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MINUTES OF MEETING OF THE BOARD OF STUDIES IN BOTANY
HELD ON 21 February 2025

Vide Chowgule College Notice F.133C/1181 a meeting of this BOS was convened on 21
February 2025 at 10:00am onwards through online mode. Since the number of members
present represented the quorum, the BOS began its proceedings.

Members present:

Dr. Uma Masur

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
Dr. Shravani N. Korgaonker
10. Ms. Sonali Gaonkar

11. Ms. Plency Fernandes
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Members absent:

1. Dr. Annie Gomes

Proceedings
The Chairperson welcomed the members of the Board of Studies (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 ltems:

1. Mapping of Course Learning Outcomes (CLOs) to Programme Specifi

¢ Outcomes
(PSOs) and Programme Outcomes (POs).

2. Revision of existing courses, and ’SOs.

3. Approval of courses for Semester 111 to Semester V for Double Majors.
4. Approval to short term Certificate courses if any of 30 hours duration.
5. Any Other Business (AOB)

PART A: The BOS passed the resolutions as follows:

1. Mapping of Course Learning Outcomes (CLOs) to Programme Specific Outcomes
(PSOs) and Programme Outcomes (POs):

Mapping of Course Learning Outcomes (CLOs) to Programme Specific Outcomes (PSOs)

and Programme Outcomes (POs) was completed, discussed and approved with necessary

changes suggested by members of BoS.

BoS passed a resolution: Mapping of Course Learning Outcomes (CLOs) to Programme

Specific Outcomes (PSOs) and Programme Outcomes (POs) was completed, discussed and

approved with suggestions.

2. Revision of existing courses and PSOs:

The changes in the CLOs and course matter of necessary courses of semester I to III, were

discussed and approved with necessary suggestions under NEP 2020. The PSOs for the

department of botany were also discussed and approved.

BoS passed a resolution: the changes in the CLOs and course matter of necessary courses of

semester I to IV and the PSOs were discussed and approved with suggestions.

3. Approval of courses for Semester I1I to Semester V for Double Majors:

The courses of Semester III to Semester V for Double Majors, and the course structure was

approved.

BoS passed a resolution: the course structure with the courses of Semester 111 to Semester V

for Double Majors was approved.

4. Approval to short term Certificate courses of 30 hours duration:

The short-term certificate courses, were discussed and approved with necessary suggestions.

BoS passed a resolution: The short-term certificate courses, were discussed and approved

with necessary suggestions.
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PART B: Important Points/ recommendations of BOS that require consideration /

approval of Academic Council:

To seek approval of the following:

1. Revision of PSOs. (AnnexureB).

ro

Revision of CLOs and Syllabi from semester I to semester III. (Annexure B).

('S)

Courses for Semester 111 to Semester V for Double Majors. (Annexure A).

4. To seek approval to short term Certificate courses of 30 hours duration.(AnnexureC).

\&@B'\Np :
@i -
Member Secretary Chairperson

Board of Studies Board of Studies

Date: 0\\03 \35‘ :
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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 betore the Academic Council with remark, if any.
c.  Important points of the minutes which weed clear policy decision of the Academic

Council to be recorded.

Date: O\|03 )y~

Signature of the Dean:

(Faculty of Arts/Science) Dr. Sameena S Fernandes € Falleiro

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.

o ImportantpointsoﬁheminuteswhichneedclearpolicydecisionoﬁheAcademic
Council to be recorded.

Date: O\{ 03\&5‘

Academic Counci

Signature of the Member Secretary &
Mr. V.C. Kumaresh



Annexure A
(To be implemented w.e.f. Acad. Year 2025 - 2026)
Department of Botany

COURSE STRUCTURE FOR DOUBLE MAJOR PROGRAMME

SEMESTER | MAJORS 1 MAJORS 2
(4 credit course) (4 credit course)
| UG-BOT-101 UG-BOT-101
Diversity of Lower forms Diversity of Lower forms (Microbes,
(Microbes, Algae, Fungi)
Algae, Fungi)
Il UG-BOT-102 UG-BOT-102
Diversity of Lower Plants Diversity of Lower Plants (Bryophytes,
(Bryophytes, Pteridophytes, Gymnosperm)
Pteridophytes, Gymnosperm)
11 UG-BOT-201
UG-BOT-201 Cell Biology and Biomolecules UG-
Cell Biology and Biomolecules
BOT-202
Systematics of Flowering Plants and
Phylogeny
v UG-BOT-203 UG-BOT-205
Plant Anatomy and Embryology Plant Breeding and Biostatistics
UG-BOT-204 UG-BOT-206
Cytogenetics Enzymes and Metabolic pathways
UG-BOT-VOC 1
Herbal Cosmetology
\ UG-BOT-301 UG-BOT-303
Plant Physiology Techniques and Instrumentation
UG-BOT-302
Ecology and conservation
UG-BOT-VOC 2
Plant pathology
VI UG-BOT-304 UG-BOT-306
Plant Genetic Engineering Plant Tissue Culture
UG-BOT-305 UG-BOT-VOC 3
Plant Molecular Biology Applied Mycology/ Plant propagation
UG-BOT-PRJ
Project
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Annexure B

Course Structure
(To be implemented w.e.f. Acad. Year 2025 - 2026)

Plant Physiology

Plant pathology

UG-BOT-302

Ecology and conservation

UG-BOT-303
Techniques and

Instrumentation

Department of Botany
SEMESTER MAJORS 1 MINOR/VOCATIONAL MDC SEC
(4 credit course) (4 credit course) (3 credit course) (3 credit course)
[ UG-BOT-101 UG-BOT-101 UG-BOT-MDC 1 UG-BOT-SEC 1
Diversity of Lower forms Diversity of Lower forms Economic Botany Basics in Horticulture
(Microbes, (Microbes,
Algae, Fungi) Algae, Fungi)
1l UG-BOT-102 UG-BOT-102 UG-BOT-MDC 2 UG-BOT-SEC 2
Diversity of Lower Plants Diversity of Lower Plants Kitchen Gardening Algal Biotechnology
(Bryophytes, (Bryophytes,
Pteridophytes, Gymnosperm) Pteridophytes, Gymnosperm
Il UG-BOT-201 UG-BOT-202 UG-BOT-MDC 3 UG-BOT-SEC 3
Cell Biology and Systematics of Flowering Introduction to Basics in
Biomolecules Plants and Ethnobotany Microbiology
UG-BOT-202 Phylogeny
Systematics of Flowering
Plants and Phylogeny
v UG-BOT-203 UG-BOT-VOC 1
Plant Anatomy and Herbal Cosmetology
Embryology
UG-BOT-204
Cytogenetics
UG-BOT-205
Plant Breeding and
Biostatistics
UG-BOT-206
Enzymes and Metabolic
pathways
Y UG-BOT-301 UG-BOT-VOC 2
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Vi

UG-BOT-304

Plant Genetic Engineering

UG-BOT-305
Plant Molecular Biology

UG-BOT-306
Plant Tissue Culture

UG-BOT-PRJ
Project

UG-BOT-VOC 3
Applied Mycology/ Plant

propagation
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Annexure B

Summary of the changes incorporated in CLOs/PSOs/syllabus

Semester CLOs/PSOs/ Existing Changes Reason
Course suggested
PSO 1 Apply Knowledge of | As suggested by
appropriate IT | Botany and | members of
tools efficiently | Plant Sciences | BoS and
in their daily | Equip students | members of
life- with Academic
professionals foundational Council
and personal. knowledge of
Think critically, | Botany that
identify, analyze | enables them to
problems / | explain,
situations  and | compare,
further attempts | classify, and
to analyse various
design / develop | plant ~ groups,
solutions  that | cellular
meet the | structures,
specified goals. | genetic and
physiological
processes, and
their ecological
interactions.
PSO 2 Sensitize Application of
towards Botanical
environmental Knowledge
issues for | Develop
sustainable students' ability
development at | to apply
local and | theoretical
national context. | knowledge
Recognize and | through
understand practical work,
professional experiments,
ethics. and  research-
based activities
by utilizing
basic techniques
and
instrumentation
for  botanical
analysis.
PSO 3 Function Critical
effectively and | Thinking and
communicate Problem-
proficiently at | Solving
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various levels, | Foster critical
capacities and | thinking, data
situations analysis,  and
enabling  life- | problem-solving
long learning. skills to address
challenges in
botany and
related
ecological
fields.
PSO 4 Embark on | Higher
entrepreneurial, | Education and
be employment | Professional
ready  venture | Growth
and/or  pursue | Prepare
higher students to
education. apply their
knowledge in
professional
settings,
contributing to
various sectors
of Botany,
pursue  higher
education or
careers in
teaching,
research, or
entrepreneurial
ventures.
Diversity Of Course title Course title As suggested by
Lower Plants | | Diversity Of Diversity Of members of
(Microbes, Lower Plants I | Lower Forms BoS and
Algae, Fungi) (Microbes, (Microbes, members of
UG- BOT-101 | Algae, Fungi) Algae, Fungi) Academic
Council
Course Course
objectives: objectives:
This paper | This course
provides aims to provide

knowledge on
basic knowledge
of the lower
group of
organisms.

(Microbes, algae
and fungi)

students with an
understanding

of the
classification,
structure, and
ecological and
economic

importance  of
microbes, algae,
fungi,
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CLO1:  State,
describe and
explain the
characters and
evolutionary

aspects of

different groups
of lower plants

upto fungi.
CLO2: Define,
Describe,
correlate and
compare the

algae and fossils.
CLO3: Position
a given alga as
per the
classification
studied.

CLO4: Sketch
the morphology
and anatomy of
selected algae
and fungi.

mycorrhizae,
and fossils. It
covers their
evolutionary
background, life
cycles, and
contributions to
various

ecosystems,
enhancing
students'
knowledge of
these vital
organisms.
CLO1: Explain
the  diversity,
structure, and
evolution of
microbial life

and their role in
the
environment.
CLO2: Classify
and describe the

morphology,
life cycles, and
economic
significance of
major algal
groups and
lichens.

CLO3: Analyze
the significance
of fungi,
mycorrhizae

and fossils in

ecology and
industry,  and
assess the
economic  and
ecological

contributions.

CLO4: Apply
laboratory
technique in

identification,
morphological
and

As suggested by
members of
BoS, in
accordance with
the bloom’s
taxonomy
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Module -I:
Microbes

Cell types,
prokaryotic and
eukaryotic cells.
Evolution of
cells.
Endosymbiotic
theory: Origin of
plastids, oxygen
revolution. Five
kingdom
classifications.
Microbes from
the environment
(Air, soil and
water). Structure
of Virus,
bacteriophage
and TMV.
Distribution,
systematic
position and life
cycle of
Cyanophyceae:
Nostoc.
Economic
and/or
ecological
importance of
Viruses,
Bacteriophage,
TMV.

Module I11:
Algae and Fun
ALGAE:
Classification of
algae
(Cyanobacteria,
Charophyta,
Chlorophyta,
Phaeophyta and
Rhodophyta)
following Lee

anatomical anal
ysis of algae,
lichens, fungi,
mycorrhizae
and fossils.
Module -I:
Microbes

Cell types:
prokaryotic and
eukaryotic cells.
Evolution of
cells:
Endosymbiotic
theory, Origin
of plastids,
oxygen
evolution. Five
kingdom
classifications.
Microbes from
the environment
(Air, soil and
water).
Structure of
Virus:
bacteriophage
and TMV.
Distribution,
systematic
position and life
cycle of
Cyanophyceae:
Nostoc.
Economic and
ecological
importance of
beneficial
microbes.

Module 11:
Algae and
Lichens

Algae:
Classification of
algae
(Cyanobacteria,
Charophyta,
Chlorophyta,
Phaeophyta and
Rhodophyta)

As suggested by
members of
BoS

Page 7 of 58




(1999) upto
groups with
general
characters and
examples

Type study:
Charophyta:
Chara,
Chlorophyta:
Chlamydomonas
or Chlorella,
Rhodophyta:
Polysiphonia,
Phaeophyta:
Sargassum.
FUNGI: General
characteristics,
classification,
economic
importance.
Systematic
position, life
history of
Puccinia and
Penicillium.
Economic
and/or
ecological
importance of
algae and fungi.

Module 111
Paleobotany,
Lichens,
Mycorrhizae and
Economic
Importance.
Fossils and
fossilisation, the
economic and
ecological
importance of
fossils, Birbal
Sahni Institute
Lichens:
Structure,
Ecological and
economic
importance of
Lichens.

following Lee
(1999) up to
groups with
general
characters and
examples.
Type study:
Charophyta:
Chara,
Chlorophyta:
Chlamydomona
s or Chlorella,
Rhodophyta:
Polysiphonia,
Phaeophyta:
Sargassum.
Lichens: Types,
structure and
reproduction.
Economic and
ecological
importance of
algae and
lichens.

Module 111:
Fungi,
Mycorrhizae
and
Paleobotany.
Fungi:
Classification,
systematic
position,
general
characteristics,
life cycle of
Puccinia and
Penicillium.
Mycorrhizae:
Types and
significance.
Economic and
ecological
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Mycorrhizae:
Types and
significance,
economic and
ecological
importance of
mycorrhizae.
Economic
and/or
ecological
importance of
Viruses,
Bacteriophage,
TMV,
Cyanobacteria,
algae and fungi

importance of
fungi and
mycorrhizae.
Fossil:
fossilisation,
Birbal Sahni
Institute,
economic and
ecological
importance of
fossils.

Economic
Botany
UG-BOT-MDC
1

CLOL1: Identify
and classify
economically
important
plants/plant
parts.

CLO2: Extract
valuable plant
products of
potential market
and economic
value.

CLO3: Describe
and create
awareness of the
uses of natural
plant products.
CLO4:
Understand and
use plants as an
alternative to
synthetic and
chemical
products.

Module I1I:
Sources of
Sugars &
Starch, Oils &
Fats, Drugs &
Natural Rubber
Sugar & Starch
sources:

CLO1:
Identify,
categorize, and
evaluate
economically
important crop
species, plant

and plant parts.
CLO2: Analyze
the biochemical
processes of
natural plant
extracts and its
applications.
CLO3: Develop
skills in
extracting plant
products of
potential
economic value.

Module I1I:
Sources of
Sugars &
Starch, Oils &
Fats, Drugs &
Natural Rubber
Sugar & Starch
sources:

As suggested by
members of
BoS, in
accordance with
the bloom’s
taxonomy

As suggested by
members of
BoS,
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Sugarcane; Sugarcane;
Potato & Potato &
Dioscorea. Fat | Dioscorea
and Oil sources: | (Yam/ air
Groundnut, potato). Fat and
Coconut, Oil sources:
Soybean. Groundnut,
Extraction and | Coconut,
applications of | Soybean.
essential oils: Extraction and
Eucalyptus and | applications of
mustard oils. essential oils:
Therapeutic and | Eucalyptus
habit-forming (Nilgiri) and
drugs: mustard oils.
Cinchona, Therapeutic and
Cannabis, habit-forming
Tobacco drugs:
(Morphology, Cinchona,
processing, uses | Cannabis,
and health Tobacco
hazards). (Morphology,
Tapping, processing, uses
processing and | and health
uses of Hevea hazards).
brasiliensis. Tapping,
processing and
uses of Hevea
brasiliensis
(Rubber).
Basics in Course Course As suggested by
Horticulture Objectives Objectives members of
UG-BOT-SEC Is to provide To provide BoS,
1 entrepreneur StUdentS W|th
opportunities. | fundamental
knowledge and
CLO1: Explain _practical_ skills
. in horticulture,
the basics of

Horticulture,
floriculture and

landscaping.
Inculcate  the
technique of
vegetative
propagation of
plants.

CLO2: Outline
the

floriculture, and
landscaping,
including plant
propagation
techniques,
irrigation
methods,
fertilizer
application,
protected
cultivation, and
garden  design
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requirements for
building up
nurseries,
garden, etc.
CLOa3: Identify
and relate the
scope of these

fields in
building up
career

CLO4:
Identify and

relate the scope
of these fields in

for effective
plant  growth
and landscape
management.

CLO1: Explain
the importance
of horticulture,
floriculture, and
various  plant
propagation
techniques.
CLO2: Outline
the
requirements for

building up establishing and
career. maintaining
nurseries,
garden, etc.
CLO3: Apply
practical skills
in nursery
management,
plant
propagation,
and sustainable
gardening.
Practical Practical
sessions: sessions:
Garden Garden
designing using | designing
Auto CAD using any
software/any software/any
app app
I Diversity of Course title: Course title: As suggested by
Lower Plants Diversity of Diversity of members of
(Bryophytes, Lower Plants Il | Lower Plants BoS,
Pteridophytes, (Bryophytes, (Bryophytes,
Gymnosperm) Pteridophytes, Pteridophytes,
UG-BOT-102 Gymnosperm) | Gymnosperm)
UG-BOT-102 UG-BOT-102
Course Course
Objectives: Objectives:
This paper This course
provides basic provides an
knowledge of understanding
Diversity Of of diversity,
Lower Plants Il | classification
(Bryophytes, and

evolutionary
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Pteridophytes,

significance of

Gymnosperms). | Bryophytes,
Pteridophytes,
Gymnosperms.
I Kitchen CLO1: Explain | CLO1: Explain | As suggested by
Gardening the principles of | the principles of | members of
UG-BOT-MDC | kitchen Kitchen BoS.
2 gardening, soil | gardening, soil
fertility and fertility and
management. management.
CLO2: Identify | CLO2: Identify
the importance | and  describe
of pest control | various herbs,
and sustainable | vegetables and
gardening fruits  suitable
practices for kitchen
CLOa3: Identify | gardening with
and describe effective  pest
various herbs, control
vegetables and | and sustainable
fruits suitable practices.
for Kkitchen CLOa:
gardening, Develop skills
considering in planting,
local climate nurturing, and
and growing maintaining  a
conditions variety of
CLO4: vegetables and
Develop skills herbs.
in planting,
nurturing, and
maintaining a
variety of
vegetables and
herbs.

I Algal CLO1: Apprise | CLO1: Explain | As suggested by
Biotechnology | the studentsto | techniques for members of
UG-BOT-SEC | the methods of | isolating, BosS.

2 algal culture culturing, and
techniques. maintaining
CLO2: Assess, | algae. Analyze
compare and their role in
manage algal in | pollution,

water bodies
CLO3: Explore
algal bio-
resources and
understand their
commercial

eutrophication,
and
phycoremediatio
n.

CLO2: Evaluate
the commercial
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applications.
CLO4:
Understand
opportunities for
start-ups through
eco-friendly bio-
fertilizer
production using
algae.

Module I:
Methods of
Algal Isolation,
Culture and
Algal Pollution

UNIT1:
METHODSOFA
LGALISOLATI
ON, CULTURE
Introduction to
Algal
Biotechnology,
freshwater and
marine algae.
Methods of algal
isolation. Types
of algal cultures
(synchronous,
continuous, mass
culture).
Maintenance and
multiplication of
algae(Cyanophyt
a)

uses of algae in
food,
pharmaceuticals,
biofuels, and
biofertilizers.
Perform
culturing and
pigment analysis.
CLO3: Apply
techniques in
algal culture,
conduct algal
collection,
culture, and
market surveys.
Document
findings through
reports and mini-
projects.

Module I:
Methods of
Algal Isolation,
Culture and
Algal Pollution.
Introduction to
Algal
Biotechnology,
freshwater and
marine  algae.
Methods of
algal isolation.
Types of algal
cultures
(synchronous,
continuous,
mass  culture).
Maintenance
and
multiplication
of
algae(Cyanophy
ta)Algae as
indicator of
pollution.
Eutrophication
and its impact
on water
quality, Algal
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UNIT 2:
ALGAL
POLLUTION

Algae as
indicator of
pollution.
Eutrophication
and its impact on
water quality,
Algal Blooms
and their control.
Phycoremediatio
n.

Web
References:

Aziz, M. A, &
Ng, W. G.
(1993).
Industrial
wastewater
treatment using
an activated
algae reactor.
Water Science
and Technology,
28(1), 71-76. 2.
Thomas, D. G.,
Minj, N.,
Mohan, N., &
Rao, P. H.
(2016).
Cultivation of
microalgae in
domestic
wastewater for
biofuel
applications: An
upstream
approach.
Journal of Algal
Biomass
Utilization, 7(1),
62-70. 3. Power,
M., Vander
Meer, J., &
Tchelat, R.
(1998).

Blooms and
their  control.
Phycoremediati
on

Web
References:

1. Gauthier,
J M, &
Sharma, R.
(2017).
Algal
bloom
dynamics
and
eutrophicat
ion in
aquatic
ecosystem
S.
Environme
ntal
Science
and
Pollution
Research,
24(8),
6796-
6805.

https://doi.

0rg/10.100
7/s11356-

017-0081-
4

2. Guo, L., &
Yu, Z.
(2020).
Cyanophyt
a as

As suggested by
members of the
Academic
Council.
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https://doi.org/10.1007/s11356-017-0081-4
https://doi.org/10.1007/s11356-017-0081-4
https://doi.org/10.1007/s11356-017-0081-4
https://doi.org/10.1007/s11356-017-0081-4
https://doi.org/10.1007/s11356-017-0081-4

Molecular-based
methods can
contribute to
assessments of
toxicological
risks and
bioremediation
strategies.
Journal of
Microbiological
Methods, 32,
107-119.

&

indicators
of  water
pollution:
A review.
Journal of
Environme
ntal
Manageme
nt, 256,
109918.

https://doi.
0rg/10.101
6/j.jenvma
n.2019.109
918

Foteini, D.,

Papadakis,
E. (2021).
Phycoreme
diation: A
sustainable
approach
for water
treatment.
Science of
the Total
Environme
nt, 755,
142704.

https://doi.
0rg/10.101

6/].scitoten
v.2020.142

704

. Vazquez,

M., &
Cordero,
B. (2020).
Algal
biofertilize
rs:
Potentials
for
agricultura
I
application
s. Frontiers
in Plant
Science,

Page 15 of 58



https://doi.org/10.1016/j.jenvman.2019.109918
https://doi.org/10.1016/j.jenvman.2019.109918
https://doi.org/10.1016/j.jenvman.2019.109918
https://doi.org/10.1016/j.jenvman.2019.109918
https://doi.org/10.1016/j.jenvman.2019.109918
https://doi.org/10.1016/j.scitotenv.2020.142704
https://doi.org/10.1016/j.scitotenv.2020.142704
https://doi.org/10.1016/j.scitotenv.2020.142704
https://doi.org/10.1016/j.scitotenv.2020.142704
https://doi.org/10.1016/j.scitotenv.2020.142704

11, 567.

https://doi.
0rg/10.338
9/fpls.202
0.00567
Il Cell Biology CLO 1L: CLO 1: Define | As suggested by
and Recognise, and describe the | members of
Biomolecules classify cell, fundamental BoS.
UG-BOT-201 | explain cell principles of
theory, pell biglogy,
evolutionand | Including the
biogenesis structure and
CLO 2: Define function of the
o ' | cell wall,
descr_lbe, plasma
classify and membrane, and
explain Cytoskeleton.
cytoskeleton, CLO
cell organelle, 2: Define,
biomolecules. describe,
CLO 3: Define, | compare and
describe, analyze the
compare, structural and
explain, fqnctional
illustrate cell glfferences”
wall and plasma stween ce
organelles
membrane. CLO 3: Explain

CLO 4: Predict
and interpret the
importance of
cell

the biochemical
significance of
biomolecules
such as
carbohydrates,
proteins, and
lipids, and their
role in cellular
metabolism.
CLO 4:
Demonstrate
proficiency in
laboratory
techniques such
as cell staining,
preparation of
solutions, and
qualitative
detection of
macromolecules
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https://doi.org/10.3389/fpls.2020.00567
https://doi.org/10.3389/fpls.2020.00567
https://doi.org/10.3389/fpls.2020.00567
https://doi.org/10.3389/fpls.2020.00567

Basics in
Microbiology
UG-BOT-SEC
3

CLO1:
Understand the
significance of
microbial
diversity and its
classification

and distribution.

CLO2:
Correlate and
compare the
structural
composition
and
reproductive
behaviour of
various
microorganisms
CLOa3: Learn
about microbial
culturing and
their growth
characteristics.
CLO4: Master
skills of aseptic
techniques to
avoid microbial
contamination.

CLOL1: Explain
the historical
development of
microbiology,
microbial
classification
using Bergey’s
Manual, and
describe the
ultrastructure
and
reproduction of
bacteria and
Viruses.

CLO2: Analyze
factors affecting
microbial
growth and
evaluate
different culture
media and
techniques for
isolating and
maintaining
pure microbial
cultures.
CLO3: Perform
fundamental
microbiological
techniques,
including
sterilization,
media
preparation,
microbial
isolation,
staining, and
microbial
quality
assessment of
water and milk.

As suggested by
members of
BoS.
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Annexure B

(To be implemented w.e.f. Acad. Year 2025 - 2026)

REVISED PROGRAMME SPECIFIC OUTCOMES

PSO-1
Knowledge of Botany and
Plant Sciences

Equip students with foundational knowledge of Botany that enables
them to explain, compare, classify, and analyse various Plant groups,
Cellular Structures, Genetic and Physiological Processes, and their
Ecological Interactions.

PSO-2
Application of Botanical
Knowledge

Develop students' ability to apply theoretical knowledge through
practical work, experiments, and research-based activities by
utilizing basic Techniques and Instrumentation for Botanical
analysis.

PSO-3
Critical  Thinking
Problem-Solving

and

Foster Critical Thinking, Data Analysis, and Problem-Solving Skills
to address challenges in Botany and related Ecological Fields.

PSO-4
Higher Education
Professional Growth

and

Prepare students to apply their knowledge in Professional Settings,
contributing to various sectors of Botany, pursue Higher Education
or careers in Teaching, Research, or Entrepreneurial VVentures.
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Annexure B
Revised Syllabus (Semester I- 1V)
(To be implemented w.e.f. Acad. Year 2025 - 2026)

SEMESTER
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Course Title : DIVERSITY OF LOWER FORMS (MICROBES, ALGAE, FUNGI)
(CORE-THEORY)
Course Code : UG-BOT-101

Credits ;04
Marks 75
Hours . 45

COURSE OBJECTIVES:

This course aims to provide students with an understanding of the classification, structure, and
ecological and economic importance of microbes, algae, fungi, mycorrhizae, and fossils. It
covers their evolutionary background, life cycles, and contributions to various ecosystems,
enhancing students' knowledge of these vital organisms.

COURSE OUTCOMES:

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

CLO1: Explain microbial life’s diversity, structure, evolution, and role in the environment.
CLO2: Classify and describe major Algal groups and Lichens” morphology, life cycles, and
economic significance.

CLO3: Analyse the significance of Fungi, Mycorrhizae and fossils in ecology and industry
and assess the economic and ecological contributions.

CLO4: Apply laboratory techniques in the identification, morphological and
anatomical analysis of Algae, Lichens, Fungi, Mycorrhizae and Fossils.

Module -1: Microbes 15
Cell types: Prokaryotic and Eukaryotic cells. Evolution of cells: Endosymbiotic theory,
origin of plastids, oxygen evolution. Five kingdom classifications. Microbes from the
environment (Air, soil and water). Structure of Virus: Bacteriophage and TMV. Distribution,
systematic position and life cycle of Cyanophyceae: Nostoc. Economic and ecological
importance of beneficial microbes.

15
Module I1: Algae and Lichens
Algae: Classification of algae (Cyanobacteria, Charophyta, Chlorophyta, Phaeophyta and
Rhodophyta) following Lee (1999) up to groups with general characters and examples.
Type study: Charophyta: Chara, Chlorophyta: Chlamydomonas or Chlorella, Rhodophyta:
Polysiphonia, Phaeophyta: Sargassum. Lichens: Types, structure and reproduction.
Economic and ecological importance of algae and lichens.

Module I11: Fungi, Mycorrhizae and Paleobotany. 15
Fungi: Classification, systematic position, general characteristics, life cycle of Puccinia and
Penicillium. Mycorrhizae: Types and significance. Economic and ecological importance of
fungi and mycorrhizae. Fossil: fossilisation, Birbal Sahni Institute, economic and ecological
importance of fossils.

Total 45
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Course Title : DIVERSITY OF LOWER FORMS (MICROBES, ALGAE, FUNGI)

(CORE-PRACTICALYS)
Course Code : UG-BOT-101

Credits : 01

Marks 25

Hours : 30

Sr.no  Module IV Practical

sessions

1 Observation and study of Bacterial colonies 1

2 Isolation and observation of microorganisms from different 4
habitats: Air, soil and water.

3. Mor_phological study of algal and Blue-gree_n algal forms: 3
Oscillatoria / Nostoc, Chara / Spirogyra, Sargassum,
Polysiphonia

4. Morphological' study of fungal forms: Puccinia, Penicillium, 5
Albugo and Rhizopus

5. Observation of Mycorrhizal root colonisation 1

6. Study of lichens (Permanent slide/ specimen) 1

7 Study of fossils: (Permanent slide/ specimen) 1
Mini project: 2
i. Collection and field study of locally available

Algae, Fungi and Lichens
TOTAL 15

References:

1. Alexopoulos, C. J., & Mims, C. W. (1983). Introductory mycology (3rd ed.). Wiley Eastern
Limited.

2. Fritsch, F. E. (1956). The structure and reproduction of the algae (Vols. 1 & 2). Cambridge

University Press.

Gupta, P. K. (1999). A textbook of cell and molecular biology. Rastogi Publications.

4. Kar, A. K., & Gangulee, H. C. (2006). College botany (Vol. 2, 2nd ed.). New Central Book
Agency (P) Ltd.

5. Prescott, L. M. (2008). Microbiology. McGraw-Hill Higher Education.

w
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6. Verma, P.S., & Agarwal, V. K. (1998). Cell biology, genetics, molecular biology, evolution
and ecology (14th ed.).

Web References:

1. Bold, H.C., & Wynne, M. J. (1985). The structure and reproduction of the algae. PDF Drive.
Retrieved from https://www.pdfdrive.com/the-structure-and-reproduction-of-the-algae-
d34383978.html

2. Bennett, J. (2017). Virus: An illustrated guide to 101 incredible microbes. PDFDrive.
Retrieved from https://www.pdfdrive.com/virus-an-illustrated-guide-to-101-incredible-
microbes-d15808874.html

Course Title : ECONOMIC BOTANY (MDC-THEORY)
Course Code . UG-BOT-MDC 1

Credits . 03

Marks : 50

Hours : 30

COURSE OBJECTIVES:
This course provides knowledge on the value of plants with scientific information and
critical thinking to enhance economic botany.

COURSE OUTCOMES:

CLO1: Identify, Categorise, and Evaluate economically important crop species, plants and
plant parts.

CLO2: Analyse the biochemical processes of natural plant extracts and their applications.
CLO3: Develop skills in extracting plant products of potential economic value.

Module -I: Origin of Cultivated Plants (Centers of Origin, Cereals & Legumes, 15
Beverages, Fibers and Timber Plants)

Centres of origin: Concept, Vavilov’s work, examples of major plant introduction, evolution
of new crops/ varieties, crop domestication. Organisations and their mandates — NRRI,
CFTRI, SBRI. Importance of germplasm, threats to genetic diversity. Classification,
description and economic importance of cereals and legumes: Wheat, Rice (local varieties)
and Millet (anyone), Chickpea, Cowpea and one fodder Legume. Beverages: Tea & Coffee,
fibres: Coconut, Cotton & Jute, general account of timber plants: Teak and Matti.

Module I1: Sources of Sugars & Starch, Oils & Fats, Drugs & Natural Rubber 15
Sugar & starch sources: Sugarcane; Potato & Dioscorea (yam/ air potato). Fat and oil sources
include Groundnut, Coconut, and Soybean. Extraction and applications of essential oils:
Eucalyptus (Nilgiri) and Brassica (Mustard) oils. Therapeutic and habit-forming drugs:
Cinchona (Quinine), Cannabis (Hemp), Nicotiana (Tobacco) (Morphology, processing, uses
and health hazards). Tapping, processing and uses of Hevea brasiliensis (Rubber).

Total 30
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https://www.pdfdrive.com/virus-an-illustrated-guide-to-101-incredible-microbes-d15808874.html

Course Title : ECONOMIC BOTANY (MDC-PRACTICAL)

Course Code - UG-BOT-MDC 1
Credits : 01
Marks : 25
Hours : 30
Sr.No Module IV Practical
Sessions
1 Morphological and Anatomical study of cereal and legume seeds 4
(Rice and Groundnut).
2 Study of essential oil-yielding plant parts (Coconut (dry copra), 2
Eucalyptus (leaf), Citrus (rind))
3 Mini Projects: 7
I. Extraction of essential oil from plant sources (Distillation
method)
ii. Analysis of starch content from plant sources (Fruits,
Rhizome, Tubers)
iii. Phytochemical analysis of plants for Drugs, Alkaloids and
Dyes
iv.  Study of Fibers from plants
V. Study of local Fruits and Spices
4 Field Visit to Farm/ Rubber Plantation 2
Total 15
References:
1. Pandey, B. P. (2015). Economic botany. S. Chand & Company.
2. Kochhar, S. L. (2012). Economic botany in tropics. MacMillan & Co.
3. Wickens, G. E. (2001). Economic botany: Principles & practices. Kluwer Academic

4.

Publishers.
Subrahmanyam, N. S., & Sammbamurty, A. V. S. S. (2008). A textbook of modern
economic botany. CBS Publishers & Distributors.

Web References:

1.

Economic Botany. (n.d.). Home - Education. Economic Botany. Retrieved from
https://www.econbot.org/home/education

Library of Congress. (n.d.). Economic development and the environment. Library of
Congress. Retrieved from https://www.loc.gov/scitech/tracer-bullets/economic/

Royal Botanic Gardens, Kew. (n.d.). Economic botany collections. Retrieved from
https://www.kew.org/science/collections/economic
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Course Title : BASICS IN HORTICULTURE (SEC-THEORY)

Course Code : UG-BOT-SEC 1
Credits . 03
Marks . 50
Hours : 30

COURSE OBJECTIVES

To provide students with fundamental knowledge and practical skills in Horticulture,
Floriculture, and Landscaping, including Plant Propagation Techniques, Irrigation Methods,
Fertiliser Application, Protected Cultivation, and Garden Design for adequate plant growth and
Landscape Management.

COURSE LEARNING OUTCOMES

Upon completion of the course, the student will be able to:

CLO1: Explain the importance of Horticulture, Floriculture, and various Plant Propagation
techniques.

CLO2: Outline the requirements for establishing and maintaining nurseries, gardens, etc.
CLO3: Apply practical skills in Nursery Management, Plant Propagation, and Sustainable
Gardening.

Module -1: Tools and Techniques in Horticulture, Floriculture and Propagation 15
Methods

Definition and importance: Pomoculture, Olericulture, Floriculture.
Fertilisers: Inorganic, Organic — fertilisers: Vermicomposting, Green Manure, Algal Culture,
FYM. Irrigation: Surface, Sprinkle, Drip and Gravity irrigation
Introduction to Greenhouse, Polyhouse, Moist chamber, Net frame, Introduction to
Hydroponics. Introduction to sexual methods (seed propagation) — Definition, Merits and
Demerits, Criteria for selection of seeds. Asexual (VVegetative) propagation — Definition and
types- Cutting (root, stem, leaf), Layering (simple, air), Grafting (Whip, Approach) and
Budding (T, patch), Stock-scion relationship in important horticultural crops. Use of Plant
Growth Regulators in horticulture

15
Module Il: Landscaping
Locations in the garden- edges, hedges, fence, lawn, flower beds. Avenue, water garden (with
two examples of each). Focal point. Auto CAD in garden designing. National parks,
Botanical gardens, water gardens, rockery plants, Bonsai techniques, Hydroponics. Lawn
making: type of lawn grasses and maintenance. Plants suitable for hedges. Aftercare:
Weeding, top dressing methods of pruning and topiary
Total 30
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Course Title : BASICS IN HORTICULTURE (SEC-PRACTICAL)
Course Code : UG-BOT-SEC 1

Credits : 01

Marks : 25

Hours : 30

Sr. Module 111 Practical

No Sessions

1 Familiarising with gardening tools and implements 1

2 Preparation of nursery bed and polybag filling 1

3 Preparation of potting mixture — Potting, repotting 2

4 Methods in vegetative propagation (cutting, grafting, budding, 2

layering)

5 Garden designing using any software/any app 1

6 Preparation of Organic Compost & Vermicompost 2

7 Establishment of a vegetable garden using Organic Compost & 3

Vermicompost

8 Flower arrangement 1

9 Improving the shelf life of cut flowers using chemicals. 1

10  Visit to Nurseries, Gardens and reports. 1

Total 15
References:
1. Swarup, V. (1997). Ornamental horticulture. MacMillan India Limited.
2. Randhava, G. S. (1973). Ornamental horticulture in India: Today and tomorrow. Printers

and Publishers.
3. Trivedi, T. P. (2007). Ornamental horticulture in India. Indian Council of Agricultural
Research.

4. Nayak, K. C. South Indian fruits and their culture. P. L. Varadaraj & Co.
5. Edment Senn Andrews. (1994). Fundamentals of horticulture. Tata McGraw Hill Publishing

Co., Ltd.
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Web References:

1.

2.

Botanical Society of America. (n.d.). Carnivorous plants: Insectivorous plants. Retrieved
from https://botany.org/home/resources/carnivorous-plants-insectivorous-plants.html
Jauker, F., & Schiele, S. (2016). Available methods for the sampling of nectar, pollen, and
flowers of different plant species. ResearchGate.
https://www.researchgate.net/publication/302580569 211 Available_methods_for_the_s
ampling_of _nectar_pollen_and_flowers_of_different_plant_species
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Course Title : DIVERSITY OF LOWER PLANTS (BRYOPHYTES, PTERIDOPHYTES,
GYMNOSPERMS) (CORE-THEORY)
Course Code : UG-BOT-102

Credits : 03
Marks 75
Hours . 45

COURSE OBJECTIVES:
This course provides an understanding of the diversity, classification and evolutionary
significance of Bryophytes, Pteridophytes, and Gymnosperms.

COURSE OUTCOMES:

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

CLOL1: State, describe and explain the characters and evolutionary aspects of Bryophytes.
CLO2: State, describe and explain the characters and evolutionary aspects of Pteridophytes.
CLOa: State, describe and explain the characters and evolutionary aspects of Gymnosperms
CLO4: Identify and sketch the morphology and anatomy of selected Bryophytes,
Pteridophytes and Gymnosperms.

Module I: Bryophytes 15

General characters, classification and alternation of generation. Type study: Study of
morphological and anatomical studies and reproductive character of Riccia, Marchantia,
Anthoceros and Funaria. Evolution of sporophyte in Bryophytes, Ecological and Economic
Importance of Bryophytes.

Modul I1: Pteridophytes 15

General characters, classification, alternation of generation. Type study: Structure, reproduction,
life history and systematic position of Psilotum, Lycopodium and Marsilea. Stelar evolution,
Ecological and Economic Importance of Pteridophytes.

Modul I11: Gymnosperms 15

General characters, classification, alternation of generation Of Gymnosperms. Type study:
Systematic position, life history of Cycas, Pinus and Gnetum, Ecological and Economic
Importance of Gymnosperms.

Total 45
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Course Title  : DIVERSITY OF LOWER PLANTS (BRYOPHYTES,PTERIDOPHYTES,

GYMNOSPERMS) (PRACTICAL)

Course Code : UG-BOT-102

Credits : 01
Marks : 25
Duration : 30 hours (15 sessions)
Sr. Module IV Practical
No. sessions
1. Morphological and anatomical study of Bryophyte (Riccia 03
and Anthoceros/ Funaria)
2. Morphological and anatomical study of Pteridophytes 03
(Selaginella and Lycopodium/Psilotum)
3. Morphological and anatomical study of Gymnosperm 03
(Cycas and Pinus)
4. Understanding stelar evolution 01
5. Mini Project: 05

1. Mini project: Collection and field study of locally
available  Bryophytes,  Pteridophytes, and
Gymnosperms.
2. Preservation of Bryophytes, Pteridophytes and
Gymnosperms by Herbarium technique.
Total 15

Reference:
Mandatory Reading
1. Bhatnagar, S.P. and Moitra, A. (1996). Gymnosperms. New Age

InternationalLimited.

Parihar N.S. (2012); An introduction to Embryophyta: Pteridophytes.Vol
I, fifthedition, Surjeet Publications.

Parihar N.S. (2013). An introduction to Embryophyta: Bryophyta.Vol I, fifth
edition,Surjeet Publications.

Sharma, O. P. (2017). Diversity of Microbes and Cryptogams- Bryophyta.
McGraw HillEducation.

Sharma, O. P. (2017). Diversity of Microbes and Cryptogams- Pteridophyta.
McGrawHill Education.

Smith, Gilbert M. (1955). Cryptogamic Botany Bryophyta & Pteridophyta
Volume2; 2" Edition; McGraw-Hill book Comp.Tokyo.

Supplementary Reading

1.

Kar, A. K., & Gangulee, H. C. (2006). College botany (Vol. 2, 2nd ed.). New Central Book Agency
(P) Ltd.
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Web references
1. Conifers.org. (n.d.). Conifers: The conifer database. Retrieved from https://www.conifers.org/
BSI ENVIS. (n.d.). Pteridophytes in India. BSI ENVIS. Retrieved

from http://www.bsienvis.nic.in/Database/Pteridophytes-in-India_23432.aspx

Course Title : KITCHEN GARDENING (MDC-THEORY)
Course Code : UG-BOT-MDC 2

Credits :03
Marks :50
Hours :30

COURSE OBJECTIVES:
The course provides knowledge of the principles and practices of Kitchen Gardening.

COURSE OUTCOMES:

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

CLOL1: Explain the principles of kitchen gardening, soil fertility and management.

CLO2: Identify and describe various herbs, vegetables, and fruits suitable for kitchen gardening,
using effective pest control and sustainable practices.

CLO3: Develop skills in planting, nurturing, and maintaining a variety of vegetables and herbs.

Module I: Introduction to Kitchen Gardening, Soil, Soil Fertility Management 15
and Fertilizers.

Introduction To Kitchen Gardening. Soil types and characteristics, Soil health and soil tillage.
Factors affecting soil fertility and Productivity. Potting mixtures. Plant nutrients. Types of
Fertilisers and Manures, Vermicomposting.

Module I1I: Cultivation and Plant Disease Management 15

Cultivation, harvesting, and nutritional value of the following crops in India are Onion, Potato,
Tomato, Cauliflower, Coriander, Cucurbits, and Cabbage. Cultivation, harvesting and
Nutritional value of the following crops of Goa: Agassaim Brinjal, seven ridge Okra, Red
Amaranthus, Khola Mirchi and Kokum. Fruits in kitchen garden: Papaya, Guava, Banana,
Coconut. Plant protection: Cultural and mechanical. Plant protection: Bio-pesticide and Bio-
control agents. Allelopathic methods of weed control.

Total 30
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Course Title : KITCHEN GARDENING (CORE-THEORY)
Course Code : UG-BOT-MDC 2

Credits 01
Marks :25
Hours :30
Sr. Module 111 Practical
No. sessions
1. Ideal potting mix 01
2 Effect of AM and compost on growth of plants. 02
3. Study of soil (pH, texture and WHC) 01
4 Soil analysis of NPK (Based on secondary data obtained from 01
ICAR)
Study of germination percentage of various seeds 01
6. Understanding the growth rate of (any 2) leafy vegetables. 01
7. Market survey (to be done by students) to understand the market 01
value of various vegetables.
8. Mini Project:
1. Preparation of compost 02
2. Setting up a kitchen garden on campus. 04
3. Growing microgreens 01
Total 15
References
1. Kochhar, S.L. (2012). Economic Botany in Tropics. New Delhi: MacMillan & Co.

2. Wickens, G.E. (2001). Economic Botany: Principles & Practices. Netherlands: Kluwer
Academic Publishers.

3. Chakraverty, A. (1991). Post-harvest technology of cereal, pulses and oil seeds. Oxford:
IBH Publishing Co. Pvt Ltd.

4. Deshmukh, S.N. (2012). Organic Farming: Principles, Prospects and Problems, India:
Agrobios Publishers.

5. Kanwar, J.S. (1978). Soil Fertility, Theory and Practice. Indian Council of Agricultural
Research Publication.

6. Richard Bird. (2016). The Kitchen Garden Book: The Complete Practical Guide to Kitchen
Gardening, from Planning and Planting to Harvesting and Storing: Anness Publishing.

7. Matt Montanez (2017). Vegetable Gardening for Beginners. My Ebook Publishing House.
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Course Title : ALGAL BIOTECHNOLOGY (SEC-THEORY)

Course Code : UG-BOT-SEC 2
Credits . 03
Marks . 50
Hours : 30

COURSE OBJECTIVES:
This course provides knowledge on the diversity of algal types and understands the potential
significance of algal resources such as food, fodder, fuel, and environmental sustenance.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to:

CLOL1: Explain techniques for isolating, culturing, and maintaining algae. Analyse their role in
Pollution, Eutrophication, and Phycoremediation.

CLO2: Evaluate the commercial uses of Algae in food, pharmaceuticals, biofuels, and
biofertilisers. Perform culturing and pigment analysis.

CLOa3: Apply techniques in algal culture, conduct the algal collection, culture, and market surveys
and document findings through reports and mini-projects.

Module I: Methods of Algal Isolation, Culture and Algal Pollution 15

Introduction to Algal Biotechnology, freshwater and marine algae. Methods of algal isolation.
Types of algal cultures (synchronous, continuous, mass culture). Maintenance and multiplication
of algae (Cyanophyta) Algae as an indicator of pollution. Eutrophication and its impact on water
quality, Algal Blooms and their control. Phycoremediation

Module Il: Commercial Applications of Algal Technology 15

Single-cell algal proteins. Algae as food and fodder. Algae in pharmaceutical industries. Algae
in Biofuels and Bioplastics. Algae as Biofertilisers

Total 30

Course Title : ALGAL BIOTECHNOLOGY (SEC-PRACTICAL)

Course Code : UG-BOT-SEC 2

Credits : 01

Marks : 25

Hours : 30
Sr.no Module 111 Practical sessions
L Sterilisation and preparation of media (freshwater Algae) 2
2. Culturing of freshwater Algae 1
3. Chromatographic separation of Algal pigments 2
4. Isolation and estimation of Algal proteins 2
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S. Preparation of algal biofertiliser (powdered and liquid) 2

6. Visit to NIO and submission of the report 1

Mini Projects S

1. Collection, culturing and maintenance of commonly
found Algae in Goa (Fresh & Marine water, one each)
2. Survey of market products of algal material

Total 15

References:

1.

Becker, S. W. (1994). Micro algae biotechnology and microbiology. Cambridge
University Press.

Ignacimuthu, S. (1996). Basic biotechnology. Tata McGraw Hill Publishing Limited.
Tridevi, P. C. (2001). Algal biotechnology. Point Publisher.

Venkatraman, G. S. (1972). Algal biofertilizers and rice cultivation. Today and Tomorrow
Printers and Publishers.

Zajic, J. E. (1970). Properties and products of algae. Plenum Press.

Bold, H. C., & Wynne, M. J. (1976). Introduction to algae: Structure and reproduction.
Prentice Hall.

Prescott, G. W. (1970). How to know freshwater algae. W.C. Brown Company.
Desikachary, T. V. (1972). Taxonomy and biology of blue-green algae. University of
Madras.

Web References:

5. Gauthier, J. M., & Sharma, R. (2017). Algal bloom dynamics and eutrophication in

aquatic ecosystems. Environmental Science and Pollution Research, 24(8), 6796-6805.
https://doi.org/10.1007/s11356-017-0081-4

Guo, L., & Yu, Z. (2020). Cyanophyta as indicators of water pollution: A review. Journal
of Environmental Management, 256, 109918.
https://doi.org/10.1016/j.jenvman.2019.109918

Foteini, D., & Papadakis, E. (2021). Phycoremediation: A sustainable approach for water
treatment. Science of the Total Environment, 755, 142704.
https://doi.org/10.1016/j.scitotenv.2020.142704

Véazquez, M., & Cordero, B. (2020). Algal biofertilizers: Potentials for agricultural
applications. Frontiers in Plant Science, 11, 567. https://doi.org/10.3389/fpls.2020.00567
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Course Title : CELL BIOLOGY AND BIOMOLECULES (CORE-THEORY)
Course Code : UG-BOT-201

Credits 04
Marks 75
Hours : 45

COURSE OBJECTIVES:

This course will provide a detailed discussion on a wide range of topics in Cell biology & Bio-
molecules, emphasising experimental approaches and key experiments that have provided
important insights. The course aims to convey an understanding of how cellular structure and
function arise due to the properties of cellular macromolecules. Emphasis will be on the
dynamic nature of cellular organisation, structure and function.

COURSE OUTCOME:

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

CLO 1: Define and describe the fundamental principles of cell biology, including the structure
and function of the Cell Wall, Plasma Membrane, and Cytoskeleton.

CLO 2: Define, describe, compare and analyse the structural and functional differences
between Cell Organelles

CLO 3: Explain the biochemical significance of biomolecules such as Carbohydrates, Proteins,
and Lipids and their role in cellular metabolism.

CLO 4: Demonstrate proficiency in laboratory techniques such as cell staining, preparation of
solutions, and qualitative detection of macromolecules.

Module I: History, classification and ultrastructure 15

Structure and functions of the Cytoskeleton. Structure and function of Microtubule,
Intermediate filaments, Microfilaments. Structure and function of cell wall, Chemical
composition of cell wall. Extracellular matrix and cell interactions, Gap -Junctions &
plasmodesmata. Structure and function of the plasma membrane, Active and Passive transport
of solute (channels & pumps).

Modul I11:  Study of Cell Organelles 15

Structure & functions of Chloroplast, Mitochondria, Peroxisome, Glyoxysome & Lysosomes;
semi-autonomy and gene control. Nucleus and its Organization: Nuclear envelope, nuclear pore
complex, nuclear matrix, Chromosomes and chromatin structure. Structure and function of the
ribosome. Endomembrane systems- Endoplasmic reticulum and Golgi complex

Module I11: Biochemistry of Amino Acids and Proteins Carbohydrates, Lipids 15

Definition & importance of biomolecules; types of bonds in bio-molecules; pH and buffers; Water
as a biological solvent. Classification and biological functions of carbohydrates and lipids.
Classification and biological functions of amino acids and proteins.

Total 45

Page 36 of 58



Course Title : CELL BIOLOGY AND BIOMOLECULES (CORE-PRACTICAL)

Course Code : UG-BOT-201

Credits 01

Marks 25

Hours ;30

Sr.  Module Il Practical sessions
no

1. Study of cell structure in Hydrilla and Tradescantia staminal 1

Hairs

2.  Examination of Prokaryotic cells, Eukaryotic cells and cell 1
organelles by EM graphs
3. Preparation of temporary slides to observe different types of cells 2
4.  Staining and preparation of slides: 6
a. Cytochemical staining of Nucleus- Acetocarmine
b. Cytochemical staining of polysaccharides- Periodic Acid
Schiff’s (PAS)
c. Cytochemical staining of Mitochondria — Jannis Green
d. Cytochemical staining of Total proteins Bromophenol
blue
e. Cytochemical staining of Histones — Fast Green
5. Qualitative detection of Macromolecules (Carbohydrates, 3
Proteins, Lipids)
6. Preparations of solutions (Normal, Molar, PPM) and Buffers 2
Total 15
References:

Mandatory References:

1.
2.

3.
4,

Gupta, P. K. (1999). A textbook of cell and molecular biology. Rastogi Publications.
Karp, G. (1999). Cell and molecular biology: Concepts and experiments (2nd ed.). John
Wiley & Sons Inc.

Satyanarayana, U., & Chakrapani, U. (2000). Biochemistry (4th ed.). Elsevier Publishing.
Verma, P. S., & Agarwal, V. K. (1998). Cell biology, genetics, molecular biology,
evolution and ecology (14th ed.). S Chand Publishers.

Supplementary Reading

1.

2.

3.

Nelson, D. L., & Cox, M. M. (2013). Lehninger principles of biochemistry (4th ed.). W.H.
Freeman & Co.

Voet, D., Voet, J. G., & Pratt, C. W. (2002). Fundamentals of biochemistry (2nd ed.). John
Wiley & Sons Pvt Ltd.

Horton, R. A. (2006). Principles of biochemistry (4th ed.). Pearson Prentice Hall.

Berg, J. M., Tymoczko, J. L., & Stryer, L. (2002). Biochemistry (5th ed.). W.H. Freeman
& Company.

Flinch, P. (1999). Carbohydrate structure, synthesis & dynamics. Kluwer Academic
Publishers.

Weselake, R. J., Singer, S. D., & Chen, G. (2018). Introduction to plant biomolecules and

cellular metabolism. In Springer. Retrieved February 13, 2020,
from https://link.springer.com/chapter/10.1007/978-1-4939-8616-3 2
NPTEL. (2013). Retrieved February 13, 2020,

from https://nptel.ac.in/courses/102103012/
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8. Biology Junction. (2017). Structure & function of the cells. Retrieved February 13, 2020,
from https://www.biologyjunction.com/cell++notes+bi.html

Web references:

1. Britannica. (n.d.). Encyclopaedia Britannica. Retrieved from https://www.britannica.com

2. Springer. (n.d.). Springer. Retrieved from https://www.springer.com

3. Biology Discussion. (n.d.). Biology discussion. Retrieved from
https://www.biologydiscussion.com

4. Cell Biology Journal. (nd.). Cell Biology Journal. Retrieved from
https://www.cellbiologyjournal.org

5. Academia.edu. (n.d.). Academia.edu. Retrieved from https://www.academia.edu

Course Title : BASICS IN MICROBIOLOGY (SEC-THEORY)
Course Code . UG-BOT-SEC 3

Credits . 03

Marks : 50

Hours : 30

COURSE OBJECTIVES:
The objective of this course is to introduce students to the microbial world. The course aims to
understand Microbial Survival, Distribution, Structure, Composition, and Characterisation.

COURSE OUTCOMES:
Upon successful completion of the course, students will be able to:
CLO1: Explain the historical development of microbiology and microbial classification using

Bergey’s Manual, and describe the ultrastructure and reproduction of Bacteria and Viruses.
CLO2: Analyse factors affecting microbial growth and evaluate different culture media and
techniques for isolating and maintaining pure microbial cultures.

CLO3: Perform fundamental microbiological techniques, including sterilisation, media
preparation, microbial isolation, staining, and microbial quality assessment of water and milk.

Module I: History, classification and ultrastructure 15

History and Scope of Microbiology. Microbial Taxonomy: Bergey’s Manual of Classification
— Archaea, Bacteria, Protozoa, Fungi, Algae. Bacterial cell organisation and ultrastructure: Cell
wall structure and chemical composition; Gram characteristics; Pili, Fimbriae and Capsule;
Flagella structure and function; Nucleoid and Plasmids; Endospore: structure, sporulation and
germination; reserve materials. Structure and general characteristics of Viruses, viral replication
(Lytic and Lysogenic). Reproduction in Bacteria: binary fission, conjugation, transformation
and transduction.

Module I1: Isolation, characterisation of microbial growth 15

Sterilisation Techniques. Types of culture media: synthetic/defined, solid, liquid, selective, and
differential. Cultivation of microorganisms: Broth culture, agar plate, pour plate. Microbial
growth: Growth curve; diauxic growth curve; growth factors. Determination of viable count: Serial
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dilution, spread plating, pour plating, determination of colony forming units (cfu) and calculation
of viable count—preparation of pure cultures, streak plate, and colony morphology.

Total 30
Course Title : BASICS IN MICROBIOLOGY (SEC-PRACTICAL)

Course Code . UG-BOT-SEC 3

Credits 01

Marks 25

Hours ;30

Sr. Module 111 Practical
No Sessions

1  Introduction to laboratory equipment: autoclave, laminar Air Flow, Hot 1
Air Oven, Microscopes, pH meter

2  Sterilisation of glassware 1
3 Preparation of media and sterilisation 1
4 Preparation of media agar plates 1
5 Isolation of pure cultures (T-streak, quadrant) 2
6  Serial dilution and cell count by Haemocytometer 2
7 Gram staining techniques of bacteria. 3
8  Mini Project: 4

a) Microbial examination of water

b) Bacteriological testing of milk

Total 15

References:

Mandatory Reading

1. Aneja, K. R. (2007). Experiments in microbiology, plant pathology and biotechnology (5th
ed.). New Age International Publishers.

2. Prescott, L. M. (2005). Microbiology (6th ed.). McGraw Hill.

3. Pelczar, M. J., Chan, E. C. S., & Krieg, N. R. (1993). Microbiology. Fong and Sons Printers
Pvt. Ltd.

4. Willey, J. M., Sherwood, L., Woolverton, C. J., & Prescott, L. M. (2008). Prescott, Harley
and Klein’s microbiology. McGraw Hill Higher Education.

5. Atlas, R. M. (1997). Principles of microbiology (2nd ed.). McGraw Hill.

6. Dubey, R. C., & Maheshwari, D. K. (2002). Practical microbiology. S Chand & Company
Ltd.

7. Anantnaryan, R., & Paniker, C. K. J. (2005). Textbook of microbiology (7th ed.). Orient
Blackswan.

8. Madigan, M. T., Martinko, J. M., & Parker, J. (2007). Brock'’s biology of microorganisms.
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Salle, A. J. (1999). Fundamental principles of bacteriology (7th ed.). McGraw Hill.
Powar, C. B., & Daginawala, H. F. (1982). General microbiology (Vol. Il). Himalaya
Publishing House.

Web References:
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Microbe Notes. (n.d.). Streak plate method: Principle, methods, significance, and
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Annexure C
(To be implemented w.e.f. Acad. Year 2025 - 2026)

CERTIFICATE COURSES I
Course Title : PLANT ANIMAL INTERACTION

Credits : 02
Marks : 50
Hours ;30

COURSE OBJECTIVES:
Explore the Ecological dimension of Plant Animal Interaction

COURSE OUTCOMES:

CLOL1: Explain various plant-animal interactions and analyse their ecological and
evolutionary significance.

CLO2: Identify different pollination strategies and seed dispersal mechanisms and
analyse their ecological and evolutionary implications.

Module -I: Diversity of Plant-Animal Interaction 15

Plant-animal interactions- Mutualism, Antagonism, Commensalism, Competition, Multi-

trophic level interactions;

Practice session: Study of trap mechanisms in any 4 carnivorous plants

Coevolution and co-speciation of plants and animals; Evolutionary history of interactions

and evidence in the geological past; principle of allocation. Adaptive radiation.

Practice sessions: a. Study of Principal groups of dispersers and their salient

characteristics.

b. Study of plant defence against herbivores; Trichomes (Urtica dioica); Raphids in plant

tissue. (Colocasia /Commelina).

Plant communities as animal habitats- Adaptations, ecological segregation within and

between habitats. Mechanisms of habitat selection, habitat selection theory, Plant-animal

interactions in agricultural ecosystems; future directions.

Module I1: Pollination Biology and Fruits, Seeds and Dispersal Agents 15

Pollination: Importance of cross-pollination. Special differentiation associated with

pollinator attraction — advertisement and reward (Pollen. Nectar, Elaiophores, Resin Glands,

Osmophores, Optical Displays and Visual Clues).

Practice sessions: a. Techniques for the identification of Osmophores in flower.

b. sampling of nectar by centrifugation and estimation of sugar content in nectar.

Floral adaptation to different pollinators: insect visitors, birds, bats, and non-flying animals.

Sapromyiophily, Broodsite pollination; fig-wasp interaction and pollination.

Practice sessions: a. Mimicry in plants b. Foliar signals in plants

Pollination biology and gene flow: foraging theory, foraging strategies and time-niche

strategies. Plant adaptations - Fruit chemistry (chemical compartmentalisation - pulp and

seed, nutritional aspect of pulp, palatability inhibitors and toxins). Seed coat, seed toxins.

Phenology: signals, fruit size and fruit production.

Dispersers: range of seed dispersers, frugivores as foragers.

Practice session: Ant-plant symbioses [Granivores ants, ant gardens (Fungus growers) and

leaf-cutting ants]

Animal adaptations — External and internal morphology, digestive physiology, behaviors.
Total 30
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approach. Blackwell Science.
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Lloyd, D. G., & Barrett, S. C. H. (1996). Floral biology: Studies on floral evolution in
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Schaefer, M. H., & Ruxton, G. D. (2011). Plant-animal communication. Oxford
University Press.

Seckbach, J., & Dubinsky, Z. (Eds.). (2010). All flesh is grass: Plant-animal
interrelationships. Springer Science & Business Media.

Smith, R. L. (1990). Ecology and field biology. Harper Collins.

Knaebe, S., Mack, P., Chen?, A., & Bocksch, S. (2015). Available methods for the
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Web References:
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1.

CERTIFICATE COURSES II
Course Title : PLANT PATHOLOGY (THEORY)

Credits 1 02
Marks : 50
Hours : 30

COURSE OBJECTIVES:

To provide students with a comprehensive understanding of plant diseases, their causative
agents, Pathogenesis, and Management Strategies, along with hands-on experience in Pathogen
isolation, disease diagnosis, and control measures.

COURSE OUTCOME:

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

CLO1: Identify economically important plant diseases and their causal agents and explain the
interaction between Plants and Pathogens.

CLO2: Isolate, Observe and Culture Causal Organisms.

Module -1: An Introduction to Plant Diseases and Its Development (Pathogenesis) 15
And Management
History, Definitions and Importance of Plant Pathology.
Concepts and types of diseases in plants.
Infectious agents (Nematodes, Protozoans, Bacteria, Fungi & Viruses).
Growth, reproduction, survival, multiplication and dispersal of important plant pathogens
(Puccinia). Disease triangle. Parasitism and pathogenicity. Symptomatology. Host-parasite
interaction (recognition and infection). Role of enzymes, toxins & growth regulators in
pathogenesis. Quantitative resistance (Physical, Biological & cultural methods).
Biochemical defence mechanism (oxidative burst; Phenolics, PR proteins, antimicrobial
substances and plantibodies). Quarantine measures.
Module 11: Practice sessions 15

a) Isolation and culture of Fungal and Bacterial pathogens from plants.

b) Demonstration of Koch’s postulates

c) Assay for cellulase /pectinase enzyme from diseased plant

d) Study of plant diseases concerning pathogen & symptomology (Viral, Bacterial &

Fungal) (any 10 as per theory)

e) Anatomical observations of Fungal-infected plants (rust, blight,

f) rots)

g) Collection and identification of plant diseases (Any five) Dispersers: range of seed

dispersers, frugivores as foragers.
Total 30

References:

Agrios, G. N. (2005). Plant pathology (5th ed.). Academic Press.

Angja, K. R. (2009). Experiments in microbiology, plant pathology & biotechnology (4th
ed.). New Age International (P) Limited.

Bilgrami, K. H., & Dube, H. C. (1976). A textbook of modern plant pathology. International
Book Distributing Co.

Gunasekaran, P. (2005). Laboratory manual in microbiology. New Age International (P)
Limited.

Mehrotra, R. S., & Agarwal, A. (2017). Plant pathology. McGraw Hill Education.
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6. Mehrotra, R. S. (1980). Plant pathology. TMH.
Ownley, B. H., & Trigiano, R. N. (2017). Plant pathology: Concepts and laboratory
exercises. CRC Press.
8. Pandey, B. P. (1999). Plant pathology: Pathogen and plant diseases. S. Chand & Co.
9. Rangaswami, G. (1999). Diseases of crop plants of India. Prentice Hall of India Pvt. Ltd.
10. Sharma, P. D. (2018). Plant pathology. Rastogi Publishers.
11. Singh, R. S. (2019). Introduction to principles of plant pathology. Medtech.

Web references:

1. Journal of Plant Pathology. (n.d.). Journal of Plant Pathology. Springer. Retrieved February
21, 2025, from https://www.springer.com/journal/42161

2. British Society for Plant Pathology. (n.d.). Plant Pathology. Wiley Online Library. Retrieved
February 21, 2025, from https://bsppjournals.onlinelibrary.wiley.com/journal/13653059

CERTIFICATE COURSES IlI
Course Title  : BIORESOURCE UTILISATION

Credits :02
Marks :50
Hours :30

COURSE OBJECTIVE:

This course aims to provide students with fundamental knowledge and practical bioresource
production and utilisation skills. It covers the processing and value addition of plant- and
microbial-based resources, including fermentation, dairy and Algal products, spice and
vegetable processing, and food safety. Emphasis is placed on industrial applications, economic
significance, and quality control measures.

COURSE LEARNING OUTCOMES:

CLO1: Explain the significance, scope, and industrial applications of bioresource production
and analyse the role of microorganisms in food processing.

CLO2: Apply techniques for producing fermented foods, Perform post-harvest processing of
spices, fruits, and vegetables and adulterant detection.

Module -I: Introduction to Bioresource Production 15
Introduction to Bioresource Utilization: Definition, importance, scope in daily life, and
industry application. Basics of winemaking: History and significance of wine production,
fruit sources in wine production, Role of yeast (Saccharomyces cerevisiae) in alcohol
fermentation, Factors affecting fermentation (temperature, pH, sugar content), Steps in wine
production. Introduction to mushroom cultivation: Edible and non-edible mushrooms, types
of Edible Mushrooms, Substrate Preparation & Spawn Production for mushroom cultivation,
Growing Conditions & Harvesting, and economic significance. Fermented dairy products:
curds, yoghurt and cheese, Principles, Fermentation process and biochemical changes, role
of lactic acid bacteria (LAB), Probiotic benefits and economic importance. Algal food
additives: agar-agar; source and method of extraction; Spirulina as a superfood. Post-harvest
practices and processing of spices, fruits and vegetables: Pepper, Nutmeg, Cashew, Mango,
Tomato, Chillies. Adulterants in bioresources: definition, types, impacts and regulations.
Module I1: Practice sessions 15
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Practice sessions:

a) Prepare fruit wine (Apples/ Pineapple/ Grapes/ Jamun/ Pomegranate).
b) Cultivation of Button Mushrooms.
c) Preparation of Yoghurt using a LAB.
d) Preparation of Cheese (Mozzarella/Cottage Cheese).
e) Preparation of Jellies and Puddings utilisation Agar- Agar as a stabilising agent.
f) Preparation of Vinegar from Sugarcane juice.
g) Preserve vegetables (Tomato) and fruits by sun drying / dehydration/ pickling
(fermented or non-fermented).
h) Testing for adulterants in daily utilised bioresources:
i.  Powdered spices
ii.  Curd (acid test)
iii.  Teal/ Coffee
Total 30

References:

1.

8.

Jackson, R. S. (2014). Wine science: Principles and applications (4th ed.). Elsevier
Academic Press.

Johnson, H., & Robinson, J. (2013). The World Atlas of Wine (7th ed.). Mitchell Beasley.
Ribéreau-Gayon, P., Glories, Y., Maujean, A., & Dubourdieu, D. (2006). Handbook of
enology: The chemistry of wine stabilisation and treatments (Vol. 2, 2nd ed.). John Wiley
& Sons, Ltd.

Marimuthu, T., Krishnamoorthy, A. S., Sivaprakasam, K., & Jayarajan, R. (1991). Oyster
mushrooms. Department of Plant Pathology, Tamil Nadu Agricultural University.
Swaminathan, M. (1990). Food and nutrition. The Bangalore Printing and Publishing Co.
Ltd.

Subrahmanyam, N. S., & Sammbamurty, A. V. S. S. (2008). A textbook of modern
economic botany. CBS Publishers & Distributors.

Pandey, B. P. (2015). Economic Botany. S. Chand & Company.

Verma, V. (2009). Textbook of economic botany. ANE Books.

Web References:
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Safe Food Mitra. (n.d.). FSSAI purity curd test: Here’s how to check for adulteration in
packed curd. Safe Food Mitra. Retrieved February 13, 2025,
from https://www.safefoodmitra.com/news_details/fssai-purity-curd-test-heres-how-to-
check-for-adulteration-in-packed-curd

Food Safety and Standards Authority of India. (n.d.). Detect Adulteration with Rapid Test
(DART). Eat Right India. Retrieved February 13, 2025,
from https://eatrightindia.gov.in/dart/

Ballis, S. (2023, July 18). Make yogurt at home with just two ingredients. Food & Wine.
Retrieved from https://www.foodandwine.com/how-to-make-yogurt-7561477

Bandler, D. K. (n.d.). Cheese making. Encyclopadia Britannica. Retrieved February 13,
2025, from https://www.britannica.com/topic/cheese-making

Pririti, Sharma, K., Kaushal, S., Shubham, & Rajput, R. (2024). Overview of food
adulteration: Causes, impacts and detection. Journal of Scientific Research and Reports, 30,
801-811. https://doi.org/10.9734/jsrr/2024/v30i112607
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6. Persistence Market Research. (n.d.). Algae-based food additive market size analysis,
2030. Persistence Market Research. Retrieved February 13, 2025,
from https://www.persistencemarketresearch.com/market-research/algae-based-food-
additive-market.asp

7. Chen, G, Li, Y., Zheng, F., Lin, B., & Sun, X. (2013). Preparation method of sugarcane
original  vinegar (Chinese Patent Application No. CN103421666A). Google
Patents. https://patents.google.com/patent/CN103421666A/en

CERTIFICATE COURSES IV
Course Title : GARDEN PRACTICES

Credits : 02
Marks : 50
Hours ;30

COURSE OBJECTIVES:

To provide students with fundamental knowledge and practical skills in horticulture,
floriculture, and landscaping, including plant propagation techniques, irrigation methods,
fertiliser application, protected cultivation, and garden design for adequate plant growth and
landscape management.

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

CLO1: Explain the basics of Horticulture, floriculture and landscaping and study the
vegetative propagation technique of plants.

CLO2: Apply practical skills in nursery management, plant propagation, and sustainable

gardening.

Module -1: Tools and Techniques and Propagation Methods 15
Definition and importance; scope of Pomoculture, Olericulture, Floriculture. Fertilisers:
inorganic, Organic — biofertilisers: vermicomposting, green manure, algal culture, FYM.
Irrigation: Surface, Sprinkle, Drip and Gravity irrigation. Introduction to Greenhouse, Poly
house, Moist chamber, Net frame. Introduction to sexual methods (seed propagation)—
Definition, Merits and Demerits, Criteria for selection of seeds. Asexual (Vegetative)
propagation — Definition and types- Cutting (root, stem, leaf), Layering (simple, air),
Grafting (Whip, Approach) and Budding (T, patch), Stock—scion relationship in important
horticultural crops. Use of plant growth regulators in horticulture.

Module 11: Practice sessions 15
Preparation of nursery bed and polybag filling

Preparation of potting mixture — Potting, repotting

Fieldwork in cutting, grafting, budding, layering

Garden designing using software/any app

Familiarising gardening tools and implements

Flower arrangement

Visit to nurseries, gardens and Report

Improving the shelf life of cut flowers using chemicals

Preparation of green manure, compost and vermicompost.

—~SQ@hooo0 o
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j. Establishment of a vegetable garden using organic compost & vermicompost

Total 30

References:

1. Swarup, V. (1997). Ornamental horticulture. MacMillan India Limited.

2. Randhava, G. S. (1973). Ornamental horticulture in India. Today and
Tomorrow Printers and Publishers.

3. Trivedi, T. P. (2007). Ornamental horticulture in India. Indian Council of
Agricultural Research.

4. Nayak, K. C. South Indian fruits and their culture. P. L. Varadaraj & Co.

5. Edment Senn Andrews. (1994). Fundamentals of horticulture. Tata
McGraw Hill Publishing Co., Ltd.

Web References:
1. Tamil Nadu Agricultural University. (n.d.). Horticulture. Agritech.tnau.ac.in. Retrieved
from http://agritech.tnau.ac.in/horticulture/horti_index.html

CERTIFICATE COURSES V

Course Title : PLANT DRUG TECHNIQUES
Credits : 02

Marks : 50

Hours : 30

COURSE OBJECTIVES:
To enable the students to learn and understand the fundamental knowledge, techniques & skills
in the plant drug industry, drug discovery and development.

COURSE OUTCOME:

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

CLO 1: Explain, discuss, and classify plant-derived drugs and related technologies, including
their

biosynthetic pathways, bioassays, and instrumental analysis.

CLO2: Compare and evaluate methods of extraction, isolation, and analysis of phytochemicals
using modern technigues and technologies.

Module -1: Plant drug techniques 15
Classification of drugs: morphological, chemical and pharmacological. Biosynthesis of
alkaloids. Metabolic pathways of selected plants (from Ocimum sanctum and Rauwolfia) of
plant drugs. Identification of marker compounds in the formulations. Bioassays, Fingerprint
and identification Extraction methods and principles. Traditional and modern techniques
Methods of Characterisation: NMR, MS, UV-Vis, GC-MS, LC-MS, Analysis of Pigments,
Phenolics, Flavonoids and Alkaloids.
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15

Module Il: Practice sessions

Isolation of alkaloids and Phenolics

Test for alkaloids: Mayer’s, Wagner’s, Dragendorffs’ reagent
Disc diffusion for antimicrobial assay

MIC evaluation for antimicrobial assay

Visit to pharmaceutical lab

P00 T

Total 30

References

1.
2.
3.

Leland, J. C. (2006). Natural products from plants. Taylor and Francis.

Harborne, J. B. (2010). Phytochemical methods. Springer International Edition.
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Kumar, G. S., & Jayaveera, K. N. (2014). A textbook of pharmacognosy and
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Shah, B., & Seth, A. (2010). Textbook of pharmacognosy and phytochemistry. Elsevier
Health Sciences.
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Madeddu, P., & De Carlo, M. (2020). Natural products in drug discovery: advances and
opportunities. Nature Reviews Drug Discovery, 19(11), 666-
682. https://doi.org/10.1038/s41573-020-00114-z
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MAPPING OF COURSES FOR THE DEPARTMENT OF BOTANY

PROGRAMME SPECIFIC OUTCOMES OF THE DEPARTMENT OF BOTANY

PSO-1
Knowledge of Botany and
Plant Sciences

Equip students with foundational knowledge of Botany that enables
them to explain, compare, classify, and analyse various Plant groups,
Cellular Structures, Genetic and Physiological Processes, and their
Ecological Interactions.

PSO-2
Application of Botanical
Knowledge

Develop students' ability to apply theoretical knowledge through
practical work, experiments, and research-based activities by
utilizing basic Techniques and Instrumentation for Botanical

Professional Growth

analysis.
PSO-3 Foster Critical Thinking, Data Analysis, and Problem-Solving Skills
Critical Thinking and | to address challenges in Botany and related Ecological Fields.
Problem-Solving
PSO-4 Prepare students to apply their knowledge in Professional Settings,
Higher Education and | contributing to various sectors of Botany, pursue Higher Education

or careers in Teaching, Research, or Entrepreneurial VVentures.

SEMESTERII

COURSE TITLE: DIVERSITY OF LOWER FORMS (MICROBES, ALGAE,

FUNGI) (THEORY)

COURSE CODE: UG-BOT-101

CLO1: | Explain microbial life’s diversity, structure, evolution, and role in the environment.
CLOZ2: | Classify and describe major algal groups and lichens’ morphology, life cycles, and
economic significance.
CLO3: | Analyse the significance of fungi, mycorrhizae and fossils in ecology and industry
and assess the economic and ecological contributions.
CLO4: | Apply laboratory techniques in the identification, morphological and anatomical
analysis of algae, lichens, fungi, mycorrhizae and fossils.
PSO1 PSO2 PSO3 PSO4 POl PO2 PO3 PO4
CLO1 |3 2 2 1 3 2 2 1
CLO2 |3 2 2 1 3 2 2 1
CLO3 |3 2 3 2 3 2 2 2
CLO4 |2 3 3 2 2 3 3 1
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COURSE TITLE: ECONOMIC BOTANY
COURSE CODE: UG-BOT-MDC I

CLO1 | Identify, categorise, and evaluate economically important crop species, plants and
plant parts.
CLO2 | Analyse the biochemical processes of natural plant extracts and their applications.
CLO3 | Develop skills in extracting plant products of potential economic value.
CLO4 | Develop skills in extracting valuable plant products of potential market and
economic value.
PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4
CLO1 |3 - - 3 3 2 1 -
CLO2 |3 2 1 3 3 2 2 2
CLO3 |3 - - 3 3 2 - 1
CLO4 |3 2 - 3 3 2 - 2

COURSE TITLE

: BASICS IN HORTICULTURE (THEORY)

COURSE CODE  :UG-BOT-SEC 1
CLOL1: | Explain the importance of horticulture, floriculture, and various plant propagation
techniques.
CLO2: | Outline the requirements for establishing and maintaining nurseries, gardens, etc.
CLO3: | Apply practical skills in nursery management, plant propagation, and sustainable
gardening.
PSO1 PSO2 PSO3 PSO4 POl PO2 PO3 PO4
CLO1 3 2 3 3 3 2 3 2
CLO2 3 2 1 3 3 3 3 2
CLO3 3 2 1 3 3 3 3 2
SEMESTER II

COURSE TITLE

: DIVERSITY OF LOWER PLANTS (BRYOPHYTES,

PTERIDOPHYTES, GYMNOSPERMS)
COURSE CODE: UG-BOT-102

CLO1 | State, describe and explain the characters and evolutionary aspects of Bryophytes.

CLO2 | State, describe and explain the characters and evolutionary aspects of
Pteridophytes.

CLO3 | State, describe and explain the characters and evolutionary aspects of
Gymnosperms

CLO4 | Identify, Sketch the morphology and  anatomy of selected
Bryophytes, Pteridophytes and Gymnosperms
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PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4
CLO1 |3 1 2 1 3 2 2 1
CLO2 |3 1 2 1 3 2 2 1
CLO3 |3 1 2 1 3 2 2 1
CLO4 |2 3 3 2 2 3 3 2

COURSE TITLE
COURSE CODE

: KITCHEN GARDENING (CORE-THEORY)
: UG-BOT-MDC 2

CLO1 | Explain the principles of kitchen gardening, soil fertility and management.
CLO2 | Identify and describe various herbs, vegetables, and fruits suitable for kitchen
gardening, using effective pest control and sustainable practices.
CLO3 | Develop skills in planting, nurturing, and maintaining a variety of vegetables and
herbs.
PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4
CLO1 3 2 2 2 3 2 3 2
CLO2 3 2 3 3 3 3 3 3
CLO3 2 3 3 3 2 3 3 3

COURSE TITLE: ALGAL BIOTECHNOLOGY (THEORY)
COURSECODE: UG-BOT-SEC 2

CLOL1: | Explain techniques for isolating, culturing, and maintaining algae. Analyse their role
Pollution, Eutrophication, and Phycoremediation.
CLO2: | Evaluate the commercial uses of Algae in food, Pharmaceuticals, Biofuels, and
Biofertilisers. Perform culturing and pigment analysis.
CLO3: | Apply techniques in algal culture, conduct the algal collection, culture, and market
surveys—and document findings through reports and mini-projects.
PSO1 PSO2 PSO3 PSO4 POl PO2 PO3 PO4
CLO1 2 - 1 1 1 2 1 2
CLO2 - - - 2 2 3 2 1
CLO3 1 3 - 1 1 1 2 2
SEMESTER I

COURSE TITLE: CELL BIOLOGY AND BIOMOLECULES (THEORY)

COURSE CODE: UG-BOT-103
CLO1: | Define and describe the fundamental principles of cell biology, including the structure
and function of the cell wall, plasma membrane, and Cytoskeleton.
CLO2: | Define, describe, compare and analyze the structural and functional differences between
cell organelles
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CLO3: | Explain the biochemical significance of biomolecules such as Carbohydrates, Proteins,
and Lipids, and their role in cellular metabolism.
CLO4: | Demonstrate proficiency in laboratory techniques such as cell staining, preparation of
solutions, and qualitative detection of macromolecules.
PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4
CLO1 3 3 - 3 3 3 3 1
CLO2 3 3 - 3 3 3 3 1
CLO3 3 3 - 3 3 3 3 1
CLO4 - 3 - 3 3 3 3 1

Course Title : SYSTEMATICS OF FLOWERING PLANTS AND PHYLOGENY

(CORE)

Course Code : UG- BOT- 302

CLO1 | Define Plant Classification, documentation and nomenclature in Plant Systematics.
Explain, examine the concept of taxonomic evidences and phylogeny of
CLO2 | 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.
PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4
CLo1 |3 1 - 3 3 - 3 1
CLo2 |3 1 - 3 3 - 3 1
CLO3 |3 1 - 3 3 - 3 1
CLO4 |- 3 - 3 3 - 3 1

Course Title : INTRODUCTION TO ETHNOBOTANY

Course Code: UG-BOT-MDC 3

CLO1 | Summarize the concept, scope and objectives of ethnobotany with reference to

tribal lifestyle

Analyse the role of various plants in traditional medicine.
CLO2
CLO3 | Apply the resources and knowledge of ethnobotany.

PSO1 PSO2 PSO3 PSO4 POl PO2 PO3 PO4

CLOo1 |1 - 1 - 2 3 1 2
CLO2 |2 - 1 1 1 - 1 -
CLO3 |1 2 - 1 1 1 2 3
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COURSE TITLE: BASICS IN MICROBIOLOGY
COURSE CODE : UG-BOT-SEC-3

CLO1 | Explain the historical development of microbiology and microbial classification
using Bergey’s Manual, and describe the ultrastructure and reproduction of
bacteria and viruses.

CLO2 | CLO2: Analyse factors affecting microbial growth and evaluate different culture
media and techniques for isolating and maintaining pure microbial cultures.

CLO3 | CLO3: Perform fundamental microbiological techniques, including sterilisation,
media preparation, microbial isolation, staining, and microbial quality assessment
of water and milk

PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4

CLO1 |3 - 1 2 2 - 1 -

CLO2 |- 1 2 3 1 1 1 -

CLO3 |1 3 2 3 2 1 2 1

SEMESTER IV

COURSE TITLE : PLANT ANATOMY AND EMBRYOLOGY
COURSE CODE : UG-BOT-204

CLO1 | Define, describe and explain theories, the basic plant organisation and anatomical
features of shoot, root and leaf.
CLO2 | Define, describe, explain wood structure and its components.
CLO3 | Define, describe, explain components and processes in reproductive biology,
pollination and fertilization
CLO4 | Examine the organization of tissues and embryological features through
histological techniques.
PSO1 PSO2 PSO3 PSO4 POl PO2 PO3 PO4
CLOl1 |3 3 - 3 3 2 2 1
CLO2 |3 3 - 3 3 2 2 1
CLO3 |3 3 - 3 3 2 2 1
CLO4 |- 3 - 3 3 2 2 1

COURSE TITLE : CYTOGENETICS
COURSE CODE : UG-BOT-205

CLO1 | Restate, apply, analyze and access the fundamentals of Mendelian genetics and
linkage.

CLO2 | Todiscuss, explain and interpret extra nuclear inheritance and sex linked
inheritance

CLO3 | ldentify, explain, compare and contrast various chromosomal aberrations.

CLO4 | Toemploy and evaluate Mendelian genetics at a practical level.
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PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4
CLO1 |3 2 2 1 2 1 2 1
CLO2 |3 2 2 1 2 1 2 1
CLO3 |3 2 2 1 2 1 2 1
CLO4 |2 3 3 2 2 2 3 1

COURSE TITLE : PLANT BREEDING AND BIOSTATISTICS
COURSE CODE : UG-BOT-206

CLOL1 | Identify and assess the role of various institutions, certification programs and
breeders, rights in plant breeding.
CLO2 | Describe and compare various techniques in hybridization and mutation breeding
CLO3 | Employ and practice various bio statistical methods.
CLO4 | Interpret, Analyze and Evaluate various experiments in plants breeding and
biostatistics.
PSO1 PSO2 PSO3 PSO4 POl PO2 PO3 PO4
CLO1 |2 - 1 2 2 1 1 2
CLO2 |2 1 1 3 2 1 1 1
CLO3 |2 - 1 3 1 2 1 -
CLO4 |1 - 1 2 2 3 2 -
Course Title : ENZYMES AND METABOLIC PATHWAYS (CORE)
Course Code: UG- BOT-207
CLO1 | Classify the different enzymes based on its structure and function
CLO2 | ldentify the role of enzymes in various biological processes
CLO3 | Outline the various mechanisms of enzyme action
CLO4 | Estimate and apply enzymology concepts.
PSO1 PSO2 PSO3 PSO4 POl PO2 PO3 PO4
CLO1 |3 2 2 1 3 2 2 1
CLO2 |3 2 3 2 3 2 3 2
CLO3 |3 2 3 2 3 2 3 2
CLO4 |2 3 3 3 2 3 3 2

Course Title : HERBAL COSMETOLOGY (VOCATIONAL)
Course Code: UG- BOT-VOC-1

CLO1 | Explain the basics of herbal cosmetology.
CLO2 | Qutline the requirements for making herbal.
CLO3 | Interpret the techniques of herbal formulations in detail.
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| CLO4 | Identify, describe and assess the herbs used in cosmetic products.

PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4
CLO1 |3 3 - 3 3 3 1 1
CLO2 |2 - - 3 2 2 2 2
CLO3 |3 2 - 3 3 3 3 3
CLO4 |3 1 - 3 3 3 2 3
SEMESTER V

COURSE TITLE
COURSE CODE

: PLANT PHYSIOLOGY (CORE)
: UG-BOT-301

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.

PSO1 PSO2 PSO3 PSO4 POl PO2 PO3 PO4

CLO1 |3 2 2 1 3 2 2 1
CLO2 |3 2 2 1 3 2 2 1
CLO3 |3 2 3 2 3 2 2 2
CLO4 |2 3 3 2 2 3 3 1

COURSE TITLE : ECOLOGY AND CONSERVATION
COURSE CODE: UG-BOT-207

CLO1 | Discuss, explain and review the concept of ecosystem, phytogeography and
population ecology.

CLO2 | Analyze and evaluate the pollution scenario of the area and relate the theory in the
natural environment and work towards conservation of the environment and its
legalities.

CLO3 | Quantitatively estimate the oxygen and Carbon dioxide from different water
samples.

CLO4 | Evaluate and determine minimum area of sampling unit (using quadrant) for the
study of local vegetation.

PSO1 PSO2 PSO3 PSO4 POl PO2 PO3 PO4

CLO1 |2 - - 1 3 3 1 3

CLO2 |1 - - 1 2 3 1 3

CLO3 |- 1 1 1 1 1 - 2

CLO4 |1 2 1 2 1 2 1 1

Course Title : TECHNIQUES & INSTRUMENTATION IN BOTANY( CORE)
Course Code : UG- BOT-303
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CLO1 | 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.
CLO3 | Define the principle, working and applications of Chromatography,
Electrophoresis and Molecular Techniques.
CLO4 | Analyse and interpret the techniques studied.
PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4
CLO1 |3 3 3 2 3 2 3 -
CLO2 |1 3 3 2 3 2 3 -
CLO3 |1 3 3 3 3 2 3 -
CLO4 |2 3 3 3 3 2 3 -

COURSE TITLE : PLANT PATHOLOGY
COURSE CODE : UG-BOT-VOC 2

CLO1 | Identify various diseases and its causal agents of economically important plants.
CLO2 | Explain plant pathogen interaction.
CLO3 | Find effective control measures to deal with pathogens.
CLO4 | Isolate, observe and culture plant disease causing pathogens.

PSO1 PSO2 PSO3 PSO4 POl PO2 PO3 PO4
CLO1 |3 3 3 3 3 1 2 1
CLO2 |3 3 3 3 3 1 3 1
CLO3 |2 3 3 3 3 2 2 1
CLO4 |- 3 - 3 3 2 2 1

SEMESTER VI

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

CLO1 | Explain and outline the basic knowledge of tools in DNA cloning
CLO2 | Interpret, analyse and understand the techniques in Plant Genetic Engineering.
CLO3 | State and summarize the applications in Genetic Engineering
CLO4 | Apply and interpret the knowledge of Plant Genetic Engineering.

PSO1 PSO2 PSO3 PSO4 POl PO2 PO3 PO4
CLO1 |3 2 1 1 2 2 3 1
CLO2 |3 3 2 2 2 3 3 1
CLO3 |2 2 3 3 2 3 3 2
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|CLO4 |3 |3 E |3 E E E |2
Course Title : PLANT MOLECULAR BIOLOGY (CORE)
Course : UG BOT-306
CLOL1 | Describe and summarize the characteristics of genetic material and process of
DNA replication
CLO2 | Appraise the molecular mechanism of transcription and DNA damage.
CLO3 | Elaborate the molecular mechanism of translation and gene regulation.
CLO4 | Determine and interpret basic molecular techniques of nucleic acid isolation and
screening.
PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4
CLO1 |2 - 1 2 2 2 2 1
CLO2 |1 - 1 2 1 1 2 -
CLOs3 1 - 1 2 1 1 2 -
CLO4 |1 3 1 2 2 1 2 1

Course Title : PLANT TISSUE CULTURE (CORE)
Course Code: UG BOT-307

CLO1 | Explain and discuss the general theoretical concept and plant tissue culture
techniques.
CLO2 | Explain and compare, culture types and techniques.
CLO3 | Discuss applications in Horticulture, Forestry, Agriculture.
CLO4 | Demonstrate techniques in plant tissue culture.
PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4
CLO1 |2 3 - 3 3 - 3 -
CLO2 |2 3 - 3 3 - 3 -
CLO3 |2 3 - 3 3 - 3 -
CLO4 |- 3 - 3 3 - 3 -

COURSE TITLE : APPLIED MYCOLOGY(VOCATIONAL)
COURSE CODE: UG-BOT-VOC 3

CLO1 | 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.
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PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4
CLO1 |1 1 - 2 2 2 1 -
CLOZ2 |- 1 - 2 2 3 2 1
CLO3 |- 1 - 2 2 3 2 1
CLO4 |- 3 1 2 2 1 2 -

COURSE TITLE

COURSE CODE

: PLANT PROPAGATION (VOCATIONAL)

: UG-BOT-VOC-4

CLO1 | Define and explain the concept of Plant Propagation/multiplication techniques,
growth, and plant care.
CLO2 | Identify and compare various natural methods of plant propagation.
CLO3 | Identify and compare various artificial methods of plant propagation.
CLO4 | Demonstrate and analyse various plant propagation techniques.
PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4
CLO1 |2 - - 2 2 2 2 -
CLO2 |2 - - 2 2 2 2 -
CLO3 |2 - - 2 2 2 2 -
CLO4 |- 3 - 2 2 2 2 1
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