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 VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT. 
SYLLABUS FOR M.Sc.-I & M.Sc. – II BOTANY. 

IN FORCE FROM JUNE – 2003 – M.Sc. –I. 
IN FORCE FROM JUNE – 2004 – M.Sc. –II. 

 
Master of science examination in the Subject of Botany shall consist of two 

parts – M.Sc. –I and M.Sc. – II. For each examination there shall be four written 
papers and three practical. Each theory paper shall be of 75 marks and 3 hours 
duration and three practicals of 140 marks, each of 5 hours duration. 20 marks are for 
Botanical excursions, records, Submission and Viva-Voce examination. Students have 
to attend the botanical excursions tour as and when scheduled by the department and 
have to submit the tour report. (For the final examination) 

   
M.Sc. Part – II (In force from June 2004) 

 
Theory  External   Internal  Total 
   Evaluation  Evaluation 
Paper-V      52       23   75 
Paper-VI      52       23   75 
Paper-VII      52       23   75 
Paper-VIII      54       21   75 
       210       90   300 
  

 
M. Sc. Part-II. Botany 

(In force from June-2004) 
Paper-  V  : Cytology,Genetics, Biotechnology, Genetic 

    Engineering, Plant resources and their 

    utilization. 

Paper-  VI  : Physiology, Ecology and Phytogeography 

Paper-  VII  : Forest Botany, Applied Botany and Botanical 

    techniques. 

Paper-  VIII  : Elective (Special Paper)-Any one. 

    Angiosperms-  Systematics. 

    Plant  Physiology. 
    Phycology  
    Structural Botany. 
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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT. 
 

M.Sc. Part – II    BOTANY 
  PEPER V 

Cytology, Genetics, Biotechnology, Genetic engineering, Plant 
resources and their utilization. 

Unit I: Cytology  : 
(I) Ultra structure of cell organelles: 

Nucleus, Ribosomes, Lysosomes, Sphaerosomes, Plasma membrane, 
Endoplasmic Reticulum, Chloroplast, Plant Vacuoles, Golgi bodies. 

(ii) Cytoplasmic inheritance. 
(iii) Cell-division: Mitosis,Meiosis 
(iv) Genetic recombination and genetic mapping: Molecular mechanism of 

recombination; role of RecA and RecBCD enzymes, sites-specific 
recombination; Chromosomes mapping, linking groups, genetic 
markers, construction of molecular maps, correlation of genetic and 
physical maps. 

 
Unit II: (i)  Molecular cytogenetics: 

Nuclear DNA content, c-value paradox; cot curve and its significance, 
restriction mapping-concept and techniques; multigene families and 
their evolution, in situ hybridization-concept and techniques; multigene 
families and their evolution, in situ hybridization – concept and 
techiniques;  computer assisted chromosomes analysis, chromosomes 
microdissection and microcloning; flow cytometry and confocal 
microscopy in karyotype analysis. 

 
(ii)      Alien gene transfer : 

Alien gene transfer through chromosome manipulation. Transfer of 
whole genome, examples from wheat, Arachis and Brassica; transfer of 
individual chromosomes and chromosome segments; methods for 
detecting alien Chromatin; production, characterization and utility of 
alien addition and substitution lines; genetic basis of inbreeding and 
heterosis; exploitation of hybrid vigor. 

 
 Unit III: Bio technology : 

(i) Basic concepts, principles and scope. 
(ii) Plant cell and tissue culture: General introduction, history, scope, 

concept of cellular differentiation, totipotency. 
(iii) Organogenesis and adventive embryogenesis Fundamental aspects of 

morphogenesis; Somatic embryogenesis and androgenesis, 
mechanisms, techniques and utility. 

(iv) Application of plant tissue culture: Clonal propagation, artificial seed, 
production of hybrids and somaclones, production of secondary 
metabolites, natural products ,cryopreservation  and germplasm 
storage. 

(v) Recombinant DNA technology; Gene cloning principles and 
techniques, construction of genomic/ cDNA libraries, choice of 
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vectors, DNA synthesis and sequencing, polymerase chain reaction, 
DNA fingerprinting. 

 
 

Unit IV: Genetic engineering of plants: 
 Aims, Align text  strategies for development of transgenic (with suitable 
examples), Agrobacterium – the natural genetic engineer, T- DNA and transposon 
mediated gene tagging, chloroplast transformation and its utility, intellectual property 
right, possible ecological risks and ethical concerns. 
 
Unit V: Plant resources and their utilization : 

(i) Vegetables and fruits: Their botanical names and morphology of the 
parts used as vegetables, edible parts of the fruit. The cultivation of 
fruits. 

(ii) Spices, flavouring materials, Phyto aromatic substance. 
(iii) Beverages and Beverage plants.  

Non-alcoholic : Sources and processing of Tea, coffee, Cocoa  
(iv) Sugar producing plants : sugar cane, sugar beet and palm sugar. 
(v) Paper Raw materials, manufacture of paper, kinds of paper and paper 

products, paper industry in India. 
(vi) Natural Dyes: Turmeric, Henna, Indigo, Rubia, Saffron. 
(vii) Narcotic plants: Cultivation, harvesting, curing and use of Tobacco, 

Opium, Cannabis. 
(viii) Edible mushroom and their cultivation, Bio degradation, Biofertilizer. 
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M.Sc. Part – II    BOTANY  
PAPER – VI 

PHYSIOLOGY, ECOLOGY AND PHYTOGEOGRAPHY 
 

Unit – I  : PHYSIOLOGY :
 

Fundamentals of enzymology : General aspects, allosteric mechanism, regulatory and active 
sites, isozymes, kinetics of enzymatic catalysis, Michaelis-Menten equation and its 
significance  

 
Membrane transport and translocation of water and solutes: Plant-water relations, mechanism 
of water transport through xylem, root-microbe interactions in facilitating nutrient uptake, 
comparison of xylem and phloem transport, phloem loading, passive and active solute 
transport, membrane transport proteins. 

 
Signal transduction: Overview, receptors and G-proteins, phospholipid signaling, role of 
cycle nucleotides, calcium-calmodulin cascade, diversity in protein kinases and phosphatases, 
specific signaling mechanisms, e.g. two-component sensor-regulator system in bacteria and 
plants, sucrose-sensing mechanism. 

 
Photochemistry and photosynthesis : General concepts and historical background, evolution 
of photosynthetic apparatus, photosynthetic pigments and light harvesting complexes, photo 
oxidation of water, mechanisms of electron and proton transport, carbon assimilation – the 
Calvin cycle, photorespiration and its significance, the C4 cycle the CAM pathway, 
biosynthesis of starch and sucrose, physiological and ecological considerations. 

 
Sensory photobiology : History of discovery of photochromes and cryptochromes and their 
photochemical and biochemical properties, photophysiology of light-induced responses, 
cellular localization, molecular mechanism of active photomorphogenic receptors, signaling 
and gene expression. 

 
Plant growth regulators and electors : Physiological effects and mechanism of action of 
brassinosteroids, polymines, jasmonic acid and salicylic acid, hormone receptors, signal 
transduction and gene expression. 

 
Unit –II :  ECOLOGY  :
 

Climate, soil and vegetation patterns of the world : Life zones, major biomes and major 
vegetation and soil type of the world. 

 
Vegetation organization : Concept of community and continuum, analysis of communities 
(analytical and synthetic characters), community coefficients, interspecific associations, 
ordination, concept of ecological niche. 
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Vegetation development : Temporal changes (cyclic and non-cyclic), mechanism of 
ecological succession (relay floristics and initial floristic composition, facilitation, tolerance 
and inhibition models), change in ecosystem properties during succession. 

 
Ecosystem organization : Structure and functions, primary production (methods of 
measurement, global pattern, controlling factors), energy dynamics (trophic organization, 
energy flow pathways, ecological efficiencies), litter fall and decomposition (mechanism, 
substrate quality and climate factors), global biogeochemical cycle of C,N, P and S, mineral 
cycle (pathways, processes, budgets) in terrestrial and aquatic ecosystems. 

 
Biological diversity : Concept and levels, role of biodiversity in ecosystem functions and 
stability, speciation and extinction, IUCN categories of threat, distribution and global 
patterns, terrestrial biodiversity hot spots, inventory. 

 
Climate change : Greenhouse gases (CO2, CH4, N2O, CFCs, sources, trends and role), 
ozone layer and ozone hole, consequences of climate change (CO2 fertilization, global 
warming, sea level rise, UV radiation). 

 
Ecosystem stability: Concept (resistance and resilence), ecological perturbations (natural and 
anthropogenic) and their impact on plants and ecosystems, ecology of plant invasion, 
environmental impact assessment, ecosystem restoration. 

 
Unit –III :  ECOLOGICAL MANAGEMENT  :
 
 Concept, sustainable development, sustainability indicators. 
 Weeds : Weeds and their controls. 
 Natural resources and their conservation 
 
Unit – IV :  PHYTOGEOGRAPHY :
 

Phytogeography : Principles of dynamic phytogeography. Major phytocnoria of the world. 
Forests, Grasslands, Deserts. 
Indian Deserts, 
Mangrove of India, 
Phytogeographical provinces of India, 
Phytogeography of Gujarat. 
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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT. 
 

M.Sc. Part – II    BOTANY  
PAPER – VII 

FOREST BOTANY, APPLIED BOTANY AND BOTANICAL TECHNIQUES 
 
UNIT – I : FOREST BOTANY : 

1. Main forest type of Indian and their floristic composition. 
2. Different forests of Gujarat and their vegetation. 
3. Forest products 

(a) Major forest products of India and their utilization. 
(b) Following minor forest products of India and their utilization  

Timaru leaf, Gums, Resins Mahuda and Wild taxa g medicinal importance . 
4. Conservation of forests-Insitu and exsitu conservation 
5. Social forestry and Agro forestry. 

 
UNIT –II : APPLIED BOTANY : 

1. Collection and processing of plant drugs, storage and preparation of drugs. 
2. Herbal drugs – their sources, character and uses. 
3. Pharmacognosy of Neem Rauwolfia, Adhatoda, Withania, Aloe, Ginger and Garlic. 
4. Ethnobotany. 

Protocol of Ethno Botanical investigation, its importance and Ethnobotany  of Gujarat. 
 
UNIT – III BOTANICAL TECHNIQUES 

(A) Herbarium technique 
1.  Routine Herbarium technique uses and importance of Herbaria, Major herbaria of the 

world and India. Preparations of Museum Specimen. 
2. Preparation of artificial key for plant identification. Use of taxonomic literature for 

identification of the plant. 
 
(B) Anatomical – Microscopic methods 
 Free Hand sectioning, Maceration. 

Microtome sections: Fixation Dehydration, Infiltration, embedding, Sectioning and 
Staining. 

 
(C) Cytological Smearing technique 
 Micrometry, use of Camera Lucida 
 
(D) Ecological methods 

  Uses of Ecological instruments. 
  Methods of floristic survey. 
  Quadrat and transect methods. 
  Soil analysis, Study of different properties of water and soils. 

 
(E) Physiological methods 
 Chromatography, electorophoresis. 
 Calorimetric analysis, Enzymes activity. 
 Extraction and purification of organelles and compounds. 
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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT. 
 

M.Sc. Part – II    BOTANY  
PAPER – VIII (ELECTIVE) 

ANGIOSPERMS – SYSTEMATICS 
 
UNIT – I 

1. Botanical Gardens and their users 
2. Botanical survey of India 
3. Literature of taxonomy: Floras, Manual, Index, Monographs,  Glossries, 

Catalogues, Journals, Textbooks, Encyclopedia and Dictionary 
4. Botanical Nomenclature – ICBN 

A detailed knowledge of different  principles and their significance. 
Names of hybrids, names of cultivated plants, draft biocode. 

UNIT – II : 
Taxonomy in relation to Anatomy, Embryology, Cytology, Palynology and 
Phytochemistry. 

 
UNIT – III : 

1. Numerical taxonomy. 
2. Chemotaxonomy. 
3. Serotaxonomy 
4. Application of DNA hybridization technique in taxonomy. 

 
UNIT – IV  : 

1. Fossil angiosperms. 
2. Origin and evolution of Angiosperms. 
3. Endemism. 
4. Special type pf Angiosperms (a) Epiphytes (b) Parasites (c) Saprophytes (d) 

Insectivorous plants. 
 
UNIT – V 

Phylogeny and Floral Variations in Rosales, Myrtales, Gentianales and Helobiales. 
Study of the following families with reference to their geographical distribution, 
systematic position, floral variations, uses and examples (scientific names) 

 
 Bixaceae, Flacourtiaceae, Resedaceae, Polygalaceae, Caryophyllaceae, Tamaricaceac, 
Elatineae, Zygophyllaceace, Simaroubaceae, Burseraceae, Ochnaceae, Averrhoaceae, 
Onagraceae, Alangiaceae, Ebenaceae, Myrsinaceae, Polemoniaceae, Pedaliaceae, 
Martyniaceae, Phytolaccaceae, Aristolochiaceae, Piperaceae, Lauraceae, Iridaceae, 
Alismaceae, Eriocaulaceae. 
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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT. 

 
M.Sc. Part – II    BOTANY 

 
PAPER – VIII 
(ELECTIVE) 

PLANT PHYSIOLOGY 
 

Unit – 1 :  
1. Nitrogen Fixation: 

Formation of legume root nodules, biochemistry of nitrogen fixation, gaseous exchange 
in nodules. The role of leghemoglobin. Ammonia assimilation pathways. Relationship 
with Photosynthesis  factors affecting  nitrogen fixation.  
 

2. Translocation of nutrients and hormones. 
 
3. Water relations : 

Water movement water relation of cells and tissues. Determination of water status. 
Active water transport. The significance of transportation. Water movement through the 
soil, water movement across the root. Water movement through the vascular system, leaf 
and whole system factors affecting transportation. 
 

4. Ionic relations. 
Basic aspect of membrane structure, driving forces on ions, effect of ionic concentration 
on the rate of transport, regulation of ion transport. 
 

5. Phytochromes : 
Introduction , discovery, phytocrome as a photoreceptor , Properties, Isolation, 
Purification and assay. Structure and properties, Phytochemistry dark reversion and 
destruction, mode of action. 
 

6. photomorphogenesis : 
Photochrome, cytochrome, phenomenology of photomorphogenesis, cellular and 
regulatory aspects of photomorphogenesis. 
 

7. Senescence and Abscission 
Natural selection and distribution metabolic regulation, monocarpic senescence. 
 
Abscission:– Abscission  zones, time, cell-biology, mechanics, biochemistry induction 
of abscission. 

 
Unit II :  
 
 Plant Tissue Culture : Methods and Applications. 

(i) Background and prerequisites : Milestones, laboratory – facilities, types of cultures,    
             nutritional mediacomposition , supplements including plant growth regulators,  
             initiation and maintenance, of cultures. 
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(ii) Growth Parameters, measurements, primary and secondary metabolites,  
             morphogenesis – differentiation , totipotency , organogenesis.  
 

Unit  III : 
(i) Plant propagation : Axillary bud proliferation, adventitious shoots, meristem  culture 

somatic embryogenesis  - artificial seeds. 
(ii) Field transfer of  in vitro Plants : Preparation , requirements, greenhouse, nethouse , 

pathogen certification , packaging – transport, transplantation to be the field. 
 
Unit IV : 

(i) Organ cultures and their applications : Anther/ pollen culture , androgenesis, 
requirements. 

(ii) Exploitation of tissue culture techniques: for – selection of  cell lines through  
somaclonal  variation. 
- production of secondary metabolites, biotransformation, immobilization.  
- Conservation of germplasm through micropropagation . 

 
Unit V :  

(i) Plant modifications : protoplast – isolation, culture, hybrids – their selection, cybrids. 
(ii) Plant transformation : Agro bacterium  tumefactions, other vectors, direct methods, 

electropoaration, micro projectile bombardment, Transgenics.     
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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT. 
 

M.Sc. Part – II    BOTANY  
PAPER : VIII 

PHYCOLOGY (ELECTIVE) 
UNIT – I : 
 

(iii) Cyanophyta : Systematic position, taxonomy, salient features upto order level. 
Symbiotic association of blue green algae with fungi, bryophytes, pteridophytes and 
gymnosperms. 

(iv) Chlorophyta : Classification based on international congress of systematics, salient 
features upto order level, general account of reproduction phylogeny and life cycle 
patterns. 

 
UNIT – II : 

(i) Rhodophyta: Classification, salient features upto order level, reproduction, sexual and 
asexual, types of sporangia, carpogonium, spermatangia, fertilization, variation and 
development of carpospopres. Life cycle and .phylogeny. 

(ii) Phaeophyta: Classification, salient features upto order level, reproduction- asexual 
and sexual reproduction, life cycle patterns and phylogeny. 

UNIT – III : 
(i) Physiology, biochemistry and genesis of nitrogen fixation in heterocystous and non-

heterocystous forms of blue green algae. Toxins produced by blue green algae. 
(ii) Cell biology – Detailed cell structure of the cyanophyta and chlorophyta, comparative 

account of structure of plastids and pigments in algae.  
Detailed ultrastructure of flagella in algae. 

UNIT – IV : 
(i) Applied Phycology  : Seaweed cultivation and their commercial industrial products. 

Blue green algae and seaweeds as biofertilizers. Role of algae as pollution indicators. 
and  in pollution control. Spirulina – single cell protein. 

(ii) General account of habit and habitat of algae, Range of thallus structure in algae, 
collection, preservation of algae, preparation of herbaria and permanent slides. 
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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT. 
 

M.Sc. Part – II    BOTANY  
PAPPER : VIII 

STRUCTURAL BOTANY 
(ELECTIVE) 

 
UNIT – I 

(i) Nodal anatomy and evolutionary significance. 
(ii) Meristems: primary and secondary; apical organizations in cryprogams, gymnosperms 

and angiosperms. 
(iii) Epidermis: Aerial parts, cuticle, hairs, cork, crystal cells, stomata, stomatal frequency 

and index, development of stomata, distribution of stomata, types of stomata. 
UNIT-II 
 (i)        Vascular cambium: development of fusiform initials, development of ray   

initials, seasonal effects on cambium activity, Factors affecting cambium activity, 
Polarity of cambium, Vascular cambium in monocots, Periderm factors affecting 
formation and activity of phallogen, wound periderm, induction of secondary xylem. 

 (ii) Floral apex and general anatomy of flower.  
(iii) Transfer cells-occurrence and ontogeny of transfer cells. Form and  

function of wall ingrowth, function of transfer cells. Factors controlling the 
differentiation of transfer cells, genetic and evolution ary aspects.   

UNIT-III 
(i) Absorbing tissues-Definition, kinds of absorbing tissues and their importance in 

biological processes. 
(ii) Stelar and stelar evolution, detailed  structure of steles and evolution. 
(iii) Anatomical structures of dehiscent and indehiscent fruits, structural change during 

the  growth and fruit abscission. 
UNIT – IV 

(i) Seed: Structural changes during the seed development, structure of seed coat of 
Ricinus, Brassica and Glycine, Cucurbita, Phaseolus, Thrinax, Nutrient storage tissues 
of seed. 

(ii) Anatomy in relation to taxonomy. 
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