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F.Y.B.Sc, Botany Syllabus

Preamble of the syllabus

Revised syllabus for F.Y.B.Sc. Botany has been prepared to enhance the
existing syllabus so as to make it more contextual, relevant and commensurate
with the learning capabilities of the learners of first year Botany.

Plant Sciences today are an amalgamation of traditional Botany and various
applied aspects such as modern concepts in Phytochemistry, Molecular biology,
Plant biotechnology, Environmental studies etc.

The well organized curriculum including basic as well as advanced concepts in
plant sciences shall develop interest in the minds of the learners and inspire
them to pursue higher studies in Botany. The curriculum would expose the
learners to the entrepreneurial potential of plant sciences so as to become self-
employed or obtain gainful employment in Plant Sciences based industries.
knowledge are among such important aspects.

Objectives of the Course:

1. To introduce the learners to various plant groups from simple to the most
advanced.

2. To create awareness among the learners about the urgency of
environmental conservation and sustainable use of plants

3. To make the students aware of applications of different plant systems,
processes and products in various industries

4. To highlight the entrepreneurial potential of plant sciences to become
self-employed in the future.

5. To equip the learners with skills of analytical and logical reasoning, keen
observation, collection of scientific data, objective recording of results,
drawing conclusions etc. and other such fundamental skills associated
with the study of any science subject.

6. To create a sound foundation for further studies in Botany.

7. To facilitate career building in Botany.




F.Y.B.Sc, Botany Syllabus

Course Outcome: A student of F.Y.B.Sc. Botany upon completion of the
course will be equipped with following skill sets:

1.

2.

3.

~

Ability to identify basic plant groups, their specific role in the ecosystem
with reference to food chains, recycling of nutrients etc.

Awareness and basic understanding of environmental balance and the
necessity for conservation.

Ability to study internal structures of plant organs and its applications in
various allied processes.

Knowledge about handling plant specimen, their preservation, sectioning
etc.

Knowledge about plant physiology and its applications in various
industrial processes.

Basic understanding of secondary metabolites and their role in health
care.

Basic understanding about plant taxonomy and field studies.
Augmentation of analytical and logical reasoning, observational skills,
objective recording of results etc. and other such fundamental skills
associated with the study of any science subject.

F. Y. B. Sc. Botany
For the subject of botany there shall be two papers for 45 lectures each
comprising of three units of 15 L each.

Semester-I

Paper I: Plant Diversity |
1. Unitl: Algae
2. Unit II: Fungi
3. Unit I1I: Bryophytes

Paper Il: Form and Function |

1. Unit I : Cell Biology

2. Unit 1I: Ecology

3. Unit I11: Genetics
Semester-11

Paper I: Plant Diversity |

1.
2.
3.

Unit | : Pteridophyta
Unit 1I: Gymnosperms
Unit I11: Angiosperms

Paper Il: Form and Function |

1.
2.
3.

Unit | : Anatomy
Unit II: Physiology
Unit I11: Medicinal Botany




F.Y.B.Sc, Botany Syllabus

Scheme of Examination for Each Semester:
Internal Evaluation: 25 (20 marks internal test and 05 marks for attendance)

Semester End Examination: 75 Marks will be as follows -:

Theory:

Each theory paper shall be of two and half hour duration.

I All questions are compulsory and will have internal options.

Q-1 From Unit — I (having internal options.) 20 M
Q-2 From Unit — Il (having internal options.) 20M
Q-3 From Unit — Il (having internal options.) 20M
Q-4 Questions from all the THREE Units with equal

weightage of marks
Allotted to each Unit. 15 M

Practical The External examination per practical course
I will be conducted as per the
Following scheme.

Sr. Particulars of External Practical Examination | Marks%o

No.

1 Laboratory Work 35+35 =70

2 Journal 5+5=10

3 Viva 5+5=10

4 Field Report 5+5=10
TOTAL 100




F.Y.B.Sc, Botany Syllabus

Choice Based Credit Grading and Semester System (CBCGS)
To be implemented from the Academic year 2019-2020

F.Y.B.Sc. Botany Semester | L

CR

USC1BO1Paper | Plant Diversity | 45

Unit | 15

Algae

General Characters of Cyanophyceae with reference to thallus structure,
pigments, reserve food, reproduction and life cycle patterns

General Characters of Chlorophyceae with reference to thallus
structure, pigments, reserve food, reproduction and life cycle patterns

Structure, Life cycle and systematic position of Spirogyra and Nostoc

Economic importance of Algae

Unit 11 15

Fungi

General Characters of Phycomycetae with reference to thallus structure,
nutrition, reproduction and life cycle patterns

Structure, Life cycle and systematic position of Rhizopus and
Saprolegnia

Economic importance of Fungi

Modes of nutrition in Fungi (Saprophytism and Parasitism)

Unit 11 15

Bryophyta

General Characters of Hepaticae

Structure, Life cycle and systematic position of Riccia

F.Y.B.Sc. Botany Semester | L

CR

USC1BO?2 Paper Il Form and Function | 45

Unit | 15

Cell Biology

General Structure of Plant Cell: Cell Wall, Plasma Membrane (bilayer
lipid structure, fluid mosaic model)

Ultrastructure and functions of following cell organelles: Endoplasmic
reticulum, Mitochondrion and Chloroplast

Unit 11 15

Ecology

Concept of Ecosystem, Components of Ecosystem, Biotic interactions

Energy Pyramids, Energy Flow in an Ecosystem

Types of Ecosystems: Aquatic and Terrestrial

Unit 111 15

Genetics

Phenotype/Genotype, Mendelian Genetics; monohybrid; dihybrid; test
cross; back cross ratios

Epistatic and non-epistatic interactions, multiple alleles
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F.Y.B.Sc, Botany Syllabus

F.Y.B.Sc. Botany Semester |

CR

USC1BOP PRACTICAL Paper | — Plant Diversity |

30

Study of stages in the life cycle of Nostoc from fresh/ preserved material
and permanent slides.

Study of stages in the life cycle of Spirogyra from fresh/ preserved material
and permanent slides.

Economic importance of algae: Ulva (Biofuel), Spirulina (Neutraceutical),
Gelidium (Agar), Nostoc (Bio-fertilizer and agent for Phytoremediation)

Study of stages in the life cycle of Saprolegnia from fresh/ preserved
material and permanent slides.

Study of stages in the life cycle of Rhizopus from fresh/ preserved material
and permanent slides.

Economic importance of Fungi: Mushroom, Yeast, wood rotting fungi (any
bracket fungus).

Study of stages in the life cycle of Riccia from fresh/ preserved material.

Study of stages in the life cycle of Riccia with the help of permanent slides.

F.Y.B.Sc. Botany Semester |

CR

USC1BOP PRACTICAL Paper Il — Form and Function |

30

Gram Staining of Bacteria and Yeast

Cell inclusions: Starch grains (Potato and Rice, Euphorbia latex); Aleurone
Layer (Maize)

Cystolith (Ficus); Raphides (Pistia); Sphaeraphides (Opuntia).

Staining and observation of mitochondria from Allium cepa bulb
Identification of cell organelles with the help of photomicrograph: Plastids:
Chloroplast, Amyloplast, Endoplasmic Reticulum, Nucleus and
Mitochondrion

Identification of plants adapted to different environmental conditions:
Hydrophytes: Floating: Free floating (Pistia/Eichornia); Rooted floating
(Nymphaea); Submerged (Hydrilla)

Mesophytes (any common plant); Hygrophytes (Typha/Cyperus)

Xerophytes : Succulent (Opuntia); Woody Xerophyte (Nerium); Halophyte
(Avicennia pneumatophore)

No sections in ecology, only identification and description of specimens.
Morphological adaptations only.

Biotic Interactions: 1.Mutualism example; Root nodules in Leguminous
plants, Lichens and Coralloid roots in Cycas
2. Parasitism example; Cuscuta and any parasitic fungus.

7




F.Y.B.Sc, Botany Syllabus

9. Calculation of mean, median, mode and standard deviation.

10. Frequency distribution, graphical representation of data- frequency

polygon, histogram, pie chart.

11. Study of Karyoptypes: Human: Normal male and female.

F.Y.B.Sc. Botany Semester |1 L | CR
USC2BO1 Paper | Plant Diversity | 45| 2
Unit | 15
Pteridophytes

1. | Structure, Life cycle, Systematic Position and Alternation of Generations in
Nephrolepis

2. | Stelar Evolution

Unit 11 15
Gymnosperms
1. | Structure, Life cycle, Systematic Position and Alternation of Generations in Cycas
2. | Economic importance of Gymnosperms
Unit 111 15
Angiosperms

1. | Leaf Morphology of the prescribed Angiosperm families with respect to: Incisions of
leaf, venation, phyllotaxy, types of stipules, leaf apex, leaf margin, leaf base, leaf
shapes.

2. | Inflorescence: Racemose: simple raceme, spike, catkin, spadix, and panicle. Cymose:
monochasial, dichasial, polychasial. Compound: corymb, umbel, cyathium, capitulum,
verticillaster, hypanthodium.

3. | Study of following families: Cruciferae (Brassicaceae), Apocynaceae, Euphorbiaceae
and Amaryllidaceae.

F.Y.B.Sc. Botany Semester |1 L |[CR
USC2BO?2 Paper Il Form and Function | 45 | 2
Unit | 15
Anatomy

1. | Simple Tissues, Complex Tissues

2. | Primary Structure of Dicot and Monocot Root, Stem and Leaf

3. | Epidermal Tissue System, Types of Hair, monocot and Dicot Stomata

Unit 11 15
Physiology
1. | Water relations in Plants: Water Potential, Pressure Potential, Solute Potential
2. | Enzymes: Classification, Mechanism of Action, Kinetics and Inhibition
Unit 111 15
Medicinal Botany
1. | Concept of primary and secondary metabolites, difference between primary and

secondary metabolites.




F.Y.B.Sc, Botany Syllabus

2. | Grandma’s pouch: Following plants have to be studied with respect to botanical
source, part of the plant used, and active constituents’ present and medicinal uses:
Ocimum sanctum, Adathoda vasica, Zinziber officinale, Curcuma longa, Santalum
album, Aloe vera.

F.Y.B.Sc. Botany Semester |1 L

CR

USC2BOP PRACTICAL Paper | — Plant Diversity | 30

1. Study of stages in the life cycle of Nephrolepis : Mounting of ramentum,
hydathode, T.S. of rachis.

2. T.S. of pinna of Nephrolepis passing through sorus.

3. Stelar evolution with the help of permanent slides: Protostele: haplostele,
actinostele, plectostele, mixed protostele, siphonostele: ectophloic,
amphiphloic, dictyostele, eustele and atactostele.

4, Cycas: T.S of leaflet (Cycas pinna)

o

Megasporophyll, microsporophyll, coralloid root, microspore, L.S. of ovule
of Cycas — all specimens to be shown.

Economic importance of Gymnosperms: Pinus ( turpentine, wood, seeds)

Leaf morphology : as per theory

Types of inflorescence: as per theory

Cruciferae (Brassicaceae), Apocynaceae

B|©o|o N

0. Euphorbiaceae, Amaryllidaceae

F.Y.B.Sc. Botany Semester 11 L

CR

USC2BOP PRACTICAL Paper Il — Form and Function | 30

=

Primary structure of dicot and monocot root.

no

Primary structure of dicot and monocot stem.

3. Study of Dicot and Graminaceous Stomata

Epidermal outgrowths: with the help of mountings

Unicellular: Gossypium/Radish

Multicellular: Lantana/Sunflower

Glandular: Drosera and Stinging: Urtica — only identification with the help
of permanent slides.

Peltate: Thespesia

Stellate: Erythrina/Sida acuta/Solanum/Helecteris

T-shaped: Avicennia

4. Determination of Solute Potential of suitable plant Material by Plasmolytic
Method

5. Study of Effect of pH and Temperature on Amylase Activity

6. Study of Activity of Enzyme Lipase




F.Y.B.Sc, Botany Syllabus

Change in colour because of change in pH: Anthocyanin: Black
grapes/Purple cabbage/Clitoria flowers

Test for tannins, alkaloids and terpenoids from suitable plant material

Identification of plants or plant parts for grandma’s pouch as per theory.

References:

Paper I: Semester |
Unit I: Algae
1. College Botany Volume | and Il Gangulee, Das and Dutta latest edition.
Central Education enterprises
2. Cryptogamic Botany Volume I and Il by G M Smith McGraw Hill.
3. Botany for Degree Students, Algae by B.R.Vasishtha S. Chand
Publications
Unit I1: Fungi
4. Botany for Degree Students, Fungi by B.R.Vasishtha S. Chand
Publications
Unit 111: Bryophytes
5. Botany for Degree Students, Bryophyta by B.R.Vasishtha S. Chand
Publications

Paper Il: Semester |
Unit I: Cell Biology
1. Cell Biology by De Robertis, Wolters, Kluver
2. Cell Biology by Channarayappa, Universities Press
Unit I1: Ecology
3. Fundamentals of Ecology by E P Odum and G W Barrett. Thompson
Asia Pvt Ltd. Singapore.
Unit I11: Genetics
4. Genetics by Russel. Wesley Longman inc. publishers. ( 5" edition)

Paper I: Semester 11
Unit I: Pteridophyta
1. Botany for Degree Students, Pteridophyta by B.R.Vasishtha S. Chand
Publications
Unit I1: Gymnosperms
2. Botany for Degree Students, Gymnosperms by P.C.Vasishtha S. Chand
Publications
Unit I11: Angiosperms
3. Taxonomy of Angiosperms by B.P. Pandey S. Chand Publications
Paper I1: Semester |1
Unit I: Anatomy
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F.Y.B.Sc, Botany Syllabus

4. Plant Anatomy by B. P. Pandey, S. Chand Publications
Unit I1: Physiology

5. Plant Physiology by V. Verma, Athena Academics

6. Plant Physiology by Taiz and Zeiger Sinauer Associates inc. publishers
Unit 111: Medicinal botany

7. Pharmacognosy by Kokate, Purohit, Nirali Prakashan
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Preamble of the syllabus

Revised syllabus for S.Y.B.Sc. Botany has been prepared to enhance the existing
syllabus so as to make it more contextual, relevant and commensurate with the
learning capabilities of the learners of second year Botany. This syllabus has been
designed to build on the understanding of various aspects of Plant Sciences
developed after completion of F.Y.B.Sc. Course.

Plant Sciences today are an amalgamation of traditional Botany and various applied
aspects such as modern concepts in Phytochemistry, Molecular biology, Plant
biotechnology, Environmental studies etc.

The well-organized curriculum including basic as well as advanced concepts in plant
sciences shall further the interest in the minds of the learners and inspire them to
pursue higher studies in Botany. The curriculum would expose the learners to the
entrepreneurial potential of plant sciences so as to become self-employed or obtain
gainful employment in Plant Sciences based industries.



Objectives of the Course:

1.

To further enhance the understanding of various plant groups from simple to
the most advanced, among the learners

To continually augment awareness among the learners about the urgency of
environmental conservation and sustainable use of plants

To expose the students to various applications of different plant systems,
processes and products in various industries

To highlight the entrepreneurial potential of plant sciences to become self-
employed in the future.

To equip the learners with skills of analytical and logical reasoning, keen
observation, collection of scientific data, objective recording of results,
drawing conclusions etc. and other such fundamental skills associated with
the study of any science subject.

To create a sound foundation for further studies in Botany.

To facilitate career building in Botany.

Course Outcome: A student of S.Y.B.Sc. Botany upon completion of the course
will be equipped with following skill sets:

1.

2.

3.

~

A basic proficiency in identification of various plant groups, their specific role
in the ecosystem with reference to food chains, recycling of nutrients etc.
Enhanced awareness and increased understanding of environmental balance
and the necessity for conservation.

Understanding of the internal structures of plant organs and its applications in
various allied processes.

Basic proficiency and knowledge about handling plant specimen, their
preservation, sectioning etc.

Augmented and deeper knowledge about plant physiology and its applications
In various industrial processes.

Increased understanding of secondary metabolites and their role in health care.
Deeper understanding about plant taxonomy and field studies.

Augmentation of analytical and logical reasoning, observational skills,
objective recording of results etc. and other such fundamental skills associated
with the study of any science subject.

S. Y. B. Sc. Botany



For the subject of botany there shall be three papers for 45 lectures each comprising
of three units of 15 L each.

Semester-111

Paper I: Plant Diversity 11
1. Unitl: Algae
2. Unit II: Fungi and Lichens
3. Unit I11: Bryophytes

Paper Il: Form and Function |1
1. Unit I : Instrumentation and Techniques
2. Unit 11: Cell Biology
3. Unit llI: Cytogenetics

Paper I11: Current Trends in Plant Sciences |
1. Unit | : Pharmacognosy and Phytochemistry
2. Unit 11 : Economic Botany, Forestry and Industries based on Plant products
3. Unit Il : Molecular Biology

Semester-1V

Paper I: Plant Diversity |
1. Unit | : Pteridophyta and Palaeobotany
2. Unit 1I: Gymnosperms
3. Unit I1I: Angiosperms

Paper Il: Form and Function |
1. Unit I : Anatomy
2. Unit 1I: Physiology
3. Unit I1I: Ecology and Environmental Botany

Paper I11: Current Trends in Plant Sciences |
1. Unit | : Horticulture
2. Unit 11 : Biotechnology
3. Unit Il : Biostatistics and Bioinformatics

Scheme of Examination for Each Semester:



Internal Evaluation: 25 (20 marks internal test and 05 marks for attendance)

Semester End Examination: 75 Marks will be as follows -:

Theory:

Each theory paper shall be of two and half hour duration.

I All questions are compulsory and will have internal options.

Q-1 From Unit — I (having internal options.) 20 M
Q-2 From Unit — Il (having internal options.) 20M
Q-3 From Unit — Il (having internal options.) 20M
Q-4 Questions from all the THREE Units with equal

weightage of marks
Allotted to each Unit. 15 M

Practical The External examination per practical course will
I be conducted as per the
Following scheme.

Sr. Particulars of External Practical Examination | Marks%

No.

1 Laboratory Work 35+35 =70

2 Journal 5+5=10

3 Viva 5+5=10

4 Field Report 5+5=10
TOTAL 100




S.Y.B.Sc. Botany Semester 111

CR

USC3BO1Paper | Plant Diversity |1

45

Unit |

15

Algae

General Characters of Division Phaeophyta: Distribution, cell
structure, pigments and reserve food, range of thallus,
reproduction, life cycle patterns and economic importance.

Structure, life cycle and systematic position of Sargassum and
Dictyota.(G.M.Smith’s system of classification to be followed)

Pigments in Algae.

Unit 11

15

Fungi and Lichens

General characters of Ascomycetae: Thallus structure, cell
structure, reproduction and economic importance.

Structure, life cycle and systematic position of Aspergillus and
Xylaria (G.M.Smith’s system of classification to be followed)

Plant Pathology- Causal organism, symptoms, disease cycle and
control measures of Powdery Mildew disease and Late blight of
potato.

Lichens- Classification, Structure, Method of Reproduction,
Economic importance and Ecological significance of Lichens.

Unit 111

15

Bryophyta

General Account of Class Anthocerotae and Musci , thallus
structure, reproduction, alternation of generations and economic
importance

Structure, life cycle and systematic position of Anthoceros and
Funaria (G.M.Smith’s system of classification to be followed)




S.Y.B.Sc. Botany Semester 111

CR

USC3BO2Paper Il Form and Function Il

45

Unit |

15

Instrumentation and Techniques

Plant Preservation techniques: Wet preservation and Dry
preservation

Microscopy: Principle and working of Light, and electron
MICroscope.

Chromatography: Principles and techniques in paper and thin
layer chromatography.

Electrophoresis: Principles and techniques of Horizontal and
Vertical electrophoresis.

Unit 11

15

Cell Biology

Ultra Structure and functions of the following cell organelles:
Peroxisomes, Glyoxysomes, Ribosomes, Interphase nucleus
(Nuclear membrane, nucleoplasm, nucleolus and chromatin),
organization and types of chromatin.

Cell Division and its significance: Cell Cycle, Mitosis &Meiosis,
Differences between Mitosis and Meiosis

Nucleic Acids: Types, structure and functions of DNA and RNA.

Unit 111

15

Cytogenetics

Variation in Chromosome structure (Chromosomal
Aberrations) Definition, Origin, Cytological and Genetic Effects
of the following:

Deletions, Duplications, Inversions and Translocations.

Sex determination, Sex linked, sex influenced and sex limited
traits :

Sex determination- Chromosomal Methods: heterogametic males
and heterogametic females. Sex determination in monoecious and
dioecious plants. Genic Balance Theory of sex determination in
Drosophila, Lyon’s Hypothesis of X chromosome inactivation.
Sex linked- eye colour in Drosophila, Haemophilia, colour
blindness

Sex influenced- baldness in man

Extranuclear Genetics




Organelle heredity- Chloroplast determines heredity - Plastid
transmission in plants, Streptomycin resistance in
Chlamydomonas. Male sterility in maize

S.Y.B.Sc. Botany Semester 111 L |[CR
USC3BO3Paper Il Current Trends in Plant Sciences | 45| 2
Unit | 15
Pharmacognosy and Phytochemistry
1. | Pharmacopoeia: Introduction to pharmacopoeia, Significance of
Pharmacopoeia
2. | Secondary Metabolites: Sources, properties, types and uses of
Alkaloids, Tannins, Glycosides, Volatile Oils, Gums and Resins.
3. | Aromatherapy: Introduction, scope, different essential oils used
and their sources.
Unit 11 15
Economic Botany, Forestry and Industry based on plant products
1. | Economic Botany: Fibres - Types of fibers, Botanical Source,
types, Cultivation and uses of Jute, Coir and Cotton.
2. | Forestry: Agro-forestry, Urban forestry, Organic farming,
Silviculture.
3. | Industry based on plant products: Nutraceuticals and Herbals:
Botanical source nutraceutical properties and uses of: Spirulina
and Garcinia. Enzyme industry Sources, properties and uses of:
Papain, Bromelain and Cellulases.
Unit 11 15
Molecular Biology
1. | DNA replication: Modes of Replication, Messelson and Stahl
Experiment, DNA replication in prokaryotes and eukaryotes-
enzymes involved and molecular mechanism of replication.
2. | RNA Transcription: Transcription in prokaryotes and eukaryotes:
promoter sites, initiation, elongation and termination.
3. | RNA processing: Adenylation & Capping.




S.Y.B.Sc. Botany Semester 111

CR

USC3BOP PRACTICAL Paper | — Plant Diversity Il

30

Study of stages in the life cycle of Sargassum from fresh/ preserved
material and permanent slides.

Study of stages in the life cycle of Dictyota from fresh/ preserved
material and permanent slides.

Economic importance and range of thallus in Phaeophyta

Study of stages in the life cycle of Aspergillus from fresh/ preserved
material and permanent slides.

Study of stages in the life cycle of Xylaria from fresh/ preserved
material and permanent slides.

Study of plant diseases, Powdery Mildew and Late Blight of Potato

Study of Lichens (crustose, foliose, & fruticose).

Study of stages in the life cycle of Anthoceros from fresh/ preserved
material and permanent slides.

Study of stages in the life cycle of Funaria from fresh/ preserved
material and permanent slides.




S.Y.B.Sc. Botany Semester 111

USC3BOP PRACTICAL Paper Il — Form and Function Il

1 | Study of preservation techniques: Herbarium and wet
preservation.

2 | Chromatography: Separation of amino acids by circular paper
chromatography

3 | Separation of Carotenoids by thin layer chromatography

4 | Horizontal and Vertical Gel Electrophoresis — Demonstration

5 | Study of the ultra-structure of cell organelles prescribed for
theory from Photomicrographs

6 | Estimation of DNA from plant material (one Std & one
Unknown, No Std Graph)

7 | Estimation of RNA from plant material (one Std & one
Unknown, No Std Graph)

8 | Study of mitosis and meiosis from suitable plant material

9 | Study of cytological consequences of chromosomal aberrations
(Laggards, Chromosomal Bridge, Ring chromosome,
Chromosomal ring) from permanent slides or photomicrographs.

10. | Study of inheritance pattern with reference to Plastid Inheritance




S.Y.B.Sc. Botany Semester 111

CR

USC3BOP PRACTICAL Paper 111 — Current Trends in Plant
Sciences |

30

Macroscopic and microscopic characters of Adhatoda, Aloe and
Eucalyptus leaves.

Study of Stomatal Index of suitable leaf material.

Identification of any five plants (leaves / flowers) used for
aromatherapy

Identification of fibres: Cotton, Jute and Coir

Evaluation of nutraceutical value from given plant material
(Estimation of Vitamin C content from suitable plant material)

Evaluation of nutraceutical value from given plant material
(Estimation of Calcium and Magnesium from polished and
unpolished rice)

Evaluation of probiotic food. (MBRT method for quality of
milk/curds)

DNA sequencing- Sanger’s method

Determining the sequence of amino acids in the protein molecule
synthesized from the given m-RNA strand (prokaryotic and
eukaryotic)




S.Y.B.Sc. Botany Semester 1V L [CR
USC4BO1Paper | Plant Diversity Il 45| 2
Unit | 15
Pteridophytes and Palaeobotany
1. | Salient features and classification upto orders (with examples of
each) of Psilophyta and Lepidophyta (G M Smith’s system of
classification to be followed)
2. | Structure, life cycle and systematic position of Selaginella
3. | Palaeobotany- The geological time scale; Formation and types of
fossils; Structure and systematic position of form genus Rhynia
Unit 11 15
Gymnosperms
1. | Salient features, classification up to orders (with examples of each)
and economic importance of Coniferophyta (Chamberlain’s system
of classification to be followed)
2. | Structure life cycle and systematic position of Pinus
3. | Structure and systematic position of the form genus Cordaites
Unit 111 15
Angiosperms
1. | Systematics: Objectives and Goals of Plant systematics , Plant
Nomenclature
Taxonomy in relation to
e Anatomy
e Palynology
e Chemical constituents
e Embryology
e Cytology
e Ecology
2. | With the help of Bentham and Hooker’s system of classification

for flowering plants study the vegetative, floral characters and
economic importance of the following families:
e |eguminosae




e Rubiaceae
e Nyctaginaceae
o Palmae

S.Y.B.Sc. Botany Semester 1V

CR

USC4BO2Paper Il Form and Function Il

45

Unit |

15

Anatomy

Normal Secondary Growth in Dicotyledonous stem and root.

Growth rings, periderm, lenticels, tyloses, heart wood and sap
wood.

Mechanical Tissue system
e Tissues providing mechanical strength and support and their
disposition
e |-girders in aerial and underground organs

Types of Vascular Bundles.

Unit 1l

15

Physiology

Photosynthesis: Light reactions, photolysis of water,
photophosphorylation (cyclic and non cyclic), carbon fixation
phase (Cs, C4aand CAM pathways).

Respiration: Aerobic: Glycolysis, TCA Cycle, ETS & Energetics
of respiration; Anaerobic respiration.

Photorespiration

Unit 111

15

Ecology and Environmental Botany

Biogeochemical Cycles- Carbon, Nitrogen and Water.

Ecological factors: Concept of environmental factors. Soil as an
edaphic factor, Soil composition, types of soil, soil formation, soil
profile.

Community ecology- Characters of community - Quantitative
characters and qualitative characters, EIA, Phytoremediation.
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Unit |

15

Horticulture and Gardening

Introduction to Horticulture: Branches of Horticulture
Gardening:

Locations in the garden- edges, hedges, lawn, flower beds, avenue,
and water garden (with names of two plants for each category).

A

Focal point.

Types of garden
e Formal and informal gardens
e National Park: Sanjay Gandhi National Park.
e Botanical Garden: Veer Mata Jijabai Bhosale Udyan
(Victoria Garden).

Unit 11

15

Plant Biotechnology

Introduction to plant tissue culture
e Laboratory organization and techniques in plant tissue
culture
e Totipotency
e (Organogenesis
e Organ culture — root cultures, meristem cultures, anther and
pollen culture, embryo culture.

R-DNA technology-
e Gene cloning
e Enzymes involved in Gene cloning
e Vectors used for Gene cloning.

Unit 111

15

Biostatistics and Bioinformatics

Biostatistics:
e The chi square test.




e Correlation — Calculation of coefficient of correlation.

Bioinformatics: Information technology: History and tools of
IT, Internet and its uses.
Introduction to Bioinformatics- goal, need, scope and
limitation, Aims of Bioinformatics: Data organization, Tools of
Bioinformatics- tools for web search, Data retrieval tools-
Entrez, BLAST

e Bioinformatics programme in India.

S.Y.B.Sc. Botany Semester 1V

CR

USC4BOP PRACTICAL Paper | — Plant Diversity Il

30

Study of stages in the life cycle of Selaginella from fresh/
preserved material and permanent slides.

Study of form genera Rhynia with the help of permanent slides/
photomicrographs.

Study of stages in the life cycle of Pinus from fresh/ preserved
material and permanent slides.

Study of the form genus Cordaites with the help of permanent
slide/ photomicrographs.

Study of Anatomy in relation to Taxonomy — Types of stomata,
types of trichomes.

Study of Chemotaxonomy: Test for phenols and flavonoids

Study of one plant from each family, morphological peculiarities
and economic importance of the members of these families.
Leguminosae (Papilionaceae, Caesalpinae)

Study of one plant from each family, morphological peculiarities
and economic importance of the members of these families.
Leguminosae (Mimosae), Rubiaceae.

Study of one plant from each family, morphological peculiarities
and economic importance of the members of these families.
Nyctaginaceae, Palmae
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1. | Study of normal secondary growth in the stem and root of a
Dicotyledonous plant

2. | Types of mechanical tissues, mechanical tissue system in aerial,
underground organs.

3. | Study of conducting tissues- Xylem and phloem elements in
Gymnosperms and Angiosperms as seen in LS and through
maceration technique.

4. | Study of different types of vascular bundles, growth rings,
periderm, lenticels, tyloses, heart wood and sap wood.

5. | Determination of Q10 — germinating seeds using Phenol red
indicator

6. | Study of NR activity — in-vivo

7. | Extraction, estimation of total chlorophyll and study of
absorption pattern of chlorophyll.

8. | Separation of photosynthetic pigments by paper chromatography.

9. | Mechanical analysis of soil by the sieve method

10. | Quantitative estimation of organic matter of the soil by Walkley
and Blacks Rapid titration method.

11. | Study of vegetation by the list quadrat method
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1. | Study of five examples of plants for each of the garden locations
as prescribed for theory

2. | Preparation of garden plans — formal and informal gardens

3. | Bottle and dish garden preparation.

4. | Various sterilization techniques

5. | Preparation of Stock solutions, Preparation of MS medium.

6. | Seed sterilization, callus induction, regeneration of plantlet from
callus.

7. | Identification of the cloning vectors — pBR322, pUC 18, Ti
plasmid.

8. | Chi square test for goodness of fit.

9. | Calculation of coefficient of correlation

10. | Web Search — Google, Entrez.
11. | BLAST
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