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Nepal Agricultural Research Council

Syllabus for Senior Scientist (S-3)

Open and internal competition examination

Sub Faculty - Agronomy

(A)
Agronomy

1.
General

a) Nepal Agriculture Research Council: establishment, objective, role and activities

b) Agriculture in recent Five Year Plan in Nepal,

c) Present agricultural issues, 

d) Situation of Nepal

e) Export and import of agricultural commodities,

f) Seed and fertilizer distribution sources in Nepal,

g) Agricultural marketing,

h) Main constraints for agricultural research and agricultural production in Nepal, 

i)
Importance of Agronomical research in relation to WTO.

2.
Research Management

a) Planning monitoring and evaluation,

b) Research project proposal,

c) Research programming and budgeting,

d) Motivation and development,

e) Qualities and environment required to be successful scientist in Nepalese condition,

f) Work plan and job description, 

g) Reports and technical writing,

h) Leadership

i) Linkage of NARC with DOAD, IAAS and other related agencies

3. Climate and Weather

a) Climate-temperature, humility, wing pressure, rainfall, effective rainfall, sunshine hours, soil temperature,

b) Instruments used for different weather observation in Nepal, 

c) Climate of Nepal – climatic zones, moisture classes their features and vegetation

d)
Effect of adverse climates in Agriculture.

4.
Crop Production

Study on rice, wheat, maize, finger millet, barley, buckwheat, amaranths, lentil, soybean, chickpea, pigeon pea, mungbean, rapeseed, mustard seed, groundnut, sugarcane, jute, tobacco, cotton, potato, tea and coffee with respect to:

a) Introduction

b) Origin and distribution

c) Botany

d) Morphology and growth stages of plant

e) Climate and soil

f) Recommended varieties and pipe-line cultivars

g) Physiology

h) Cultural practices:- land preparation, seed treatment, planting methods (spacing), planting time, seed rate, planting (seeding) time, inter-culture, harvesting, drying, cleaning, transportation, storage.

i) Weed and weed control:- Importance of weed, recommended herbicides and their use, method and time of application,

j) Manures and fertilizers - recommended doses, method of application, time of application,

k) Water management - time and frequency of water application, irrigation methods, water requirement, drainage,

l) Typical cropping calendars and cropping patterns in hills, mid-hills, terai and inner-terai,

m) Economics of crop production of major crops (rice, maize, wheat, sugarcane, tobacco, cotton, jute, potato, lentil),

n) Plant protection measures - causal agent, symptoms and control measures, IPM, use of plant pesticide.

5.
Tillage

a) Tillage - Objective of tillage, significance of tillage,

b) Importance of tillage in crop production,

c) Zero tillage, minimum tillage and optimum tillage,

d) Condition of soil suitable for cultivation,

6.
Land Resources

a) Physiographic distribution of Nepal - land system,

b) Land capability and irrigation suitability,

c) Land utilization

d) Soil of Nepal and their classifications

7.
Weed and Weed Control

a) Classification of weeds, its importance in crop production, pattern of weed distribution

b) Common weeds found in major field crops

c) Herbicides – types of herbicides, herbicide formulation, mode of action, physiology of herbicides, application method and type of nozzle for herbicides, herbicides use in Nepal

d) Weed control in important crops – rice, wheat, maize, finger millet, lentil, soybean etc,

e) Economic use of herbicides.

8.
Soil and Fertilizer

a) Soil definition, soil and sub-soil, importance of top soil and sub-soils,

b) Soil texture, soil structure, soil bulk density, soil consistency and their importance in agriculture, 

c) Classification of essential elements on the basis of their functions,

d) Functions and deficiency symptoms of essential elements, 

e) Determination of nutrient requirement of major crops, 

f) Soil pH, its measurement, liming material available for correcting soil pH, reaction of liming material when applied in soil, 

g) Soil organic matter, nutrient content of different animal dung, importance of organic matter,

h) Recommended dose of nutrients, method of application and time of application,

i) Recommendation of N,P, and K on the basis of soil analysis,

j) Green manure- benefit of green manure, green manuring and green leaf manuring, influence of leguminous green, manure, desirable characteristics of green manure, plant suitable for green manure, green manuring and the maintenance of soil fertility, aerobic and anaerobic decomposition and its effect on soil, constrains of green manuring 

9.
Farming System and Outreach Research

a) Introduction to farming system, system approach in agriculture, component/determinants of farming system,

b) Social, economic and institutional aspects of farming system,

c) On farm farming system research methodology, characteristics of FSR, frame work of FSR methodology, diagnostic phase (RRA, Agroecosystem, analysis, conventional survey)

d) Gender perspective of technology generation and adoption

10.
Sustainable Agriculture 

a) Definitions

b) Differences between Modern and sustainable agriculture 

c) Problem of Modern agriculture

d) Management practices 

e) Positive and negative points of sustainable agriculture and modern agriculture

f) Impact of green revolution 

11.
Agri-environments

a) Classification

b) Technology generation and adoption

12.
Principles of Plant Breeding

a) Definition, importance, history and achievement of plant breeding, 

b) Heredity, growth and assimilation,

c) Genotypes and phenotypes,

d) Mode of reproduction in crop plant, 

e) Methods of breeding in field crops,

f) Classification of crops according to pollination,

g) Germplasm collection, evaluation, utilization and conservation,

h) Varietal improvement work procedure in Nepal,

i) Seed production techniques- types of seeds and purity maintenance of crop varieties,

j) Method of hybridization to improve major field crops

13.
Seed Technology

a) Seed formation, development and composition,

b) Physiology of seed,

c) Seed quality and seed classes,

d) Principles and practices of seed production,

e) Seed testing principles,

f) Seed certification procedures and seed certification standards in major crop in Nepal,

g) Seed and fertilizer distributing agency and legislation

14.
Statistics

a) Probability and simple statistics

b) Estimate of error -  replication and randomization,

c) Control error - blocking, field plot technique, data analysis,

d) Complete randomized design (CRD) - randomization, layout, analysis of variance, interpretation of results

e) Randomized complete block design (RCBD) - layout, randomization, analysis of variance, interpretation of results

f) Latin square design - randomization, layout, analysis of variance, efficiency of row and column - blocking, interpretation of results

g) Lattice design - balanced lattice design, partially balance lattice - layout, randomization, analysis of variance, interpretation of results

h) Two factorial experiment - randomization, layout, analysis of variance, interactions, interpretation of results

i) Split plot design - randomization, layout, analysis of variance, interaction of factors, interpretation of result

j) Strip – plot design - randomization, layout, analysis of variance, interaction of factors, interpretation of result

k) Comparison - pair comparison by least significant difference (LSD) and Duncan's Multiple Range Test (DMRT), group comparison - between-group comparison, within group comparison, trend comparison, and factorial comparison, interpretation of results

l) Regression and correlation and their use in agriculture research

m) Importance and validity of statistics in agriculture

(B)
Plant Breeding and Genetics

1. General 

a) Status of plant breeding activities in Nepal - Rice, Wheat, Maize, Legumes, Oilseeds, Potato and Vegetables 

b) Areas of collaborations with IARCS in crop improvement 

c) Participatory plant breeding

d) Participatory on farm research

e) Stakeholders in research and development in Nepal 

f) Improved varieties, release processes

g) National Seed Act: types of seeds production in Nepal 

h) APP, 10th plan and current research priorities in Agriculture 

2. Plant Genetics 

a) Cell division 

b) Linkage and crossing over

c) Probability and its application in plant breeding 

d) Gene action and partition of genetic variance 

e)  Heterosis and inbreeding 

f) Heritability

g) Quantitative and qualitative traits, their gene action and interaction

h) Gene interaction 

i) Combining ability 

j) Basic concept of molecular biology – gene structure, regulation, and manipulation

k)
Population genetics and its structure

l)
quantitative genetics and Hardy-weisberg law.

3. Plant Breeding

a)  Self and cross pollinated crops

b)  Breeding methods for self and cross pollinated crops and vegetatively propagated crops

c)  Breeding objective and Priority setting 

d)  Breeding for insect and disease resistance

e)  Breeding for stress factors 

f)  Mutation in crop improvement

g)  Poliploidy and its use in plant breeding 

h)  Distant hybridization in plant breeding

i)  Male sterility and its application in crop improvement 

j)  Genotype X Environment interaction

k)  Hybrid seed production 

4. Plant Genetic Resources 

a) Germplasm collection, conservation and  utilization

b)  Biodiversity and its significance to community and country 

c)  WTO: its significance to Nepal 

d)  Plant breeders’ right / Intellectual property right 

e)  Patentship of variety and product – significance to Nepal 

5. Biotechnology in crop improvement 

a) Genes and molecular basis of inheritance of characters

b)  DNA, RNA gene structure and their regulation 

c)  Plant biotechnology 

d)  Tissue culture, cell culture, embryo culture, anther culture

e)  Somatic hybridization 

f)  Genetic engineering in plants 

g)  Molecular markers and their use in plant breeding

h)  Achievements and future of molecular breeding 

6. Seed Technology 

a) Seed Act in Nepal 

b)  Seed classes, seed production, certification

c)  Formal and informal seed production system in Nepal 

d)  Community level seed production –Constraints and opportunity

e)  Seed production: self and cross pollinated crops

7. Agricultural statistics 

a) Field plot techniques 

b)  Experimental designs 

c)  Chi-square test, probability 

d)  Analysis of variance and covariance 

e)  Correlation and regression analysis 

f)  Stability and adaptability analysis –new techniques 

g)  Computer packages and its role in data processing 

Model Question for S-3 (Agronomy)
A. Tick mark the correct answer. (40 marks)

1. Recent Rice variety released for Jumla is (1 mark)

(a) Khumal-4  (b) Radha  (C) Chandan nath -1  (d) Arun-2

2.

3.

.

.

.

.

40.

B. Write short notes the followings. (10 marks)

1. Photosynthesis   (2 marks)

2.

3.

4.

5.

C. Write brief answers on the followings. (10 marks)

1. Rapid Rural Appraisal (RRA) technique in Agriculture Research (5 marks)

2.

3.

4.

D. What is Community Based Seed Production ? Explain its relevance and major constraints in Nepal. How this system can be strengthened and be implemented effectively ? (20 marks)

E.  Explain importance of Natural Resource Management (NRM) in Nepal for sustainable agriculture. What are positive and negative impacts of modern technologies on agriculture and on livelihoods of people in the country, and how future Research Programme should be oriented to address current challenges policy and HMG/N priorities in agriculture ? (20 marks)

Model Question for S-3 (Plant Breeding and Genetics)
A. Tick mark the correct answer. (40 marks)

1. The cultivated wheat species is a (1 mark)

(a) Diploid  (b) Triploid  (C) Tetraploid   (d) Hexaploid

2.

3.

.

.

.

.

40.

B. Write short answers on the followings. (10 marks)

1. Heterosis   (2 marks)

2.

3.

4.

5.

C. Write brief answers on the followings. (10 marks)

1. Role of molecular genetics in Plant Breeding. (5 marks)

2.

3.

4.

D. Define Self-pollinated crops. Develop a Breeding Plan for introgressing Blast resistance gene in the popular rice variety 'Masuli' adopting Back-cross breeding method. 

(20 marks)

E. Explain comparative advantage of potential agricultural commodities in Nepal. What are essential elements of Commercialization of a particular agriculture commodity ? Why the impacts of Research & Development has been less effective in Nepalese agriculture ? (20 marks)

