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Shri Guru Ram Rai University

Department of Botany

e

DEPARTMENT OF BOTANY

SYLLABUS

2017-2018 ONWARDS

Three Year Course- Semester System
Under CBCS

Details of Courses
Core Courses ~Botany (4 credits of theory & 2 credits of Practical )
BBOC101. Biodiversity (Microbes, Algac, Fungi and Archegoniate)
BBOC201. Plant Ecology and Taxonomy-2"! Semester
- BBOC301. Plant Anatomy and Embryology-3" Semester
- BBOC401. Plant Physiology and Metabolism—4" Semester
Discipline Specific Electives-Botany (Any 02, one in 5
credits (theory) & 02 credits (Pract.)
BBODS01. Economic Botany and Biotechnology
BBODS502. Cell and Molecular Biology

BBODS03. Analytical Techniques in Plant Sciences

- BBOD601. Bioinformatics

BBOD602. Rescarch Methodology

BBOD603. Dissertation

BBOD604. Genetics and Plant Breeding

Ability Enhancement Compulsory Course 04 credits

AECC101. Environmental Science— | Semester
AECC201. English/MIL Communication-2" Semester
‘Enhancement Courses Botany (Any one of the following may be opted in Semester

ord or 5" & one more course may be opted in 6™ Semester ) 04 credits

08302. Mushroom Culture Technology

BBOS402. Medicinal Botany

BBOS403. Plant Diversity and Human Welfare

BBOS404. Intellectual Property Right

BBOS504. Herbal Technology

~ 1™ Semester

&onein 6" Semester) 04
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: Mmhnﬁmh 100 (Sessional Tests. 10 + I
01 Credit= OF lecture/instructions per week: 02 hours of
considered equivalent 10 01 hour of lecture ' !

INDICATIONS

*BBOC (B: Bachclor of Science. RO Botany,
‘ m(‘:WOfW m!m;: I Lab Course)
*BBOD » M. E?‘ Science; BO.:I:;IIQ)V; D: Discipline Specific)
*BBOS (B: Bachelor of Science; BO Botany; $: i)y )

Department of Botany

od Term Tew. 70)
laboratory course shall he
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Department of Botany

Semester |

s ——

Core Course: Botany |
BBOClOlBiodlversity (Microbes, Algae, Fungi and Arche
(Credits: Theory-4, Practicals-Z)
THEORY

Lectures: ¢(

Boniate)

Unit I: Microbes (10 Lectures)
Vi

- Discovery, general structure, replj

» replication (general account), DNA virys (T
Lytic and lysogenic cycle, RNA virug (TMV); E

cral -phage)

, nic conomic Importance; Bacterjy — Discove
General characteristics and cell structure; Reproduction — vegetative, asexual ang fecombination

- (conjugation, transformation and transduction); Economic importance,

I

- Unit 2: Algae (12 Lectures)
- General characteristics;

reproduction; Classification of algae; Morphol
- Chlamydomonas, Oedogonium, Vaucheria, Fucy

U nit 3; Fungi (12 Lectures)
Introduction- Genera) characteristics,

(Zygomycota) Penicillium,
Ascomycota), Puccinia, Agaricus (Basidiomycota); Symbiotic Associations-Lichens:
@ account, reproduction and signiﬁcance; Mycorrhiza: ectomycorrhiza  ang
mycorthiza and their significance

Introduction to Archegoniate (2 Lectures)
ng features of archegoniates, Transition (o land habit, Alternation of generations.

ion, Range of thallys organization,
logy, anatomy and reproduction of Marchansia and
d). Ecology and economic importance of

la and Rhynia). Classification
Equis and Preris.
stelar evolution.
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~ §hri Guru Ram Rai University Department of Botany

.
', . Sgmester 1l
' Core Course Botany 11
BBOC201 Plant Ecology and Taxonomy
(Credits: Theory-4, Practicals-2)
THEORY
4 Lectures: 60
Unit 1t
~ Introduction (2 Lectures)
Ecological factors (10 Lectures)

Soil: Origin, formation, composition, soil profile. Water: States of water in the environment,
: ecipitation types. Light and temperature: Variation Optimal and limiting factors; Shelford law
 of tolerance. Adaptation of hydrophytes and xerophytes.

Plant communities (5 Lectures)
Characters; Ecotone and edge effect; Succession; Processes and types.

 Unit 2:Ecosystem (7 Lectures)

 Structure; energy flow trophic organisation; Food chains and food webs, Ecological pyramids
~ production and productivity; Biogeochemical cycling: Cycling of carbon, nitrogen and
Phosphorous

- Phvtogeograg y(sLecmreS)

Principle biogeographical zones; Endemism

U nit 3:Introduction to plant taxonomy (2 Lectures)
Identification, Classification, Nomenclature.

nomic hierarchy (1 Lectures)

s, categories and taxonomic groups

ification (4 Lemres)

ns of Herbarium, important herbaria and botanical gardens of the world and India;
: entation: Flora, Keys: single access and multi-access

Taxonomic evidences from palynology, cytology, phytochemistry and molecular

data. (5 Lectures)

4: Botanical nomenclature (4 Lectures)
s m@mtes(icm,mnks and names; binominal system, typification, author citation,
ion, f na nciple of priority and its limitations.

i iy
o

entham and Hooker (upto series),
cluster analysis; phenograms,

o )
cters, classification, and economic
i

g|Page
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Shri Guru Ram Rai University Department of Botany

. Semester 111

Core Course Botany 111
BBOC301 Plant Anatomy and Embryology
(Credits; Theory-4, Prnctlcnls-Z)
THEORY
Leetures: 60
Unit I: Meristematic and permancnt tissues (8 Lectures)
Root and shoot apical meristems: Simple and complex tissucs,

U nit 2: Organs (4 Lectures)
Structure of dicot and monocot root stem and leaf.

Secondary Growth (8 Lectures)

Vascular cambium — structure and function, seasonal activity. Secondary growth in root and

stem, Wood (heartwood and sapwood).

U nit 3: Adaptive and protective systems (8 Lectures)
Epidermis, cuticle, stomata; General account of adaptations in xerophytes and hydrophytcs,

Unit 4: Structural organization of flower (8 Lectures)
Structure of anther and pollen; Structure and types of ovules; Types of embryo sacs, organization
and ultrastructure of mature embryo sac.

Pollination and fertilization (8 Lectures)
Pollination mechanisms and adaptations; Double fertilization; Seed-structure appendages and

dispersal mechanisms,

Unit 5: Embryo and endosperm (8 Lectures)
Endosperm types, structure and functions; Dicot and monocot embryo; Embryoendosperm

relationship.

Apomixis and polyembryony (8 Lectures)

Definition, types and practical applications,

Practical

1. Study of meristems through permanent slides and photographs.

2. Tissues (parenchyma, collenchyma and sclerenchyma); Macerated xylary elements, Phloem
- (Permanent slides, photographs)

- 3. Stem: Monocot: Zeq mays; Dicot: Helianthus; Secondary: Helianthys (only Permanent slides).
4. Root: Monecet' Zea mays; Dicot: Helianthus; Secondary: Helianthus (only Permanent slides).

6. Adaptive anatomy: Xerophyte (Nerium leaf); Hydrophyte (Hydrilla stem),

7. Structure of anther (young and mature), tapetum (amoeboid and secretory) (Permanent slides),
8. Types of ovules: anatropous, orthotropous, circinotropous, amphitropous/ campylotropous.
gametophyte: Polygonum (monospo ic) type of Embryo sac Development (Permanent
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\ tabolism
(Credits: Theory.q, Prucllcnls-Z)
THEORY
Lectures: 60
Unit 1: Plant-water relations (8 Lectures)

tance of water, water potential and jtg components; Transpiration and ity signiﬁcancc;
Factors affecting transpiration; Root Pressure and gutation,

U nit 2: Mineral nutrition (8 Lectures)
clements, m

els and pumps.
Translocation jn phloem (6 Lectures)

ition of phloem sap, girdling expériment; Pressure flow model; Phloe loading anq
unloading,

Unit 3: Photosynthesis (12 Lectures)

Photosynthetjc Pigments (Chi a, b, xanthophylls,
center, antenna molecules; Electron transport and
CAM pathways of carbon fixation; Photorespiration.

Unit 4; Respiration (6 Lectures)
Glycolysis, anaerobic respiration, TCA cycle; Oxidative phosphorylation, Glyoxylate, Oxidative
Pentose Phosphate Pathway,
: Unit 5; Enzymes (4 Lectures)
Struct

I ‘andgropnrties; Mechanism
Nmngon ingmmm (4 Lectures)

carotene); Photog

ystem [ and II, reaction
mechanism of A

TP synthesis: C3, C4 and

of enzyme catalysis and enzyme inhibition,

A

LI10C

iﬁaﬁon by excised
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7. Comparison of the rate of respiration in any two parts of a plant.

8. Separation of amino acids by paper chromatography.

Demonstration experiments (any four)

1. Bolting. ‘

2. Effect of auxins on rooting.

3, Suction due to {ranspiration.

4. RQ.

5. Respiration in roots.

Suggested Readings

1. Taiz, L., Z&gg, El‘:i’ (201(1)\3';“?;0];};%2:03)’. Sinauer Associates Inc., U.S.A. 5" Edition.

2. Hopkins, W.G., Huner, N.P', . Introduction to Plant Physiology. : :
U.S.A%Ediﬁon. : ysiology. John Wiley & Sons,
mmz NS,? ?,?l'hf"pe"mems in Plant Physiology- A Laboratory Manual. Narosa

——"—2—
Shri Guru Ram Rai University Department of Botany ‘
‘ -——-’___—__'___._.—- —————————————————————— I -y

e
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Shri Guru Ram Rai University Department of Botany

BBOS403 Plant Diversity and Human Welfare

Lectures: 30

(Credits 4)
Unit 1: (6 Lectures) e o, 2 7
Plant diversity and its scope- Genetic diversity, Specx;s diversity, Plant diversity at lht_‘-eCf)system
level, Agrobiodiversity and cultivated plant taxa, wild taxa. Values and uses of Biodiversity:
Ethical and aesthetic values, Precautionary principle, Methodologies for valuation, Uses of
plants, Uses of microbes.

Unit 2: (6 Lectures)

Loss of Biodiversity: Loss of genetic diversity, Loss of species diversity, Loss of ccosystem
diversity, Loss of agrobiodiversity, Projected scenario for biodiversity loss,

Management of Plant Biodiversity: Organizations associated with biodiversity management-
Methodology for execution-IUCN, UNEP, UNESCO, WWF, NBPGR: Biodiversity legislation
and conservations, Biodiversity information Mmanagement and communication,

Unit 3: (6 Lectures)
Conservation of Biodiversity: Conservation of genetic  diversity,
ccosystem diversity, In situ and ey Situ conservation, So
Biodiversity awareness programmes, Sustainable development

species diversity and
cial approaches to conservation,

Unit 4: (6 Lectures)

Role of plants in relation to Human Welfare; (a)
Pulses- A general account
Fruits- A general account

Unit 5: (6 Lectures)

mﬂmmmbmwm;m

¢ of forestry its utilization and commercial aspects, Wood, Omamenta] plants of India,

& jod Read
1. K v KV, 20 .
| Krishnamurthy (2004), An Advanced

Text f Blodiversity — Dot -
: mmmmmmuﬁ‘gﬁ". Biodiversity Principles and
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Department of Botany

enforcement agencies

: Intangible assets ang their
ntext — Various laws in India Lj |
momgy e, icensing and
Reference Books:

N.K. Acharya: Texthook on i

ntellectual property rights, Asia Law House (2001).
Manjula Guru &M.B. Rao, Understanding Trips:
Countries, Sage Publications (2003).

P. Ganguli, Intellectual Property Rights: Unleashing the Knowledge Economy,
Hill (2001).

Arthur Raphael Miller, Micheal H.Davis;
Copyright in a Nutshell, West Group Publishers (2000).
Jayashree Watal, Intellec

tual property rights in the WTO and developing countries,
University Press, Oxford.

Managing Knowledge in Developing

Tata McGraw-

Intellectual Property: Patents, Trademarks and

Oxford
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Department of Botany

BBOS505 Nursery and Garde
Lectures: 3(
(Credits 4)

ning

Unit 1: (4 Lectures)

Nursery: definition, objectives and s

; cope and building up of infrastructure for nursery, planning
and seasonal activities - Planting - di

rect seeding and transplants,

Unit 2: (6 Lectures)

Seed: Structure and types - Seed dormancy; causes and methods of breaking dormancy - Seed
storage: Seed banks, factors affecting seed viability, genetic erosion — Seed production
technology - seed testing and certification.

Unit 3: (6 Lectures)

Vegetative propagation: air-layering, cutting, selection of cutting, collecting season, treatment of
cutting, rooting medium and planting of cuttings - Hardening of plants — green house - mijst
chamber, shed root, shade house and glass house.

Unit 4: (8 Lectures)

ng: definition, objectives and seope - different types of
18 - parks and its components - plant materials and d
ing - Gardening operations: soil laying, manuring,
‘and harvesting,

gardening - landscape and home
esign - computer applications in
watering, management of pests and

of seedlings - Study of cultivation of
tomatoes, and carrots - Storage

' Hill Book Co., New

and Cooperation,

Scanned with CamScanner




Scanned with CamScanner




Shri Guru Ram Rai University

Department of Botany
T
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BBOS605 Ethnobotnny
Lectures: 30
(Credits 4)
Unit 1: (6 Lectures)
Ethnobotany

Introduction, concept, scope and objectives; [y
relevance of ethnobotan

Unit 2: (6 Lectures)

Methodology of Ethnobotanical studies
a) Field work b) Herbarium ¢) Ancient Literature d) Archacological findings ¢) temples and
sacred places.

Unit 3: (07 Lectures)
Role of ethnobotany in modern Medicine
Medico-ethnobotanical sources in India;Significance of the fol

itat and morphology) a) Azadirac
. d) Gloriosa superba ) Tribulus terresiris ) Pongamia Pinnata g) Cassia
auriculata h) Indigofera tinctoria. Role of ethn

obotany in modern medicine with special
example Rauvolfia sepentina, Trichopus zeylanicus, Artemisia, Withania,

lowing plants in ethno botanical
tha indica b Ocimum sanctum c)

Role of cthnic £roups in conservation of plant genetic resources, Endangered taxa and forest
management (participatory forest management),

ups. Sharing of wealth concept with few
hts and Traditional Knowledge.

lishers, Jodhpur, 1995,
. .andIB H, New Delhi — 198]
cthnobotany. Society of cthnobotanists,

fic publishers, Jodhpur.
is. John Wiley and sons —

 Ghats in Andhra Pradesh,
tany The Renaissance of
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Shri Guru Ram Rai University Department of Botany
BBOS606 Biofertilizers
Lectures: 3¢
(Credits 2)
Unit 1: (4 Lectures)

General account about the microbes used as biofertilizer

; . : Rhizobium - isolation, identiﬁcation,
mass multiplication, carrier based noculants, Actinorrhizal symbiosis,

Unit 3: (4 Lectures)

) ria (blue green algae), Azolla and Anabaena azo
actors affecting growth, blue green algae and Azolla in rice ¢

Unit 4: (8 Lectures)
Mycorrhi association, types of mycorrhizal - association, taxonomy, occurrence and
distribution, phosphorus nutrition, growth and yield — colonization of VAM - isolation and -
inoculum production of VAM, and its influence on growth and yield of crop plants.
L
L! (6 Lectures)
farming — Green manuring and organic fertilizers, Recycling of biodegradable
1pal, agricultural and Industrial wastes — biocompost making methods, types and method of

llae association, nitrogen

fixation,
ultivation,
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Discipline Specific Eleetive
(Student will select one Paper in semeste

BBODS01. Economic Botany and Biotcclmolngy
BBODS02. Cell and Molecular Biology

BBODS303. Analytical Techniques in Plant Sciences
BBODG601. Bioinformatics

BBOD602. Rescarch Methodology
BBOD603. Dissertation

BBODG604. Genetics and Plant Breeding

Courses

th
rS™ and one paper in semester o™ )

BBODS01 Economic Botany and Biotechnology
(Credits: Theory-4, Practicals-2)

THEORY
Lectures: 60

Unit 1: (4 Lectures)

Origin of Cultivated Plants

Concept of centres of origin, their importance with reference to Vavilov's work

Unit 2: (10 Lectures)
Cereals

Wheat and Rice -Origin, morphology, uses
Legumes

General account with special reference to Gram and soybean

U nit 3: (10 Lectures)
Spices

part

nical name, family, part used,

ynogenesis; brief account of

25| Page
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Department of Botany
_____ — e ,

Regulation of gene expression
Prokaryotes:Lac operon and Tryptophan operon ; ang i Eukaryotes,

Practical

1. To study prokaryotic cells (bacteria), viruses, eukaryotic cells with th -
clectron micrographs. r ¢ help of light and

2. Study of the photomicrographs of cell organelles
3. To stud

"~ 2006. Cell and Molecular Biology. gt edition,
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ides (double staining),
Suggested Readings
. Plummer, DT, (1996). An Introducti
Publishing Co. td.
2. Ruzin, S.E.
York. US.A.

Departm
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Shri Guru Ram Rai University Department of Botany

BBODG601 Bioinformatics
(Credits: Theory-4, Practicals-2)
THEORY
Lectures: 60
Unit 1: (5 Lectures)
Introduction to Bioinformatics
Introduction, Branches of Bioinformatics, Aim, Scope and Research areas of Bioinformatics.

Unit 2: (5 Lectures)

Databases in Bioinformatics

Introduction, Biological Databases, Classification format of Biological Databases, Biological
Database Retrieval System.

Unit 3 : (25 Lectures)

Biological Sequence Databases

National Center for Biotechnology Information (NCBI): Tools and Databases of NCBI, Database
Retrieval Tool, Sequence Submission to NCBI, Basic local alignment search tool (BLAST),
Nucleotide Database, Protein Database, Gene Expression Database. EMBL Nucleotide Sequence
Database (EMBL-Bank): Introduction, Sequence Retrieval, Sequence Submission to EMBL.

Sequence analysis tools. DNA Data Bank of Japan (DDBJ): Introduction, Resources at DDBJ,
Data Submission at DDBJ.

Protein Information Resource (PIR): About PIR, Resources of PIR, Databases of PIR, Data
Retrieval in PIR.

Swiss-Prot: Introduction and Salient Features.

Unit 4: (10 Lectures)

n, Concept of Alignment, Multiple Sequence Alignment (MSA), MSA by
W, Matrices, Percent Accepted Mutation (PAM), Blocks of Amino Acid

Analyses, Consistency of Molecular

e structure-activity relationship (QSAR)
tions, Crop improvement.

: ey
s page L, ol
u - W‘ : -ﬁ _q
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BBODG602 Research Methodology
(Credits: Theory-4, Practicals-2)
THEORY

Lectures: 60
Unit 1: (10 Lectures)
Basic concepts of research
Research-definition and types of research (Descriptive vs analytical; applied vs fundamental;
qQuantitative vs qualitative; conceptual vs emperical). Research methods vs methodology.
Literature-review and its consolidation; Library research; field research; laboratory research,

2 Unit 2: (12 Lectures)

General laboratory practices

Common calculations in botany laboratorics. Understanding the details on the label of reagent
bottles. Molarity and normality of common acids and bases, Preparation of solutions. Dilutions.
Percentage solutions. Molar, molal and normal solutions. Technique of handling micropipettes;
Knowledge about common toxic chemicals and safety measures in their handling.

Unit 3: (12 Lectures)

Data collection and documentation of observations Maintaining a laboratory record:
Tabulation and generation of graphs. Imaging of tissuespecimens and application of scale bars,
The art of field photography.

Overview of Biological Problems History; Key biology research areas, Model organisms in
biology (A Brief overview): Genetics, Physiology, Biochemistry, Molecular Biology, Cell
Biology, Genomics, Proteomics-Transcriptional regulatory network.

, clearing, maceration and sectioning; Tissue
ﬁx;a;m'on, coagulating fixatives, noncoagulant
L series; Paraffin and plastic infiltration;

ains. Staining equipment. Reactive dyes
ered protein labeling with GFP and other tags).

3
1

| in scientific writing. Writing references.
"\x",.!m ng and chics, Introductlon to
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Shri Gurdt : R B iasiri
L ———
BBODOO3 Dissertation
Topics suggested by the Department.
BBODO04 Genetics and plant Breeding
(Credits: Theory-4, Practical-2)
THEORY
Lectures: 60

Unit 1: (20 Lectures)
Heredity
1. Brief life history of Mendel
2. Terminologies
3. Laws of Inheritance ' ' |

Jethal Genes; 1:2:1- Co- dominance, incomplete dominance;

4. Modified Mandelian Ratios: 2:1-
_9:7: 943 13:3; 12:3:1.
5. Chi Square
6. Pedigree Analysis
7. Cytoplasmic Inheritance: Shell Coiling in Snai
' mmn in Mirabilis jalapa, Male sterility.
8. Multiple allelism
9. Pleiotropism
Wme theory of Inheritance.
=k

|, Kappa particles in Paramecium, leaf

cage, bridges experiment, coupling &
. t-vivo and three factor crosses.
)ssing over.

. Numerical chromosomal changes:
somal —changes: Deletions,

romo!

in crop plants. Important
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nit 5: (8 Lectures)

nbreeding depression and heterosis

History, genetic basis of inbreeding depression and heterosis; Applications.

Crop improvement and breeding

Role of mutations; Polyploidy; Distant hybridization and role of biotechnology in crop

improvement.

Practical
1. Mendel's laws through seed ratios. Laboratory exercises in probability and chisquare.

2. Chromosome mapping using point test cross data.
3. Pedigree analysis for dominant and recessive autosomal and sex linked traits.
4, Incomplete dominance and gene interaction through seed ratios (9:7, 9:6:1, 13:3, 15:1, 12:3:1,
9:3:4).
5. Study of aneuploidy: Down’s, Klinefelter’s and Turner’s syndromes through photographs.
6. Photographs/Permanent Slides showing Translocation Ring, Laggards and Inversion Bridge.
7. Hybridization techniques - Emasculation, Bagging (For demonstration only).
8. Induction of polyploidy conditions in plants (For demonstration only).
Suggested Readings
1. Gardner EJ, Simmons MJ, Snustad DP (2008). Principles of Genetics. 8th Ed. Wiley- India.
2. Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics, John Wiley & Sons Inc.,
India. 5th edition.
3. Klug WS, Cummings MR, Spencer, C, Palladino, M (2011). Concepts of Genetics, 10th Ed.,
: if A.J.F., Wessler, S.R., Carroll, $.B., Doebley, J. (2010). Introduction to Genetic

. W. H. Freeman and Co., U.S.A. 10th edition.
BA (2011) Genetics: A Conceptual Approach, 4th Ed., Macmillan Higher Education

les and Methods. Kalyani Publishers. 7" edition.
es of Plant Breeding, Oxford — IBH. 2™ edition.
ss & Breeding. Blackwell Publishing.
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