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B.Sc. Botany CBCS 2017 onwards

SEMESTER VI
ORGANIC FARMING
Course Code : UGRBOSBE3 Course: Skill-based Elective
~ Hours/Week :5 Credit : 2

— Objectives

I > To discuss on the impact of products of chemical based agriculture.
> To discuss on the importance of sustainable agriculture.

UNIT I

Soil - physical, chemical properties. Soil pollution - oil, chemicals - fertilizers, pesticide and
herbicide - non-degradable solids, biomagnification, consequences of land pollution - damage to soil and
crops, heavy metal contamination. Soil residues and impact of monoculture.

UNIT II

Organic farming - definition, basic concept of organic farming, integrated plant nutrient supply

management, integrated insect pest and diseases management, integrated soil and water management.
- Sustainable agriculture practice - crop rotation, crop diversification, mixed cropping, biological nitrogen

fixation.

UNIT I

Management of organic wastes and green manures: Farm manures, Compbsts, Mulches, Tillage
 and Pest control. Organic manures - organic residue, chemical nature of organic manure, green manure,
importance of green manure, crops of green manure, oil cake. Animal based organic manure — cow dung,
—— poultry waste, vermicompost - methods, production and utilization.Preservation of Panchakavya.
——____ UNITIV

s Biofertilizers - classification, nitrogen fixers - Rhizobium, Azotobacter, cyanobacteria, Azolla,
Frankia. Azospirillum and Vasicular Mycorrhizae. Pest and disease management: classification of pest,
integrated pest management - components; cultural, mechanical, physical control of pest. Biopesticides
against microbial parasites, predators and insects.

+—— UNITV

GMO and regulations; organic produce - consumer confidenice, conversion period. Inspection and

certification. Accredited certifying agents (natl and intl), Equality assurance - logo and labeling.
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B.Sc. Botany CBCS 2017 )nwards

SEMUSTER VI =4
PLANT BIOTECHNOLOGY
Course Code : UGRBOM3E2 Course: Major-based Electiv
Hous/Week : 5 Crecit: 4
Chbjective:
» To understand the basic and applied aspects of biotechnology.
» To learn the basics of r-DNA technology |
UNIT I
History of Bioteciinology - Defin'tion - Traditional and Modern. Bnotechnology 1

interdisciplinary area, global impact and current excitement (health care, agriculture, gen
proteomics.

UNIT II

Vectors and their applications: Clo onir.g vectors — pUC, pBR322 — Agrobacterium based ve
Binary and cointegrated vectors — GUS and GF!* assays -- Iiarker assisted selections — Herbicic
antiniotic resistance markers.
UM1T IIX :

r-CNA technology: Isolation of RNA — Reverse Transcription PCR — Cdna collections — 1

technology - Enzymes invelved — Restriction enzymes - types — exonucleases and endonuclea

Ligases.-
UNIT IV

ijk rieme organization: Functioral arpanizatinn (v wjaar, chleroplast and mitochond,
physical nature of gene - (Premokys, <otaacen , tanseription factors — (zinc finger and Lusine z
models) and their applications in modern Blotechnologyn
UNITV

Gene Silencing in plants: Transctiptional and Post - Transcriptional Gene Silencing (TG

PTGS) — RNAI in general — Flower colour modulations with RNAI — Delay of fruit rlpenmg
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B.Sc. Botany Syllabus (CBCS) 2019 onware
e U ,

SEMESTER IV
MORPHOLOGY, TAXON OMY OF ANGIOSPERMS AND ECONOMIC BOTAN
Course Code : U4R1BOCCT Course: Core Course
Hours/Week :5 Credit : 5

Objectives
* To observe the variations among plants, especially angiosperms

® To study the morphology of angiosperms

* To observe the modifications of plant parts

® To understand the way of nomenclature and classifying the plants

* To study the salient features of angiosperm families

* To study the economic importance of angiosperms
UNIT I: |

Morphology: Root and its modifications; stem and its modification. Phyllotaxy. In%

. types — Description of floral parts (Calyx, Corolla, Androecium and Gynoecium) — Floral

Floral formula_ — Outline classification of fruits.
UNIT 1I:

Types and System of classification: Artificial system (Carolus Linnaeus), Nat
(Bentham & Hooker), Phylogenetic system(Engler & Prant]).
UNIT IIT: |

Binomial Nomenclature — International Code for the Nomerclature of Algae, Fungi
(ICN) — Rules of ICN —Plant collection, Preparation and management of Herbarium — Botanics'

India (BSI) — Taxonomy in relation to cytology — Taxonomy in relation to phytochemistry.

Detailed study on salient features, description, distribution and economic impors
families: Annonaceae, Lythraceae, Malvaceae, Rutaceae, F abaceae, Cucurbitaceae,
UNIT Vv:

Rubiaceae, Asteraceae, Solanaceae, Apocynaceae, Acanthaceae, Laminaceae, Eupie

Liliaceae and Poaceae. Economic importance of Cereals, Spices and Condiments, Resins |

~ yielding plants.
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SEMESTER IV
Aliied course [Zoology I1)

Vg Rz oAl Applied Bietogy

Course code: HHRBOAECS Course: Core
Hours / week: 5 Credits: §
Objectives

> To learn about the Economic Importance of animals

» To enlighten the students about the Earthworm Species, honey bees and social behs
Vermiculture and silkworm and its self- employment opportunities.

» Students may be benefitted by the culture practices

# To make them aware of commercially important animals.

UNIT: 1

Vermiculture: Species of earthworms,Biology of Lampito maruitii. Preparation of Vermicomposs

and Methods. Nutrient composition of vermicompost and Advantages of vermicompos(, Apphe

vermicomposting in Agriculture and Horticultural practices. Economic importance of vermitecha

UNIT: 11
Apiculture - Species of honey bees, Formation and Extraction of honey. Chemical composition of

Mutritive and medicinal value of honey. Economic importance or honey. Intpuriaice and uses of S

Lac culture: Life cycle of Lac insect — extraction of Lac - Economic importance of ILac .

UNIT: 111

Sericuliure : Biology of silk worm larva-Bombyx mori. Types of silk worms -Tasar Muga.

Rearing techniques and Reeling appliances. Re-reeling -Silk examination and grading S

Moricuiture: Optimum conditions for mutberry growth; planting for muiberry cultivation. £
importance of silk worm and silk.
UNIT: IV

Aquaculture : Definition — cultivable organisms — classification - various culture systems — |

culture. Fabrication of Aquarium, Econromically important of freshwater fishes ~Indian Major |

Pearl Oyster Culture —methods,types of pearls, composition and formation of pearls.

UNIT: V

Poultry farming - Introduction 1o poultry keeping, Impoitant breeds of Poultry ~ Desi, Chltiacons

Leghorn. Essential autrienis — Ration for Chick and Broiler. Hatchery, Nutritional value

Marketing of ege and By products of

noultry,
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~ M.Sc. Botany Syllabus (CBCS) 2019-2020 onwards
W

SEMESTER II1:
E ETHNOBOTANY AND PHARMACOGNOSY
_ Course Code :P2R1BOEC2 Max Marks : 100
Hours/Week :6 Internal Marks : 25
_ Credits :3 External Marks : 75

Objective:
e To understand the uses of the plant resources
e To be aware of values of such resources
e To enlighten the students about economic again because of plant resources
e To learn traditional health care producfs
§ ¢ To know about naturopathy treatment and its effectiveness
" Unit- I Ethnobotany — History and Development

Introduction, history and scope of Ethnobotany Tribes of India — current cultivation,
collection of medicinal plants parts and processing of Herbal drugs. - Traditional Indian system
of Medicine — Ayurveda, Siddha, Unani and Naturopathy. Utilization of medicinal and various
systems of medicines aromatic plants in India. '
Unit- IT - Ethnobotanical method of study-
H Ethnobotanical techniques. Anthropological field methods, linguistic and other symbiotic
analysis, plant collection and taxonomy. Archaeobotanical methods of information systems.
Traditional botanical knowledge and substances of wild plant resources — the documentation and
interpretation. Collection of ethnoboanical evidence, the dynamics and distribution of traditional
botanical knowledge.
Unit- III Conservation of Medicinal Plants

Ethnobotany and conservation of plants with special reference to India - mythology and
conservation of ecosystems, conservation of selected plant species: sacred groves, forestry and
unique ecosystems and their ethnobiolgical values, plants and animals in art, tradition and
ethnography: Ethnobotanical field methods.
Unit- IV Pharmacognosy — Introduction and Classification

History- Definition and scope of Pharmacognosy Definition of drug, classification,

natural drugs — Morphological classification, chemical classification and Chemo taxonomical

classification.

Unit- V Drug preparation and Marketing
Collection and preparation of natural drug for market — Macroscopic characters —
Therapeutically and Pharmaceutical use of the drugs, Feronia - Nux-vomica, Vinca, Oscimum

and Neem. Phytochemically compounds used in non-medicinal application, phytochemistry and

Aharmaralacy AF fradifianal medicine
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B.Sc. Botany Syllabus (CBCS) 2019 onwards

SEMESTER V
BIOPHYSICS, BIOCHEMISTRY AND PLANT PHYSIOLOGY
Course Code : USR1BOCC10 Course: Core Course
Hours/Week :6 Credit : 5

Objectives
e To gain knowledge about plant bio molecules
e To understand different pathways occurring in a cell
e To provide an advanced integral knowledge and understanding of topics in Biophysics and
Biochemistry
e To understanding in the plant cells and functions
e To acquire basic knowledge in physiological process
e To learn the physiological effects of hormones
"UNITI

Bioenergetics: Laws of thermodynamics - Concept of Entropy and Enthalpy - Gibb’s Free Energy
- Energy transduction in Biological systems - High energy compounds - ATP bioenergetics. Photobiology
- Electromagnetic Spectrum - Visible rage of spectrum. pH - definition and its biological significance.
Buffer : definition, some importance of buffers.
UNIT II

Carbohydrates: Classification, structure and properties of mono and disaccharides. Lipids:
Classification, saturated and unsaturated fatty acids. Properties and synthesis of lipids - Amino acids:
basic structure & properties (physical and chemical) and function. Proteins: classification based on shape.
solubility and composition. Enzymes: Biocatalysts - definition and characteristics, [UB classification -
Mode of action: lock & key and induced fit. Factors affecting the enzyme action.
UNIT III

Water, Mineral and Solute: Uptake and Transport of minerals and water -Diffusion and Osmosis -
Osmotic pressure, Turgor pressure and wall pressure - Plasmolysis and its importance - Mechanism o
absorption of water - Passive and active absorption - Ascent of sap — Theories on absorption. Uptake a=®
transport of Minerals -Translocation of organic solutes - Transpiration: types, mechanism, rols o

Transpiration factors affecting transpiration.

UNIT IV

Photosynthesis and Nitrogen Metabolism: Photosynthetic apparatus and pigment systems —
Emerson enhancement Effect and two pigment systems - Hill reaction - Oxygen evolving complex -
mechanism of electron transport, cyclic and noncyclic photo phosphorylations - synthesis of ATP by
photophosphorylation - mechanism of CO, fixation in C3, C4 and CAM plants. Importance of nitrogen to
plants - sources of nitrogen - nitrogen cycle.
UNIT V

Respiration: Aerobic and Anaerobic Respiration - Glycolysis - TCA cycle - Mitochondrial

Electron Transport Sysiem and its components- Oxidative phosphorylation, Pentose Phosphate Pathway.
20
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" SEMESTER II1
ANATOMY AND EMBRYOLOGY OF ANGIOSPERMS

Course Code : U3R1BOCC5 Course : Core Course
! Hours/Week :6 Credit : 5
“  Objectives

| * To inculcate the primary tissues and anatomical features of plants
e To accrue knowledge about the embryology of Angiosperms

* To understand the primary, secondary and anomalous, anatomical structure of plants
* To know the various types of pollination mechanism

. * Tostudy the fertilization and development of embryo in plants
UNITI

General Account — classification and theories of Meristem. Concept of totipotency,
differentiation, dedifferentiation and redifferentiation. Structure and Fuction of Simple tissue
(Parenchyma, collenchyma, sclerenchymay; fibres and sclereids) and Complex tissues (xylem and phloem)
UNIT 11

Primary and secondary structure of stem in dicotyledons and Monocotyledons. Nodal Anatomy -
unilacunar, trilacunar and multilacunar. Leaf Anatomy of monocot and dicot. The root - primary and
secondary structure of dicotyledonous and monocotyledonous roots. Anomalous secondary growth —
Boerhaavia, Dracaena.

UNIT 11

~

Wood anatomy - secondary xylem. Physical and chemical properties of wood. Classification of
wood. General account an Commercial wood species of South India (teak wood, rose wood, sandal wood,
red sandal wood and silver oak).

UNIT IV

Microsporangium, Microsporogenesis - Development of male gametophyte. Megasporangium,
Megasporogenesis. Development of female gametophyte (Polygonum). Type and Structure of monosporic :
(Polygonum), bisporic (Allium) and tetrasporic (Peperomia) embryo sacs.

UNITV
Fertilization - Double fertilization. Triple fusion. Development of dicot embryo — Polygonum:

type, Development of monocot embryo — Luzula: type. Endosperm - Definition. Apomixis - types and

significance, Polyembryony, Parthenogenesis and its significance.

P L S
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M.Sc. Botany Syllabus (CBCS) 2019-2020 onwards

SEMESTER III
PLANT PHYSIOLOGY AND BIOCHEMISTRY

"Course Code :P3R1BOCC11 Max Marks : 100
Hours/Week :5 Internal Marks : 25
Credits :5 External Marks : 75

Objectives
¢ To gain knowledge about plant bio molecules
e To understand different pathways occurring in a cell

(U

e To get an advanced integral knowledge and understanding of topics in Biophysics andwﬁw‘-

Biochemistry : \ oo
¢ To acquire basic knowledge about physiological process (»{M | 5 ey
£ ¥
\Unit—l — Biochemistry General aspects and Carbohydrates {“’3‘1 L '

Structure and properties of atoms and molecules — types of bonds — Electrolyte — pH and
buffers —lonization of weak acids and bases — determining pKa value. Carbohydrate:
Classification, Stereo isomerism — optical isomerism - structure of mono, di and oligo
polysaccharides. Lipids; Classification — simple lipids — compound, structural, derived and
lipids. '

Unit- II- Biochemistry- Protein and Enzymology

Amino acids; structure — classification — function — chemistry and biosynthesis of amino

acids. Protein; classification — importance - Primary structure of protein—protein biosyuthesis,

Enzymes; General characters — nomenclature — classification — isolation and puriﬁcat“\'_c_}g\ -‘}

enzyme action — coenzymes and isoenzymes. Nucleic acids; physical and chemical properties of
nucleic acids and synthesis.
Unit- III Plant Physiology - Transport

\ Plant water relations —water transport process, diffusion, osmosis, water potential,
chemical potential, absorption of water — Ascent of sap. Transpiration and its significance —
factors affecting, mechanism of stomatal movement. Mineral Nutrition: Nutrient uptake and role
of cell membrane, ion pump and carrier, salt stress on crop production.
Unit- IV Plant Physiology — Photosynthesis and Respiration

Pﬁotosymhesis: Ultra structure of photosynthetic apparatus , photochemical reactions,

electron transport pathway in chloroplast membrane, photophosphorylations, C4 carbon cycle,
crassulacean acid metabolism, photorespiration. Respiration: Glycolysis, TCA cycle and electron

transport in mitochondria, oxidative phosphorylation, pentose phosphate pathway — cyamde

ai el el i e aandis vw di
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G Gt :PIRBOCCZ
Hours/Week : 6
Credits : 5 Extema! Mai’ksq

Objectives:
Ts impart the knowledge about

acmmznce, distributton, structure and life history of Pteﬁdsph}’ies )
,' mspems
'b) Evah;tianagr trends in Ptseridﬁpl@'tas
€) Geologlcal time scale and types of fossil preservation
d) Land plants of the past,

Unit I- Fteﬂdo;ﬂsy!es ~ General aspects

General features and ﬁistribnﬁan of Ptaridaphﬁes - ciassif‘!c&tmn by Relmers iﬂ
?&erldt}phm Range z:sf varlation in spamphyte& ~ brief account of anatmny nf spm&pﬁ
stelar structure and evolution,
Unit - Pteﬂdnpkytas ami their miz:ﬁan

Repmﬂﬁgaﬁm and life hi&ﬁmya sporanglal evolution, heteraspory and seed habit, emﬁ
of gmeiaphﬁgs and sex organs wﬁhﬁa pie:ridaph}figs Apuspmy and Apegamy geq ,
character and life cycle of major groups: P&ﬁnpsida Lyca;:fsiﬁia nghempsida and Piempsida;
I,Ixsit or- Gymmperms . General aspms

(hncegt of pro-gymnosperms, classification of gymnosperms K. R. Sporne, 1957};
general account on the morphology, distﬁbuﬁm anatomy and repmduf:ﬁnn of the major gmg
of gymnsspamw ?tedéﬁspezma}es Bennetitales Pentoxylales and Cordaittales,
Unit IV - Gymms;&ems- type study

ma}a: groups Qf gympﬁms Cygadaies Cmifﬁral&s (;'.«‘,ia*ﬁ-ta::ralest and Gnetaia& acem
Importance of gymnosperms, -
Unit V - Paleobotany

A general account of geologlcal time scale, Fossils: types, methods of fossilization
brief account on fossils of Algae, Fungl, Pteridophytes and Gymnasperms. Role of fossils in

‘exploration. Morphoiogy Anatomy and Esﬂbfyﬂiﬂgy of Paleobotany,
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M.Sc. Botany (CBCS) 2019-2020 onwa

SEMESTER I
PLANT DIVERSITY I (PHYCOLOGY, LICHENOLOGY AND BRYOLOGY)
Course Code: PIR1IBOCC1 Marks: 25+75=100
Hours/Week: 6 Total Hrs: 72
Credit: 5
Objectives:

e To have comprehensive knowledge on lower plants
e To understand the diversity, reproduction and economic importance of lower plants
» To understand the evolutionary significance of lower plants b
» To understand the structure of the microbes and their economic values in day to day lifz

e To know about the diversification in micro-plants

Unit - I: Phycology -General aspect (14 Hours)
Light and electron microscopic structure of prokaryotic and eukaryotic algae, pigment:
reserve foods, cell wall, flagella, chloroplast, pyrenoid and their biological importance. Detailes
study about thallus organization, cell structure, reproduction (asexual and sexual) and life cycls
Unit - II: Phycology - General aspect ’ (14 Hours)
Classification of algae by Fritsch (1935) - Brief study on Chlorophyceae, Xanthophyces:
Chrysophyceae, Bacillariophyceae, Cryptophyceae, Dinophyceae, Chloromonadinezs
Euglenineae, Phacophyceae, Rhodophyceae, Myxophyceae.
Unit - III: Phycology - Lab Technology and Economic importance - (14 Hours) :
Ecological significance of algae - Isolation and culture of algae from different fresh wates
algae (Chu-10 medium and Pringsheims) and marine algae (Guillard’s /2 Medium) - SCP-
Economic importance of algae.
Unit - IV: Lichenology (14 Hours)
General features, distribution, thallus organization and reproduction; classifications of |
lichens by Miller (1984) —Structure and life cycle of Parmelia and Usnea - Economic importancs
of Lichens.
Unit - V: Bryology (14 Hours)
General features, range of vegetative structure, evolution of gametophytes amc
sporophytes, reproduction (excluding developmental stages); classification (Watson, 196<
economic and ecological importance. Diagnostic characters of Liverworts, Hornworts — Lits
histories of Marchantia, Porella, Anthoceros and Polytrichum.

Unit - VI: Latest Learning (2 Hours)
Latest development related to the Course during the semester concerned
(CIA purpose only not for question setting)
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B.Sc. Botany Syllabus (CBCS) 2019 onwards

M ‘

SEMESTER V
BIO-FERTILIZER PRODUCTION AND APPLICATIONS
Course Code : USR1BOSBE2 Course: Skill-based Elective
Hours/Week :4 , Credit : 2

Objective

e Tounderstand the microorganisms can be used as bio fertilizers

e To learn the technology of inoculum to the bio fertilizers production

e The acquire knowledge to produce the some bio fertilizers in large scale

e They acquire knowledge on symbiotic association in plants

e To motivate the students to become as entrepreneurs
UNITI

An introduction to Biofertilizers — Microbes used as bio-fertilizer — Classification. Symbiotic N,
Fixers: Rhizobium — Isolation, Identification and characterization - large scale production and field
application.
UNITII

Symbiotic N, fixers: Isolation, Identification large scale production, crop response, and field
application of Cyanobacteria and Azolla. Isolation and characterization of Frankia — Actinorhizal nodules
— non-leguminous crop symbiosis.
UNIT 1IX

Non symbiotic N, fixers: Isolation, Identification large scale production, crop response, and field
application of Azospirillium and Azotobacter.
UNIT IV

Phosphate solubilizers: Isolation, characterization, mass inoculums production, field application
of Bacillus firmus and Pseudomonas - Phosphate solublization mechanism.

UNITV

Mycorrhizal Biofertilizers: Classification, Isolation, Identification, Mass inoculum production,

field application of Ecto and Endo mycorrhizae

Course Outcome

e The students could understand bio fertilizers are only source for recovery the soil fertility.

o They could know the organism identity and their applications.

e Graduate world learn the methods for large scale production of bio fertilizers.

e The students get knowledge in Mycorrihzalbiofertilizers

e After completing this course the students could get employment in bio fertilizers companies

and they could become as entrepreneurs.

36
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