectual Property Rights: Protection and Management. India, IN:

Cengage Learning India Private Limited.

2. Neeraj, P., &Khusdeep, D. (2014). Intellectual Property Rights. India, IN: PHI learning Private

Limited.

3. Ahuja, V K. (2017). Law relating to Intellectual Property Rights. India, IN: Lexis Nexis.

4.Kumar, A. & G. Das (2010). Biodiversity, Biotechnology and Traditional Knowledge:

Understanding Intellectual Property Rights by Narosa Publishing House, New Delhi.

5. Acharya, N. K. (2004). Text Book on Intellectual Property Rights (2nd Edition) by Asia Law

House, Hyderabad.

6. Sen Gupta, Tamali (2011). Intellectual Property Law in India by Kluwer Law International,

Netherland.

7. G. Dutfield (2000). Intellectual Property Rights, Trade and Biodiversity: Seeds and Plant

Varieties by Earthscan Publications, UK.

8.Castle, D. (2009). The Role of Intellectual Property Rights in Biotechnology Innovation by
Edward Elgar Publishing, UK
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SEMESTER IV
Course No. Course Name Points Credits Hrs./Wk.
BOTDSE T402.1 Microbiology (Course - I) 100 8 8
BOTDSE T403.1  Microbiology (Course - II) 100 8 8
BOTDSE P404.1 Practical based on Microbiology (Course - 1 & II) 100 8 6
BOTDSE PW Project/ Review 100 8 6
TOTAL (BOTDSE T402.1 + T403.1 + P404.1 + PW) 400 32 28

EVALUATION SCHEME-

THEORY (BOTDSE T402.1) :  Internal Assessment (20 points) + Term End Examination (80 points)
THEORY (BOTDSE T403.1) :  Internal Assessment (20 points) + Term End Examination (80 points)
PRACTICAL (BOTDSE P404.1): Internal Assessment (20 points) + Term End Examination (80 points)
PROJECT/REVIEW : Internal Assessment (20 points) + Term End Examination (80 points)

Course Objectives:

Microbiology as special paper of M.Sc. Botany course serves to impart advanced training to the

students in the field of Microbiology with focus on microbial diversity, bioprospecting and

applications of microbes for obtaining various biologically significant metabolites and in

bioremediation of polluted environments. Students undergo hands-on training with state-of-the

art technologies and are trained so as to develop an aptitude for independent research. The

Programme equips students for higher research leading to the Ph.D. Degree in India or in

International Universities overseas, or for employment in Research Institutes, in teaching, and

in Industry.

Learning Outcomes:

% To provide value-based education, with academic excellence and advanced research and to
raise skilled candidates with research caliber in the field of Microbiology

+ To inculcate the advanced concepts of Microbiology including taxonomy, physiology —

Immunology, biomolecular interactions, etc.

To impart the scope for the application of concepts learned in the subject.

To introduce about the recent advances in the field of Microbiology and its importance in
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Theoretical Course
BOTDSE T402.1
MICROBIOLOGY (COURSE - 1)
TEE points: 80 Classes/ Semester: 80
Course Content: (No. of Classes allotted)
1. Origin and Diversity of Microorganisms: (20)

e Primitive life forms; evidence of microbial life on early earth; origin of life; earliest
organisms and metabolic strategies.

e Microbial phylogeny; universal tree of life.

e Bacterial taxonomy; nomenclature and Bergey’s manual; classification and species
concept; nomenclature and formal taxonomic standing, conventional taxonomy,
molecular taxonomy.

2. Microbial Physiology and Metabolism: (30)
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e Enzymes- classification and nomenclature, general properties, extraction, assay and
purification; mechanism of enzyme action, enzyme kinetics, enzyme inhibition.

e (Carbohydrate metabolism- Embden-Meyerhoff-Parnas pathway, TCA cycle, Pentose
phosphate pathway, Electron transport chain and phosphorylation.

* Anaerobic respiration- nitrate, sulfate, thiosulfate, elemental sulfur and carbon dioxide
as electron acceptor.

¢ Fermentation- alcoholic, lactate, formate, acetate, propionate, butyrate, mixed acid and
butane diol; EntnerDuodoroff pathway, Stickland reaction.

e Amino acid metabolism- Concept of Exo- and Endo- peptidases, transamination,
deamination, transmethylation and decarboxylation; Biosynthesis of lysine, glutamic
acid and phenylalanine; protein biosynthesis.

e Lipid metabolism- Detailed account of oxidation of saturated, unsaturated and odd-
carbon fatty acids.

¢ Nucleic acid metabolism- concept of purine and pyrimidine metabolism.

e Oxygenic and anoxygenic photosynthesis , chemosynthesis.

3. Environmental Microbiology: (14)
e Microbial interactions- plant-microbes, animal-microbes, microbe-microbe interactions,
biofilm and its significance.
e Microbiology of air, water and soil; deep sea ecosystem-barotolerant and barophilic
bacteria.
e Microorganisms in mineral recovery; microbial leaching of metals.
e Biogeochemical cycling and microbes.
e Microbes and ecological management.
¢ Biomethanation from agricultural and food processing wastes.
4. Agricultural Microbiology: (8)
e Exploitation of microbes for crop improvement and crop protection.
¢ Biological control of plant diseases and agricultural antibiotics.
e Biopesticides and biofertilizer.
5. Industrial Microbiology: (8)
¢ Fermenters- stirred tank, bubble column, air lift, packed bed.
¢ Industrial production of ethyl alcohol, acetic acid, penicillin, vitamin B12 and amylase.

Theoretical Course
BOTDSE T403.1
MICROBIOLOGY (COURSE - 1I)

TEE points: 80 Classes/ Semester: 80
Course Content: (No. of Classes allotted)
1. Microbial Genetics: (20)

e Bacterial genome replication and cell cycle; Plasmid replication, prokaryotic
transcription and translation.

e Regulation of gene expression in prokaryotes.

e (Genetic recombination in bacteria.

e Viral genome replication.
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2. Immunology: (30)

e Overview of the immune system.

¢ Innate immunity and adaptive immunity, major histocompatibility complex (MHC) and
their role in antigen presentation, cytokines.

e Antigen- chemical nature, types; hapten, adjuvant.

e Monoclonal and polyclonal antibodies.

e Antigen-antibody reaction.

e Hypersenitivity and allergy.

e Vaccines and vaccination.

¢ Immunological techniques- ELISA, RIA, Immunofluorescence, Immunoelectrophoresis,
Flow cytometry, Fluorescence-Activated Cell Sorting (FACS).

Medical Microbiology: (15)

e Principle of epidemiology.

e Air borne diseases, water borne diseases, food borne diseases, arthropod borne
diseases, sexually transmitted diseases, respiratory diseases.

4. Mathematical approach for microbiologists: (15)

¢ Numerical Microbiology Problem solving,

e Concept of mathematical models, Application of Mathematical models to microbiological

processes.
Practical Course
BOTDSE P404.1
Practical based on MICROBIOLOGY (COURSE I & II)

Points: 100 6 hours/ week
1. Isolation and characterization of bacteria from different habitat. (D
2. Growth study of bacteria in presence of inhibitor/stimulator in the medium. )
3. Determination of the potability of water (MPN method). (9]
4. Isolation of root nodule bacteria, their characterization and induction for root hair

curling and artificial nodulation. 1
5. Isolation of phosphate solubilizing, cellulose degrading, nitrogen fixing and I1AA

producing bacteria from soil. (2)
6. Determination of phenol coefficient of different common disinfectants. n
7. Microbial load and quality assessment of salad vegetables. 1
8. Microbiological examination of milk by methylene-blue dye reduction test. n
9. Determination of MIC for different chemicals for inhibition of bacterial growth. )
10. Isolation and identification of E. coli, faecal E. coli and Salmonella from domestic water

and scoring of antibiotic resistant cells present in the population. (D
11. To determine the dilution end point of viruses. 9]
12. To determine the thermal inactivation point of viruses. (1
13. Isolation of bacterial DNA and its quantification by chemical method. (9]
14. Induced mutagenesis and isolation of mutants; replica plating technique. (D
15. Detection of soil protozoa having predatory role on soil bacteria. N
16. Blood grouping (ABO and Rh systems) and cross-matching. )
17. Agglutination tests (Widal test, RPR test. (2)
18. Immunoprecipitation (Ouchterlony technique). 9]
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19. Visit to any industry/research institute and reporting the activity.

Suggested Readings:
1. Microbiology by M.]. Pelczar Jr., E.C.S. Chan and N.R. Krieg. TMH

2. General Microbiology by R.Y. Stanier, E.A. Adelberg, ].L. Ingram . MacMillan

3. Brock biology of microorganisms by M.T. Madigan, ].M. Martinko, J. Parker. PHI

4. Bacterial metabolism by G. Gottschalk. Springer

5. Microbial physiology by A.G. Moat, ].W. Foster. John Wiley

6. Industrial microbiology by L.E. Cassida

7. Medical microbiology by Greenwood

kkk  kkkkk  kkk
Course No. Course Name Poin Credits Hrs./WKk.
ts
BOTDSE Molecular Genetics, Advanced Cell Biology, Molecular 100 8 8
T402.2 Breeding & Plant Tissue Culture (Course - I)
BOTDSE Molecular Genetics, Advanced Cell Biology, Molecular 100 8 8
T403.2 Breeding & Plant Tissue Culture (Course - II)
BOTDSE Practical based on Molecular Genetics, Advanced Cell 100 8 6
P404.2 Biology, Molecular Breeding & Plant Tissue Culture
(Course -1 &1I)

BOTDSE PW  Project/ Review 100 8 6
TOTAL (BOTDSE T402.2 + T403.2 + P404.2 + PW) 400 32 28
EVALUATION SCHEME-

THEORY (BOTDSE T402.2) :  Internal Assessment (20 points) + Term End Examination (80 points)
THEORY (BOTDSE T403.2) : Internal Assessment (20 points) + Term End Examination (80 points)
PRACTICAL (BOTDSE P404.2): Internal Assessment (20 points) + Term End Examination (80 points)
PROJECT/REVIEW : Internal Assessment (20 points) + Term End Examination (80 points)

Theoretical Course
BOTDSE T402.2
MOLECULAR GENETICS, ADVANCED CELL BIOLOGY,
MOLECULAR BREEDING & PLANT TISSUE CULTURE (COURSE - 1)
TEE points: 80 Classes/ Semester: 80

Course Objectives:

To make students understand the concepts of cell cycle regulation and deregulation, genetics
behind the floral organ development, replication of chromosome termini, epigenetics, RNA
biology, concept of genome, metagenomics, genome editing technologies, advances in the field
of proteomics, intracellular compartments and protein sorting, and cell signaling.

Learning Outcomes:

+ The unit will enable the students to understand the role of proteins in controlling cell cycle.

% The unit will provide an understanding of the basic concept of epigenetics and the
underlying mechanisms.

¢ The unit will enable the students to understand the concept of proteome, protein separation
and identification techniques, and post-translational modifications of proteins.

+ Students will also gain knowledge about genome editing techniques, membrane transport,
intracellular compartments and protein sorting and cell signaling,
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Course Content: (No. of Classes allotted)
1. Cell Cycle Regulation and Cancer: Role of proteins in controlling cell cycle; apoptosis;
oncogenes and protooncogenes; tumour suppressor genes; role of EZF and p53 in controlling

cell cycle. (8)
2. Genes Directing Flower Development in Arabidopsis: ABC model, mutations; floral

quartet model of floral organ specification. (2)
3. Replication of Chromosome Termini: End-replication problem and aging in human;

Telomerase. (2)
4. Epigenetics: Introduction, methylation, histone modifications, epialleles. 3)

5. RNA Biology: Gene silencing through antisense RNA technology and Ribozymes; RNA
interference (RNAi) by small regulatory RNAs: different types of small non-coding RNAs,
their biogenesis and functions in posttranscriptional gene silencing; applications of RNAi in
crop quality improvement. (10)

6. Genomes and Genomics: Concept of genome; Genome sequencing strategies, Genomes of
Yeast, Arabidopsis and rice, Genome annotation, Genome duplication, Approaches to analyze
differential gene expression- ESTs, Microarrays and their applications, Reverse genetics-
Gene tagging, Gene trapping, Gene silencing and Gene knockout; Metagenomics. (10)

7. Genome Editing Technologies: CRISPR, TALEN, LEAPER and their applications in crop
improvements. (10)

8. Proteomics: Concept of proteome; Functional, structural and differential proteomics;
Principle of 2D gel electrophoresis (2-DE); advantages and limitations of 2-DE; Protein
Fingerprinting; Gel free proteomics (iTRAQ); Mass spectrometry (MALDI-TOF MS);Post-
translational modifications of proteins; Applications of proteomics in agriculture.(10)

9. Membrane Transport: Lipid bilayer, Membrane transport proteins, Active and passive
membrane transport, lon channels. 3)

10. Intracellular Compartments and Protein Sorting: Compartmentalization of Higher Cells,
Signal peptides and signal patches; Transport of proteins into nucleus, mitochondria and
chloroplasts; Transport of proteins from E.R. through the golgi apparatus; Role of M6P
(Mannose 6-Phosphate) receptor in lysosomal enzyme sorting; Transport from the Plasma

membrane via Endosomes- Endocytosis. (17)
11. Cell Signaling: Cell surface and intracellular receptors; lon channel linked, Signaling via G-
protein linked cell surface receptors. (5)

Theoretical Course
BOTDSE T403.2
MOLECULAR GENETICS, ADVANCED CELL BIOLOGY,
MOLECULAR BREEDING & PLANT TISSUE CULTURE (COURSE - II)
TEE points: 80 Classes/ Semester: 80

Course Objectives:

This course aims to teach the breeding methods, qualitative and quantitative traits, self-
incompatibility and male sterility, heterosis, molecular markers, genetic map construction,
mutation breeding, breeding for disease resistance, heritability, experimental designs,
bioreactors, organogenesis and micropropagation.

Learning Outcomes:
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On completion of the course the students will gain knowledge about:

+ Principles of plant breeding, different types of breeding techniques used, breeding for
disease resistance, heritability and experimental designs.

+¢ The unit will enable the students to learn about molecular markers and construction of
Genetic map.

+ Principles and methods of plant tissue culture and micropropagation protocol.

Course Content: (No. of Classes allotted)
1. Genetic Systems and Breeding Methods: Selection and breeding strategies for self-
pollinated, cross-pollinated and clonally propagated plants. (6)
2. Continuous Variation and its Significance: Qualitative traits and discrete variation,
Quantitative trait and continuous variation, Polygenes and polygenic inheritance. 3)
3. Self-Incompatibility: Basic concept, Genetic and molecular basis of self-incompatibility,
Methods to overcome self-incompatibility in plants. 4)

4. Male Sterility: Overview; Types of male sterility; Mechanisms, Maintenance of male sterile
line, Transgenic male sterility, Induction of male sterility, utilization in crop improvement.

(5)
5. Heterosis: Concept, Types of heterosis, genetic and molecular basis of heterosis and
inbreeding, utilization in crop improvement. 4)

6. Molecular Markers: Development of molecular markers; trends and progress, RFLP, PCR
based, single locus and multi-locus markers, NGS based markers; Applications in crop

improvement. (8)
7. Genetic Maps: Construction of linkage maps, high-density maps, QTL mapping, association

mapping, integration of genetic maps with physical maps/chromosomes. (4)
8. Molecular Breeding: Gene tagging, Marker Assisted Selection (MAS), Bulk Segregation

Analysis (BSA), genomic selection, genome-wide association study (GWAS). (6)

9. Mutation Breeding: Utility and accomplishment of induced mutations. Management of M1
and M2generations, Factors influencing the mutation spectrum and the quality of mutants.

(3)
10. Breeding for Disease Resistance: Pathogenicity vs. Virulence, Physiological races and
differential hosts, Models for plant pathogen recognition, Flor’s hypothesis, Vertical and

Horizontal resistance. (3)
11. Back Cross Method of Breeding: Significance and limitations; multiline concept. (2)
12. Heritability: Understanding, Components of phenotypic variance, Broad-sense and narrow-
sense heritability. (2)
13. Design of Experiments: general principles of field trails, randomized blocks, latin square,
split plot designs, layout of breeding experiment. 3)
14. Bioreactors: Concept; Types of bioreactors- batch, continuous, multistage and immobilized
call bioreactors; Application in plant tissue culture. (2)
15. Organogenesis: Developmental sequences, Mechanism of action of plant hormones, Control
of in vitro organogenesis by cyclin-dependent kinase activity. (5)
16. Somatic Embryogenesis: Gene expression and signal transduction during embryogeneis-
Role of SERK and LEC genes, Brassinosteroid (BR) signaling, Artificial seeds. (5)
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17.

18.

19.

Somatic Hybridization: Protoplast isolation technique, protoplast fusion, selection of
hybrid cells- Homokaryons, Heterokaryons, Symmetric and asymmetric hybrids, fate of
plasmagenes, Cybrids. 3)

In vitro Genetic Variation: Somaclonal and gametoclonal variation, Isolation and
characterization of somaclones, Molecular basis of somaclonal variation, Advantages of
somaclonal variation over induced mutations, Applications in crop improvement, In vitro
mutagenesis and mutant selection. (6)

Micropropagation: Overview, Stages of micropropagation, Advantages and limitations,
Horticultural Uses, Production of virus-free plants, Molecular and immunological techniques
of plant virus detection, Genetic assessment by RAPD, RFLP, ISSR and SSR markers. (6)

Practical Course
BOTDSE P404.2

Practical based on MOLECULAR GENETICS, ADVANCED CELL BIOLOGY, MOLECULAR BREEDING &

PLANT TISSUE CULTURE (COURSEI & II)
Points: 100 6 hours/ week

DNA extraction and estimation.

Visualization of plant genomic DNA by agarose gel electrophoresis.

Amplification of extracted DNA from plant material using polymerase chain reaction.
RNA extraction and estimation.

Formaldehyde gel electrophoresis of total RNA.

cDNA preparation and gene expression.

Extraction and estimation of protein from plant sample.

Protein separation by one-dimensional SDS-polyacrylamide gel electrophoresis (SDS-
PAGE).

9. Isolation of plasmid DNA from E. coli

10. Restriction digestion of DNA and restriction mapping.

11. Pollen fertility and viability analysis.

12. Plant tissue culture media preparation.

13. Micropropagation through axillary bud culture.

14. Callus and cell suspension culture technique.

15. Seed culture technique.

16. Hardening of micropropagated plantlets.

© NG WD R

Note: Regularly checked laboratory records should be submitted at the time of term-end
examination.

Suggested Readings:

L
2.

iGenetics- A Molecular Approach- Peter ]. Russell (Pearson Int. Edition)

Concepts of Genetics- Klug W.S., Cummings M.R., Spencer C.A. and Palladino M.A. (Pearson
Int. Edition).

Genes XII- Lewin Benjamin (Jones & Bartlett publishers)

Molecular Cell Biology- Lodish H, Berk A, Kaiser C.A., Krieger M., Scott M.P., Bretscher A,
Ploegh H. &Matsudaira P. (W.H. Freeman & Co.)
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5. Molecular Biology of the Cell, Alberts, Bruce; Johnson, Alexander; Lewis, Julian; Raff, Martin;
Roberts, Keith; Walter, Peter New York and London: Garland Science.

6. Principles of Genetics- Snustad D.P. and Simmons M.]. (John Wiley & sons Inc.)

7. Principles of Genetics- Robert H. Tamarin (Tata McGraw-Hill)

8. An Introduction to Genetic Analysis- Anthony ].F. Griffiths, Susan R. Wessler, Sean B. Carroll,
John Doebley (WH Freeman)

9. Bhojwani, S.S. and Razdan, M.K. 1996. Plant Tissue Culture: Theory and Practice (a revised
edition). Elsevier Science Publishers, New York, USA.

10. Bojwani, S.S. 1990. Plant Tissue Culture: Applications and Limitations, Elsevier Science
Publisher, New York, USA.

11. Collins, H.A. and Edwards, S. 1998. Plant Cell Culture, Bios Scientific Publishers, Oxford, UK.

12. George E.F., Hall M.A. and Klerk ].D. Plant Propagation by Tissue Culture (3rd Ed.), Springer

13. Khasim, S.M. 2002. Botanical Microtechnique: Principles and Practice, Capital Publishing
Company, New Delhi.

14. Vasil, LK. and Thorpe, T.A. 1994. Plant Cell and Tissue Culture, Kluwer Academic Press, The
Netherlands.
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Course No. Course Name Points Credits Hrs./WKk.

BOTDSE Mycology & Plant Pathology (Course - I) 100 8 8

T402.3

BOTDSE Mycology & Plant Pathology (Course - II) 100 8 8

T403.3

BOTDSE Practical based on Mycology & Plant Pathology 100 8 6

P404.3 (Course -1 &1I)

BOTDSE PW Project/ Review 100 8 6

TOTAL (BOTDSE T402.3 + T403.3 + P404.3 + PW) 400 32 28

EVALUATION SCHEME-

THEORY (BOTDSE T402.3):  Internal Assessment (20 points) + Term End Examination (80 points)

THEORY (BOTDSE T403.3) :  Internal Assessment (20 points) + Term End Examination (80 points)

PRACTICAL (BOTDSE P403.3): Internal Assessment (20 points) + Term End Examination (80 points)
PROJECT/REVIEW : Internal Assessment (20 points) + Term End Examination (80 points)

Theoretical Course
BOTDSE T402.3

MYCOLOGY & PLANT PATHOLOGY (COURSE - 1)
TEE points: 80 Classes/ Semester: 80
Course Objectives:
This course aims to teach the recent ideas regarding phylogenetic position of fungus & its sub-
groups, their metabolic pathways, sexual & non-sexual variation and their detection, genomics,
and cloning & expression of heterologous genes. Role of pheromones in mating, dimorphism,
morphogenesis in slime molds, virulence factors responsible for mycoses, and protein synthesis
regulation under stress will be taught with recent information. Activities of fungi as mycorrhiza,
saprophytes, mycoremediating agents, and their industrial importance, long term preservation
in culture repositories, mycological database & molecular identification will also be informed to
the students.

Learning Outcomes:
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+ Students will understand modern trend in fungal classification, and learn about the
pathways involved in biosynthesis of chitin, lysine and other secondary metabolites.

+ Students will know about the variations & genome organization of fungi and learn about the
cloning & expression of heterologous gene of industrial importance.

+« Students will learn about hormonal control in mating, factors responsible for dimorphism &
morphogenesis in slime molds and how pathogenic fungi infect a human being. Students will
also know how the fungi survive under nutrient stress, thermal stress and metal stress.

+ Students will get idea about the uses of mycorrhiza, and role of fungi in production of
enzymes, antibiotics, organic acids & alcohol. Moreover, students will know how the fungi
can degrade cellulose, lignin and other recalcitrant compounds and act as mycoremediating
agents.

« They will understand how fungal cultures are preserved for longer period in culture

repositories, and learn about mycological database and fungal barcoding.

Course Content: (No. of Classes allotted)

1. Origin of Fungi and their Interrelationships; phylogenetic system of classification.  (4)

2. Fungal Metabolism: chitin synthesis, lysine biosynthesis, pathway and precursors of
secondary metabolism (polyketide pathway, isoprenoid pathway, shikimic acid pathway).

(6)
3. Genetic Variation in Fungi: sexual and non-sexual variation and their significance;
detection of genetic variation in populations. (12)

4. Genomics for Fungi with special emphasis on plasmids and transposable elements; cloning
and expression of heterologous genes in industrially important filamentous fungi;

protoplast fusion technology. (12)
5. Differentiation and Sex Hormones in Fungi; morphogenesis in slime molds; mould-yeast
dimorphism, mating and hormonal control. (10)
6. Virulence Mechanisms of Human Pathogenic Fungi. 4)
7. Regulation of Protein Synthesis in Fungi; heat shock protein and chaperon, development
of thermo-tolerance by heat-shock and other stresses. 5
8. Mycorrhizae: nature of interaction, application in agriculture & forestry with special
emphasis on as biofertilizer & bio-protector. (6)
9. Fungi as Saprotrophs; decomposition and decay of wood; biodeterioration. (6)
10. Mycoremediation, metal tolerance, biosensor. (4)
11. Industrial Mycology: Industrial production of citric acid, alcohol, enzymes and antibiotics.
(8)
12. Culture repositories and methods of preservation of fungal cultures; Mycological
databases; Bar coding as a tool for molecular identification of fungi. 3)

Theoretical Course
BOTDSE T403.3
MYCOLOGY & PLANT PATHOLOGY (COURSE - II)

TEE points: 80 Classes/ Semester: 80
Course Objectives:

This course aims to teach the recent advancements in plant-pathogen interaction, defense
mechanism of plants, how pathogens evade this, genes responsible for resistance, tools used in
disease forecasting, and detection of pathogens. Current status & future prospect of biological
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control, and fungicides and antibiotics used in agriculture will be taught with recent
developments. Information about the seed borne diseases, post-harvest disease and mycotoxins
will also be given to the students.

Learning Outcomes:

+« Students will understand molecular basis of plant-pathogen interaction, role of different
antimicrobial phytochemicals in defense and different types of resistance acquired by the
plant.

+ Students will know about different mechanisms of pathogen to evade host defense, and able
to identify the genes involved in resistance, learn about their cloning and how these are
exploited to develop transgenic disease resistant plants.

+ Students will learn about cause of epidemic, computer stimulation and recent tools used in
disease forecasting and detection of pathogens.

+ Students will also get idea on current status & future prospect of biological control, and
mode of action of fungicides and antibiotics used in agriculture and how resistance against
the chemicals is developed by the pathogens.

+ They will also understand how pathogens infect seeds and other post-harvest commodities
and role of different mycotoxins for deterioration of these commodities.

Course Content: (No. of Classes allotted)

1. Plant-Pathogen Interaction: phenomenon of infection, recognition and signal
transduction; plant innate immunity (PTI, ETI); active defense: ion efflux, oxidative burst,
role of nitric oxide. (8)

2. Molecular Aspect of Plant Disease Resistance: role of phenolics, phytoalexins,
phytoanticipins, pathogenesis related proteins (classes and functions in plant disease
resistance), other defense proteins, systemin, lipoxygenase; hypersensitive reactions;
systemic acquired resistance, induced systemic resistance; hypotheses of plant-pathogen

recognition mechanism. (12)
3. Fungal Evasion of Host Defense. (4)
4. Genetics of Pathogenicity: types of resistance, pathogen genes: avr/effector, hrp, harpin,

type 11l secretion system, plant resistance (R) genes, concept of NLR/resistosome. (8)
5. Epidemiology of Plant Diseases; disease pyramid: components, measurement and

simulation of plant disease epidemics; forecasting and remote sensing. @)
6. Plant Disease Diagnosis Utilizing Molecular Tools. (2)

7. Development of Disease Resistant Variety by mutation, breeding and recombinant DNA
technology; cloning of resistance (R) genes and avirulence (Avr) genes; RNAi in plant

pathology. (6)
8. Biological Control: current status, constrains and future prospect; Biopesticides. (8)
9. Chemical Control: Fungicides: Application and mode of action, FRAC; mechanisms of

fungicide resistance; antibiotics used in plant disease control. (10)
10. Seed Pathology: seed borne diseases, entry, transmission, seed treatment. (6)
11. Post Harvest Diseases: types, causal agent and their management strategies. (6)
12. Mycotoxins: aflatoxin and other fungal toxins and their impact on human health. (6)
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Practical Course
BOTDSE P403.3
Practical based on MYCOLOGY & PLANT PATHOLOGY (COURSE I & II)

Points: 100 6 hours/ week
Course Objectives:

This course aims to hands on training in estimation of plant metabolites, assay of cell wall
degrading enzymes, antibiotic assay, fungal tissue culture, and to isolate of fungi from
environmental samples, to extract fungal genomic DNA and it use in PCR amplification, to
identify defense protein(s) through SDS-PAGE, assay of biocontrol agents and estimation of
metal tolerance. Students will be guided to identify fungi and pathological specimens.

Learning Outcomes:

+«+ Students will gain skills on quantitative assay of carbohydrate, protein and phenol and will
understand how infection affects content of these metabolites.

+« Students will find out optimum temperature & pH for pectinase activity of different fungal
strains and sensitivities to different antibiotics for supplied plant pathogenic bacterial
strains.

+ Students will able to isolate fungi from soil & water samples and extract fungal genomic
DNA and use it as template for amplification some specific genes used for molecular
identification. They will also able to detect proteins through SDS-PAGE expressed during
SAR.

+ They will also gain skill to assay metal tolerance and biocontrol activity of fungal &/or
bacterial isolates.

+ They will also understand how to describe & identify fungal and pathological specimens
collected during field study by observing symptoms & macro- &/or microscopic characters.

Course Content:

Determination of carbohydrate, protein and phenol contents of healthy and diseased tissues.

Study of factors affecting cell wall degrading enzyme activity- pH and temperature.

Study of sensitivity of phytopathogenic bacteria to different antibiotics.

[solation of fungi from soil and water samples.

Preparation of monosporous-, polysporous- and tissue- culture.

Study of hyphal types and hyphal system.

Study of fungal nuclei.

I[solation of fungal/plant DNA and its quantification by spectrophotometric method;

separation of DNA by agarose gel electrophoresis; amplification of genomic fragment by

polymerase chain reaction.

9. Induction and bioassay of phytoalexin in host plants.

10. Extraction and SDS-PAGE analysis of defense protein in artificially inoculated plants/
induced by abiotic elicitor(s).

11. Assay of metal tolerance in fungi.

12. Biological control by dual culture technique.

13. Symptomology and histopathology of some common diseases with diagnostic
characteristics in available diseased plant specimens.

O N R WD

Note: Regularly checked laboratory records, permanent slides prepared during practical
classes, field note book containing colour photograph of fungal specimens &fresh pathological
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specimens taken during field works mentioning date and place of collection and disease, host
and causal agent should be submitted at the time of term-end examination.

Suggested Readings:

1. K. Esser (Ed.), The Mycota: Vol. I -XII : Springer Verlag, Berlin

2. Kendrick, B. (2017). The Fifth Kingdom An introduction to Mycology, 4t Edition, Hackett
Publishing

3. Rai, M. & Bridge, P.D. (2009). Applied Mycology, CABI

4. Carlile, M.]. (2004) The Fungi, 2rd Edition, Academic Press

5. Deacon, J. (2006). Fungal Biology, 4th Edition, Blackwell Publishing

6. Moore-Landecker, E. (1996). Fundamentals of the Fungi, 4th Edition, Prentice Hall

7. Smith, J.E. & Berry, R. (1975) The Filamentous Fungi: Industrial mycology, Wiley

8. Burnett, J. H. (1976). Fundamentals of Mycology, 2rd Edition, Edward Arnold

9. Sessa, G. Molecular Plant Immunity, Wiley-Blackwell

10. Dickinson, M. (2003) Molecular Plant Pathology, Bios Scientific Publishers, Taylor & Francis

11. Tarr, S.A.J. (1972). Principles of Plant Pathology, Macmillan Education

12. Scheffer, R.P. (1997). The nature of disease in plants, Cambridge University Press

13. Singh, R.P. & Singh, U.S. (2018). Molecular methods in Plant Pathology, Crc Press

14. Recent and seminal articles from scientific journals
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Course No. Course name Points Credits Hrs./Wk.
BOTDSE Palaeobotany, Palynology & Evolution (Course - I) 100 8 8
T402.4

BOTDSE Palaeobotany, Palynology & Evolution (Course - II) 100 8 8
T403.4

BOTDSE Practical based on Palaeobotany, Palynology & 100 8 6
P404.4 Evolution (Course -1 &II)

BOTDSE Project/ Review 100 8 6
PW

TOTAL (BOTDSE T402.4 + T403.4 + P404.4 + PW) 400 32 28
EVALUATION SCHEME-

THEORY (BOTDSE T402.4) :  Internal Assessment (20 points) + Term End Examination (80 points)
THEORY (BOTDSE T403.4) :  Internal Assessment (20 points) + Term End Examination (80 points)
PRACTICAL (BOTDSE P404.4): Internal Assessment (20 points) + Term End Examination (80 points)

PROJECT/REVIEW : Internal Assessment (20 points) + Term End Examination (80 points)

Theoretical Course
BOTDSE T402.4
PALAEOBOTANY, PALYNOLOGY & EVOLUTION (COURSE - I)
TEE Points: 80 Classes/ Semester: 80
Course Objectives:
The objective of the course is to increase the understanding of the students about uses of both
mega- and micro- fossils in various fields like geology, climatology, environment and ecology,
hydrocarbon exploration etc.
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Learning Outcomes:

Students will be acquainted with the knowledge of

Essentials of geology in relation to Palaeobotany

Continental drift, plate tectonics and plant fossils

Concept, limit and extension of the Gondwana continent

Elements of stratigraphy and time scale

Plant fossils as palaeoenvironmental proxies & climate change event
Microfossils and its implications

Life as a Fuel Maker-coal and oil

Recent perspectives in palaeobotanical research
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Course Content: (No. of Classes allotted)

1. Essentials of Geology in relation to Palaeobotany: Earth's interior and crust; types of
rocks and their interrelationships, fossiliferous rocks; tectonic forces-- stress, strain;
geological structures- strike and dip, fold, joint, and fault. (10)

2. Continental drift, Plate Tectonics and Plant Fossils: Continental drift, plate tectonics and
break up history of major continents, plant fossil evidences for the long journey of the
continents. (10)

3. Concept, limit and extension of the Gondwana continent: Concepts of Gondwana
continent, origin, rise and decline of Glossopteris flora with climatic inferences. (10)

4. Elements of Stratigraphy and Time Scale: Stratigraphic units, time scale, major fossil
groups used in time scale, facies. (10)

5. Plant Fossils as Palaeoenvironmental Proxies & Climate Change Event: Analysis of
palaeoenvironment by using plant fossil through different methods - leaf physiognomy, NLR
of coexistence model, CLAMP, stomatal density and index, dendrochronology; role of plant
fossils in predicting future climate change. (10)

6. Microfossils and its Implications: Geological occurrence and palaeoecological significance
of acritarch, dinoflagellate, silicoflagellate, radiolaria, microforaminifera, ostracoda, diatom.

(10)

7. Life as a Fuel Maker-Coal and Oil: Source of natural fuels, peat, coal and its varieties,
constitution of coal, coal seams and coalfields, petroleum and oil shales, origin, migration
accumulation and exploration of petroleum. (10)

8. Recent Perspectives in Palaeobotanical Research: Exploitation of ancient DNA in
evolutionary research, techniques and limitations; uses of other fossil plant biomolecules,
chemical constituents and stable carbon isotopes in palaeobotanical research. (10)

Theoretical Course
BOTDSE T403.4
PALAEOBOTANY, PALYNOLOGY & EVOLUTION (COURSE - II)
TEE Points: 80 Classes/ Semester: 80

Course Objectives:

This course aims to introduce evolutionary thoughts, theories, scientific provenance, and plant
fossil records for exploring evolutionary histories in understanding the valuable statement of
Theodosius Dobzhansky (1973) -“Nothing in biology makes sense except in the light of
evolution”.

Learning Outcomes:
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Students will be acquainted with the knowledge of

7
* 0.0

°,

¢

5

o

5

¢

5

¢

X3

A

X3

%

5

6

Emergence of evolutionary thoughts

Genetic variations and its consequences

Species and Speciation

Origin of life and early Events

Evolution, diversification and extinction of flora

Nature’s Green Revolution by the origin of C4 and CAM photosynthetic pathways
Plant-animal interactions in geologic past and their co-evolution

Evolutionary theories and plant fossil record

Course Content: (No. of Classes allotted)

1.

Emergence of Evolutionary Thoughts: Lamarck; Darwin - concepts of variation,
adaptation, struggle, fitness and natural selection, Neo-Darwinism. (10)
Genetic Variations: Origin of genetic variation; Mendelian genetics; mutations, linkage and
recombination; polygenic traits, epistasis, gene - environment interaction; heritability;
population genetics; molecular evolution; molecular clocks. (15)
Species and Speciation: Concepts, distractions, alternatives and differences, hybridization,
reproductive barriers, polyploidy and sympatric speciation, monogenic speciation,
regulatory genes and heterochrony. (15)
Origin of Life and Early Events: Origin of basic biological molecules; abiotic synthesis of
organic monomers and polymers; Oparin and Haldane hypothesis; Miller experiment
(1953); origin of first cell; evolution of prokaryotes; origin of eukaryotic cells; evolution of
unicellular eukaryotes; anaerobic metabolism, photosynthesis and aerobic metabolism.
Palaeo-Meso-Neo Archean and Proterozoic life. (15)
Evolution, Diversification and Extinction of Flora: Rise of land vegetation, diversification
of floras through ages, mass extinction and plant fossil record. (10)
Nature’s Green Revolution: Evolutionary rise of C4 and CAM plants, first grasses;
expansion of C4 grasses. (5)
Plant-Animal Interactions in Geologic Past and their Co-evolution: Early terrestrial
ecosystem association, herbivory, fossil evidences, interaction with vertebrates, plants as
habitat, other plant-animal interactions. (5)
Evolutionary Theories and Plant Fossil Record: Evolutionary theories, patterns of
evolutionary change, driving forces for evolutionary change. (5)

Practical Course
BOTDSE P404.4
Practical based on PALAEOBOTANY, PALYNOLOGY & EVOLUTION (COURSEI & II)

Points: 100 6 hours/ week

1.

w

Geological and geographical mapping of different sedimentary basins, coal and petroliferous
basins in India.

Demonstration of traditional and recent techniques adopted in palaeobotanical and
palynological research.

Study of fossil types and modes of preservation.

Morpho-anatomical study of plant fossils through geological ages.
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5. Extraction of spores and pollen grains from coal, lignite, peat using suitable techniques,
microscopic study, analysis, data representation and interpretation for reconstruction of
palaeovegetation and depositional environment.

6. Visit to Palaeobotany Gallery of Indian Museum/ University Laboratory/Fossil Field.

Note: Regularly checked laboratory records, permanent slides prepared during practical
classes, collected specimens during field works with field notebooks should be submitted at the
time of term-end examination.

Suggested Readings:

1. Brasier, M.D. Microfossils. George Allen and Unwin, London.

2. Cleal, C.]J., and Thomas B.A. 1999. Plant Fossils. The History of Land Vegetation. Woodbridge,

Boydell Press, Woodbridge, VA.

Duff P. MCL. 1992. Holmes’ Principles of Physical Geology. ELBS with Chapman & Hall

Duff P. MCL. 1992. Holmes’ Principles of Physical Geology. ELBS with Chapman & Hall

Erdtman, G. 1969. Handbook of Palynology. Munksgaard, Copenhagen.

Futuyma, D. J. 1998. Evolutionary Biology. Sinauer Associates.

Hall Brian K. and Hallgrimsson Benedikt. 2014. Strickberger’s Evolution. Jones and Bartlett

India Pvt. Ltd.

8. Jones, T.P. and Rowe N.P. 1999. Fossil Plants and Spores: modern techniques. The Geological
Society, London.

9. Kumar R. 2011. Fundamentals of Historical Geology and Stratigraphy of India. New Age
International Publishers.

10. Levin, H.L. 1981. Contemporary Physical Geology.

11. Meyen, S.V. 1987. Fundamentals of Palaeobotany. Chapman & Hall, New York.

12. Moore, P.D.,, Webb J.A. and Collinson M.E. 1991. Pollen analysis. 2nd Edition. Oxford
(Blackwell Scientific Publications).

13. Niklas J. Karl. 1999. The evolutionary biology of plants. The University of Chicago Press.

14. Page, R. D. M. and Holmes E. C. 1998. Molecular Evolution: A Phylogenetic Approach,
Blackwell.

15. Ridley, M. 2003. Evolution, Blackwell.

16. Senger, R. 1999. Encyclopaedia of Palaeontology. Fitzroy Dearborn Publ.

17. Snustad Peter D. and Simmons J. Michael. 2000. Principle of Genetics. John Wiley & Sons, Inc.

18. Stach, E. et al. 1982. Coal petrology.

19. Stewart, W.N., and Rothwell G.W. 1993. Palaeobotany and the Evolution of Plants, 2nd ed.
Cambridge University Press, New York.

20. Surange, K.R., R.N. Lakhanpal and D.C. Bharadwaj. 1974. Aspects and Appraisal of Indian
Palaeobotany. Birbal Sahni Institute of Palaeobotany, Lucknow.

21. Taylor, T.N., Taylor E.L. and Krings M. 2009. Palaeobotany- The Biology and Evolution of
Fossil Plants. Elsevier.

22. Thomas, B.A., and Spicer R.A. 1987. The Evolution and Palaeobiology of Land Plants. Croom
Helm, London (Dioscorides Press, Portland, OR).

23. Traverse, A. 1988. Paleopalynology.Springer

24. Willis, K.J.,, and McElwain ].C. 2002. The Evolution of Plants. Oxford University Press, New
York.
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Course No. Course Name Points  Credits Hrs./Wk.
BOTDSE T402.5 Phycology (Course - 1) 100 8 8
BOTDSE T403.5 Phycology (Course -1I) 100 8 8
BOTDSE P404.5 Practical based on Phycology (Course -1 & II) 100 8 6
BOTDSE PW Project/ Review 50 8 6
TOTAL (BOTDSE T402.5 + T403.5 + P404.5 + PW) 400 32 28
EVALUATION SCHEME-

THEORY (BOTDSE T402.5):  Internal Assessment (20 points) + Term End Examination (80 points)
THEORY (BOTDSE T403.5) :  Internal Assessment (20 points) + Term End Examination (80 points)
PRACTICAL (BOTDSE P404.5): Internal Assessment (20 points) + Term End Examination (80 points)

PROJECT/REVIEW : Internal Assessment (20 points) + Term End Examination (80 points)

Theoretical Course
BOTDSE T402.5
PHYCOLOGY (COURSE -1)

TEE points: 80 Classes/ Semester: 80

Course Objectives:

To make students understand the classical concepts of the polyphyletic group - algae, and be
able to classify them within a phylogenetic framework; to elucidate the general characters of
different groups of algae; to make clear the domains of algal genetics and algal physiology,
especially in terms of photosynthesis and responses to stress;to give an insight into the fossil
history of this group.

Learning Outcomes:
After completion of the course the student will be able to:

Provide an overview of algal systematics and theories explaining chloroplast evolution and
algal origin and apply this knowledge in explaining the evolutionary significance of algae
and use it as a basis for understanding the evolutionary pathways to other plant groups.
Describe the general characteristics of important groups of algae, and furthermore compare
and contrast these characteristics with different forms.

Address the classical concepts of genetics, physiology, biochemistry of the algae and explain
them.

Elucidate the fossil history of the algal groups.

Course Content: (No. of Classes allotted)

1.

4.

Morphology and Ultra-structure of the Prokaryotic and Eukaryotic Algal Cell:
Structural organization and functions of - cell wall, nucleus, mitochondria, Golgi bodies,
endoplasmic reticulum, plastids, vacuoles and chloroplast. (8)
Evolution and Phylogeny of Algal Groups: Endosymbiotic theory; Fan-shaped
phylogenetic tree; Molecular phylogenetic approaches; Position of algae in the classification
system; Evolution of the algal chloroplast. (8)
Evolutionary Trends and Phylogenyof the following algal groups: Prochlorophyta,
Glaucophyta, Euglenophyta, Apicomplexa, Cryptophyta, Chlorarachniophyta,
Heterokontophyta (Chrysophyceae, Eustigmatophyceae, Bacillariophyceae); Prymnesiophyta
(20)
Cyanobacteria: Molecular approach to taxonomy and species concept. (8)
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5. Algal Genetics: General features of algal genomes; Classical and modern concepts in algal
systematics; Chlamydomonas: as a model genetic system; Acetabularia: for studying gene
expression and morphogenesis;Horizontal gene transfer in prokaryotes and eukaryotes. (8)

6. Algal Photosynthesis: Light-acquisition, photoprotection, photoinhibition, Carbon
acquisition mechanisms; Light harvesting systems;Photosynthesis in marine macroalgae;
Photosynthesis in symbiotic algae. (12)

7. Algal Pigments: Pigment diversity and chemotaxonomy; Production and application of
algal bio-colorants - Phycocyanin, Phycoerythrin, allophycocyanin, Astaxanthin, & beta-
carotene along with their commercial potentials. (12)

8. Fossil Algae: Major events in the geological time scale during evolution of algae in relation to
corresponding environment and other life forms; Fossil history of the algal groups
Cyanobacteria, Rhodophyta, Chlorophyta, Dinophyta and Bacillariophyceae. “4)

Theoretical Course
BOTSDE T403.5
PHYCOLOGY (COURSE - II)
TEE points: 80 Classes/ Semester: 80

Course Objectives:
To make students understand the applied aspects of the group algae, and also their roles,
responses and importance within an ecological framework; to elucidate the nuances of algal
culture; to make clear the domains of bio-geochemical roles and biotechnological applications,
especially in terms of limiting nutrients, pigments and nanotechnology; to give an insight into
seaweed utilization.

Learning Outcomes:
After completion of the course the student will be able to:

+ Provide an overview of algal culture techniques.
¢ Elucidate the biotechnological application of algae in terms of secondary metabolite
production and application and nanotechnology along with their commercial potentials.
» Describe the role of algae in important biogeochemical cycles of the earth.
* Explain the components of algal/ phytoplankton ecology and the nutrient uptake
mechanisms.
+ Explore and explain the nuances and potentials of sea-weed cultivation.

B3

B3

Course Content: (No. of Classes allotted)

1. Algal Culture: Axenic culture, Batch, continuous and semi-continuous culture; Outdoor mass
culture of microalgae; Photobioreactors; Immobilized algal cells; Culture collections and
preservation of algal strains. (6)

2. Biotechnological Applications: Secondary metabolites of algae; Use of algae as source of
pharmaceutical and cosmetic products; Production and application of algal hydrocolloids
(agar, alginates, carrageenan); Biodiesel and hydrogen production by algae; Algal techniques
for restoration/ maintenance of soil fertility; Algal biofertilizers (BGA biofertilizer and
seaweed liquid biofertilizer); Use of algae in nanotechnology. (20)

3. Biogeochemical Role:Limiting nutrients; Algae in - carbon cycle, nitrogen cycle, sulfur cycle
and silicon cycle; Production of halocarbon compounds. (6)

4. Biotic Associations: In food webs, as parasites or pathogens, as epibionts and in mutualistic
symbiosis. (6)
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5. Phytoplankton Ecology: Characteristics of the physical environment; Characteristics of the
chemical environment; Growth processes; Loss processes; Nutrient uptake models (Michelis-
Menten, Monod & Droop); Competition, spatial heterogeneity, disturbance and coexistence; r

and k strategists; Trophic cascades and bio-manipulation. (20)
6. Algal Ecology: Macroalgae, periphyton, marine and turf forming algae and terrestrial algae.
()
8. Algal Response to Stress: Salinity, desiccation, temperature, light intensity, UV-B radiation;
Production and application of stress products. (10)
9. Algal Pollution: Freshwater and marine pollution; monitoring of pollutants; strategies for
controlling eutrophication; phyco-remediation. (5)
7. Seaweeds and their Uses: Historical perspectives and linkages with modern economy and
food security. (2)
Practical Course
BOTDSE P404.5
Practical based on PHYCOLOGY (COURSEI & II)
Points: 100 6 hours/ week

1. Work out of algae samples belonging to major algal groups for identification up to species
level and comparative accounts of sets of two samples at generic and species levels.
2. Limnological studies in different water bodies:
(a) Qualitative and Quantitative estimation of phytoplankton for use as biological assessment
of water quality.
(b) Estimation of DO, BOD, Salinity, Alkalinity, Nitrate and Phosphate for chemical
assessment of water quality.
3. Extraction and estimation of various algal pigments: chlorophyll, carotenoid and phycocyanin.
4. Cleaning of diatom frustules for morphometric analysis ofthe valves
5. Culturing algae in the laboratory and growth measurements.
6. Algae immobilization exercise - preparation of algal beads.
7. Algal cytology study.
8. Field visits for collection of estuarine/ marine/stream algae, their preservation and
enumeration.

Note: Regularly checked laboratory records, permanent slides prepared during practical
classes, dry and wet specimens collected during field works should be submitted at the
time of term-end examination.

Suggested Readings:

1. Brodie, Juliet & Jane Lewis (2007). Unravelling the algae-the past, present and future of algal

systematics. CRC Press.
2. C.D.Amsler (2008). Algal Chemical Ecology. Springer.
R.A. Andersen (2005). Algal Culturing Techniques., Elsevier Academic Press, London.
4. S.P. Adhikary (2006). Blue green algae: Survival strategies in diverse environment. Pointer
Publishers, Jaipur.

5. S.N. Bagchi, D.Kleiner & P. Mohanty (2010). Protocols on algal and cyanobacterial research.
Narosa Publishing House, New Delhi.

6. E.G. Bellinger & D.C. Sigee (2010). Fresh water algae-Identification and use as bioindicators.
Wiley Blackwell.

w

© Kalyani University, Kalyani-741235, WB, India | prepared by: Post Graduate Board of Studies (PGBOS) in Botany, K.lL



M.Sc. Botany Choice Based Credit System -Syllabus (effective from 2021-22 session)

7. Bela Bhatia & M.R. Vijayaraghavan (1997). Red Algae:Structure, Ultrastructure and
Reproduction. APH Publication.

8. N.G.Carr & B.A. Whitton (eds.) (1982). The biology of cyanobacteria. Blackwell Scientific
Publications, Oxford.

9. H.C. Bold & M.J. Wynne (1985). Introduction to the algae: Structure and Reproduction.
Prentice-Hall.

10. V. Chapman (1970). Seaweeds and their uses. Second Edition. ]. Methuen & Co. Ltd. London.

11. G.E. Fogg (1953). The Metabolism of algae. Methuen& Co., London.

12. Graham, Linda, ].M. Graham & L.W. Wilcox (2009). Algae. Benjamin Cummings from Pearson
Education.

13. RE. Lee (2008). Phycology. Cambridge University Press.

14. Lewin, R.A. (1976). The genetics of algae. University of California Press.

15. C.M. Palmer (1977). Algae and water pollution. USEPA, Cincinnati.

16. Ray, S. (2006). Cyanobacteria. New Age International Publishers, New Delhi.

17. K.S. Rowan (1989). Photosynthetic pigments of algae. Cambridge University Press, USA.

18. C. Schlieper (1972). Research Methods in Marine Biology. Sidgwick and Jackson Ltd.,London.

19.]. Seckbach (ed.) (2007). Algae and cyanobacteria in extreme environments. Springer,
Netherlands.

20. Sournia, A. (ed.)(1978). Phytoplankton Manual. UNESCO, Paris.

21. Stoermer, E.F. & J.P. Smol (2004). Diatoms: Applications for environmental and earth science.
Cambridge University Press, UK.

22. C. VanDenHoek, D.G. Mann & H.M. Jahns (2009). Algae-An introduction to phycology.
Cambridge University Press.

23. M.R. Vijayaraghavan & S. Kumari (1995). The Chlorophyta: Structure, Ultra-structure &
Reproduction. Published by Bishen Singh Mahendra Pal Singh.
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Course No. Course Name Points Credits Hrs./Wk.
BOTDSE Plant Physiology, Plant Biochemistry & Plant Molecular 100 8 8
T402.6 Biology (Course-I)

BOTDSE Plant Physiology, Plant Biochemistry & Plant Molecular 100 8 8
T403.6 Biology (Course - II)

BOTDSE Practical based on Plant Physiology, Plant 100 8 8
P404.6 Biochemistry & Plant Molecular Biology (Course-I & II)

BOTDSE Project/ Review 100 8 6
PW

TOTAL (BOTDSE T402.6 + T403.6 + P404.6 + PW) 400 32 28
EVALUATION SCHEME-

THEORY (BOTDSE T402.6) :  Internal Assessment (20 points) + Term End Examination (80 points)
THEORY (BOTDSE T403.6) :  Internal Assessment (20 points) + Term End Examination (80 points)
PRACTICAL (BOTDSE P404.6): Internal Assessment (20 points) + Term End Examination (80 points)
PROJECT/REVIEW : Internal Assessment (20 points) + Term End Examination (80 points)

Theoretical Course
BOTDSE T402.6

PLANT PHYSIOLOGY, PLANT BIOCHEMISTRY & PLANT MOLECULAR BIOLOGY (COURSE -I)
TEE points: 80 Classes/ Semester: 80
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Course objective: (No. of Classes allotted)

The course imparts the key physiological, biochemical and molecular biological processes that
occur in plants. The contents of the course deal with biosynthetic pathways of different
phytochemicals and illustrate the different approaches to identify and characterize them. The
contents also highlight the structure-function aspects of different molecular complexes. The
course focuses on molecular mechanisms of signal transduction pathways driven by various
plant hormones and the developmental progression of flowering influenced by environmental
cues.

Learning Outcomes:
On successful completion of this course, students should be able to -

0,

% Understand the metabolic pathways for biosynthesis of various phytoconstituents.
¢ Implement different methodologies to characterize Phyto-compounds.

7

% Analyze molecular mechanisms underlying different physiological processes.
Course contents:

1. Biogenesis of plant products: Biosynthesis of purines & pyrimidines & their nucleotides,
phenolics, terpenes, alkaloids, ascorbic acid, carotenoids, chlorophylls, phytosterols.  (14)

2. Amino acid metabolism: Oxidation and biosynthesis of proteinogenic amino acids. (8)
3. Methods of separation, purification and characterization of plant products:
Chromatography, Electrophoresis, Centrifugation, Spectroscopy, X-ray diffraction. (14)
4. Photosystem-I: Function and physiology. 5)
5. Plant photoreceptors: Structure and function. (5)
6. Molecular mechanism of flowering: Gene expression during flower development, floral
induction and control of flowering. (5
7. Protein transport in the Chloroplast: Mechanism of protein import and routing in
Chloroplast. (5)
8. Auxin signaling: Transcriptional and non-transcriptional regulations in response to Auxin.
4)

9. Molecular mechanisms of gibberellin signaling in higher plants: Regulators of
gibberellin signaling, model for gibberellin signaling, cross-talks with phytochrome
interacting factors (PIFs) and other plant hormones. 5)

10. Cytokinin signaling in plants: Cytokinin two-component signaling circuitry, interplay
between cytokinin and auxin, role of cytokinin in plant immunity, abiotic stress and

senescence. 5)
11. Salicylic acid and Strigolactones in plants: Biosynthesis, physiological roles and signaling

mechanisms. (5)
12. Molecular biology of fruit ripening and maturation: Fruit development and ripening,

role of ethylene in ripening. 5

Theoretical Course
BOTDSE T403.6
PLANT PHYSIOLOGY, PLANT BIOCHEMISTRY & PLANT MOLECULAR BIOLOGY (COURSE - II)
TEE points: 80 Classes/ Semester: 80
Course Objectives:
The course aims to educate students on methods of plant products separation by biophysical

techniques, signaling with growth regulators, development of aging process and senescence,
special bioresidues in stress tolerance, photoreceptors and light transmission etc. The course
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further describes stress tolerance through gene regulation, radioactive tracer technique and

light harnessing mechanism.

Learning Outcomes:

« The students will be enriched with different techniques based on biophysical and
biochemical methods, separation and chemical analysis of their molecular structure. The
course will also describe the designing of biomolecules in application of specific plant
pathways.

+ The students will be benefitted with kinds of signal transduction, path and messenger
concept, secondary messenger, kinases and phosphatases in delineation to increase their
understanding for signaling cascades. The signaling in plant aging and senescence through
major physiological activities like fruit ripening and involvement of hormonal regulation
thereon. The receptor like two component system, photoreceptor, sensing mechanism and
their implication on biotechnology would be easier for learner to grasp through these
classes.

+ With the course offered students would be benefitted about plant-environment interaction
particularly, those are the imposition of environmental extremities such as water deficits,
salt, deficiency of light, acquisition of xenobiotics etc. The plants potential through the
expression of genes and their analysis techniques and annotation would be the other
important point that the course deals in plant growth and development. Moreover, use of
radioactivity particularly through tracer technique would be presented as modern-state-of-
the-art.

+ Students will be enriched the major biophysical mechanism in plants like photobiology, its
receptors, signaling along with utilization in photosynthesis, flowering, vernalization and
hormonal basis of photobiological regulation.

Course Content: (No. of Classes allotted)
1. Phenomics technique in plants developmental expression. 3
2. Caz+signaling in higher plants. (5)
3. One carbon metabolism in higher plants. (6)
4. Organization and regulation of mitochondrial respiration in plants. (6)
5. Alteration of gene expression in higher plants due to environmental stress. (6)
6. Assimilation of sulphur, phosphate, cation and oxygen. The energetics of nutrient
uptake. (6)
7. Genomics and proteomics. (12)
8. Photorespiration, C, photosynthesis and CO; enrichment technique. (6)
9. RUBISCO: structure and function. (6)
10. Seed germination and vigor in plants, Fundamental of Plant growth and differentiation.
(6)
11. Principle and applications of tracer techniques in biology and labeling study. (6)
12. ABA- emergence of core signaling system in plants. (6)
13. Molecular structure of photosystem- II and measurement of efficiency by Pulsed
Interleaved Excitation (PAM) analysis. (6)

Practical Course
BOTDSE P4.04.6
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Practical based on PLANT PHYSIOLOGY, PLANT BIOCHEMISTRY
& PLANT MOLECULAR BIOLOGY (COURSE I & 1I)

Points: 100 6 hours/ week
Quantitative estimation of nitrogen by Kjeldahl’s method.

Determination of proline from plant tissues.
Determination of ascorbic acid oxidase activity in plant tissue.
Paper and thin layer chromatography of amino acids and sugars.
Quantitative estimation of total soluble sugar by Anthrone method.
Estimation of phosphorus content by Fiske- Subbarow’ method.
Estimation of ascorbic acid in a plant tissue.
Separation of plant pigments by column chromatography.
Bioassay of auxin, gibberellins and cytokinins.

. Quantitative estimation of amino acids and proteins by colorimetric method.

. Isolation and estimation of DNA by diphenylamine reaction.

. Isolation and estimation of RNA by weevil reaction.

. Evaluation of Ty, of DNA.

. Gel electrophoretic study of plant protein.

. Isolation of plasmid and genomic DNA.
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Note: Regularly checked laboratory records, should be submitted at the time of term-end
examination.

Suggested Reading:

1. Nelson D. Land Cox M. M. (2021) Lehninger Principles of Biochemistry(8t%
edition),Macmillan Publishers Ltd., London, UK

2. Taiz L., Zeiger, E, Moller, I. M. & Murphy, M. (2015) Plant Physiology and Development, 6t
edition, Sinauer Associates, USA.

3. Taiz L.and Zeiger, E. (2010) Plant Physiology, 5t edition, Sinauer Associates, USA.

4. Jones R, Ougham H., Thomas H. and Waaland S. (2012) The Molecular Life of Plants, Wiley-
Blackwell, USA.

5. Davies P. ]. (2004) Plant Hormones: Biosynthesis, Signal Transduction, Action. 34 edition,
Kluwer Academic Publisher, Dordrecht, The Netherlands.

6. Jordan B.R. (2006) The Molecular Biology and Biotechnology of Flowering, 2nd Edition, CAB
International, Oxfordshire, U.K.

7. Dey P.M. and Harborne ].B. (1997) Plant Biochemistry, Academic press.

8. Wilson, K., Walker, ] (2006). Wilson and Walker’s Principles and Tecniques of Biochemistry
and Molecular Biology.

9. Buchanan, B., Gruissem, W., Jones, R., (2000) Biochemistry and Molecular Biology of Plants.
IK publishers, New Delhi, India.
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Course No. Course Name Points Credits Hrs./Wk.
BOTDSE T402.7 Pteridology (Course - 1) 100 8 8
BOTDSE T403.7 Pteridology (Course - IT) 100 8 8
BOTDSE P404.7 Practical based on Pteridology (Course - I & II) 100 8 6
BOTDSE PW Project/ Review 100 8 6
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M.Sc. Botany Choice Based Credit System -Syllabus (effective from 2021-22 session)

TOTAL (BOTDSE T402.7 + T403.7 + P404.7 + PW) 400 32 28

EVALUATION SCHEME-

THEORY (BOTDSE T402.7):  Internal Assessment (20 points) + Term End Examination (80 points)
THEORY (BOTDSE T403.7) :  Internal Assessment (20 points) + Term End Examination (80 points)
PRACTICAL (BOTDSE P404.7): Internal Assessment (20 points) + Term End Examination (80 points)
PROJECT/REVIEW : Internal Assessment (20 points) + Term End Examination (80 points)

Course Objectives:

To disseminate the knowledge about the pteridophytes or seedless vascular plants’ biology,
historical spectrum of the subject and the contributors of India and abroad and present position
of this subject.

Learning Outcomes:

Students will be more enriched with the pinpoint knowledge of

+ Systematics and evolution of the pteridophytes, classification approach of the workers from
present to past, biology of the organism in detail

Ecology and conservation needs of the plant, ferns and economy

Floristic distribution in India in special focus to West Bengal, historical knowhow of the

5

¢

X3

%

subject
Theoretical Course
BOTDSE T402.7
PTERIDOLOGY (COURSE - 1)
TEE points: 80 Classes/ Semester: 80
Course Content: (No. of Classes allotted)

1. Pteridophyta- an Introduction, first vascular land plants and its evolution in land,
phylogeny and trends of evolution in the groups, criteria of classification, evolution of
classification system from past to present, classification outline of PichiSermolli (1977),

Smith (2006), PPG-1 (2016). (10)
2. Taxonomic treatment of family Lycopodiaceae, Ophioglossaceae and Psilotaceae,
characteristics of major fern families. (10)

3. Anatomical Specialization in Pteridophytes: major tissue systems and evolution, vascular
specialization in different organsand evolutionary trends; ontogeny and interrelationships of

stomata. (10)
4. Fossil pteridophytes: Distribution of fossil components through different geological periods
in special reference to India. (10)

5. Palynology: Spore types and spore characters of different extant fern families (Psilotaceae,
Lycopodiaceae, Selaginellaceae, Isoetaceae, Equisetaceae, Ophioglossaceae, Marattiaceae,

Osmundaceae, Cyatheaceae, Pteridaceae, Parkeriaceae, Dennstaedtiaceae,
Hymenophyllaceae, Thelypteridaceae, Polypodiaceae, Masileaceae, Salviniaceae), spore
germination and regulatory factors, spore viability. (10)

6. Cytogentics and Speciation: chromosome number of different fern families, polyploidy and
its nature, hybridization, speciation in ferns, species complex, apospory, apogamy and
apomixis, alternation of generation, fern genetics and reproduction. (10)

7. Ferns and Vascular Plant Life Cycle: homosporous cycle, agamospory, apogamous cycle,
free-sporing heterospory, relationship between heterospory and anisospory, apospory. (10)
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8. Fern Gametophyte: gametophyte characters as taxonomic marker, development pattern in
different types, morphotypes: evolutionary trends and ecological significance,
photoresponses in fern gametophytes, gametophyte culture: method, composition of media,
gametogenesis, male gamete and evolutionary trends, fertilization. (10)

Theoretical Course
BOTDSE T403.7

PTERIDOLOGY (COURSE - II)
TEE points: 80 Classes/ Semester: 80
Course Content: (No. of Classes allotted)

1. Distribution of different types of Secondary Metabolites in different families of
pteridophtes and their role as chemotaxonomic marker. (10)
2. Fern Ecology, biogeography and conservation biology: diversity and distribution in different
environment, dispersal and vicariance, endemism, conservation strategies, ex situ and in situ

conservation, regional and ecosystem level conservation, IUCN red list, CITES. (10)
3. Nutrient Ecology of ferns. 5)
4. Xeric Ferns: drought adaptation and desiccation tolerance. (5)
5. Interaction of Ferns with other Organism: fossil evidence, interaction with fungi, insects
and animals. (4)
6. Ferns as Weeds and their Management: Pteridium, Salvinia, Lygodium and other alien
terrestrial and aquatic ferns, public awareness and control measures. (6)
7. Rules of ICBN, problems on nomenclatural types, importance and solving of nomenclatural
issues, world herbaria, virtual herbarium, regional flora and manual, continental flora. (10)

8. Ferns and Economy: Ethnomedicine and modern medicine, garden ferns and cultivation,
fern as food and fodder, local economy-critical analysis and entrepreneurship development (10)
9.Pteridologist of India and their Contribution, history of pteridology in global aspect,

present position of India in fern research, a critical analysis. (10)
10. Pteridophytic Flora of eastern Himalaya, western-Himalaya and North-East Himalaya,
ferns of Western Ghats, ferns of lower Gangetic plains and arid West Bengal. (10)

Practical Course
BOTDSE P404.7
Practical based on PTERIDOLOGY (COURSE I & II)

Points: 100 6 hours/ week
1. Work out and description of pteridophytes from fresh collection, wet and dry preserved

material, identification upto species level using regional flora and manual.
2. Maceration of tracheary elements, study of vascular tissue, different types of steles in
representative families; adult morphotypes of stomata by leaf clearing and peeling methods.
Cytological study of some local material.
Spore study and measurement.
Demonstration of in vitro gametophyte culture method,
Staining techniques and preparation of permanent and semipermanent slides
Visit of local nurseries and collection of local cultivation method of garden ferns, concept to
develop own nursery, methods and practice

N w
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8. Field tour (long and short), collection of extinct and extant material, dry(poisoning, killing
and herbarium preparation) and wet preservation method of living specimen.

Note: Regularly checked laboratory records, permanent slides prepared during practical
classes, preserved and dried specimens collected during field works should be
submitted at the time of term-end examination.

Suggested Readings:

1. Dyer A.F. 1979. Experimental Biology of Ferns. Academic press. ISBN: 0-12-226350-2

2. Tryon A. F and Lugardon B 1990. Spores of the pteridophyta: Surface, Wall Structure,
and Diversity Based on electron microscope studies. Springer -verlag. [ISBN: 0-387-
97218-8

3. Ogura. 1972. Comparative anatomy of vegetative organs of the pteridophytes. Second
revised edition ISBN: 3-443 14006 8

4. Kramer K.U. and Green P.S. (Eds) The families and genera of vascular plants:
Pteridophytes and Gymnosperms. Springer -verlag

5. Gifford M.E. and Foster A.S. 1988 Morphology and Evolution of Vascular Plants. W H
Freeman and Company

6. Stewart W. N and Rothwell G.W. Paleobotany and the evolution of plants. Cambridge
University Press. Second Edition

7. Willis, K.J., and McElwain ]J.C. 2002. The Evolution of Plants. Oxford University Press,
New York.

8. Taylor E.L., Krings M, and Taylor T.N. 2009. Paleobotany: The biology and evolution of
fossil plants
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DSE (SOFT CORE) THEORY COURSES (Any one to be chosen from following Courses)

BOTDSE T405.1 Advanced Immunology

BOTDSE T405.2 Advanced Pteridology

BOTDSE T405.3 Mushroom Biology

Course No. Course Name Points Credits Hrs./WKk.
BOTDSE T405.1 Advanced Immunology 50 2 2
EVALUATION SCHEME -  THEORY: Internal Assessment (10) + Term End Examination (40)

TEE: 40 points

Theoretical Course
BOTDSE T405.1
ADVANCED IMMUNOLOGY
TEE points: 40 Classes/ Semester: 40
Course Objectives:
The candidate will gain knowledge about immunity, organs of immunity and cells involved;
Types of antigens and properties; immunoglobulin - types; MHC and its significance; molecular
and clinical immunology as well as immune regulatory mechanism.
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Learning Outcomes:

+ Knowledge and Understanding: Identify and summarize the current status of knowledge
within areas of cellular and molecular immunology;

+¢ Understand normal regulation of immunity and how aberrations in the regulation can lead
to immunological diseases;

+ Understand the principles of immunomodulatory treatment and the role of the immune
system in development of tumours

+ Competence and Skills: Plan and implement a given laboratory experiment on immune
responses in vitro and evaluate and interpret the generated data

+ Judgement and Approach: Summarize, present, and evaluate current research in

immunology in order to discuss new hypotheses within the area.
Course content: (No. of Classes allotted)

1. Modern Immunology: Antigen presentation; Secondary signaling, co-stimulation, Cell
signaling in immune response; DC activation, B cells as APC, experimental models in APC.
Complements-Lectin pathway. (7)

2. Molecular immunology: Peptide epitopes, T cell B cell antigenic properties, prediction of T
and B cell epitopes, Chimeric peptides, polytope vaccines, Major Histocompatibility
Complex, Polymorphism transplantation. (7)

3. Clinical Immunology: Cytokines: properties, receptor, antagonists, diseases, Therapeutic
use of cytokines Experimental immunology: Vaccine development (Recombinant, Combined
and polyvalent vaccines), Antigen Antibody reactions in diagnostics. Cancer Immunology,
Transplantation immunology. (12)

4. Effector Mechanisms: Mucosal immunity, Peyer’s patches, gut barriers, oral immunization,
Oral tolerance, Cytotoxic response, ADCC, NK cells, CTL, Th, T regulation, Inmunoregulation,

anergy, tolerance, anti idiotype, Mechanisms of antiviral innate immune response. (7
5. Immune Regulation Mechanisms: Brief account on immuno-induction, immuno-

suppression, immuno-tolerance, immuno-potentiation. (7)
Suggested Readings:

1. Richard Coico, Geoffrey Sunshine, Eli Benjamini. Immunology - A Short Course. Wiley-Liss,
New York. 5th ed., 2003.

2. lvan M. Roitt, ]. Brostoff and D. K. Male, Immunology, Gower Medical Publishing,
London.1993

3. Janis Kuby, Immunology, Il edition. W. H. Freeman and Company, New York. 1993

Pravash Sen. Gupta, Clinical Immunology. Oxford University Press. 2003.

5. Clark WR, The experimental foundations of modern immunology. John Wiley and Sons Inc.
New York. 1991.

>
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Course No. Course Name Points Credits Hrs./Wk.
BOTDSE T405.2 Advanced Pteridology 50 2 2
EVALUATION SCHEME - THEORY: Internal Assessment (10) + Term End Examination (40)

TEE: 40 points
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Theoretical Course
BOTDSE T405.2

ADVANCED PTERIDOLOGY
TEE points: 40 Classes/ Semester: 40

Course Objectives: To elaborate the concept of amalgamation of different branches of plant
science in general and utilization of ferns as experimental tool in the different field of plant
science in particular.

Learning Outcomes:

Students will be able to learn

+ the recent advancement of pteridology.

v How the present day researcher utilizing the fern as model organism in different
experiment of cell and molecular biology or in the experiment of genetics and
environmental biotechnology.

+ The progress of modern medicine and ethnic people contribution.

Course Content: (No. of Classes allotted)

1. Recent Approaches of Fern Classification: A brief outline of classification and
characteristics up to family level, phylogeny and evolutionary relationships among major

lineages. (2)
2. Structure and Evolution of Fern Plastid Genome: Fern chloroplast genomics, PCR

mapping of fern plastid genome, future prospects. (5)
3. Evolution of the Nuclear Genome of Ferns and Lycophytes: A brief account of previous

works, current perspectives and future goal. (5)

4. The Sporophytes of Seed Free Vascular Plants-Major Vegetative Developmental
Features and Molecular Genetic Pathways: Sporophyte body plans, embryogeny, apical
meristem structure, branching; Leaf development, developmental genes, micro RNA
regulations of genes. (6)

5. Ecotoxicology and Bioremediation in Ferns: Ferns and ecotoxicology, chronic
phytotoxicity in gametophytes, Arsenic hyperaccumulator fern Pteris vittata, utilities of
brake fern for phytoremediation, aerobiology of pteridophyte spores. (10)

6. Therapeutic Applications: Fern as Folk-medicine, pharmaceutical development and
chemical identification of active principles, fern as natural antioxidant, natural antimicrobial

agents and air purifier. (7
7. Model fern Ceratopteris richardii and its application in the understanding of cellular and

molecular genetic pathways. (5)
Suggested Readings:

1. Ranker T.A. and Haufler C.H. 2008. Biology and evolution of ferns and Lycophytes. Cambridge
University Press. ISBN: 978-1-4410-7161-6

2. Fernandez H, Kumar A, Revilla M. A. 2010. Working with ferns: Issues and Applications.
Springer. ISBN: 978-0-521-87411-3
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Course No. Course Name Points Credits  Hrs./Wk.

BOTDSE T405.3 Mushroom Biology 50 2 2
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EVALUATION SCHEME - THEORY: Internal Assessment (10) + Term End Examination (40)
TEE: 40 points

Theoretical Course
BOTDSE T405.3

MUSHROOM BIOLOGY
TEE Points: 40 Classes/ Semester: 40
Course Objectives:
This course aims to enhance understanding of students about different groups of mushrooms,
the basic and molecular aspects of fruiting body development, poisonous & edible forms, their
pharmaceutical uses, steps involved in cultivation of different mushrooms, and how to improve
mushroom crops.
Learning Outcomes:
Students will learn about variation of mushroom structure, parts of taxonomic importance.
Students will understand how mushroom fruiting body develops and hormonal & genetic
factors associated.
+¢ They can discern poisonous & edible mushrooms and learn their nutritive & medicinal
values.
+ Students will also gain knowledge about mushroom cultivation procedure, crop
management and crop improvement.

R/
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Course Content: (No. of Classes allotted)
1. Mushroom: An introductory idea, variation in morphotypes, macroscopic and microscopic
features used in morphological description. 3)
2. Fruiting Body Development: Stages, triggering factors, morphogens, genetic control.  (5)
3. Poisonous mushrooms and their effects on human being. 4)
4. Edible mushrooms: Identification and nutrition value. (2)
5. Mushroom as medicine and other biotechnological uses, ethno-mycological uses. (5)
6. Mushroom cultivation technology: Infrastructure and equipments; spawn, preparation,

technique of spawning; compost and composting; cultivation of button mushroom, oyster

mushroom, paddy straw mushroom; mushroom processing. 17)
7. Diseases of mushroom; crop management. (2)
8. Techniques for improvement of mushroom crops. (2)
Suggested Readings:

1. Zied, D.C. & Pardo-Gimenez, A. (2017). Edible and Medicinal Mushrooms: Technology and
Applications, Wiley-Blackwell

2. Miles, P.G. & Chang, S.T. (1997). Mushroom Biology: concise basics and current
developments, World scientific

3. Archya, K, Roy, A, Sarkar, . (2020). Mushroom cultivation technology, Techno World.
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