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MINUTES OF MEETING OF THE BOARD OF STUDIES IN BOTANY
HELD ON 21 September 2024

Vide Chowgule College Notice F.133C/645 a meeting of this BOS was convened on 21
September 2024. At 10:00am onwards through offline mode, Parvatibai Chowgule College of

Arts & Science, Margao — Goa. Since the number of members present represented the quorum,
the BOS began its proceedings.

Members present: designations

Dr. Uma Masur

Dr. Annie Gomes

Prof. (Dr.) Maria Fonseca

Dr. Siddhi Kashinath Jalmi

Dr. Sneha Bhagwat

Mr. Vishal Jamuni

Prof. (Dr.) Sangeeta Sankhalkar
Ms. Ansifa M. Simoes

Mrs. Amisha Shirodkar Pednekar
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. Dr. Shravani N. Korgaonker
. Ms. Sonali Gaonkar

. Dr. Nikita G. Shet Verenkar
. Ms. Ashweta A. Gaude
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Proccedings
The Chairperson welcomed the members of the Board of Studics (BOS). The Chairperson

introduced and explained the agenda for the meeting and read out the minutes of the previous

B.O.S meet. The meet continued taking up the following agenda.
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Agenda Items:

Approve syllabus for semester V and VI courses as per the NEP structure.

Selection and/or Approval of courses for Majorl and Major2 (Double Major)

Introduction and approval of a new Multidisciplinary course (MDC) syllabus under NEP
2020.

To discuss and explore internship opportunities that can be offered to the department
students.

Any Other Business (AOB)

PART A: The BOS passed the resolutions as follows:

AN

Approve syllabus for semester V and VI courses as per the NEP structure:
The core (Major and Minor), Skill Enhancement Courses (SEC), Multidisciplinary Courses
(MDC) and Vocational Courses (VOC), to be taken up for the semesters V and VI, were

discussed and approved with necessary changes suggested under NEP 2020 by all members
of BoS.

BoS passed a resolution: the courses for semester Vand VI were discussed and approved with
suggestions.

2.

Selection and/or Approval of courses for Majorl and Major2 (Double Major):

The courses for Major 1 and Major 2 were selected, and the course structure was approved.

BoS passed a resolution: the course structure with the courses selected for Major 1 and Major 2

was approved.

3.

Introduction and approval of @ new Multidisciplinary Course (MDC) syllabus for semester 111
under NEP 2020:
The new Multidisciplinary Course (MDC) introduces for semester 111, was discussed and

approved with necessary suggestions under NEP 2020,

BoS passed a resolution: The New Muludisciplinary Course (MDC) was discussed and approved

with suggestions,
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4. To discuss and explore internship opportunities that can be offered to the department

students:
The firms for providing internship opportunitics to students were cxplored, identificd,

discussed and approved.
BoS passed a resolution: The firms identificd for providing internship opportunitics to the
students were approved.

5. Any Other Business (AOB)
i.Revision of Semester IV course- Semester IV course, Enzymes and their Mctabolic pathways

was discussed and approved with suggestions under NEP 2020.

BoS passed a resolution: Semester IV course, Enzymes and their Metabolic pathways was

discussed and approved with suggestions.

ii. Revision of PSOs- PSO 1, PSO 2, PSO 3, PSO 4 and CLOs were discussed and approved
with changes suggested by the members of BoS.

BoS passed a resolution: the CLOs and PSOs were discussed and approved with suggestions.

iii. Approval of list of external examiners- The list of external examiners was discussed and

approved with the changes suggested.

BoS passed a resolution: the list of external examiners was discussed and approved with

suggestions.
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PART _B: Important Points/ recommendntions of BOS that require constderation /

approval of Acndemic Councll:

1. To seck approval of the syllabus for semester Voand V1 courses ns per the NP structurc:
The core (Major and Minor), Skill Enhancement Courses (SEC), Multidisciplinary Courscs
(MDC) and Vocational Courses (VOC), to be taken up for the scmesters V and VI, were
discussed and approved with necessary changes suggested under NEP 2020 by all membcrs
of BoS. (Annexure A)

2. To scek approval of courses for Majorl and Major2 (Double Major):

The courses for Major 1 and Major 2 were selected and the course structurc was approved by
BoS members. (Annexure A)

3. To seck approval for introduction of a new Multidisciplinary Course (MDC) syllabus for ‘
semester III under NEP 2020:
The new Multidisciplinary Course (MDC)-Introduction to Ethnobotany, for semester IIT, is
discussed and approved with necessary suggestions under NEP 2020 by the members of BoS.
(Annexure A)

4.

Revision of Semester IV course- Enzymes and their Metabolic pathways:
Semester IV course, Enzymes and their Metabolic pathways was discussed and approved
with suggestions under NEP 2020 by all the BoS members. (Annexure B)
5. Approval of revision of PSOs:
PSO 1, PSO 2, PSO 3, and PSO 4 were revised and approved by all the members of BoS.
(Annexure B)
6. To seek approval for list of external examiners:

The list of external examiners was discussed and approved with the changes suggested by all ‘
the members of BoS. (Annexure C)

~,
Member Secretary Chairperson
Board of Studies Board of Studies

Date: 0&8.|10:QN.
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PART C:The remarks of the Dean of the Faculty:-

a. The minutes are in order. ‘
b. The minutes may be placed before the Academic Council with remark, if any.
c. Important points of the minutes which need clear policy decision of the Academic

Council to be recorded.

Date: g8-1yp 24

Signature of the Dean: M/

(Faculty of Arts/Science) Dr. Meé«l’fana'Devli

PART D: The remarks of the Members Secretary of the Academic Council:-

a. The minutes are in order.
b. The minutes may be placed before the Academic Council with remark, if any.
c. ImportantpointsoﬁheminuteswhichneedclearpolicydecisionoﬂheAcademic

Council to be recorded.

Date: OQ’/\O)JJ—‘
Signature of the Member Secretary Wﬁér“

Academic Council Mr. V.C. Kumaresh
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Annexure A

Course Structure

Department of Botany

SEMESTER | MAJORS MINORS MDC SEC
(4 credit course) (4 credit course)/ | (3 credit course) (3 credit course)
VOCATIONAL
(4 credit course)
I UG-BOT-101 UG-BOT-101 UG-BOT-MDC 1 UG-BOT-SEC 1
Diversity of Lower Diversity of Lower | Plant Animal Basics in
Plants | (Microbes, Plants | (Microbes, | Interaction / Horticulture
Algae, Fungi) Algae, Fungi) Economic Botany
I UG-BOT-102 UG-BOT-102 UG-BOT-MDC 2 UG-BOT-SEC 2
Diversity of Lower Diversity of Lower | Kitchen Gardening Algal
Plants Il (Bryophytes, | Plants Il Biotechnology
Pteridophytes, (Bryophytes,
Gymnosperm) Pteridophytes,
Gymnosperm)
i UG-BOT-201 UG-BOT-203 UG-BOT-MDC 3 UG-BOT-SEC 3
Ecology and Ecology and Introduction to Basics in
Conservation Conservation Ethnobotany Microbiology /
UG-BOT-202 Plant pathology
Cell Biology and
Biomolecules
v UG-BOT-204 UG-BOT-VOC 1
Plant Anatomy and Horticulture,
Embryology Floriculture &
UG-BOT-205 Landscaping
Cytogenetics
UG-BOT-206
Plant Breeding and
Biostatistics
UG-BOT-207
Enzymes and Its
Metabolic pathways
\% UG-BOT-301 UG-BOT-VOC 2
Plant Physiology Herbal
UG-BOT-302 Cosmetology

Systematics of
Flowering Plants and
Phylogeny
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UG-BOT-303
Techniques and
Instrumentation

Vi

UG-BOT-305
Plant Genetic
Engineering

UG-BOT-306
Plant Molecular
Biology

UG-BOT-307
Plant Tissue Culture

UG-BOT-VOC 3
Applied Mycology
/

UG-BOT-VOC 4
Plant Propagation

UG-BOT-PRJ
Project
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Annexure A
Syllabus (Semester V and V1)
(To be implemented w.e.f. Acad. Year 2025 - 2026)

Course Title : PLANT PHYSIOLOGY (CORE: THEORY)
Course Code : UG-BOT-301

Marks 175
Credits 13
Hours 45

Course Objectives
Relate physiological mechanism of plants and their functioning.
Analyze biosynthesis of valuable plant metabolites (primary/ secondary) and their role.

Course Learning Outcome:

Upon successful completion of the course, students will be able to:

CLO1: discuss and analyse the plant water relations in the plants.

CLO2: analyse and understand photosynthetic mechanisms in plants

CLO3: recognize and relate various developmental processes and secondary metabolites in plants
CLO4: formulate and design experiments to explain physiological concepts.

Hours
Module -1: Plant Water Relations and Solute Transport 15
Water and its significance to plants. Osmotic & water potential of cell. Transpiration, stomatal
regulation & anti-transpirants. Ascent of sap: Uptake, transport and translocation of water.
Essentiality of mineral nutrition and its uptake (active and passive); Role of membranes. Transport
of organic solutes (source sink relationship); Assimilate partitioning

Module I1: Photosynthesis and Stress Physiology 15
Chloroplast, Photosynthetic pigments and Light harvesting complexes. Light Reaction: Z scheme
of photosynthesis & Mechanisms of electron transport. Carbon fixation (C3, C4 and CAM
pathways). Photoprotective mechanisms (photorespiration). Environment change and its impact
on photosynthesis. Responses of plants to abiotic & biotic stress.

Module I11: Plant Growth and Development and Secondary Metabolites 15
Role of phytochromes & cryptochromes and its functions. Plant hormones, transport and

physiological functions. Photoperiodism & vernalization. Senescence, seed dormancy &
germination. Biosynthetic pathway of phenolic compounds, terpenes, alkaloids and their functions.

Total 45
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Course Title : PLANT PHYSIOLOGY (CORE: PRACTICAL)
Course Code : UG-BOT-301

Marks 125

Credits 01

Hours - 30

Sr. Module 1V -List of Experiments
No

1 Determination of osmotic potential of plant cell sap by plasmolytic
method.

2 Determine water potential of given tissue by falling drop/ tissue weight
method

3 Chromatographic separation of plant pigments and plant sugars by
paper chromatography
4 Determination of Chla, Chlb, and total Chl in sun & shade plants

3) Role of Plant hormones (Auxins/ Gibberellin/ Cytokinin) in plant growth

6 Mini Project:
i.  Mineral deficiency symptoms in plants
ii.  Secondary metabolites in plants (qualitative/ quantitative basis)
iii.  Oxygen evolution during photosynthesis
iv.  Starch production during photosynthesis
v.  Use of hydroponic technique for plant growth

Total

Mandatory References:

Practical
Session
S
1

15

1. Hou, H. J., Najafpour, M. M., Moore, G. F., & Allakhverdiev, S. I. (Eds.). (2017).
Photosynthesis: Structures, mechanisms, and applications (Vol. 417). Cham, Switzerland:

Springer International Publishing.

2. Jordan Smith (2016) Plant and Crop Physiology. Syrawood Publishing House.

3. Jain, V. K. (2018). Fundamentals of plant physiology. S. Chand Publishing.

4. Taiz, L., & Zeiger, E. (2002). Plant physiology. Sinauer associates.

5. Noggle, G. R., & Fritz, G. J. (1976). Introductory Plant Physiology.

6. Taiz, L., Zeiger, E., Mgller, I. M., & Murphy, A. (2006). Chapter 12: Respiration and lipid
metabolism. Plant Phy3|ology 4th ed.; Sinauer Associates, Inc.: Sunderland, MA, USA, 244,
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7. Salisbury, F. B., & Ross, C. W. (1978). Plant Physiology 3rd edition, Wadsworth Inc.
Suggested reading

1. Goodwin, T. W., & Mercer, E. I. (1972). Introduction to plant biochemistry. 2" edition CBS
Publishers and distributors.

2. Moore, T.C. (1989). Biochemistry and Physiology of Plant Hormones. New York, USA:
Springer —Verlag.

3. Singhal G.S., Renger G., Sopory, S.K., Irrgang K.D & Govindjee (1999).Concept in
Photobiology; Photosynthesis and Photomorphogenesis. , New Delhi: Narosa Publishing House.

4. Hopkins, W.G. & Huner, P.A. (2008) Introduction to Plant Physiology. John Wiley and
Sons.

5. Nelson, D.l. & Cox M. M. (2000). Lehninger. Principles of biochemistry, 3"edition, U.K:
Macmillan.

6. Plummer, D. T. (1985). An introduction to Practical Biochemistry. 2" edition. Tata

Mcgraw Hill Publishing company Ltd.

Current Literature (Journal Articles):

Plant Physiology, The Plant Cell, Journal of Plant Physiology, Physiologia Plantarum, Plant
Physiology and Biochemistry, Postharvest Biology and Technology, Journal of the American
Society for Horticultural Science, Nature, Scientific American and Science reporter.

Web References:

http://www.nrce.niepa.ac.in » ... » Life Science
http://exa.unne.edu.ar » biologia > fisiologia.vegetal
https://www.springer.com » journal

https://www.ncbi.nlm.nih.gov > pmc » journals

o > w0 NP

https://www.biologydiscussion.com/plant-physiology-2/notes-plant-physiology/34597

Course Title : SYSTEMATICS OF FLOWERING PLANTS AND PHYLOGENY
(CORE: THEORY)
Course Code : UG- BOT- 302

Marks 175
Credits 13
Hours 145

Course Objectives:
To study the morphology, systematics and phylogeny of flowering plants.
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http://www.nrce.niepa.ac.in/course/view.php?id=76
http://www.nrce.niepa.ac.in/course/view.php?id=76
http://exa.unne.edu.ar/biologia/fisiologia.vegetal/PlantPhysiologyTaiz2002.pdf
http://exa.unne.edu.ar/biologia/fisiologia.vegetal/PlantPhysiologyTaiz2002.pdf
https://www.springer.com/journal/40626
https://www.springer.com/journal/40626
https://www.ncbi.nlm.nih.gov/pmc/journals/69/
https://www.ncbi.nlm.nih.gov/pmc/journals/69/
https://www.biologydiscussion.com/plant-physiology-2/notes-plant-physiology/34597

Course Learning Outcomes:

Upon successful completion of the course, students will be able to:

CLO1: Define Plant Classification, documentation and nomenclature in Plant Systematics.
CLO2: Explain, examine the concept of taxonomic evidences and phylogeny of angiosperms.
CLO3: Explain, analyze and interpret the systems of classification, features of families in
Systematics of flowering plants.

CLO4: Identify plants with help of Floras, taxonomic keys, prepare herbarium and construct
Cladograms.

Hours
Module I: Introduction to Plant Classification and Nomenclature 15

Plant classification, nomenclature & biosystematics. Field inventory; Functions of
Herbarium; Important herbaria and botanical gardens (India & world), virtual herbarium; e-
flora. Documentation: Flora, Monographs, Journals; Keys: Single access and Multi-access.
Principles and rules (ICBN); Ranks and names; Typification, author citation, valid
publication. Rejection of names, principle of priority and its limitations; Names of hybrids.

Module I1: Concept, Taxonomic Evidences and Phylogeny of Angiospern 15

Concept of taxa (family, genus, species); Categories and taxonomic hierarchy; species
concept (taxonomic, biological, evolutionary). Evidence from palynology, cytology,
phytochemistry and molecular data. Origin & evolution of angiosperms, Co-evolution of
angiosperms. Characters; Variations; OTUs, cluster analysis, Phenograms, cladograms
(Definitions and differences)

Module I11: Systems of Classification; Position 15
And Diagnostic Features of Families

Concepts of evolution and phylogeny. Major contributions by Linnaeus, Bentham and
Hooker, Engler and Prantl; Brief reference of Angiosperm Phylogeny group (APG III)
Classification. Annonaceae, Capparaceae, Brassicaceae, Malvaceae, Rutaceae, Myrtaceae,
Cucurbitaceae, Rubiaceae, Apocyanaceae, Solanaceae, Verbenaceae, Zingiberaceae,
Leguminosae, Poaceae.

Total 45
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Course Title : SYSTEMATICS OF FLOWERING PLANTS AND PHYLOGENY
(PRACTICAL)
Course Code : UG-BOT-302

Marks 125
Credits 1
Hours 30
Sr.N Module IV: List of Experiments Practical
0 Sessions
1 Plant identification using flora and database 1
2 Identification of 09 families mentioned in unit IV (Bentham .& Hooker’s 9
system) studied in theory from locally available specimens (with floral
diagram).
3 Use of taxonomic keys and construction of dichotomous keys 1
4 Taxonomic interpretation using pollen of related species 1
5 Construction of Phenogram and Cladogram 1
6 Mini project: 2
i.  Preparation of herbarium
ii.  Field visit
Total 15

Mandatory References:

o &~ w0 bpoE

Mondal, A.K. (2009). Advanced Plant Taxonomy, New Delhi: New Central Book Agency Ltd.
Pandey, S.N. (2008). Taxonomy of angiosperms, New Delhi: ASE books India.

Singh, G. (1999). Plant Systematics: Theory and Practice. New Delhi: Oxford & IBH Pvt. Ltd.
Subrahmanyam, N. S. (1995). Modern plant taxonomy, Vikas publishing house pvt. Ltd.

Rao, R. S. (1985). Flora of Goa, Diu, Daman, Dadra and Nagarhaveli.

Suggested References:

1. Chopra, G. L. (1985). Angiosperm (Systematics& Life cycles). Jaladhar, India : Pradeep

Publications, pp.339-350.

2. Pandey, B. P. (1969). Taxonomy of Angiosperms. New Delhi: S. Chand and company Ltd, India,

pp.102-105.

3. Naik, V.N. (1984). Taxonomy of Angiosperms. New Delhi: Tata McGraw Hill.
4. Radford, A.E. (1986). Fundamentals of Plant Systematics. New York: Harper and Row.
5. Davis, P.H. & Heywood, V.H. (1963). Principles of Angiosperm Taxonomy. London: Oliver and

Boyd.
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6. Heywood, V.H. & Moore, D.M. (1984). Current Concepts in Plant Taxonomy. London:

Academic Press.

Web References

http://www.nrce.niepa.ac.in » ... » Life Science

http://exa.unne.edu.ar » biologia » fisiologia.vegetal

https://www.springer.com » journal

https://www.ncbi.nlm.nih.gov > pmc > journals

o~ w0 DN PE

https://www.biologydiscussion.com/plant-physiology-2/notes-plant-physiology/34597

Course Title : TECHNIQUES & INSTRUMENTATION IN BOTANY( CORE:THEORY)
Course Code : UG- BOT-303

Marks 175
Credits 13
Hours : 45

Course Objectives: Objective of the course is to impart knowledge of principle, methodology
and application of various techniques & instrumentation.

Course Learning Outcomes:

Upon successful completion of the course, students will be able:

CLO 1: Define and explain the principle, instrumentation and working of microscopy and
radiobiology techniques used in Botanical research.

CLO2: Define and Explain the principle, working and applications of centrifugation and
spectrophotometry in Botanical research.

CLO 3: Define the principle, working and applications of chromatography, electrophoresis and
molecular techniques.

CLO 4: Analyse and interpret the techniques studied.

Hours
Module I: Microscopy and Radiobiology (Principle, Methodology and 15
Applications)
Light microscopy (compound microscopy and Phase contrast microscopy) Fluorescence
microscopy. Transmission and Scanning electron microscopy (sample preparation for electron
microscopy, cryofixation.). Microscopic measurements (Micrometry & cytometry) and
photography (micro and macro). Radioactivity and its measurements (Geiger Muller and
Scintillation counter and autoradiography).

Module I1: Centrifugation and Spectrophotometry: Principle, Methodology 15
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http://www.nrce.niepa.ac.in/course/view.php?id=76
http://www.nrce.niepa.ac.in/course/view.php?id=76
http://exa.unne.edu.ar/biologia/fisiologia.vegetal/PlantPhysiologyTaiz2002.pdf
http://exa.unne.edu.ar/biologia/fisiologia.vegetal/PlantPhysiologyTaiz2002.pdf
https://www.springer.com/journal/40626
https://www.springer.com/journal/40626
https://www.ncbi.nlm.nih.gov/pmc/journals/69/
https://www.ncbi.nlm.nih.gov/pmc/journals/69/
https://www.biologydiscussion.com/plant-physiology-2/notes-plant-physiology/34597

and Applications

Centrifugation: Low speed, high speed, cooling centrifuges and ultracentrifugation Analytical,
preparatory and gradient centrifugation. UV visual spectrophotometry. Fluorescence
spectrophotometry. Flame (Atomic absorption) spectrophotometry. Mass spectrophotometry.

Module I11: Chromatography, Electrophoresis and Molecular Techniques; 15
Principle, Methodology and Applications

Adsorption and partition chromatography. Column chromatography (isocratic and gradient).
High Performance Liquid Chromatography& Gas Chromatography. Electrophoresis: Agarose
Gel Electrophoresis, Sodium Dodecyl Sulphate Polyacrylamide Gel Electrophoresis, Iso-Electric
Focussing and 2- Dimensional Electrophoresis. Polymerase Chain Reaction, Real Time PCR

Total 45

Course Title : TECHNIQUES & INSTRUMENTATION IN BOTANY (PRACTICAL)
Course Code: UG- BOT-303

Marks : 25
Credits 1
Hours 230
Sr.N Module IV: List of Experiments Practical
0 Sessions
1 Precautions & Lab safety, Preparation of Molar, Normal and ppm 2
solutions
2 Determination of Lambda (A) max of a given solution Verification of 1
Beer’s Law
3 Micrometric dimensions (cytometry and micrometry) 2
4 Preparation of TLC plate and Separation of biomolecules 2
5 Demonstration of SDS- PAGE/ Agarose gel Electrophoresis 2
6 Demonstration of Flame photometry 1
7 Visit to Instrumentation Lab (N1O/College/ Goa University) 1
Mini project: 4

i.  Comparison of ultra and gradient Centrifugation
ii.  Microscopy: Analysis of different photo micrographs
iii.  Photography: To submit a report of macro and microphotography
iv.  Preparation of column for column chromatography.
Total 15
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Mandatory References:

1. Ghatak, K. L. (2011). Techniques and methods in Biology. NY: Prentice Hall India
Learning Private Limited.

2. Plummer, D. T. (2009). An Introduction to Practical Biochemistry. 3rd edition. New
Delhi: Tata Mc Graw Hill Education Private Ltd.

3. Bajpai, P. K. (2006). Biological instrumentation and methodology. Mumbai: S. Chand
and Company. Ltd.

4. Karp, G. (1999). Cell and molecular Biology, Concepts and experiments. 2" edition
John Wiley and Sons Inc.

Suggested References:

1. Davey, H. M., & Kell, D. B. (1996). Flow cytometry and cell sorting of heterogeneous
microbial populations: the importance of single-cell analyses. Microbiol. Mol. Biol.
Rev., 60(4), 641-696.

2. Flegler, S. L., & Flegler, S. L. (1997). Scanning & Transmission Electron Microscopy.
Oxford University Press.

3. Feist, A. (2018). Next-generation ultrafast transmission electron microscopy-
development and applications (Doctoral dissertation, Georg-August-
UniversitatGottingen).

4. Kirsch, D. G., Diehn, M., Kesarwala, A. H., Maity, A., Morgan, M. A., Schwarz, J. K.,
... & Bernhard, E. J. (2018). The future of radiobiology. JNCI: Journal of the National
Cancer Institute, 110(4), 329-340.

Web References:
1. amrita.olabs.edu.in,. (2013). Paper Chromatography. Retrieved 12 February 2020, from

amrita.olabs.edu.in/?brch=8&cnt=1&sim=133&sub=73

2. vlab.amrita.edu,. (2011). Polyacrylamide Gel Electrophoresis. Retrieved 12 February
2020, from vlab.amrita.edu/?sub=3&brch=186&sim=319&cnt=1

3. vlab.amrita.edu,. (2012). Experiment-2 : Differential Protein Expression Analysis.
Retrieved 12 February 2020, from
vlab.amrita.edu/?sub=3&brch=237&sim=1248&cnt=1

4. vlab.amrita.edu,. (2011). Spectrophotometry. Retrieved 12 February 2020, from
vlab.amrita.edu/?sub=2&brch=190&sim=338&cnt=1
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Course Title : HERBAL COSMETOLOGY (VOCATIONAL:THEORY)
Course Code: UG- BOT-VOC-2

Marks 175
Credits 03
Hours 145

Course Objectives:
To impart knowledge about the different plants that play a very important role in enriching
inner health and skin quality.

Course Learning Outcomes:

Upon successful completion of the course, students will be able:

CLO 1: Explain the basics of herbal cosmetology.

CLO 2: Qutline the requirements for making herbal.

CLO 3: Interpret the techniques of herbal formulations in detail.

CLO 4: Identify, describe and assess the herbs used in cosmetic products.

Hours
Module I: Introduction to Herbal Cosmetology 15
History, Definition, Concept. Collection and processing of herbal material, Natural and
artificial drying of herbal material. Herbal remedies for holistic health. Current status of
Herbal Cosmetic; Industry in India. Introduction herbal products beneficial for skin and hair.
Aroma therapy; concept and applications; herbs used in aroma therapy. Comparative study:
Herbal and synthetic cosmetology. Safety and efficacy of herbals cosmetics. Future prospects
of herbal cosmetic Industry.

Module I1: Identification (Botanical Name and Family), Description and 15
Utilization of Following Plants with Cosmetic Benefits and Their Cosmetic

Uses

Curcuma longa, Lawsonia inermis, Aloe vera, Azadirachta indica, Carica papaya, Cocus
nucifera, Acacia concinna, Sapindus mukorossi, Citrus limon, Mentha sp., Tagetes sp., Musa
paradisica, Rosa sp., Manjistha, Sandalwood. Plants beneficial to skin: Cucumber, Aloe
vera, Calendula, Jasmine.Plants beneficial for hair: Hibiscus, Amla, Brahmi, Aloe vera.
Ethical sourcing and sustainability, Environmental impact of herbal cosmetic production,
entrepreneurship in herbal cosmetology.

Module I11: Standardization of Raw Material and Commonly Used Herbs in 15
The Herbal Cosmetics
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Importance of standardization. Physical and chemical methods of standardization.
Quantitative and qualitative estimation of phyto- constitutes

Herbs used in the following cosmetic product: Herbal Shampoo(s) and soap(s), Herbal
Conditioner, Herbal Hair Dye/ Herbal Hair Oil/Hair Cream/Hair Gel, Herbal Face Mask,
Herbal Bath Oil.

Study of protocol for preparation of: Different types of Herbal face masks- for dry skin, oily
skin, pigmented skin & wrinkled skin, Special Herbal masks for sensitive skin, Herbal
Shampoo(s) and soap(s). Entrepreneurship and startup in the field of herbal cosmetology.

TOTAL 45
Course Title : HERBAL COSMETOLOGY (PRACTICAL)
Course Code :UG- BOT- VOC-2
Marks : 25
Credits 01
Hours : 30
Sr.No Module IV: List of Experiment Practical
. Sessions
1. Herbal face masks for dry skin, oily skin, pigmented 2
skin, wrinkled skin.
2. Preparation of Herbal Shampoo(s) and soap(s) . 2
Preparation of herbal hair oils 1
4. Comparison of constituents of Herbal products to non-herbal 1
Products
5. Visit to an Ayurvedic institute / local ayurvedic 2
clinic.
6. Extraction of plant pigments- Lawsonia inermis 2
(mehndi) and Curcuma longa (turmeric),
7. Mini project: 5
i.  Study of various skin and hair care herbal products
available in the market.
ii.  Study of locally available herbal Churnas.
iii.  Local Survey about awareness w.r.t home remedies for
cosmetic purpose.
iv.  Survey to analyse and compare the herbal and non-herbal
products.
v.  Case study and analysis of successful herbal cosmetic
brands
Total 15

Mandatory References:

Page 14 of 37



1. Panda, H. (2022). The complete technology book on herbal beauty products (cosmetic
industry) with formulations, manufacturing process, machinery equipment details & plant
layout. Asia Pacific Business Press.

2. Sachs, M. (2014). Ayurvedic beauty care: Ageless techniques to invoke natural beauty
(ISBN 9788120818804)

3. Fuller, K. W., & Gallon, J. A. (1985). Plant products and new technology. Clarendon Press

Suggested References:

1. Kocchar, S. L. (1998). Economic botany in the tropics. Macmillan India Ltd.

2. Simpson, B. B., & Conner-Ogorzaly, M. (1986). Economic botany: Plants in our world.
McGraw Hill.

3. Sharma, O. P. (1998). Hill's economic botany. Tata McGraw Hill Publishing Company Ltd.

Web References:

1. https://www.biologydiscussion.com/herbal-drugs/modern-methods-of-herbal- drugs-
extraction/25348

www.santulan.in

Www.pvayurveda.com

https://wjpr.s3.ap-south-1.amazonaws.com/article_issue/1522478937.pdf

o > 0N

https://www.planetayurveda.com/stholyantak-churna/

Course Title : PLANT GENETIC ENGINEERING (CORE:THEORY)
Course Code : UG BOT- 305

Marks 175
Credits 13
Hours 145

Course Objectives:

This course is to develop fundamental knowledge and skills in various aspects of Genetic
engineering.

Course Learning Outcome:

Upon successful completion of the course, students will be able to:

CLO1: Explain and outline the basic knowledge of tools in DNA cloning

CLO2: Interpret, analyse and understand the techniques in plant genetic engineering.
CLOa3: State and summarize the applications in genetic engineering

CLO4: Apply and interpret the knowledge of plant genetic engineering.
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Hours

Module I: Tools in Recombinant DNA Technology 15
Introduction to Recombinant DNA technology, DNA cloning: cell based and cell free (PCR
based). Vectors- Key features, advantages and disadvantages. Prokaryotic vectors - plasmids,
cosmids, Lambda phage. Eukaryotic vectors- Bacterial Artificial Chromosome, Yeast Artificial
Chromosome. Enzymes- Importance in plant genetic engineering, Nucleases: Exo and
endonucleases; Types I, I1, 111. DNA ligases. DNA modifying enzymes, Factors affecting enzyme
activation. DNA ligation, transformation, selection of transformed bacteria. DNA Isolation and
sequencing (Sanger & Coulson, Maxam & Gilbert).

Module I1: Techniques in Recombinant DNA Technology 15

Methods of Gene transfer: Indirect and Direct methods of gene transfer. Indirect method:
Agrobacterium mediated gene transfer- T-DNA, Ti plasmid and Ri plasmid derived vector
systems. T-DNA transfer: Direct methods of gene transfer: Physical and Chemical. Selection of
transformants; selectable marker (Antibiotic resistant markers, herbicide resistant markers) and
reporter genes (Luciferase, GUS, GFP). Gene Cloning: Construction of genomic and cDNA
libraries, screening of DNA libraries; complementation, colony hybridization; Southern, Northern
and Western blotting; ELISA, CRISPR-Cas9. Polymerase Chain Reaction, Techniques of DNA
fingerprinting (RFLP, RAPD, AFLP)

Module I11: Gene Transfer Methods in Plants, Biosafety and Applications Of 15
Genetic Engineering

Applications in Agriculture: Transgenic crops with improved quality traits: FLAVR SAVR
Tomato, Golden rice, Bt cotton, herbicide resistant plants, roundup soyabean/ corn. Applications
in Environment: Role of transgenics in bioremediation (Superbug) Mycoremediation,
Phytoremediation, and Waste management (UASB reactor), Remediation of Xenobiotic
compounds. Molecular techniques in Phytoremediation. Applications in Industries: Edible
vaccines; Industrial enzymes (Protease, Lipase); Genetically Engineered Products — Human
Growth Hormone; Humulin; Superweeds. Bioethics and Biosafety: Intellectual Property Rights,
Genetic engineering and public issues. Biosafety regulations

Total 45
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Course Title : PLANT GENETIC ENGINEERING (PRACTICAL)
Course Code : UG BOT- 305

Marks 75
Credits 23
Hours 45
Sr.N Module IV: List of experiments Practical
0 Sessions
1 DNA isolation by CTAB/(any other) method 2
2 Estimation of DNA 1
3 Agarose Gel Electrophoresis 2
4 Restriction digestion of DNA (Problem based) 2
5 Sequence reading — Sanger method/Maxam Gilbert method — problem 2
6 Agrobacterium tumefaciens-mediated plant transformation. (Virtual 2
Library)

7 Demonstration of Plasmid isolation

8 Demonstration Restriction digestion of DNA
9 Visitto a leading biotechnology institute and Report making. 2

Total 15

Mandatory References:
1. Brown, T. A. (2006). Gene cloning and DNA analysis An Introduction. UK: Blackwell

scientific publishers.

2. Chawla, H. S. (2000). Introduction to Plant Biotechnology. New Delhi: CRC Press.

3. Dubey, R. C. (2014). Introduction to Plant Biotechnology. New Delhi: S. Chand & Co.

4. Purohit, S. S. (2003). Agricultural Biotechnology. New Delhi: Agrobios.

5. Sobti, R. C. & Pachauri, S. S. (2009). Essentials of Biotechnology. New Delhi: AneBooks.
6. Gupta, P. K. (1996). Elements of Biotechnology. Meerut: Rastogi Publications.

7. Lewin, B. (2004). Genes VIII. UK: Oxford University Press.

Suggested reading

1. Primrose, S. B, Twyman, R. M. & Old R. W. (2001). Principles of gene manipulation: An
Introduction to genetic engineering, 6 ed. UK: Blackwellscientific publishers.

2. Smith, J.E. (2005). Biotechnology. UK: Cambridge University press.

3. Wilson, K. & Walker, J. (2008). Principles and Techniques of Biochemistry and Molecular
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Biology. UK: Cambridge University Press.
4. Stekel, D. (2003). Microarray bioinformatics. Cambridge University Press.
5. Ignacimuthu, S. (1997). Plant Biotechnology. New Hampshire: Science Publishers.

Web references:
1. Thomson, J. (2011). Genetic Engineering Of Plants.

https://www.semanticscholar.org/paper/GENETIC-ENGINEERING-OF-PLANTS-
Thomson/e34c54c¢3c16d50c5180df80dd6b8993fc23851c6.

2. https://ndl.iitkgp.ac.in/

3. Hsu, P. D., Lander, E. S., & Zhang, F. (2014). Development and applications of CRISPR-
Cas9for genome engineering. Cell, 157(6), 1262-1278.

4. Ran, F. A, Hsu, P. D., Wright, J., Agarwala, V., Scott, D. A., & Zhang, F. (2013). Genome
engineering using the CRISPR-Cas9 system. Nature protocols, 8(11), 2281- 2308.

5. Mathur, R. (2018). Genetic engineering and biosafety in the use of genetically modified
foods. IJASRM, 2018(l), 76-82.

6. Cahoon, E. B. (2003). Genetic enhancement of soybean oil for industrial uses: prospects and
challenges. AgBioForum, 6(1&2): 11-13.

Course Title : PLANT MOLECULAR BIOLOGY (CORE: THEORY)
Course : UG BOT-306

Marks 175
Credits 13
Hours 45

Course Objective:
At the end of the course students will be able to explain life processes at the sub-cellular and
molecular (gene) level and know general principles of gene organization and functions.

Course Learning Outcomes

Upon successful completion of the course, students will be able to:

CLO1: Describe and summarize the characteristics of genetic material and process of DNA
replication

CLO2: Appraise the molecular mechanism of transcription and DNA damage.

CLOa3: Elaborate the molecular mechanism of translation and gene regulation.

CLO4: Determine and interpret basic molecular techniques of nucleic acid isolation and
screening.
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Hours

Module-1I: Nature of Genetic Material and DNA Replication 15
Characteristics of genetic material, evidences to prove DNA & RNA as genetic material, Watson
and Crick’s model of DNA; Polymorphism of DNA. Central dogma of molecular biology, Model
organism for studying molecular biology; C-value paradox; Chargaff’s Law, Franklin’s and
Wilkin’s work. General feature of DNA replication (replication eye, replication forks); Types of
DNA replication, mechanism of DNA replication in Prokaryotes & in Eukaryotes (Dispersive,
Conservative and Semi- conservative); enzymes of replication —DNA Primase; DNA
polymerases. DNA Recombination: Holliday model.

Module 11: DNA Damages and Transcription 15
Types of DNA damages and repair (direct reversal of damage, excision repair). Structure and
functions of mMRNA, tRNA and rRNA, RNA polymerases. Transcription in prokaryotes &
eukaryotes. Post transcriptional events (splicing, capping & processing).

Module I11: Gene Regulation, Expression & Translation 15
Units of gene (Cistron, recon, muton, enhancers, split genes, overlapping genes; transposons and
its role in gene structure, promoters & terminators. Gene regulation in prokaryotes (Lac operon
concept/tryptophan) & eukaryotes; Inducible and repressible mechanism. Mechanism & factors
involved in the process of Translation. Post translational modifications; Protein targeting

Total 45

Course Title : PLANT MOLECULAR BIOLOGY (PRACTICALYS)
Course Code : UG BOT-306

Marks : 25
Credit 1
Hours :30
Sr.  Module IV: List of Experiments Practical Sessions
No
1 Isolation of plant genomic and purity estimation of DNA 3
2 Quantification of DNA by DPA method. ' 2
3 Isolation and estimation plant RNA from tissue. 2
4 Designing of primers for DNA amplification 1
5 Preparation of Agarose gel and running of DNA and 3
RNA
6 Demonstration of DNA amplification by PCR 2
7 Mini Project
1. Spooling of DNA from different plant samples 2

Total
15
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Mandatory References:

1. Gupta P.K. (2018) Molecular Biology. Rastogi Publications.

2. Alberts, B. (2002). Molecular biology of the cell 4th edition.

3. Buchanan, B. B., Gruissem, W., & Jones, R. L. (Eds.). (2015). Biochemistry

and molecular biology of plants. John wiley & sons.

4. Pal, J.K. & Ghaskadabi S.S. (2008) Fundamentals of Molecular Biology. Oxford.

5. Watson, J. D. (2008). Molecular Biology of the Gene (6th Edition)

6. Kleinsmith, L. J., & Kish, V. M. (1995). Principles of cell and molecular biology (Vol. 2).
New York: HarperCollins.

Suggested reading

1. Nelson, D. L., Lehninger, A. L., & Cox, M. M. (2008). Lehninger principles of
biochemistry. Macmillan.

2. Dubey, R. C. (1993). A textbook of Biotechnology. S. Chand Publishing.

3. Lewin B. (2000). Genes VII. New York: Oxford University Press.

4. Buchanan, B. B., Gruissem, W., & Jones, R. L. (Eds.). (2015). Biochemistry and molecular
biology of plants. John wiley & sons.

5. Johnson, C. (2009). Plant molecular biology. Oxford Book company.

6. David, F. (1983). Jones & Bartlett publishers. Molecular biology. 2" Ed. Reprint 1993.

Narosa Publishing House.

Web References:

https://www.schoolfinder.com

http://www.plantcell.org » content » teaching-tools-plant
htps://www.cell.com » molecular-plant
https://www.freebookcentre.net » The-Molecular-Biolo...
https://nptel.ac.in/courses/102106025

o & w0 NP
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Course Title : PLANT TISSUE CULTURE (CORE:THEORY)
Course Code: UG BOT-307

Marks 175
Credits 13
Hours 145

Course Objectives: To develop the plant tissue culture skills.

Course Learning Outcome: Upon successful completion, the students will be able to:

CLO 1: Explain and discuss the general theoretical concept and plant tissue culture techniques.
CLO 2: Explain and compare, culture types and techniques.

CLO 3: Discuss applications in horticulture, forestry, agriculture.

CLO 4: Demonstrate techniques in plant tissue culture.

Hours
Module-I: Introduction and Differentiation 15
Scope and history of plant tissue culture, Laboratory organization. Culture techniques —
Sterilization methods of glassware, explant preparation, sterilization, media composition and
preparation. Cellular differentiation and totipotency; effect of growth regulators on
differentiation.

Module I1: Culture Types and Techniques in Tissue 15

Cell culture types- callus, single cell and suspension culture Organogenesis and embryogenesis;
Somaclonal variation; meristem. Micropropagation, Germplasm conservation; Isolation and
regeneration of protoplasm; Somatic hybridization, cybrids, Synthetic seeds, Cryopreservation,
secondary metabolite production.

Module I11: Application of Plant Tissue Culture 15
Horticulture: Plant propagation, micropropagation, Single cell culture, suspension culture and
meristem culture. Agriculture: Single cell culture, suspension culture and meristem culture.
Hairy root culture, germplasm conservation methods (in-situ and ex-situ). Forestry: Single cell
culture, suspension culture and meristem culture, production of haploids. Applications of PTC in
genetic engineering

Total 45

Course Title: PLANT TISSUE CULTURE (PRACTICAL)
Course Code : UG BOT-307
Marks : 25
Credits 01
Hours : 30
Sr. No Module IV: List of Experiments Practical Sessions
1 Preparation of MS Medium; Sterilization 3

techniques
2 Embryo culture of maize 2
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Callus induction and its morphological studies. 3

Sub-culturing callus for rooting and shooting
Enzymatic Isolation of plant protoplast
Synthetic seed preparation

Visit to Plant tissue culture unit

N EFP PEP W

Total
15

Mandatory References:

1. Satyanarayana, U. (2013). Biotechnology. New Delhi: Books and allied (P) Ltd.
2. Smith, R. H. (2013). Plant tissue culture: Techniques and experiments (3rd ed.). Academic

Press.

3. Razdan, M. K. (2002). Introduction to Plant Tissue Culture. New Delhi: Oxford &IBH
Publishing Co. Pvt. Ltd.

4. Kumar, U. (1999). Methods in Plant Tissue Culture. Jodhpur: Agrobios.

5. Bhojwani, S. S., & Razdan, M. K. (1996). Plant tissue culture: Theory and practice (Revised

ed.). Elsevier.

Suggested References:

1.

Vasil, I. K. & Thorpe, T.A. (1994). Plant Cell and Tissue Culture. Netherlands: Kluwer
Academic Publishers.

Trigiano, R. N., & Gray, D. J. (Eds.). (2016). Plant tissue culture, development, and
biotechnology (2nd ed.). CRC Press.

George, E. F., Hall, M. A., & De Klerk, G.-J. (2008). Plant propagation by tissue culture
(3rd ed.). Springer.

Thorpe, T. A. (Ed.). (2007). Development in plant tissue culture (Vol. 5). Springer.
Dodds, J. H., & Roberts, L. W. (1985). Experiments in plant tissue culture (2nd ed.).
Cambridge University Press.

Gamborg, O. L., & Phillips, G. C. (Eds.). (1995). Plant cell, tissue and organ culture:
Fundamental methods. Springer.

Thorpe, T. A., & Yeung, E. C. (2011). Plant tissue culture: Techniques and experiments
(3rd ed.). Springer.

Namasivayam, P. (2007). Plant cell and tissue culture. Tata McGraw-Hill Education.
Gahan, P. B., & George, E. F. (2008). Plant tissue culture: An introductory text. Springer.
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Web References
1. https://www.isaaa.org/resources/publications/pocketk/14/default.asp.

2. https://www.sciencedirect.com/journal/journal-of-biotechnology/vol/26/issue/1

Course Title : APPLIED MYCOLOGY(VOCATIONAL:THEORY)
Course Code: UG-BOT-VOC 3

Marks 175
Credits 03
Hours 145

Course Objectives:
This paper provides knowledge on culture techniques and the applicative aspects of fungi.

Course Learning Outcomes: The students be able to:

CLO 1: Describe fungal cultures and media formulations

CLO2: Analyse the role of fungi in industries.

CLO3: Evaluate the role of fungi in agriculture and mycotechnology
CLO4: Demonstrate mycological techniques.

Hours
Module-I: Introduction and Fungal Culture Studies 15
General account of fungi. Microscopic structure, Chemical composition and understanding of
fungal cell wall. Environmental factors influencing fungal growth. Studies of fungal culture;
Introduction to culture collections, Culture Media formulations and types of media used in
mycology. Culture databases.
Various techniques for pure culture isolation and maximum recovery from different habitats (Soil,
Litter, Water, Dung) Baiting, moist-chamber and particle-plating techniques. Isolation of pure
cultures and maintenance. Study of colony characters and growth patterns. Fungal gene banks-
Culture Collection Centers.

Module I1: Industrial Mycology 15

Role of fungi in biotechnology. Applications of fungi in food industry: Flavors and texture,
Fermentation and baking, Organic acids (Preferably Citric acid), Enzymes (Preferably Cellulases
and Pectinases). Mycoproteins— SCP (Yeast)

Endophytic fungi and its industrial applications.
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Module I11: Fungi in Agriculture, Medicine and Recent Mycological Advance

Fungi as biofertilizers (Preferably Trichoderma) Fungi as biocontrol agents- Mycofungicides,
Mycoherbicides, Mycoinsecticides. Mycorrhizae and its role. Medical mycology - Secondary
metabolites- Pharmaceutical preparations from fungi, antibiotics from fungi. (Preferably
Penicillium and Ganoderma). Mushroom cultivation & recent advances in mycotechnology;
Mushroom cultivation techniques: Oyster and Button mushrooms. Applications of PCR and other

molecular techniques in mycology, Mycoinformatics, Mycoremediation

Course Title : APPLIED MYCOLOGY (PRACTICAL)
Course Code: UG-BOT-VOC 3

Marks
Credits
Hours

Sr. No

1

125
01
: 30

Module 1V: List of Experiments

Isolation and preparation of pure culture from a
mixed culture plate on solid medium.
Preparation of moist chamber and incubation of
fungi

Particle dilution plating for fungi

Isolation of endophytic fungi from plant leaves

Study of effect of incubation temperatures and
pH on fungal growth

Colorimetric estimation of cellulase and
amylase produced by fungi

Production of Citric acid (using Aspergillus) in
broth and testing for its presence.

Mushroom cultivation- Oyster mushrooms and
its protein estimation

Understanding structures of fungal enzymes
using Bioinformatics tools.

Total

Mandatory References:

Total

Practical Sessions
2

15

1. Aneja, K. R. (2007). Experiments in Microbiology Plant Pathology &

Biotechnology. (5th ed.) New Delhi: New Age International Publishers.
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2. Bhat, D. J. (2010). Fascinating Microfungi (Hyphomycetes) of Western Ghats — India.
First edition., Goa: Broadway Book Centre.

3. Powar, C.B. & Daginawala, H.F. (1982). General Microbiology—Volume II.

Mumbai: Himalaya Publishing house.

4. Prescott, L. M. (2005). Microbiology. 6th ed., New Delhi: Mc Graw-Hill.

5. Shivkumar, P.K., Joe, M.M. & Sukesh K. (2010). An Introduction to Industrial
Microbiology. (1st ed.). New Delhi: S. Chand& Company Pvt. Ltd.

6. Trivedi, P.S. & Pandey, S.N. (2009). A Textbook of Botany. Volume I. New

Delhi: Vikas Publishing House Pvt Limited.

Web References:
1. https://www.adelaide.edu.au/mycology/

2. https://www.researchgate.net/publication/341822811 Spawn_Production_and _Mushroom_C
ultivation_Technology

3. Introductory mycology : Alexopoulos, Constantine John, 1907- : Free Download, Borrow,
and Streaming : Internet Archive

Course Title : PLANT PROPAGATION (VOCATIONAL:THEORY)
Course Code : UG-BOT-VOC-4

Marks 175
Credits 03
Hours 45

Course Objectives

Relate propagation methods in plants and their functioning.

Analyze different techniques and understand their practical applications for development of
superior varieties.

Course Learning Outcome:

Upon successful completion of the course, students will be able to:

CLOL1: define and explain the concept of Plant Propagation/multiplication techniques, growth,
and plant care.

CLO2: identify and compare various natural methods of plant propagation.
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CLO3: identify and compare various artificial methods of plant propagation.
CLO4: demonstrate and analyse various plant propagation techniques.

Hours
Module- I: Introduction to Plant Propagation 15
Definition, concept. Propagation Structures; Greenhouse, Polyhouse, Mist chambers,
humidifiers, hot-beds. Propagation media: peat moss, perlite, vermiculite, compost,
FYM and tools. Importance of Plant Propagation. Need and potentialities of plant
propagation.

Module- I1: Natural Methods of Plant Propagation 15
Introduction to methods of propagation: Sexual and Asexual. Propagation by seed;

seed germination and its types, seed dormancy and seed viability. Growing and handling
seedlings in nursery. Advantages and disadvantages of seed propagation. Propagation by
specialized vegetative structures: Apomixis- definition, types. Seedlings and propagules.
Aerial: Bulbils; sub-aerial: runner, stolon, offset; sub- terranean: rhizome, bulbs, roots,
suckers.

Module- I11: Artificial Methods of Propagation 15
Propagation by Cutting: definition, types; root, stem, leaf. Layering: definition and principle,
types; ground layering: simple, compound (serpentine), tip, trench, Air-layering. Grafting
and Budding: Definition, tools required, types (grafting); splice, whip/tongue, cleft, veneer,
stock- scion relationship, types (budding); T- budding, patch. Advantages and disadvantages.
Micropropagation.

Course Title : PLANT PROPAGATION (PRACTICAL)
Course Code : UG-BOT-VOC-4

Marks 75

Credits .3

Hours : 45

S Module IV: List of Experiments Practical

r.no sessions

1 Soil preparation and sterilization of nursery beds and pots 1

2 Handling and propagation of seeds, bulbs and corms 2

3 Methods of propagation: Grafting, budding, cutting and layering. (any 3
two for each)

4 Treatment of seeds to break seed dormancy (any 2) and to find 2
germination percentage of treated seeds.

5  Study of nursey operations; raising seedling in trays, preparation of 2
potting mixtures, transplanting of seedlings, care and maintenance.

6 Demonstration of micropropagation 1
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Mini project 4
i.  Preparation of a micro garden: bowl, bottle, urns, hanging
baskets.
ii.  Documentation of vegetatively propagated plants of economic
importance,
iii.  Comparative study of artificial and natural methods of vegetative
propagation.
Total 15

Mandatory References:

1.

Kock, H., Arid, P., Ambrose, J., & Waldron, G. (2008). Growing trees from seeds. Firefly

Books.

2. Dirr, M. A. (2009). Manual of woody landscape plants (6th ed.). Stipes Publishing.

3. Hartmann, H. I., & Kester, O. T. (2015). Plant propagation: Principles and practices (8th
ed.). Pearson.

4. Toogood, A. R. (1999). Plant propagation: American Horticultural Society practical guides
(pp. 320). DK Publishing.

5. Sadhu, M. K. (1994). Plant propagation (1st ed.). John Wiley & Sons.

Suggested reading

1.

Phillips, H. R. (1995). Growing and propagating wild flowers. The University of North

Carolina Press.

2. Lewis, H. (1985). Secrets of plant propagation. Storey Books.

Web References:

1.
2.

3.
4.

Rathour, Avneesh & Kumar, Raj. (2023). Plant Propagation Techniques in Horticulture.
https://kvknorthgoa.icar.gov.in/litpub/Technical%20Bullietin/VVegetative%20Methods%200f
%20Plant%20Propagation%20in%20Horticulrual%20Crops.pdf
https://gacbe.ac.in/pdf/ematerial/18BBO6EL-U2.pdf
https://extension.unh.edu/sites/default/files/migrated_unmanaged_files/Resource003548 Rep
5073.pdf
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COURSE STRUCTURE FOR DOUBLE MAJOR PROGRAMME

SEMESTER MAJORS 1 MAJORS 2 VOCATIONAL MDC SEC
(4 credit course) (4 credit course) (4 credit course) (3 credit course) (3 credit course)
| UG-BOT-101 UG-BOT-101 UG-BOT-101 UG-BOT-MDC 1 UG-BOT-SEC 1
Diversity of Lower Diversity of Lower | Diversity of Lower | Plant Animal Basics in Horticulture
Plants I (Microbes, Plants | (Microbes, | Plants I (Microbes, Interaction /
Algae, Fungi) Algae, Fungi) Algae, Fungi) Economic Botany
I UG-BOT-102 UG-BOT-102 UG-BOT-102 UG-BOT-MDC 2 UG-BOT-SEC 2
Diversity of Lower Diversity of Lower | Diversity of Lower | Kitchen Gardening Algal Biotechnology
Plants Il (Bryophytes, Plants I Plants II
Pteridophytes, (Bryophytes, (Bryophytes,
Gymnosperm) Pteridophytes, Pteridophytes,
Gymnosperm) Gymnosperm)
1l UG-BOT-201 UG-BOT-203 UG-BOT-MDC 3 UG-BOT-SEC 3
UG-BOT-202 Ecology and Ecology and Introduction to Basics in
Cell Biology and Conservation Conservation Ethnobotany Microbiology / Plant
Biomolecules UG-BOT-202 pathology
Cell Biology and
Biomolecules
\Y} UG-BOT-204 UG-BOT-206 UG-BOT-VOC 1
Plant Anatomy and Plant Breeding and | Horticulture,
Embryology Biostatistics Floriculture &
UG-BOT-205 UG-BOT-207 Landscaping
Cytogenetics Enzymes and Its
Metabolic
pathways
Vv UG-BOT-301 UG-BOT-303 UG-BOT-VOC 2
Plant Physiology Techniques and Herbal
UG-BOT-302 Instrumentation Cosmetology
Systematics of
Flowering Plants and
Phylogeny
\Y UG-BOT-305 UG-BOT-307 UG-BOT-VOC 3
Plant Genetic Plant Tissue Applied Mycology
Engineering Culture /
UG-BOT-306 UG-BOT-VOC 4
Plant Molecular Plant Propagation
Biology
UG-BOT-PRJ
Project
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Annexure A
Syllabus (Semester | to 1V)
(To be implemented w.e.f. Acad. Year 2024 - 2025)

Course Title : INTRODUCTION TO ETHNOBOTANY(MULTIDISCIPLINARY:

THEORY)

Course Code: UG-BOT-MDC 3
Marks : 75

Credits 2

Hours 130

Course Objectives: This course will deal with the origin, utilization, cultivation and uses of

plants known in traditional herbal medicine; endangered and rare useful plants, it also deals with

the various methods of ethnobotanical studies and roles of ethnobotany in biodiversity

conservation and socio-economic development.

Course Learning Outcomes

CLO1. summarize the concept, scope and objectives of ethnobotany with reference to tribal lifestyle
CLO2. analyse the role of various plants in traditional medicine

CLO3. apply the resources and knowledge of ethnobotany.

Hours

Module I: Introduction to Ethnobotany 15

Introduction, concept, scope and objectives. Ethnobotany as an interdisciplinary science. Major
and minor ethnic groups or Tribals of India, and their life styles. Plants used by the tribals:

a) Food plants b) intoxicants and beverages ¢) Resins and oils and miscellaneous uses.
Module I1: Role of Ethnobotany in Medicine 15

Medico-ethnobotanical sources in Goa, India. Significance of the following plants in
ethnobotanical practices (along with their habitat and morphology): Azadiractha indica (neem),
Ocimum sanctum (Tulsi), Vitex negundo (horseshoe vitex, or nisinda), Gloriosa superba (Tiger's
claw), Pongamia pinnata (Indian beech/ Karanj), Cymbopogon citratus.(lemongrass). Role of
ethnobotany in modern medicine with special example: Rauvolfia sepentina (Sarpagandha/ Indian
snake root), Curcuma longa (Turmeric), Garcinia indica (Kokum tree), Syzygium cumini (Jamun
tree). Role of ethnic groups in conservation of plant genetic resources. Ethnobotany as a tool to
protect interests of ethnic groups.

Total 30
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Course Title : INTRODUCTION TO ETHNOBOTANY (PRACTICAL)
Course Code : UG-BOT-MDC 3

Marks 125
Credits 1
Hours : 30
Sr.No. Module-I11I: List of Experiments Practical
Sessions
1 Preservation of ethnobotanical plants through Herbarium preparation (5 2
plants)
2 Identification of the plant parts used in ethnobotanical medicine 2
3 Preparation of vinegar using toddy/ kokum syrup 1
4 Preparation of organic colours using Turmeric, Hibiscus, Marigold, 2
Chrysanthemums, Bixa
5 Demonstration of preparation of local handicraft using plants. 1
6 Mini project: 5
i.  Collection/ survey of ethnobotanical plants.
ii.  Plants of Socio-cultural importance; Some trees in Indian
Mythology like Ashoka, Peepal, Banyan, Neem, Coconut.
iii.  Village visit and documentation for Archaeological Resources.
Folk songs, folk tales and proverbs

iv.  Preparations of traditional recipes.

7 Visit to temples/ sacred grooves/ ethnobotanical site of Goa and 2

understanding the culture, ecology and report submission.
Total 15

Mandatory References

1
2
3.
4.
5
6

. Jain, S. K. (1995). Manual of ethnobotany. Scientific Publishers.
. Jain, S. K. (1981). Glimpses of Indian ethnobotany. Oxford & IBH.

Lone, M. L., et al. (n.d.). Palaeoethnobotany.
Jain, S. K. (Ed.). (1989). Methods and approaches in ethnobotany. Society of Ethnobotanists.

. Jain, S. K. (1990). Contributions of Indian ethnobotany. Scientific Publishers.
. Colton, C. M. (1997). Ethnobotany: Principles and applications. John Wiley & Sons.
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Suggested reading

1. Rama Rao, N., & Henry, A. N. (1996). The ethnobotany of Eastern Ghats in Andhra Pradesh,
India. Botanical Survey of India.

2. Sinha, R. K. (1996). Ethnobotany: The renaissance of traditional herbal medicine. INA-
SHREE Publishers.

Web References:

https://www.forestessentialsindia.com/blog/how-to-prepare-natural-colours-for-the-festivities-of-
holi.html.
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Annexure B

Summary of the changes incorporated in CLOs/PSOs/syllabus

Semester CLOs/PSOs/ Existing Changes Reason
Course suggested
v Enzymes and Course title Course title As suggested by
their metabolic Enzymes and Enzymes and members of BoS
pathways their metabolic metabolic
UG-BOT-207 pathways pathways
CLO1: Classify | CLOL1: Classify | As suggested by

the different
enzymes based
on its structure
and function
CLO2: Identify
the role of
enzymes in
various biological
processes
CLO3: Qutline
the various
mechanisms of
enzyme action
CLO4: Identify
and apply usage
of enzymes in
industry

the different
enzymes based
on its structure
and function
CLO2: Identify
the role of
enzymes in
various biological
processes
CLO3: Qutline
the various
mechanisms of
enzyme action
CLO4: Estimate
and apply
enzymology
concepts.

members of BoS,
in accordance
with the Bloom’s
taxonomy
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Annexure B
Revised Syllabus (Semester 1V)
(To be implemented w.e.f. Acad. Year 2024 - 2025)

Course Title : ENZYMES AND METABOLIC PATHWAYS (CORE:THEORY)
Course Code: UG- BOT-207

Marks 175
Credits 13
Hours 145

Course Objectives:
The objective of this course is to understand the importance and mechanisms of enzyme action.
The course also discusses enzymatic regulation & metabolic control of biochemical reactions.

Course Outcomes:

Upon successful completion, the students will be able to:

CLO1: Classify the different enzymes based on its structure and function
CLO2: Identify the role of enzymes in various biological processes
CLO3: Qutline the various mechanisms of enzyme action

CLO4: Estimate and apply enzymology concepts.

Hours
Module I: Basic Concept and Catalysis of Enzymes 15
Classifications & nomenclature (IUB system). Biological role of enzymes; Concept of holoenzymes,
apoenzymes, prosthetic group, iso-enzymes, allosteric enzymes and Active sites. Chemical nature
of enzymes, Characteristics of enzymes (Physico-chemical and biological properties) Enzyme
activity. Role of co-factors (NAD, NADP+, FMN/FAD, Co-enzyme A, Pyridoxyl phosphate and
metal ions).

Module I11: Enzyme Kinetics 15
Factors affecting enzyme activity (concentration, substrate, pH, temperature, inhibitors). Michaelis-
Menten equation and its significance. Fisher’s lock and key model and Koschland (induced fit
theory), Arrhenius plot. Enzyme action (competitive and noncompetitive)

Module I11: Metabolic Concepts of Enzymes 15
Glycolysis, Fate of pyruvate (Lactic acid & alcohol fermentation). Citric acid cycle, Glycogen cycle,
Respiratory substrate, Respiratory quotient, Mitochondrial Electron transport, Cytochrome,
Alternate oxidase pathway. Biosynthesis and degradation of triglycerides. Pathway for amino acid
metabolism: Role of Nitrogenase enzyme, NIF, Nod genes and nodulines.

Total 45
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Course Title : ENZYMES AND METABOLIC PATHWAYS (PRACTICALS)
Course Code : UG-BOT- 207

Marks 125
Credits 1
Hours 30
Sr.n Module 1V: List of Experiments Practical
0 sessions
1  Qualitative and quantitative determination for amylase enzyme in the 3
given plant samples. -
2  Effect of enzyme concentration, temperature, substrate, inhibitors and 5
pH on the activity of a-amylases
3  To extract and determine the activity of catalase, lipase and peroxidase 3
enzymes
4 Mini project 4
I.  Role of Nitrogen in plants
ii.  Application of enzymes in industries (dairy/ sugar/ waste
management/ food)
iii.  Anaerobic respiration in germinating seeds.
Total 15

Mandatory References:

1.

Berg, J. M., Tymoczko, J. L., Gatto, G. J., Jr., & Stryer, L. (2019). Biochemistry (9th
ed.). WH Freeman.

Breaker, R. R. (2000). Making catalytic DNAs. Science, 290(5498), 2095-2096.
https://doi.org/10.1126/science.290.5498.2095

Campbell, N. A., Reece, J. B., & Mitchell, L. G. (1999). Biology (5th ed.).
Benjamin/Cummings.

Deeth, R. J. (1997). Chemical choreography. New Scientist, 155(2103), 24-27.
Price, C. N., & Lewis, S. (1999). Fundamentals of enzymology. Oxford University
Press.

Suggested References:

1.

Palmer, T., & Bonner, P. L. (2007). Enzymes: Biochemistry, biotechnology, clinical
chemistry (2nd ed.). Woodhead Publishing.

Voet, D., & Voet, J. (2010). Biochemistry (4th ed.). John Wiley & Sons, Inc.
Devasena, T. (2010). Enzymology. Oxford University Press.
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4. Satyanarayana, U., & Chakrapani, U. (2020). Biochemistry (5th ed.). Elsevier.

Jain, J. L., Jain, S., & Jain, N. (2016). Fundamentals of biochemistry. S. Chand Pvt. Ltd.

6. Rodwell, V., Bender, D., Botham, K., Kennelly, P., & Weil, P. A. (2018). Harper's
illustrated biochemistry. McGraw Hill Education.

o

Web Refrences:

1. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4692135/

2. https://lwww.imedpub.com/insights-in-enzyme-research/

3. https://iopscience.iop.org/book/978-0-7503-1302-5/chapter/bk978-0-7503-1302-5chl

4. https://www.biologydiscussion.com/enzymes/enzymes-meaning-mechanism-classification-
factors- and-importance/17003

5. https://nptel.ac.in/courses/102102033
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Annexure C
LIST OF EXTERNAL EXAMINERS

SR. | NAME OF | DESIGNATION | ADDRESS SPECIALIZATIO | EMAIL ID/
NO. | THE & N CONTACT NO.
EXAMINE | QUALIFICATIO
R N
Prof. Professor, M.Sc. | Government | Mycorrhizae 9823594689
Mehtab Ph.D college of mehtab14@yahoo.
Jahan Arts, Science com
Bukhari and
Commerce,
Quepem- Goa
Ms. Associate PES’s College | General Botany 8390010048
Bhagyashri | Professor, M. Sc., | of Arts & 9403270048
Halarnkar M. Phil Science, bhagyashrih@gmai
Farmagudi, I.com
Ponda, Goa -
403401
Dr. Divakar | Assistant Carmel Systematics, 8805898468
Mesta Professor College for General Botany divakarmesta@gmai
M.Sc. Ph.D. Women l.com
Nuvem, Goa-
403713
Ms. Assistant PES’s College | General Botany 91585 06076
Shreeveni Professor of Arts & shreevenitari@gma
Tari SET Science, il.com
Farmagudi,
Ponda, Goa -
403401
5. | Dr. Ashish | Assistant Dhempe Botany 9421152061
Prabhugaon | Professor, M.Sc. | College, ashishprabugaonkar
kar Ph. D Panjim @gmail.com
6. | Dr. Nisha Assistant Government | Plant Physiology 9604734149
Vasantlal Professor, M.Sc. | College of gcsanquelim.ac.in
Kevat Ph.D Arts, Science
and
Commerce,
Sanquelim
Goa.
7. | Ms. Sabina | Associate St. Xaviers Botany 9420160505
Sales e Professor, M.Sc, | college, sabinadias73@gma
Dias M. Phil Mapusa- il.com
Goa
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Dr. Puja
Gawas

M.Sc., Ph. D

Carmel
College of
Arts, Science
and
Commerce
for

Women,
Nuvem-

Goa

Mycology,
Applied
Mycology,
General Botany

10.

Dr.
Jyosna
Gawas

M.Sc., Ph. D

Govt. College
of Arts,
Science &
Commerce,
Sanquelim

Goa

Plant Systematics

9423315456
7057826015

djyosna@gmail..co

m
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