g]kfn s[lif cg";Gwfg kl/ifb\ 
kbk'lt{ ;ldlt
-kf&\oqmdsf] c° ef/, j}!flgs Pu|f]gf]ld Knf)^ la|l*é P)* h]g]l^S; pk;d'x P;=1_

j}!flgs Pu|f]gf]ld Knf)^ la|l*é P)* h]g]l^S; pk;d'x P;=1 :t/sf] v"nf 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] % . v"Nnf k|ltof]lutfsf] k')ff{° 100 / k/LIff ;do b"O{ #)^f x"g]% . 

pQm kbsf] nflu Go'gtd of]Uotf ;DalGwt s[lif ljifodf :gftsf]Q/ pkflw k|FKt u/]sf]x"g" kg]{% . 

lnlvt k/LIffsf cfwf/x¿ 

efu-Ps

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

	1
	;DalGwt ljifosf] cfwf/e't !fg
	50
	j:t"ut jx"pQ/ j:t"ut %f]^f]pQ/
	40 

5 


	40

10

	2
	;DalGwt ljifodf ePsf k|ljlwx¿sf] gjLgtd !fg
	25
	ljifout 

%f]^f]%f]^f] pQ/
	5


	25

	3
	;DalGwt ljifodf ;d:of ;dfwfg
	15
	ljifout nfdf] pQ/
	1 
	15

	4
	g]kfn s[lif cg";Gwfg kl/ifb\;¤u ;DalGwt ljifosf] !fg 
	10
	ljifout pQ/
	1


	10


b|i^JoM
-1_ :jLs[t kf&\oqmd adf]lhd lnOg] lnlvt k/LIffsf] plt)Ff{° 50 k|ltzt x"g] % . kbk'lt{ ;ldltsf] sfo{ljlw 2061 adf]lhd lnlvt k/LIffaf^ %gf}^ x"g] pd]b\jf/x¿nfO{ efu b"O{sf] cGt/aftf{df ;fd]n u/fOg] % . v"nf tk{m cGt/aftf{sf] k')ff{° 30 / z}lIfs of]Uotfsf] c° 10, s[lt 5 / cltl/Qm pkflw 5 c°sf] 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_
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_
kf&\oqmd ldlt 2060 a}zfvkl% k|sflzt lj!fkgb]lv nfu' x"g]% .

efu-b"O{

-s_
cGt/aftf{ - k')ff{° 30   


-v_
z}lIfs of]Uotf - k')ff{° 10


-u_
cltl/Qm pkflw 5 / s[lt 5

Nepal Agricultural Research Council

Syllabus for Scientist (S-1)

Open and internal competition examination

Sub Faculty - Agronomy, Plant Breeding and Genetic

(A) Agronomy
1. General

1.1 History of agronomy research and development in Nepal,

1.2 Agriculture sector in the current Five Year Plan,

1.3 Agriculture Prospective Plan  (APP) in Nepal,

1.4 Area, production and productivity of major crops,

1.5 Seed and fertilizer policies in Nepal,

1.6 Main constraints of agricultural research and extension in Nepal,

1.7 Prospect of agriculture development in Nepal.

1.8 Institutions involved in agronomy research and development in Nepal

1.9 Importance of low cost technology in major crop to compete in world market. 

2. Weather and Crops

2.1 Climate-temperature, humidity, winds and wind pressure, rainfall, effective rainfall, sunshine hours, soil temperature and their effects on crops,

2.2 Agro-climatic zones, seasonal patterns and crops of Nepal,

2.3 Effects of droughts, floods, cold, frost, hailstones, and wind on crops and their prevention,

2.4 Meteorological services to agriculture.

3. Soil and Fertilizers

3.1 Soil definition, soil and sub-soil, importance of top soil and sub-soils,

3.2 Texture, structure, bulk density, soil profile, consistency of soil and their importance in agriculture,

3.3 Soil of Nepal and their classifications,

3.4 Soil moisture, surface tension, water holding capacity of soil, movement of water in soil, loss of water from soil and amount of water used by different crops,

3.5 Essential plant nutrients and their sources,

3.6 Functions of essential elements and their deficiency symptoms,

3.7 Chemical fertilizer, their composition, chemical formula and transformation from fertilizer to available nutrient forms,

3.8 Process of absorption of nutrient by plant and loss of plant nutrients from soil,

3.9 Determination of nutrient requirement of major crops and amount of major nutrient (N.P.K.) removed by different crops,

3.10 Soil pH, its measurement, liming materials available for correcting soil pH, reaction of liming materials when applied in soil,

3.11 Importance of organic matters, soil organic matter, nutrient content of different animal manures,

3.12 Recommended doses of nutrients to different crops in Nepal, method of application and times of application in various crops,

3.13 Soil organism, function of soil organism, processes of ammonification, nitrification, denitrification, nitrogen fixation and important of azotobactor, clostridium, algae, phosphobactrium, nitrogen cycle and VAM (Vesicular-arbuscular mycorrhiza) in agriculture,

3.14 Green manure – benefit of green manure, green manuring, influence of green manure, desirable characteristics of green manure, plants suitable for green manure, green manuring and the maintenance of soil fertility, aerobic and anaerobic decomposition and its effect on soil, constraints of green manuring,

3.15 Strategy of maintenance of soil fertility in hilly areas of Nepal.

4. Water Requirement in Crop Production

4.1 Sources of water and its utilization,

4.2 Irrigation status and potential in Nepal,

4.3 Quality of irrigation water, irrigation methods and techniques of irrigation,

4.4 Measurement of water used by plants,

4.5 Losses of water in different operations,

4.6 Water requirement for a specific crop and a set of cropping pattern,

4.7 Drainage management.

5. Land Resources and Tillage

5.1 Physiographic distribution and land systems of Nepal,

5.2 Land capability and irrigation suitability,

5.3 Land utilization,

5.4 Soil classifications and its relationship with tillage practices,

5.5 Tillage-Objective of tillage, significance of tillage,

5.6 Importance of tillage in crop production,

5.7 Zero tillage, minimum tillage and optimum tillage,

5.8 Condition of soil suitable for cultivation,

5.9 Terrace management and cultivation.

6. Farming Systems and Outreach Research

6.1 Introduction, system approach in agriculture and determinants of farming system,

6.2 Components of farming systems and pre-dominant cropping patterns in Nepal,

6.3 Social, economical and institutional aspects of farming system,

6.4 On- farms farming system research (FSR), its methodology, characteristics of FSR, framework of FSR, diagnostic methods (RRA, PRA, agro-ecosystem, analysis, and conventional survey).

7. Weeds and Weed Control

7.1 Classification of weeds, their effects on crop production and pattern of weed distribution in Nepal,

7.2 Common weeds found in major field crops,

7.3 Principles and methods of weed control

7.4 Herbicides - types of herbicides, herbicide formulation, their modes of action, effects of herbicides on plants, herbicides use in Nepal,

5.5 Weed control measures in major cereals, legumes, oilseed and industrial crops,

5.6 Economic of herbicides use and their adverse effects on environment.

8. Insects, Diseases and their Control

8.1 Principles of diseases and insects control,

8.2 Sources of disease and insect infestation,

8.3 Main diseases of major field crops and their control measures,

8.4 Main insects and pests of major field crops and their control measures,

8.5 Common fungicides and insecticides used in Nepal,

8.6 IPM, use of plant pesticides.

8.7 Responses of crop varieties released in Nepal to different diseases and insects,

8.8 Environment and chemical control of diseases and insects.

9. Crops and Crop Improvement

9.1 Definition, importance, history and achievements of plant breeding,

9.2 Genetic basis of plant breeding,

9.3 Genotypes and phenotypes,

9.4 Mode of reproduction in crop plants,

9.5 Classification of crops according to pollination,

9.6 Germplasm collection, evaluation and utilization,

9.7 Methods of crop improvement in field crops,

9.8 Method of hybridization in major field crops,

9.9 Varietal improvement procedure in Nepal,

9.10 Purity maintenance of crop varieties.

10. Crop production

Study on rice, wheat, maize, fingermillet, barley, buckwheat, amaranths, lentil, soybean, chickpea, cowpea, pigeonpea, mungbean, rapeseed, mustard, groundnut, sugarcane, jute and cotton with respect to:

a) Introduction,

b) Origin and distribution,

c) Botany,

d) Morphology, growth stages and its phenology,

e) Climate and soil,

f) Recommended varieties and pipe-line genotypes,

g) Physiology: photosynthesis, respiration and transpiration,

h) Cultural practices - land preparation, seed treatment, seed priming, planting methods (spacing), planting time, seed rate, planting (seeding) time, interculture, harvesting, drying, cleaning, transportation, storage,

i) Weed and weed control: important weeds found, control measures, recommended herbicides and their use, method and time of application,

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

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

l) Plant protection measures – causal agents, predisposing factors, symptoms, and control measures.

m) Typical cropping calendar and cropping patterns in hills, mid-hills, terai and inner-terai of Nepal,

n) Economics of crop production of major crops (rice, maize, wheat, sugarcane, tobacco, cotton, jute, potato, lentil) and their marketing.

11. Seed Technology

11.1 Seed formation, development and composition,

11.2 Physiology of seed,

11.3 Seed quality and its classes,

11.4 Principles and practices of seed production,

11.5 Seed testing principles,

11.6 Seed certification procedures and seed certification standards in major crop in Nepal,

11.7 Seed and fertilizer distributing agency and legislation in Nepal,

12. Statistics Methods

12.1   Concepts and fundamental parameters of statistics,

12.2 Estimate and control of error-replication, blocking and randomization,

12.3   Field plot techniques and data analysis,

12.4 Randomization, layout and analysis of variance of complete randomized design, randomized complete block design and latin square design,

12.5 Concept and use of lattice design-balanced lattice design and partially balance lattice,

12.6 Randomization, layout, analysis of variance, interaction of two factor experiment i.e., split plot design and strip-plot design.

12.7 Three or more factorial design-split-split plot design and strip-split-plot design,

12.8 Comparison- pair comparison by least significant different (LSD) and Duncan’s Multiple Range Test (DMRT), between-groups comparison, within group comparison, trend comparison and factorial comparison,

12.9 Regression and correlation-simple linear regression and correlation, multiple-linear regression and correlation, simple non linear regression, multiple nonlinear regression,

12.10 Importance and validity of statistics in agriculture,

12.11 Use of computer statistical packages in agronomy research.

13. Achievements of Agronomy Research in Nepal

13.1 Major areas of agronomy,

13.2 Main findings in each area,

13.3 Gaps in agronomy researches and developments,

13.4 Suggestions to strengthen agronomical works in Nepal.

(B)
Subject: Plant Breeding and Genetics

1. General

1.1 History of agricultural research in Nepal,

1.2 Organizations involved for crop improvement in Nepal and their activities,

1.3 International institutes for crop improvement and their mandated crops,

1.4 Relationship of national and international research institutes in crop improvement,

1.5 Intellectual Property Rights (IPRs) in relation to improved varieties and plant genetic resources (Breeders’ and Farmers’ Rights),

1.6 National Seed Policy, National Seed Act and Seed Regulations and their amendment,

1.7 Objectives and activities of plant breeding,

1.8 Domestication, plant introduction, acclimatization and centers of origin of major crops.

2. Plant Genetic Resources

2.1 Biodiversity and agrobiodiversity,

2.2 Evolution of major crop species,

2.3 Centers of origin and centers of diversity,

2.4 Germplasm collection and exchange,

2.5 Plant exploration, conservation (ex situ/in situ) and management of genetic resources,

2.6 Evaluation and utilization of plant genetic resources,

2.7 Agrobiodiversity policy in Nepal,

2.8 Status of plant genetic resources in Nepal.

3. Genetic Basis of Plant Breeding

3.1 Cell division and molecular biology,

3.2 Genetic models and partitioning of genetic variance,

3.3 Hybridization and selfing,

3.4 Modes of reproduction and pollination,

3.5 Inbreeding depression and heterosis,

3.6 Mating systems,

3.7 Heritability,

3.8 Selection and response to selection,

3.9 Choice of breeding methods,

3.10 Genotype x environment interaction,

3.11 Combining abilities (GCA and SCA).

4. Biometrical Techniques in Plant Breeding

4.1   Assessment of variability,

4.2   Genetic diversity,

4.3 Correlation coefficient, correlation and path analysis,

4.4   Diallele cross analysis,

4.5   Field plot techniques,

4.6   Experimental designs,

4.7   Analysis of variance and co-variance,

4.8   Chi-square test,

4.9   Stability analysis,

4.10 Different computer statistical packages and their use in plant breeding.

5. Breeding self- pollinated crops by Introduction, Selection and Hybridization

5.1Characteristics of self-pollinated crops

5.2 Crops introduction,

5.3 History and principles of selection,

5.4 Mass selection method,

5.5 Pureline selection method,

5.6 Objectives of hybridization,

5.6.1 Pedigree selection method,

5.6.2 Bulk selection method,

5. 6.3 Back cross selection method,

5.6.4 Single seed descent method.

6. Breeding Cross-pollinated crops

6.1 Main characteristics of cross-pollinated crops,

6.2 Concept and theory of population improvement,

6.3 Mass selection method,

6.4 Progeny selection methods i.e. half-sib, full-sib, selfed progeny selection etc.

6.5 Recurrent selection method:

· Simple recurrent selection,

· Reciprocal recurrent selection,

· Recurrent selection for combining abilities,

6.6 Types of varieties and their development,

6.7 Hybrid varieties development procedures and their seed production methods.

7. Special Techniques

7.1  Mutation breeding,

7.2  Polyploidy in plant breeding,

7.3  Apomixis,

7.4  Self incompatibility and its application in plant breeding,

7.5  Male sterility and its application in crop improvement,

7.6 Wide crossing and distant hybridization in plant breeding

7.7 Clonal breeding,

7.8  Breeding for resistance to biotic stresses i.e. diseases and insects,

7.9  Breeding for abiotic stresses i.e. drought, mineral heat and cold,

7.10 Breeding for quality improvement,

7.11 Ideotype concept in crop improvement,

8. Biotechnology

8.1 Scope and importance of plant biotechnology in Nepalese context,

8.2 Plant tissue culture,

8.3 Genetic engineering,

8.4 Embryo culture,

8.5 Anther or pollen culture,

8.6 Methods of gene transfer,

8.7 Molecular markers,

8.8 Utilization of gene of interest and gene transfer:

· Haploid breeding,

· Intergeneric and interspecific crosses,

· Marker assisted selection,

· Overcoming conventional breeding barriers

· DNA finger printing

· Characterization of plant genetic resources with biochemical/molecular techniques,

8.9 Recent advances related to crop improvement:

· Transgenic plants (GMO’s for crop improvements and quality),

· Terminator genes,

· Genomics,

· Biopesticide,

· Biofertilizer.

9. Variety Release and Seed Technology

9.1 Evaluation,

9.2 Multiplication trials,

9.3 Variety release process in Nepal,

9.4   Status of seed and seed industry in Nepal,

9.5   The Nepalese Seed Act (2045) its amendment and Seed Regulation,

9.6   Classes of quality seed,

9.7   Seed and field standard for quality seed, 

9.8 Seed priming

9.9 Seed marketing.

9.10 Terminator seed

10. Achievements of Plant Breeding in Nepal

10.1 Findings from Plant Breeding,

10.2 Findings in Plant Genetic Resources,

10.3 Future vision in plant breeding and genetic resources.
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Model questions

Nepal Agricultural Research council
Subject: Agronomy/Plant Breeding and Genetics. (S-1)

1
Basic knowledge of the subject:


(A)
Select the correct answer



Mark: 1



(a)
Nepal is the center of origin of the cultivated rice.



(b)
Nepal is one of the centers of diversity of the cultivated rice.   



(c)
Nepal is poor in rice diversity.   



(d)
Nepal is not the center of rice diversity.    


(B)
Answer in short




Mark: 2


Mention 2 main wheat diseases common in Nepal and describe their control measures in short.

2
New technical knowledge on the subject 


Mark: 15


Describe the recent findings cultivation of wheat in on the zero and minimum tillage in Nepal.

3
Solve the problem





Mark: 15


The real yield of many improved varieties of a crop in the research manage condition is very high but when the same varieties are growth by the farmers in their field the yield is very low. What might be the seasons of low grain yield and how can this problem be solved.

4
Knowledge about NARC




Mark: 10


What are the objectives of NARC ? Describe about National Maize Research Program in terms of its history, mandate, organization, achievements and suggestions to improve it.

9

