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Ph. D. Coursework Syllabus in Botany. 
 

(w.e.f.June-2014) 
 
 

There shall be four papers carrying 100 marks each as 
below. 

 
 

Paper-I: Research Methodology, Information and  
               Communication Technology (I.C.T) -100 Marks. 

 
Paper II: - Recent Trends in Botany. 100 Marks 

 
Paper III: - Advanced development in Botany. (Elective) -100 Marks. 

 
(Paper:-3rd will of elective type and student should select any 
one subject as a Special paper) 
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Paper II: Recent trends in Botany: - 100 Mark 
 
 
Unit: 1 Microscopy: 
 
Phase contrast, Dark field and Scanning electron microscope, Microphotography, Camera 

Lucida. Working, principle and applications. 
 
. Unit:-2.Seperation Techniques:- 
Basic principles of centrifugation, low and high speed centrifuges. Density gradient separation, 

Column Chromatography-Isoelectricfocussing, Ion exchange and Affinity Chromatography, Gel 
electrophoresis. 

 
 
Unit: 3- Spectroscopic and Tracer Techniques:- 
Basic Principles, Nature of electromagnetic radiation, Beer-Lamberts law.UV-VIS Absorption 

Spectrophotometry-Instrumentation and applications. NMR, MASS spectrometry. 
Isotopes in biochemistry, Measurement of radioactivity-Giger-Muller, Liquid Scintillation 

counting, Applications of radioisotopes. 
 
.Unit: 4:- Culture Techniques. 
 
Basic Principles, Culture types (algae, fungi, bacteria, plant), media preparation, steilization, 

inoculation. Equipments-Laminar air flow, thermobath, shaker, stirrer, hot air oven, Electric autoclave.  
 
Unit:-5 Staining Techniques: 
Permanent staining technique used for microtome sections and for free hand sections. Microbial 

staining techniques.Cytological-technique-Fixatives, treatments and staining. 
 
Unit:-6 Micrometry and Herbarium technique. 
 
 Determination of Micrometry factor.Techniques and applications of micrometry in research, 

Preparation of herbarium sp. Methodology, application and storage.  
 
Unit: 7- Biotechnology 
 
Recombinant DNA technology and gene cloning techniques of restriction mapping,      

construction of chimeric DNA, cloning in bacteria and eukaryotes, PCR and gene amplification     
Human genome project. Applications of biotechnology in agriculture and forestry 
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Paper:-III: Advanced development in Botany.  
 
 

Elective Paper:I Mycology and Plant Pathology 
 
 
Unit 1:-Fungi:-General characters, thallus structure, nutrition in fungi. Methods of reproduction 

and classification of fungi, Symptomology and dispersal methods. 
 
Unit 2:-Methods of Studying Plant Diseases:- 
 Field observations, collection of samples, Laboratory studies, Culturing of pathogenic organisms 

(Fungi, Bacteria, Mycoplasma etc.) Koch’s Postulates          
 
Unit 3:- Epidemiology, Assesment and forecasting of plant diseases. 
 Elements of epidemic, Factors affecting epidemic, development of epidemic and forecasting of 

plant disease epidemic. 
.  
Unit 4:- Biotechnology in relation to Plant pathology. 
  Plant pathological tissue culture technique, Genetic engineering in plant pathology. 

(Recombinant DNA Technology.) Molecular biology of plant pathogens. 
 
 Unit 5:-Principles of plant disease control. 
  Regulatory methods, Physical methods, Cultural methods. Direct protection-Biocontrol agents 

(Microbial), chemical control. 
 
 Unit 6:-Mushroom cultivation. , Mycorrhizal fungi.  
Mushroom Production Technology-Food values of edible mushrooms. Cultivation of   white 

buttan, Paddy straw and Oyster mushroom- Steps involved production of spawn .Diseases of 
mushrooms. Mycorrhizae- definition and types. Isolation techniques. Methods of inoculum 
production. Applications of mycorrhizal fungi in agriculture and forestry. 
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Elective Paper:-III- Taxonomy of Angiosperms.  

1. Taxonomy: Aims, Principles and functions 
2.  
3. International Code of Botanical Nomenclature (ICBN): Principles, rules and 

recommendations, typification, priority of names, effective and valid publication, rejection of names, 
citation of authority, synonyms and homonyms 

4. Species concept: Classical, modern, typological non dimensional and multidimensional 

 4 Classification systems: Principles, outlines, merits and demerits of Bentham and Hookers 
system, Cronquist’s system, Dahlgren’s system of classification.  

5 General evolutionary trends in Angiosperms: Habitat and growth habit, vegetative and 
reproductive structures of flowering plants.   

6  Strategies for conservation: ex-situ conservation; principles and practices, Role     of 
Botanical gardens, field gene bank, seed bank, general account of BSI, National Bureau of Plant 
Genetics Resources (NBPGR), Indian Council of Agricultural Resources (ICAR), DBT, CSIR and 
DST. 
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Elective Paper-III:-Plant Physiology. 
 

 
Unit No.:-1: Solutions, Suspensions and colloids: 

 
True Solution, Suspension, Colloidal system, Methods of expressing the concentration of solution-
Percentage, Molarity (Molar solution and molal solution, normal solutions, Hydrogen ion 
concentration, buffer solution.) 

 
Unit No.:-2: Enzymes. 

 
Distribution of enzymes in plants, structure, active site, nomenclature, classification, nature of 
enzyme, factors influencing enzymatic activities, phytochrome control of enzyme, Hormonal 
regulation of enzyme,mode of action of enzyme activity. 

 
Unit No.:-3: Nitrogen Fixation in plants: 
 
Nitrogenase,”nif genes, regulation of nitrogen fixation, products of nitrogen fixation and their 
transport mechanism of nitrate uptake and reduction,transmination,nitrogen metabolism in relation to 
photosynthesis and respiration. 

 
 

 
Unit;-4: Trace Physiology. 
 Oxidative stresses-Generation of reactive oxygen species, effect of ROS on metabolism, ROX 
detoxification mechanism in plants. Transgenic approaches. 
Gaseous stresses-Effect of elevated CO2 concentration on plant metabolism, effect of air pollutant 
SO2 and O3 on plants. 
Thermal stresses-Effect of high and low temperatures on plant metabolism, Mechanism of temperature 
tolerance. 
 Radiation stresses- Influence of high light intensity on Photosynthesis, Photoprotection mechanism. 

 
Unit No:-5:-Reproductive Physiology. 

Florigen concept, flowering hormones and inhibitors –Transition flowering-Photoperiodism, 
thermoperiodism (vernlization) factors affecting vernalization.Flowering-Floral induction-photo 
induction cycle, night breaks, light breaks, light quality-flower development and fruiting. 

 
 

 Unit No:-6:-Secondary plant products. 
 
Introduction, Phenols, Alkaloids-Isolation, characterisation, classification, role of alkaloids in 

plants, Terpenoides, Phenyl Propanoids metabolism, Flavonoids and Porphyrils. 
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Ph.D. (Course Work) Nature of Question Paper Pattern 

• Ph.D. �úÖêÃÖÔ¾Ö�ÔúÃÖÖšüß ±úŒŸÖ Long Answer ¾Ö Short Answer †ÃÖê“Ö ¯ÖÏ¿−Ö †ÃÖŸÖß»Ö. 

• Ph.D. (Course work) ¯ÖÏ¿−Ö¯Ö×¡Ö�êúŸÖ �úÖê�ÖŸÖÖÆüß External Option ¾Ö Objective ¯ÖÏ¿−Ö †ÃÖ�ÖÖ¸ü −ÖÖÆüßŸÖ. 
• ‹�æú�Ö ¯ÖÏ¿−Ö - 5 x �Öã�Ö 20 = 100 �Öã�Ö 

• ¯ÖÏ¿−Ö �Îú´ÖÖÓ�ú 1 ŸÖê 5  
• (A) ×¤ü‘ÖÖì¢Ö¸üß ¯ÖÏ¿−Ö (10 �Öã�Ö) 
     (B) Answer Any two out of three (¯ÖÏŸμÖê�úß 5 �Öã�Ö)  

      μÖÖ ¯ÖÏ¿−Ö¯Ö×¡Ö�êú“μÖÖ Ã¾Ö¹ý¯ÖÖ´Öãôêû Internal Option ÆüÖ 25% ¸üÖÆüŸÖÖê.  


