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Syllabus for Senior Scientist S-3

Open and Internal Competition Examination

1. General Plant Pathology
· Importance and History of Plant Pathology
· Knowledge of Plant Diseases, their Identification and Classification
· Different Agents causing Plant Diseases
(a) General characteristics (morphology, nutrition, growth, reproduction), isolation, purification, taxonomy, nomenclature, classification of different fungi, bacteria, bacteria-like organisms, and mycoplasmas or mycoplasma-like organisms
(b) General characteristics (morphology, nutrition, growth, anatomy), isolation, taxonomy, nomenclature and classification of nematodes
(c) General characteristic (morphology, chemical composition, ultrastructure), isolation purification, architecture, multiplication, transmission, serology, classification, nomenclature or grouping (cryptograms) of virus, viroid and virus-like organisms and
(d) Characteristics of non-infectious plant disease-causing agents (environments, nutrients, pollution, improper agricultural practices, etc.)
· Infection and Disease Development

(a) Different mechanisms of infection by plant pathogens (Example: mechanical, chemicals, enzymes, toxins, growth regulators, etc.)

(b) Stages in development of plant diseases: Growth and reproduction (multiplication), dissemination (dispersal) and survival of plant pathogens
· Effects of Plant Pathogens on Host Physiology (Effects on structure, growth and reproduction of the host, photosynthesis, respiration, and translocation of water and nutrients in the host plant)
· Principles and Methods of Plant Control

(a) Traditional principles and different methods
(b) In addition to principles and methods, one needs to know problems and progress in controlling/managing plant diseases with special reference to Nepal
(c) Use of disease resistant varieties in Nepal: past experience and future strategy
· Economic importance, distribution, disease symptoms, casual agents, disease cycle, predisposing factors of disease developments and adopted control measures of some nationally and internationally important diseases of major crop plants caused by:
(a) Fungi

(b) Bacteria, bacteria-like organisms and protozoa
(c) Viruses, viroids, mycoplasma as and mycoplasma-like organisms
(d) Nematodes
(e) Phanerogamic parasites or high parasitic plants
(f) Environmental factors and physiological disorder
2. Plant Disease Epidemiology and Early Warning
· Effects of Environment on Plant Disease Development e.g. temperature, moisture, wind, light, soil pH, host plant nutrition, and other environmental factors.
· Plant Disease Epidemiology and Forecasting
(a) Development of plant disease epidemiology

(b) Elements or essential conditions for plant disease epidemics

(c) Forecasting of plant diseases and their epidemics, and

(d) Simulation models of plant diseases
· Effect of Climate Change on Plant Disease Outbreaks

· Recent Disease Outbreaks of Economic Importance in Nepal

3. Genetics and Plant Diseases

· Genetics systems in plant pathogens, compatibility factors in plant pathogens, development of races, pathotypes or strains, host-pathogen interfaces, gene for gene concepts, nature of resistance in host, induced disease resistance, genetics of host resistance, tolerance, etc.

· Recent advancements in breeding for resistance to plant pathogens in the Nepalese context which have economic implications

4. Plant Disease Control

· Pesticides in Plant Disease Control

(a) History, classification and formulation of pesticides

(b) Evaluation of pesticides, mode of action, and factors affecting the field performance of pesticides

(c) Application methods and appropriate application equipments and materials for pesticide application

(d) Storage, handling and disposal of pesticides
· Integrated Disease Management: Principles and application in Nepal with some important examples
5. Laboratory Plant Pathology
· Plant pathological equipment and chemicals

(a) General and specific equipments and machineries used in plant pathology

(b) General and specific glass-wares used in plant pathology

(c) General and specific media to grow fungi, bacteria and other plant pathogens
(d) Common and specific reagents, cleaning, sterilizing, preserving, fixing, staining agents and other chemicals used in plant pathology
· Laboratory and filed techniques in plant pathology
(a) Survey, collection of disease specimens, specimen preservation and cataloguing

(b) General lab technique: Disinfection, sterilizing, isolation, staining, fixing, culturing, purification, maintenance and other lab-techniques

(c) Disease diagnosis, pathogenicity test ( Koch's Postulate), host range studies

(d) progression of disease, plant disease recording and methods, crop loss assessment

· Critical assessment of service delivery efficiency and effectiveness of public sector laboratories, and potential for private sector laboratories

6. Post-Harvest Pathology

· Seed Pathology

(a) Seed borne diseases and seed health testing for major pathogens
(b) Nepal Seed Act in relation to seed pathology (Plant Pathology)

· Storage Fungi and Mycotoxins
· Importance of post-harvest pathology in agricultural trade

7. Plant Pathology and WTO

· Plant Protection and Plant Quarantine in Nepal

(a) Organizations, activities and act and rules

(b) Pesticide act and rules

· Plant Pathology/Plant Protection in relation to WTO and SAPTA

· Assessment of the Nepalese capacity in meeting WTO requirements in the case of plant disease control

8. Industrial Plant Pathology
· Mushroom: Importance of some edible mushroom, their identification and cultivation
· Mycorrhiza and their uses in plant pathology

· Bio-technology tools in plant pathology
· Potential of industrial plant pathology to develop as a competitive agro-enterprises in Nepal

9. Cross-cutting areas having implications in plant pathology development
· Statistics in Plant Pathology: General knowledge on different statistical designs, tests, and other techniques to draw inferences/conclusions for different data of plant pathological origins

· General Knowledge of Nepal Agricultural Research Council

(a) Its organizations, roles, objectives, importance, major activities

(b) Its linkages within disciplinary divisions, commodity programs, R/ARS

(c) Its linkages with DOA, IAAS, and other national and International organizations

· Plant Pathology in relation to 20 years Agricultural Perspective Plan, recent past Five Year Plan of Nepal and agricultural policy of Government of Nepal (Candidates who likes to join NARC, should have some knowledge of different agricultural plans made from to time to time.)
· Publication and Scientific Report Writing (Being in a scientific organization, one must have knowledge of scientific report writing and adequate knowledge to write and publish research articles in journals or periodicals based on publisher's instruction.)
· Project Concept

(a) Project cycle

(b) Different aspects of project preparation

· Project Appraisal

(a) Project appraisal -what, why and how?

(b) Some important consideration in project appraisal

(c) Project appraisal techniques
· Three Years Concept in Agriculture

· Scientific Project Proposal Writing
· Logical Framework Approach (LFA) of Project Formulation

(a) Basic principle and importance of LFA
(b) Process of LFA
(c) Component of log frame matrix
· Constructing Log Frame Matrix

· GIS and Remote Sensing: concept and application

(a) GIS functions with emphasis on spatial analysis
(b) GIS application in agricultural planning and plant pathology
(c) Use of remote sensing in agricultural planning
· Regional Planning and Agricultural Regionalization
(a) Concept of regional planning
(b) Need of regional planning
(c) Methods of agricultural regionalization
· National Agriculture Extension Strategy (NAES)

· Strength, Weakness, Opportunity and Threat (SWOT) analysis
· Implementation of Agricultural Extension Activities in Partnership and Contract-out
(a) Need of partnership and contracting extension programs
(b) Process of partnership and contract-out
(c) Partnership and contract-out extension program: challenges and future prospects
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MINIMUM ACADEMIC REQUIREMENT:

M. Sc. Ag. (Plant Pathology), M. Sc., M.S. or Ph. D. in Plant Pathology, Mycology, Bacteriology, Nematology, or  Virology. 

Model Questions:
Q. Polygenic resistance is also known as




(1 X 40)


a. minor gene resistance.


b. horizontal resistance.


c. non-specific resistance.


d. all of the above statements.

Q. What is pycniospores ?






(2 X 5)

Q. Describe briefly the following words of statements:


(5 X 4)


a. Bacteriophage.


b. Gene for gene hypothesis.


c. Integrated Disease Management.


d. Epidemiology of late blight disease of potato.

Q. Present status and future strategies to manage blast disease of rice.
(20 X 1)





or

Q. Problems and progress in wheat rust disease management in Nepal

Q. How can we transfer the research results effectively to farmers ? 
(10 X 1)





or

Q. What sorts of collaboration and coordination are needed to improve the 
      existing plant protection programs in Nepal ?
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