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Section - A
Research Methodology
UNIT-I:
1. Introduction of Research: Meaning of Research, its importance, aims and objectives,

Identification and criteria of selecting a Research Problem (Hypothesis), literature
collection, Research Plan and its components, Methodology (Experimental design / Field
data collection). Data presentation and interpretation. Drawing conclusions.

2. Scientific paper writing — Manuscript preparation and presentation.

3. Research Journals, Impact Factor and paper citation index.

4. Major Research Institutes related to Plant Sciences in India. A brief idea about
Government Research and funding agencies, as DST, DBT, ICAR, ICMR, CSIR, UGC,
CST, etc.

5. IPR and Patenting.

UNIT-II:
6. Statistical Methods: Standard deviation, Standard error, Co-efficient of variation, Null

Hypothesis, level of significance, Chi-square Test, ‘t’-Test and ‘F’-Test, Analysis of
Variance for one-way and two-way classified data.

7. Principles of Microscopy (Light microscope, phase contrast, Electron Microscope (SEM
& TEM) and Fluorescence microscope).

8. Biochemical techniques- Principles and methodology of colorimetry, spectrophotometry,
pH meter, centrifugation, basic principles underlying different types of centrifuges.
Chromatography — partition, thin layer, adsorbtion, sephadex, ion exchange, gas liquid
chromatography, HPLC.

UNIT- II:

9. Plant Micro technique — Fixatives and staining (single and double). Fixation for
histological and histochemical study. Microtomy.

10. Histochemical methods in Pharmacognosy and Forensic Botany. Organoleptic evaluation
of market drugs.

11. Preparation of Cytological slides for study of Mitosis and Meiosis

12. Field and Herbarium techniques.

UNIT-IV:
13. Culture of Algae: Media and isolation of pure cultures.

14. Culture and preservation of Fungi.

15. Plant tissue culture methods. Genetic transformation methods (Agrobacterium-mediated
and microprojectile / Biolistic methods).

16. Soxhlet extraction, Column chromatography, TLC, High pressure liquid Chromatography
(HPLC), Electrophoresis and ELISA.

17. Principles of Fluorescence, UV, Visible, NMR and Atomic Absorption Spectroscopy and
Autoradiography.

18. Basic concepts of Recombinant DNA technology. Gene cloning, DNA fingerprinting
technique, Polymerase Chain Reaction and Southern blotting.



UNIT -V.

19.

20.

21.

Ethical and Legal issues of Research: Authentication of specimens, Legal permissions for
collection of biological material from Local Biodiversity committees, Forest Department,
State Biodiversity Board and National Biodiversity Authority.

Computer applications: MS Office- Word, Power point Presentation, Excel, Popular Image
Formats. Connecting to the Internet, Browsing the Web, Searching for Information,
literature and research papers, Downloading, Sending and Receiving Email

Photography: Principles and methods of digital photography, photomicrography and
image analysis.
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Botany Syllabus of Paper |1

(Revised 2024)

Sg' Name of The Unit Detailing
01 | Cell Biology & Molecular 1.Cell Biology: Organization of plant cell and

Biology, Cytology and
Genetics

chloroplast, mitochondria, Golgi complex, Nucleus,
Ribosomes, Endoplasmic Reticulum, Cell wall, Cell
membrane, vacuoles, cytoskeleton, The structure and
role of RNA,Totipotency, differentiation and cell
death, cell cycle, apoptosis, Cell signalling.

2.Molecular Biology: Chromosome organization, DNA
replication and repair, Chromatin organization,
protein synthesis, transcriptional and translational
regulation,Protein  targeting, Computer assisted
chromosome analysis.

3.Genetics and Plant Breeding: Mendelian genetics,
concept of gene, Linkage and recombination, genetic
mapping, extra chromosomal inheritance,
chromosome banding, Chromosomal abberations,
Mutation, FISH and GISH , Microbial genetics, phage
genetics, linkage and crossing over, recombination,
homologous and non-homologous linkage maps, 3
point test cross, tetrad analysis in yeast and
Neurospora. Selection-Mass and Pure line selection,
hybridisation-Backcross and Test cross, Heterosis
breeding, Mutation breeding, role of polyploidy in
plant breeding, genetically engineered plants.




02

Biology and Diversity of
Algae, Fungi and Microbes,
Bryophytes, Pteridophytes,
Gymnosperms and
Palaeobotany

. Algae: Introduction of phycology, Algae in

diversified habitats, Systems of classification of algae,
General account of thallus organization, reproduction
and life history of algae, General account, cell
structure and method of reproduction in Cyanophyta;
Chlorophyta; Xanthophyta; Bacillariopyta;
Phaeophyta and Rhodophyta, Algal blooms, Role of
Algae in human welfare, biofertilizer.

Fungi: General Characters, Classification, Economic
importance of fungi, Fungi as plant pathogen, General
account of different groups and type study of fungi as
pathogen -  Mastigomycotina;  Ascomycotina,
Basidiomycotina and Deuteromycotina.

Bacteria:  General  characters, ultrastructure,
classification, Koch’s postulates, archaebacteria and
eubacteria. Role of agrobacterium in GM crops. Citus
canker, Angular leaf spot of cotton.

Phytoplasma: General Account, ultrastructure and
economic importance of Grassy shoot of sugarcane.
Little leaf of brinjal.

. Viruses: General account, ultrastructure and

economic importance of viruses. TMV, Papaya leaf
curl.

Bryophytes: Systems of classification, distribution,.
Habitat, Economic importance, external and internal
morphology, reproduction, gametophytes and
sporophytes, phylogeny and interrelationships of the
orders: Sphaerocarpales, Takakiales, Marchantiales
and Jungermanniales, Anthocerotales, Sphagnales,
Andreales and Bryales.

Pteridophyta: Classification, Origin and evolution,
Phylogenetic relationship with Bryophyta,
Morphology, anatomy, phylogeny and
interrelationships  of  the orders  Psilotales,
Psilophytales, Lycopodiales, Selaginellales, Isoetales,
Equisetales and  Filicales.  Sporophyte and
gametophyte in Pteridophytes, Stelar organization and
evolution, Origin of leaf and Telome concept,
Sporocarp, Heterospory and seed habit.
Gymnosperms: Introduction, Classification and
distribution of Gymnosperms, Morphology, anatomy,
reproduction, phylogeny of the orders
Pteridospermales, Bennettitales, Cycadales,
Ginkgoales, Coniferales, Taxales and Gnetales,
Economic importance of gymnosperms.
Palaeobotany: Introduction, Contributions of Prof.
Birbal Sahani, Geological time scale, Fossils and
fossilization, Continental drift/ plate tectonics.




03

Taxonomy of
Angiosperms, Plant
Development &

Reproduction,
Bioprospecting and Plant
Resource Utilization

. Angiosperms: Aims, objectives and scope of

taxonomy,  Nomenclature and classification.
Taxonomic literature, Evolutionary trends and
variations, IUCN, phylogenetic classifications, APG
system of classification, species concepts, speciation,
Biosystematics, biosystematics categories.

. Plant Development: Vegetative and reproductive

development in plants, organization of plant
structures, Regulation of plant development by
intrinsic and extrinsic factors(light, Hormones).
Molecular aspects of development.

. Reproduction: Flower, Pollination, Male and Female

Gametophyte, Seed Development and Fruit growth.

. Bioprospecting and Plant Resource Utilization:

Ethnobotany, types of Bioprospecting,
Phytochemicals used in aroma, flavour and medicines,
plant resources and natural products, Exploration of

lower and higher plant forstandardization of herbal
medicines as per US-FDA.

04

Anatomy, Plant Physiology
and Metabolism &
Ecology and Conservation

. Anatomy: Plant as Unique Organisms, History and

tools of Plant Anotomy, Cellular Plant Anatomy,
Vascular Tissues, Primary and Secondary , vegetative
growth, Flowering and Reproduction.

. Plant Physiology and Metabolism : Water relations

and membrane transport, photosynthesis and
respiration, nitrogen metabolism, Lipid Metabolism,
hormones, Stress physiology and tolerance
mechanisms, strategies used for development of stress
resistant / tolerant plants.

. Ecology and Conservation:Ecosystem- structure,

types and functions, Ecological succession, habitat,
biomes, Biomes, population ecology, plant
interactions, phytogeography, Biodiversity,
endemism, RET species, IUCN categories, Ecological
modelling Niche, evolution and co-evolution,
Diversity types.Strategies of Conservation. Biological
Diversity Act 2002.




05

Biotechnology, Genetic
Engineering and
Bioinformatics

1. Biotechnology, Engineering and Bioinformatics:

Plant tissue culture techniques, Micropropagation,
cell, tissue andorgan culture, Elicitation and secondary
metabolites  production. Enzymes in  genetic
engineering, cloning vectors, Agrobacterium mediated
gene transfer, characterization of transformants, Gene
libraries, DNA sequencing, Introduction to Genomics
and Proteomics, PCR and RTPCR techniques.

. Bioinformatics Databases: Primary sequence

databases (GenBank-NCBI, the nucleotide sequence
database-EMBL, DNA sequence databank of Japan-
DDBJ; Protein sequence and structure databases
(PDB, SWISS-PROT and TreEMBL); Derived
(Secondary) Databases of Sequences and Structure:
Prosite, PRODOM, PRINTS, Pfam, BLOCK, SSOP,
and CATH. Enzyme Database, Biodiversity Database.
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