
           1 

Syllabus and Course Scheme 
Academic year 2016-17 

 
 
 

 
 
 

M.Sc. – Botany  
     Exam.-2017 
 
 
 
 
 
 
UNIVERSITY OF KOTA 

MBS Marg, Swami Vivekanand Nagar, 
Kota - 324 005, Rajasthan, India 

Website: uok.ac.in 
 
 
 

 



           2 

 

 

 

 

  
UNIVERSITY OF KOTA, KOTA 

M.Sc. (BOTANY)- Examination – 2017 

 
(M.Sc. Previous) 

 

Paper I Plant Ecology 

 

Paper II Cytogenetics 

 

Paper III Biology & Diversity of Lower Plants : Cryptogams 

 

Paper IV Taxonomy & Diversity of Seed Plants 

 

Paper V Plant Physiology and Metabolism 

 

Paper VI Microbiology and Plant Pathology 

 

 
(M.Sc.Final ) 

 
Paper VII         Plant Development & Reproduction 

 

Paper VIII         Cell and Molecular Biology of Plant  

 

Paper IX          Plant Resource Utilization & Conservation 

 

Paper X         Biotechnology & Genetic Engineering, Plant Breeding & Biometry 

 

Paper XI (a)          Advanced Plant Pathology – I 

 

Paper XII (a)          Advanced Plant Pathology – II 

 

Paper XI (b)               Environmental Biology – I 

 

Paper XII (b)          Arid Zone Ecology – II 

 

 

Eligibility Criteria for admission in PG course in the subject of Botany – 

For admission in M.Sc.-(P) Botany, candidate must have passed the 

Bachelor degree in Science (10+2+3) with Botany as Major Subject. 

 

 

 

 



           17 

M.Sc (F)- Botany Examination – 2017 
 

Scheme of Examination 

There will be six papers, four compulsory and two elective, in theory of 3 hours duration 

carrying 100 marks each and two practical such as follows :  

1. Practical for compulsory papers of 200 marks of 8 hours  duration to be completed in 

one  day. 

2. Practical for elective papers – 100 marks of 4 hours duration to be completed in one 

day. 

3. 10% marks are reserved for viva-voce, 15% for record and 10% marks for seminar in 

each practical examination. 

 

Each theory paper will have 15 questions, out of which a student has to attempt 8 questions and 

the question No.1 will be compulsory. The question No.-1 will carry 10 marks and will be of 

several short objective type of questions such as multiple choice type, one line answer type, one 

word type, fill in the blanks type. 

 

 

Paper VII         Plant Development & Reproduction 

 

Paper VIII         Cell and Molecular Biology of Plant  

 

Paper IX          Plant Resource Utilization & Conservation 

 

Paper X         Biotechnology & Genetic Engineering, Plant Breeding & Biometry 

 

Paper XI (a)          Advanced Plant Pathology – I 

 

Paper XII (a)          Advanced Plant Pathology – II 

 

Paper XI (b)               Environmental Biology – I 

 

Paper XII (b)          Arid Zone Ecology – II 
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M.Sc. (F) Botany Examination- 2017 

 

Paper VII : Plant Development and Reproduction 
 

Scheme of Examination  Duration : 3 hours   Max. Marks :  100 

Note : The question paper will contain three sections as under –  

                                     

Section A : 

 

One compulsory question with 10 parts, having 2 parts from each unit, short 

answer in 20 words for each part.                                        Total Marks : 10 

Section B :                                         10 question, 2 questions from each unit, 5 questions to be attempted, taking 

one from each unit, answer approximately in 250 words.         Total Marks : 50 

              

Section C : 

 

4 questions (question may have sub division) covering all units descriptive 

type, answer in about 500 words,2 questions to be attempted. Total Marks : 40 

 

UNIT – I 

Introduction : Unique features of plant development, differences between animal and plant 

development. 

Seed germination and seedling growth : Metabolism of nucleic acids, proteins and mobilization of 

food reserves, tropisms, hormonal control of seedling growth, gene expression, use of mutants in 

understanding seedling development.  

Root development : Organization of root apical meristem (RAM), cell fates and lineages, vascular 

tissue differentiation, lateral roots, root hairs, root-microbe interactions. 

 

UNIT – II 

Shoot development : Organization of the shoot apical meristem (SAM), cytological and molecular 

analysis of SAM, control of cell division and cell to cell communication, control of tissue 

differentiation, especially xylem and phloem, secretory ducts and laticifers, wood development in 

relation to environmental factors. 

Leaf growth and differentiation : Determination, phyllotaxy, control of leaf form, differentiation of 

epidermis (with special reference to stomata and trichomes) and mesophyll. 

UNIT – III 

Reproduction :Vegetative and sexual reproduction, flower development, genetics  of floral organ 

differentiation, homeotic mutants in Arabidopsis and Antirhinum, sex determination. 

Male gametophyte : Structure of anthers, microsporogenesis, role of tapetum, pollen development 

and gene expression, male sterility, sperm dimorphism and hybrid seed production, pollen 

germination, pollen tube growth and guidance, pollen storage, pollen allergy, pollen embryos. 

Female gametophyte : Ovule development¸ megasporogeneis, organization of the embryo sac, 

structure of the embryo sac cells. 

UNIT – IV 

Pollination, pollen-pistil interaction and fertilization :Floral characteristics, pollination mechanisms 

and vectors, breeding systems, commercial considerations, structure of the pistil, pollen-stigma 

interactions, sporophytic and gametophytic self incompatibility (cytological, biochemical and 

molecular aspects), double fertilizatiom, in-vitro fertilization. 

Seed development and food growth : Endosperm development during early maturation and 

desiccation stages, embryogenesis, ultra structure and nuclear cytology, cell lineages during late 

embryo development, storage proteins of endosperm and embryo, polyembryony, apomixis, embryo 

culture, dynamics of fruit growth, biochemistry and molecular biology of fruit maturation. 
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UNIT – V 

Latent life – dormancy : Importance and types of dormancy, seed dormancy, overcoming seed 

dormancy, bud dormancy. 

Senescence and programmed cell death (PCD) : Basic concepts, types of cell death, PCD in the life 

cycle of plants, metabolic changes associated with senescence and its regulation, influence of 

hormones and environmental factors of senescence. 
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Paper IX – Plant Resource Utilization and Conservation 

 
Scheme of Examination  Duration : 3 hours                            Max. Marks :  100 
 

Note : The question paper will contain three sections as under –   

                                       

Section A : 

One compulsory question with 10 parts, having 2 parts from each unit, short 

answer in 20 words for each part.                                        Total Marks : 10 

                                       

Section B : 

10 question, 2 questions from each unit, 5 questions to be attempted, taking 

one from each unit, answer approximately in 250 words.         Total Marks : 50 

                                      

Section C : 

4 questions (question may have sub division) covering all units descriptive 

type, answer in about 500 words, 2 questions to be attempted. Total Marks : 40 

 

 

UNIT – I 

Plant Diversity : Concept, status in India, utilization and concerns. 

Sustainable Development : Basic Concepts, origin of agriculture. 

World Centers of primary diversity of domesticated plants : The Indo-Burmese center, plant 

introduction and secondary centers. 

UNIT – II 

Origin, evolution, botany, cultivation and uses of (i) Food, forage and fodder crops (ii) fiber crops 

(iii) medicinal and aromatic plants (iv) vegetable oil yielding crops. 

Important firewood and timber yielding plants and non wood forest products (NWFPs) such as 

bamboos, rattans, raw materials for paper making, gums, tannins, dyes, resins and fruits. 

 

UNIT – III 

Green revolution : Benefits and adverse consequences, innovations for meeting world food demands. 

Plants used as avenue trees for shade, pollution control and aesthetics : Principles of conservation, 

environmental status of plants based on IUCN. 

 

UNIT – IV 

Strategies for conservation – in situ conservation : International efforts and Indian initiatives, 

protected areas in India – sanctuaries, national parks, biosphere reserves, wetlands, mangroves and 

coral reefs conservation of wild biodiversity. 

UNIT – V 

Strategies for conservation – ex situ conservation : Principles and practices, botanical gardens, field 

gene banks, seed banks, in vitro repositories, cryobanks, general account of the activities of Botanical 

Survey of India (BSI), National Bureau of Plant Genetic Resources (NBGPR), Indian Council of 

Agricultural Research (ICAR), Council of Scientific and Industrial Research (CSIR) and the 

Department of Biotechnology (DBT) for conservation, non formal conservation efforts. 
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Paper X – Biotechnology, Genetic Engineering, Plant Breeding and 

Biometry 
Scheme of Examination  Duration: 3 hours   Max. Marks:  100 

Note: The question paper will contain three sections as under –   

                                       

Section A : 

One compulsory question with 10 parts, having 2 parts from each unit, short 

answer in 20 words for each part.                                        Total Marks : 10 

                                       

Section B : 

10 question, 2 questions from each unit, 5 questions to be attempted, taking 

one from each unit, answer approximately in 250 words.         Total Marks : 50 

                                      

Section C : 

4 questions (question may have sub division) covering all units descriptive 

type, answer in about 500 words, 2 questions to be attempted. Total Marks : 40 

UNIT – I 

Biotechnology : Concepts and scope of biotechnology, plant tissue culture, anther and pollen culture, 

callus culture and protoplast culture. 

Isolation, purification, culture and fusion, cybrids and hybrids, biotransformation, production of 

useful compounds through cell culture, vectors, plasmids and cosmids, cloning strategies. Basic 

concept of cDNA and genomic library. Recombinant DNA technology and its application. Genetic 

Engineering –Gene transfer, its importance and applications.  
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UNIT – II 

Genetic Engineering of plants : Aims and strategies for development of transgenics, Transgenic 

plants –methods of production and their applications.  

Agrobacterium – the natural genetic engineer, T-DNA and transposon mediated gene tagging, 

chloroplast transformation and its utility, intellectual property rights, possible ecological risks and 

ethical concerns. Germplasm conservation and Cryopreservation. Applications of rDNA technology. 

 

Microbial genetic manipulation: Bacterial transformation, selection of recombinants and 

transformants, genetic improvement of industrial microbes and nitrogen fixers, fermentation 

technology. 

UNIT – III 

Genomics and Proteomics : Genetic and physical mapping of genes, molecular markers for 

introgression of useful traits, artificial chromosomes, high throughput sequencing, genome projects, 

bioinformatics, functional genomics, microarrays, protein profiling and its significance. 

 

Bioactive compounds: Alkaloids, antioxidants, flavanoids, proteins and terpenoids. 

 
UNIT – IV 

Plant Breeding : Introduction, breeding methods in self and cross pollinated and vegetatively 

propagated crops, polyploidy and mutations and their uses in breeding, characterization of polyploids 

and mutants, Heterosis and inbreeding depression and causes of hybrid vigour, production and 

application of hybrid vigour in plant breeding. 

 

UNIT – V 

Biometry : Mean, mode and median, standard deviation and standard error, experimental errors, 

hypothesis testing, reliability and validity of results and inferences from experiments, variance, 

coefficient of variance, probability distribution, positive and negative bionomial, chi square test 

hypothesis, simple correlations. 
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Paper XI (a) 

Advanced Plant Pathology -I 
3 Hrs. Duration           100 Marks 

Note : The question paper will contain three sections as under – 

Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short 

answer in 20 words for each part.              Total marks : 10 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking 

one from each unit, answer approximately in 250 words.   Total marks : 50 

Section-C :  04 questions (question may have sub division) covering all units descriptive 

type, answer in about 500 words, 2 questions to be attempted.Total marks : 40 

 

Unit I 

Principles : History of plant pathology; The nature, origin and  evolution of parasitism. 

Interaction of pathogen, soil, other soil microorganism and the host, Biotrophic parasites in culture, 

Role of plant tissue culture in studies on host – parasite relationships.  

Phenomenon of plant infection, penetration, infection, post infection development, factors affecting 

infection, defense mechanisms. 

 

Unit II 

Host pathogen interaction: The response of the host, pathogenecity and  virulence, host specific toxins 

in relation to pathogenesis and disease resistance. 

Nucleic acids in host parasitics and disease forecasting. 

Plant disease control: Physical control, chemical control, plant quarantines, plant disease resistance 

and breeding of resistance varieties. 

Methods : Techniques of isolation, purification, culture and inoculation of pathogens.Technique of 

tissue culture and its applications in plant pathology.Raising virus free plants in culture. 

Unit III 

Testing of efficacy of fungicides. 

Fungal diseases: Symptomatology and disease identification, 

Some important diseases of cereals: Smuts, rusts, leaf blights, spots, mildews, karnal burnt and flag 

smut of wheat; covered smut and stripe disease of barley. Brown spot and blast of paddy, Brown spot, 

downy mildews and Drechlera (Helminthosporium) blights of Maize; ergot and smut of Bajra, 

leafspots and smuts of jowar, green ear disease of Bajra.    

 

Unit IV 

Other Diseases :  Red rot and smut of sugarcane; Fusarium wilt of cotton, flax and pigeon pea; flax 

rust; Asochyta blight of gram; early blight of tomato and potato; late blight of potato; Tikka disease of 

groundnut and downy and powdery mildews of grapes. 

 

Unit V 

Histopathology, calibration of microscopes and measurements. Knowledge of electron microscope in 

histopathological investigations. Writing for publication, literature collection and consultation, notes 

on experiments, photographs and illustrations (camera lucida drawings), writing and galley proofing of 

manuscripts. 

 

Note: Practicals  based on theory syllabus. 
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Paper XII (a) 

 Advanced Plant Pathology – II 
3 Hrs. Duration           100 Marks 

Note : The question paper will contain three sections as under – 

Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short 

answer in 20 words for each part.              Total marks : 10 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking 

one from each unit, answer approximately in 250 words.   Total marks : 50 

Section-C :  04 questions (question may have sub division) covering all units descriptive 

type, answer in about 500 words, 2 questions to be attempted.Total marks : 40 

 

Unit I 

Classification and nomenclature of bacterial pathogens. Symptomatology  

Methods of identification of bacterial pathogens:morphology, physiology, serology and pathogenecity; 

Physiological and cytological aspects of bacterial infection process and disease development, 

mechanism of infection of bacterial pathogens. 

 

Unit II 

Bacterial disease: Brown rot, ring rot of potato, fire blight of stone fruits, tundu disease of wheat, stalk 

rot of Maize; 

Bacterial blight of rice, soft rot of vegetables; red strip of sugarcane; crown gall disease ;  

Angular leaf spot of cotton, citrus canker. 

 

Unit III 

Virology: Classification, morphology, physiology and nature of viruses; Symptomatology, isolation, 

purification and culturing of viruses; 

Viral infection, nutrition , synthesis  and  mutation; 

Transmission of viral diseases, Mycoplasma; 

Acquired immunity, interference and synergism; 

Viral diseases: Potato virus X and Y; Potato yellow dwarf; Tomato mosaic and tomato ring mosaic; 

Tobacco necrosis; Cucumber mosaic; Bunchy top of banana; Bhindi yellow mosaic. 

 

Unit IV 

 Nematology: Classification and identification of plant pathogenic nematodes; Morphology and 

anatomy of nematodes; 

Methods used in nematology; 

Nematode disease: Ear cockle of  wheat; Root knot of vegetables; Molya disease of wheat. 

Non parasitic diseases : Diseases due to deficiency of Nitrogen, Zinc, Boron, oxygen, Preliminary 

studies on diseases due to excess of Ozone; PAN ( Peroxyacyl nitrate ), Sulfur di oxide, sulphur and 

Hydrogen fluoride in atmosphere, soil and water. 

 

Unit V 

Cecidology: Classification and anatomy of galls. Some insect induced plant galls of Rajasthan  

(Pongamia leaf galls, Cordia leaf galls, Zyziphus stem galls, Prosopis stem galls). Mechanism and 

physiology of insect galls. 

 

Note : Practicals  based on theory syllabus. 

 

 

 


