g]kfn s[lif cg";Gwfg kl/ifb\

kbk'lt{ ;ldlt

d"Vo j}!flgs Pu|f]gf]ld Knf)^ la|l*é P)* h]g]l^S; P;=5 :t/sf] cfGtl/s k|ltof]lutf b"O{ efudf x"g]% . efu klxnf]df lnlvt k/LIff / efu b"O{df cGt/aftf{ . lnlvt k/LIff b]xfo cg";f/ ljifox?df cfwfl/t x"g]% . cfGtl/s k|ltof]lutfsf] k')ff{° 40 / k/LIff ;do Ps #)^f x"g]% . 
  pQm kbsf] nflu Go'gtd z}lIfs of]Uotf ;DalGwt s[lif ljifodf :gftsf]Q/ pkflw k|FKt u/]sf] x"g" kg]{% . 

lnlvt k/LIffsf cfwf/x? 

efu 1
	qm=;+=
	    ljifo
	k')ff{°
	k/LIff k|)ffnL
	k|Zg ;+Vof
	c° ef/

	1
	pk;d'x;+u ;DalGwt j}!flgs Pj+ k|fljlws !fg÷;Lk cflb
	10 
	j:t"ut jx"pQ/
	10 


	10

	2
	pk;d'x;+u ;DalGwt j}!flgs Pj+ k|fljlws !fg÷;Lk cflb
	15
	ljifout
	3
	15

	3
	k|zf;g;+u ;DalGwt gLltut Pj+  Jofjxfl/s !fg
	5
	ljifout 


	1


	5

	4
	ljifo;+u ;DalGwt /fli^«o tyf cGt/f{li^«o cg";Gwfg Pj+ gLltut !fg
	10
	ljifout 
	1 
	10


b|i^JoM
-1_ o; kf&\oqmd jdf]lhd lnOg] lnlvt k/LIffsf] plt)Ff{° 50 k|ltzt x"g] % . kbk'lt{ ;ldltsf] sfo{ljlw 2056 jdf]lhd lnlvt k/LIffaf^ %gf}^ x"g] pd]b\jf/x?nfO{ efu b"O{sf] cGt/aftf{df ;fd]n u/fOg] % . cGt/aftf{sf] k')ff{° 10 z}lIfs of]Uotfsf] c° 30  x"g]% . cGtaftf{df ;kmn x"g 50 k|ltzt c° k|fKt ug"{ kg]{% .

-2_
j:t"ut / laifoutsf] pQ/ k"l:tsf leGbfleGb} x"g ;Sg]% . k/LIff ;dfKt ePkl% k|Zgkq / pQ/k"l:tsf b"j} lkmtf{ ug"{ kg]{% .

-3_
kf&\oqmddf ;dfj]z ePsf ;a} kf&\of+zx?af^ oyf;+ej k|Zg ;f]lwg] % .

-4_
o; kf&\oqmddf h];"s} n]lvPsf] ePtfklg kf&\oqmddf k/]sf P]g lgodx? k/LIffsf] ldlt eGbf 3 dlxgf cufl* ;+zf]wg ePsf] jf ;+zf]wg eO{ x^fOPsf jf yk u/L ;+zf]wg eO{ sfod /x]sfnfO{ o; kf&\oqmddf k/]sf] ;+´g" kb{% .

-5_
of] kf&\oqmd ldlt 2060 a}zfvkl% k|sflzt lj!fkgb]lv nfu' x"g]% .

efu-b"O{

-s_
cGtf/aftf{ - k')ff{° 10


-v_
z}lIfs of]Uotf - k')ff{° 30


-u_
cg";GwfgfTds s[lt - k')ff{° 20

Nepal Agricultural Research Council

Syllabus for Principal Scientist (S-5)

Internal Competition Examination

Sub Faculty - AGRONOMY
1
General: 

1.1 History, impact and importance of crop research and development programs.

1.2 Agriculture in tenth Five Year Development Plan.

1.3 Agriculture Perspective Plan (APP) and its priorities in food security.

1.4 Present agricultural situation and issues.

1.5 Major constraints of agricultural research and production in Nepal.

1.6 Impact of WTO in Nepalese agriculture.

1.7 History, objective, role and activities of Nepal Agricultural Research Council (NARC).

1.8 National and international linkages of NARC for crop research activities.

1.9 Organizational structure of NARC and activities of major institutions under it.

1.10 Prospects of commercial field crops.

1.11 Processing and marketing of agricultural products.

2 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:
2.1 Introduction, origin and distribution.

2.2 Botany, physiology, morphology and growth stages of plant.

2.3 Climate and soil.

2.4 Recommended varieties and pipe-line cultivars.

2.5 Cultivation practices: land preparation, seed treatment, planting methods, planting time, seed rate, inter-culture and harvesting indices (maturity).
2.6 Manures and fertilizers: recommended doses, method of application, time of application.

2.7 Water management: time and frequency of water application, irrigation methods, water requirement and drainage.

2.8 Plant protection measures: causal agents, symptoms and control measures, IPM, use of safe chemical pesticides and non-chemical pesticides.

2.9 Harvesting, cleaning, transportation and storage.

2.10 Economics of crop production of major crops.

3 Climate, Land Resources and Biodiversity
3.1 Climate: temperature, humidity, wind pressure, rainfall, effective rainfall, sunshine.
3.2 Instruments for different weather observation in Nepal.
3.3 Climate of Nepal – climatic zones, their features and vegetation.

3.4 Effect of adverse climates in agriculture.

3.5 Physiographic distribution of Nepal.

3.6 Land capability and irrigation suitability.

3.7 Land utilization.

3.8 Soils of Nepal and their classification.
3.9 Himalayan region as a center of crop plants origin.

3.10 Importance of biodiversity and approaches for its utilization and conservation.

4 Soil and Plant Nutrition Management

4.1 Soil formation and morphology

4.2 Soil physical properties: soil sampling, soil texture, particle density, porosity and friability, etc.

4.3 Soil chemical properties: cation exchange, soil reaction (pH), clay minerals, organic colloids (humus), etc.

4.4 Decomposition of organic matter.

4.5 Benefits of soil organic matter.

4.6 The major elements: N P K Ca Mg S.

4.7 The minor nutrients: Mn Fe Cu Zn Mo Bo.

4.8 Balancing the plant nutr5ients.
4.9 Concerns in utilizing fertilizers.

4.10 Techniques of fertilizer applications.

5 Soil Water and Water Management for Plants
5.1 How soil holds water.
5.2 Terminology of soil water.

5.3 Soil water classification for water management.

5.4 Water flow into and through soils.

5.5 Water uptake by plants.

5.6 Reducing water losses.

5.7 Optimum soil water and pH for soil microorganisms.

5.8 Water resources.

5.9 Water supplies for irrigation.

5.10 Irrigation water quality.

5.11 Water needs of plants.

5.12 Amount and frequency of irrigation.

5.13 Methods of applying water.

5.14 Special irrigation techniques.

5.15 Land drainage: drainage systems and benefits.

6 Tillage, Weeds and Weed Control

6.1 Tillage: past and future.
6.2 Importance of tillage in crop production.

6.3 Zero tillage, minimum tillage and optimum tillage.

6.4 Condition of soil suitable for cultivation.

6.5 Classification of weeds and their importance in crop production.

6.6 Pattern of weed distribution and common weeds found in major field crops.

6.7 Herbicides: types of herbicides, herbicide formulation, mode of action, physiology of herbicides, herbicides use in Nepal.

6.8 Weed control in important crop: rice, wheat, maize, finger millet, lentil, soybean, etc.

6.9 Economic use of herbicides.

7 Sustainable Agriculture and Agro-environment

7.1 Definitions of sustainable agriculture and agro-environments.
7.2 Information on traditional, modern sustainable agriculture.

7.3 Problem of modern agriculture.

7.4 Tillage and the environment.

7.5 Positive and negative aspects of sustainable and modern agriculture.

7.6 Impact of green revolution.

7.7 Technology generation and adoption for sustainability in agriculture.

7.8 Indigenous technologies of Nepal in crop production.
8 Genetics and Plant Breeding

8.1 Genes and their actions.
8.2 Genotypes and phenotypes.

8.3 Homozygosity and heterozygosity.

8.4 Importance of variation.

8.5 Plant genetic resources and their conservation.

8.6 Breeding methods: self pollinated species and cross pollinated species.

8.7 Concept of heterosis and development of hybrid variety.

8.8 Mutation breeding.

8.9 Use of bio-technology and genetic engineering in plant breeding.

8.10 Advances in crop improvement in Nepal.

9 Seed Technology

9.1 Pollination, seed development and seed maturation.

9.2 Physiology of seed germination.

9.3 Principles and practices of seed production.

9.4 Seed quality and seed categories.

9.5 Seed testing principles.

9.6 Seed certification procedures and certification standards in major crops in Nepal.

9.7 Seed and fertilizer distributing agency and legislation.

10 Crop Physiology

10.1 Growth and development: cell division, enlargement and differentiation.
10.2 Photoperiodism.

10.3 Photosynthesis.

10.4 Transpiration.

10.5 Absorption and translocation.

10.6 Stress physiology: cold and heat stresses, low and high moisture stresses, etc.

11 Farming System and Outreach Research

11.1 Introduction to farming system, system approach in agriculture, components of  farming system.

11.2 Social, economic and institutional aspects of farming system.

11.3 On-farm farming system research methodology, characteristics of FSR, and diagnostic phase of FSR (RRA, agro-ecosystem analysis, conventional survey, etc.)

11.4 Gender perspective of technology generation and adoption.

12 Research Management

12.1 Preparation of research project proposal.

12.2 Research programming and budgeting.

12.3 Planning, monitoring and evaluation.

12.4  Research station management.
12.5 Motivation and working environment for researchers.

12.6 Work plan and job description.

12.7 Report and technical writing.

12.8 Leadership development.

12.9 Types of agricultural research in collaboration and partnership.

12.10 Prioritization of crops and researchable problem areas.

13 Biological Statistics
13.1 Need of biological statistics for research.

13.2 Probability and simple statistics.

13.3 Estimate of error – replication and randomization.

13.4 Control of error – blocking, field plot technique and data analysis.

13.5 Complete randomized design – layout, randomization, and analysis of variance.
13.6 Randomized complete block design – layout, randomization, and analysis of variance.

13.7 Latin square design – layout, randomization, and analysis of variance.
13.8 Lattice square design – layout, randomization, and analysis of variance.

13.9 Incomplete block design – layout, randomization, and analysis of variance.
13.10 Split plot design – layout, randomization, and analysis of variance.

13.11 Strip plot design – layout, randomization, and analysis of variance.

13.12 Factorial experiment - layout, randomization, and analysis of variance.

13.13 Comparison – pair comparison by least significant difference (LSD) and Duncan's Multiple Range Test (DMRT), group comparison between groups and within group, trend comparison, factorial comparison, and interpretation of results.
13.14 Regression and correlation and their use in agricultural research .

13.15 Qualitative data analysis.

13.16 Importance and validity of statistics in agriculture.

13.17 Use of statistical tools in data analysis.
MODEL QUESTIONS FOR S-5 (AGRONOMY)
A.
Subject related objective questions on scientific and technical knowledge: Multiple choices. (10)


Tick mark the correct answers.

1 Taichung variety of rice is well known in Kathmandu valley for (a) making beaten rice (b) rice pudding (c) blast disease susceptibility (d) all of the above.

2 When the content of soil water in the soil is at a water potential of – 1500 kPa, it is called (a) field capacity (b) wilting point (c) capillary water (d) gravitational water.
3 .

-

-

-

10

B.
Subject related questions for short answers (3):

1 What do you mean by mediated gene transfer and direct gene transfer ?

3
C.
Question related with administrative policy and experience (1): 

What is intellectual property right ? Give your opinion in brief suggestion whether or not it should be implemented in NARC system ?

D.
 Questions related to research policy and institutional relations (2):

1. It has generally been realized that horticultural research within NARC system is very weak. Suppose if you were a Director for Crops and Horticulture Research, explain how will you improve the status of horticultural research in Nepal.

SUGGESTED READINGS

1. Agriculture Perspective Plan of Nepal. Published by National Planning Commission HMG/N 1995.

2. Periodic Development Plans of HMG/N. Published by HMG/N in different years.

3. Proceedings of Seminars/Workshops organized by national commodity programs.

4. Breeding Field Crops. John M. Pochlman. AVI Pub. 1987.

5. Efficient Use of Fertilizer. L L Somani. Agrotech Pub. 1996.

6. Fertilizers and Food Production. FAO 1989.

7. Soils in Our Environment. Raymond W Miller and R L Donahue. Printice Hall, 1997.

8. Conservation and Sustainable Use of Agricultural Biodiversity. A Sourcebook of International Potato Center – CPI – UPWARD, 2003.

9. Genetics. Strickburger.

10. Plant Genetics. B D Chaudhary.

11. Plant Breeding. B D Chaudhary.

12. Breeding Field Crops.

13. Plant Physiology

14. Seed Technology. R L Agarwal.

15.
     Agricultural Statistics Gomez and Gomez.

16.
      Other recently published books on agronomy, plant breeding and agro-environments.

17.       Recent publications on policy and statistics on Nepal's agriculture.

Nepal Agricultural Research Council

Syllabus for Principal Scientist (S-5)

Internal Competition Examination

Sub Faculty - PLANT BREEDING AND GENETICS
1
General:

a.
Role of Research in Agriculture.

B.
Agricultural Research: who pays and who benefits.

C.
APP And 10th Five Year Plan: current research priorities In agriculture and their status.

D.
Status of plant breeding activities in Nepal in cereals, grain-legumes, oilseeds, potato, vegetables, fruits, spices, etc.

E.
Collaboration with IARCs In crop improvement: their scope and limitations.

F.
Bio-Technology Revolution: Implications for Agriculture.

G.
Bio-Technology Policy: Public Perception, Participation and the Low.

H.
International Dimensions of Bio-technology.

2
Plant Genetic Resources and Ecosystems:


a.
Plant Distribution and their limiting factors.


b.
Origin of cultivated plants and the ecotype concept.


c.
Crop Germplasm Conservation, Evaluation and their Utilization.


d.
Crop ecosystem.

3
Plant Genetics:


a.
Reproductive systems:



●
Sexual Reproduction



●
Asexual Reproduction

b.
Male Sterility, Self-incompatibility and Techniques of Artificial Hybridization.


c.
Genetic basis of Plant Breeding.



●
Variation




■
Environmental Variations




■
Agroecotypic Variations



●
Ecotypes



●
Heredity




■
Inheritance of Qualitative Characters




■
Inheritance of Quantitative Characters



●
Methods of Estimating Genetic Parameters


d.
Heterosis.


e.
Selection.



●
Natural Selection



●
Directional Selection



●
Genetic Advance under Selection


f.
Interspecific and intergeneric hybridization.

4
Methods of Plant Breeding:


a.
Pure-Line Selection.


b.
Pedigree Method.


c.
Bulk Population Method.


d.
Backcross Method.


e.
Population Improvement.



●
Intrapopulation methods



●
Interpopulation methods


f.
Recurrent Selection.


g.
Composite and Synthetic Varieties.


h.
Asexually Propagated Crops.


i.
Apomictic Grasses.


j.
Maize Hybrids.


k
Hybrid Varieties.


l.
Mutation Breeding.


m.
Polyploid Breeding.


n.
Disease Resistance Breeding.


o.
Insect Resistance Breeding.


p.
Abiotic Stresses.


q.
breeding for Specific Traits.


r.
Plant Tissue Culture.



●
Micropropagation



●
Production of Virus free plants.



●
Embryo Culture



●
Anther culture



●
Ovule culture



●
etc.


s.
Genetic Engineering.



●
Gene Cloning



●
Gene transfer in plants.



●
Application and use of genetic engineering in plant breeding.

5
National Seed Production System:

a.
Plant variety release, National Seed Act and National Agricultural Extension System.


b.
Plant Varieties diffusion through Private sector: current status and future scope.


c.
Plant Variety Protection.


d.
Hybrid Seed Production.

MODEL QUESTIONS FOR CHIEP SCIENTISTS, S-5
PLANT BREEDING AND GENETICS

A.
Multiple choice objective questions (10 questions = 10 marks)


(Tick mark your answer)

1
The recurrent selection of a plant character in a population is carried out to estimate:

	(a)
	gene transfer

	(b)
	genetic recombination

	(c)√
	genetic advance

	(d)
	intergeneric hybridization.
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B
Write brief note on (5 marks each , total 15 marks)


1
General and specific combining abilities and their uses in plant breeding.
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C
(One question = 5 marks)

1
International seed companies are able to sell plant variety seeds freely in Nepal. What is your assessment of its positive and negative impact to NARC and Nepalese farmers? What NARC can do about it?

D
(One question = 5 marks; total 10 marks)

1
How useful is NARC's collaboration with IARCs to Nepalese agriculture and what are its limitations?
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