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Course Introduction

The new curriculum of B.Sc. Botany offers holiskisowledge and technical skills to study plants.
Exposure will be given to all areas of plant sciemising a unique combination of core, elective and
vocational papers with significant inter-disciplipacomponents. Students would be exposed to both
conceptual ideas and cutting-edge technologiesatiegpresently used in the study of diverse piént |
forms, processes, their evolution and interactisitls other organisms within the ecosystem. Students
would also become aware of the social, economid, esnvironmental significance of plants and their
relevance to the national economy. B.Sc. Botanygframe covers academic activities within the
classroom sessions along with practical concepéndi@ates will develop strong philia in plants
kingdom, ecosystem, life processes, their appboain making technology, exploring exotic places
which might help them to work as researchers ofegsions like Botanist, Conservationist, Ecologist,

Geneticist, Biochemists, Biotechnologist etc.

Programme outcomes (POSs):

Transformed curriculum shall develop educated outoriented candidature, fostered with
discovery- learning, equipped with practice & skiib deal practical problems and versed with recent
pedagogical trends in education including e-leaynflpped class and hybrid learning to develop int
responsible citizen for nation-building and tramsfong the country towards the future with their
knowledge gained in the field of plant science.

» Shall produce competent plant biologists who capleyand implement their gained knowledge in basic
and applied aspects that will profoundly influenite prevailing paradigm of agriculture, industry,
healthcare and environment to providesustainadleldpment.

* Will increase the ability of critical thinking, delopment of scientific attitude, handling of prabke
and generating solutions, improve practical skidehance communication skill, social interactiond a
increase awareness in judicious use ofplant ressuyy recognizing the ethical value system.

e The training provided to the students will makentheompetent enough for doing jobs in Govt. andgigv
sectors of academia, research and industry alonly gnaduate preparation for national as well as
international competitive examinations, especibMyC-CSIR NET.



Programme specific objectives (PSOs): B.Sc. 1t Year Coursein Botany

» This course will provide knowledge on various felf basic Botany as well as knowhow
of basic cell biology and biomolecules.

» Students will be given exposure to evolutionarpdréen plant kingdom

» Syllabus is prepared to enable students for cotmyeexams in frontier areas of plant
sciences.

Course Outcomes of Paper | (CO)

Develop understanding about the classification dnetrsity of different microbes including Bacteria,
Viruses, Fungi, etc. and other diverse plant grdikes Algae, Fungi & Lichens, Bryophytes, Pteritigtes,
Gymnosperms and Angiosperms.

Gain knowledge about developing commercial entsepof microbial products.

Understand the structure and reproduction of aegelected bacteria, algae, fungi and lichens

Develop critical understanding on morphology, amatoand reproduction of Microbes, Algae, fungi,
Bryophytes, Pteridophytes, Gymnosperms and Angrospe

Understand the instruments, techniques, lab etiegiednd practices for working in a microbiology
laboratory.

Develop skills for identifying microbes and usingein for Industrial, Agriculture and Environmental
purposes.

Course Outcome - Paper 11 (CO)

1. Develop understanding on the basic chemistry ahbiecules, their involvement in cellular life
processes.

2. Develop knowledge on plant cell architecture, tienctioning in transducing life processes.

3. Develop practical knowledge on biomolecule idea#tion and basic cellular processes.



SEMESTER WISE & COURSE WISE CREDIT DISTRIBUTION STRUCTURE UNDER CCFUP as per

NEP, 2020
Pract./Viva|
Course Distribution of Marks
Code Pract.
Nameof the Full /
Semester| CourseType Credit|Lect.|Tuto. d Internal
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Viva-
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Major/DSE Major:
BOTN1011 i i
Course (Core) Plant D|ver_S|t, 4 3 1 75 20 20 15
and Evolution
Minor Course BOTN1021 Minor:
Plant Diversity
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4 3 1 75 40 20 15
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Total 20 400




Course Pract, Distribution of Marks
Code .
Name of the Nival gy Pract.
Semester|CourseType Course CreditLect|Tuto Marks / Internal
TheoryTuto./|Assessment
Viva-
voce
Major/DSE Major:
Course | BOTN | Biomolecules
(Core) 2011 and 3 0 1 & 40 20 15
Cell Biology
Minor Course Minor:
Biomolecules
and
BOTN | Cell Biology 3 0 1 75 40 20 15
2021
Multi/inter | BOTN| Medicinal 21 1 50 40 0 10
disciplinary| 2031 Plants and
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y
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2041 | English or
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Enhancemel| 2051 | Organic 2 |1 0 5C 40 0 10
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and
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Value CVA | Understandin
Addec (VA) | 2061 | India/digital 3/3| 1/C| 0/1 | 10C | 80/6(C | 0/2C 2C
Cours and
technological
solution/healt
and wellness|,
yoga
education,
sports and
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programme after securing 40 cr.

Skill based vocational course (addl. 4 Cr) during summer term for 8 weeks, who will exit the

For UG Certificate 40 cr + Additional 4 cr (work based vocational course) = 44 cr. Studentsare

allowed to re-enter within 3 yearswithin the stipulated max. period of 7 years

Total

400




SEMESTER |

Major: (BOTN1011)- Plant Diversity and Evolution

Credit -3 Marks- 40

Unit 1: Origin of life Hours: 3
Chemical basis of origin of life, concepts of evan, Tree and classification of life, and classafion (up to
six kingdoms).

Unit 2; Bacteria Hours: 5

Characteristic features, cell structure and gera@ment, asexual reproduction and modes of gemesfar
(conjugation, transformation and transduction)etimtroduction to Archaea. Role of bacteria iniagjture,
medicine and industry.

Unit 3: Viruses Hours: 3

Characteristic features, replication, RNA virugysture of TMV), DNA virus (structure offphage), Lytic
and Lysogenic life cycle (Lambda phage).

Unit 4: Algae Hours: 4

Characteristic features, cell structure, range lodllas, methods of reproduction and evolutionary
classification of Lee (2015) up to orders. A braafcount ofNosto¢ Spirogyra, Sargassunfolysiphonia;
economic significance ( brief account)

Unit 5: Fungi Hours: 5

Characteristics features, affinities with plantsl amimals, structural features, reproduction afel diycle
pattern. Outline classification of Ainsworth (1978p to orders. Myxomycetes- characteristics andr the
similarities with fungi. General characteristicsdalife cycles of Mucor, SaccharomycesAscobolus
Neurospora Agaricus Helminthosporium(= Cochiliobolug and Fusarium Fungal symbiosis- lichen and
mycorrhizae (characteristics and significance) neooic importance of fungi.

Unit 6: Bryophytes Hours: 5

Characteristic features and reproduction, adaptatidand habit, outline classification of Schugte®58) up
to orders, evolutionary trends in Bryophytes. Brafcount ofMarchantia, Anthocerosand Funaria.
Ecological significance.

Unit 7: Pteridophytes Hours: 5

Characteristic features and reproduction, Outlitessification of Gifford & Foster (1989) up to orde
evolutionary trends in Pteridophytes, affinitiesttwBryophytes. Brief account dPsilotum, Selaginella,
Equisetum, PteriandMarsilea.



Unit 8: Gymnosper ms Hours 5

Characteristic features and reproduction, Outlilmssification of Bhatnagar & Moitra (1996) up taders,
evolutionary trends in Gymnosperm, affinities witeridophytes. Brief account @@ycas, Ginkgoand
Gnetum Economic significance.

Unit 9: Angiosperms Hours: 5

Gross morphology and reproduction, Basic idea ofunaf artificial and phylogenetic system of
classification.

Practical

Credit 1 Marks-20

1. To study different strains &acillusandE. coli (Gram staining). (01 hr)
2. To study structure of TMV and, TBacteriophage (electronmicrographs/models). h{Q1

3. To study morphology dflosto¢ Spirogyra, SargassurRolysiphonia etcfrom permanent slides.
(02 hr)

4. To studyMucor, Saccharomyces, Ascobolus, AgariandFusariumfrom permanent slides, dry preserved
specimens or museum specimen. Lichens from dryesgpved specimens.
(02 hr)

5. To studyMarchantig AnthocerosandFunaria (vegetative and reproductive morphology from peremd
slides). (03 hr)

6. To study the vegetative and reproductive mompdnbf Psilotum, Selaginella, Equisetusimd Pteris from
permanent slides. (02 hr)

7. To study the vegetative and reproductive mompdwlof Cycas, Ginkgoand Gnetumfrom permanent

slides. (02 hr)

8. To study morphology of angiosperm leaf, sterawér, inflorescence and fruits from locally avaitab
plant species. (05 hr)

9. Temporary anatomical slide preparatiorPtdris leaflet andCycasleaflet. (02 hr)

Tutorial: Nil



Minor: (BOTN1021) Plant Diversity and Evolution
Credit: 3 Marks: 40
Unit 1: Origin of life Hours: 3

Chemical basis of origin of life, concepts of evan, Tree and classification of life, and classafion (up to
six kingdoms).

Unit 2: Bacteria Hours: 5

Characteristic features, cell structure and gera@ment, asexual reproduction and modes of gemesfar
(conjugation, transformation and transduction)etimtroduction to Archaea. Role of bacteria iniagjture,
medicine and industry.

Unit 3: Viruses Hours: 3

Characteristic features, replication, RNA virugysture of TMV), DNA virus (structure offphage), Lytic
and Lysogenic life cycle (Lambda phage).

Unit 4: Algae Hours: 4

Characteristic features, cell structure, range lodllds, methods of reproduction and evolutionary
classification of Lee (2015) up to orders. A bragfcount ofNostog Spirogyra, SargassuniPolysiphonia;
economic significance ( brief account)

Unit 5: Fungi Hours: 5

Characteristics features, affinities with plantsl amimals, structural features, reproduction afel diycle
pattern. Outline classification of Ainsworth (1973p to orders. Myxomycetes- characteristics andr the
similarities with fungi. General characteristicsdalife cycles of Mucor, SaccharomycesAscobolus
Neorospora Agaricus Helminthosporium(= Cochiliobolug, Fusarium. Fungal symbiosis- lichen and
mycorrhizae (characteristics and significance) neooic importance of fungi.

Unit 6: Bryophytes Hours: 5

Characteristic features and reproduction, adaptatidand habit, outline classification of Schugte958) up
to orders, evolutionary trends in Bryophytes. Brafcount ofMarchantia, Anthocerosand Funaria.
Ecological significance.

Unit 7: Pteridophytes Hours: 5

Characteristic features and reproduction, Outlitessification of Gifford & Foster (1989) up to orde
evolutionary trends in Pteridophytes, affinitiestrwBryophytes. Brief account dPsilotum, Selaginella,
Equisetum, PteriandMarsilea.



Unit 8: Gymnosperms Hours: 5

Characteristic features and reproduction, Outlilmssification of Bhatnagar & Moitra (1996) up taders,
evolutionary trends in Gymnosperm, affinities witteridophytes. Brief account @ycas, Ginkgoand
Gnetum Economic significance.

Unit 9: Angiosperms Hours: 5

Gross morphology and reproduction, Basic idea ofunaf artificial and phylogenetic system of
classification.

Practical

Credit: 01 Marks:20
1. To study different strains &acillusandE. coli (Gram staining). (01 hr)

2. To study structure of TMV and Bacteriophagedtmmicrographs/models). (01 hr)

3. To study morphology dflostog Spirogyra, SargassurRolysiphonia etcfrom permanent slides.
(02 hr)

4. To studyMucor, Saccharomyces, Ascobolus, AgariendFusariumfrom permanent slides, dry preserved
specimens or museum specimen. Lichens from dryesepved specimens.
(02 hr)

5. To studyMarchantig AnthocerosandFunaria (vegetative and reproductive morphology from peremd
slides). (03 hr)

6. To study the vegetative and reproductive mominbf Psilotum, Selaginella, Equisetusnd Pteris from
permanent slides. (02 hr)

7. To study the vegetative and reproductive momuiplof Cycas, Ginkgoand Gnetumfrom permanent

slides. (02 hr)

8. To study morphology of angiosperm leaf, sterawér, inflorescence and fruits from locally avaltab
plant species. (06 hr)

9. Temporary anatomical slide preparatioPtdris leaflet andCycasleaflet. (02 hr)

Tutorial: Nil



Multi/inter disciplinary: (BOTN1031)-Biodiversity and its conservation
Credit: 3 Marks: 50

Unit |: Biodiversity: Definition and types; Habitat diversity, spectigersity and genetic diversity, SDG’s
in biodiversity conservation. Hours: 12

Unit 2: Significance and threats to Biodiversity: Economic and aesthetic value, Medicinal and timbe
yielding plants. NTFP, threats to biodiversity. Hours: 22

Biodiversity Hotspots, Biodiversity hot spots oflla.

Endemism and endemic species.

ICUN Red listed categories with special referemcplants of Indian hotspots.

Unit 3: Biodiversity Conservation- Indian forest conservation act, Biodiversity §2D02) Hours: 16
Conservation methodsla-situ andex-situmethods.

Biosphere reserves, National parks, Sanctuariese&a@rooves, Botanical gardens, Seed banks, Garesb
Pollen banks, Culture — collections, Cryopreseorati

SEC: (BOTN1051)- Biofertilizer
Credit-3 Marks: 50

Hours:12
Unit 1: Introduction to microbial inoculants or bioferziéirs, Plant nutrition, advantages of using
biofertilizers over chemical fertilizers; Methodsdasteps in mass production of biofertilizers: ktoc
culture, broth culture, growth medium, fermentatibtending with the carrier, packaging, quality

check, longevity, ISI standard specification favflertilizers; scope of biofertilizers in India.

Hours:08
Unit 2: MicroinnoculantsStudy of important microbial inoculants: Rhizobium
Azospirillum Azotobacter and PGPR. Actinorhizae; Characteristics, and oesponse.

Hours:08

Unit 3: Role of Cyanobacteria: Cyanobacteria (blue-green algae) in Agriculturea®bacteria in rice

cultivation; AzollaandAnabaenassociation, nitrogen fixation, and factors affegtjrowth.

Hours 12
Unit 4: Mycorrhizal association : Types of mycorrhizal association, occurrence armstridution; Role of

Arbuscular mycorrhizal fungi in phosphorus nutritiaggrowth and yield of crop plants; VAM and AMF —
methods in isolation (wet sieving and decantingdgntification (morphological and molecular methods)
Hours:10

Unit 5: Biofertilizer and Organic farming: Introduction to organic farming, recycling of biagedable



municipal (domestic), agricultural and industriahste; green manuring, bio-composting, vermicompgsti

and the infield application.



SEMESTER 11
Major: (BOTN2011)- Biomolecules & Cell Biology
Credit: 3 Marks: 40
Unit 1: Biomolecules Hours: 07

Chemical Bond types and characteristics, Non-conalbonds and their biological

significance. Basic chemical structure and rolesbiaf molecules- carbohydrates, lipids,
proteins and nucleic acids. ATP as energy rich oude Basic Enzyme chemistry, Organic
chemical principles in life processes, Basic cohoégignalling molecules.

Unit 2: Cell architecture Hours: 04
Prokaryotic and eukaryotic cells; Origin of eukarg@ell (endosymbiotic theory).
Unit 3: Cell Wall and Plasma Membrane Hours: 06

Chemistry, structure and function of Plant Cell W&linger and Nicolson’s fluid mosaic
model of cell membrane. Membrane transporters.

Unit 4: Cell Organelles: Structure and function of the following Organelles

Nucleus: Nuclear envelope, nuclear pore complex, nuclearina; types of chromatins;
nucleolus. Hours: 05

Chloroplast and Mitochondria: Structural organization; Function; chloroplast and
mitochondrial genomes. Hours: 04

Endomembrane system: RER and SER, folding of protein in ER, export obtgins and
lipids; Golgi Apparatus organization, protein sogtiand export from Golgi Apparatus. PTM
(Post Translational Modifications). Hours: 05

Cytoskeleton: Role and structure of microtubules, microfilamentgermediary filament
and motor proteins. Hours: 04

Unit 5: Cdll division Hours: 05

Cell cycle; mitosis and meiosis.



Practical

Credit:01 Marks: 20

1. Microchemical tests for proteins, reducing arwh meducing carbohydrates, starch and
lipid. (09 hr)

2. Separation of chloroplast pigments by papermlatography. (02 hr)

3. Study the effect of organic solvent and temjpeeaon membrane permeability. (02 hr)

4. Study of cell and its organelles with the hefpelectron micrographs and other digital
resources. (02 hr)

5. Study of plant cell structure with the help pfdermal peel mount dkllium/Rhoea(02 hr)

6. Demonstration of the phenomenon of protoplastmeEaming irHydrilla leaf. (01 hr)

7. Demonstration of the phenomenon of plasmolysisdeplasmolysis. (01 hr)
8. Demonstration of separation of biomolecules iayydis. 01 hr)
Tutorial: Nil

Minor (BOTN2021): Biomolecules & Cell Biology
Credit:4 Marks:40
Unit 1: Biomolecules Hours: 07

Chemical Bond types and characteristics, Non-conalbonds and their biological

significance. Basic chemical structure and rolesbiof molecules- carbohydrates, lipids,
proteins and nucleic acids. ATP as energy rich oude Basic Enzyme chemistry, Organic
chemical principles in life processes, Basic cohoégignalling molecules.

Unit 2: Cell architecture Hours: 04
Prokaryotic and eukaryotic cells; Origin of eukarg@ell (endosymbiotic theory).
Unit 3: Cell Wall and Plasma Membrane Hours: 06

Chemistry, structure and function of Plant Cell W&linger and Nicolson’s fluid mosaic
model of cell membrane. Membrane transporters.

Unit 4: Cell Organelles. Structure and function of the following OrganellesHours: 18

Nucleus: Nuclear envelope, nuclear pore complex, nuclearina; types of chromatins;
nucleolus. Hours: 05



Chloroplast and Mitochondria: Structural organization; Function; chloroplast and
mitochondrial genomes. Hours: 04

Endomembrane system: RER and SER, folding of protein in ER, export obtgins and
lipids; Golgi Apparatus organization, protein sogtiand export from Golgi Apparatus. PTM
(Post Translational Modifications). Hours: 05

Cytoskeleton: Role and structure of microtubules, microfilameimgermediary filament and
motor proteins. Hours: 04

Unit 5: Cdll division Hours: 05

Cell cycle; mitosis and meiosis.

Practical

Credit:01 Marks:20

1. Microchemical tests for proteins, reducing armh meducing carbohydrates, starch and
lipid. (09 hr)

2. Separation of chloroplast pigments by papermlatography. (02 hr)

3. Study the effect of organic solvent and temijpeeaon membrane permeability. (02 hr)

4. Study of cell and its organelles with the hefpelectron micrographs and other digital
resources. (02 hr)

5. Study of plant cell structure with the help pfdermal peel mount dillium/Rhoea(02 hr)
6. Demonstration of the phenomenon of protoplastmeEaming irHydrilla leaf. (01 hr)

7. Demonstration of the phenomenon of plasmolysisdeplasmolysis. (01 hr)
8. Demonstration of separation of biomolecules iayydis. (01 hr)

Tutorial: Nil



Multi/inter disciplinary (BOTN2031: Medicinal Plants and Phytochemistry
Credit:3 Marks:40

Unit 1. History, Scope and Importance of Medicinal Plaimtdjgenous Medicinal Sciences;
Definition and Scope-Ayurveda: History, origin, paamahabhutas, saptadhatu and tridosha
concepts, Rasayana, plants used in ayurvedic tesdgsmSiddha: Origin of Siddha medicinal
systems, Basis of Siddha system, plants used idhSidhedicine. Unani: History, concept:

Umoor-e- tabiya, tumors treatments/ therapy, palyaiformulations. Hours:12

Unit 2: Conservation of endangered and endemic mediclaaty) endemic and endangered
medicinal plants, Red list criteridy situ conservation: Biosphere reserves, sacred groves,
National Parks;Ex situ conservation: Botanic Gardens, Ethnomedicinal tpl@ardens.
Propagation of Medicinal Plants: Objectives of thersery, its classification, important
components of a nursery, sowing, pricking, use i&eg house for nursery production,

propagation through cuttings, layering, grafting &udding. Hours:12

Unit 3: Ethnobotany and Folk medicines: Definition; Ethatamy in India: Methods to study
ethnobotany; Applications of Ethnobotany: Natioimdracts, medicines of ethno-botany.
Hours:06

Unit 4: Phytochemistry: active principles and methodshefirttesting - identification and
utilization of the medicinal herbLatharanthus roseugcardiotonic), Withania somnifera
(drugs acting on nervous syster@erodendrum phlomide&nti-rheumatic) andCentella

asiatica(memory booster). Hours:10



SEC: (BOTNZ2051)- Organic Cultivation And Protected Agriculture

Credit-3 Marks: 40

Unit 1. Organic farming and its management: Organic farming and its significance,
management practices (nutritional requirementst, pdseases, weeds); Use of biofertilizers,
biopesticides, bioherbicides, biocontrol agentsar{pl growth promoting rhizobacteria (PGPR),
pheromone trapping,richodermaPseudomonasieem oil, garlic etc.) in management.

Hours:12
Unit 2: Marketing and Policies: Marketing of the produce and government institied
policies related to protected farming (hydroporans organic farming).

Hours:06
Unit 3: Protected Agriculture: Protected Agriculture types (hydroponics, aquamoicd
organic farming), definition, history, terminologyaportance and advantages over traditional

agriculture, limitations and challenges. Hours:08

Unit 4: Plant Growth Requirements and Media formulations: Physical parameters-

Light (quality and quantity), light balancers; pebnductivity, salinity (Dissolved Oxygen-
DO, Total Dissolved Solid - TDS) and temperaturée@ical parameters-mineral nutrient
requirements, deficiencies, heavy metal toxicitigwth regulators (auxins, gibberellins,
cytokinins and abscisic acids); Growth media-typeyperties, uses, nutrient formulae,

preparation of solutions, solid Media and nutri@nt. Hours:14
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SEMESTER WISE & COURSE WISE CREDIT DISTRIBUTION STRUCTURE
UNDER CCFUP as per NEP, 2020 for 3 year degree and 4-year honours programme
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SEMESTER-III

Major: (BOTN 3011) Micraobiology
Credit:5 Marks-40
Course Objective:

To gain knowledge of diversity, life forms, lifeyades, morphology and importance of
microorganisms (Virus & Bacteria) and basic conadpmmunology.

Course Outcomes: Studentswill learn the structure, function of microbial cell and acqui
knowledge about the microbial growth, nutritiorasgification and their economic importance. They
will also know the structural organization of virus, viroptjon. Students will know the basic
concept of Immunology.

Theory
Unit 1: Viruses

Discovery, physiochemical and biological charastérs; organization and structure of
capsid, viral genome- type and structure; clasaion of virus (Baltimore, 1975); viroids and
prions.

(9 lectures)

Unit 2: Ultrastructure of prokaryotic cell:- Cell wall and cell membrane of bacteria and
archaea; glycocalyx, pili, and flagella. Bactetdromosome, plasmid types and episome.
Reserve material and other cytoplasmic inclusidfisgospore — structure, formation and
germination. (9 lectures)

Unit 3: Bacterial taxonomy: Classical Taxonomy and Molecular Taxonomy, Modern
concept of bacterial taxonomy specifically 16 S based sequence homology and its
importance in bacterial taxonomy. Bergey’'s ManuélSystemic Bacteriology; 2nd Ed.
Characteristic features of Archaea and Bacteria

(9 lectures)

Unit 4: Bacterial growth and nutrition: - Growth curve, growth factor, growth Kinetics;
batch and continuous culture; Microbial growth eohtby disinfectant, antiseptic and
chemotherapeutic agents — a brief account of tipes and mode of action. Brief idea about
Autotrophy and heterotrophy. (9 lectures)

Unit 5: Microbes in N,Cycle:-Nitrification, Denitrification, Mechanism of biogical N,
fixation. (8 lectures)



Unit 6: Applied Microbiology: Application of microbes in agriculture (biofertiée,
biocontroling agents), Industry (fermentation arabd), environment bioremediation) and
medicine (sources of antibiotics) (8 lectures)

Unit 7: Basic immunology: Innate and acquired immunity; T-cell, B-cell; Agegn (Ag),
hapten, and Antibody (Ab); Cell mediated and Hurhdmamunity, vaccine. (8
lectures)

Practical (20 marks)
1. Aseptic method
a) Sterilization technique by Autoclaving, Hot airen and surface sterilization.

b) Preparation of standard bacteriological medidutijent agar, Nutrient broth and Glucose
- peptone medium).

c) Preparation of slant and plates.

d) Subculturing of pure bacteriological culture.

e) Pure culture technique: dilution streak method.
2. Simple staining; differential staining: Gramisiag.

3. Microscopic examination of bacteria from natuhabitats: curd and root nodules of
leguminous plants.

Suggested Readings

1.Pelczar, M. J., Reid, R. D. & Chan, E. C. (1998crobiology,5th ed. Macmillan. London.
2. Pinehuk, G. (20035chaum’s outline Series: Theory and Problems ofunuiogy
McGrawHill.

3.Presscott, L. M., Harley, J. P. & Klein, D. A9@09).Microbiology, McGrawHill, New
York.

4.Schlegel, H. G. (1993%eneral Microbiology.7th ed. Cambridge University Press.
5.Slonczeweski, J.L. & Foster, J.Wiicrobiology- An Evolving Sciendé¢orton.

6.Stanier, R. Y., Adelberg, E. A. & Ingraham, J(1986)General Microbiologybth ed.
Macmillan.

7.Talaro, K. &Talaro, A. (1999Foundations in MicrobiologyDubuque, McGraw Hill.
8.Tortora, G. J., Funke, B. R., & Case. C.Microbiology.An Introduction6th ed.
Benjamin/Cummings Publishing. Menlo Park Calif.

9.Atlas, R. M. (1984)Microbiology, Fundamentals and ApplicatiomMdacmillan.

10.Black, J. G. (2001Microbiology: Principles and Explorations, 5th .etbhn Wiley & Sons,



New York.

11.Khan F. H. (2009)he Elements of Immunolodearson.

12.Kindt, T., Goldsby, R. Osborne, B. (2006k)by Immunologyth ed. W.H. Freeman & Co.
13. A.K.Banerjee and N Banerjee (2006) Fundamenofaigicrobiology and Immunology

Major: (BOTN 3012) Archegoniate
Credit:5 Marks-40
Course Objective:

This course aims at making a familiarity with spégroups of plants joined together by a common
feature of sexual reproduction involving Archegor@aeating an understanding by observation and
table study of representative members of phylogesibt important groups should be able to make
students learn the process of evolution in a bessde. Study of morphology, anatomy, reproduction
and developmental changes therein through typabgitudy should create a knowledge base in
understanding plant diversity, economic valuespmaxny of lower group of plants.

Cour se Outcomes:

The students will be made aware of the group ahtgl that have given rise to land habit and the
flowering plants. Through field study they will ladle to see these plants grow in nature and become
familiar with the biodiversity. to my knowledge dints should create their small digital reports
where they can capture the zoomed in and zoomepictures as well as videos in case, they are able
to find some rare structure or phenomenon relai¢degse plant

Theory
Unit 1: Introduction

Unifying features of Archegoniate; Transition amghptation to land habit; Alternation of
generations. (4 lectures)

Unit 2: Bryophytes

General characteristics & Classification [up tos]af Stotler and Stotler (2000);
Adaptations to land habit, Diversification of gao@tytes and sporophyteg6 lectures)

Unit 3: Type Studies- Bryophytes

Origin and evolution of Bryophytes, Morphology, &oray, reproduction and evolutionary
trends inRiccia Pellia, Porella, SphagnumPogonatun{developmental stages not included).
Economic importance of bryophytes (a brief accaunt) (12 lectures)

Unit 4: Pteridophytes

General characteristics & Classification [up tos]asf Smith (2006) Origin and evolution of
Pteridophytes; Telome theory; General charactesisgarly land plantsgCpoksonia Rhynig
LepidodendronLepidocarpoi. (6 lectures)



Unit 5: Type Studies- Pteridophytes

Morphology, anatomy and reproduction lojcopodium, Adiantum, Azo({l2evelopmental
details not to be included). Apogamy, and apospbsterospory and seed habit; stelar
evolution; Ecological and economic importanc@4 lectur es)

Unit 6: Gymnosper ms

General characteristics, Origin and evolution ofnBpsperms; classification Stewart and
Rothwell, 1985(up to class),Brief idea about Proggspermopsidd08 lectur es)

Unit 7: Type Studies-Gymnosper ms

Morphology, anatomy and reproductionlgfginopteris Pinus andEphedra(Developmental
details not to be included); Ecological importaib@!lectur es)

Practical: (20 marks)

1. Riccia, Marchantia, Anthocerosnatomical study of sporophyte.
2. Morpho-anatomical study afycopodium, Adiantum

3. Morpho-anatomical study &finus Ephedra.

4. Study of fossil slides dfepidodendron, Lyginopterisoldhamia.

Suggested readings

1. Vashistha, P.C., Sinha, A.K., Kumar, A. (20BXeridophyta. S. Chand. Delhi, India.

2. Bhatnagar, S.P. & Moitra, A. (1996). Gymnosperidew Age International (P) Ltd Publishers,
New Delhi, India.

3. Parihar, N.S. (1991). An introduction to Embrigta: Vol. I. Bryophyta. Central Book Depot.
Allahabad.

4. Raven, P.H., Johnson, G.B., Losos, J.B., Sil®&, (2005). Biology. Tata McGraw Hill, Delhi.

5. Vanderpoorten, A. & Goffinet, B. (2009) Introdiwn to Bryophytes. Cambridge University



Multi/I nterdisciplinary course: (BOTN 3031) Plant Biotechnology
Credit:3 Marks-40

Course Objective: The objective of the course is to give studemtsv knowledge on plant
biotechnology processes, including tissue cultufe. make students understand about basic
biotechnological processes such as recombinant @2NiAnology and their applications.

Learning Outcomes: The successful students will be able to: Leambasic concepts, principles
and processes in plant biotechnology. Have thktyalf explanation of concepts, principles and
usage of the acquired knowledge in biotechnologipalications.

Theory

Unit 1: Plant Tissue Culture: Historical perspectivemposition of MS medium; Plasticity and
Totipotency; Organogenesis, Embryogené€silectur es)

Unit 2: Protoplast culture; application of plant tissudtune (micropropagation, virus elimination,
secondary metabolite production, cybrids; Cryopnest®on; Germplasm Conservation)14
lectures)

Unit 3: Recombinant DNA technology: Basic concepts ofsad recombinant DNA technology,
Restriction Endonucleases, Cloning Vectors. Timpids BAC, Eukaryotic Vectors (YAC).

(12 lectures)

Unit 4 Gene cloning: Basic concept of gene Cloning; GEénastruct; Methods of gene transfer-
(Agrobacteriummediated)(12 lectures)

Unit 5: Transgenics: Basic concept and Examlekectur es)

Unit 6: Applications of Biotechnology: Short accouf@3 lectur es)

Suggested Readings.

1. Introduction to Plant Biotechnology- (2002) H.S.a@la. Oxford and IBH Publication.

2. Plant Biotechnology — A Text Book. (2022) S.N. Pd{Hurana and Narendra Kumar.
Scientific Publisher.

3. Plant Biotechnology (2010)- P.K.Gupta. Rastogi Rakibn.



Skill Enhancement Course: (BOTN 3051) Medicinal Botany

Credit:3 Marks-40

Course Objective

To impart knowledge on plant chemical resources ey be explored in complementary herbal and
alternative medicine. Also to provide an opportyni explore uses of plants as medicine based on
traditional indigenous knowledge and their agglan in modern pharmaceutical industries.

Cour se Outcomes:

The course will help in skill development relatedtie contribution of medicinal plants to traditdn
and modern medicine. The importance of holistic enofltreatment of the Indian traditional systems
of medicine will be easier. It will also help developing entrepreneurship skills to establislueal
addition products, botanical.

Theory:

Unit 1: Medicinal plants in the traditional systems additine and modern medicine. Concept on the
Indian traditional systems of medicine. 8lectures)

Unit 2:Ayurveda & its fundamental doctrine, Important mika used in the Ayurveda system of
medicine. Brief idea of Rasayanadri@kectur es)

Unit 3:Siddha & its concepts, therapeutic and pharmacautises of important plants used in Siddha
system of medicing7 lectures)

Unit 4:Unani: Concept of Umoor-e-Tabiya(Fundamentals ofysitjue), therapeutic and
pharmaceutical uses of plants used in Unani syefenedicine. 8 lectures)

Unit 5: Nutraceuticals and polyherbal formulations. Pdarged for the treatment of hepatic disorders,
cardiac diseases,infertility, diabetes, blood presscancer and skin diseag83ectur es)

Unit 6:Role of AYUSH, NMPB in the promotion of medicinalants.(4 lectures)

Unit 7:Fundamentals of Pharmacognosy. Organoleptic, soeq@c and phytochemical evaluation of
plant drugs(8 lectures)

Unit 8:Conservation of Endangered and Endemic Medicifeahtp. Brief idea oncategories of Red
Listed plantsin situandex situConservation(6 lectur es)

Suggested Readings.
1. Trivedi P C, 2006. Medicinal Plants: EthnobotahiApproach, Agrobios, India.

2. Purohit and Vyas, 2008. Medicinal Plant Culilva: A Scientific Approach, 2nd edn. -
Agrobios, India



SEMESTER-IV
Major: (BOTN 4011) Phycology
Credit:5 Marks-40
Course Objective:
To gain knowledge of diversity, life forms, lifgdes, morphology and importance of algae

Course Outcomes:Students would have understood the classificatbbrracteristic features, cell
structure and growth and reproduction in variousugs of marine and fresh water algae and their
ecological and economic importance

Theory
Unit 1: Algae

Definition and position of algae in plant kingdoBasic criteria of classification of algae,
Range of thallus organization; Cell structure awmdhponents; cell wall, pigment system,
reserve food (of only groups represented in thdalyk), flagella; Life cycle patterns,
methods of reproduction; general concept of endbsysis, classification of Lee (2015);
contributions of F.E. Fritsch & M.O.P. lyengar; Baf algae in the environment, agriculture,
biotechnology, food and industry.

(6 lectures)
Unit 2: Cyanophyta and Xanthophyta

Ecology and occurrence; Cell structure; Heteroatsticture & function; Reproduction,
Genetic recombination (in Cyanophyta); Morphologpd alife-cycle of Oscillatoria,
Anabaena, Scytonema, Vaucheria

(6 lectures)
Unit 3: Chlorophyta and Charophyta

General characteristics; Occurrence; Cell structlge-cycles of Volvox Oedogonium
Coleochaet@andChara

Bacillariophyceae- Cell structure, Reproduction with special empkash auxospore
formation, ecology and economic significar{Beectur es)

Unit 4: Phaeophyta

General characteristics and occurrence; thallusctstre and tissue organization, Cell
structure; Reproduction, life-cycles d&ctocarpusand Fucus economic and ecological
significance.



(5 lectures)
Unit 5: Rhodophyta:

Characteristic; Cell structure, reproduction inahgdpost-fertilization changes, ecology and
economic significance: Lifecycle patternBédtrachospermum

(5 lectures)
Practical (20 marks)

1. Workout and identification of vegetative and rogfuctive structures oOscillatoria,
Scytonema, Rivularia, Gloeotrichia, Zygnema, Oedagn, Cladophora Charg
Vaucheria,EctocarpuandBatrachospermum.

2. Ildentification of all the genera included in ttiieoretical syllabus from Permanent slides
(vegetative and reproductive structures).

Suggested Readings.

1. Phycology by Robert Edward Lee, 5th Edition
2. Algae by James E. Graham, Linda E. Graham, Le@/ildox, M.E. Cook, 3rd Edition
3. Freshwater Algae: Identification, Enumeratiod &lse as Bioindicators by Edward G.
Bellinger, David C. Sigee, 2nd Edition

4. Algae: Anatomy, Biochemistry, and BiotechnoloBy, Laura Barsanti, Paolo
Gualtieri, 2nd Edition.

5. The Algae World, by Dinabandhu Sahoo and JoSeuikbach.

6. A beginner's guide to freshwater algae, by WiBelcher, Erica Swale.

7. Freshwater Algae of North America, by John WRbbert Sheath, J. Patrick Kociolek,
2nd Edition.

8. Kumar, H.D. (1999). Introductory Phycology. #ifited East-West Press, Delhi.

9. Sahoo, D. (2000). Farming the ocean: seawedtigation and utilization. Aravali International,
New Delhi.

10. Campbell, N.A., Reece J.B., Urry L.A., Cain M.Wasserman S.A. Minorsky P.V., Jackson R.B.
(2008). Biology, Pearson Benjamin Cummings, USA. &fition.



Major: (BOTN 4012) Mycology

Credit:5 Marks-40

Course Objective: To introduce students with various fungal groupgir ecology, classification,
characteristics, reproduction and economic Impadar®2. To introduce students with the
phytopathology, its concepts and principles 3. TDguaint with various plant diseases, causal
organisms and their control

Course Outcomes: Upon completion of this course, the students ballable to: 1. Understand the
world of fungi, lichens and pathogens of plantdJdderstand the characteristics of the fungi and
lichens 3. Understand the ecological and econorgaifcance of lichen 4. Understand the
significance and applications of mycology in vagdields of live hood. 6. Identification of common
plant diseases and their control measures

Theory
Unit 1: Introduction

General characteristics; Affinities with plants amdimals; Thallus organization; Cell wall
composition; Nutrition; Classification of Alexopad & Mims, 1979 (up to order), symbiotic
association, Lichen, Mycorrhizae-basic conceptthed significance.

(6 lectur es)

Unit 2: Chytridiomycota and Zygomycota

Characteristic features; Thallus organization; loyele ofSynchytrium
(5 lecture)

Unit 3: Ascomycota

General characteristics, sexual reproduction amgldpment of ascus and ascospores, types
of ascocarps; Phenomenon of heterokaryosis andsearality in asexual members; Life
cycle ofTalaromyces, Ascobolus, AspergillU8 lecture)

Unit 4: Basidiomycota

General characteristics; Phenomenon of dikaryatizat development of basidia and
basidiospores and basidiocarps, Life cycle®olyporussp., Pucciniasp., antUstilagosp.;
Bioluminescent fungi, Fairy Rings and Mushroom @altion (brief idea)(6 lecture)

Unit 5: Deuteromycota

General characteristics, asexual reproductiontirigii structures, studies on the genera
FusariumandAlternaria. (4 lecture)

Unit 6: Allied Fungi



General characteristics; Status of Slime moldsu@eace; Types of plasmodi@ lecture)
Unit 6: Oomycota

General characteristics; Life cycle@hytophthoreandAlbugo(3 lecture)

Unit 8: Applied Mycology

Role of fungi in biotechnology; Application of fung food, flavor, and leather industry,
Fermentation, Organic acids, Enzymes, MycoproteinSecondary metabolites,
pharmaceutical preparations with reference to [lénjc Agriculture (Biofertilizers);
Biological control and overview of biocontrol agent
(10 lecture)

Practical (20 marks)

1. Study of the following genera and their idesafion:Rhizopus, Penicillium, Alterneria,
Ascobolus, AgaricuandPolyporus.

2. ldentification of all the macroscopic and mi@ogic genera included in the theoretical
syllabus.

Suggested Readings:

1. Introduction to Fungi- John Webster and Rolan&VWVeber
2.Introductory Mycology -Alexopoulos C.J., C.W. Msmand M. Blackwell
3.The Mycota- Esser, K. and Bennet J. W. (Eds.)

4.An Introduction to Mycology - Mehrotra, R.S. aAdeja, K.R.
5.Fundamentals of Mycology -Burnett, J. H.

6.Chemical fungal taxonomy -Frisvad, J.C. Bridg®&.Rnd Arora, D.K.
7.The Filamentous Fungi - Smith, J.E.

8.Fungal Nutrition and Physiology - Garraway, M.add Evans, R. C.
9.Mushroom Biology - Miles, P.G. and Chang, S.T.

10.Mycorrhizae Verma - A. and Hock, B.

11.Industrial mycology -Berry, R.



Major: (BOTN 4013) Plant Pathology
Credit:5 Marks-40
Course Objective:

To introduce students with the phytopathology citacepts and principles and also to acquaint with
various plant diseases, causal organisms anddbetrol measures.

Cour se Outcomes:

Upon completion of this course, the students Wl able to understand the basic principles for
identification of common plant diseases and themtol measures. Also to understand the economic
and pathological importance of pathogenic micronigas.

Theory

Unit 1. Plant pathologyA brief history of plant pathology in India and $&s caused by pathogens
and pests; Types of pathogens, signs and sympsymgtoms of different plant diseases. Inoculum
potential, survival and longevity of inoculum, indem production, plant quarantine, Koch'’s
postulates(12 lecture)

Unit 2: Plant microbe interaction: molecular basis of homtognition, entry, pre-penetration,
penetration and post penetration events, pathogenBsssemination of pathogens: Means of
dissemination (active and passive disseminafi@2).ecture):

Unit 3: Host parasite interaction: Concept of compatibiditd specificity, gene for gene hypothesis,
genetics of resistance- vertical and horizontaktasce, source of resistance. Enzymes and toains-
brief idea on their role in pathogenesis.

(12 lecture):

Unit 4. Disease resistance: (i) Plant defense (structamal biochemical defense), with special
reference to polyphenols and phytoalexins. Genetgistance: biotechnological approaches for
transfer of R- genes into susceptible plants. Ge#néea on seed borne pathogens, market disease of
fruits and vegetables. Disease control: Culturacfices, physical control, chemical control and
biological control.

(12 lecture)

Unit 5: Brief account, structure, importance, diseaseecgeld control of the following: black rust of
wheat, loose smut of wheat, white rustAsharanthus early blight and late blight of potato, brown
spot of rice, powdery mildew of cucurbits.

(12 lecture):



Practical (20 marks)

1. Identification of diseases prescribed in thethgcal syllabus.

2. Workout of the following diseases: Late blighpotato, White rust oAmaranthusRust

of wheatJusticia,loose smut of wheat, powdery mildew of cucurbitgtshole ofBasella

3. Study of herbarium and museum specimens of halgtieingal, and viral diseases-(Citrus
Canker,bacterial blight of rice, Fusarial wilt oftato, tikka disease of ground nut, loose and
cover smut of wheat, TMV, Vein clearing of legumes.

4. Mycorrhizae-Ecto and Endo mycorrhizae (photolsagnly)

Suggested Readings:

1.Plant Pathology - Agrios, G.N.

2.Plant Pathology -Mehrotra, R.S.

3.Annual Review of Phytopathology - APS Press

4.Biotechnology in Plant Disease Control-Cheet,l.

5.Postinfectional defense mechanisms - Mahadevan, A

6.Pathogenesis and host specificity in plant desgagol. 1ll.-Rudra P. Singh, Uma S. Singh
7.Keiisuke Kohmoto (eds.) 1995.

8.The nature of disease in plants - Scheffer, R.P.

9.Principles of Plant Pathology -Tarr, S.A.J .



Minor: (BOTN 4021) Plant Physiology & M etabolism
Credit:4 Mar ks-40

Course Objective: The course aims impart knowledge on how plantgtfon and interact with
environment, namely the importance of water, miilseraormones, and light in plant growth and
development; understand transport mechanisms andlécation in the phloem, and appreciate the
commercial applications of plant physiology.

Course Outcomes The students will be able to correlate structumection relationship that govern
plant life processes. The chemical basis of lifecpsses that regulate system biology of plants will
also be understandable. The link between theory fagdtical syllabus is established, and the
employability of youth would be enhanced. The yatah also begin small-scale enterprises.

Theory

Unit 1: Photophysiology: Basic photoprocesses; Photosynthesis & chemidtriigbt trapping
mechanisms, Photophoshorylation; chemistry of, @igation(brief accounts of C3& C4 pathways
and their significance); {pathway and its significance; Basic concept oftpimorphohenesis, plant

photorecepts, red & blue light responsive photopsses- General concéfif lecture):

Unit 2:Plant-water relations: Concept of water potential, Mechanism of ascerstaqf, transpiration;
Phloem translocation, Composition of phloem saps$ure Flow Model, phloem loading and
unloading.(06 lectures)

Unit 3: Mineral nutrition: Criteria of essentiality of elements, Role of esisé elements, transport
of ions across membrane, active and passive transpariers, channels and pumf383 lectur e):

Unit 4:Respiration: Chemistry of glycolysis, anaerobic respiration, A €Cycle, ETS, oxidative
phosphorylation, RQ04 lecture):

Unit 5:Enzymes. Basic structure, properties, chemical order okyeme catalyzed reactions;
Classification(lUBMB),Km (no derivation), Basic memism of enzyme catalysis and enzyme
inhibition. (04 lecture):

Unit 6: Hormones & Plant growth regulators. Basic concept of PGR & hormone; Discovery,
physiological roles of auxins, gibberellins, CK, ABnd ethyleng06 lecture):

Unit 7: Photoperiodism & Flowering — Concept of photoperiodism, SDP, LDP, day neuydiahts;
Basic concept of flowering biology & chemistry ddrfal signal.(10 lecture):
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