





MANIPUR UNIVERSITY
COURSE STRUCTURLE,
FOR UNDER GRADUATE COURSE: B.Sc
SUBJECT - BOTANY

SEMESTER — I

3OT - 101 BOTANY PAPER - I (Virus, Bacteria and Cryptogams) Marks: 75

Uit

Unie il

Unit 11

Unat [V

Lnic vV

BOT-101(P)/BOTANY PRACTICAL I

\iirus — General structure, viral components, classification, nomenclature, viral
replication (TMV)
Bacteria — General characters, prokaryotic cell organization, brief account 0.{" Bergey.’s
classification system, reproduction, brief account on genetic recombination in bact;rm,
tvpes of nutrition, autotrophism (phototrophism and chemotrophism) and heterotrophism.
» Marks: 15
Fungi - General characteis, classification (Ainsworth), asexual and sexual reproduction,
lite cycles of Saprolé,gm'a (Mastigomycota), Mucor (Zygomycota), Neurosporg
{Ascomycora), Puccinia (Basidiomycota) and Penicillium (Deuteromycota), economic
importance of fungi.  *
Lichens — Thallus structure, reproduction and economic importance o
Plant Pathology — Concepts and classification of plant diseases, causes of plant disease,
principles of plant disease management . Marks: 15
Algae — General characters, classification (Fritsch), range of vegetative and reproductive
structure  of  different classes, life cycles' of Oscillatoria (Cyanophyceae),
Oedogom‘um(Chlorophyceae),Vaucheria(Xanthophyceae),Cyclotella(Bacillariophyceae),
Ectocarpus (Phaeophyceae) and Polysiphonia (Rhodophyceae), economic importance of
aloae. Marks: 15
Bryophvtes — General characters, classification, alternation of generation, range of
structural organization of gametophytes and sporophytes, methods of reproduction, life
cveles of Riccia, Marchantia, Anthoceros, Pellia, Porella, Sphagnum and Funaria
Marks: 15
Preridophiytes — General characters, classifieation, anatomy of sporophytes, reproductive
methods, lite cycles of Lycopodium, Selaginella, Equisetum, Isoetes, Marsilea and
Dryopieris. Marks: 15

Marks: 25
1. Gram staining of bacteria

2. Microscopic study of vegetative and reproductive structures of algal genera included
in theory syllabus

3. Microscopic study of vegetative and reproductive structures of fungal genera included
in theory syllabus.

Study of lichen thalli - crustose, foliose and fructicose

Study of locally important plant diseases

Morphology and microscopic study of vegetative and reproductive structures of
brveshyte genera included in theory syllabus

.\{or';)holog) and microscopic study of vegetative and reproductive structures of
pieridophyte genera included in theory sytlabus.
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Recommended boolks:

i.  Introduction to Mycaology
2. An Introduction to Mycology

3. The Structure and Reproduction of the

Algae Vol. [ & 11
4. Introductory Phycology

CJ. Alexopoulos and C.W. Min,

Willey Bastern Lid., New Delhi

R.S. Mehrotra and .18 Ancja

New Age International (1) Ldy, Mews bl
F.E. Fritsch

Cambridge University Press, London

H.D. Kumar

East-West Press Pvt. Ltd., New Delhi

5. Introduction to Embryophyta -  N.S. Parihar
(a) Vol. I. Bryophyta Kitab Mahal, Allahabad
(b) Vol. lI. Pteridophyta

6. The Morphology of Pteridophytes - IR, Sporne

B 1. Publications, Bombay

7. Microbiology : Principles and Explorations : J.G. Black

John Wiley and Sons, Inc. USA

8. The Algae ,' . V.J. Chapman and D.J. Chapman

Memillan India Ltd.

SEMESTER — J1

BQT—ZOZ/BOTANY-II (Gymnosperms, Angiosperms, Applied Botany and Embryology)

Unit [

Unit I

Unit 11

Unit IV

Mark: 75
Gymnosperms and Palacobotdny: . . :
General account of Gyiiibsperis and lha( C13351ﬁcat|on Morphology, chroduotlon
and Life cycle of Cycas, Pinug and’ Guelurn, Econoiiic iinportance of Gymnosperms.

Palaecobotany: Fossil formation and types. Geological time scale and dominant fossil
flora of different ages. Marks: 15

Angiosperm Taxonomy:

[ntroduction to Plant Taxonomy

Importance of field work, observation, herbarium preparation.

Concept of species, genus and family. Keys of identification. Rules of nomenclature
(validity, effectivity and priority). Classification systems of Linnaeus. Bentham and
Hooker, Engler and Prantle and Hutchinson. ’

Taxonomic studies of the [ollowing Families: Ranunculacecae, Brassicaceae
Malvaceae, [“abaceae, Rosaceae, Apiaceae, Asteraceae, Solanace‘ae Lamiaceae’
Euphorbiaceae, Liliaceae and Poaceae ' Marks: 15’
Applied Botany & Ethnobotany: ‘
Origin of cultivated plants, Vavilov’s centre of origin.

Origin, cultivation and improvement of Rice and Potato.

History, cultivation and processing of Tea.

Characteristics and uses of timber yielding plants:Teak and Pinus.

Medicinal plants: Cinchona, Rauwolfia and Adhatoda.

Ethnobotany: Concept, Classification and interdisciplinary approaches Marks: 15
Plant Anatomy:

Cell structures, cell wall and cell inclusion.

Organisantion of apical meristem. Structure and dlStFlbLlllOﬂ of 'simple and complex
tissues. Primary and Secondary growth in plant

Anomalous growth in Amaranthus, Mirabilis and Dracaena stem Marls: 15
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nev o | iy yolopy and Palynolopy:

Plant embryology, Micro
Bametophytes, fertiliz
Palynology: Pollen

. and mega sporogenesis, developinent of male and female
ation, embryo and endosperm development,
and spore morphology. Aerobiology and pollen allergy. Marles: 15

BROT-202(PY/BOTANY PRACTICAL - 11
Gymnosperms and Palacobotany:

L. Temporary stained preparation of the reproductive structures of Gymnosperms
included in the theory.

2. Examination of the available specimens/slides of the fossil plants
3. Description and classification of a representative  species from each of the
' angiosperm families ajentioned in the theory.

Ranauculaceae: Ranunculus
Apiaceae : Coriandrui
Asteraceae: dgeratum, Gynura & Spilanthes
Solanaceae: Solanum
Lamiaceae: Leucas/Ocimum
Enphorbiaceae: Castor
Liliaceae: Onion/dsparagus
Poaceae: Dactyloctenium/Cynodon
Malvaceae: Sida/Urena
[dentification of collected plants from the field

4. Collection and identification of three plants each from cereals, pulses, fiber
yielding plants, medicinal plants available in Manipur.

5. To prepare a chart containing the starch contains from five important crop plants
and protein contains from five pulses by using internets.

6. Preparation of temporary slides for the study of anomalous secondary growth in
plants included in the theory paper.

7. Preparation of stained squashed of pollen motile cells, pollen grains and dissection
of endosperm and embryo.

8. Field observation of local vegetation and subimission of report is compulsory.

Marks: 25

Recommended bools

t.  Economic Botany o ACFCHill
Tata McGraw-Hill Publishing Co., New Delhi
2. The Embryology of Angiosperms : S.5. Bhojwani & S.P. Bhatnagar
Vikas Publishing House Pvt. Ltd., New Delhi
3. Palynology : MR, Saxena
Oxford & IBH Publ. Co. Ltd., New Delhi
4. Morphology of Gymnosperms : J.M. Coultar & C.J. Chamberlain
' Central Book Depot, Allahabad
5. Taxonomy of Vascular Plants : G.H.M. Lawrence ’

Oxford & 1BH Publ., New Delhi
6. A Handbook of Field and Ferbaritim @ S.K. Jain & R.R. Rao

Methods Today & Tomorrows Print. & Publ,, New Delhi
7. A Manual of Ethnobotany . S.K. Jain
Scientific Publications, Jodhpur.
8. Plant Anatomy : K. Esau
John Wiley & Sons Inc., New York.
9. An Introduction to Palaeobotany . C.A. Arnold

Tata McGraw-Hill Co., New Delhi
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BOT-303 BOTANY — 111 (Plant Geography, Iicology, Plant Plysiolo

Ut

Unit

Unit HI

Unit [V

Unit V

20 W .

T SEMESTER 11

gy & Molecular Biology,)
Marlks: 75
ortance, phytogcographical regions of India,
migration methods, endemisin an
Marks: 15
structure and function, ecological
food chain, food web and trophic
(abiotic and biotic [actor);

Plant Geography- [ts scope and imp'
factars affecting distribution; plant dispersal,
barrier of distribution.

Principles ot Ecology: . Ecosystem cgncept,
pvramids, energy flow and mineral cycling (CNP),
levels, structure of plant community, ecological factors | '
ecological adaptation of xerophytes, hydropliytes, ecological succession- hydrosere
and xerosere. ' _ - Marks: 15
Plant Physiology: Plant water relationship-diftusion, {mblbltl011s, 0SIMOosis, water
potential and its component; absorption and translocation of water; ascent ‘of sap
(theories); mineral nutrition; transpiration-significance, factors affecting transpiration,
mechanism of stomatal movement; Translocation of solutes; o
Growth and development; concept of photoperiodism and vernallzatlop;
Photosynthesis:  Photosynthetic  pigment  system,  cyclic and noAn—cychc
photophosphorylation, C;, C4 and CAM pathways, factors affecting photosynthesis;
respiration — aerobic, anaerobic, factors affecting respiration; biological Nitrogen
tixation-symbiotic and non-symbiotic. Marks: 15
Biochemistry: Chemical bonds, pH, buffer; structure, classification and function of
biomolecules (carbohydrates, lipids, amino acids, proteins, nucleic acids and
vitamins), enzyme-properties, nomenclature and classification as per ECIUB,
mechanism of enzyme action, respiration-glycolysis, krebs cycle, electron transport
system. Marks: 15
Molecular Biology: Gene organization of prokaryotes and Eukaryotes, structure and
physical properties of DNA and RNA; biosynthesis of nucleic acids; DNA -
replication; RNA translation, mechanisms of protein synthesis. Marlks: 15

BOT-303(P) BOTANY PRACTICAL-1I Marks: 25

. Preparation of map of phytogeographical regions of India

2. Determination of the minimum size of the quadrat by species area curve method
3. Determination of frequency of vegetation in a community by quadrat method.

4. Determination of osmotic potential of vacuolar sap by plasmolytic method using
RheolTradescantia leaf and onion peel.

Determination of rate of transpiration by Gangong’s potometér

Extraction of chlorophyll pigments from leafy plants by paper chromatographic
Technique. .

7. Study of rate of photosynthesis under different light intensities.

8. Determination of RQ of plant materials having fats, protein.

9. Simple tests for carbohydrate, protein, fats and nucleic acids

10. Preparation of buffer-Phosphate and Tris acetate buffer

11. [solation of DNA from plant seedlings

12. Field observation of local vegetation and submission of report is compulsory

AN

Recommended Books

L.

2.

Basic Ecology . Odum, E.P.

Saunders, Philadelphia, USA

Concepts of Ecology (3" Ed.) . Kormondy, E.

Prentice Hall of india, New Delhi
6












Cordaitales.  Fossil Angiosperim. Palmoxylon, Em'gmocai‘parz, 'S‘CE\//:'[”"C’”[/'II,{;‘
ordaitales. . e i
Palaeobotany in the exploration of fossil fuels. wks: 20
i1 - Advanced Plant Taxonomy

Objective, Principles and Practices of Plﬂl?l taxonomy. MEthOdé E\tl;(ia;z(?rijﬂlqucs of
. ation. Development of chemotaxonomy, =¥ omy and
herbarium  preparation. . he web: Molecular Taxonomy-
ical taxonomy. Biosystematics, Taxonomy on the . Y
]j\uml?g;?on of DNA hybridization techniquée in plant Taxonomy; Importance of
bizlc);hlemical markers and DNA markers in taxonomic studies. Rc;leccl)f Bf(?tan.mm
survey of [ndia and Taxonomic Literatures. Classmaf system., ot {lassification:
Bentham and Hooker Taxonomic studies affinities and economic importance of the
following families: Magnoliaceae, Asteraceae, Rutaceac, Anacardaceae, Myrtt.aceae,
Cucurbitaceae,  Dipteriocarpacede, Polygonace.ae, Moraceae, Ru.b|ac-eae,
Apocynaceae, Asclepeadaceae, Acanthaceae, Verbinaceae. Aracaceae., Scitaminae
(Musaceae, Zingiberaceae, Cannaceae and Marantaceae) Orchidaceae and
Cyperaceae. Marks: 20
[T : Plant Resources — Management and Utilization - o
Classification of economic plants, based on their uses. Cyanobacteria: Spnjulma.
Origin, cultivation and improvement of Maize, Mustard, Pea and Banana. FFlStOI'y,
cultivation and processing of Rubber. Characteristics and uses of timber yielding
plants: Dipterocarpus, Phoebe and Melanorrhoea. Medicinal Plant: Ephedra,
Carthamus, Aloe vera and Vinca. Pharmacognosy: Aims and objects, Collection and
preparation of drugs. -lmportance of ethnobotany in genepool and germplasm
conservation. Marks: 20
tIV :  Anatomy of Angiosperm:
Apical meristern and histological theories of shoot and root apices. Vascularization:
Primary shoots of monocotytedons and dicotyledons. Formation of internodes,
branching pattern, monopodial and sympodial growth. Root-stem transition, Cambium
and its function; fonﬁ:atioﬁ of secondary xylem, characteristics of growth ring,
sapwood and heartwood. Secondary phioem, stomata and their types. Anomalous
secondary growth in Bauthinia, Bougainvillea and Nyctanthus. Marks: 20
t V. : Plant Embryology and Palynology:
Plant Embryology. Micr'c}spbrangiun1 and types of pollen tetrad. Megasporangium and
types of meganetogenesis. Pyllen--pistil interaction, compatibility and incompatibility,
syngamy and triple fusion. Development, structure and function of endosperm. Types
of haustoria, Embryogeny- types. Development of monocot and dicot embryos.
Suspensor, synergid, polyembryony, apomixes and their role. Pollen production and
dispersion in space and time. Role of pollen in taxonomy. Application of

palaeopalynology, melisso-palynology and forensic palacopalynology. Marls: 20

commended Books

Economic Botany : Albert F. Hill

Tata McGraw-Hill Publ. Co., New Delhi
The Embryology of Angiosperms : S.S. Bhojwani & S.P. Bhatnagar

Vikas Publ. House Pvt. Ltd., New Delhi
Palynology . M.R. Saxena

Oxford & [BH Publ. Co. Ltd., New Delhi
Morphology of Gymnosperms . J.M. Coultar & C.J. Chamberlain

Central Book Depot, Allahabad
Taxonomy of Vascular Plants : G.H.M. Lawrence

Oxford & [BH Publ. Co., New Delhi
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A Handbool of Field and Herbarinm SO Jain & 11 Rao

Methods Today & Tomorrows Prin. & Publ., New Delln
A Mannal of Ethnobolany . S.K. Jain o
Scientific Publications, Jodhpur,
Plant Anatomy ‘ - K. Esau
John Wiley & Sons Inc., New York.
An Introduction to Palaeobotany . C.A. Amold
Tata McGraw-Hill Book Co., New Delhi
The Morphology of Gymnosperms @ KR, Sporne
' B.I. Publications, Delhi
An Introduction to the Embryology @ P. Maheshwar
of Angilosperms Tata McGraw-Hill Pubt. Co., New Delhi
The Morphology of Angiosperm . KR, Sporne
B.I. Publications, New Delhi
The Classification of flowering . A.B. Rendle
Plants Volumes I & [I Vikas Publ. House Pvt. Lid., New Delht
Plant Systematic: Theory and . Gurucharan Singh
Praclical Oxford & [BH Publ. Co., New Delhi
Plant Systematics: An Integrated . Gurucharan Singh
Approach Sciences Publ. Inc., USA

BOT-507(P)/BOTANY - VII PRACTICAL (Based on theory paper BOT-505 and BOT-506)

Marls: 100

Preparation of culture media for bacteria and fungi (nutrient agar and PDA).

isolation of microorganisms (bacteria and fungi) from soil/water/air.

Pure culture maintenance of bacleria and fungi.

Staining of bacteria and fungi.

Microscopic study of Bacillus, -Coccus, Staphylococcus, Spirillum, Eschirichia, Nostoc,
Anabaena, Saccharemyces, Candida, Aspergillus, Trichoderma. ‘
Morphological and anatomical studies of different Lypes of root nodules (pea, broad bean,
Mimosa, Seshania).

Demonstration of IKoch’s postulates.

Symptoms, causal organisms and microscopic studies of diseased plant specimens included in
theory syllabus.

Demonstration of commercial fungicides and equipments for field application

Comparative studies of thallus and reproductive structures of Riccia, Anthoceros and
Polygonum. , :

Comparative studies of morphological and anatomical structurés of Lycopodium, Selaginella
and Marsilea in relation to stellar evolutiof afid [iétefospsty.- '
Gymnosperm and palaeobotany: :

Girzkgo and Taxus — Temporary mounts of transverse sections of young and mature stems,
radial section and maturation secondary wood; transverse and vertical sections of needle:
whole mounts of mature microspores, young and mature embryo. ,
Ephcdra — T.S. of node and internode of stem, whole mount of epidermal peel, L.S. of Leaf
microspores and embryos; permanent preparation of anther and ovule. ,
Examination and classification of specimen/slides of the fossil plants as per syllabus.

Advance plant Taxonomy: Description and classification up to genus of a representative

species from each of the angiosperm families mentioned in the theory.
Magnoliaceae: Michelia

Brassicaeae: BrassicalC ardamine
Rutaceae: Cirrus

Fabaceae: Crotalaria/Vigna/Cassia/C aesalpinia/Minmosa/Acacia
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J ribosomes: Ultrastruclure; nuclear envelope and nuclear porc COMpley, g g
Nucleus and 11 :

, Tictones: nucleosome and higher levey
nuclear matrix and nucleoplasm, DNA anq Histon t, e prokaryoiicg cukin C‘ '”,‘.
.. centromere and telomere. Rlbqsome str ’ ’ yoltic:
orgamsatlo.n, cen ¢ thelr functional significance |
organe!le ribosomes an <t origin, structure and biogenesis; Organelle membrgne
Mitochondrion and chlorop &4 lg ‘ lexes: variation in size, shape and numbe
and organisation of macromolecular comp! . i orpanisation. ’
: tions; organelic gene 0T
types of plastids; organelle nuclear'mterac [ o reticulum: 1ysosomes.
Structure and function of Golgi Complex; endoplasmic ’ 15,
microbodies peroxysome and glyoxysomes; Cyt‘oskeleton. '« and models of coll
Cell membrane: Origin, ultrastracture; Chemmal constituen s' nd o ce
membrane organisation; roles of VaI‘IQLIS- membrane pif)teuzjs,i ]J)Ili;s and
carbohydrates; role of ion channels and pumps in cellular transport and SIgi Maig'l‘(s: 20
L1l : Genetics: _
Mendels’ experiments and principles of inheritance; Back Cross and test (?"OSS’_G_GH,C
interactions and modified dihybrid ratios- Complementary, Supplementary, epistatic
and duplicate factors.
Multiple allelism: Multiple alleles in Drosophila {cye colour), man (blood groups),
Plants (self-incompatibility) ‘
Quantitative genetics: Quantitative traits and quantitative genetics; the multiple factor
hypothesis. Marlks: 20
JtIID ¢ Plant Breeding:
Types of plant reproduction: Vegetative, sexual and apomixis; their effect on
generating and fixing genotypic variation.
Methods of plant improvement: Pure line and mass selection; hybridization in self-and
cross, pollinated Crops; introduction and acclimatization Hybrid vigour.
Mutation and Polyploidy as methods of Plant improvement. Marks: 20
ot 1V 1 Biotechnology: '
History, definition and scope; Cellular differentiation and totipotency; Organogenesis
and embryogenesis; protoplast isolation and culture; Somatic hybridization; clonal
propagation; Genetic engineering of plants; Vectors for gene delivery; selectable
markers and reporter genes; methods of gene delivery; dgrobacterium — the natural

genetic engineer; salient achievements in crop biotechnology (with suitable examples)
and prospects.

_ o o _ Marks: 20
at V. Computer application and Bioinformatics
Computer organisation programining principles; programming language; Internet and
its applications; communication tools — word processing, spread sheet and

presentation of software; Concept of database, Applications of Computer in

Biological Sciences; introduction lo biostatistical analysis of data; Application
software for Botany. o
Bioinformatics — introduction and asses of bioinformatics tools. Marks: 20

ecommended Books

Molecular Biology of Cell . Albors, G.B., Bray, D, Lewis, I., Raf, M.,
Roberts, K. & Naten, L.D.
Garland Publishing Co., New York

Molecular Cell Biology - Lodish, H., Berk, A., Zipursky, S.L.,
Matsudaira, P, Baltimore, D. & Darnel, J.
W.H. Freeman & Co., New York

Principles of Genetics . Gardner E.J., Snustad, D.P. & Siimmons S.ML.J.
John Wiley & Sons, USA
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senmester

IVEZNINAR UIN ULINL YV AIVENDE L 1

SYLLABUS

FOR UNTER GRADUATE COURSE : B.Sc. (General)

( Semester V & VI)

Subject : BOTANY

Paper No.

Title of the paper

Marks allotted
Theory/Practical

. | Botany — V (G) (Microbiology, 75
v B%‘ g 503\5([3') Plant l)’lalholf)gy, Archegoniate,
(ELECTIVE) Taxonomy, Developmental Biology
and Plant Resources
I. Microbiology & Plant Pathology I5
[1. Archegoniate and Primitive seed
plants I5
111. Advanced Plant Taxonomy IS
[V. Developmental Biology 15
V. Plant Resources 15
BOT - 505(P) |  Practical 25
Botany — VI (G) 75
VI BOT -606 (G) | (Plant  Physiology, = Molecular
(ELECTIVE) | Biology, Genetics, Plant Breeding,
Ecology and Bioinformatics)
[. Plant Physiology & 15
Biochemistry
I. Cell & Molecular Biology 15
[1I. Genetics, Plant Breeding & 15
Biotechnology
IV. Ecology & Environment 15
V. Computer  Application & 15

BOT - 506(P)

Bioinformatics
Practical

25




MANIPUR UNIVERSITY
SYLLABUS
FOR UNTER GRADUATE COURSE : B.Sc. (General)
( Semester V & VI)

Subject : BOTANY

SEMESTER - V

BOT - 505(G) (ELECTIVE) / BOTANY -V Marks : 75

(Microbiology, Plant Pathology, Archegoniate, Taxonomy, Developmental Biology
and Plant Resources)

Unit- Microbiology and Plant Pathology :

History of microbiology, Archaebacteria, Bacteria, Eukaryotes, Microbiology
of air, soil and water, Microbes in human welfare (industry, agriculture,
medicine and food),

History of Plant Pathology, Koch’s postulates, Studies on symptoms, disease
cycle and disease management of white rust of crucifers, powdery mildew of
pea, stem rust of wheat, citrus canker, rice blast. Concept of integrated
disease management (IDP). Marks : 15

Unit-II Archegoniate & Primitive seed plants :

Bryophytes as primitive land plants, evolution and economic importance o:
Bryophytes, Stellar evolution in Pteridophytes, heterospony, seed habits
Economic importance of Pteridophytes. Distribution of Gymnosperms i
India. Salient features and life cycle of Ginkgo and Ephedra. Primitive lanc
plants — Rhynia, Lepidoderdron, Sphenophyllum. Fossil gymnosperms order -
Cycadofilicals. Marks : 15

Unit-IIT Advanced Plant Taxonomy

Aims and objectives of Plant taxonomy, methods and techniques ¢
herbarium preparation, Concept of chemotaxonomy, numerical taxonomy
molecular ‘taxonomy, Role of Botanical Survey of India and Botanic:
gardens. Taxonomic studies & economic importance of the families

Magnoliaceae, Myrtaceae, Rutaceae, Asteraceae, Apocynaceat
Acanthaceae, Musaceae, Zingeberaeceae, Orchidaceae. Marks : 1*

Unit-IV Developmental Biology :

Apical meristens & theories of shoot and root apices, vascularization, primar
shoots of monocotyledonous & dicotyledonous plants, Cambium and i
function, formation of secondary xylem (wood), sapwood and heart wod
Pevelopmental biology of male and female gametophytes, pollen pist
interaction, compability & incompatibility, syngamy & triple fusio
Delopment of monocot and dicot embryo, Application of palynology — ro
of taxonomy and melittopalynology. Marks : 1






3. Plant Pathology
4.  Text Book of Microbiology

5. An Introduction to Embryophyta
(Bryophyta)

6.  An Introduction to Embryophyta
(Pteridoohyta)

7.  The Embryology of Angiosperms

8.  Taxonomy of Vascular Plants

. A Manual of Ethnobotany
10. Plant Anatomy

11. An Introduction to Paleabotany

12. Plant Systematic : An Integrated
Approach

R.S. Mehrotra, Tata McGraw-Hill Pub.
Co., New Delhi,

R. Ananthananarayan & C.K.J. Paniker,
Orient Longman, Bombay.

N.S. Prihar, Kitab Mahal, Allhabad.

N.S. Prihar, Kitab Mahal, Allhabad.

S.S. Bhojwani & S.P. Bhatnagar, Vikas
Pub. House Pvt. Ltd., New Delhi.
G.H.M. Lawrence, Oxrford & IBH Pub.
Co., New Delhi.

S.K. Jain, Scientific Pub., Jodhpur.

K/ Easu, John Wiley & Sons Inc., Yew
York.

C.A. Arnold, Tata McGraw-Hill Book
Co., New Delhi..

Gurucharan Singh, Sciences Pub., Inc.,
USA.

SEMESTER-VI

BOT — 606(G) (ELECTIVE) / BOTANY — VI

(Plant Physiology, Molecular Biology, Genetics, Plant Breeding, Ecology an
Bioinformatics)

Marks : 75
Unit-I Plant Physiology and Biochemistry :

Availability and importance of essential elements, physiological roles ¢
essential elements & their deficiency symptoms. Growth, phytohormone
(auxin, gibberellins & cytokines), Photosynthesis (Light and Dark reactions
Comparative Studies of C3, C4 & CAM cycles. Biological nitrogen fixation.

Water as universal solvent, weak interaction in aqueous system, basi
thermodynamic concept (bioenergetics), Enzyme kinetics, Respiratior
glycolysis, Kreb’s cycle, Fermentation, Oxidative phosphorylation, AT
synthesis. Marks : 1¢

Unit-II Cell Biology and Molecular biology :

The cel}-historical background, cell theory, comparative account ¢
eukaryotic and prokaryotic cells. Mitochondrion & chloroplast-ultrastructur:

origin and function. Nucleus, ribosome and chromosome- ultrastructure an
function.



ucleic acid : Composition of nucleic acid, DNA- structure and replication,
DNA polymerases, different forms of RNA. Gene- structure, expression and
regulation. Operon concept, gene regulation in prokaryotes and cukaryotes.

Marks : 15

Unit-111 Genetics, Plant breeding and Biotechnology:

Mendel’s experiments and principles of inheritance, gene interactions and
modified dihybrid ratios — complementary, supplementary, epistatic,
duplicate factors, Multiple allelism, Multiple alleles in Drosophila (eye
colour) and man (blood group).

Types of plant reproduction, methods of plant improvement, pure line and
mass selection. Introduction and acclimatization, hybrid vigour,
Hybridization in self and cross pollinated plants.

History, definition, scope of biotechnology, cellular totipotency,
differentiation. Organogenesis, embryogenesis, Application of biotechnology
in agriculture, medicine & human welfare. Transgenic plants. Marks : 15

Unit-IV Ecology and environment :

Physical environment, biotic environment, abiotic and biotic interaction.
Concept of habitat & niche. Ecosystem and its components. Energy flow in
ecosystem.; trophic levels.

Environment pollution (air, water, soil, noise) and control measures. Global

warning & climate change and its impact. Bio-diversity — concept and
conservation of biodiversity. Marks : 15

Unit-V Computer application & bioinformatics

Organization of digital computer : word processor, spread sheet, presentation
of software, concept of data base, internet & its applications, communication
tools, computer application in plant sciences.

Bioinformatics — introduction & access of bioinformatics tools. Marks ; 15

BOT -506 (P) / BOTANY PRACTICAL-VI (ELECTIVE) Marks : 25

S AW

Study of various stages of mitosis and meiosis using appropriate plant materials
(root tips, flower buds of onion / pea / broadbean).

Separation of plant pigments by paper chromatography technique.
Separation of amino acids by paper chromatography technique.
Determination of stomatal frequency using epidermal peeling / impression.

Measurement of pH of beet, carrot, potato tuber and Amaranthus leaves

Preparation of tissue culture media, sterilizati i i
: , ation and inoculat
materials. on ol plant






