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Programme Title: B. Sc. Botany
Programme Outcome

To develop skilled and efficient professionals who can effectively cater to the

growing demands of plant based industries.
To acquire diverse knowledge to earn advanced degrees for the changing needs.

To broaden the students’ horizon in research organizations, herbal product
companies, biotechnology industries and related disciplines for the betterment of

the society.

To face entrance and competitive examinations to pursue their career in state and

national departments as an individual or in groups.

To favour the graduates as entrepreneurs in developing and marketing products
using modern technology for human needs.



Sri Sarada College for Women (Autonomous), Salem-16
DEPARTMENT OF BOTANY

(DBT Star College Scheme Sponsored)

Programme Structure under CBCS
(For the students admitted in 2022 -23)

Total Credits: 140 + Extra Credits (Maximum 28)

SEMESTER |
Part Course Course Title Code Hrs./ | Credits
week
I Language - 1 Tamil/ Hindi/ Sanskrit — | 22ULTC1/
22ULHC1/
22ULSC1 6 3
I English — Communicative English — | 22ULEC1 6 3
Core Course — 1 Plant Diversity — | 22UBOC1 6 5
Core Practical — | Core Practical — | 22UBOQC1 4 2
11| Allied Course — | Chemistry — | 22UBOAC1 3 3
Allied Practical - | Allied Chemistry Practical - 2 -
IV | Skill Based —I Nursery Raising Techniques 22UBOSQC1 2 2
\% Extension Activity Group Project based on 22UEXAC 1 1
Extension Activity
TOTAL | 30 19
e Articulation and Idea Fixation skills 6
Vi e Physical Fitness Practice — 35 hrs. per semester
e Advanced Diploma in Horticulture
Level 1: Certificate course - 100 Hrs. per year




SEMESTER I

Language — |1 Tamil/ Hindi/ Sanskrit — 11 22ULTC2/
I 22ULHC2/
22ULSC2 6 3
I English — 11 Communicative English— 11 | 22ULEC2 3
Core Course — 11 Plant Anatomy and 22UBOC2 5 5
Embryology
Core Practical — |1 Core Practical — |1 22UB0OQC2 4 2
i Allied Course — | Chemistry — Il 22UBOAC2 3 3
Allied Practical — | Chemistry Practical 22UBOAQC1 2 4
Skill Based Il (Practical) Home Gardening and 22UBOSQC2 2 2
Floriculture
N Environmental Studies 22UEVSC 1
i 2
Group Project based on 22UEVSPC 1
Environmental Studies
TOTAL | 30 24
e Articulation and Idea Fixation skills -1 Extra Credit
e Physical Fitness Practice — 35 hrs. per semester- 1 Extra Credit
e Advanced Diploma Course in Horticulture
VI Level 1: Certificate course - 100 hrs. per year -2 Extra Credits
e Certificate Course Yoga —30 hrs.- 1 Extra Credit
e Extra credits are given for extra skills and courses qualified in MOOC/NPTEL
SEMESTER 111
Part Course Course Title Code Hrs/ | Credits
week
I Language — 11 Tamil/ Hindi/ Sanskrit — 111 22ULTC3/
22ULHC3/
22ULSC3 6 3
I English — 111 Communicative English — 111 22ULEC3 6 3
1 Core Course — 111 Plant Diversity — 11 22UBOC3 5 5
Core Practical — 111 Core Practical — 11l 22UBOQC3 4 2
1| Allied — 1 Zoology — | 22UBOAC3 3 3
Allied Practical Zoology Practical 22UBOAQC2 2 -
Skill Based —I11 Analytical Techniques in Plant 22UBOSQC3 2 2
Science




IV | Non Major Elective - | 2 2
TOTAL | 30 20
Extension Activity Group project based on Extension
Activity
Life Skill Course Course | : Communication Skills 2 2(Extra)
VI e Articulation and Idea Fixation skills
¢ Physical Fitness Practice — 35 hrs. per semester
e Advanced Diploma in Horticulture
Level 2: Diploma Course - 100 Hrs. per year
e Extra credits are given for extra skills and courses qualified in MOOC/NPTEL
Non-Major Elective — I | Horticulture 22UBONEC1
For 1l BA/ B.Sc./B.Com.
Allied Botany For Zoology Students (Theory & | 22UZOAC3
Practical)
SEMESTER IV
I Language — IV Tamil/ Hindi/ Sanskrit — 1V 22ULTC4/
22ULHC4/
22ULSC4 6 3
I English— 1V Communicative English — 1V | 22ULEC4 6 3
Core Course — IV Microbiology 22UBOC4 4 5
Elective — | Plant BiOtGChﬂOlOgy/ 22UBOEC1/ 5 5
I Agricultural Microbiology 22UBOESC1
Allied — 11 Zoology — Il 22UBOAC4 3 3
Allied Practical Allied Zoology Practical 22UBOAQC2 2 2+2
Skill Based —IV (Practical) Laboratory Techniques in 22UBOSQC4 2 2
Applied Biolo
v pp gy
Non-Major Elective — Il 2 2
TOTAL | 30 27
Extension Activity Group project based on 2(Extra)
Extension Activity
Life Skill Course Course Il : Professional Skills 2 2(Extra)
Vi e Articulation and Idea Fixation skills-1 Extra Credit

e Physical Fitness Practice — 35 hrs. per semester -1 Extra Credit
e Advanced Diploma in Horticulture




Level 2: Diploma Course - 100 Hrs. per year -2 Extra Credits
e Extra credits are given for extra skills and courses qualified in MOOC/NPTEL and Societal

oriented Group Projects

Non-Major Elective — Il | Home Gardening 22UBONEC?2
For I1 BA/ B.Sc./B.Com.
Allied Botany 22UZOAC4/
For Zoology Students (Theory &
Practical) 22UZOACQ2
SEMESTER V
Il Core Course — V Cytology 22UBOC5 5 5
Core Course - VI Morphology and Taxonomy of 22UBOC6 6 5
Angiosperms
Core Course — VII Biochemistry and Biophysics 22UBOCY7 5 5
Elective — 11 Biostatistics and Bioinformatics / 22UBOEC2/ 5 5
Bioinstrumentation 22UBOESC2
Core Practical — IV Core Practical — IV Cytology, 22UBOQC4 6 2
Morphology and Taxonomy of
Angiosperms, Biochemistry and
Bioinformatics
Non Major Skill Based — | 2 2
IV | Value Education 22UVENC 1 -
TOTAL | 30 24
Extension Activity Group project based on Extension
Activity
Life Skill Course Course 11 : Leadership and 2 | 2 (Extra)
Management Skills
e Articulation and Idea Fixation skills
VI e Physical Fitness Practice — 35 hrs. per semester
e Advanced Diploma in Horticulture
Level 3: Advanced Diploma Course - 100 hrs. per year
o Extra credits are given for extra skills and courses qualified in MOOC/NPTEL
¢ Internship Training - 1 Extra Credit
Non-Major Skill Based — | Mushroom 22UBONSC1
For 111 BA/ B.Sc./B.Com. Cultivation
SEMESTER VI
Core Course — VIII Plant Physiology 22UBOC8 6 5




Core Course — IX Genetics, Plant Breeding and 22UBOC9 5 5
Evolution
" Core Course — X Plant Ecology 22UBOC10 5 5
Core Practical — V Core Practical — V Plant 22UBOQC5 6 2
Physiology, Genetics and Plant
Ecology
Elective — 111 Project and Viva Voce 22UBOEPC 5 5
Non Major Skill Based - 11 2 2
IV | Value Education 22UVENC 1 2
TOTAL | 30 26
Extension Activity Group project based on - 2(Extra)
Extension Activity
VI
Life Skill Course Course 1V : Universal Human 2 2(Extra)
Values
VI | e Articulation and ldea Fixation skills-1 Extra Credit

e Physical Fitness Practice — 35 hrs. per semester -1 credit extra
¢ Advanced Diploma in Horticulture

Level 3: Advanced Diploma 100 Hrs. per year -2 Extra Credits
e Extra credits are given for extra skills and courses qualified in MOOC/NPTEL and

Subject oriented group projects

Non-Major Skill Based — I | Herbal Therapy 22UBONSC2

For I11 BA/B.Sc./B.Com.
PART I & Il - 24
PART IlI - 95
PART IV - 20
PART V - 01

TOTAL CREDITS

140




Programme Title  : B.Sc. Botany

Course Title : Plant Diversity |
Course Code 1 22UBOC1 Hours/Week :5
Semester o Credits : 5

Course Objectives : The course aims

e To understand the fundamentals of the plant kingdom.

e To study the structure and reproduction of lower plants.

e To study the commercial importance of lower groups of plants such as Algae, Fungi
and Lichen.

e To understand the relationship between Algae and Fungi forming Lichen.

e To differentiate disease causing microbes (pathogens) from beneficial and cause
diseases in plants under plant pathology.

SYLLABUS
Unit - | (Hours: 15)

Introduction. General characters of Algae. Classification (Silva, 1982). Criteria for
classification, algal distribution, thallus organization, reproduction, life cycle patterns. A
detailed study of structure, reproduction and life cycle of the following genus (development
excluded).

Cyanophyta: Unicellular — Chalamydomonas, Filamentous - Oscillatoria, Nostoc
Unit- 11 (Hours: 15)

A detailed study of structure, reproduction and the life cycle of the following genera
(development excluded)

Chlorophyta: Colonial - Volvox, Foliaceous - Ulva, Filamentous - Oedogonium,
Siphonaceous - Caulerpa.

Charophyta — Filamentous - Chara
Unit— 111 (Hours: 15)

A detailed study of structure, reproduction and life cycle of the following genera
(development excluded)

Phaeophyta: Parenchymatous - Sargassum
Bacillariophyta: Unicellular - Diatoms - Navicula
Rhodophyta: Siphonaceous Polysiphonia

Economic importance of Algae — Algae as food, medicine, fodder, agriculture, space
research. Commercial products of algae — Agar agar, alginates, carrageenan, diatomite.

Harmful aspects of algae.



Unit— 1V (Hours: 15)

Introduction. General characters of Fungi. Classification of fungi (Alexopoulos and
Mims, 1978). Criteria for classification. Characteristic features, structure, reproduction and life
history of the following genera (development excluded).

Oomycetes: Albugo
Ascomycetes: Saccharomyces

Basidiomycetes: Puccinia and Agaricus
Economic importance of fungi: Medicine, food, biopesticides, biofertilizers and industrial uses
such as alcohol, acids and enzymes. Harmful effects of fungi.

Unit-V (Hours: 15)

Plant pathology — History, detailed studies of the nature of plant disease and its causal
organisms, symptoms and control measures of the following - Red rot of sugarcane
(Saccharomyces), Blast of rice (Pyricularia), Leaf spot of Tikka disease of groundnut
(Cercospora) and Citrus Canker (Xanthomonas). Structure, types and reproduction of Lichens
— Crustose (Haematomma), Foliose (Paramelia) and Fruticose (Usnea). Economic importance
and ecological significance of Lichens.

Phytochemical constituents of above mentioned type study (self study)

Books for Study:

1. Srivastava, H.N. 2004. Algae. Pradeep Publications. (Unit I,11 & 111)

2. Srivastava, H.N. 2004. Fungi. Pradeep Publications.(Unit IV & V)

Books for Reference:

1. Bold, H.C. and Wynne, M.J.1978. Introduction to the Algae, Prentice-Hall, New Jersey.

2. Fritsch, F.E. 1945. The Structure and Reproduction in Algae, Cambridge University Press.
3. Kumar, H.D. 1990. Introductory Phycology. East-West Press Pvt. Ltd.

4. Sharma, O.P. 1992. Text book of Thallophytes. Tata McGraw Hill Publishing Company Ltd.
5. Smith, G.M. 1955. Cryptogamic Botany Vol-I, McGraw Hill Publishing Company Ltd.

6. Alexopoulos, C.J., Mims, C.S., Blackwell, M. 1996. Introductory Mycology. Wiley. NY.

7. Sharma, O.P. 2004. Text book of Thallophyta. Tata McGraw — Hill, Publishing Company
Ltd.

Web Resources:
https://diatom.ansp.org

https://www.nature.com/articles/nmicrobiol2017120



https://www.nature.com/articles/nmicrobiol2017120

https://www.psalgae.ord/ algal- web. links/#general links.

Course Outcomes (CO): On completion of the course, students will be able to

CO CO Statement Knowledge
Number
Level
Co1 Demonstrate the fundamentals concepts related to Algae, Fungi K2
and Lichen
CcO2 Develop skills to illustrate Plant diseases. K3
COos3 Examine the Morphology and life cycles of genera under Algae, K4
Fungi and Lichens.
CO4 Evaluate the significance of Fungi and its different types. K5
CO5 Justify the economic importance of Algae and Fungi. K5
K1-Knowledge; K2-Comprehension; K3-Application; K4-Analysis; K5-Evaluation; K6-
Synthesis
Mapping of COs with POs:
POs PO1 PO2 PO3 PO4 POS
COs
Cco1 S S S S S
C0O2 S S S S S
CO3 S S S S S
CO4 S S S S S
COs S S S S S

L — Low; M — Medium; S- Strong


http://www.psalgae.ord/
http://www.psalgae.ord/

Programme Title  : B. Sc. Botany

Course Title : Core Practical |
Course Code : 22UBOQC1
Semester o

SYLLABUS

A detailed study of the genera included in Algae, Fungi and Lichens.

UNIT -1
Cyanophyta - Chalymodomonas, Oscillatoria, Nostoc
UNIT =11
Chlorophyta - Volvox, Ulva, Oedogonium, Caulerpa.
Charophyta - Chara
UNIT - 111
Phaeophyta - Sargassum
Bacillariophyta - Diatoms - Navicula
Rhodophyta - Polysiphonia
UNIT - IV
Oomycetes - Albugo
Ascomycetes - Saccharomyces
Basidiomycetes - Puccinia and Agaricus
Lichen - Crustose, Foliose and Fruticose
UNIT -V
Causative organisms and its symptoms
Red rot of sugarcane
Blast of rice
Tikka disease of groundnut

Citrus Canker

Hours/Week : 4
Credits: 2

Students will submit the above mentioned diseased plant parts as a herbarium. (For Unit V)



Programme Title : B. Sc. Botany

Course Title : Skill Based I (Practical): Nursery Raising Techniques
Course Code : 22UBOSQC1 Hours/Week : 2
Semester :I Credits: 2

Course Objectives : The course aims
. To emphasize the basic principles and practices in nursery raising.
. To impart knowledge about various propagation techniques.

. To know how the nurseries provide growers a head on start on plant production.

SYLLABUS
° Garden tools — Spade, Fork, Garden knife, Secateurs, Shears, Toppers, Pruning saw,
Watering can.
° Preparation of nursery bed — Containers and field
° Preparation of soil mixture
° Raising of seedlings
° Techniques in propagation —

(1) Cutting — Soft wood and Hard wood

(ii) Layering — Ground - Simple, Compound and Air Layering
(iii) Grafting — Cleft and Whip

(iv) Budding — T- budding and Patch

(v) Pruning — Pinching and Disbudding

Books for Study:

1. Kumaresan, V., 2016. Horticulture, Saras Publication, Nagercoil.

2. Kumar, N. 2010. Introduction to Horticulture, Rajalakshmi Publications, Nagercaoil,
Kanyakumari.

Books for Reference:

1. George Acquaah, 2002. Horticulture — Principles and Practices, 2" edition, Prentice — Hall
of India Pvt. Ltd., New Delhi.

2. Deena Beverley, 2004. Practical Gardening, Paragon Publishers, bath BAI IHE, UK.
3. Manibhushan Rao, K. 2005. Text book of Horticulture, Second Edition, Macmillan
Publications, New Delhi.

Web Resources:

https://www.nature.com > hortres > about



https://www.nature.com/

https://vfic.tanu.edu > about > concepts

Course Outcomes (CO) : On completion of the course, students will be able to

CO CO Statement Knowledge

Number Level
Co1 Apply the basic principle and practices in nursery raising K3
COo2 Analyse the different methods of plant propagation. K4
COos3 Develop the skills to do various propagation techniques. K6

K1-Knowledge; K2-Comprehension; K3-Application; K4-Analysis; K5-Evaluation; K6-

Synthesis
Mapping of COs with POs:
POs PO1 PO2 PO3 PO4 PO5
COs
CO1 S S S S S
CO2 S S S S S
CO3 S S S M S

L — Low; M — Medium; S - Strong


https://vfic.tanu.edu/

Programme Title : B. Sc. Botany

Course Title : Plant Anatomy and Embryology
Course Code 1 22UBOC2 Hours/Week: 5
Semester il Credits: 5

Course Objectives : The course aims
o To know basic concepts of cell and Tissue systems and their organization in higher

plants.

o To differentiate dicot plants and their growth pattern from monocot plants.

o To understand the abnormal (anomalous) secondary growth in higher plants as well as
wound healing and abscission processes.

o To study and differentiate ovules and their types.

o To know the importance of polyembryony and development patterns in higher plants.

SYLLABUS
UNIT -1 (Hours: 15)

Introduction to plant anatomy. Types of Tissues — Simple permanent — Structure,
occurrence and functions of parenchyma, collenchyma, sclerenchyma. Structure and
functions of Complex permanent tissues - xylem and phloem. Classification, distribution,
structure and functions of meristem - theories of shoot apex (Histogen theory, Tunica
corpus theory) and root apex (Apical cell theory, Korper - Kappe theory). Types of vascular

bundles, Secretory tissues — lactiferous tissues.

UNIT -1l (Hours: 15)

Primary Structure — root, stem and leaf of dicots and monocots. Types of stomata-
diacytic, paracytic, tetracytic, actinocytic, anamocytic, anisocytic and graminaceous.
Normal secondary growth in dicot root and stem — secondary xylem — axial system and
ray system, annual rings, dendrochronology. Heart wood and sap wood, tyloses, lenticels.

Components of secondary phloem.
UNIT — 111 (Hours: 15)

Anomalous secondary growth in Dicot stem (Bignonia, Boerhaavia and Nyctanthes)
and Monocot stem (Dracaena). Abscission and wound healing. Nodal Anatomy -
Unilacunar, trilacunar and multilacunar nodes. Applications of Plant Anatomy in other
fields.



UNIT - IV (Hours: 15)

Structure of mature anther, microsporogenesis and pollen morphology. Structure of
ovule, megasporogenesis.Types of ovules - monosporic (Polygonum), bisporic (Allium) and
tetrasporic (Peperomia).

UNIT -V (Hours: 15)

Double fertilization, endosperm, types - cellular, nuclear, helobial and ruminate.
Haustoria and its functions. Embryo development in Monocots (Luzula type) and Dicots
(Crucifer type), Apomixis and Polyembryony - Types, causes and practical application.
Application of embryology in other fields.

Books for Study:
1. Pandey, S.N. and Chadha, A. 2006 (Reprint Edition). Plant Anatomy. S. Chand and Co.
(For Unit I, 11 & 111)
2. Annie Ragland and Kumaresan, V. 2010. Developmental Botany and Experimental
Embryology. Saras Publication, Nagercoil. (For Unit IV &V)
Books for Reference:
1. J. Eames and L.H. Mac Daniels. 1953. An Introduction to Plant Anatomy. McGraw
HillBook Company.
2. Cutter E.G. 1969. Plant Anatomy — Part I and Il Edition — Wesley Publishers.
3. Maheswari. P. 1971. An Introduction to the Embryology of Angiosperms. Tata McGraw
HillPub. Co. Ltd.
4. Esau. K. 1985. Plant Anatomy. Wiely Eastern Pvt. Ltd.
5. Fahn. A. 1987. Plant Anatomy. Pergamon Press.
6. Bhojwani, S.S and Bhat Nagar, S.P. 2009. The Embryology of Angiosperms. Vikas
Publishing House (P) Ltd. New Delhi

Web Resources:

https://catalog.princeton.edu https://searchworks.stanford. edu

Course Outcomes (CO) : On completion of the course, students should be able to

(6{0) CO Statement Knowledge
Number Level
CO1 |Describe the organization of cell and tissue systems in higher K2
plants.
CO2 [Explain anomalous secondary growth in higher plants. K2
CO3 [Distinguish the internal structure of dicot plants from monocots. K4




CO4  [Examine the Microsporogenesis and Megasporogenesis. K4

CO5 |Elaborate the mode of embryo development in dicots and K6

monocots.

K1-Knowledge; K2-Comprehension; K3-Application; K4-Analysis; K5-Evaluation;
K6- Synthesis
Mapping of COs with POs:

POs PO1 PO2 PO3 PO4 PO5
Cos
Co1 M S S S M
CcO2 M S M S M
Co3 M S S S M
CO4 M S S S M
CO5 M S S S M

L — Low; M — Medium; S - Strong



Programme Title :B. Sc. Botany

Course Title : Core Practical — 11
Course Code : 22UBOQC2 Hours/Week : 4
Semester ) Credits: 2
SYLLABUS
. Simple and complex tissue in cross section and maceration, and types of wall

thickening to be observed.

. Internal structure of stem — Dicotyledonous stem — Young — Aristolochia,

Cucurbita and old stem - Corchorus Monocotyledonous stem — Maize.

. Internal structure of root, dicot — young and old roots - Bean, Monocot root —

Maize, Aerial root — Tinospora, Ficus. Anomalous secondary growth in stems

— Nyctanthes, Bignonia, Boerhaavia, Dracaena.

. Internal structure of leaf— Dicot leaf — Isobilateral — Nerium, Eucalyptus,

Dorsiventral — Hibiscus.

5. Monocot leaf - Graminaceous — Grass. Non-Graminaceous — Tradescantia
or Allium, Stomatal types.
Embryology
1.  Pollen morphology - Invitro germination
2. Anther —T.S. — young and mature
3. Ovule - L.S. showing embryo sac & developing stages — 2 & 4 Nucleate stage
4.  Embryo mounting — Tridax or Cucumber.



Programme Title : B. Sc. Botany

Course Title : SKill Based Il (Practical): Home Gardening and Floriculture
Course Code : 22UBOSQC2 Hours/Week : 2
Semester 21 Credits: 2

Course Objectives : The course aims

e To provide basic knowledge about various types of garden.

e To impart the importance of organic manuring.

e To inculcate career opportunities and self-entrepreneurial skills.
SYLLABUS

° Training on establishment of various types of garden

0 Herbal garden (Medicinal plants)
(i) Terrace garden
(iii) Kitchen garden
(iv) Ornamental garden
(V) Bottle garden
° Bonsai

° Protocol for preparing organic manure
° Display of flowers — Floral designing — Circular, Triangular, Line and
Holiday arrangements

Flower projects for the home — Greeting card; Gift card; Gift tag & Family album
Bouguet making

Books for Study:

1. Manibhushan Rao, K. 2005. Text book of Horticulture, Second Edition, Macmillan
Publications, New Delhi.

2. Kumar, N. 2010. Introduction to Horticulture, Rajalakshmi Publications, Nagercoil,
Kanyakumari.

3. Kumaresan, V., 2016. Horticulture, Saras Publication, Nagercoil.

Books for Reference:

1. Jane Newdick, Veevers-Carter, M. 1993. The Complete Flower Arranger, Colour
LibraryBooks, Singapore.

2. Charles Griner, 1995. Floriculture Designing and Merchandizing, Delmer
Publishers™, New York.

3. Joanna Sheen, 1995. Flower projects for the Home, Premier editions, London.



Web Resources:

https://okcareertech.org

Course Outcomes (CO) : On completion of the course, students will be able to

CcO CO Statement Knowledge
Number Level
COo1 Illustrate the fundamental principle and utilize the elements off K2,K3
home gardening.
CO2 Apply basic knowledge on various types of garden. K3
K3

COo3 Utilize opportunities in home gardening.

K1-Knowledge; K2-Comprehension; K3-Application; K4-Analysis; K5-Evaluation;

K6- Synthesis
Mapping of COs with POs :

POs PO1 PO2 PO3 PO4 POS5
Cos

COo1 S S S S S

CO2 S S M S S

COo3 S M M M S

L — Low; M — Medium; S - Strong


https://okcareertech.org/

Programme Title  : B. Sc. Botany

Course Title : Plant Diversity- 11
Course Code 1 22UBOC3 Hours/Week : 5
Semester il Credits: 5

Course Objectives: The course aims
* To understand the basics of Bryophytes, Pteridophytes, Gymnosperms and Paleobotany.
« To study the structure, reproduction and life history of plants.
« To highlight the importance of Bryophytes, Pteridophytes and Gymnosperms in the plant
kingdom.

SYLLABUS
Unit I - (Hours:15)

Bryophytes — General characters and classification (Proskauer and Reimer, 1954). A
detailed study of the structure and life history of the following genera. (Excluding the
developmental stages)

Marchantia and Polytrichum
Unit I - (Hours:15)

Pteridophytes — General characters and classification (Reimer’s, 1958). Eusporangiate
and Leptosporangiate development. Homospory, heterospory and seed habit. Embryo
development — endoscopic and exoscopic, apogamy, apospory and parthenogenesis. Stelar
evolution.

Unit 11 - (Hours:15)

A detailed study of the structure and life history of the following genera (excluding the
developmental stages)

Lycopodium, Selaginella and Equisetum
Unit IV - ( Hours:15)

A detailed study of the structure and life history of the following genera (excluding
the developmental stages)
Adiantum and Marsilea

Gymnosperms - General characters and classification (Sporne, 1962). A detailed study
of the structure and life history of the following genera (excluding the developmental stages)
Cycas and Gnetum
UnitV - (Hours:15)

Fossils, Fossilization, Dating of Fossil — Carbon dating method, Geological time
scale. Study of form genera — Rhynia

Ecological and Economic importance of Bryophytes, Pteridophytes, Gymnosperms.



Books for Study:

1. Srivastava, H.N. 2004. Bryophyta. Pradeep Publications, New Delhi. 2. Srivastava, H.N.
2004. Pteridophyta, Pradeep Publications, New Delhi. 3. Srivastava, H.N. 2004.
Gymnosperms. Pradeep Publications, New Delhi.

Books for Reference:

1. Vashishta, B.R. 1991. Bryophyta. S. Chand and Company Ltd. Ram Nagar, New Delhi. 2.
Eames, A.J. 1936. Morphology of Lower Vascular Plants. McGraw Hill. 3. Vashishta,
P.C.1987. Vascular Cryptogams Pteridophyta. S. Chand & Company Ltd. Ram Nagar, New
Delhi.

4. Vashishta, P.C, Sinha, A.K. and Anil Kumar, 2006. Gymnosperms. S. Chand & Company
Ltd. Ram Nagar, New Delhi.

5. Gangulee and Kar. 1999. College Botany Vol. Il. Revised Edition S. Chand& Company
Ltd. RamNagar, New Delhi.

Web Resources:

https://onlinecourses.swayam?2.ac.in/cec20_btl1/preview

Course Outcomes (CO): On completion of the course, the students will be able to

CO CO Statement Knowledge
Number Level
Co1 List out the fundamental characters of Bryophytes, Pteridophytes K1

and Gymnosperms

CO2 Explain the general characters, stelar evolution in Pteridophytes, K2
heterospory and origin of seed habit.

CO3 | Examine the morphology, structure, reproduction and life cycle K4
of Bryophytes, Pteridophytes and Gymnosperms

CO4 | Analyse the alternation of the generation of Cryptogams and K4
Gymnosperms.
CO5 | Discuss the fossil and fossilization, the economic importance of K6

Bryophytes, Pteridophytes and Gymnosperms.

K1-Knowledge; K2-Comprehension; K3-Application; K4-Analysis; K5-Evaluation;
K6- Synthesis



Mapping of COs with POs:

POs PO1 PO2 PO3 PO4 POS5
COs
Co1 M S S S M
CO2 M S S S M
CO3 M S S S M
CO4 M S S S M
CO5 M S S S M

L — Low; M — Medium; S - Strong




Programme Title  : B. Sc. Botany

Course Title : Core Practical 111

Course Code : 22UBOQC3 Hours/Week: 4

Semester i Credits: 2
SYLLABUS

A Study of Morphological, Anatomical and Reproductive Structure of:

Bryophytes : Marchantia and Polytrichum.
Pteridophytes:  Lycopodium, Selaginella, Equisetum, Adiantum and Marsilea.

Gymnosperms: Cycas and Gnetum.

Fossils: Rhynia



Programme Title  : B. Sc. Botany

Course Title : Skill Based 111 (Practical): Analytical techniques in Plant Science
Course Code : 22UBOSQC3 Hours/Week: 2
Semester I Credits: 2

Course Objectives : The course aims

1. To provide basic knowledge about analytical techniques used in plant science.
2. To improve practical skills for higher studies.
3. To inculcate lab-oriented skills among students.

SYLLABUS

> Safety guidelines — General guidelines for lab session (Good Laboratory practice - GLP)
> Guidelines for working with bacteria
> Universal precautions — Biosafety levels — I, 11, 111, IV

> Handling of microscopes — Light microscope, Dark field, Phase contrast; Microscope
accessories — Micrometer, Camera Lucida and Ultrascope.

> Homogenizer (Mortar and Pestle), Magnetic stirrer, Vortex mixer, Bunsen Burner, Water
Bath, Glass Distillation Apparatus

> Centrifuge and Spectrophotometry — Principles and working mechanism.

Books for Study:

1. Rajan, S., Selvi Christy, R. 2015. Experimental Procedures in Life Sciences, Anjanaa
Book house Publishers, Chennai.

Books for Reference:

1. Kalaichelvan, P.T., 2008. Microbiology and Biotechnology — A laboratory manual, MJP
Publishers, Chennai.

2. Sadasivam, S., Manickam, A. 2008. Biochemical Methods, 3" edition, New age
international (P) Ltd., Publishers, New Delhi.

3. David T Plummer. 2017. An Introduction to Practical Biochemistry, 3ed edition, Mac
Graw Hill Publications, New York

4. Jayaraman, J. 2011. Laboratory Manual in Biochemistry, New Age International
Publishers, Bengaluru.

5. Das, S. and Saha, R. 2020. Microbiology Practical Manual, CBS Publishers, New Delhi.
Web Resources:
https://microbiologyonline.org/file/7926d7789d8a2f7b2075109f68c3175e.pdf
elte.prompt.hu/sites/default/files/tananyagok/PracticalMicrobiology/book.pdf




Course Outcomes (CO): On completion of the course, the students will be able to

CO CO Statement Knowledge
Number Level

Co1 Interpret the safety guidelines for working with K2
microorganisms.

CO2 Organize the usage of instruments employed in plant Science K3
research

COos3 Categorize the laboratory Equipments in Plant Science K4

CO4 Choose appropriate techniques adapted in Plant Science K6

K1-Knowledge; K2-Comprehension; K3-Application; K4-Analysis; K5-Evaluation;

K6- Synthesis
Mapping of COs with POs :

POs PO1 PO2 PO3 PO4 PO5
Cos
Co1 M S S S M
CO2 S S S M M
CO3 M S S M M
CO4 S S S S S

L — Low; M — Medium; S - Strong




Programme Title  : B. Sc. (Zoology)

Course Title : Allied Botany — | (Morphology, Taxonomy, Anatomy and
Embryology)

Course Code : 22UZOAC3 Hours/Week : 3

Semester a1l Credits: 3

Course Objectives : The course aims
To study the morphology of the plant parts.
To study the characters and economic importance of selected families.

To understand the internal structure of various plant parts.
To acquire knowledge about the reproductive parts of plants.

SYLLABUS
UNIT - I (Hours:9)

Morphology of Angiosperms — Root and Stem — structure and types. Leaves — stipules,
phyllotaxy, venation and types — simple, compound (modifications excluded).
UNIT - 11 (Hours:9)

Inflorescence — types — Racemose, Cymose and Special Types. Flower — Parts of the
flower — calyx, corolla, androecium and gynoecium. Fruit — Fleshy and dry fruits.
UNIT - 111 (Hours:9)

Taxonomy - Outline of Bentham and Hooker’s system of classification. A detailed
study of the range of characters in the following families - Annonaceae, Rutaceae,
Cucurbitaceae, Rubiaceae, Amaranthaceae and Poaceae.

UNIT - IV (Hours:9)

Anatomy - Introduction, Meristem - classification and types: Tissues - Simple
Permanent tissues; Complex tissues (A brief outline of xylem and phloem), Primary (Dicot
and Monocot) and Secondary (Dicot) structures of stem and root (excluding anomalous). Leaf
— dicotyledon (Hibiscus, Nerium) and monocotyledon (Grass).

UNIT -V (Hours:9)

Embryology - Structure of Anther - Microsporangium, Male gametophyte, Structure

of Ovule - Megasporangium, female gametophyte, dicot embryo — Capsella bursa-pastoris

(development excluded).

Books for Study:
1. Rao, K. N., Krishna Murthy, K.V. and Sudhakara, Rao G. 1993, Ancillary Botany,
Viswanathan (Printers & Publishers) Pvt. Ltd, Chennai



Books for Reference:

1. Muneeswaran, A., 1983, A Text Book of Botany, 2"%d, Brighton Book House, Chennai.
2. Gangulee, H.C and Kar, A.K. 2002. College Botany, Vol.ll, Revised Edition, New
Central Book Agency (P) Ltd., Kolkata.

3. Rasod, S. K., Sekar, T., 2004. Allied Botany Paper 11, 1t ed., Popular Book Depot,
Chennai.

4. Gangulee, H.C., Das, K.S. and C. Duta, 2007. College Botany, Vol.l, 6"ed. New Central
Book Agency (P) Ltd., Kolkata.

5. Annie Ragland, Kumaresan, V. & Arumugam, N. 2014. Algae, Fungi, Bryophytes and
Plant pathology. Saras Publication, Nagercoil.

Web Resources:

www.freebookcentre.net/Biology/Botany-Books.html

Course Outcomes (CO):0On completion of the course, the students will be able to

CcoO CO Statement Knowledge
Number Level

Co1 Demonstrate the Morphology of vegetative parts of K2
plants.

CcOo2 Describe the basic concepts in Plant Anatomy and K2
Embryology.

CO3 Identify the morphology of reproductive structures of the K3
Plant.

CO4 Classify the plants based on Bentham and Hooker’s K4
system of classification.

CO5 Examine the internal structure of various plant organs. K4

K1-Knowledge; K2-Comprehension; K3-Application; K4-Analysis; K5-Evaluation;
K6- Synthesis

Mapping of COs with POs

POs | PO1 PO2 PO3 PO4 PO5
Cos

COo1 M S M S M



http://www.freebookcentre.net/Biology/Botany-Books.html%0d

CO2 M

CO3 M
CO4 M
CO5 M

L — Low; M — Medium; S - Strong




Programme Title : B.A./B. Sc./ B.Com.

Course Title : Non Major Elective I: Horticulture
Course Code : 22UBONEC1 Hours/Week:2
Semester - I Credits -2

Course Objectives : The course aims

o To incorporate the principles and practices of horticulture.

o To provide knowledge of the propagation techniques.

o To create an aesthetic value among students.

o To offer immense scope for growing horticultural plants.

o To highlight the value of cultivating horticultural crops.
SYLLABUS

Unit -1 (Hours : 6)

Introduction, divisions and scope of Horticulture, A brief knowledge of ornamental
plants - annuals, biennials and perennials.
Unit-11 (Hours : 6)

Propagation techniques — Cuttage and its types - root cuttings, stem cuttings —
herbaceous, soft wood, semi-hard wood, hard wood cuttings, leaf and leaf bud cuttings.
Layering and its types — ground layering — tip, simple, compound, trench, mound layering and
air layering.

Unit - 111 (Hours : 6)

Budding and its types — T - budding, patch, chip, flap, ring and flute budding. Graftage
and its types — approach or inarching, whip, cleft, top, veneer, epicotyl and bud grafting.
Unit - IV (Hours : 6)

Pruning - root, ringing, notching, smudging, bending, pinching and thinning. System
of irrigation — surface, sub-surface and overhead irrigation.

Unit -V (Hours : 6)
Types of manures, fertilizers and its applications, types of pots and containers, pot

mixtures for horticultural plants.

Books for Study:
1. Kumar, N. 1986. Introduction to Horticulture, Rajalakshmi Publications, Nagercaoill,

Kanyakumari.

2. Kumeresan, V. 2009. Horticulture, Saras publication, Nagercoil, Kanyakumari.



Books for Reference:
1. Adams, C. R., K. M. Banford and M. P. Early. 1993. Principles of Horticulture.

Butterworth Heineman Ltd., London.
2. Edmond, J. B., T. L. Senn, F.S. Adrews and R. J. Halfacre. 1977. Fundamentals of
Horticulture (4th Ed.) Tata McGraw-Hill, New Delhi.
3. Rao, K.M 1991. A Text Book of Horticulture. McMillan India Ltd, New Delhi.

Web Resources:

www.agrimoon.com/horticulture-icar-ecourse-pdf-books/

Course Outcomes (CO) : On completion of the course, the students will be able to

CcO CO Statement Knowledge
Number Level
Co1 List out the various groups of Horticultural plants K1
CO2 Outline plant propagation techniques and its applications. K2
Cos3 Apply the principles and practices of Horticulture. K3
CO4 Classify the manures and fertilizers for Horticultural plants K4
CO5 Distinguish different groups of ornamental plants K4

K1-Knowledge; K2-Comprehension; K3-Application; K4-Analysis; K5-Evaluation;

K6- Synthesis
Mapping of COs with POs

POs PO1 PO2 PO3 PO4 PO5
COs
Co1 M M M S S
CO2 M M M M S
CO3 S M M M S
CO4 S M M M S
CO5 S M M S S

L — Low; M — Medium; S - Strong



http://www.agrimoon.com/horticulture-icar-ecourse-pdf-books/

Programme Title  : B. Sc. Botany

Course Title : Microbiology
Course Code 1 22UBOC4 Hours/Week :4
Semester AV Credits -4

Course Objectives: The course aims

« To understand the scope of Microbiology.

» To know the structure and classification of bacteria and viruses.

« To provide knowledge about the spoilage of food and preservation.

« To study the production of antibiotics, alcohol and organic acids.
SYLLABUS

UNIT - I (Hours:12)

History and scope of Microbiology - Biogenesis, Abiogenesis, Germ theory of

diseases, Koch postulates, Whittaker’s Five Kingdom Concept.
An outline classification of bacteria (Bergey’s system), Ultrastructure of bacteria — Capsule,
Flagella (structure and locomotion — spirochetal and gliding), Pili. Cell wall — chemical
composition, Gram-positive and Gram-negative bacteria. Bacterial growth — growth curve,
Cultivation techniques — pour plate, spread plate, streak plate, subculturing and broth culture.
Unit Il - ( Hours:12)

Nutritional types of bacteria — Autotrophs — Photoautotrophs, Chemoautotrophs;
Heterotrophs and its types. Genetic recombination in bacteria - Transformation, Conjugation,
Transduction, Lysogeny. Economic importance of bacteria.

UNIT - 111 (Hours:12)

An outline classification of viruses. Viruses — general characters, symptoms, structure
and replication. General characters of Bacteriophage, Cyanophage, Mycophage; Structure and
reproduction of Tobacco Mosaic Virus (TMV).

UNIT - IV (Hours:12)
Microbes in industries — Antibiotics — Penicillin (fermentation, recovery), Production of
organic acids — Vinegar (substrate, method) and citric acid (fermentation, medium
manufacturing process, recovery and uses) production. Microbiology of water — sewage
treatment — primary, secondary and tertiary.
UNIT -V (Hours:12)

Food Microbiology — Spoilage of food, methods of food preservation — physical and
chemical. Diary Microbiology — Dairy Products — Cheese and yogurt; Single Cell Protein

(SCP) — definition, advantages and mass culture of Spirulina.



Books for Study:

1. Dubey, R.C. & Maheswari, D. K. 2000. A Textbook of Microbiology. S. Chand and
Company Ltd., Ram Nagar, New Delhi.

2. Biswas, S.B. 1976. An Introduction to Virus. Vikas Publishing House Ltd.

Books for Reference:

1. Atlas, R.M. 1996. Principles of Microbiology, Second Edition, W.M.T. Brown
Publishers.

2. Willey, J.M., Sherwood, L.M., Woolverton, C.J. 2008. Prescott, Harley and Klein's
Microbiology, Seventh Edition, McGraw Hill Higher Education

3. Pelczar, M.J., Chan, E.C.S., Kreig, N.R. 1993. Microbiology. Fifth Edition. McGraw Hill
Book Company.

4. Stainer, R.Y., Ingraham, J.L., Wheelis, M.L., Painter, P.R. 2005. General Microbiology,
Fifth Edition, McMillan.

5. Tortora, G.J., Funke, B.R., Case, C.L. 2008. Microbiology: An Introduction. Ninth
Edition. Pearson’s Education.

Web Resources:
https://microbiologynotes.org/
https://nptel.ac.in/courses/102/103/102103015/

Course Outcome (CO): On completion of the course, the students will be able to

CO CO Statement Knowledge
Number Level

Co1 Comprehend the principles and scope of Microbiology. K2

CO2 Explain salient features of microorganisms. K2

COos3 Organize the fundamentals of the association of microbes in K3
industry.

CO4 Analyse the role of microbes in the production of food and food K4
spoilage.

CO5 Choose experiments to study microorganisms  and their K6
applications

K1-Knowledge; K2-Comprehension; K3-Application; K4-Analysis; K5-Evaluation;
K6- Synthesis



Mapping of COs with POs

POs PO1 PO2 PO3 PO4 POS5
COs
CO1 M S S S S
CO2 S S S S S
CO3 S S S S S
CO4 S S S S S
CO5 S S S S S

L — Low; M — Medium; S - Strong




Programme Title  : B. Sc. Botany

Course Title : Elective I: Plant Biotechnology
Course Code : 22UBOEC1 Hours/Week: 5
Semester AV Credits: 5

Course Objectives: The course aims

» To understand the basic concepts of Biotechnology.

* To learn tissue culture techniques.

« To understand the importance of producing virus free plants through tissue culture. * To

study different kinds of techniques of Plant Biotechnology.

« To create awareness about the plant products obtained through transgenic plants.
SYLLABUS

UNIT - I (Hours:15)

Introduction — History of tissue culture; Establishment of tissue culture lab,
Sterilization techniques — Wet, Dry, Flame, Filter and Surface Sterilization methods,
Nutritional composition of the medium. Types of media — Solid (MS and Nitsch) and Liquid
(B5 and Gamborg’s). Micropropagation- Tissue and Organ. Anther and embryo culture.
UNIT - Il ( Hours:15)

Callus culture — initiation and maintenance of callus, suspension culture — types —
batch, continuous and immobilized cultures, Subculturing, Hardening, Somatic
Embryogenesis.

UNIT - 111 (Hours:15)
Meristem culture — production of virus-free plants, culture, browning of the medium,

thermotherapy, Cryotherapy and Chemotherapy. Virus — indexing, maintenance of virus—free
stocks, applications and limitations.
UNIT - IV ( Hours:15)

Somatic hybridization — protoplast isolation, fusion, selection of hybrid cells,
regeneration of hybrid plants, symmetric and asymmetric hybrids, fate of plasma genes,
Cybrids.

UNIT -V ( Hours:15)
In vitro Plant Secondary metabolite production — Alkaloids, Terpenoids and Phenolic

Compounds, Factors affecting secondary metabolite production, Synthetic seed Technology.

Books for Study:

1. Singh.B.D., 2015. Biotechnology. Kalyani Publishers, Ludhiana.

2. Sathyanarayana.U & Chakrapani. U 2020. Biotechnology Biotechnology books & Allied
Ltd. Books& Ltd.



Books for Reference:

1. Reinest, J., and Bajaj, Y.P.S., 1990. Plant, Cell, Tissue and Organ culture.
NarosaPublication, New Delhi.

2. Singh, B.D., 2003. Biotechnology, Kalyani Publishers, Ludhiana.

3. Ramawat, K.G., 2006. Plant Biotechnology. S. Chand and Co. Ram Nagar, New Delhi 4.
Chawla, H.S., 2003. Laboratory Manual for Plant Biotechnology. Oxford and IBH Publication
PVT Ltd., New Delhi.

5. Razdan.M.K. (2003), Introduction to Plant Tissue Culture (2" Edition) Enfield.N.H. (u.a).
Oxford Publishers,

Web Resources:

https://www.university.youth4works.com

https://agrimoon.com

Course Outcomes (CO): On completion of the course, the students will be able to

(6{0) CO Statement Knowledge
Number Level

Co1 Define the fundamentals of Biotechnology and Tissue culture K1

CO2 Interpret the significance of Sterilization Techniques, Callus K2

culture and Somatic Embryogenesis.

COs3 Apply the various techniques adapted to develop Somatic K3

hybrids and Plasma genes

CO4 | Analyse the techniques to protect the plants from viral K4
diseases.
CO5 Discuss the production of Secondary metabolites with factors K6

and Synthetic Seed Technology.

K1-Knowledge; K2-Comprehension; K3-Application; K4-Analysis; K5-Evaluation;
K6- Synthesis
Mapping of COs with POs

POs PO1 PO2 PO3 PO4 PO5
Cos

Co1 S S S S S



http://www.university.youth4works.com/

CO2 S

CO3 S
CO4 S
CO5 S

L — Low; M — Medium; S - Strong




Programme Title  : B. Sc. Botany

Course Title : Elective I: Agricultural Microbiology
Course Code : 22UBOESC1 Hours/Week : 5
Semester A/ Credits: 5

Course Objectives : The course aims

» To understand the basic concepts of soil-microbe interaction.

* To create awareness on restoration of soil fertility through microbes.
SYLLABUS

UNIT -1 (Hours:15)
Types of Microorganisms in soil - bacteria, fungi, actinomycetes, algae and protozoa.

UNIT - 1l (Hours:15)

Brief account of microbial interaction: Symbiosis, neutralism, Commensalism,
Competition, Ammensalism, Synergism, Parasitism.
UNIT - 111 (Hours:15)

Role of rhizosphere, microorganism in improving soil fertility. Crop Rotation. Role of
microorganism in decomposition of organic matter.
UNIT - IV (Hours:15)

Nitrogen cycle in nature — biological nitrogen fixation, biofertilizer, Rhizobium — root
nodulation — mass multiplication methods, field application. Azospirillum, mass multiplication
methods.

UNIT -V (Hours:15)

Biological control of soil-borne microbial pathogens and nematodes - Microbial

pesticides. Interaction of synthetic pesticides with soil Microorganisms. Entomopathogenic

fungi.

Books for Study:

1. Bagyaraj, D. J., Rangaswami, G. 2007. Agricultural Microbiology. 2" edition, PHI
Learning Pvt. Ltd. New Delhi.

2. Subba Rao, N.S. 1999. Soil Microbiology. 4™ edition, Oxford and IBH Publishing, New
Delhi.

3. Craig C. Sheaffer and Kristine M. Moncada. 2012. Introduction to Agronomy-Food crops
and Environment (Second Edition), Cengage Learning.

4. Reddy S.R. 2017. Principles of Agronomy, Kalyani Publishers.

5. George Acquaah, 2015. Principles of Crop production: Theory, Techniques and

Technology, Prentice Hall India Learning Private Limited.



Web Resources:

https://www.university.youth4works.com

https://agrimoon.com

Course Outcomes (CO): On completion of the course, the students will be able to

CO CO Statement Knowledge
Number Level
Co1 Summarize different groups of soil microorganisms. K2
CO2 Compare the interaction between microorganisms and plants. K4
CO3 Distinguish different components of soil and its role in K4
Agricultural Microbiology.

K1-Knowledge; K2-Comprehension; K3-Application; K4-Analysis; K5-Evaluation;
K6- Synthesis
Mapping of COs with POs

POs PO1 PO2 PO3 PO4 POS5
COs
COo1 S S S S S
CO2 S S S S S
CO3 S S S S S

L — Low; M — Medium; S - Strong


http://www.university.youth4works.com/

Programme Title  : B. Sc. Botany

Course Title : Skill Based — 1V (Practical): Laboratory techniques in Applied
Biology

Course Code : 22UBOSQC4 Hours/Week : 2
Semester A\ Credits: 2

Course Objectives : The course aims
 To create awareness among students about basic techniques of applied biology. * To
cultivate lab-oriented skills among students.
« To acquire hands-on training in Microbiology and Biotechnology.
« To enhance the practical knowledge of students for their higher studies.
SYLLABUS
> Sterilization — Principles and methods — (i) Wet sterilization — Autoclave (ii) Dry
sterilization — Hot Air Oven (iii) Flame sterilization (iv) Filter sterilization

> Laminar air flow hood

> Staining of Bacteria — Simple staining; Differential staining - Gram staining
> Temporary wet mount of microorganism (TWM)

> Hanging drop technique
> Preparation of glass wares for Plant Tissue Culture (PTC)
> Sterilization of explants in PTC
> Media preparation — Nutrient agar and broth (Bacteria); Potato Dextrose Agar (Fungi);
Murashige & Skoog’s (MS medium) and inoculation of explants in PTC > Cultivation and
subculturing of bacteria.
> |solation and enumeration of bacteria.
> Growth curve of bacteria
> Cultural Characteristics — IMVIC tests
a. Indole Production test

b. Methyl-Red and VVoges-Proskauer test

c. Citrate Utilization Test

> Antibacterial potency of natural products

Books for Study:
1. Aneja, K.R., 2003. Experiments in Microbiology, Plant pathology and Biotechnology
(Fourth Revised edition, New Age International (P Ltd, Publishers, New Delhi).



Books for Reference:

1. Kalaichelvan, P.T., 2008. Microbiology and Biotechnology — A Laboratory manual, MJP
Publishers, Chennai.

2. Gayatri, M.C., Kavyashree, R., 2015. Plant tissue culture — Protocols in Plant
Biotechnology, Narosa Publishing House Pvt. Ltd., New Delhi.

3. Das, S. and Saha, R. 2020. Microbiology Practical Manual, CBS Publishers, New Delhi.
4. Tejovathi G, Vimala Y, RekhaBhadauria. 1996. Practical Manual for Plant
Biotechnology, CBS Publishers.

5. Ali, S.M. 2009. Practical Manual of Biotechnology, Aavishkar Publishers.

Web Resources:
https://microbiologyonline.org/file/7926d7789d8a2f7b2075109f68c3175e.pdf

Course Outcomes (CO): On completion of the course, the students will be able to

CcO CO Statement Knowledge
Number Level

Co1 Demonstrate the basic techniques of Applied Biology. K2

CO2 Apply the sterilization techniques in Microbiology and K3

Biotechnology.

Cos3 Distinguish different plant tissue culture techniques. K4

CO4 Develop the skill of handling microbes. K6

K1-Knowledge; K2-Comprehension; K3-Application; K4-Analysis; K5-Evaluation;

K6- Synthesis
Mapping of COs with POs and PSOs

POs PO1 PO2 PO3 PO4 PO5
COs
COo1 S S S M S
CO2 S S S M S
CO3 S S S S S
CO4 S S S M S

L — Low; M — Medium; S - Strong



Programme Title  : B. Sc. (Zoology)

Course Title : Allied Botany — Il (Cryptogams, Gymnosperms and Plant
Physiology)

Course Code : 22UZOAC4 Hours/Week : 3
Semester D1V Credits: 3

Course Objectives : The course aims
To understand the diversity among the Cryptogams.
To study the reproduction and life cycle of Cryptogams and Gymnosperms.

To understand the metabolic activities of plants.
SYLLABUS

UNIT -1 (Hours:9)

Algae — Detailed study of structure and reproduction of the following genera
Oscillatoria and Oedogonium
UNIT - 11 (Hours:9)

Fungi - Detailed study of structure and reproduction of the genus Polyporus.
Bryophytes - Detailed study of structure and reproduction of the genus Funaria
UNIT - 11l (Hours:9)

Pteridophytes - Detailed study of structure and reproduction of the genus
Lycopodium.

Gymnosperms - Detailed study of structure and reproduction of the genus Cycas
UNIT -1V (Hours:9)

Absorption of water - (Active & Passive) and salts (Contact ion exchange theory,
Carbonic acid theory).Transpiration and its types.

UNIT -V (Hours:9)
Photosynthesis - Light and Dark reaction. Respiration - aerobic and anaerobic,

Glycolysis and Kreb’s cycle.

Books for Study:

1. Rao, K. N., Krishna Murthy, K.V., and Sudhakara, Rao G., 1993, Ancillary Botany,
Viswanathan (Printers & Publishers) Pvt. Ltd., Chennai.

Books for Reference:

1. Muneeswaran, A., 1983, A Text Book of Botany, 2"%d, Brighton Book House, Chennai.
2. Gangulee, H.C and Kar, A.K. 2002. College Botany, Vol.ll, Revised Edition, New
Central Book Agency (P) Ltd., Kolkata.

3. Rasod, S. K., Sekar, T., 2004. Allied Botany Paper I, 1% ed., Popular Book Depot,

Chennai.



4. Gangulee, H.C., Das, K.S. and C. Duta, 2007. College Botany, Vol.I, 6" ed. New Central
Book Agency (P) Ltd., Kolkata.

5. Annie Ragland, Kumaresan, V. & Arumugam, N. 2014. Algae, Fungi, Bryophytes and
Plant Pathology. Saras Publication, Nagercoil.

Web Resources:

www.freebookcentre.net/Biology/Botany-Books.html
Course Outcomes (CO): On completion of the course, the students will be able to

CO CO Statement Knowledge
Number Level
CO1 Relate the diversity of Algae, Fungi, Bryophytes and K1
Pteridophytes at various levels.
Cco2 Demonstrate the Structure and reproduction in Cryptogams. K2
Cos3 Explain the significance of Photosynthesis and Respiration. K2
CO4 Examine the Structure and reproduction of Gymnosperms. K4
CO5 Discuss the basic concepts related to Plant Physiology. K6

K1-Knowledge; K2-Comprehension; K3-Application; K4-Analysis; K5-Evaluation;

K6- Synthesis
Mapping of COs with POs:

POs PO1 PO2 PO3 PO4 POS5
COs
Co1 M S S S S
CO2 M M S S M
CO3 M S S S M
CO4 M S S S M
CO5 M S S S M

L — Low; M — Medium; S - Strong



http://www.freebookcentre.net/Biology/Botany-Books.html%0d

Programme Title  : B. Sc. (Zoology )

Course Tit