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OBJECTIVES

To develop basic knowledge among students in the field of plant diversity.

To explore the knowledge about evolutionary groups.

To develop basic knowledge about the processes in plants.

To generate knowledge regarding the application of plant sciences in brief mode.
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YEAR-I

SEMESTER-I

BOTDCM- 101 T: Basic Concept in Plant Sciences
Module 1: Overview of plant science

Module 2: Introduction to Microbes

Module 3: Introduction to Thallophytes-Algae
Module 4: Introduction to light microscopy

SEMESTER-II

BOTDCM- 201 T: Fungi, Lichens and Archegoniate
Module 1: Fungi

Module 2: Lichens

Module 3: Bryophytes

Module 4: Pteridophytes

YEAR-II

SEMESTER-III

BOTDCM- 301 T: Gymnosperms, Paleobotany and Plant Ecology
Module 1: Gymnosperms

Module 2: Palaeobotany

Module 3: Ecology-Basic Concepts

Module 4: Adaptive Ecology

SEMESTER-1V

BOTDCM- 401 T: Plant Anatomy and Embryology
Module 1: Meristimatic and permanent tissues
Module 2: Structure of Xylem and Phloem tissue
Module 3: Structure of anther and pollen

Module 4: Embryo and endosperm

YEAR-III

SEMESTER-V

BOTDCM- 501 T: Plant Morphology and Taxonomy of Angiosperms
Module 1: Morphology and plant taxonomy of angiosperms

Module 2: Taxonomic hierarchy

Module 3: Classification

Module 4: Diagnostic features of Families

SEMESTER-VI

BOTDCM- 601 T: Plant Physiology and Plant Metabolism
Module 1: Plant-water relations

Module 2: Photosynthesis, Respiration

Module 3: Biomolecules

Module 4: Enzymes

YEAR-IV

SEMESTER-VII

BOTDCM- 701 T: Cell Biology and Genetics

Module 1: The cell

Module 2: Cell division

Module 3: Mendelian genetics

Module 4: Changes in chromosome number and structure.

SEMESTER-VIII
BOTDCM- 801 T: Plant Breeding, Biostatistics and Plant Biotechnology
Module 1: Plant Breeding



Module 2: Biostatistics
Module 3: Rules of probability
Module 2: Plant Biotechnology

YEAR |
SEMESTER-I

Topic content of THEORY part [03Credits] (Teaching hours = 45)
BOTDCM- 101 T: Basic Concept in Plant Sciences (FM-30)

Module 1: Overview of Plant Science: General introduction to different plant groups Thallophytes
(Algae, Fungi) Bryophytes and Tracheophytes with general examples.

Module 2: Introduction to Microbes — Virus and Bacteria. Cell wall structure of Gram positive and Gram
negative bacteria (Concept), Types of Virus, DNA and RNA, structure of bacteriophage. Economic
importance of microbes.

Module 3: Introduction to Thallophytes- Algae - general characters of algae, ecology and distribution,
ecological and economic importance of algae. Morphology and lifecycle of Nostoc sp and Chara sp.

Module 4: Introduction to light microscopy (Simple and compound): Different types of optical
microscope: Simple and compound microscope, their parts and functions.

Topic content of PRACTICAL part [01 Credit] (Teaching hours = 15)

BOTDCM-101 P (Practical) (FM-20)

e Study of vegetative and reproductive structures of Nostoc, Oedogonium (Macrandrous), and Chara
through temporary preparations and permanent slides.

o Electron Micrographs/Models of viruses — T-Phage and TMV.

e Observation of microorganisms in Curd (Simple staining: Methylene blue)

e Study from Permanent slides Gram positive and Gram Negative bacteria (No work out)

Suggested readings

e Kumar, H.D. & Singh, H.N. ....Introductory Phycology [East-West Press Pvt. Ltd]

e Bold, H.C. & Wynne, M.J. ......... Introduction to Algae: Structure & Reproduction [Prentice Hall]

e Ganguly, H.C. &Kar, AK......College Botany Vol.-l1l [New Central Book Agency]

e Kumar, H.D. & Singh, H.N. ....Introductory Phycology [East-West Press Pvt. Ltd]

o Atlas, RM. .o Principles of Microbiology [McGraw Hill]

e Banerjee, A K. & Banerjee, N. ...Fundamentals of Microbiology and Immunology [New Central
Book Agency]

e Pelczar, M.J., Chan, P.C.S. & Krieg, N.R. ......... Microbiology [Tata McGraw Hill]



SEMESTER-II

Topic content of THEORY part [03Credits] (Teaching hours = 45)

BOTDCM- 201 T: Fungi, Lichens and Archegoniate (FM-30)

Module 1: Fungi - General characters of Fungi, Life cycle, economic importance of fungi, Lifecycle
of Rhizopus sp.

Module 2: Lichens- Occurrence; General characteristics; Growth forms and range of thallus
organization, ecological and economic importance.

Module 3: Bryophytes- General characters, Range of thallus organization, Life cycle of Marchantia
and Funaria. Ecological and economic importance of bryophytes.

Module 4: Pteridophytes- General characters, life cycle with reference to Apospory and Apogamy.
Life cycle of Lycopodium and Pteris sp, ecological and economic importance of pteridophytes.

Topic content of PRACTICAL part [01 Credit] (Teaching hours = 15)

BOTDCM-201 P (Practical) (FM-20)

Asexual stage from temporary mounts of Rhizopus and Ascobolous/ Peziza (No work out)

Lichens: Morphological Study of growth forms of lichens from museum/preserved specimen
(crustose, foliose and fruticose)

Type study using semi permanent mounts: Morphological and Anatomical features of Marchantia
(antheridial and archegonial heads) and Funaria (Capsule)

Type study using semi permanent mounts: Morphological and Anatomical features Lycopodium-
Strobilus (L.S) and Pteris- morphology, rachis (T.S).

Suggested readings

Hoek, C., Mann, D.G. &Jahns, H.M. 1995 ....... Algae: an..... [Cambridge Univ. Press]

Seaward, M.R.D. (1977) (Ed.), Lichen ecology, Academic Press, London.

Sharma, P.D. (2011). Plant Pathology, Rastogi Publication, Meerut, India.

Agrios, G.N. (1997) Fungi, 4th edition, Academic Press, U.K.

Negi, Hans Raj, Lichens: A valuable bioresource for environmental monitoring and sustainable
development, Resonance. India, 2003,8(1), 51-58

PUIE, P Bryophyte [Atmaram& Sons]

Rashid, A. ..o An Introduction to Bryophyta [Vikas Publishing House]

Vashishta, B.R. ..o Bryophyta [S. Chand & Co.]

Vashistha, P.C., Sinha, A.K., Kumar, A. (2010). Pteridophyta. S. Chand. Delhi, India.Gifford, E.M.
& Foster, A.S. ............ Morphology and Evolution of Vascular Plants [Freeman & Co.]

Mukherjee, R.N. & Chakraborty, K. ......... An Introduction to Vascular Cryptogams (Pteridophytes)




YEAR II
SEMESTER-I1I

Topic content of THEORY part [03Credits] (Teaching hours = 45)
BOTDCM- 301 T: Gymnosperms, Paleobotany and Plant Ecology (FM-30)

Module 1: Gymnosperms - General characters, morphology and anatomy and life cycle of Cycas and
Pinus. Ecological and economic importance of Gymnosperms

Module 2: Palaeobotany — Introduction to paleobotany, fossils, definition and types, fossilization process.
Type study of Glossopteris (leaf) and Calamites (Stem).

Module 3: Ecology: Basic concepts, Levels of organization, tropic structure, concept of food chain, food
web, ecological pyramid and models of energy flow.

Module 4: Adaptive Ecology of hydrophytes and xerophytes (Morphological and anatomical features)

Topic content of PRACTICAL part [01 Credit] (Teaching hours = 15)
BOTDCM-301 P (Practical) (FM-20)

e Morphological and anatomical features of Leaflet (T.S) and Morphological studies of
Megasporophyll and Microsporophyll of Cycas.

e Morphological and anatomical features of Needle (T.S) and Morphological studies of Male and
Female Cones of Pinus.

o Fossils (Museum specimen) Morphological studies of leaf fossil Glossopteris and anatomical
structures (T.S.) of Calamites.

e Adaptive Morphological and Anatomical studies of Hydrophyte: (Eichhornia, Hydrilla and
Ludwigia) and Xerophyte: (Opuntia and Nerium)

Suggested Readings

@  PUML,P. e Bryophyte [Atmaram& Sons]

o Rashid, A. ..o An Introduction to Bryophyta [Vikas Publishing House]

e Vashishta, B.R. ....c.cccoviiiiii e, Bryophyta [S. Chand & Co.]

e Vashistha, P.C., Sinha, A.K., Kumar, A. (2010). Pteridophyta. S. Chand. Delhi, India.

e Gifford, E.M. & Foster, AS. ............ Morphology and Evolution of Vascular Plants [Freeman &
Co.]

e Mukherjee, R.N. & Chakraborty, K. ....... An Introduction to Vascular Cryptogams
(Pteridophytes) [Kalyani Publishers]

e Rashid, A. ..o An Introduction to Pteridophyta [Vikas Publishing House]

e Bhatnagar, S.P. & Moitra, A. (1996). Gymnosperms. New Age International (P) Ltd Publishers,
NewDelhi, India.

e Raven, P.H., Johnson, G.B., Losos, J.B., Singer, S.R. (2005). Biology. Tata McGraw Hill, Delhi.

e Verma, P.S. & Agarwal, V.K. .......ccocoevvennnnn. Concept of Ecology [S. Chand & Co.]

o Kumar, HD. ..o Modern Concept of Ecology [Vikas Pub House]



SEMESTER-IV

Topic content of THEORY part [03Credits] (Teaching hours = 45)

BOTDCM- 401 T: Plant Anatomy and Embryology

(FM-30)

Module 1: Meristimatic and permanent tissues: Organization of shoot apex (Tunica-corpus concept) and
organization of root apex (Korper-Kappe concepts); Structure of dicot and monocot leaf

Module 2: Structure of Xylem and Phloem tissue; Types of stele; Vascular bundle -types and function,
Anatomy- Study of stem and root of monocot (Zea mays) and dicot (Helianthus sp).

Module 3: Structure of anther and pollen; Structure and types of ovules; Structure of mature embryo
sac.; Pollination and fertilization: Pollination mechanisms and adaptations; Double fertilization;

Module 4: Embryo and endosperm: Endosperm types, structure and functions; Dicot and monocot
embryo; Apomixis and polyembryony (Concept only)

Topic content of PRACTICAL part [01 Credit] (Teaching hours = 15)

BOTDCM-401 P (Practical) (FM-20)

Study of anatomical details through permanent slides/temporary stain mounts/ macerations/
permanent slides, T.S of monocot (Zea mays) and dicot (Helianthus sp) stems.

Study of anatomical details through permanent slides/temporary stain mounts/ macerations/
permanent slides, T.S of monocot (Zea mays) and dicot (Helianthus sp) roots.

Ultra -structure of mature egg apparatus cells through electron micrographs.

Dissection of embryo/endosperm from developing seeds

Suggested Readings

O Faln, A. oo Plant Anatomy [Pergamon press]

o Foster, AS. ... Practical Plant Anatomy [D. Van Nestnand Co.

e Ganguly, H.C. & Kar, A K. ......College Botany Vol. | [New Central Book Agency]

e Mitra, D., Guha, J. & Chowdhury, S.K....Studies in Botany, VVol.l [Moulik Library]

e Nair,PKK. ....cccoeve Pollen Morphology of Angiosperms [Scholar Publication]

e Maheswari, P. ........cccoeueee. Introduction to the Embryology of Angiosperms [Tata McGraw Hill]
e Bhojwani, S.S. & Bhatnagar, S.D. .The Embryology of Angiosperms [Vikas Publishing House]



YEAR Il
SEMESTER-V

Topic content of THEORY part [03Credits] (Teaching hours = 45)
BOTDCM- 501 T: Plant Morphology and Taxonomy of Angiosperms (FM-30)

Module 1: Morphology and plant taxonomy of angiosperms, Leaf: Types, Margin, Base, Venation and
Phyllotaxy, Petiole and modifications., Inflorescence: types with examples; Flower: Floral parts,
Thalamus and insertion of floral parts, Calyx, Corolla, Aestivation, Perianth, Stamen: Types and anther
shape. Carpel : types, placentation-types, ovule structure and types; Fruit types with examples.

Module 2: Taxonomic hierarchy: Concept of taxa (family, genus, species); Categories and taxonomic
hierarchy; Species concept (taxonomic, biological, evolutionary). Basic principles of ICN,

Module 3: Classification: Concept of natural, artificial and phylogenetic system of classification with one
example each (detailed classification not included).

Module 4: Diagnostic features of Families: Dicotyledons Malvaceae, Solanaceae, Labiateae,
Monocotyledons- Poaceae .Advanced characteristic features of Asteraceae and Orchidaceae.

Topic content of PRACTICAL part [01 Credit] (Teaching hours = 15)
BOTDCM-501 P (Practical) (FM-20)

¢ Morphology: Morphological studies (No working out): Different types of phyllotaxy in plants; Types
of special inflorescence; Placentation; Different types of fruits. (Simple, composite and aggregate)

e Study of vegetative and floral characters of the following families (Description, V.S. flower, section
of ovary, floral diagram/s, floral formula/e and systematic position according to Bentham &
Hooker’s system of classification); Identification up to Family only

o Malvaceae- Sida/ Abutilon
o Lamiaceae/ Labiateae — Leucas/ Leonurus
o Solanaceae- Solanum/ Nicotiana

Suggested readings

o Eames, AJ. .o Morphology of Angiosperms [McGraw Hill]
@ ESaU, K. o Plant Anatomy [Wiley Eastern]
e Lawrence, GHM. .....coeiinininn Taxonomy of Vascular Plants [Oxford & IBH]
o Datta, S.C. ..o Systematic Botany [Wiley Eastern]
e Mukherjee, S. .....ooveviviiinn, College Botany Vol. Il [New Central Book Agency]
e Mitra, D., Guha, J. & Chowdhury, S.K...Studies in Botany, Vol. | [Moulik Library]
o Naik, V.N. .o Taxonomy of Angiosperms [Tata McGraw Hill]
e Heywood, V.H. ..o Flowering Plants of India [Oxford University Press]



SEMESTER-VI
Topic content of THEORY part [03Credits] (Teaching hours = 45)
BOTDCM- 601 T: Plant Physiology and Plant Metabolism (FM-30)

Module 1: Plant-water relations: Importance of water, water potential and its components (concept only).
plasmolysis, deplasmolysis, Transpiration and its significance; Factors affecting transpiration; Root
pressure and guttation, Mineral nutrition: Essential elements, macro and micronutrients, Phloem loading
and unloading

Module 2: Photosynthesis: Light absorption in plants, Light and dark reactions of phostosynthesis, basic
of Calvin cycle (C3 cycle), Respiration- Glycolysis, anaerobic respiration, TCA cycle; Oxidative
phosphorylation.

Module 3: Biomolecules Carbohydrates: Nomenclature and classification; Monosaccharides ;
Disaccharides; Oligosaccharides, Polysaccharides, Definition and major classes of storage and structural
lipids; Fatty acids structure and functions; Structure of amino acids and classification, biological roles of
proteins. Nucleic acids: Structure of nitrogenous bases; Structure and function of nucleotides; Types of
nucleic acids DNA and RNA, (structure of t- RNA).

Module 4: Enzymes- Definition, Structure of enzyme: holoenzyme, apoenzyme, cofactors, coenzymes
and prosthetic group; Classification of enzymes, secondary metabolites , Alkaloids- precursor and
significance.

Topic content of PRACTICAL part [01 Credit] (Teaching hours = 15)
BOTDCM-601 P (Practical) (FM-20)

o Determination of Stomatal frequency and rate of transpiration per stomata per hour.

e Measurement of oxygen uptake by respiring tissue (per gram / hr.) by germinating seeds.

o Effect of carbon dioxide on the rate of photosynthesis. (varying HCO- 3 concentration using
bicarbonate in an aquatic plant to find out the optimum and toxic concentration)

e Qualitative detection of nature of carbohydrate- glucose, fructose and starch from laboratory
samples.

Suggested reading
e Hopkins, W.G. and Huner, A. (2008). Introduction to Plant Physiology. John Wiley and Sons.,

U.S.A. 4th edition.
e Taiz, L., Zeiger, E., M@ller, I.M. and Murphy, A (2015). Plant Physiology and Development.
Sinauer Associates Inc. USA. 6th edition.
e Bajracharya D. (1999). Experiments in Plant Physiology-A Laboratory Manual. Narosa
Publishing, House, New Delhi.



YEAR IV
SEMESTER-VII

Topic content of THEORY part [03Credits] (Teaching hours = 30)

BOTDCM- 701 T: Cell Biology and Genetics (FM-30)

Module 1: The cell: Cell as a unit of structure and function; Characteristics of prokaryotic and eukaryotic
cells; Overview of membrane function; fluid, mosaic model; Ultra structure of Nucleus and Chloroplast.

Module 2: Cell division: Mitosis and Meiosis- Different stages and significance.Cell Cycle-Definition,
and different phases of eukaryotic cell cycle; Regulation of cell cycle.

Module 3: Mendelian genetics: Mendelism: Principles of inheritance; Chromosome theory of
inheritance; Autosomes and sex chromosome, Incomplete dominance and co-dominance; Multiple alleles,
basics of linkage and crossing over, Sex linkage.

Module 4: Changes in chromosome number and structure: Euploidy and aneuploidy, chromosomal
rearrangements deletion, duplication, inversion, and translocation. Fine structure of gene.

Topic content of PRACTICAL part [01 Credit] (Teaching hours = 15)
BOTDCM-701 P (Practical) (FM-20)

e Study of Mitotic Chromosomes: Metaphase chromosome preparation, free hand drawing,
determination of 2n number and comment on chromosome morphology of root tips of Allium cepa.

e Study of Meiotic Chromosomes, Smear preparation of meiotic cells, identification of different stages
(at least two) and free hand drawing of those stages- from flower buds of Allium cepa

¢ Identification from permanent slides : Different normal stages of Mitosis and Meiosis

e Determination of goodness of fit in normal and modified mono and dihybrid ratios (3:1, 9:7, 13:3;
9:3:4,12:3:1, 9:3:3:1) by Chi-square analysis and comment on the nature of inheritance.

Suggested readings

o Powar,CB. ..o, Cell Biology [Himalaya Publishing House]

Verma, P.S. & Agarwal, V.K. .............. Concept of Cell Biology [S. Chand & Co.]

e Bhojwani, S.S. and Razdan, M.K., (1996). Plant Tissue Culture: Theory and Practice. Elsevier,
Science Amsterdam. The Netherlands.

e Gardner, E.J., Simmons, M.J. & Snustad, D.P...Principles of Genetics [John Wiley]

o GUPLa, P.K. e Genetics [Rastogi Publications]



SEMESTER-VIII
Topic content of THEORY part [03Credits] (Teaching hours = 45)

BOTDCM- 801 T: Plant Breeding, Biostatistics and Plant Biotechnology (FM-30)

Module 1: Plant Breeding: Introduction; Breeding systems: modes of reproduction in crop plants.
Methods of crop improvement: Acclimatization; Selection methods: For self pollinated, cross pollinated
and vegetatively propagated plants; Heterosis and Hybrid vigour; Concept of Inbreeding depression and
heterosis.

Module 2: Biostatistics: Introduction to Biostatistics: Characteristics, Usefulness and Limitation, Types
of Data. Sampling methods-concept of sampling of population, measures of central tendency and
dispersal: determination of mean, mode, median, variance, standard deviation and standard error.

Module 3: Rules of probability (Addition and Multiplication theorem), Null-hypothesis, Tests of
significance: chi square test, t-test (student and paired t-test).

Module 2: Plant biotechnology: Totipotency: Organogenesis; Embryogenesis (somatic and zygotic);
Micropropagation and its application. Restriction Endonucleases, types and examples. Recombinant DNA
Techniques (Concepts) Northern, Southern and Western Blotting, DNA Finger printing; Molecular DNA
markers i.e. RAPD, RFLP; DNA sequencing: Principles of PCR and its application.

Topic content of PRACTICAL part [01 Credit] (Teaching hours = 15)

BOTDCM-801 P (Practical) (FM-20)

e Study of floral structure of self-pollinated and cross pollinated crops.(Work out)

e Emasculation and hybridization techniques in self and cross pollinated crops. (Demonstration)

e Familiarization with basic equipments in tissue culture- Demonstration of transfer of explants under
sterile conditions.

o Univariate analysis of statistical data: Statistical tables, mean mode, median, standard deviation, and
standard error (using seedling population/leaflet size).

Suggested Readings

e Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and Applications of
recombinant DNA. ASM Press, Washington

Dubey, R.C. ..o Biotechnology [S. Chand & Co.]
Chawdhuri, H.K. ............. Elementary Principles of Plant Breeding [Oxford & IBH]
Poehlman, J.M. & Barthakur, D. .......c.ooovveeeeeeeen Plant Breeding [Oxford & IBH]

B.D. ..covvrn. Plant Breeding: Principles and Methods [Kalyani Publishers] 6.

Sokal, R.R. & Rohlf, F.J. ...cccoovvn Introduction to Biostatistics [W H Freeman]



Marks and Question type distribution for Botany Minor Course [PRACTICAL]

BOTDCM Full Marks: 20

Course Question types Marks
Workout of Specimen (Permanent and Semi Permanent Slides) : 10
Identification with reasons for two specimen ( 2.5 x 2= 5 marks) 05
OR
BOTDCM Demonstration of techniques: any one (5 marks)
Laboratory records/Practical Note book/Submissions 02
Viva voce 03




