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Brief history

Post-graduate (M. Sc.) teaching of Botany in Vidgmas University was initiated in the year
1991 under the Faculty of Science. The Departmést affered Ph.D. programme. The
Department is now well established, with eight saned faculty strengths. Extramural
grants from DBT, DST, and UGC as well as intramugednts from the University, have
strengthened the Department’s research. DepartgenEIST programme in 2001, and UGC
DRS SAP in 2012 in two phases. The infrastructaeditly of this department is quite good.
We have three lecture gallery, three laboratory msp two instrument room, eight faculty
rooms and a big computer laboratory in the deparitn@he Choice-Based Credit System
(CBCS) was initiated from 2018. The courses arégassl credits on the basis of teaching
hours, which in turn is linked to course contentl astructure The various courses of the
programme are designed to include classroom tegcaind lectures, laboratory work, project

work, seminars, community and industrial survey.

Program Outcomes (POs)

The famous Botanist Joseph Paxton once said'Bwany, — the science of the vegetable
kingdom, is oneof the most attractive, most useful, and extensivdepartments of human
knowledge. It is, above every other, the science loéauty”. Since time immemorial, human
being has been using plants for differeatposes in addition to food, clothes and shéh&th
time, the possibility of botany studies has inceebt® a wide extent. Now we cannot think of
any human activity without the involvement of pkant

Botany is the scientific study of plantsMost of the people believe that "Plantsheans a
wide range ofiving organisms from the smallest bacteria tolttigest living things - the giant
banyan or sequoia trees. So, by definition plamtkide: algae, fungi, lichens, mosses, ferns,
gymnosperms and flowering plants. Botany includesd® range of scientific sub disciplines
that deals with the structural and functional aspex plants including microbes which
comprises growth, reproduction, metabolism, devalent, diseases, ecology and evolution.

The Scope of botany deals with the course conténhed subject and the utility of such
curriculum in relation to mankind. An attempt isaeahere to give a summary regarding the
scope of botany studies.

As the field is so broad and diverseso, there are many kinds of plant scientists andyma
different opportunities available. Botanists those are fademh in ecology, can study

interactions of plants with other organisms andetnronment. Field botanists search to find
new species or do experiments to discover how plgraw under different conditions and
their mode of reproduction. Some botanists mayysthd structural aspects of plants. They
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may work in the field, concentrating on the pattefthe whole plant. Others use microscopes
to study the most detailed fine structure of indibal cells. Many botanists do experiments to
determine how plants convert simple chemical comgdsuinto more complex chemicals.
They may even study how genetic information in Débhtrols plant development. Botanists
study processes that occur on a time scale rarfgang fractions of a second in individual
cells to those that unfold over eons of evolutigriane.

The results of botanical researchncrease and improve our supply of medicines, fpods
fibers, buildingmaterials, and other plant products. Conservati®nise botanical knowledge
to help in managing national parks, sanctuariesgsts, medicinal plant gardens and other
related areas. Public health and environmentaleption professionals depend on their
understanding of plant science to help solvingysh problems.

A career in Botany might just be one of the most preferred careetsdra.

Employment Areas in Botany are: Schools, CollegesUBiversities, Nursery Farms,
Environmental Consultancies, Pharmaceutical Congsamiorest services and many more.

Job Profiles on which a botany person can work:Idggst, Plant Taxonomist, Plant
Biochemist, Researcher, Environmental consultaore$t Ranger, Botanist, Nursery or Green
House manager, Farming Consultant, Geneticist, eBiotologist, Microbiologist etc.
Botanical studies is surprisingly helpful in ar@sswouldn't automatically consider it to have
applications. Most of the important medicines cdneen the plant sources. Therefore, the
need to study botany especially the M.Sc. curricuisi very important today as it ever was.
So, learners may go for it.

COURSE OUTCOME:

BOT 101: Students will get information about thdjsgt Microbiology. Students will get
information on different applied aspects of therseuand can use the same in everyday life.
They can be self employed with the use of knowlemtgiermentation technology, agricultural
microbiology etc. Topics like virology, immunologyill help them to understand about their
health.

BOT 102: The content in Phycology provides inforim@aton the overview of algae, their
recent taxonomic status. Students are also gettingersant about the economic significance
of algae.

BOT 103: Learners will be able to define and expthae unique features of fungi; illustrate a
modern classification with characters up to phyldefine and explain homothallism and
heterothallism; define and explain phylum Ascomggotlefine and explain phylum

Basidiomycota.

Regarding Plant Pathology learners will be ablédiine and explain plant diseases; illustrate
host-pathogen interactions; illustrate the rolgmiwth regulators etc.
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BOT 104: Study of Pteridophytes helps in understandrigin and evolution of early vascular
plants and other cryptogams especially ferns. Adps to understand the different medicinal
aspects and economic uses of the plant group.

Study of gymnosperms will help to understand tregridhiution of different taxa of the small
but very important plant group especially at higakitudes. Also helps in understanding the
economic uses of the group (as a source of woodicme, resin).

BOT 195: Students will observe different microongams after staining and can understand
about the nature of different microbes. They wilblw how to culture microbes, prepare media
and sterilization process. Regarding sensitivityast of antibiotics they will get hands on

training. Students will visit different industriesd institutes of microbiological interest and

will observe applied aspects on the subject whrehnat possible to show them during their
regular classes.

Practical course help students in identifying vasiamportant members of algae.

BOT 196: Practical courses help the learners intifiéng different important members of
fungi, Pteridophytes and gymnosperms through diffemorpho-anatomical characters. They
will be able to identify the different plant diseascaused by fungi.

BOT 201: The knowledge in the new biology domairibd Molecular Taxonomy and
systematics is changing fast to understand theodjicdl system as a whole. Dynamic
curriculum in this area integrating basic biologshemistry, numerical approach for
understanding the functional biology.

BOT 202: Palaeobotany helps in understanding thatgife patterns of prehistoric time;
palaeoclimatology and how life has changed withctienging environment since its’ origin.

Palynology has different applied aspects viz. itedwrining plant groups, bee forage pattern,
pollen as allergens; criminology, oil exploratiamgplant reproductive biology.

BOT 203: Students will get knowledge about the whants are constructed. Plant anatomy
provides characters such as trichomes, stomataytmrpatterns, leaf reaction, wood anatomy
etc. to aid in species identification. It also pd®s better understanding of how to care for
plants and fight plant diseases.

BOT 204: Students will get information on basicstioé subject botany. They will know
different groups of plants and their economic atpec

BOT 295: Students will get an overview of the plarggafossils of the geologic past. They
will learn the stratigraphic sequences of the fdesbus beds, nature of preservation and area
of occurrence. In palynology and plant reproductiuelogy students will get a detalil
knowledge regarding pollen morphological featutbsijr viability and germination (in-vitro
and in-vivo). Students will learn how pollen grags be separated and identified from honey
samples with respect to foraging behaviour of lpeeies.
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BOT 296: Field tour: An educational tour broadehs students’ horizon and knowledge
through the introduction of plant diversity in difent ecological niche; students can apply
their knowledge and skills acquired during claserokectures and practical classes at
laboratory. They will be able to explore the posisjbof a chance to undertake research work
in future.

BOT 301: Cell biology, Genetics and Biotechnologglude topics enlightening students
about basics of cell biology and genetics havingsimbearing on the applied subject of
biotechnology. Topics under biotechnology provideé knowledge on different advanced
technology and techniques.

BOT 302: Students will get an overall knowledgewhibe structure, function and interaction

of various biomolecules along with the study ofeliént metabolic processes of plants which
are associated with plant morphology, ecology andrenmental effects on plants. This area
of Botany is especially important because the giygy of a plant is directly associated with

plant yield / crop yield which has an economic ictpa

BOT 303:By studying ecology learners will get a thorouglowiedge regarding ecosystem;
different typesof interaction between organisms and their environmae¢p ecology and
shallow ecology; habitat antiche concept; ecosystem organizations such aststeuand
functions, ecological pyramids, food chains anddfawebs, primary production; energy
dynamics; ecological succession and climax congepiulation concepts. Besides, study of
Environmental Biology helps students in understagdnterrelationships between the living
world and the environment; concept on hydrospHighesphere and atmosphere; biodiversity
and conservation ( in situ and ex situ); concefRamsar sites; greenhouse effect and global
warming; ozone depletion; acid rain, smog, defatést; Environmental pollution:
Environmental Movements in India like Silent valleghipko movement, Beej bachao
andolan, Narmada dam movement, debates on Eucsjypduth summits.

BOT 304: Students will understand about the roleitierent plants and microbial groups.
Environmental issues related to plants will be ubsed. Students will get information about
biotechnological applications of plants.

BOT 395: Practical subjects give good support invettgping knowledge and skill on
molecular biological technologies and biotechnatagbasics.

BOT 396: Students will know how to study life fornisrough Raunkier's method and
biological spectrum; study of frequency, abundaaroe density of plants following standard
methods; Ecological adaptation of plants.

During preparation for seminar students will gatkeowledge on their topic of choice and
will know how to collect information. Their writinggnd communication skill will also
increase. Finally students will know how to intéragth a large number of audiences.
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BOT 401: Students will get basic ideas on the slfgrestry. Silviculture system of different
forest plants their measurement process will hiegpmt to understand about the economic
aspects of forest plants. How different factorsuiefces nature of forest will also discussed
in this course.

BOT 402 (Special paper Angiosperm Taxonomy): Assleederms and concepts related to
Molecular Systematics, Concept of Monophyly, Payhpl& Polyphyly; Plesiomorphy &
Apomorphy; Homology & Homoplasy; Convergent & Digent, Flora, Vegetation, Revision,
New Records. Evaluate the Important and Historjyadfonomic study in India: Contributions
and taxonomic literature in relation to Angiospermsgef out lines of the role of Botanical
Survey of India (BSI) for taxonomic study. Interpréhe rules of ICN in botanical
nomenclature: Basic differences between ICBN & IGGIN- its concept and description,
Phylocode. Classify Plant systematic. Assess teants concepts related to Phylogenetic
Systematics: The Angiosperms Phylogeny Group (AR®3tem of flowering plant
classification: Phylogeneric relationships of Argperms. Concepts of palaeoherbs, eudicots.
Putative relationship based on Cronquist Syster@la$sification (Sub Classes) Generalize
the characters, Phylogeneric relationships of Asiggoms. Assess terms and concepts related
to Biodiversity, importance, levels, IUCN categsrief threatened species, Megadiverse
countries, Hot spots, Indian hotspots. Conservatrategies for conservation (in-situ and
ex-situ), concept and types of protective areae ob Botanic gardens; Cryopreservation:
Seed banks, pollen banks, gene banks, germplassem@ation. Analysis the phytogeography
or phytogeographical zones of India, Biome: concamd classification, characteristics of
major terrestrial biomes;, classification of vegeta of India. Endemism, disjunction:
Invasions and Introductions.

BOT 403 (Special paper Molecular Systematics): 8sslee terms and concepts of Molecular
characters (cp DNA, mt DNA and nuclear gene), Tygferolecular data and analysis, use of
molecular markers at different ranks in Angiospeainylogeny, Internal transcribed spacer
regions of nuclear ribosomal DNA (rDNA ITS), codiggnes and non-coding spacers in the
nuclear and plastid genomes, RAPD (Random Amplifalymorphic DNA) RFLP
(Restriction Fragment Length Polymorphism), Micteldes ISSRs (InterSimple Sequence
Repeat), SNPs (Single Nucleotide Polymorphism), ARMAmplification-Refractory
Mutation System), Advancement in sequencing tedgwl NGS, Search engine and
sequence repositories. Analysis the Molecular Syates: Numerical Systematics:
Objectives and principles, Phenetic and Cladistiethods, construction of taxonomic groups
(OUT and Unit Characters), cluster analysis, Deieation of phenetic structure. Concept of
cladogram with reference to Principle of Parsimobetails analysis of Systematic &
Phylogenic studies: Distribution, Adaptive featuaesl Phylogeny of special life form classes:
Parasitic plants, Insectivorous, Mangrove Taxaaletnalysis of Molecular Identification:
Medicinal (Endangered & Threatened) Plants, Aromaiedicinal Plants, Dye Yielding
Plants, DNA Barcoding: A Sophisticated Method foutlentication and Identification of
Medicinal Plants, Adulteration of medicinal herlBecognize the importance of herbarium
and Virtual herbarium; evaluate the important hagband botanical gardens.
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BOT 402 (Special paper Microbiology- Basic): Studewill know about microbial world,
their metabolism, growth etc. ldea on mode of actwb antibiotics, gene manipulation in
microbial system will also be discussed in thisrseu

BOT 403 (Special paper Microbiology- Applied): Thusurse will help the students to know
different topics on applied microbiology. Food, ustial, agricultural, medical microbiology
will be discussed in this course. Basic idea omiia@matics will be given to the candidates.

BOT 402 (Special paper Palaeobotany): Studentdeitlble to learn different aspects of plant
fossils viz. types, preservation, age and area @afumence, stratigraphic sequences,
palaeoecology. A thorough knowledge regarding Imdiondwana will be known to them.
They will also learn the diversification of plaifelforms through different ages.

BOT 403 (Special paper Palynology and Plant RepntbeiiBiology): Students will learn the
role of palynology in oil exploration, sources ddtaral fuels, formation of coal and its
varieties, coal palynology. In addition, student#l wnow several aspects of pollination
biology and pollen-pistil interactions. They wilka learn the structural and functional aspects
of flower i.e. essential flower morphology, flowegi phenology, flower types, different
pollinator groups of flowers, floral advertisememd Floral rewards, breeding system of the
flowers.

BOT 402 & 403 (Special paper ‘Plant Physiology &&hemistry): Plant Physiology &
Biochemistry deals with the cellular and molecul@blogy and interaction between
biomolecules along with the study of photosynthesespiration, plant nutrition, plant
hormone functions which are associated with plaotpmology, ecology and environmental
effects on plants. Plant physiology includes thegtof all the internal activities of plants—
those chemical and physical processes associathdifgias they occur in plants. Students
will get a detailed knowledge at many levels oflsa size and time. At the smallest scale
are molecular interactions of photosynthesis anermal diffusion of water, minerals, and
nutrients. At the largest scale are the process$eplamt development, dormancy, and
reproductive control. This part of the syllabuslwlkso throw light on the response of plants
to different environmental cues.’

BOT 494: Students will know how to survey of anaawgth plain table or prismatic compass.
They will also know how to determine height of argting tree and how to calculate volume
of a tree.

BOT 495 (Special paper Microbiology): They will kmchow to culture, characterize and
identify a microorganism. They will know process &haracterization of different microbial
metabolites. How to isolate genetic materials, emzyetc. from a cell will also be
demonstrated to the students. Students will prepdm@ogenetic trees using different
bioinformatics tools.
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BOT 495 (Special paper Palaeobotany, PalynologyPdauat Reproductive Biology): Students
will be able to learn different field techniques plaeobotany; how to explore plant mega
fossils from natural fossiliferous beds;

BOT 496: During their M.Sc. dissertation/project iwatudents will be able to know the
different aspects of a research work in nutshedisi@es experimental works, learners will
learn how to write a M.Sc. thesis starting fronroduction (including literature review),
objectives of the work through material & methogsults, discussion, conclusion and lastly
references. Therefore, students those who wannhdertake research work in future, get
training through this course.

BOT 497: Students will learn how to face jury in iaterview board; what would be the
probable questions asked during the comprehensree vow to answer those questions etc.
everything will be learnt by them.
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COURSE STRUCTURE (M.Sc. in BOTANY)

COURSE Full  |No of
SEMESTER [NO. ICOURSE TITLES Marks [lectures |Credit
(hours)
BOT 101 [MICROBIOLOGY 50 |40 4 (3-1-0)
BOT 102 [PHYCOLOGY & BRYOLOGY 50 |40 4 (3-1-0)
BOT 103 [MYCOLOGY & PLANT PATHOLOGY 50 | 40 4 (3-1-0)
BOT 104 |PTERIDOPHYTES & GYMNOSPERMS 50| 40 4 (3-1-0
I BOT 195 BOT 195.1 MICROBIOLOGY P25 |50 2 (0-0-4)
BOT 195.2 PHYCOLOGY & BRYOLOGY P25 |50 2 (0-0-4)
BOT 196 BOT 196.1 MYCOLOGY & PLANT PATHOLOGY P25 |50 2 (0-0-4)
BOT 196.2 PTERIDOPHYTES & GYMNOSPERMS P25 |50 2 (0-0-4)
TOTAL 300 [360 24
BOT 201 [PLANT TAXONOMY & BIOSYSTEMATICS 50 |40 4 (3-0)
BOT 202 |[PALAEOBOTANY, PALYNOLOGY & POLLINATION ECOIOGY 50 |40 4 (3-1-0)
BOT 203 |[ECOLOGY, ENVIRONMENTAL BIOLOGY & PHYTOGEOGRPHY [0 |40 4 (3-1-0)
C-BOT 204 [ PLANTS AND SOCIETY (CBCS - I) | SWAYAM 50 40 4 (3-1-0)
BOT 295 [BOT 295.1 PLANT TAXONOMY & BIOSYSTEMATICS P5 |50 2 (0-0-4)
Il PALAEOBOTANY, PALYNOLOGY & 50
BOT 295.2 POLLINATION ECOLOGY 25 2 (0-0-4)
BOT 296 [BOT 296.1 ECOLOGY & ENVIRONMENTAL BIOLOGY P5 |50 2 (0-0-4)
BOT 296.2 FIELD SURVEY & SOCIAL OUTREACH 25 |50 2 (0-0-4)
TOTAL 300 [360 24
BOT 301 |CELL BIOLOGY, GENETICS & BIOTECHNOLOGY 50 | 4 4 (3-1-0)
BOT 302 |PLANT PHYSIOLOGY, BIOCHEMISTRY & MOLECULARBIOLOGY [0 |40 4 (3-1-0)
BOT 303 |[SPECIAL PAPER |
Angiosperm Taxonomy & Molecular Systematics: ANGRERM
BOT 303 A [TAXONOMY
BOT 303 B | Applied Mycology & Plant Pathology : APEEED MYCOLOGY
BOT 303 C | Cytogenetics, Molecular Biology & Biotechogy : CYTOGENETICS
BOT 303 D | Ecology & Biodiversity : ECOLOGY 50 (A0 4 (3-1-0)
BOT 303 E [Microbiology: General & Applied : MICROBIOLOGY: GERRAL
i Palaeobotany, Palynology & Plant Reproductive Egplo
BOT 303 F PALAEOBOTANY
Plant Physiology, Biochemistry & Molecular Biologf?LANT
BOT 303 G |PHYSIOLOGY & BIOCHEMISTRY
C-BOT 304 [ PLANTS AND SOCIETY (CBCS - Il) / SWAYAM & |40 4 (3-1-0)
CELL BIOLOGY, GENETICS &
BOT 395 [BOT 395.1 BIOTECHNOLOGY P25 |50 2 (0-0-4)
PLANT PHYSIOLOGY, BIOCHEMISTRY &
BOT 395.2 MOLECULAR BIOLOGY P25 |50 2 (0-0-4)
Angiosperm Taxonomy & Molecular Systematics: ANGRERM 50
BOT 396 A TAXONOMY
BOT 396 B |Applied Mycology & Plant Pathology : APPLIED MYCOL®Y
BOT 396 C [Cytogenetics, Molecular Biology & Biotechnology YCOGENETICS
BOT 396 D [Ecology & Biodiversity : ECOLOGY
BOT 396 E [Microbiology: General & Applied : MICROBIOLOGY: GERRAL
Palaeobotany, Palynology & Plant Reproductive Egplo
BOT 396 F PALAEOBOTANY
Plant Physiology, Biochemistry & Molecular Biologf?’LANT
BOT 396 G PHYSIOLOGY & BIOCHEMISTRY 25 2 (0-0-4)
BOT 397 |SEMINAR 25 |50 2 (0-0-4)
TOTAL 300 [360 24
SILVICULTURE, FOREST MENSURATION, 20
v SILVICULTURE SYSTEM & FOREST
BOT 401 BOT 401.1 MANAGEMENT 25 4 (3-1-0)
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BOT 401.2 PLANT ANATOMY & PHARMACOGNOSY 25 | 20
BOT 402.1 INSTRUMENTATION AND BIOSTATISTICS | 25 | @2
BOT 402 BOT 402.2 BIOINFORMATICS 25 | 20 4 (3-1-0)
BOT 403 SPECIAL PAPER Il
Angiosperm Taxonomy & Molecular Systematics :
BOT 403 A MOLECULAR SYSTEMATICS
Applied Mycology & Plant Pathology : PLANT
BOT 403B |PATHOLOGY
Cytogenetics, Molecular Biology & Biotechnology :
BOT 403 C |[MOLECULAR BIOLOGY & BIOTECHNOLOGY
BOT 403 D | Ecology & Biodiversity: BIODIVERSITY 50 A0 4 (3-1-0)
Microbiology: General & Applied : MICROBIOLOGY:
BOT 403 E |APPLIED
Palaeobotany, Palynology & Plant Reproductive Egplo
PALYNOLOGY & PLANT REPRODUCTIVE
BOT 403 F [ECOLOGY
Plant Physiology, Biochemistry & Molecular Biology
BOT 403G BIOCHEMISTRY AND MOLECULAR BIOLOGY
FOREST MENSURATION & SURVEY (PRACTICAL)
BOT 494.1 25 20 2 (0-0-4)
BOT 494 [BOT 494.2 (E,)L_/QNJL)ANATOMY AND PHARMACOGNOSY 25 |20 2 (0-0-4)
Special Paper (Practical)
ANGIOSPERM TAXONOMY & MOLECULAR
BOT 495 A |SYSTEMATICS: Molecular Systematics
APPLIED MYCOLOGY & PLANT PATHOLOGY: Plant
BOT 495 B |Pathology (practical)
CYTOGENETICS, MOLECULAR BIOLOGY &
BIOTECHNOLOGY: Molecular Biology and
BOT 495 C [Biotechnology
50T 405 [BOT 495D [ECOLOGY & BIODIVERSITY: Biodiversity (practical) 25 50 2 (0-0-4)
MICROBIOLOGY: GENERAL & APPLIED :
BOT 495 E |Microbiology: Applied (practical)
PALAEOBOTANY, PALYNOLOGY & PLANT
REPRODUCTIVE ECOLOGY : Palynology & Plant
BOT 495 F [reproductive ecology
PLANT PHYSIOLOGY, BIOCHEMISTRY &
MOLECULAR BIOLOGY: Biochemistry & Molecular
BOT 495 G [Biology
BOT 496 GRAND VIVA P5 50 2 (0-0-4)
BOT 497 PROJECT WORK (SPECIAL PAPER BASED) 50 100 4
TOTAL 300 (360 24
GRAND TOTAL 1200 |[1440 |96
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List of Special Papers

Angiosperm Taxonomy & Molecular Systematics:
303 A: Angiosperm Taxonomy

403 A: Molecular Systematics

Applied Mycology & Plant Pathology

303 B: Applied Mycology

403 B: Plant Pathology

Cytogenetics, Molecular Biology & Biotechnology
303 C: Cytogenetics

403 C: Molecular Biology & Biotechnology
Ecology & Biodiversity

303 D: Ecology

403 D: Biodiversity

Microbiology: Basic & Applied

303 E: Microbiology - Basic

403 E: Microbiology — Applied

Palaeobotany, Palynology & Plant Reproductive Ecology
303 F: Palaeobotany

403 F: Palynology & Plant Reproductive Ecology

Plant Physiology, Biochemistry & Molecular Biology

303 G: Plant Physiology
403 G: Biochemistry and Molecular Biology

Distinctive features of the courses:

. Value-added courseBOT-401 & BOT-402
. Employability/entrepreneurship/ skill development:
BOT-101, BOT-103, BOT-201, BOT-202, BA01, BOT-302 & BOT-494.
. Digital content: BOT-201, BOT-303 A & BOT-403 A, BOT-101
. Ethics, gender, human values, environment & sustaability: BOT-203 (Environment)
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SEMESTER — |
THEORY
BOT 101: MICROBIOLOGY Full Marks: 50

1. History; discoveries and contributions; Six Kingdomypothesis (Woeset
al.1977) & Three Domains concept (Woesteal 1990); scopes and areas of
microbiology.

2. Principle characteristics used in the classificatiand identification of
microbes; Bergey's manual of determinative badtagio

3. Morphology; ultrastructure & chemical nature of sale; cell wall, flagella,
pili, genome, and cytoskeletal elements of badtexédl; principle of gram
staining; reserve substances; endospore.

4. Nutrition of microbes; principles behind formulatiof media; enrichment
culture technique; anaerobic culture principles.

5. Methods of sterilization; dry and moist heat; U\datrray; Food sterilization.

6. Growth curve; mathematical nature and expressiagraith; exponential and
arithmetic growth; generation time; growth curve rgmeters-yield,
synchronous cyclic batch culture & continues grawth

7. Microbial metabolism; respiration and fermentatifmmentation pathway (ED
pathway etc.); Nitrification; sulfur oxidation; nitgen fixation.

8. Organization and replication of genetic materiabatteria, plasmids; genetic
recombination-conjugation, transformation, andgdarction & gene-mapping.

9. Viruses : structural organization and chemistry vafuses; Cultivation of
viruses; Virus purification and assays (hemaggaiiom and plague assay);
Principles of viral taxonomy; Replication of viralicleic acids; One step growth
curve; Lytic and Lysogenic cycle; early and latetpms; Virus related agents—
viroids and prions; virus-induced cancer. oncogsnestiviral drugs; HIV and
its importance.

10.Applied microbiology : Biological nitrogen fixation- symbiotic and
nonsymbiotic; Nitrogenase enzyme, leghemoglobingribial flora of air;
Enumeration of aerial microbes: sampling methodspArne human diseases;
Microbial floraof water; Winogradsky column, Micrmogical analysis of
water: Presumptive and confirmatory tests; Wateméohuman diseases;
production of alcohol, wine, beer.

11.Immunology: Cells and organs of the immune systeymphocytes, Antigens,
Antibodies, Immunoglobulin classes; Structure of miumoglobulin  G;
Polyclonal and monoclonal antibodies; Interferorac®ine; Agglutination
(Widal test, latex agglutination test, Viral hemhgigpation), Immunodiffusion
(SRID), ELISA, Skin-prick test, immunoelectrophasgsmmunoprecipitation,
RIA, Western Blotting, Immunofluorescence.

BOT 102: PHYCOLOGY & BRYOLOGY Full Marks: 50
BOT 102.1: PHYCOLOGY Marks: 25

1. Parameters used in classifying algae. Classifinadiod recent status of various
algal groups: Polyphasic approach, concept of bigtassification. Concept of
Streptophyta and algal origin of land plants.

2. Significant ultra-structural features of algae, §lblogy and biochemistry of algal
cell. Heterocyst — structure and functions. Enddsgtic theory of origin of
chloroplasts;
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3. Salient features of Cyanoprokaryote, Glaucophytgd®phyta, Chlorophyta, and
Heterokontophyta (Xanthophyceae, Bacillariophycedaeophyceae) with
evolutionary tendencies and phylogeny.

4. Economic importance: Phycocolloids - agar-agar,nalgacid, carrageenan.
Reclamation of soil by algae. Single cell protéMgae in pisciculture. Source of
hydrocarbon from algae. Pheromone in algae. Pathogéae.

5. Algae in diversified habitats. Red tide. Algal bhooEutrophication. Algal toxins
and their impact. Bloom control measures.

BOT 102.2 : BRYOLOGY Marks: 25

1. Outline of the recent classification of bryophytby Mishler et al. (1994):
Marchantiophyta (liverworts), Anthocerophyta (hoorts), and Bryophyta (mosses)
compare with Proskauer (1957) Traditional Clasatfan Class |. Hepaticopsida
Class Il. Anthocerotopsida Class Ill. Bryopsida.

2. Origin, evolution, and fossil history of bryophyteSharacteristics, affinities and
systematic position and phylogeny of Calobryalexkakiales, and Sphagnales.

3. Bryophyte Ecology: Role of bryophytes in plant gsionand pollution monitoring.
Bryophyte as site indicators; Bryomonitoring.

4. Cytogenetics of bryophytes: Taxonomic implicatidcloromosome numbers and sex

chromosome.

Bryophyte chemistry: Biochemistry of bryophyteshwiheir taxonomic implications

Bryophytes biotechnology: Applications.

Ethno-Bryology: Applications of Bryophytes in ethmedicinal aspects.

No o

BOT 103 : MYCOLOGY & PLANT PATHOLOGY Full Marks: 5 0

BOT 103.1: MYCOLOGY Marks: 25
1. Unique features of fungi: modern concept regayglacement of fungi in separate
kingdom. Any modem classification with charactepsouphylum.

2. Sporulation - types, factors affecting sporwolatispore liberation and dispersal.

3. Homothallism, heterothallism, physiological amdlecular basis of mating systems,
para sexuality.

4. Development and types of ascocarps and basigsicechanism of ascospore and
basidiospore discharge.

5. Mycotoxins - a general account with referencaftatoxins.

6. Applied mycology. Use of fungi in antibioticg,ganic acids and food production, role
of fungi in biotechnology, including vaccine prodioa etc., role of fungi in agriculture
and forestry.

103.2: PLANT PATHOLOGY Marks: 25

1. History of plant pathology and its present staplant disease, diagnosis, modern
methods.
Production, liberation and dispersal of inoculumegculum potential.
Host pathogen interaction - mechanism of penetratime of growth regulators.
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BOT
BOT

1.

ouhrwN

~

8.

9.

Defense mechanism of host - pre and post infedtginactural as well as
biochemical defense with reference to role of P&tgins: systemic acquired
resistance.

Control of plant diseases - exclusion, eradication.

Epidemiology &amp; Disease forecasting.

Selected plant diseases: Brown spot, bacteriahbtigd blast of rice, Wilt of pigeon
pea, Anthracnose of jute, Crown gall diseases, 8tabtato, Downy mildew and
powdery mildew of crop plants, Black stem rust &ouse smut of wheat.

104: PTERIDOPHYTES & GYMNOSPERMS Full Marks: 50
104.1: PTERIDOPHYTES Marks: 25
Introduction: Early land plants and their adaptafior successful colonization on land

habitats.

Similarities and dissimilarities with bryophytesdagymnosperms

Classification of pteridophytes based on molecdé&ta by Smith et al. 2006.
Distribution of pteridphytes with special refereriodndia.

Endangered pteridophytes and their conservation.

Rhyniopsida: Characteristic features; importantresentatives and gametophytic
structures.

Zosterophyllopsida: Characteristic features, regregive taxa exhibiting
morphological diversity of the group; potentiality the group as a progenitor of
Lycopsida.

Lycopsida: General features, Orders of Lycopsidahwaxamples, Evolutionary
significance.

Trimerophytopsida: Characteristic features; didgrsin vegetative structures;
significance of the group in the evolution of higletads of pteridophytes.

10. Filicopsida: Characteristic features, major clafiextinct and extant taxa of the group;

phyletic slide and evolution of soral structuresha filicalian ferns.

11. Apospory and apogamy: Definition, factors for intloic and significance.
12.Progymnosperms: Concept, characteristics, claasiic, origin and evolution.
13.Importance: Ecological and economic importance tdriophytes with special

reference to food, medicine, bio-fertilizer, metalicator plants and beautification.

BOT 104.2: GYMNOSPERMS Marks: 25

General features and classification of Gymnosp&tewart and Rothwell 1993)

. Origin of seed habit, pre-pollen and pre-ovule emtgcorigin of true ovule.

General features, geologic range and phylogenyesid®spermales, Glossopteridales,
Pentoxylales, Caytoniales and Bennettitales.

General features, evolutionary trends of leavesaeghasporophylls among extinct and
extant members of Cycadales; geographic distribugfcextant cycads.

Coniferales: Characteristic features, distribugpattern of modern conifers in India.

Classification of conifers in to different families

Gnetophytes: Characteristics, comparative accoahtthree genera viz. Gentum,

Welwitschia and Ephedra; present status of gneteghbased on molecular phylogeny.

. Economic importance of gymnosperms with referemcevdod, resin, essential oils,

drugs and food.
Endangered gymnosperms, their conservation anémiretatus.
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Semester | PRACTICAL

BOT 195.1: MICROBIOLOGY Marks: 25

BOT

©CoNoarWNE

Methods of sterilization, idea about microbiologicestruments and laboratory.
Negative staining technique.

Gram staining.

Study of curd-organisms

Endospore staining.

Sterilization of media and glass goods, demonsinadf antibiotic sensitivity assay.
Isolation of spore producing bacteria.

Inoculation techniques.

Visit to a place of microbiological interest

195.2: PHYCOLOGY & BRYOLOGY Marks: 25

PHYCOLOGY:

1.

2.
3.
4.

Study of vegetative structures of gametophytic apdrophytic plant bodies of the
members from different algal taxa.

Study of reproductive and other perennating strestof different members of algae.
Study of live algal species from nature and thalitat.

Collection of algal species from natural sourcaghrission of the list of collected
species with photographs taken under microscope.

BRYOLOGY:

1.

BOT

1.

OuhWN

BOT

Comparative morphology and anatomy of the gamet&shgnd sporophytes of the
different groups of Bryophytes (6 Members from Mwectiophyta, 1 Member from
Anthocerophyta and 5 Members from Bryophyta)

Study of peristome structures of Nematodonteaefatitodonteae of the Bryopsida
Field work [Spot dominated with lower Cryptogamside State or Outside state)]
Students are required to submit field survey repad laboratory records, preserved
and dried specimens and permanent slides.

196.1 MYCOLOGY & PLANT PATHOLOGY Marks: 25

Study of morphological characters and reprodudingctures of some common fungal
taxa.

Isolation of yeasts from some fruits.

Submission of fungal specimens.

Study of diseased specimens.

Isolation and simple culture of pathogens.

Study of Black stem rust of wheat, Red rot of sagae, Downy mildew and Powdery
mildew of crop plants.

196.2 PTERIDOPHYTES & GYMNOSPERMS Marks: 25

PTERIDOPHYTES

1.

2.
3.

A comparative study of the vegetative and repradacparts of some extant
Pteridophytes occurring in West Bengal.

Study of some fossils (slide and megafossils).

Field work
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** (Submission of field and laboratory records inding permanent slides)
GYMNOSPERMS

1. A comparative study of the vegetative and reprddeagiarts of extant gymnosperms.
2. Study of some fossil gymnosperms.
3. Fieldwork.

** (Submission of field and laboratory records uding permanent slides).
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SEMESTER - I
THEORY

BOT 201: PLANT TAXONOMY & BIOSYSTEMATICS Full Marks : 50

BOT 201.1: PLANT TAXONOMY Marks 25

1.

Introduction: Definition of terms: Systematics, Baomy, Classification, Nomenclature,
Identification; homology and homoplasy; plesiomorpind apomorphy; monophyly,
paraphyly and polyphyly; Flora, Vegetation, Mongdrs, Revision.

2. Classification: History and current systems ctdssification with Putative

3. Relationships: Takhtajan and Cronquist system afssification, Salient features,
evolutionary trends and phylogeny in Magnoliidaeanthmelidae, Caryophyllidae,
Rosideae, Asteridae, Alismatidae and Lilidae (selago Cronquist, 1981) and Outline
concept of APG System of plant classification, @pts of palaeoherbs, eudicots.

4. Herbarium: Traditional and digital Herbarium, Metisoof Herbarium preparation, local,
regional, national and international Herbaria. itkéi$ of Herbarium.

5. ICN: Principles of ICBN, ICN, Biocodes or Phylocad®&ejection of Names,

6. Effective and valid publications, Typification, Auwdr’s citation.

BOT 201.2: BIOSYSTEMATICS Marks 25

1. Biosystematics: Definition, principles, methodstegmries and differences with classical
taxonomy.

2. Taxonomic supportive evidences: Palynology, Ulttagtiral morphology (Micro-
morphology), Cytology, Phytochemistry.

3. Numerical Taxonomy: Phenetic and cladistic methDasermination of phenetic/ cladistic
structure.

4. Biodiversity: Level, spatial scale, loss, importanealue.

5. Ethnobotany: Definition, relevance and uses in humelfare.

BOT 202: PALAEOBOTANY, PALYNOLOGY & PLANT REPRODUCT IVE BIOLOGY

Full Marks 50

BOT 202.1: PALAEOBOTANY Marks 25

o0k w

Fossils: Definition, types, nomenclature, modepreservation (Schopf 1975),
Fossilization process — factors; Techniques ofifagsdy: Ground thin section, peel
technique, peat analysis.

Principles of correlation and stratigraphy; outloféStandard Geologic time Scale.

Origin and evolution of early life forms recoveredm Precambrian strata.

Major events of plant life through geologic history

Indian Gondwana Sequence, Classification and digtan of the sequence; megafloristic
assemblages in Gondwana Sequence with speciaénefeto Damodar Valley basin, Son
valley basin and Rajmahal basin.

Continental Drift Hypothesis and Plate Tectonicen€ept and validation.
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8.
9.

Radiometric datings: Basic principles of radionettating; radio-carbon dating.
Use of fossil plants in deciphering past vegetati@md ecological history.

BOT 202.2: PALYNOLOGY & POLLINATION ECOLOGY Marks 25

1.
2.

8.

9.

Microspore tetrads and polarity of spores and pajjeains.

Spore-pollen morphology: Symmetry, shape, sizertape patterns, NPC System of
pollen-spore classification, exine stratificatiogyrface structures and sculptures of
sporoderm; LO-analysis.

Sporopollenin: physical and chemical nature, fuorgtdevelopment of pollen wall, Ubisch
body, pollen wall proteins, chemical markers ofnexand intine.

Extraexinous wall material - perine, viscin-thregaisllen-kit.

Application of palynology in taxonornic and phyloggic deductions.

Aeropalynology with reference to allergy: Aerobigical sampling method and formation
of airborne pollen/spore calendar (general ideagchanism of Type | hypersensitivity
caused by pollen/spores allergens, identificatiopatlen allergens by in-vivo (SPT) and
in-vitro (ELISA, Immunoelctrophoresis, Western lbilog) tests, allergenic pollen/spores
of West Bengal.

Melissopalynology, Indian species of honey beespoiance of pollen grains as
constituent of bee-bread, pollen-collecting mecsianof honey bees, analysis of pollen
loads and honey samples in understanding bee foohgectives of melissopalynological
studies, important bee plants of West Bengal.

Palaeopalynology: Introductory idea about palageydbgical remains, significance of
palaeopalynology.

Forensic palynology: Definition and significanceea well-known case studies.

10. Pollination Biology: Pollen dispersal units; po#tion types, contrivances for cross-and

self-pollination; pollen vectors, pollination modasd floral organization.

11.Breeding systems, self-incompatibility and comphtjbcontrol with reference to pollen-

pistil interactions.

BOT 203: ECOLOGY, ENVIRONMENTAL BIOLOGY & PHYTOGEOG RAPHY Full

Marks:50

BOT203.1: ECOLOGY Marks:25

1. Significance and scope of ecology; concept in epolaleep ecology and shallow
ecology.

2. Habitat and Niche concept and differences: Fund#&hend Realized niche; Aspects of
ecological niche, habitat niche, trophic nichand hyper volume niche; Niche
construction and niche differentiation with exangple

3. Ecosystem organization: Structure and functioasplogical pyramids, food chains and

food webs, primary production (methods of measent, controlling factors); Energy
dynamics (trophic organization, energy flow viazgng and detritus chains, ecological
efficiencies).
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4.

Community Ecology: Concept of community and contimy Mechanism of Ecological

succession and climax concept (facilitation, tatemand inhibition Models); Changes in
ecosystem properties during succession.

Plant Adaptations, Hydrophytes, Xerophytes and ptajtes: Morphological, anatomical,
physiological and biochemical.

Population concepts: Population growth, populategulation, randk selection, population
interactions.

BOT203.2: ENVIRONMENTAL BIOLOGY AND PHYTOGEOGRAPHY Marks:25

1. Interrelationship between the living world and tkavironment; Basic concept on
hydrosphere, lithosphere and atmosphere.
2. Biodiversity (level, spatial scale, loss and impade) and conservation (in situ and ex
situ); CBD and Ramsarsites— concept
3. Impact of human activities: greenhouse effect dota warming; ozone depletion; acid
rain, classical and photochemical smog, deforestati
4. Environmental pollution: pollution of air ,water@soil: sources, impact, prevention and
control measure.
5. Biological control: Biomonitoring of air and watgpollution, bio-indicators, bio-
remediation.
6. EnvironmentalMovements in India: Silent valley, ifto movement, Beej bachao
andolan, Narmada dam movement, debates on Eucalyptu
7. Carrying capacity, Sustainable development andr@nmental impact assessment.
8. Earthsummits, Central pollution control board, Stadllution control board: general idea.
9. Biodiversity in relation with Phytogeography- intitection, continuous and discontinuous
distribution, phytogeography of India, vegentatibregions of India. Plant indicators.
BOT 204: CBCS —I; PLANTS AND SOCIETY (Part - I) Full Marks: 50
BOT 204.1: General Concept on Plant Kingdom Mapb
1. Five Kingdom Concept (R. H. Whittaker, 1969) andeééhdomain concept (Woese et al.
1990) of Biological Classification.
2. General idea of different groups of Microbes ananB® — Bacteria, Virus, Algae, Fungi,
Lichen, Bryophyta, Pteridophyta, Gymnosperm andidspgerms.
3. Economic uses of bacteria, algae and fungi. Pragluof Cheese, Sausage, Pudding, Wine
and Oriental fermented food
4. An outline approach on plant cell and organelissues and organs. Types of plant tissues.
5. Types of inflorescence, flower and fruit
BOT 204.2: Socio-economic aspects of Plants Mark&5
1. Uses of different plant parts Cereals and pulses,(wheat, maize, barley, lentil, mung,

pigeon pea), edible and essential oil yielding fddmustard, sunflower, rice bran, lemon
grass, eucalyptus),: Spices and condiments (FdenigciNigella, Carum, Coriander, Black
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Pepper, Chilli, Turmeric, Ginger), beverage (Teaff€r), fibre yielding (Jute, Cotton)
dyeyieldingplants (neel, mehentipstick tree).

2. Plants of special uses (Cork, Mat Grass, Sugar&ada)i Grass, Vetiver Grass)

3. Ethno-Medicinal plants Adhatoda zeylanica Ocimunsp., AloevergAndrographis
paniculatg Centella asiatica, Abrus precatoriuStrychnos nux-vomiga

4. Commercial uses of fossil plant (Coal, Petroleunmb&r, Diatomites)

SEMESTER Il PRACTICAL
BOT 295.1: ANGIOSPERM TAXONOMY & BIOSYSTEMATICS M arks: 25

1. Drawing and description of a specimen from locallyailable representative families,
identification up to species.

2. Comparative study of the pollen grains, fruit aedd morphology.

3. Fields survey for familiarization with and study wégetation types and floras of areas
outside the state (long excursion) and inside téie glocal excursion).

4. Training in collection and preservation, Submissbfield and laboratory records.

BOT 295.2 PALAEOBOTANY, PALYNOLOGY & PLANT REPRODUC TIVE BIOLOGY
Marks: 25

Palaeobotany

1. Palaeobotanical field work.
2. Study of representative megafloral assemblagesiatmimination of age.

** (Submission of field and laboratory records imting permanent slides)
Palynology & Plant Reproductive Biology

1. Pollen morphological studies of some pteridophygsnnosperms, and angiosperms
representing different morphological types usingtalysis / alkali maceration method.

2. Extraction of pollen grains from honey sample atdiyg of the frequency of different
morphotypes.

3. Study of in vivo and in vitro germination of pollgnains.

4. Morpho-anatomical study of stigma and style.

5. Study of the growth of pollen tube through stigmd atyle.

(Submission of laboratory records including pernmrséides)

BOT 296.1 ECOLOGY, ENVIRONMENTAL BIOLOGY & PHYTOGE OGRAPHY
Marks: 25
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Study of Raunkier's life forms and biological speunt.

Study of frequency, abundance and density, IVIlahts following standard method.
Measurement of various indices using statistiocalsto

Ecological study on plant adaptation.

Ecological field study (excursion) of a given aeswal preparation of records.
Laboratory note book.

ok wnhE

BOT 296.2 FIELD SURVEY AND SOCIAL OUTRICH Marks: 25

1. Field survey, submission of report and viva-voce.
2. Visit at different phytogeographical regions of imancluding outside the state of West
Bengal.

Evaluation of BOT 296.2 will be made only by Extar&xperts.
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SEMESTER Il
THEORY

BOT 301: CELL BIOLOGY, GENETICS & BIOTECHNOLOGY Full Marks: 50

BOT 301.1: CELL BIOLOGY & GENETICS Marks: 25

1.
2.

3.

Ultra-structure of Nucleus, Nucleolus, ChromatiBuchromatin and Heterochromatin.
Cell cycle: Biochemical and molecular events asged with the cell cycle. Molecular
mechanism of cell cycle regulation.

Molecular organization of chromosome: DNA packagimghromatin and chromosome.
Ultrastructure of special chromosomes; Centromerete®mere: ultrastructure and
function.

Chromosome banding: G banding, Fluorescent bandinganding, C banding, NOR
banding. FISH, GISH.

Extension of Mendelian genetic analysis: Gene augons and modified Mendelian ratios;
Multiple factor and Polygenic inheritance, Linka@epssing over, Chromosome mapping,
Molecular basis of recombination.

Extranuclear inheritance: definition, types (ma#rimheritance, organeller inheritance
and infectious heredity) explained with the exarapdé skin pigmentation of larvae of
Ephestia kuehniella, shell coiling of Limnaea peagyariegated leaves of Mirablis and
maize, kappa particle of Paramoecium, CO2 sensitand sex ratio of Drosophila.

Sex determination: basic types, Lyon hypothesisage compensation - types, Barr body,
Sex linked inheritance, sex influenced, sex linkad sex limited characters.
Transposable elements: definition, transposon @indgoson. Characteristic features of IS
elements, Ac/Ds element and Copia element.

Population genetics: Hardy-Weinberg Hypothesistoigcaffecting allelic frequency in
population. Genetic drift, inbreeding depression.

BOT 301.2: BIOTECHNOLOGY Full Marks: 25

1.

Structural conformations of DNA (A, B and Z), majtypes of RNA. Biogenesis of
ribosomes

2. DNA replication (outline procedure only), requisiéetors and their roles.
3.

Recombinant DNA technology - an overview. Structared properties of Plasmids,
Cosmids, Phagemids. Bacterial artificial chromosem@ACs). Yeast artificial
chromosomes (YACs). Plasmid isolation. Restrictemzymes, digestion, agarose gel
electrophoresis. Transformation.

Cloning strategies and screening of recombinamtedolLac operon: Blue/white selection.
Purification and characterization of recombinarsphid DNA; Expression vector - over
expression and expression analysis; Applicationecdmbinant DNA in agriculture and
medicine (some examples).

Transcription: Molecular mechanisms of transcriptiBegulation of gene expression with
special reference to two component gene regulatysiem. RNA processing.

Gene library: Construction of cDNA library and gemo library. Screening of libraries.
DNA hybridization and sequencing: Generation ofiokibeled probe and blotting
techniques; Southern and Northern hybridizationAD®é&quencing methods.
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8. Blotting techniques. RFLP, RAPD, AFLP, ISSR, ITS\®finger printing. Chromosome
walking, Chromosome jumping. Microarray. PCR, RTRPQall procedures and
applications).

9. Plant breeding: Plant introduction, pure line seédeg; back cross, pedigree selection, mass
selection and clonal selection (Procedures). Hsigrdransgenic inheritance. Composite
and Synthetic varieties.

10.Plant tissue culture: basic requisites, MS and ¥#himnedia. Roles of nutritional inputs.
Principle, procedure and utility of callus cultumganogenesis, micropropagation and
protoplast culture.

BOT 302: PLANT PHYSIOLOGY & BIOCHEMISTRY Full Marks: 50
BOT302.1: PLANT PHYSIOLOGY Marks: 25

1.  Photosynthesis and Respiration

a. Genes and polypeptide components of photosyntbetipplexes; Bioenergetics of light
reaction, Generation of proton gradient and ATPtlssis; Water to Water Cycle;
CO2concentratingmechanism in plants; RegulatioB2C3, C4and CAM cycles.

b. Metabolic regulation of glycolysis, acetyl CoA sgasis and citric acid cycle;
Mitochondrial electron transport complexes — suiet function; Mechanism of ATP
synthesis; Gluconeogenesis; Glyoxylate cycle.

2. Transport mechanism of water, ions and macromoéscul

Mechanisms of uptake and transport of water, i@myutes and macromolecules
fromsoiltoplants,lontransporter-types,structureandtion;Mechanismsofloadingand
unloadingof photo assimilates.

3.  Developmental physiology

a. Concept of hormones as chemical messengers, Blesiatand mechanisms of action
of hormones, synthetic regulatory compounds anid tises.

b.  Concept on sensory photobiology and reproductiwyesiplogy - Structure, function and
action of phytochromes, cryptochromes and photatgypstomatal movement;
Regulation of flowering by light temperature andrhones.

c. Physiology of senescence and aging - Senescenceofms, whole plant
senescenceand organ senescence, hormonal andnemstal control of senescence,
programmed cell death in lifecycle of plants.

d. Concept of dormancy and quiescence, types of daymeseed viability, dormancy
enforcement and termination, biochemical and maéeduasis of dormancy, hormonal
regulation of dormancy and germination, circadiextk and germination control.

BOT302.2: BIOCHEMISTRY AND MOLECULAR BIOLOGY  Marks :25

1. Biomolecules
a.Protein: Hierarchy of protein structure, motifs addmains, torsion angle and
Ramachandran plot, Forces stabilizing protein stine¢ fibrous proteins (keratins
andcollagen), globular protein; Protein foldingvirehal paradox, different models
and concept of chaperones.
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b.Carbohydrates:Simple and conjugated sugars, noatene] structure;
stereochemistry- Fischer projection, Haworth perspe, boat and chair
conformation; mutarotation; glycoside formation;rDative sugar; glycoproteins and
proteoglycans.
c.Lipid: simple and conjugated lipid, different nealt& polar classes, nomenclature of
different fatty acids, lipidomics concept.
Enzymology and Metabolism

Enzyme activity and specificity, Constitutive anddliced enzymes; Activesite,
Activation energy, Reaction rate, Mechanism ofagttKinetics: rate order of reactions;
Derivation of Michaelis-Menten equation— single stuate; Michaelis-Menten plot and
Lineweaver Burke plot; Enzyme inhibition: Reversibirreversible with one example
in each case.

Nitrogen metabolismStructure and function of nitrogenase, Mechanisrmadule
formation; Nitrate assimilation in plants.

Lipid metabolism: Biosynthesis andoxidation of fatty acids, regulatiof FAS,
Phospholipid synthesis and sterolsynthesis, LO>bfotic and abiotic stress.

Reactive oxygen specidermation, role and scavenging activity.

Secondary metabolitesid metabolite trafficking; Biosynthetic pathwags $econdary
metabolism; Biological activities of phyto consénhis (phenols and phenolic
glycosides, sterols, steroidal alkaloids, stanoiscellaneous isoprenoids, saponins,
alkaloids, volatile oils, lipids and carbohydrategjnover and degradation of secondary
metabolites.

PAPER: BOT 303 (SPECIAL)

BOT 303 A. ANGIOSPERM TAXONOMY Full Marks: 50

1.

Definition: Taxonomy and Systematics, Molecular t8ggatics, Concept of Monophyly,
Paraphyly, Homoplasy & Polyphyly; Pleiomorphic &  @émorphy;
Homology & Homoplasy; Convergent & Divergent, Phidm, Flora,
Vegetation, Revision, New Records.

History of Taxonomic study in India: Contributionand taxonomic literature
in relation to Angiosperms. Different classical drature. Brief outlines of the
role of the Botanical Survey of India (BSI) for tmomic study.

Plant Nomenclature: Nomenclatural types, Basic ediffices between ICBN &
ICN, ICN-Principles and rules (Articles 1-62).

The Angiosperms Phylogeny Group (APG) classificatiqAPG-IV-2016 of
flowering plant: Phylogenetic relationships of Aogperms. Concepts of Basal
Angiosperms, Palaeoherbs, Eudicots.

Biodiversity: Definition, importance, levels, Megeadrse countries, Hot spots,
Indian hotspots. spatial distribution, value, andssf IUCN categories of
threatened species.
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6.

Conservation: Strategies for conservation (in-sittnd ex-situ), concept and
types of protective areas; the role of Botanic gas] Cryopreservation: Seed
banks, pollen banks, gene banks, germplasm corngerva

7. Phytogeography: Phytogeographic regions of Indiaccdding to Prof. D.
Chatterjee),C  classification of the vegetation ofndid. Endemism,
disjunction: Invasions and Introductions.

8. Digital Herbarium: Concept & application.

BOT 303 B: APPLIED MYCOLOGY Full Marks: 50

1. Spindle pole bodies (SPBs) — different types foumingi and their function.

2. Heterokaryosis — definition, occurrence, significanmodes of formation.

3. Spore dormancy — exogenous dormancy, endogenomsadoy.

4. Importance of fungi — nutrient recycling, biofes@r, siderophore production phosphate
solubilisation, growth promoter, bioremediationil §ormation, biocontrol agent.

5. Edible fungi — SCP, marmite, vegemite, quorn, tempag kak, soy sauce, cheese, miso.

6. Production of citric, gluconic, itaconic, lacticxalic, fumaric, malic, succinic acids by
fungi.

7. Production of free radicals and their roles in sdraman ailments.

8. Production of penicillin, cephalosporin, griseofalvstrobilurin, sordarin, gentamycin,

plectasin, cyclosporin, cilofungin.

CYTOGENETICS, MOLECULAR BIOLOGY & BIOTECHNOLOGY

BOT 303 C: CYTOGENETICS Full Marks: 50

1. Ultrastructures of cell membrane, mitochondriapobplast, peroxisome, glyoxysome and
their functions.

2. DNA methylation and Histone methylation and acdigtaand their impact.

3. Cell communication and signaling: general principdggnaling molecules and their
receptors. Cell surface receptors (ion channegliimeceptors, G protein coupled receptors,
Tyrosine kinase linked receptors, Steroid horm@ueptors).

4. Cell cycle check points. Role of different Cyclersd Cyclin dependent kinases in different
stages of cell cycle, Apoptosis, Cancer.

5. Cytoskeleton: brief knowledge, function of cytoskeh, structure, actin filaments
(microfilament), microtubule, intermediate filament

6. Quantitative genetics: Broad sense heritability aadow sense heritability.

7. B chromosomes and their significance.

8. Chromosomal characteristics and nuclear DNA contenéation across plant kingdom.

9. Epigenetic regulation of trait.

10. Concept of speciation: types.
11.Population genetics: factors affecting allelic freqcy, bottle neck effect, founder effect.

ECOLOGY AND BIODIVERSITY
BOT 303D: ECOLOGY Full Marks: 50

1.
2.
3.

Principles and current concepts in ecology.
Structureandfunctionofecosystemsincludingforestgnaveandaquaticsystems.
Plantcommunity: Qualitativeandquantitativecharasters,phytosociologicalmethods
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4. Environmental diary- Stockholm conference, Montgattocol, Reo earth summit, Kyoto
protocol, Ramsar convention, COP 16.

5. Environmental disasters—Londonsmog, El Nino, Minentaagedy, Chernobyl disaster,
Bhopal tragedy.

6. Global environmental issues-Global warming, AcidnraSmog, Ozone depletion,
biological invasion.

7. Phytoremediation and plant response to environrmaettasses-drought, water logging,
high and low temperatures, salinity.

8. Population ecology-growth curve, carrying capaciystainable development, population
regulation, r-and K-strategy.

MICROBIOLOGY- BASIC and APPLIED
BOT 303 E: MICROBIOLOGY- BASIC Full Marks: 50

1. Microscopy (Phase contrast; SEM, TEM, AFM).

Staining methods (Gram, Acid fast, Endospore).

General account of Actinomycetes, Spirochetes, &islals and Mycoplasmas.

Bacterial culture medium, Enrichment culture; Isiola of pure cultures;

Batch culture and Continuous culture.

Measurements of bacterial growth - Generation timathematical expression of growth;

Synchronized growth; Diauxic growth; Environmerftadtors influencing growth (pH and

temperature); Biofilm formation and Quorum sensing.

6. Metabolic classes of microorganisms (autotroph,tq@inoph, chemotroph, heterotroph);
Photosynthesis  (anoxygenic and oxygenic), Photbsyict microorganisms,
photosynthetic pigments, and generation of redug@ager by cyclic and non-cyclic
photophosphorylation; Chemosynthesis (sulfur oxuhat iron oxidation, hydrogen
oxidation and nitrification); Methanotrophy; Anabio Respiration - nitrate respiration
(denitrification), sulfate reduction, and methanoge

7. Detailed account of biological nitrogen fixationtragenase and its alternative forms, nif
gene, control and regulation.

8. Chemistry and mode of action of antibiotics (Pdingi Streptomycin, Viricidin),
microbial assay, mechanism of drug resistance.

9. General properties of plasmids, application of pligisin cloning technology, cosmids.

10.Genetic engineering, restriction enzymes, topoisases gyrase, methylase, genomic
library, c-DNA library. Application of recombinam@NA technology. Esthetical issues of
genetic engineering. Molecular biology of the bdaogghage lambda, M13 and P1.

11.Plant-microbe relationship, microbe as pathologamgnts in plants, animals and human
system, toxins.

12.Enzyme kinetics, regulation of enzyme activity, mad action of amylases and proteases.

13.0ncogenes and cancer (causes).

14.Virus; cultivation, isolation and purification, pns, viroids.

aRrhwn

PALAEO BOTANY, PALYNOLOGYAND PLANT REPRODUCTIVE ECO LOGY
BOT 303F: PALAEOBOTANY Full Marks:50
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Outline classification of rocks according to thenigin and composition; sedimentary
processes; diastrophic changes in sedimentaragttig-strike, fold ,fault); unconformity.
Principles of correlation and stratigraphy, geodtogy; stratigraphic systems and
theunits of classification; Standard Geologic Tigtale.

Prebiotic environment; chemical evolution and origif life; Precambrian life-forms.
Indian Precambrian stratigraphy; palaeobiology wfdityans.

Siluro-Devonianlandfloras; Permo-Carboniferous dlprovinces; Devonian and
Carboniferous floras of North-West India.

Early Mesozoic floras of Molteno and Chinle fornoais, later Mesozoic floras of York
shire and Jura.

Concept of Indian Gondwana Sequence, stratigrapitdy @rrelation of Gondwana
Sequence in Peninsular Indian basins, mega- and floiastics of Peninsular Indian
Gondwana formations; Indian Perigondwana floras.

Diversification of algae, fungi and bryophytes thgb ages.

Angiosperm palaeo floristics; Distribution of Taty strata in India; Palaeo genepalaeo
floristics and palaeoecology of Peninsular Indiagoljenepalaeo floristics and
palaeoecology of Peninsular (Cuddalore Group anigBleBasin) and Extrapeninsular
(Siwalik Group) India.

Archaeobotany of Indian cultivated plants.

PLANT PHYSIOLOGY, BIOCHEMISTRY AND MOLECULAR BIOLOG Y
BOT 303G: PLANT PHYSIOLOGY Full Marks: 50

1.

Plant nutritional physiologyMolecular regulation of intercellular and intrdatar uptake
and transport of nutrients. Structure and functibATPase/ pump. Signaling mechanism
of nutrient transport with special reference taiend phosphorus uptake. Regulation of
nutrient homeostasis by target mimicry.

Signal transduction Receptors and G-proteins, phospholipid signalieglcium-
calmodulin cascade, diversity in protein kinasesl ghosphatases. Role of cyclic
nucleotides, miRNAs, circular RNAs and long-noncgdiRNAs in plant growth,
morphogenesis and flowering.

Stress PhysiologyFreezing, heat, salinity, and heavy metals steesseplants; plant
responses to abiotic stresses, mechanisms of @lstigss tolerance in plants: water,
drought, salinity and heavy metal tolerance.

Oxidative and nitrosative stress and antioxidatsteategies Nitrosative and oxidative
stress - causes and effects, nitric oxide bioswmhand metabolism, NO mediated
signaling, markers of nitrosative stress, NO ciakstwith other hormones, cross talk
between SA and JA in plants; antioxidant defencehaeism(s) in plants; regulation and
functions of ascorbate- glutathione cycle in plants

Programmed cell death (PCDEoncept of PCD and its types in plants during tesges
and reproductive stages. Developmental and stnekgseéd PCD. Plant senescence and its
characteristics. Leaf and flower senescence. Altaretabolism during senescence and its
regulation.

Floral induction and developmentdormonal control, molecular genetics of floral
development and floral organ differentiation; Effet low temperature on floral bud
initiation (FBI) through silencing of FLC gene.
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BOT 304: CBCS - II; PLANTS AND SOCIETY (Part - 1l) Full Marks: 50
BOT 304.1: Plant and Environment Marks: 25

1. Ecosystem — terrestrial, aquatic (fresh water aadma), hill, mangrove.
2. Plant and ecological balance, Biomonitoring,

3. Phytoremediation,

4. Biodiversity, conservation and sustainable develapm

5. Social ecology (Community movements and laws).

Unit — II: Biotechnology and Human Welfare Marks: 25

1. Microbial biotechnology: Cheese, Sausage, Puddiige and oriental fermented food.
2. Plant biotechnology: Plant tissue culture, GM (¢gemic) plants,
3. Petrocrops and biodiesel.

SEMESTER IlI PRACTICAL

BOT 395.1: CELL BIOLOGY, GENETICS AND BIOTECHNOLOGY
Marks: 25

Preparation of Pre-treating agents, fixatives dauhs for cytological works.

Study of mitotic cell division (with the root tipd/or leaf tip meristematic tissue).

Study of meiotic cell division, stages of meiosi& Il divisions (with the Pollen Mother

Cells of locally available plants).

4. Determination of mitotic index.

5. Karyotyping: the basic method (with the well spreldomosomes of mitotic metaphase
from worked out specimen or from earlier drawn ymietor photograph).

6. Plant Tissue Culture: Media preparation, Inoculatio front of laminar air-flow and

maintenance of culture. (for demonstration only aotlrecommended for examination

except viva voce).

Measures of dispersion: Standard Deviation, StahBaor.

Chi square test for goodness of fit of (Fixed rdtipothesis, Homogeneity Ratio and

Contingency table).

wnN e
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BOT 395.2 PLANT PHYSIOLOGY, BIOCHEMISTRY & MOLECULA R BIOLOGY
Marks: 25

Determination of percentage seed viability of TEStt

Effect of respiratory promoters/inhibitors on tlaer of aerobic respiration.

Effect of photosynthetic promoters/ inhibitors b rate of photosynthesis.
Determination of isotonic concentration and osmptessure of cell sap.

Isolation of chloroplasts and demonstration of kHtction.

Determination of isoelectric points of protein.

Extraction and comparative study of chlorophylldisin leaves of different Chronological
ages.

Noohk~wbdpRE
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8. Preparation of a standard curve for proteins aterohénation of protein levels in unknown
samples using Folin-phenol reagent.

9. Preparation of a standard curve for amino aciddetdrmination of amino acid levels in
unknown samples using ninhydrin reagent.

10. Preparation of a standard curve for carbohydratdsiatermination of carbohydrate levels
in unknown samples using anthrone reagent.

11.Preparation of a standard curve for IAA and deteation of IAA levels in unknown
samples using Salkowsky reagent.

12. Comparative study on the activities of catalaseyeres in different plant samples.

13.Comparative study on the activities of amylase aregyin different plant samples.

14. Studies on paper chromatography of amino acids.

BOT 396: Special Paper Practical Full Marks: 25

ANGIOPERM TAXONOMY AND MOLECULAR SYSTEMATICS

BOT396 A: ANGIOSPERMTAXONOMY Full Marks25

1. Taxonomic study of local flora, preparation of idBoation ‘Keys’
and identification of plants by use of key.

2. Acquaintance with taxonomic literature (Index Kewisn Dictionaries, Manuals,
Bibliographies and Flora) and their use.

3. Work out on inter/and intra specific morphologiegatiations.

4. Bio systematics study: Comparative study o tstarch grains on different storage
organs, Ovules, Stomata, Seed and germination rtchkorphology. Work out on pollen
morphology of angiospermic taxa to study inter/raspecific and inter generic
Palynological variations.

5. Field Study: One excursion to Acharya Jagadish @GfamBose Indian Botanic Garden
(Shibpur, Howrah) and Central National HerbariunNEg.

6. Field visit to at least one phytogeographical ragmf India with rich biodiversity.
Preparation of Field Note Book (authenticated) Wighd notes and photographs on the
plants of the area of excursion and Herbarium spews (identified with author citation,
voucher number) to be submitted during examination.

7. Study of local flora and submission of a projeeptrt highlighting phytogeographical
characteristics of the region.

APPLIED MYCOLOGY and PLANT PATHOLOGY
396 B Applied Mycology akks: 25

Siderophore production

Phosphate solubilization assay

HCN production assay

Study of morphological characters and reproductivectures of some genera.
Preparation of fungal media.

Sterilization process.

ogkrwnE
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7. Use of selective media.
8. Isolation of fungi from water / soil / air.

CYTOGENETICS, MOLECULAR BIOLOGY AND BIOTECHNOLOGY
BOT 396 C: CYTOGENETICS Full Marks25

1. Study of symmetric, asymmetric and bimodal karyesyp

Induction of chromosomal and cell divisional abnalities by the use of chemicals and
plant tissue decoction/leaching and identificatioh different types of cytological
abnormalities.

Induction of polyploidy.

Study of meiotic divisions from different ourceant

Study of cytomixis

Study of pollen sterility and viability.

Induction of pollen tube germination.

Chloroplast and nuclei isolation.

. NOR staining

0.Centromere specific staining.

n
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ECOLOGY AND BIODIVERSITY

BOT396 D: ECOLOGY Full Marks: 25
1. Study on Ecological Anatomy.

2. Physico-chemical studies of soil and water.

3. Field-basedecological studies (excursion) of déferecological areas.

4. Field records/ reports and Laboratory note book.

MICROBIOLOGY: BASIC AND APPLIED
BOT 396 E: MICROBIOLOGY: GENERAL Full Mark s: 25

Study of fermentation of sugar by different baaeri

Starch and protein hydrolysis.

Plate count of bacteria.

Isolation of fungi and bacteria from soil.

Microbial examination of water for potability, IM@ test.

Study of microbial growth curve.

Microbial assay of streptomycin (agar cup, disk amdidity method).
MIC determination of different bacteria againstiliotic streptomycin.

ONoahrWNE
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PALAEOBOTANY, PALYNOLOGY AND PLANT REPRODUCTIVE E COLOGY
BOT 396 F: PALAEOBOTANY Full Marks: 50

Field techniques in palaeobotany.

Study of megafossil assemblages from differentaggoél horizons especially from India.
Laboratory extraction techniques of spores andepofrains from coal, shale and other
sedimentary rocks. Quantitative analysis of spaspeatsal in rock samples from different
geologic horizons. Graphic representation of datdHfe determination of horizonand age.

wnN e

PLANT PHYSIOLOGY, BIOCHEMISTRY AND MOLECULAR BIO LOGY:
BOT 396 G: PLANT PHYSIOLOGY Full Marks: 25

1. Investigation of the impact of high temperatureestron the level of soluble protein in
germinating seeds.

Comparison of total dehydrogenase activity frondse#f different storage duration.
Extraction and estimation of carotenoid pigments.

Separation of plant pigments by TLC and their idiation.

Assay of catalase, peroxidase and ascorbic actthegiactivity;

Determination of Km value of Urease.

Complexometric assay of Calcium and Magnesium

Nooah~wd

BOT 397 SEMINAR Marks: 25
Review on any topic selected by the candidatestanmesentation through seminar.

The seminar paper will be evaluated only by the egtnal experts.
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SEMESTER-IV
THEORY

BOT 401 Full Marks: 50

BOT 401.1 - SILVICULTURE, SILVICULTURE SYSTEM AND M ENSURATION

wnN e

S

Marks: 25

Silviculture: Definition, scope & objective.

Classification of Forest, Farm Forestry, Socialdstny & Agro-forestry.

Factors of locality: climatic (Light, TemperatureR&ost). Topographic (Effect of Altitude,
Aspect & Exposure. Edaphic: General, Parental rodluence on vegetation, Pan
formation. Biotic: Influence of plants, insects)avanimals, man and his animals.
Classification and objectives of Silviculture Syste

Clear felling system: Clear Stripe and Alternatep®t System. Regeneration by Taungya
and/or Departmental plantation.

Uniform system: Shelterwood system, kinds and padtef felling, periodic block, Indian
irregular shelter wood system.

Selection system: Coppice system - simple, coppitiestandard.

Mensuration: definition, objective and scope.

Measurement of diameter and girth. Brest heightulesr of diameter measurement,
diameter and girth class. Measurement of heighteef principles of height measurement
(similar, triangle and trigonometric). Volume: meessment of volume of standing and
felled trees, volume table.

10. Joint Forest Management: concept.

BOT 401.2 PLANT ANATOMY AND PHARMACOGNOSY Full Marks 25

A.
1.
2.

PLANT ANATOMY

Cell wall: Chemistry, Ultrastructure, Biosyntheaisd Phylogeny.

Differentiation: Alternate pathway of Developmerniptipotency, Polarity, Pattern
Formation, Genetic Control.

Differentiation of primary and secondary plant kesdi Origin and development of
sclereids, fibres and their control of differentat vascular cambium, factors influencing
cambial activity; Periderm structure and developimeature and development of cell wall
of sieve elements; nature and function of p-protein

Phylogeny of xylem and phloem elements; wood angtorodal anatomy, leaf and wood
anatomy in ecological perspective; anatomical respdo pollutants.

Floral vasculature; development of pollen graimsicture of floral nectaries and seed coat.
Secretory tissues in plants: Structure and diginbuof secretary trichomes (Drocera,
Nepenthes), Salt glands, Colleters, Nectaries,rRigits and Laticifers.

Laticifers: Types, Structure, Development and Ecoiscamportance of latex.
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B. PHARMACOGNOSY

1. Pharmacognosy: Introduction &amp; scope of pharmagcsy. Organoleptic
micromorphological and chemical characteristics coide plant drugs — Cinchona,
Digitalis, Strychnos, Rauvolfia &amp; Adhatoda.

2. Alkaloids — properties; alkaloids obtained from aationium, Belladonna, Ergot, Tea,
Rauvolfia, Catharanthus, Cinchona, Holarrhena batf tises.

3. Glycosides — classification, glycosides obtainemimfrsenna and their uses, sources and
types of cardioactive glycosides and their uses.

BOT 402.1 INSTRUMENTETION AND BIOSTATISTICS  Full Marks: 25

1. Microscopy: Light (Dark Field, Bright Field, Phasgontrast and Florescent);
Electron (SEM, TEM); Other (AFM); Micrometry,

Sterilization (Autoclave, Hot air oven), Incubat@entrifugation:

Principle; Bioreactor (Types and applications); P@Rcess and applications).
Colorimetry. Spectroscopy (UV-VIS, IR, NMR, Mass),

Chromatography/ Separation Science (Thin Layer @atography, Gel filtration,
GC, HPLC, Rotary evaporator).

Lyophilizer, Gel Electrophoresis.

Determination of Central Tendencies in any givero$elata.

Determination of Standard Deviation and StandardrEr

Chi square test of goodness of fit for Fixed Ratypothesis

abrwn

BOT 402. BIOINFORMATICS Full Mark5

Introduction to bioinformatics; concept of hardwared software.

Different types of biological databases like seaqgetiatabases, structural, genomic
and pathway interaction databases; informatiofengdt from biological databases;
sequence analysis overview.

Introduction to genome browsers; Online bioinforicgtools; Different types of
file formats used in bioinformatics analysis; Gemoamnotation.

Nucleotide and protein sequence analysis, sequaigrenent and applications.
Primer Designing tools, Gene Prediction, Restrctite Annotation, ORF Finder
Phylogenetic analysis.

Introduction to protein structure prediction an@lgsis; drug designing.

NP N oo~ o
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PAPER: BOT 403 (Special Paper)
ANGIOSPERM TAXONOMY & MOLECULAR SYSTEMATICS
BOT 403A: MOLECULAR SYSTEMATICS Full Marks 50

1. Definition: Molecular Systematics, Molecular Phyogtics, Objectives of molecular
taxonomy & Systematics, Clade, Cladistics, Co-etioiu
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Molecular Systematics: Molecular characters (CpDMADNA, nuclear gene & ITS),
Types of molecular data and analysis.

Phylocode & Biocodes: Principle and applications.

Numerical Systematics or Neo-Adansonian TaxonomyjeQives and principles,
Phenetic and Cladistic methods, construction obnaxic groups (OUTs and Unit
Characters), Merits and demerits.

Concept of taxonomic characters: phytochemistryc¢B8dary Metabolites) Serology
(Antigen & Antibody) in deciphering taxonomic pasit.

Systematic & Phylogenic studies: Distribution, Atleg features and Phylogeny of special
life form classes: Parasitic plants, Insectivorddangrove Taxa, Saprophytic Taxa.
Molecular Identification: Medicinal (Endangered &rkatened) Plants, Aromatic and
Medicinal Plants, Dye Yielding Plants & DNA Barcadi with Authentication and
Identification of Medicinal Plants, Adulteration bérbaceous medicinal plants.
Molecular phylogenetic analysis: Sequence acqaisitMultiple sequence alignment,
Substitution model, Tree building and Tree Evalrati

APPPLIED MYCOLOGY and PLANT PATHOLOGY

BOT 403B: PLANT PATHOLOGY Full Marks: 50

1. Diagnosis of infectious and noninfectious diseases.

2. Plant disease development — mechanism of prepépetractive invaders, passive
invaders.

3. Plant disease control — general principles.

4. Timber decay — major types, factors responsibledecay, naturally decay resistant
species, decay during storage, control by preseest

5. Mycorrhiza - definition, origin and evolution, mychiza and disease control.

6. Selected tree diseases: Root rot of sal, Bacteiltzdf teak, Root rot of teak, Wilt of sissoo,
Root rot of sissoo, Stem wilt of casuarina, Spileedse of sandal wood, Root rot of khair,
Pink disease of eucalyptus.

7. Important tissue culture techniques of importamcplant pathology.

8. Development of disease resistant transgenic plimtsigh Ti plasmid mediated gene

transfer.

CYTOGENETICS, MOLECULAR BIOLOGY & BIOTECHNOLOGY

BOT 403C: MOLECULAR BIOLOGY & BIOTECHNOLOGY Full Ma rks: 50

1.
2.

w

©ONOOA

Physical properties of different conformations &

Brief introduction on Small nuclear RNA, Small neclar RNA, RNAIi, gRNA, micro
RNA. Ribozymes.

C-value, paradox, DNA renaturation kinetics, Tmt Qarve. Unique and Repetitive DNA
-mini- and microsatellites.

DNA repair mechanisms.

Eukaryotic gene expression control mechanismsf(adeount only).

Genome imprinting.

Gene silencing and its applications. CRISPR, Genediteng.

Organeller genomes.
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9.

Different types of PCR — Real Time PCR, Quanti@mtiReal Time PCR, Reverse
Transcriptase PCR, Multiplex PCR, Nested PCR, $hagll PCR, Long ranging PCR,
Fast Cycling PCR (Principle and Uses of each type).

10. Micrarray Technique. Flow cytometry.
11.Gene transfer technology: using plasmids, Ti pldsrelectroporation, microinjection,

gene gun.

12.Plant tissue culture: Suspension culture, Haplaittuce, Embryo culture, Protoplast

Isolation, Culture, Somatic Hybridization, SyntieeBeed,

13.Transgenesis of plants for virus resistance, helbiesistance, insect resistance.
14.1n vitro production of secondary metabolites, losformation.

15. Brief idea about molecular farming / pharming.

16. Progeny testing, Pedigree selection, Single sescedé method, Diallele crossing.

ECOLOGY & BIODIVERSITY

PwnNE

o

BOT 403 D: ECOLOGY Full Marks: 50

Principles and current concepts in ecology.

Structure and function of ecosystems includingggmmangrove and aquatic systems.
Plant community : Qualitative and quantitative etaeristics, phytosociological methods
Environmental diary - Stockholm conference, Morntgeatocol, Reo earth summit, Kyoto
protocol, Ramsar convention, COP 16.

Environmental disasters — London smog, El Nino, &ata tragedy, Chernobyl disaster,
Bhopal tragedy.

Global environmental issues - Global warming, Aca@n, Smog, Ozone depletion,
biological invasion.

Phytoremediation and plant response to environrhetresses - drought, water logging,
high and low temperatures, salinity.

Population ecology - growth curve, carrying capaciSustainable development,
population regulation, r-and K-strategy.

MICROBIOLOGY: BASIC and APPLIED

BOT 403E: MICROBIOLOGY - Applied Full Marks: 50

1.

Bacterial fermentation process; Role of microorgars in the production of fermented
dairy products, meat and fishery products, plarddpcts, breads; Applications of
microbial enzymes in dairy industry.

Probiotics — concept and application.

Primary and secondary microbial metabolites, priggeof industrial microorganisms.
Fermentation technology, Fermentor and its appiinafFermentation scale up; industrial
production of alcohol, organic acids, amino acaigjbiotics, enzymes.

Biopesticides (Bacillus thuringiensis), biopolymébscterial plastics): brief account and
application.

Air, water and soil microbiology. Control of pollah by microbes. Bioremediation.
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7.

Wastewater treatments - sewage and sludge, gereztgdian of a sewage treatment plant
- trickling and activated sludge treatment; Biodelstion of petroleum and xenobiotics;
Biofertilizers; Biogas production.

Microbial leaching of metals (with special emphasiscopper).

Medical microbiology: Principles of epidemiologyir &orne transmission of food and
water borne diseases. Immunological and serologisathods in common medical
practices.

10.Immunoglobulin classes, humoral and cell mediatechunity, immunological memory,

mechanism of antibody diversity, monoclonal antjgodccine.

11.Bioinformatics: basic idea.

PALYNOLOGY AND PLANT REPRODUCTIVE ECOLOGY

BOT 403 F: PLANTREPRODUCTIVE ECOLOGY Full Marks: 50

1.
2.

9.

Trend of apertural and exine evolution in the poligains of angiosperms.

Pollination biology and pollen-pistil interactioconcept & significance; role of s allelein
controlling gametophytic and sporophytic incompiéitfy molecular basis of self-
incompatibility.
Pollenbiotechnologyandcropimprovement:Overcominigpationconstraints,pollination
control system for commercial production of hyls&kd through use of cytoplasmic male
sterility (CMS),genicmale sterility(GMS) and rDNA&dhnology.

Pollen physiology and chemistry: Structure and dobehmature of pollen wall and ubisch
body, pollen-expressed and pollen-specificgenes.

Pollen analysis with reference to Quaternary veigetal history of India: Pleistocene
vegetational history of Kashmir Valley, Holocenaygtational history of Bengal Basin.
Life as a fuel maker; sources of natural fuels;tjpeaal and its varieties, constitution
ofcoal,coalpalynology;petroleum,itsorigin,migratsmmconcentration,roleofpalynologyin
oil exploration.

Floral design and Function: Essential flower motpgy, i. Perianth -
development,diversity, function and evolutionarpexds, ii. Androecium — development,
diversity,function and evolutionary aspects, iiiyr@ecium — development, diversity,
function and evolutionary aspects, iv. Flower anflorescence features, v. Particular
flowershapes, vii. Flower sizeand sizerange.
Pollinationsyndrome:Floweradaptationtodifferentpators(Biotic): Flowerspollinated

by: | Hymenoptera, ii. Diptera, iii. Coleoptera,. ikepidoptera, v. Birds, vi. Bats, vii.
Nonflying mammals.

Floral advertisement &Floral rewards: i. Visual reidds and Flower colors, ii. Pollen
asrewards,iii. Nectar as reward, iv. Mimicryin flexy

10. Breedingsystemé&Pollinationi.SexExpression:Bisexudigsexualflowers;Monoecy and

Dioaecy, ii. Dichogamy, iii. Herkogamy, iv. Hetetgy, v. Autogamy
&allogamy:Inbreedingand out breeding.
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PLANT PHYSIOLOGY, BIOCHEMISTRY AND MOLECULAR BIOLOG Y

BOT 403G: BIOCHEMISTRY AND MOLECULAR BIOLOGY FullM ark: 50

1.

Fundamental concepts of Chemistry for explaining e thproperties of
Biomolecules:Chemicalbonds,stabilizinginteracti®as(derwalls,electrostatic,H-
bonding,hydrophobicinteractions), biophysical chemyi (pH,buffer, reaction kinetics,
colligative properties), Conformation of Proteire¢®ndary, tertiary, quaternary structures,
domains, Motifs, Folds, Ramachandran Plot, Chaperoand Protein folding),
Nucleicacids (A, B, Z-DNA, tRNA, Micro RNA).

Bioenergitics: Laws of Thermodynamics, conceptermfopy, enthalpy and free energy,
Oxidative reactions, group transfer, Biolgical eyyetransducers

Membrane Chemistry and Function: Structure of mddembrane, Lipid bilayer and
membrane prote in diffusion, Membrane transport{jps, carriers, channels, mechanism
of sorting, intracellular transport), electricabperties of membrane, membrane raft.
Protein chemistry: Protein purification, characation, methods for the determination of
amino acids sequences in proteins, protein folgatways and Levinthal Paradox.
Omicsciences in plant Biology: Basic concepts at€wmics, Transcriptomics, Genomics
and their application in Plant Biology and agrioudt.

Applied Biochemistry: Fundamentals of Proteomicstabolomics and genomics and their
application in agriculture. Principle and applicati of biochemical and biophysical
methods-Electrophoresis (ID,2D,capillary electragsss), Chromatography (HPLC,
GLC ,Affinity chromatography, lonexchange chromatqy,), Spectroscopy (UV-VIS,
fluorescence, NMR), X-raydiffraction, Massspectroipe Radio labeling techniques,
Blotting techniques.

SEMESTER-IV PRACTICAL

BOT 494.1: FOREST MENSURATION AND SURVEY Full Marks: 25

NoohkowdRE

Measurement of Diameter and Girth
Girth class distribution.
Measurement of Height of a tree.
Volume calculation.

Chain surveying.

Plain Table Survey.

Practical Records.

BOT494.2 PLANTANATOMYAND PHARMACOGNOSY Full Marks: 25

A.
1.
2.

PLANT ANATOMY

Cell types-trichomes, sclereids, tracheids, vessadssieve tube elements.

Secretary structures and cell inclusions-nectariggandularhairs, oilglands,
saltglands,resin canals, laticifers, phytolithstolith andcrystals.

Nodal anatomy-unilacunar, trilacular, multilacunar
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4. Anatomy of bark

5. Wood anatomy fromTS, TLS, and RLS of woody plants.

6. Ecological leaf anatomy: sun and shade leaves ma@mghic, succulent, halophytic and
hydromorphic leaves.

w

PHARMACOGNOSY

Microchemical examination of some crude drugs &edt extracts.

Organoleptic and microscopic evaluation of selegi@aderorwhole plant drugs.
Microscopical study of some crude drugstychnogseed) Rauvolfia(roots/rhizomes),
Adhatoda(leaves).

NS

BOT 495: SPECIAL PAPER Full Marks: 25
BOT 495 A: MOLECULAR SYSTEMATICS

1. Taxonomic study of unknown plants of local floregaration of identification ‘Keys’ and
identification of plants by use of keys and matghin

2. Acquaintance with taxonomic literature (Index Kewisn Dictionaries, Manuals,
Bibliographies and Flora) and their use

3. Workout of inter/ and intraspecific morphologicarations

4. Biosystematics study: Comparative study of thechtgrains on different storage organs,
Ovules, Stomata, Seed and germination study, Fnoiphology. Work out of pollen
morphology of angiospermic taxa. Work out of intdaraspecific, intergeneric
Palynological variations.

5. Workout on techniques in chemotaxonomy and mole@yatematics [Chromatography
(Paper and Thin Layer Chromatography), Polyacrydiengel electrophoresis for proteins,
Starch gel electrophoresis for Isozymes and Agageselectrophoresis for DNA]

6. Exercise on numerical analysis of phytochemicahdatethods of Sokal and Sneath,
Romero Lopes et al) to study interspecific variamd construction of dendrograms

7. Field study (Phytogeographically Biodiversity readHdifferent areas in India): Collection,
Photography, processing of plant specimens fordranm, preservation and submission of
field report.

BOT 495 B: Applied Mycology and Plant Pathology

Use of some fungicides to study their effect orgiun
Inoculation of fruit and subculturing.

Chemical tests for the detection of selected comgsu
Microscopic evaluation of some fungal specimens.
Study of Ectomycorrhiza.

Study of VAM in root.

ogkwnE
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BOT495 C: CYTOGENETICS, MOLECULAR BIOLOGY & BIOTECH NOLOGY

Isolation and spectrophotometric estimation of D&l RNA.
Extraction and quantitative analyses of protein.

SDS PAGE of Seed Storage Protein.

Preparation of Plant Tissue Culture media.

Experiment on callus culture and shoot tip culture.
Acquaintance with instrument from the visit of |aaiories.
Regression Analysis.

Analysis of variance (One way ANOVA)

ONoahr~WONE

BOT 495 D: ECOLOGY & BIODIVERSITY

Studies of diverse plant communities by differemtimods (quadrats and transects)
Determination of VI

Study on Ecological Anatomy.

Physico-chemical studies of soil and water.

Field-based ecological studies (excursion) of déifie ecological areas.

Field records/ reports and Laboratory note book.

BOT 495 E: MICROBIOLOGY: APPLIED

Determination of Amino Acid pool of an organism ByC.

Determination of Molecular Weight of a Protein bgl&lectrophoresis.

Isolation of Plasmid from Bacteria.

Agarose gel electrophoresis of plasmid.

Estimation of Protein, Sugar, DNA and RNA.

Preparation of survival curve of a bacterium afi®f exposure and isolation of mutants.
Polymerase Chain Reaction (PCR) of selected genpantcof microorganism.
Blust search and alignment of genomic sequencpapaton of phylogenetic tree.
. Isolation of Azotobactor from soil and Rizobiumrnaoot nodule.

10. Study of immune-diffusion technique.

11.Visit to a place of microbiological interest.

©CoNourwNE H Oo0MONE

BOT 495 F: PALAEOBOTANY, PALYNOLOGY & PLANT REPRODU CTIVE
BIOLOGY

1. Field techniques in palaeobotany.
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2. Study of megafossil assemblages from differenta@gtoal horizons especially from India.

3. Study of spore / pollen morphology of some extapresentatives of pteridophytes,
gymnosperms and angiosperms.

4. Laboratory extraction techniques of spores andepafjrains from coal, shale and other

sedimentary rocks. Quantitative analysis of spaspatsal in rock samples from different

geologic horizons. Graphic representation of datahfe determination of horizon and age.

Extraction, identification and quantitative anasysf spore / pollen assemblages from air,

honey and soil.

Study of Pollen germination and pollen tube groimthitro.

Tests for Pollen viability.

Tests for Pollen-Pistil Interaction.

Tests for Self-Incompatibility.

o

©xoNOo

BOT 495 G: PLANT PHYSIOLOGY, BIOCHEMISTRY & MOLECU LAR BIOLOGY

Quantitative estimation of ascorbic acid in plassue.

Evaluation of seed viability by reliable physiologi and biochemical methods.
Effect of water stress on root metabolic activity.

Quantitative estimation of proline in salt-strestesad-tissues.

Activity of ATPases in green plant material.

Colorimetric estimation of Iron.

Extraction and estimation of fat.

Extraction and estimation of pectin and sugars fiants.

Separation of amino acids by paper chromatograpblmique.

10 Extraction and estimation of nucleic acids fronnplsamples.

11.Extraction and estimation of the enzyme catalaskeaamylase form plant samples.
12. Separation of phenolic compounds by thin layer etatography

13. Purification of protein by SDS-PAGE

©CoNoO~WNE

BOT 496: GRAND VIVA Marks: 25

Grand Viva based on all topics of Botany coveritigligciplines under the subject.

BOT 497: PROJECT WORK Marks: 50
PROJECT WORK (based on Special Paper): M.Sc. ThegBissertation/Review Work
NB: Medium of answering questions should be in Engih only.

Special papers will be distributed equally among té offered special papers on Merit cum
Choice basis.
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