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Syllabus of M.Sc. Botany              
  

M.Sc. (Botany) Semester-III  

Paper XIV: Elective Paper (a) Advanced Plant Pathology-I 

(b) Advanced Plant Ecology-I (Environmental Biology) 

  
Paper XIV (a): Advanced Plant Pathology-I  
Scheme of Examination    Duration : 3 hours      Max. Marks :  100  

Maximum Marks     : 100 Marks  

Duration of Examination: 3 Hours   Semester Assessment    : 70 Marks  

Continuous (Internal) Assessment  : 30 

Marks  

  

Note: The syllabus is divided into five independent units and question paper will be divided into three 

sections.   

• Section-A will carry 10 marks with 01 compulsory question comprising 10 short answer type 

questions (maximum 20 words answer) taking two questions from each unit. Each question shall 

be of one mark.   

• Section-B will carry 25 marks with equally divided into five long answer type questions (answer 

about in 250 words). Paper setter shall be advised to set two questions from each unit and 

students are instructed to attempt five questions by selecting one question from each unit.    

• Section-C will carry 35 marks with five long answer type questions comprising one compulsory 

question of 15 marks and four questions of 10 marks each. Students are instructed to attempt 

total three questions with one compulsory question (answer about in 500 words) and any two 

more questions (answer about in 400 words) out of remaining four questions. Paper setter shall 

be advised to design question paper covering from all five units.   
  

Note: Contents of each unit may be completed into 15-18 lectures or contact hours which also include 

revisions, seminars, internal assessments, etc. Contact Hours will be 4 Hours per week for the faculty.  
  

UNIT-I  

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

affecting infection, defence mechanisms.  

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

toxins in relation to pathogenesis and disease resistance.  

UNIT-II  

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  

Fungal diseases: Symptomatology and disease identification, Some important diseases of cereals: 

Smuts, rusts, leaf blights, spots, mildews, karnal bunt 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; Wilt of cotton, flax and pigeon pea; Flax rust; 

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  

Molecular  base  of  host-parasitic  interactions,signal  transductionand  plant 

 disease development,acquired immunity, SAR, role of salicylic acid in plant disease 

development,culture of obligate parasites.  

Suggested Readings:  

1. Agrios, G.N. 2005 Plant Pathology. 5th edition Academic Press. New York, USA  

2. Alexopoulus, C.J,  C.W. Mims and M. Blackwel, 1996. IntroductoryMycology, 4th edition, 

John Wiley and Sons, inc., New York, USA  

3. Khan, J.A. and J. Dijkstra. 2002 Plant Virus as Molecular Pathogens. The Haworth Press Inc. 

USA  

4. Mehrotra R.S. and A. Agarwal. 2003 Plant Pathology. 2nd Edition TATA McGraw Hill. 

Pub.Company Ltd. New Delhi.  

5. Singh, R.S. 1982. Plant Pathogens. The Fungi. Oxford and IBH Publishing Company, New 

Delhi, India.  

6. Singh, R.S. 1989.Plant Pathogens. The Prokaryotes.Oxford and IBH Publishing Company, 

New Delhi, India.  

7. Trigiano, R.N., M.T. Windham and A.S. Windham. 2008. Plant Pathology: Concepts and 

Laboratory Exercises. 2nd edition. CRC Press.  

8. Vidhyasekram, P. 2004. Concise Encyclopedia of Plant Pathology: Food product Press and 

Haworth Press Inc. Binghamton.   

9. Kaushik, P 1996 Introductory Microbiology Emkay Pub. New Delhi.  

10. Mehrotra R.S.1987 Plant Pathology.TATA MacgrawthllPub.Company Ltd., New Delhi.  

11.Purohit S.S. 2002 Microbiology-Fundamentals& applications Agrobios (India) Pub. Jodhpur.  

  

Suggested Laboratory Exercises:  

1. Culture transfer techniques  

2. Techniques for isolation of pure culture  

3. Isolation of discrete colonies from a mixed culture  

4. Isolation of pure culture from spread plate streak plate preparation.  

5. Culture characteristics of microorganisms  



6. Grams staining.  

7. To draw camera lucida drawings of fungal spores.  

8. Calibration of Microscopes   

9. Study of fungal and other disease  

   

  

Paper XIV (b): Advanced Plant Ecology-I (Environmental Biology)   

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

Maximum Marks      : 100 Marks  

Duration of Examination: 3 Hours   Semester Assessment    : 70 Marks  

Continuous (Internal) Assessment  : 30 

Marks  

  

Note: The syllabus is divided into five independent units and question paper will be divided into three 

sections.   

• Section-A will carry 10 marks with 01 compulsory question comprising 10 short answer type 

questions (maximum 20 words answer) taking two questions from each unit. Each question shall 

be of one mark.   

• Section-B will carry 25 marks with equally divided into five long answer type questions (answer 

about in 250 words). Paper setter shall be advised to set two questions from each unit and 

students are instructed to attempt five questions by selecting one question from each unit.    

• Section-C will carry 35 marks with five long answer type questions comprising one compulsory 

question of 15 marks and four questions of 10 marks each. Students are instructed to attempt 

total three questions with one compulsory question (answer about in 500 words) and any two 

more questions (answer about in 400 words) out of remaining four questions. Paper setter shall 

be advised to design question paper covering from all five units.   
  

Note: Contents of each unit may be completed into 15-18 lectures or contact hours which also include 

revisions, seminars, internal assessments, etc. Contact Hours will be 4 Hours per week for the faculty.  
  

UNIT-I  

Ecosystem: Concept, structure and function of grassland, forest, fresh water and marine 

ecosystems, biogeochemical cycles, evolution of ecosystem, ecological energetic and flow of 

energy.  

UNIT-II  

Natural Resources: water, soil, energy and wild life management and their remediation, 

biodiversity conservation, sanctuaries, national parks, non-conventional energy resources, solar, 

wind, tidal and geothermal energy sources, 3 R’s (Reduction, Recycle & Reuse).  

                                                                      UNIT – III  



Noise, Land, Radiation and Thermal Pollution: Sources and characteristics. Global Warming, 

ozone depletion and acid rains. Ganga Action Plan, Ecolabeling and Environmental Auditing, 

water pollution (Prevention and control of  Pollution Act 1974). Air Pollution Act.   

UNIT-IV  

Plant community characters (Analytic and synthetic), IVI, Consequences of growing human 

population on environment. Ecosystems: Manmade ecosystems–Urban and rural. Environmental 

Impact Assessment (EIA), Social Impact Assessment (SIA) and sustainable development. Solid  

Waste Management.  

UNIT V  

Environmental Education and Awareness: Environmental laws & Ethics:  Wild Life  Protection 

Act 1972. Poaching and killing of wild life. Forest conservation Act 1980, ecofeminism, Social 

forestry and role of tribals in conservation, environmental economics – issues in perspective global 

economy, ecopolitics and green policies.  

Suggested Readings:  

1. Smith, R.L. 1996. Ecology and Field Biology, Harpr Collins, New York  

2. Muller-Dombois, D. and Ellenberg, H., 1974. Aims and Methods of  VegetationEcology, 

Wiley, New York.  

3. Begon, M. Harper, J.L. and Townsend, C.R. 1996. Ecology, Blackwell Science,    Cambridge, 

U.S.A.  

4. Ludwig. J. nad Reynolds, J.F. 1988. Statistical Ecology. John Wiley & Sons.  

5. Odum, E.P. 2005. Fundamentals of  Ecology, Saunders, Philadelphia.  

6. Odum, E.P. 2005. Basic of Ecology, Saunders, Philadelphia.  

7. Barbour, M.G., Burk, J.H. and Pitts, W.D. 1987. Terrestrial Plant Ecology, Benjamin/ 

Cummings Publication Company, California.  

8. Kormondy, E.J., 1996 Concepts of ecology, Prentice- Hall of India Pvt. Ltd., New Delhi.  

9. Chapman, J.L. and Reiss, M.J. 1988. Ecology, Principles and Applications, Cambridge 

University Press, Cambridge, U.K.  

10. Molan, B. and Billharz, S. 1997. Sustainability Indicators, John Wily Sons, New York.  

11. Pandey, S.C., G.S. Furl and J.Singh 1967. Research methods in plant ecology Asia, Pub House, 

New Delhi.  

12. Sharma P.D. 2000. Ecology and Environment, Rastogi Publications, Meerut.  

    

Suggested Laboratory Exercises:  

18. To determine minimum size and number of quadrat required for reliable estimate of biomass 

in grassland.  

19. To compare protected and unprotected grassland stand using community coefficients  

(similarity indices).  

20. To estimate IVI of the species in a grassland/woodland using quadrat method.  

21. To determine gross and net phytoplankton productivity by light and dark bottle method.  

22. To determine soil moisture content, porosity and bulk density of soils collected from varying 

depths at different locations.  

23. To determine the Water holding capacity of soils collected from different locations.  



24. To determine percent organic carbon and organic matter in the soils of cropland, grassland 

and forest.  

25. To estimate the dissolved oxygen content in eutrophic and oligotrophic water samples by azide 

modification of Wrinkler’s method.  

26. To estimate chlorophyll content in SO2 fumigated and unfumigated plants leaves.  

27. To estimate rate of carbon dioxide evolution from different soils using soda lime or alkali 

absorption method.  

28. To study environmental impact of a given developmental activity using checklist as a EIA 

method.  

29. To analyze plant community characters.  

30. Soil/water test (different parameters).  

31. Compare polluted and non-polluted plants (different parameters).  

32. Study of morphological and anatomical adaptations of plants.   
  

Semester-IV   

XVII. Elective paper-(a) Adv. Plant Pathology-II (b) Adv. Plant Ecology-II  

                (Arid Zone Ecology)        
  

Paper XIX (a). Advanced Plant Pathology II  

     Maximum Marks          : 100 Marks  

Duration of Examination: 3 Hours    Semester Assessment     : 70 Marks  

    Continuous (Internal) Assessment         : 30 Marks  

  

Note: The syllabus is divided into five independent units and question paper will be divided into three 

sections.   

• Section-A will carry 10 marks with 01 compulsory question comprising 10 short answer type 

questions (maximum 20 words answer) taking two questions from each unit. Each question shall 

be of one mark.   

• Section-B will carry 25 marks with equally divided into five long answer type questions (answer 

about in 250 words). Paper setter shall be advised to set two questions from each unit and 

students are instructed to attempt five questions by selecting one question from each unit.    

• Section-C will carry 35 marks with five long answer type questions comprising one compulsory 

question of 15 marks and four questions of 10 marks each. Students are instructed to attempt 

total three questions with one compulsory question (answer about in 500 words) and any two 

more questions (answer about in 400 words) out of remaining four questions. Paper setter shall 

be advised to design question paper covering from all five units.   
  

Note: Contents of each unit may be completed into 15-18 lectures or contact hours which also include 

revisions, seminars, internal assessments, etc. Contact Hours will be 4 Hours per week for the faculty.  
  



Unit-I  

Concept of disease, animate and non-animate diseases.Classification of plant 

diseases. Major groups of plant pathogens and symptoms caused by them.   

History of plant pathology and contribution of following scientists in the 

development of plant pathology: Dodge, Ganman, Butler, Walker, Stakeman, 

Horshfall, Diamond, T.S. Sadashivan, R.S. Singh, S.N. Dasgupta, S.P. Ray 

Chaudhary, G.Rangaswamy, N.Prasad, H.C. Arya andR.S. Mehrotra.  

Disease pre-disposition factors and disease development, plant disease 

forecasting.Epiphytotics.  

Unit-II  

Bacterial diseases: 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, acquired immunity, 

interference and synergism.General account of viroids.  

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 diseases: 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), 

Sulphur dioxide, 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.  

Plant pathogenic mollicutes (Spiroplasma, Phytoplasma), symptoms caused by 

them, their transmission and translocation in plants.  

Important diseases caused by Mollicutes: Sesame phyllody, Grassy shoot of 

sugarcane, Sandal spike, Corn stunt, Citrus greening.  

  

Suggested Readings:  

1. Agrios, G.N. (1997) Plant Pathology. Academic Press, London.   

2. Albajes, R., Cullino, M.L., Van Lenteren, J.C. and Elad, Y. (Eds.) (1999) 

Integrated Pest and Disease Management in Greenhouse Crops. Kiluwel 

Academic Publishers.   

3. Clifton, A. (1958) Introduction to the Bacteria. McGraw Book Co., New York.   

4. Khan, J.A. and Dijkstra, J.(2002) Plant Virus as Molecular Pathogens. The 

Haworth Press Inc., USA  

5. Mandahar, C.I. (1978) Introduction to Plant Viruses. Chan Co. Ltd., Delhi.   

6. Mehrotra, R.S. (1982) Plant Pathology. Tata McGraw Hill.  

7. Mehrotra, R.S. and Agarwal, A.(2003) Plant Pathology. 2nd Edition TATA 

McGraw Hill. Pub.Company Ltd., New Delhi.   

8. Singh, R.S. (1989) Plant Pathogens. The Prokaryotes.Oxford and IBH 

Publishing Company, New Delhi, India.   

9. Purohit, S.S. (2002) Microbiology Fundamentals & Applications Agrobios 

(India) Pub., Jodhpur.   

10. Rangaswamy, G. and Mahadevan, A. (1999) Diseases of Crop Plants in India 

(4th edition) Prentice Hall of India, Pvt. Ltd., New Delhi.  

11. Horsfall, J.G. and Dimond, A.F. (1960) Plant Pathology vols. 1, 2 & 3. 

Academic Press, New York, USA.  

12. Trivedi, P.C. (1998) Nematode Diseases in Plants, CBS Publisher and 

Distributor, New Dehli.  

13. Trigiano, R.N., Windham, M.T. and Windham, A.S.  (2008) Plant Pathology: 

Concepts and Laboratory Exercises. 2nd edition. CRC Press.   

Suggested Laboratory Exercises:  



1. Isolation of microorganisms, streaking on agar plates/pour plate method, 

isolation of clones and preservation.   

2. Determination  of  growth  of  a  microorganism 

 (model  organism:  

Escherichiacoli), effects of nutrients, e.g. glucose, fructose, sucrose.  

3. Observations on bacterial and virus infected plants (symptoms).  

4. Observations on important diseases caused by nematodes and mollicutes.  

5. Observationsnon-parasitic diseases.  

Note: Excursions for collection of diseased plant material from different locations 

and to visit Agricultural Research Stations dealing pathological study in Rajasthan.  

  

  

Paper XIX (b). Advanced Plant Ecology II-Arid Zone Ecology  

 Maximum Marks                                                                                                                                 : 100 Marks  

Duration of Examination: 3 Hours   Semester Assessment     : 70 Marks  

Continuous (Internal) Assessment  : 30 

Marks  

  

Note: The syllabus is divided into five independent units and question paper will be divided into three 

sections.   

• Section-A will carry 10 marks with 01 compulsory question comprising 10 short answer type 

questions (maximum 20 words answer) taking two questions from each unit. Each question shall 

be of one mark.   

• Section-B will carry 25 marks with equally divided into five long answer type questions (answer 

about in 250 words). Paper setter shall be advised to set two questions from each unit and 

students are instructed to attempt five questions by selecting one question from each unit.    

• Section-C will carry 35 marks with five long answer type questions comprising one compulsory 

question of 15 marks and four questions of 10 marks each. Students are instructed to attempt 

total three questions with one compulsory question (answer about in 500 words) and any two 

more questions (answer about in 400 words) out of remaining four questions. Paper setter shall 

be advised to design question paper covering from all five units.   
  

Note: Contents of each unit may be completed into 15-18 lectures or contact hours which also include 

revisions, seminars, internal assessments, etc. Contact Hours will be 4 Hours per week for the faculty.  
  

Unit-I  

Deserts:Their formation, topography and distribution. Characteristics of deserts with 

special reference to water economy. The hot and cold deserts and other similar 

habitat. Arid regions of India with particular reference to Thar desert in Rajasthan.  



Unit-II  

Rajasthan:Geology, physiography, climate, vegetationand plant communities of 

deserts and soil. Saline tracts and their vegetation (Halophytes), Mangrove 

vegetation. Sand dunes-classification, stabilization and management.     

Unit-III  

Adaptation of plants and animals to arid conditions. Biotic factors including the role 

of man on the vegetation and fauna in arid zones. Types and distribution of 

wastelandsin India.  

Unit-IV  

Habit studies and phenology of desert plants through various seasons, root 

investigation, reproductive capacity, seed output, germination, dormancy, viability, 

and perennation.  

Unit-V  

Desert as an ecosystem, biological productivity, cycles and balances in the desert 

ecosystems, wind break and shelter belts. Indira Gandhi Canal and its ecological 

implications. Dry land farming. Underground water resources.  

Suggested Readings:   

1. Muller-Dombois, D. and Ellenberg, H., (1974) Aims and Methods of 

VegetationEcology. Wiley, New York.  

2. Agarwal, S.K. (2011) Fundamentals of Ecology. APH Publishing Corp., New 

Delhi.  

3. Begon, M. Harper, J.L. and Townsend, C.R. (1996) Ecology. Blackwell 

Science, Cambridge, U.S.A.   

4. Ludwig, J. and Reynolds, J.F. (1988) Statistical Ecology. John Wiley & Sons.   

5. Odum, E.P. (2005) Fundamentals of Ecology. Saunders, Philadelphia.   

6. Odum, E.P. (2005) Basic of Ecology. Saunders, Philadelphia.   

7. Barbour, M.G., Burk, J.H. and Pitts, W.D. (1987) Terrestrial Plant Ecology. 

Benjamin/ Cummings Publication Company, California.   

8. Kormondy, E.J.(996) Concepts of Ecology. Prentice-Hall of India Pvt. Ltd., 

New Delhi.   

9. Chapman, J.L. and Reiss, M.J. (1988) Ecology, Principles and Applications, 

Cambridge University Press, Cambridge, U.K.   

10. Sharma, P.D. (2000) Ecology and Environment, Rastogi Publications, Meerut.  

https://www.sapnaonline.com/shop/Publisher/APH%20Publishing%20Corporation
https://www.sapnaonline.com/shop/Publisher/APH%20Publishing%20Corporation


11. Saxena, N.B. and Saxena, S. (2011) Arid Zone Ecology. Pragati Prakashan, 

Meerut.  

12. Henderson-Sellers, A. and Pitman, A.J. (Eds.) (2012)Vegetation and Climate 

Interactions in Semi-arid Regions (Advances in Vegetation Science), Springer.  

13. Thomas, D.S.G. (Ed.) (2011)Arid Zone Geomorphology: Process, Form and 

Change in Drylands 3rd Edition. Wiley-Blackwell.   

14. Sen, D.N. (Ed.) (1990) Ecology and Vegetation of Indian Desert. Agro 

Botanical Publishers (India), Bikaner.  
  

Suggested Laboratory Exercises:  

1. To determine minimum size and number of quadrat required for reliable 

estimate of biomass in grassland/arid regions/saline tracts.   

2. To compare protected and unprotected grassland stand using community 

coefficients (similarity indices).   

3. To determine the Frequency/Density/Species cover in arid area using quadrat 

method.   

4. To determine soil moisture content, porosity and bulk density of soils collected 

from varying depths at different locations.   

5. To determine the water holding capacity of soils collected from different 

locations.   

6. To determine percent organic carbon and organic matter contents in the soils of 

different habitat.   

7. To estimate the dissolved O2 in eutrophic and oligotrophic water samples by 

azide modification of Wrinkler’s method.   

8. To determine the total hardness of the given water samples.   

9. To estimate rate of carbon dioxide evolution from different soils using soda 

lime or alkali absorption method.   

10. Draw themap of arid and semi-arid regions of Rajasthan showing the major 

vegetation types.  

11. Study the different plant communities of Rajasthan.  

12. Seed germination and seed viability in the seeds of xeric environment.  

13. Soil/water test (pH and Conductivity).   

14. Study of morphological and anatomical adaptations of xerophytes and 

halophytic plants.  

  

Note: Excursions to visit the CAZRI, AFRI and other Institute, and saline areas of 

Rajasthan.   

  

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=A.+Henderson-Sellers&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=A.+Henderson-Sellers&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=A.+Henderson-Sellers&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=A.+Henderson-Sellers&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=A.J+Pitman&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=A.J+Pitman&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=A.J+Pitman&search-alias=stripbooks
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=David+S.+G.+Thomas&search-alias=books&field-author=David+S.+G.+Thomas&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=David+S.+G.+Thomas&search-alias=books&field-author=David+S.+G.+Thomas&sort=relevancerank

