g]kfn s[lif cg";Gwfg kl/ifb\ 
kbk'lt{ ;ldlt
-kf&\oqmdsf] c° ef/, j}!flgs :jfon ;fOG; pk;d'x P;=1_

j}!flgs :jfon ;fOG; 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 Scientists (S-1)

Open and internal competition examination

Sub Faculty - Soil Science

Details of Syllabus

1.  Soil Fertility and Plant Nutrient Management:

1.1 Concept of soil productivity and fertility

1.2 Essential plant nutrients and their classification

1.3 Nutrients availability and plant growth influences by soil pH, clay particles, organic matter, Cation exchange capacity, soil depth, surface slope, texture, structure, evaluation of soil fertility by missing element techniques, field experiment, soil and plant analysis

1.4 Nutrients availability, plant uptake, plant response, deficiency symptoms of crops and indicator plants

1.5 Different forms of nutrients taken up by plants and loss of nutrients from soil, importance of balance fertilizer, application methods and appropriate time 

1.6  Diagnostic technique and fertilizer recommendation

1.7  Fertilizer use efficiency and factor affecting plant growth

1.8  Concept and prospect of "Integrated Plant Nutrients System (IPNS)" 

1.9  Indigenous soil fertility management systems in Nepal

1.2 Manure and Fertilizers

1.2.1 Sources and types of manures, commercial fertilizers and their uses

1.2.2 Method of FYM and compost preparation, application methods of FYM and compost

1.2.3 The nutrients composition of manure

1.2.4 Chemical fertilizers and its importance 

1.2.5 Type of fertilizers, nutrients content and fertilizer handling and storage

1.2.6 Crop response of fertilizer and fertilizer recommendation for major crops of Nepal

2. Soil Microbiology/Biology:

2.1 General classification of soil organisms, role of bacteria, fungi, algae, actinomycetes, protozoa and virus  

2.2 Optimum condition for essential microbial activity in soil, encouraging beneficial microorganisms, composting and crop residue management

2.3 C.N. ratio-its important in decomposition and relationship between high C. N. ratio low C.N. ratio

2.4 Role of biogas in rural development and soil productivity

2.5  Biofertilizers- nitrogen fixers, Azolla, phosphate-solublizing microbes, vesiculararbusucular mycorrhyzes (VAM), plant growth promoting Rhizobacteria (PGPR) and sulfur solublizing microbes.

2.6 Strain selection, collection, evaluation, propagation, inoculants preparation and response to inoculation in Nepal

2.7  Significant of inoculants in agriculture

2.8  Importance of "biological nitrogen fixation" (BNF) in agriculture and use of nitrogen fixing plants

2.9  Green manure- benefit of green manure, 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, constraints of green manuring

2.10  Use of indigenous plant materials as nutrient source for crop production in different parts of Nepal

3. Soil Chemistry

3.1 Kind of exchangeable ion and exchange capacity

3.2 Mineralization and immobilization of nitrogen, nitrification, denitrification and nitrogen losses from the soil system and the nitrogen cycle

3.3 The phosphorus cycle and transformation, managing soil phosphorus

3.4 The potassium cycle, soil potassium, different forms of potassium

3.5 Role of sulfur, calcium, magnesium, sources and requirement in crop production

3.6 The sulfur cycle, soil sulfur, some characteristic of soil sulfur and amendments

3.7 General concept of micronutrients (Boron, Copper, Iron, Manganese, Molybdenum, Zinc, Chloride) role, sources, availability, functions, deficiency symptoms and application 

3.8 Micronutrients that are low availability in Nepalese soils. 

3.9  Soil pH- definition, role of soil pH on nutrients availability, soil pH correction, and reaction of liming material when applied in soil 

4. Soil and Plant Analysis:

4.1 Soil Analysis

4.1.1 Soil sampling techniques- soil profile sampling, soil sampling of establish experimental plots, sampling from fields

4.1.2 Soil samples preparation and properly handling of soil samples in the laboratory

Soil test correlation and interpretation and soil test critical limitation for various nutrients

4.1.3 Fertilizer recommendation on the basis of soil test

4.2 Plant Analysis

4.2.1 Importance of plant analysis

4.2.2 Plant samples collection and preparation

4.2.3 Plant analysis for various nutrients

4.2.4 Plant analysis as a diagnostic tool

5. Soil Physics:

5.1 Particles density, bulk density, porosity, particles size and chemical natures

5.3 
Soil texture classification and behavior of different soil textures

5.2 Soil structure- definition, types and classes of soil structure, organic matter effect and agriculture significance

5.3 The dynamic properties of soils- consistency, plasticity, shear strength, compaction and resistance to penetration of soil

5.4 Soil color and aeration and

5.5 Thermal regime of soils- thermal properties of soil

5.6 Soil water-the field water balance, water movement, infiltration, percolation and permeability

5.7 Importance of soil drainage in agriculture

6. Soil Physical Measurement:

7.1 Determination of soil texture by field method

7.2 Hydraulic conductivity measurement in situ

7.3 Bulk density- Core method

7.4 Infiltration measurement

7.5 Soil aggregate analysis

8 Soil Genesis, Classification and Mapping:

8.1 Concept of soils, Definition

8.2 Weathering and soil formation 

8.2.1 Rocks and minerals (Parent materials)

8.2.2 Soil forming minerals

8.2.3 Weathering and soil forming processes

8.2.4 Factors of soil formation

8.2.5 Soil profile and soil horizons development  

8.2.6 Diagnose horizons for classification-epipedons, subsurface diagnostic horizons, diagnostic organic materials and diagnostic soil characteristic

8.3 Soil Survey

8.3.1  Important and purpose of soil survey

8.3.2 Type and methods of soil survey

8.3.3 Identification of soil profile and description

8.3.4 Base maps and soil mapping

8.3.5 Types of soil maps and their important

8.4 Soil Classification

8.4.1 General concept and importance of soil classification USDA system

8.4.2 Soil taxonomy-USDA systems

9. Soil and Water Conservation:

9.1 General concept and principal

9.2 Type of soil erosion

9.3 Mechanics of wind erosion and controlling measures

9.4 Land capability classification to prevent soil erosion

9.5 Terracing, strip-cropping, cover crops

9.6 Soil depleting, conserving and building crops

9.7 Conservation irrigation and farm drainage management

10. Statistics

10.1 Elements of experimentation, complete randomized design-randomization, layout and analysis of variance

10.1.1 Randomized complete block design-layout, randomization, and analysis of variance.

10.2 Latin square design-randomization, layout, analysis of variance, efficiency of row and column-blocking of variance, efficiency of row column-blocking and lattice design-balance lattice designs partially balance lattice.

10.3 Two factorial experiment randomization, layout analysis of variance, interaction.

10.4 Split-plot design-randomization, analysis of variance.

10.5 Three of more factorial design-split-split plot design, two or three factorial design, strip-split-plot design.

10.6 Comparison-pair comparison by least significant deferent (LSD) and Duncan's Multiple Range Test (DMRT), group comparison-between-group comparison, within group comparison, trend comparison and factorial comparison.

10.7 Regression and correlation- simple linear regression and correlation, multiple-linear regression and correlation, simple non-linear regression, multiple nonlinear regressions.

10.8  Farmer's field as the test site

10.9  Importance and validity of statistical in agriculture.  

11. General

11.1 Nepal Agricultural Research Council: establishment, objective, role and activities.

11.2 Agriculture in recent five-year plan in Nepal.

11.3 Present agricultural issues in different agro-ecological zones of Nepal.

11.4 Fertilizer distribution sources and government policy in Nepal,

11.5 Nepal Agricultural Research Council (NARC) guidelines and directives for sustainable agricultural development in Nepal, 2003 AD.

11.6 Main constraints for agricultural research and agricultural productivity in Nepal.

11.7 Future scopes and strategies of advance agriculture research in Nepal.
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Model Questions
Objective-Multiple-Choice
Tick mark the correct answer inside the parenthesis ( ) given bellow (e.g. A. B. C. or D)

(1).  Which one chemical formula belongs to the urea fertilizer?
(a) NH4NO3


(b) NH4)2SO4

(c) (NH4)2HPO4

((d) CO (NH2) 2

Shorts-notes
Write down short-note very specifically of the following points.

(a). Soil productivity.

(b). Luxury consumption of potassium.

(c) Soil solum

(d) Vermiculture

(e). Minus-one element technique.

B. Subjective-Short-Answer
1. Generally, hilly regions soils of Nepal comprises under the Entisol and Entisol. What are the major characteristics of these soil orders? Explain very shortly and precisely.

C. Subjective-Long -Answer.
What kinds of physical properties of soil contributing to the loss of boron by leaching? Explain role of boron as well as deficiency symptoms in cauliflower crop? 

D. Subjective-Long –Answer (Related to NARC) 

Nepal Agricultural Research Council (NARC) was established as an autonomous organization for the research in different agriculture fields. What will be the NARC’s challenge for the future, explain your opinions?







