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B.Sc. (Botany)
Syllabus of Semester Scheme

B.Sc. (Botany) I Semester-2019-20

Scheme Duration Max.Marks Min.marks
Paper-1 3hrs 60 24
Paper-II 3hrs 60 24
Practicals- 4hrs 50 18

Paper-1 Algae and Bryophyta
Duration: 3 Hrs Max. Marks:.60

Unit-1
Algae : General Characters, Classification and economic importance, life cycle pattern in algae.

Unit-11

General account of Cyanophyceae, economic importance, life history of Nostoc and Oscillatoria,
General account, Important features and life history of Chlorophyceae: Ulothrix, Volvox, Oedogonium,
Coleochaete and Chara.

Unit-111

General Characters, Important features and life history of Xanthophyceae-Vaucheria, Phaeophyceae.-
Ectocarpus, Sargassum, Rhodophyceae-Polysiphonia.

Unit-1V

Bryophyta : General Characteristics and classification of bryophyta, economic importance and
alternation of generation.

Unit-Vv

Structure, reproduction and economic importance of Hepaticopsida-Riccia, Plagiochasma, Marchantia
and Porella, Anthocerotopsida-Anthoceros, Bryopsida-Sphagnum, Andreaea and Polytrichum.



Paper-11 Fungi, Microbes and plant diseases

Duration: 3 Hrs Max.Marks:60
Unit-1

Fungi : General Characters, classification and (Alexopoulos and mims 1979)economic importance.

Important features and life history of mastigomycotina-Phytophthora.

Unit-11

Important features and life history of Oomycotina-Albugo, Ascomycotina-Saccharomyces, Penicillium,
Erysiphe, Neurospora.

Unit-111

Important features and life history of Basidiomycotina-Puccinia, Ustilago and Agaricus,
Deuteromycotina-Colletotrichum and Alternaria.

Unit-1V

Viruses and Bacteria: General account of viruses and mycoplasma, Bacteria-structure, nutrition,
reproduction and economic importance, General account of cyanobacteria.

Unit-V

Plant diseases and general account of lichens, special studies about green ear disease, white rust, stem
rust disease of wheat, smut disease, citrus canker, Tobacco mosaic disease, Little leaf disease of brinjal.

Books Recommended :

Vashistha, B.R. 1989, Algae, S. Chand and Co. Delhi.

Vashistha, B.R. 1989, Fungi, S. Chand and Co. Delhi.

Pandey S.N. & other. 1995, A Text Book of Botany Vol. I, Vikas Publications Dehli.
Pandey S.N. & other1995, A Text Book of Botany Vol. I, Vikas Publications Dehli.
Alexopoulos and mims 1979 wiley Eastern, N.Delhi

Dubey H.C. 2017 fungi: Scientific Pubhlishers, Jodhpur
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PRACTICAL
Microscopic preparation and study of the following algal material: Nostoc, Oscillatoria,
Ulothrix, Dictyota, Chlamydomonas, Volvox, Coleochaete, Oedogonium, Vaucheria, Chara,
Ectocarpus Sargassum and Polysiphonia.
Staining of different types of Bacteria.



Study of some locally available plant diseases caused by Viruses. Mycoplasma, Bacteria and
Fungi in field/laboratory.

TMV, Little leaf of Brinjal. Citrus canker.

Green ear disease of Bajra.

Study of External morphology and microscopic preparations of following Bryophytes: Riccia,
Marchantia, Plagiochasma, Anthoceros, Sphagnum, Andreaea and Polytrichum.

Marking Scheme

There shall be a practical examination of 4 hours duration and the distribution of marks shall be
as follows:-

Students
Regular Ex./Non
collegiate
1. Preparation, Mounting and Identification of Algae 5 7
2. Preparation, Mounting and Identification of Bryophyta 5 7
3. Preparation, Mounting and Identification of Fungi 6 8
4. Bacterial Staining 3 4
5. Plant disease (specimen/mounting) 3 4
6. Spots 1-5 15 15
7. Viva-Voce 5) 5)
8. Practical Record 8 -

TOTAL 50 50
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B.Sc. (Botany) Il Semester

Scheme Duration Max.Marks Min.marks
Paper-1 3hrs 60 24
Paper-II 3hrs 60 24
Practicals- 4hrs 50 25

Paper-1 Pteridophyta and Paleobotany

Duration: 3 Hrs Max. Marks:60

Unit-I
Pteridophyta: General characteristics of first vascular land plants, types of steles,
Heterospory & Seed habit. classification of Pteridophytes.

Unit-11
Important characteristics of Psilopsida, Lycopsida, Sphenopsida, and Pteropsida,
Alternation of generations, Structure and Reproduction in Lycopodium.

Unit-111

Structure and Reproduction in Selaginella, Equisetum, Adiantum and Marsilea.

Unit-1Vv
Paleobotany: Geological times cale, Fossilization, Types of fossils, Techniques of fossil
study.

Unit-1Vv



General characters of Rhynia, Lepidodendron, Calamites, Cladoxylon. Aims &
objectives of paleobotany

Paper-11 Cell Biology and Genetics

Duration: 3 Hrs Max. Marks-60

Unit-1
The cell envelopes : Plasma membrane, bilayer lipid structure, functions of the cell wall,
ultra structure of prokaryotic and eukaryotic cells.
Structure and functions of other organelles: Golgi bodies, Endoplasmic reticulum,
Peroxisomes, vacuoles.

Unit-11
Structure and function of nucleus : Ultrastructure, nuclear membrane, nucleolus.
Chromosome organization : Morphology, Centromere and telomere, chromosome
alterations, deletion, duplication, translocation, inversion, variations in chromosome

number, aneuploidy, polyploidy, sex chromosomes.

Unit-111
DNA the genetic material ; DNA structure, replication of DNA, protein interactions,
Nucleosome model, genetic code, satellite and repetitive DNA, cell division-Mitosis,
Meiosis.

Unit-1V

Genetic Inheritance : Mendelian laws of segregation and independent assortment
Linkage analysis, allelic and non allelic interaction.
Gene expression : Structure of gene, transfer of genetic information,
transcription,translation, protein synthesis, ribosomes.

Unit-V

RNA ;regulation of gene expression in prokaryotes, Lac operon.
Genetic Variations : Mutations, spontaneous and induced mutations.
Extranuclear genome : presence and function of mitochondrial and plastid DNA,
Plasmids.
PRACTICALS

Microscopic preparations and study of the following:



Pteridophytes: Lycopodium, Selaginella, Equisetum, Adiantum and Marsilea.

Microscopic examination of shides of fossil plants, specimen/photograph-Rhynia,
Lepidodendron Calamites and Cladoxylon.

Marking Scheme

There shall be a practical examination of 4 hours duration and the distribution of marks
shall be as follows-

Students

Regular Ex./Noncollegiate

1. Preparation, mounting and Identification 10 12
of vegetative part of Pteridophyta

2. Preparation, mounting and Identification 4 5
of reproductive part of Pteridophyta

3. Smear preparation of onion root tips, 10 12
study of cell division.

4, Monohybrid / Dihybrid ratio. 3 4

5. Spots  (1-5) 10 10

6. Viva-Voce 5 7

7. Practical record 8 -

Total 50 50
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Duration 3 hrs.

Unit-1

Unit-11

Unit-111

Unit-1V

Unit-V

Duration 3 hrs.

Unit-I

Unit-I1

B.Sc. (Botany) 111 Semester

Paper-1
Diversity and Systematics of Gymnosperms
Max. Marks 60

General Features of Gymnosperms and their classification; Evolution and
diversity of gymnosperms.

Distribution of Gymnosperms in India, Economic importance, Affinity of
Gymnosperms.

Fossil Gymnosperms: Comparative account and salient features of Cycadofilicales,
Cordaitales, Bennettitales.

Morphology of Vegetative and Reproductive Parts: Anatomy of root, stem and leaf;
Reproduction and life cycle of Cycas, Pinus and Ephedra.

Morphology of Vegetative and Reproductive Parts: Anatomy of root, stem and leaf;
Reproduction and life cycle of Ginkgo, Taxus and Gnetum.

Paper - 11
Diversity and Systematics of Angiosperms
Max. Marks 60

Origin and Evolution of Angiosperms: Some examples of primitive Angiosperms and
Ranales.

Angiosperm Taxonomy: Brief history; Aims and fundamental components; Alpha
taxonomy, Omega-taxonomy, Keys, Taxonomic literature, Botanical nomenclature;
Principles and rules; Taxonomic ranks; Type concept, Principle of priority.



Unit-111 Classification of Angiosperms: Salient features of the systems proposed by Bentham
& Hooker and Engler & Prantl; Major contributions of cytology, phytochemistry and
taximetrics to taxonomy.

Unit-1V Diversity of flowering plants as illustrated by members of the families
Ranunculaceae, Brassicaceae, Papaveraceae, Capparidaceae, Malvaceae, Rutaceae,
Fabaceae and Apiaceae.

Unit-V Salient Features of Some Families: Asteraceae, Acanthaceae, Apocynaceae,
Asclepediaceae, Solanaceae, Lamiaceae, Amaranthaceae, Euphorbiaceae, Liliaceae
and Poaceae.

SUGGESTED READINGS:-
Bhatnagar, S.P. and Moitra, A. 1996. Gymnosperms. New Age International Limited, New Delhi.

Stewart, W.M. 1983. Paleobotany and the Evolution of Plants. Cambridge University Press,
Cambridge.

Davis, P.H. and Heywood, V.H. 1963. Principles of Angiosperm Taxonomy. Oliver and Boyd, London.

Heywood, V.H. and Moore, D.M. (eds) 1984. Current Concepts in Plant Taxonomy, Academic Press,
London.

Jeffrey, C. 1982. An Introduction to Plant Taxonomy, Cambridge, University Press, Cambridge
London.

Jones, S.B. Jr and Luchsinger, A.E. 1986 Plant Systematics (an edition). McGraw Hill Book Co., New
York

Maheswari, J.K. 1963. Flora of Delhi. CSIR, New Delhi.
Radford, A.E. 1986. Fundamentals of plant systematics. Harper and Row, New York.
Singh, G. 1999. Plant Systematics: Theory and Practice. Oxford and IBH Pvt. Ltd., New Delhi.

Stace, C.A. 1989 Plant Taxonomy and Biosystematics (an edition). Edward Arnold, London.
Sharma Niranjan 2002. The flora of Rajasthan, Aavishkar Publishers Jaipur.

Raven, P.H., Evert, R. F. and Eichhorn, S.E. 1999. Biology of Plants. 5th edition. W.H. Freeman and
Co., Worth Publishers, New York

Thomas, P. 2000. Trees Their Natural History, Cambridge University Press Cambridge.



PRACTICALS MARKING SCHEME:-

There shall be a practical examination of 4 hours duration and distribution of marks shall be as follows:

Time: 4 hrs Max.Marks 50
Regular Ex./Non collegiate
1. A double stained section of plant 7 10

part (vegetative) of Gymnosperms.
2. T.S./L.S. of Reproductive 4 5

part (Gymnosperms)
3. (A) Description of flowering twig in 7 10
semi technical language assigning

its family. Give suitable diagrams

(B) Description of reproductive parts of 4 5

of a flower assigning its family. Draw floral diagram.

4. Spots-Five (3 Marks each) 15 15
5. Viva voce 5 5
6. Practical record 8 -

Total 50 50



PRACTICAL EXERCISES:-

Gymnosperms

Cycas

Pinus

Habit, armour of leaf bases on the stem (if specimen is not available show photograph), very
young leaf (circinate venation) and old foliage leaves, scale leaf, bulbils, male cone (specimen);
microsporophyll, megasporophyll, mature seed.

Study through permanent slides - normal root (T.S.), stem (T.S.) (if sections are not available
show photographs), ovule (L.S.).

Study through hand sections or dissections - coralloid root (T.S.), rachis (T.S.), leaflet (T.S.),
microsporophyll (T.S.), pollen grains (W.M.)

Habit, long and dwarf shoot showing cataphylls and scale leaves, T.S. wood showing growth
rings, male cone, 15! year, 2nd year and 3rd year female cones, winged seeds.

Study through permanent slides - root (T.S.), female cone (L.S.), ovule (L.S.), embryo (W.M.)
showing polycotyledonous condition.

Study through hand sections or dissections - young stem (T.S.), old stem (wood) (T.L.S. and
R.L.S.), needle (T.S.), male cone (L.S.), male cone (T.S.), pollen grains (W.M.)

Ephedra

Habit and structure of whole male and female cones.
Permanent slides - female cone (L.S.).

Hand sections/dissections - node (T.S.), internode (T.S.), male cone (T.S. and L.S.), pollen
grains.

Ginkgo, Taxus & Gnetum - Study of morphology and anatomy of vegetative and reproductive
parts.

Angiosperms

The following species are suitable for study. This list is only indicative. Teachers may select  plants
available in their locality.
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Ranunculaceae: Ranunculus, Delphinium
Brassicaceae: Brassica, Iberis

Papaveraceae: Argemone, Papaver

Malvaceae: Hibiscus, Abutilon

Rutaceae: Murraya, Citrus

Fabaceae: Faboideae-Lathyrus, Cajanus, Melilotus, Trigonella
Caesalpinioideae-Cassia, Caesalpinia
Mimosoideae-Acacia, Prosopis, Mimosa

Apiaceae: Coriandrum, Foeniculum, Anethum
Asteraceae: Helianthus, Ageratum, Sonchus, Tridax
Acanthaceae: Adhatoda, Peristrophe
Apocynaceae: Vinca, Thevetia, Nerium
Asclepiadaceae: Calotropis

Solanaceae: Solanum, Withania, Datura
Euphorbiaceae: Euphorbia, Phyllanthus, Ricinus
Lamiaceae: Ocimum, Salvia

Amaranthaceae: Amaranthus, Achyranthus
Liliaceae: Asphodelus, Asparagus

Poaceae: Avena, Triticum, Hordeum.
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B.Sc. (Botany)
Syllabus of Semester Scheme

B.Sc. (Botany) IV Semester-2019-20

Scheme Duration Max.Marks Min.marks
Paper-1 3hrs 60 24
Paper-II 3hrs 60 24
Practicals- 4hrs 50 18

Paper-1 Development and Embryology of Angiosperms
Unit-1I
Flower : A modified shoot, structure, development and symmetry of

flowers, functions, structure of anther and pistil. Development of male and female
gametophytes.

Unit-11
Embryology:- Types of pollination, attractions and rewards for
Pollinators, Pollen pistil inter action, Self incompatibility .
Semester-111
Double fertilization, Formation of seed, endosperm and embryo,

Fruit development and maturation.



Fruit and seed dispersal strategies, Mobilization of stored
Products during seed germination.

Unit-1V
Structure of mature seed (Dicot and Monocot embroy)
Significance of seed :- Suspended animation and its causes
Seed a unit of genetic recombination and a source of

replenishment. Ecological adaption in seeds.

Unit-V
Experimental embryology: Introduction, Nutrient medium
Aseptic condition.
Production of haploids: androgenesis, gynogenesis, importance
of haploids, embryo cutture, endosperm culture parthenocarpy, and
polyembryony.
Vegetative reproduction : Vegetative Propagation, grafting and its

economic aspects.

Paper Il Morphology, Anatomy and Plant breading

UNIT I

The basic body plan of flowering plant:- General body Structure, Modular type of

development. Convergence and evolution of tree habit in Gymnosperm, monocotyledons

and dicotyledons. Type of trees (Largest and longest trees)



UNIT- 11

Morphological diversity in plants due to habit, habitate, Diversity in plant forms,
diversity in plant based on the nature of stem. Canopy architecture (structure and types

of canopy), Factors affecting canopy. Cambium and its function.

UNIT- 11

The shoot system: The Shoot apical meristem and its histological organization and its

related theories. Vascularization of primary shoot in monocoty ledons and dicotyledons.

Formation of Internodes, Branching pattern, monopodial and sympodial growth.

UNIT-IV

Internal Structure of Plants

Tissues: Meristematic tissues, Permanent tissues and Secretory tissues.

Tissue System: Epidermal tissue system and Ground tissue system.

Formation of Secondary xylem, Growth ring, Heart wood and sap wood and periderm.
UNIT-V

Plant breeding:- Introduction and objectives of plant breeding. Selection methods
(Mass, pureline and clonal). Introduction and acclamatization, Hybrdisation, Hybrid
vigour and Heterosis.
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B.Sc. (Botany)
Syllabus of Semester Scheme

B.Sc. (Botany) V Semester-2019-20

Scheme Duration Max.Marks Min.marks
Paper-I 3hrs 60 24
Paper-11 3hrs 60 24
Practicals- 4hrs 50 25

Paper-I Plant Physiology and Biochemistry
Duration: 3 Hrs Max. Marks:60

Unit-1
Plant water relations : physical properties of water, diffusion osmosis, Mechanism of
Osmotic pressure, Turgor pressure, wall pressure, Diffusion osmotic pressure deficits,
absorption, transport of water and transpiration.
Transport of organic substances : Mechanism of phloem transport, source sink

relationship, factors affecting translocation.

Unit - 11
Photosynthesis : Significance, photosynthetic pigments, action spectra and z-scheme.
Photophosphorylation, C-3 & C-4 pathway, CAM plants, and CAM cycle.



Unit — 11
Respiration : ATP the biological energy currency, aerobic and anaerobic respiration
kreb’s cycle, electron transport mechanism, redox potential, oxidative phosphorylation,
pentose phosphate pathway.

enzymology: Nomenclature, characteristics of enzymes, concept of enzyme, apo enzyme
and cofactors, regulation of enzyme activity, mechanism of action.

Unit- 1V
Nitrogen and lipid metabolism : Biology of nitrogen fixation, importance of nitrate
reductase and its regulation, ammonium assimilation, structure and function of lipids,
fatty acid biosynthesis, a & B oxidation, saturated and un saturated fatty acids, storage
and mobilization of fatty acids.

Unit-V
Growth and Development : Kinetics of growth, seed dormancy, Seed germination and
factors of their regulation, plant movements, photoperiodism, physiology of flowering,
florigen concept, biological clocks. Physiology of senescence, fruit ripening, plants
hormones auxins, gibberellins, cytokinins, abscissic acid, ethylene, biosynthesis and
mechanism of actions, phytochromes and cytochromes.

Paper — Il - ECOLOGY AND PHYTOGEOGRAPHY

Unit -1
Plant and Environment : Atmosphere (gaseous composition), water: Properties of water
and water cycle), light (global radiation, photosynthetically active radiation),
temperature, soil (development, soil profiles, physico — chemical properties), and biota.

Unit - 11
Morphological, anatomical and physiological responses of plants to water: hydrophytes,
xerophytes and halophytes, temperature, light (heliophytes and sciophytes) and salinity.

Unit — 111
Community ecology : Community characteristics, (analytical and synthetic).Ecological
succession. (Hydrosere, lithosere, psammosere) , concept of climax.



Unit- 1V

Ecosystems : structure, abiotic and biotic components, food chain, food web, ecological
pyramids, energy flow, biogeochemical cycles carbon, water, nitrogen and phosphorus.

Unit—-V

Biogeographical regions of India, vegetation types of India:Forests and grassland with
particular reference to Rajasthan. Environmental pollution — Air, Water and Soil. WWF,
Chipko movement, green house effect. Introduction to Climate change.

Botany Practical

Time: 4 Hrs. Maximum Marks: 50 Minimum Marks: 25
Physiology:
1. To study the permeability of plasma membrane using different

w

concentration of organic solvents.

To study the effect of temperature on permeability of plasma membrane.

To study of effect of toxic substances on permeability of plasma membrane.

To demonstrate the phenomenon of the osmosis by the use of potato
osmometer.

. To study the phenomenon of plasmolysis and deplasmolysis using Tradescantia /

Rhoeo discolor leaves and different concentrations of sugar.

To study the protoplasmic streaming (In Hydrilla / vallisnaria)

To demonstrate the rate of transpiration by wuse of potometers
(Ganong’s/Farmers)

To study the relative rate of transpiration from the leaf surfaces of the different
plants using cobalt chloride paper.

To demonstrate that oxygen is evolved during the photosynthesis by inverted
funnel method.

10. To demonstrate that light is necessary for photosynthesis.
11. To demonstrate the effect of different wavelengths of light during the

photosynthesis.

12.To demonstrate the carbon-dioxide, light, water and chlorophyll are essential for

photosynthesis by moll’s experiment.



13.To compare the rate of photosynthesis under different condition by using
wilmott’s bubbler.

14.comparison of the rate of respiration (R.Q.) of various plant parts or substrates
with the help of Ganong’s respirometer.

15. Separation of chlorophyll pigments by the paper chromatography.

Biochemistry:

1. To study the activity of catalase, peroxidase dehydrogenase enzymes in plant
tissues.
2. Phytochemical test for starch, sugars, protein, fats, tannins, Anthocyanin.

Ecology:

1. To determine minimum size of quadrat for phytosociological studies of
herbaceous plants.
To determine frequency of the herbaceous species by quadrat method.
To determine density and abundance of the herbaceous flora by quadrat method.
4. Soil analysis/Field test
(a) Soil Texture
(b) Soil moisture
5. To determine water holding capacity of soil of grass land or wood land
To determine the pH of given soil samples.
7. To demonstrate the presence of carbonate and chloride in different water
samples/soil samples.

w ™

o

Ecological adaptations:

8. Morphological & Anatomical adaptations in some hydrophytes & Xxerophytes:
(Specimens/slides/section  cutting) Hydrilla, Typha, Eichhornia, opuntia,
Euphorbia, Capparis, Casurin, Nerium, Calotropis

9. Ecological instruments and their working



PRACTICALS EXAM
MARKING SCHEME:-
B.SC. SEM-V

There shall be a practical examination of 4 hours duration and distribution of marks shall be as follows:
Time: 4 hrs Max. Marks 50

1.

(@) Plant physiology-Exercise 10

(Demonstration and description)

(b) Phytochemical tests (Two) 5
(@) Ecology adaptation 5
(b) Field work (Quadrat study) 5
(c) Soil/water test 3
Spots  (2X5) 10
Viva voce 5
Practical record 7

Total 50
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