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EEGI T
Syllabus for Senior Technical Officer (T-7)

Open and internal competition examination
Sub Faculty - Agricultural Engineering

Details of Syllabus

1.0  Soil and water Engineering
1.1  Irrigation Water Measurement Methods
e Weirs

Parshal flume
Cut throat flumes
Orifices and meter gates
Tracer method
Velocity area method
1.2 Water conveyance and control
Open channel
Design of open channel
Channel linings
Drop structures and spill ways
Water control and diversion structures
Channel crossing structures
Pipe flow
Design of pipe conveyance system
Structures for underground pipe conveyance system
1.3 Land Development
Land leveling- grading design methods
Estimation of earthwork quantities
Leveling- grading procedures
Equipment for land grading and field layout
Laser leveling
1.4 Soil-Plant and Water relationships and irrigation requirements
Types of soil and Soil water
Movements of soil water
Soil moisture tension
Measurement of soil moisture
Plant water relationship
Evaporation, transpiration and consumptive use
Evapotranspiration (ET) estimation methods
Water requirements
Irrigation efficiency
Irrigation scheduling and water management of major crops viz. rice,
wheat, maize, sugarcane etc.
1.5 Water Application Methods and its design

e Border irrigation

e CheckBasin irrigation
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e Furrow Irrigation
e Sprinkler Irrigation
e Drip Irrigation
1.6  Agricultural Drainage
e Surface drainage system
e Subsurface drainage system
e Design of surface and subsurface drainage
1.7 Ground water and Irrigation Wells
e Ground water and aquifers
e Hydraulics of wells
Design of wells
Wells construction procedures
e Testing of wells
Irrigation Pumps
e Indigenous water lifting devices
e Positive displacement pumps
e Centrifugal Pumps
e Vertical Turbine Pumps
[ ]
[ ]
[ ]
[ ]

1.8

Submersible Pumps
Propeller and mixed flow pumps
Selection of pumps
Power requirement, efficiency and economics of irrigation pumping
system
1.9 Engineering Hydrology
Hydrological cycle
Measurement and analysis of precipitation
Measurement, estimation and analysis of runoff
Storm hydrograph
Unit hydrograph
1.10 Soil and water conservation
e Water erosion (Raindrop erosion, Sheet erosion, Rill erosion, Gully
erosion, Stream channel erosion)
e Soil losses and its measurement
e Erosion control measures (agricultural, engineering, bioengineering
methods)
e Terrace and vegetated waterway and farm pond design
e Conservation structures
e Watershed management

Farm Power and Machinery

Farm Power and Energy

Human power

Animal Power

Mechanical power

Electrical power

Solar and wind power

Energy from agricultural residue and animal waste
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Internal combustion engines

Petrol and diesel engines

Engine Parts

Principle of operation

Engine systems ( air cleaning, fuel, lubricating, ignition, cooling,
governing system)

Performance and characteristics of diesel engine

Farm Tractor and its operation and maintenance

Farm tractor types

Parts and components of farm tractor (engine systems, clutch, power
transmission, differentials, final drive, power take off, tractor draw bar and
traction devices, steering mechanism, hydraulic system, starting
mechanism)

Tractor repair and maintenance

Farm tractor selection and economics on operation of farm tractor

Tillage and tillage implements

Tillage requirements and draft power requirement

Tillage implements

Traditional animal drawn plough, Mold board plough, Disc plough, Chisel
plough, Rotovator, Harrows etc.

Minimum and zero tillage implements

Testing and selection of tillage implements

Operation and maintenance of tillage implements

Seeding, harvesting and threshing machinery

Sowing methods of major crops

Seed drill and its components

Planters and its components

Rice transplanters

Vertical conveyor reaper and its components

Combine harvestor

Type of threshers

Multi-crop thresher

Winnowing machine

Operation and maintenance of seeding, harvesting and threshing
machinery

Testing of seeding, harvesting and threshing machinery

Mechanical weeding and chemical application equipment

Manual and power weeders

Sprayers (its types, components, nozzle types, application)

Dusters

Operation and maintenance of Mechanical weeding and chemical
application equipment

Testing of Mechanical weeding and chemical application equipment
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3.0  Post Harvest Engineering

3.1

3.2

3.3

3.4

Grain Drying
e Grain drying needs
e Grain drying methods

e Grain drying theory (thin layer and deep layer drying)

e Mechanical dryers (batch and continuous type)

e Energy requirement in drying

e Efficiency of dryers (fuel, thermal and drying efficiency)
Rice Processing

e Traditional rice milling

e Rice hulling, shelling and polishing

¢ Rice parboiling and Beaten rice making

e Equipment used in rice processing

e Testing of rice processing equipment

Processing of wheat, maize, legumes and oilseed

e Milling, Hulling, Oil expelling

e Hulling, grinding and oil expelling equipment

e Testing of hulling, milling and oil expelling equipment.
Processing and preservation of foods and seeds

e Cold storage

Refrigeration in food processing industries, Ice making
Seed processing equipment and storage

Cellar storage

Dairy machinery (Heaters and coolers, Pasteurization and pasturizers, Can
washers, Cream separators, Butter churns, Steam boilers)

4.0 Farm structures

4.1

4.2

4.3

Design of structure and building material

e Design of RCC structure (beam, slab, foundation and column)

e Design of steel and wooden structure (truss, beam and column)

e Building materials ( concrete, cement, lime, sand, bitumin, surkhi, mud,
brick, stone, timber, Mild steel, Gl sheet, etc.)

e Quality test of building materials

Planning of farm stead and farm residence and design

e Planning of farmstead

e Farm residence, Water supply and sanitation, Farm road, Fencing etc.

e Design of estimate of above structures

Animal Shelters

e Diary barn (housing requirements, stanchion barn, loose housing barn,
barn equipment and accessories, milking barn, pen barn)

e Poultry housing ( housing requirement, type of poultry house, brooder
house, poultry equipment and accessories)

e Sheep and goat housing (types, housing requirements, construction
material, layout, equipment and accessories in goat and sheep housing
etc.)
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e Swine housing (types, housing requirements, construction materials,
layout, equipment and accessories in swine housing)

4.4  Storage Structures

e Animal fodder storage structure

e Animal feed storage structure

e Food grain storage structure (Indigenous storage structure, Bag storage
structure, grain bins, modern godowns)

e Grain Pressure theories and design of grain bins

e Farm machinery storage structure and farm workshop.

4.5 Design and management of electric system in the farm

Power transmission and distribution

House wiring and its components
Transformer

AC motor (single phase and poly phase)
AC motor starters

Selection of electric motors

Care and maintenance of electric equipment

Statistics

Frequency, mean, median, mode, standard deviation, standard error, normal
distribution, sampling theory, test of hypothesis, confidence interval
Randomized complete block design

Analysis of variance

Regression and correlation (linear regression and correlation, multiple linear
regression and correlation)

General

Nepal agriculture research council establishment, objective role and activities
Agricultural perspective plan ( APP)

Irrigation Policy

Agricultural and irrigation in recent five year plan

Status of agricultural mechanization

Irrigation situation In Nepal

Agricultural engineering related Institutions in Nepal

-END-
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Syllabus for Senior Technical Officer (T-7)
Open and internal competition examination

Sub Faculty - Agri-Extension, Agri-Economic & Marketing

General

a) Role of agriculture in Nepalese economy

b) Structural characteristics of Nepalese Agriculture

¢) HMG's long-term and periodic plans and policies on agricultural development
d) Problems and prospects of agricultural development in Nepal.

General Economics
a) Theory of Consumer Behavior
- Marginal Utility Analysis
- Indifference Curve Analysis
- Revealed Preference
b) Elasticity of Demand and Supply
c) Income and Substitution Effects
d) Classification of Markets and their critical Appraisal
e) Price Determination in Different Market conditions
f) Production function and Principles of Production
g) Cost: Concept and Types
h) Welfare Economics: Concept of Consumer's surplus, Producer's surplus and Pareto
Optimality

Agricultural Economics
a) Characteristics of farming as a business
b) Tools of Farm Management Analysis
- Farm Planning
- Farm Budgeting
c) Farm Business Analysis
- Farm Records and Accounts
- Farm Inventory: Valuation and Depreciation Techniques
d) Cost and Return Analysis of Different Crops

Agricultural Marketing

a) Role of Ag. marketing in economic and agricultural development

b) Problems and prospects of agricultural marketing in Nepal.

¢) Input and output marketing system

d) Agricultural Marketing Research: Concept and Role

e) Marketing Information System in Nepal

f) Group and cooperative Marketing in Nepal

g) Development and Management of Agricultural Market Centers in Nepal.

h) Agricultural Marketing and Price Policies in Nepal

i) Global and Regional organizations for Marketing and Trade (WTO, SAFTA)

(8)



10.

EEGI T

Statistics

a) Measures of Central Tendency : Mean, Median, Mode, Harmonic Mean, Geometric
Mean

b) Measures of Dispersion: Variance, mean and standard deviation.

c) Probability: normal distribution, standard sampling error, test of hypothesis

d) Correlation analysis

e) Simple linear regression

f) Simple and Weighted index numbers

g) Sampling Techniques

h) Determination of Sample size

Agribusiness

a) Concept and role in agricultural development

b) Grading, packaging, standardization: present situation in Nepal
c) Export Marketing of Nepalese agricultural produce

Agricultural Planning
a) Concept of planning, project, project cycle, programming and budgeting
b) Project Analysis
- Financial and Economic Aspects
- Measures of Project Worth
¢) Concept and Methods of Monitoring and Evaluation
d) Market-oriented production planning
e) Pocket-package strategy
f) Devolution of planning to local bodies
g) Environmental consideration in agricultural project preparation

Agricultural Research Institutions in Nepal
a) Role of NARC in Technology Generation
b) NARC-Present status and future prospects
c) NARDF

d) NGOs and INGOs

Socio-economic Research

a) Need and Importance

b) Project Concept Note and Proposal Writing
c) Farmers Participatory Research

d) Assessing the Impact of New Technology

Public Resource Allocation and Organizational Development in Nepal

a) Trend in resource allocation for agricultural development in general and agricultural
research in particular.

b) Role of Foreign Aid in Agricultural Development: Issues and Prospects

c) Organizational Development in Agriculture.
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Syllabus for Technical Officer (T-7)

Open and internal competition examination

Sub Faculty - Agronomy, Plant Breeding and Genetics

Agronomy

Crop Production

Rice, wheat, maize, fingermillet, barley, buckwheat, lentil, soybean, pigeon pea,

rapeseed and sugarcane in relation to.

1.1 Introduction

1.2 Origin (major crops)

1.3 Popular recommended varieties.

1.4 Cultural Practices-land preparation, seed treatment, seed rate, planting method
[time, interculture, harvesting, drying, cleaning, and storage.

1.5 Weed and weed control

1.6 Manuring and fertilization-recommended dose, method of application, time of
application.

1.7 Water management-time and frequency of water application, irrigation methods,
water requirement, drainage.

1.8 Economics of major crop productions (rice, maize, wheat, sugarcane, lentil,
rapeseed).

1.9 Plant protection measures- causal agent, symptoms and control measures.

1.10 IPM and its importance.

Tillage.

2.1 Objectives of tillage.

2.2 Modern concepts of tillage, (zero tillage, minimum tillage) resource conservation
technologies.

2.3 Use of Farm implements to minimize the cost of production.

Weed management

3.1 Loss caused by weeds.

3.2 Weed classification based on morphology.

3.3 Common weeds in major field crops.

3.4 Weed control measures: cultural, biological and chemical.

3.5 Herbicides - classification of herbicides, herbicide formulation.

Climate and crop production:

4.1 Temperature (maximum and minimum)
4.2 Solar radiation

4.3 Sunlight

4.4 Precipitation (rainfall)

4.5 Relative humidity

4.6 Wind x its velocity

4.7 Climate of Nepal-climatic zones

4.8 Importance of climate in crop production.
Soil and nutrient management

5.1 Soil definition, soil and sub-soil.

(11)
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5.5
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Soil texture, soil structure, soil bulk density.

Soil of Nepal and classification.

Essential plant nutrients and their sources,

Role of essential nutrients.

Deficiency symptoms due to the lack of major and minornutrients.

Forms of nutrient (element) utilized by plants.

Loss of plant nutrient from soil .

Chemical fertilizer, composition and chemical formula.

Soil pH, its significance, liming.

Soil organic matter, its importance, nutrient content of animal dung:
Recommended dose of nutrients, method of application and time of application.
Soil organisms, functions of soil orgnisms, notes on ammoni fication,
nitrification, denitrification, nitrogen fixation,

Green manures -Green anuring crops, green leaf manuring and constraints of
green manuring.

The farming systems, its concept and scope, Outreach research and on-farm trials.

Seed production:

1.
2.
3.

Principle and practice of seed production.
Seed certification and its importance.
Seed storage for further use.

Statistics:

7.1
7.2
7.3

7.4
7.5

Mean, variance, standard deviation, standard error, normal distribution, t-tests.
Tests of significance.

Randomized complete block design, layout, randomization, analysis of variance,
data interpretation.

Split-plot design- randomization, analysis of variance, interaction of factors.
Simple/multiple-linear regression and correlation.

Plant Breeding

Bl
B2.
B3.
B4.

Definition, importance, history and achievement of plant breeding.

Center of origin of cultivated plants.

Heredity, qualitative and quantitative characters.

Breeding self-pollinated crops.

4.1 Pure-line selection

4.2 Mass selection

4.3 Hybridization

4.3.1 Pedigree Method of plant Breeding.

4.3.2 Bulk-Method of plant Breeding.

4.3.3 Back-cross Method

4.3.4 Choice of parents, Growing of Generation Lines, F1, F2, F3, F4, F5, F6 and
selections.

4.3.5 The determination of populations in F2

Breeding cross-pollinated crops.
5.1- Mass selection.

5.2- Progeny selection.

5.3- Simple Recurrent selection.
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5.4- Recurrent selection for general combining ability.
5.5- Recurrent selection for specific combining Ability.
5.6- Incompatibility/Male sterility.

Inbreeding Depression, Hybrid varieties.

The dominance and over dominance theory of heterosis.

Polyploidy in plant breeding .

Mutation breeding.

Principles and Practices of seed production.
10.1 Production of Breeder seed and foundation seed of Major crops.

Genetics.

C1

Cell division with particular reference to meiosis.

C2 Gregor Mendel-His life and contribution.

C3 Mendelian Principle of segregation.

C4 Mendelian Principle of Independent Assortment.

C5 Epistasis and additivity.

C6 Linkage and crossing over.

C7 Hardy-Weinberg law-what way it helps in breeding cross-pollinated crops.

C8 Probability and statistical testing (Chi-square, Binomial Distributions and Normal
Distributions).

GENERAL

D1- Nepal Agriculture Research Council: Establishment, objectives, role and
activities.

D2- General Knowledge on by-laws, Executive Board ;and NARC Council.

D3- Major crop commodity Program, establishment, and activities.

D4- Disciplinary Divisions and their roles in research.

D5- Importance given to Agriculture in APP and 10th 5 year plan.

D6- Constraints for agricultural research; a road map to the improvement and

sustainability of agriculture research.

-END -
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EEGI T
Syllabus for Senior Technical Officer (T-7)

Open and internal competition examination

Sub Faculty - Entomology

1. Introductory Entomology

11
1.2
1.3
1.4
1.5
1.6
1.7
1.8

Role entomology in agriculture

Scope of entomological research in agriculture

Insects and their relatives

General structure of a typical insect

General metamorphosis and life cycle of Lepidoptera, Coleoptera and Hemiptera
Pest insects and beneficial insects

IPM experience in Nepal

IPM : role of GO, NGO and public

2. External morphology of insects

2.1
2.2
2.3
2.4

Body wall and exoskeleton

Head, appendages of a head, mouth parts, principal types of mouth parts
Thorax, thoracic segment, legs, and wings

Abdomen, appendages, processes, and external genitalia

3. Internal anatomy and physiology of insects

3.1
3.2
3.3
3.4

3.5
3.6

3.7

3.8
3.9

4.1
4.2
4.3
4.4

Digestive system: alimentary canal, digestion and absorption.

Respiratory system: tracheae, tracheoles and respiration.

Circulatory system: blood and its circulation.

Excretion system: malpighian tubules and rectum; regulation of dissolved salts and
water.

Nervous system: central, visceral and peripheral nervous systems.

Reproductive system: male reproductive system, female reproductive system, types
of reproduction and metamorphosis of insects.

Muscular system: cephalic, thoracic abdominal and flight muscles, metabolism and
degeneration of muscles.

Endocrine system: neurosecretory cells, hormones and pheromones.

Sense organs and perceptions

Insect toxicology

Chemical classification and development of synthetic insecticides

Different formulations

Toxicological parameters

Acute oral toxicity, chronic oral toxicity, dermal toxicity, inhalation toxicity,

biomagnification, maximum residue limit, hazards, average daily intake.

4.5
4.6
4.7
4.8
4.9

Labeling, packing, storage and disposal

Impact of insecticide misuse

Mode of action of organophosphates and carbamates in target organism
Bioassay of insecticide in laboratory

Methods of diluting insecticide to a recommendation level

4.10 Safe use of insecticides
4.11 Application equipments
4.12 Sprayer calibration

(15)



10.

AT FH AT qg

ueqld afafa

Insect Ecology
5.1 Trophic relationship

5.2
5.3
5.4

Population estimates
Coexistence and competition
Community and distribution

Biological Control

6.1
6.2

6.3
6.4
6.5
6.6
6.7

Natural and biological control

Biological characteristics of parasitoids, predators and pathogens and their role in
nature

Quarantine handling of entomophagus insects

Culture of entomophagus insects and their insect hosts

Insectary facilities and equipments

Methods of colonisation, recovery and evalution of natural enemies

Biological control of insects as a component of IPM

Host Plant Resistance

7.1
7.2
7.3

Resistance mechanisms
Biotypes and their expression of persistence
Plant resistance in pest management

Apiculture and Sericulture

8.1
8.2

8.3
8.4
8.5
8.6
8.7

Significance of honeybees in agriculture

Different species of honeybees, their identification, life cycle and division of labour
in the colony

Management of apiary

Modern beekeeping

Types of silkworms, their nature and life cycle

Management of Bombax mori, food materials and silk production

Silkworm diseases and their management

Economic Entomology

9.1

9.2

9.3

9.4

Important insect pests of cereals, oilseeds and grain legumes, their identification,
damage symptoms, life cycle and management.

Important insect pests of potato, vegetables and fruit trees, their identification,
damage symptoms, life cycle and management.

Important insect pests of sugarcane, cotton, jute, tea, coffee and cardamom, their
identification, damage symptoms, life cycle and management.

Important insect pests of stored grains, their identification, damage symptoms, life
cycle and management.

Project Concept Note Preparation and Entomological Research methodology
10.1 Preparation of project concept note
10.2 Research methodology

10.2.1 Insect laboratory and rearing equipments
10.2.2 Green house and insect rearing equipments
10.2.3 Experimental Designs in field and laboratory
10.2.4 Observation techniques

10.2.5 mortality correction

10.2.6 Bioassay
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10.3 Use of statistics
10.3.1 Descriptive statistics, Chi-square test, Student t-test
10.3.2 Transformation of data: square root transformation, logarithmic
transformation and angular (arc sine) transformation.
10.3.3 Analysis of variation
10.3.4 Mean separation: LSD and Duncan’s Multiple Range Test
10.3.5 Probit analysis
10.3.6 Non-parametric analyses

-END -
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Syllabus for Senior Technical Officer (T-7)

Open and internal competition examination

Sub Faculty - Olericulture

General

1.1. History, impact and importance of horticultural research and development plans
and programs in Nepal.

1.2. Major constraints limiting production of horticultural crops in Nepal.

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

1.4. Nutritional, economical and environmental value of horticultural crops.

1.5. Classification of horticultural plants.

Vegetable Production

Production practices of following vegetables relating to location, altitude, aspect, soil,
climate, seed, open pollinated & hybrid cultivar, sowing and transplanting time,
spacing, irrigation, drainage, manure, fertilizer micro-nutrients, mulching, harvesting
time, inter-cropping, mix-cropping and relay-cropping on production, productivity and
quality of fresh vegetables.

2.1
2.2
2.3
2.4
2.5
2.6
2.7

2.8
2.9

Potato, sweet potato, yam, colocasia.

Tomato, brinjal, hot chilly, sweet pepper.

Cauliflower, cabbage, Chinese cabbage and broccoli

Bean, pea, cowpea, broad bean and vegetable soybean.

Radish, turnip and carrot

Onion and garlic

Cucumber, bottle gourd, sponge ground, bitter gourd, pointed gourd, ride gourd,
snake gourd, pumpkin and squash.

Broad leaf mustard, Swiss chard, cress, spinach, fenugreek, coriander, and lettuce
Ginger, cardamom.

2.10 Asparagus, artichoke

Off-season Vegetables Production

3.1
3.2
3.3
3.4

3.5

3.6

Present status, constraints and potentiality

Utilization of diverse agro-climatic zones for off-season vegetables production
Suitable crops, varieties and month for off-season production.

Protected cultivation:- Green house, lath house, plastic tunnel, hot beds, cold
frame, etc.

Improved cultural and management technologies and practices for off-season
production.

Cost and benefits of off-season vegetable production.

Seed Production Technology

4.1

4.2.

Present status of vegetables seed production and marketing in Nepal.
High value with low volume vegetables crops and their production zones of the
country.
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4.3. Effects of location, aspects, altitude, temperature, light, daylight, spacing
irrigation, manures, fertilizers, micro nutrients, hormone, direct seeding, stickling-
transplanting, seeding and planting time on seed yield and seed quality.

4.4  Pollination, fertilization, seed development, dormancy and germination.

4.5 Technique of quality control in seed production.

4.6 Seed production methods for open pollinated and hybrid cultivars.

4.7 Existing vegetable seed production zones of Nepal.

4.8 Major problems and weakness of vegetable seed research, vegetable seed
production and marketing in Nepal.

4.9 Pre-basic, basic improved/certified seed production in potato and ginger.

4.10 Breeder, nucleus and foundation seed production in vegetable.

Post-harvest technology of vegetables

5.1. Post harvest physiology- respiration, transpiration and ethylene production.
5.2 Method of harvesting, cleaning, grading, and packaging.

5.3 Post harvest handling, transportation and marketing.

5.4 Consumer's acceptability and quality evaluation of vegetables.

5.5 Processing and preservation of vegetables, potato, ginger and cardamom.

Modern Technology of vegetable Production

6.1 Tissue culture

6.2. Use of plant growth gerulators in vegetables.

6.3. Drip and other micro irrigation.

6.4. Plastic tunnel, plastic house and plastic mulching.

6.5. Micro-nutrient, multi-nutrient, liquid fertilizers and bio-fertilizers.

6.6. Latest recommended superior hybrid and superior open pollinated cultivars used
by Nepali farmers.

6.7. Integrated disease and pest management. (including biological, cultural,
pheromone traps, etc.)

6.8. Integrated soil and plant nutrient management.

6.9. True potato seed.

6.10. Disease free seed potato production

Indigenous Technology

Local and wild edible vegetable, species, cultivars and their usefulness.
Indigenous practices of vegetable cultivation.

Indigenous methods of disease and pest control and preventive measure.
Indigenous methods of soil fertility improvement and management.
Indigenous methods and management of water conservation and utilization.

Varietal Improvement

8.1 Germpalsm collection, evaluation, conservation utilization.

8.2 Selfing, crossing, evaluation and selection of off-springs.

8.3 Heritability and segregation.

8.4 Genotypic and segregation.

8.5 Mode of pollination.

8.6 Hybridization techniques.

8.7 Variety maintenance of self-pollinated and cross-pollinated crops.
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Research Methods and Management

9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9
9.10
9.11
9.12
9.13

Biolo

10.1
10.2

10.3
10.4
10.5
10.6
10.7
10.8
10.9

10.10

Research needs in vegetable, potato and ginger.
Steps in research project proposal preparation.
Design of experiment

Implementation of research activities.
Laboratory research.

On-station research.

On farm research

Outreach research.

Farmer's participatory research.

Collaborative research.

Multi-partnership research.

Data base preparation.

Data analysis, technical report writing and presentation.

gical Statistics
Need of biological statistics for research and researcher.
Probability, frequency, mean, median, mode, standard deviation, standard error,
normal distribution, sampling theory, test of hypothesis, and confidence
interval, T-test, F-Test and Chi-square test.
Estimate of error: - Replication and randomization.
Control error: - Blocking, proper plot technique and data analysis.
Control randomized design: - Randomization, layout and analysis of variance.
Randomized complete block design: - Layout, randomization, analysis of
variance.
Two or more factorial experiment-randomization, layout, analysis of variance
and interaction.
Split plot design: - Randomization, analysis of variance and interaction of
factors.
Comparison:- Pair comparison by Least Signingicants Different (LSD) and
Duncan's Multiple Range Test (DMRT)
Regression and correlation:- Simple linear regression and correction, multiple-
linear regression and correction.

- END -
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Syllabus for Senior Technical Officer (T-7)
Open and internal competition examination

Sub Faculty - Horticulture (Pomology)

Details of Syllabus
1. Fundamentals of Fruit Production
a.  Importance of fruit production in Nepal
b.  Opportunity of fruits in Nepal
c.  Climate of Nepal
Temparature
Humidity
Pressure
Rainfall
Sunshine hou4s
Soil temperature
Weather observation
8. Climatic zones and their features in Nepal
d.  Soils of Nepal
1. Soils of Nepal and their classification
e.  Land resources
1. Physiographic distribution of Nepal
2. Land systems, land use and land capability
f.  Orchard establishment including site selection, lay out and planting of fruit plants
Nursery management
. Propagating structure
. Media
. Fertilizers
. Soil mixtures
. Stratification of fruit seeds
. Nursery bed preparation
. Planting of grafted plants in the beds
h.  Propagation
1. Sexual propagation
Production of genetically pure seeds
Techniques of seed production and handling
Principles of propagation by seeds
Techniques of propagation by seeds

Noogok~owhE
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2. Asexual Propagation
General aspects of Asexual propagation —importance of asexual propagation, Reasons,
production and maintenance of true to type clones, influence of scions in root stocks
and influence of root stock on scions
Different types of rootstocks
Different types of scions and their methods of collection and preservation for latter use
Different types of vegetative propagation
Cuttings
Grafting
Budding
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Layering
Propagation by Specialised stems and roots
Micro propagation

Tissue culture

a.  Cultural practices

b.  Training and pruning of the fruit trees
1. Importance of pruning

2. Different methods of pruning

3. Effects of pruning on plant growth
Problems of Fruiting

Plant hormones in fruit crops

Mango malformation

Citrus decline

Post harvest technology

@-+oao0

Study on major fruit crops like mango, banana, litchi, guava, papaya, aonla, apple, pear,
peach, plum, walnut, pecan nut, almond, apricot, cherry, persimmon, avocado, grapes
and citrus fruits on the following aspects:

a.  Introduction, origin and distribution
b.  Taxonomy, Morphology and growth stages of plants
c.  Climate and soil

d.  Cultivars

e.  Propagation

f.  Planting

g.  Cultural practices

h.  Weed control

I. Manures and fertilizers

j.  Pests and diseases

k.  Harvesting and marketing

Statistics

a.  Mean, median, mode, standard deviation, standard error, frequency, probability,
distribution, sampling theory, test of hypothesis, confidence interval

Estimate of error- replication and randomisation

Layout designs

Comparison

Regression and correlation

© 0T

Weed and weed control

a.  Classification of weeds and their distributions
b.  Importance of weed control in fruit production
c. Common weeds of fruit orchard

d. Methods of weed control in fruit orchard

Soils and fertilizers

a.  Soil moisture

b.  Surface tension

c.  Water holding capacity

(24)
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Water movement in soil

Essential plant nutrients

Functions and deficiency

Forms of nutrients utilized by plants

Chemical fertilizers- composition, classification and their uses
Process of absorption of nutrients by plant

Determination of nutrient requirements of the soils

Response of N.P.K. in major fruit crops

Soil pH

Liming and liming materials

Organic matters

C: N ratio

Recommended doses of nutrients, time and methods of application
Green manuring

Farm yard manure and compost

Compost preparation

Plant Breeding

a.
b.
C.

Definition and importance of plant breeding
Genotypes and phenotypes
Germplasm collection, evaluation and utilisation

Photosynthesis, respiration and transpiration

General

o S@ e a0 o

Planning, monitoring and evaluation

Research project proposal preparation

Motivation and development

How to be a successful scientist in Nepalese condition

Report writing

Leadership

Linkage of research, extension and training

NARC, its establishment, objectives and activities

Ninth and tenth plan in relation to agriculture

Main constraints for agricultural research and development in Nepal

-END-
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Syllabus for Senior Technical Officer (T-7)

Open and internal competition examination
Sub Faculty - Plant Pathology

1. Introduction:
Plant pathology and Plant diseases- definition, causes, symptoms and classification of
plant diseases, importance and history of plant pathology, effects of plant diseases on
host growth and reproduction, factors affecting disease developments, disease triangle,
damages and losses caused by plant diseases, disease cycle, and plant pathological
terminologies.

2. Mycology:

General characteristics of pathogenic fungi, useful and harmful fungi, nutrition,
reproduction, dispersal, survival (over-summering/ over-wintering) of fungi, infection
process and mechanisms, taxonomy and classification of fungi, life cycle of some
representative fungal diseases like —late blight of potato, club root disease of crucifers,
downy mildew and powdery mildew of cereals, vegetables, and fruit crops, loose smut
of wheat, black/stem rust of wheat. Fusarium wilt of tomato, and common bunt of
wheat.

3. Bacteriology:
General characteristics of plant pathogenic bacteria, nutrition, reproduction, infection
process, survival, spread, ecology and classification of pathogenic bacteria,
predisposing factors of disease causing bacteria, general symptoms and identification of
diseases caused by bacteria, and life cycles of some representative bacterial diseases
such as - fire blight of apple, soft rot of vegetable, common scab of potato, black rot of
cabbage, wilt of tomato and cucurbits, crown gall of apple, and citrus canker.

4.  Nematology:
General characteristics, isolation and extraction, multiplication, nutrition, reproduction,
morphology, anatomy of plant pathogenic nematodes, classification and identification
of some diseases caused by nematodes and life cycles of Root-knot of vegetable crops,
soybean and potato cyst nematode, white tip of rice, ear cockle of wheat.

5. Virology:
Introduction and characteristics of virus and virus like organisms, structure,
morphology, chemical compositions, multiplication, transmission classification and
grouping of plant viruses, identification of plant viruses and virus like diseases-
Tobacco mosaic virus, cucumber mosaic virus, Potato virus Y, Bean yellow mosaic
virus, Rice tungro virus, barley yellow dwarf virus, Tomato leaf curl virus, Citrus
tristeza, Maize streak virus, and Cauliflower mosaic virus.

6. Diseases and characteristics of diseases caused by parasitic plants. Striga, Cuscuta
and orobanche

7.  Diseases caused by non-pathogenic factors:

Deficiency diseases caused by nutrition, environmental factors like temperature,
oxygen, light, ozone, sulphur dioxide, etc. For example Khaira disease of rice, boron
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deficiency of cauliflower, black tip of mango, black head of potato, sunscald of pepper,
Chlorosis in fruit leaf.

Plant disease diagnosis:
Diagnosis technique and methods- Koch's postulate and other methods.

Plant disease management:
Principles of plant disease management- exclusion, avoidance, protection, eradication
and immunization.

Control methods:

Regulatory methods, Physical methods, Cultural methods, Host resistance (types of
resistance, nature of resistance, tolerance, advantages of host resistance in the disease
control), Biological methods, Chemical methods- (types/groups of pesticides, major
pesticides and their formulations, methods of evaluation, modes of action, methods of
application, factors affecting pesticide performance, toxicity, pesticide resistance, seed
treatment, sprayers and spraying techniques, fumigation, injection, safe storage and
handling, precautions and antidotes), and Integrated disease management.

Distribution, losses, symptoms, causal organisms, predisposing factors in the
disease development and management and control of the following diseases of
major crop plants of Nepal:

11.1. Rice- Blast, bacterial leaf blight (BLB), sheath blight, brown leaf spot, false
smut, foot rot, tungro virus, Khaira disease.

11.2. Wheat- Leaf rust, yellow rust, foliar blight, loose smut, common bunt, Karnal
bunt, powdery mildew.

11.3. Maize- Turcicum blight, Southern leaf blight, banded leaf and sheath blight, ear
rot, cob rot, stalk rot, downy mildew, common smut and head smut.

11.4 Vegetables-Bacterial wilt of potato and tomato, late and early blight of potato
and tomato, wart of potato, soft rot and brown rot of potato, root-knot nematode
of solanaceous crops , leaf curl of tomato and pepper, Phytophthora blight of
pepper, back rot of cabbage, club root of crucifer, white rust of crucifer,
Alternaria leaf spots of broad leaf mustard, damping off crucifers, downy
mildew of cauliflower and cabbage, Turnip mosaic virus of broad leaf mustard,
Phomopsis blight and foot rot of brinjal, Cucumber Mosaic Virus in pepper and
cucurbits, bacterial wilts of cucurbits, purple blotch of onion, downy mildew of
onion, powdery mildew and rust of pea.

11.5 Legumes- Wilt, Stemphyllium blight and root rot of lentil Botrytis gray mold,
root rot and wilt of chickpea, bean yellow mosaic, anthracnose and rust of bean,
wilt and sterility mosaic of arhar, Bacterial blight of bean, bacterial pustule and
frog eye spot of soybean, mung-bean yellow mosaic virus.

11.6  Fruits- Citrus greening, apple scab, citrus canker, powdery mildews, downy
mildew, papery bark of apple, citrus gummosis, Fusarium wilt of banana,
mango malformation, peach leaf curl. Citrus decline, and Guava wilt.

11.7 Oilsed crops- Alternaria leaf spot and Sclerotinia blight of tori, Striga in tori,
downy mildew of crucifers, white rust crucifers leaf spots of groundnut

11.8 Cash crops- Tobacco mosaic virus, charcoal rot of jute, yellow mosaic of jute,
red rot of sugarcane, stem gall of coriander, Orobanche in tobacco, angular leaf
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spot cotton, wilt of cotton, rhizome rot of ginger, leaf spot of turmeric, coffee
rust.

11.9 Finger-millet- Blast, Cercospora leaf spot, sheath blight.

10.10. Barley- Yellow rust, barley stripe, covered smut, powdery mildew.

11.11 Seed pathology: Seed borne diseases and their significance, seed health testing
of fungi, bacteria, nematodes and viruses.

Laboratory technique:

- General knowledge of laboratory equipments- Microscopes, laminar floor hood,
incubators, oven, autoclave, refrigeratror and freezer, centrifuge, other
machineries and glasswares.

- Different types of media and their preparation.

- Isolation, purification and maintenance of culture of different plant pathogens.

- Laboratory processes- Cleaning, sterilization, staining, preserving, fixing, and
histopathological studies and other disease diagnosis techniques.

Field techniques:
Field survey, collection of disease specimens, methods of disease recording, disease
specimen preservation, and cataloguing, field lay-out and design of experiments.

Mushroom:
Types of cultivated mushroom, cultivation techniques and methods of cultivation of
Agaricus and Pleurotus mushroom species.

. Mycorrhiza: Mycorrhiza and their uses in plant pathology.

. Statistics and experimentation:

Experimental designs, tests and hypotheses, mean separation, data transformation, and
data analyses by using common statistical packages, drawing conclusion and inferences
based on analysis of the data.

. Project formulation and report writing:

Project formulation based on NARC format, and technical and scientific report writing.

Nepal Agricultural Research Council (NARC) in General:

General knowledge of NARC, its organization, roles, objectives, mandates, importance,
linkages with other organizations, major research activities, major types of researches
conducted, recent agricultural statistics, APP related to NARC and agriculture
development in Nepal.

. Computer knowledge: Basic knowledge applicable to plant pathology.

-END-
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Syllabus for Senior Technical Officer (T-7)
Open and internal competition examination

Sub Faculty - Soil Science

Basic soil science

a.  Rocks and minerals, their classification and source of soil parent materials,
Weathering and soil formation, Soil profiles and soil horizon

b.  Soil-definition, soil structure, soil texture, bulk density, particle density porosity,
soil colour and soil aggregates

c.  Soil moisture-classification, field capacity wilting points, soil moisture
measurement, Soil moisture retention curve, Infiltration and permeability.

d.  Soil reaction- definition, numerical calculation of pH, its importance, lime and
gypsum requirements,

e.  Soil amelioration, lands reclamation

f.  Soil organic matter- its role in crop production, humus and soil fertility)

Soil fertility
a.  Basic soil-plant relationship-Plant roots and soil relations, Soil fertility and
productivity,

b.  Nutrient elements and their classification (primary, secondary and
micronutrients),

c.  Primary elements N, P and K and their function in plants, their deficiencies
symptoms

d.  Secondary elements and their importance

e.  Soil fertility rating in Nepalese condition

f. Basic soil-plant relationships- ion exchange in soil (cations and anions), base
saturation, effective CEC, exchangeable cations and their importance in soil
fertility,

g.  Soil organic matter management in soil fertility maintenance-stubble
management, FYM, green manure, different types of green manure plants and
their nutrient content in Nepal

h.  Fertilisers —fertilisers containing nitrogen, phosphorus and potassium,

Soil Conservation and Watershed Management

a.  Soil degradation- physical, chemical and mechanical degradation, Land use and
Land capability classification (arable land, grass land, pasture and forest including
recreation), criteria for classification,

b.  Introduction to watershed management, The problem of watershed management
in Nepal (imbalance due to anthropogenic pressure, restoring the balance, protect-
preserve-improve),

c.  Planning for watershed management-cropping system, farming system, improving
farming practices, Restoration of soil fertility for sustainable production

d.  Sloping agricultural land technology (SALT)- Importance in Nepalese condition,
economics of slope cultivation, problem of slopping land cultivation in Nepal, soil
and fertility losses, restoration of soil in slopes (hedge row cultivation, inclusion
of fruit trees, leguminous trees in slopes and soil conservation used in Nepal)
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Bio-fertilisers and Organic Farming

a.

b.

C.

Organic Sources of plant nutrients, Role of organic matter in crop production, Soil
organisms, Farm yard manure, Poultry manure, Compost Green manure,
Biological nitrogen fixation, Organisms associated with nitrogen fixation
(Rhyzobium bacteria, Free living bacteria, Azospirillum, Blue green algae,
Azolla, Other micro-organisms) Concept of organic farming, Integrated plant
nutrient management system (IPNMS).

Losses- nitrification, denitrification, volatilisation, leaching, fixation,

Soil survey, and soil classification

a.  Soils morphology and soil survey, methods used in soil survey

b.  Soil classification and soils found in Nepal

c.  Preparation of soil survey reports

d.  Supplemental Procedures -collection and preparation of samples, general
laboratory procedures, physical properties of soils, some chemical properties of
soil, soil salinity alkalinity and its reclamation

General

a.  Soil fertility problem of Nepal, Role of soil scientists in tackling soil problems

b.  Soil productivity and crop production in Nepal. Measures to increase crop
production from soil fertility points

c.  Nepal Agriculture Research Council addressing soil fertility problems in Nepal.

-END-
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Syllabus for Senior Technical Officer (T-7)

Open and internal competition examination

Sub Faculty - Veterinary

Basic Subjects
Anatomy and Histology:

Classification of bones, gross structure of different bones and cartilages, functional
osteology

Arthrology — structural and functional anatomy of joints

Myology — structure and functions of various muscles

Anatomy of central and peripheral nervous system, autonomic nervous system and
meninges

Gross structure of circulatory organs — heart, aorta and venacava, arteries, veins,
spleen, lymph nodes

Gross structure of visceral organs — organs of digestive, respiratory, reproductive,
urinary and endocrine systems

Anatomy of special sense organs

Histology: cell structure and organelles, histological techniques

Microscopic structure of the organs of digestive, respiratory, urinary, reproductive,
nervous, cardiovascular, sense organs, endocrine glands, lymphoid organs, bone
marrow and blood.

Embryology:

General embryology, embryonic and fetal development of the organs of digestive,
respiratory, urogenital, cardiovascular, nervous and locomotary organs.Description
of embryo developmental stages in chick model.

Animal Physiology:

Introduction to physiological chemistry, enzymes and coenzymes and their
classification, metabolism of carbohydrates, proteins, fat, nucleic acid, DNA
synthesis, metabolism of macro and micro minerals, vitamins and their functions.
Biochemistry of carbohydrates, proteins, lipids, vitamins, nucleic acid; structure of
DNA and RNA.Synthesis of proteins and other biomolecules.

Biochemistry of blood, plasma, hemoglobin, lymph, soft tissues and bones.Blood
coagulation process.

Biochemistry of respiration, acid base balance, renal function, stress and shock.
Liver function and detoxification

Biochemistry of hormones

Physiology of locomotor system — muscle contraction and its mechanism. Electrical
changes in skeletal and cardiac muscle, rhythmic excitation, heart beat,
electrocardiogram.

Physiology of circulation: cardiac cycle and hemo-dynamics, neural and chemical
control of blood vessels, blood pressure, cardiac output, its variation and regulation,
fluid and electrolyte balance, functions of blood.

Mechanism and chemistry of respiration, exchanges of gases in lungs and tissues,
law of solubility of gases, regulation of respiration, respiratory reflexes, hypoxia,
role of respiration in acid base balance, respiration in birds.
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Physiology of digestion, absorption and excretion in ruminants, mono-gastric
animals and birds.

Nervous system: function of neurons and nerve fibers, synapse, transmission of
nerve impulse, cutaneous receptor organs, spinal cord and reflex actions, function
of brain stem and cerebellum, cerebral hemispheres. Conditioned reflexes,
autonomic nervous functions: general arrangement and chemical transmission.
Functions of sense organs, Physiological mechanism for vision, hearing, olfaction,
touch and taste.

Reproduction and endocrine functions: reproductive organs and their functions in
male and female animals. Mammary gland function and mechanism of lactation in
females.

Physiology of growth. Environmental and climatic physiology of domestic animals.
Acclimatization and adaptation.

Recent advances in physiological effects of production functions in high yielding
animals

Molecular Biology and Biotechnology

History of molecular biology, basic principle of biosynthesis, genome, gene
sequencing, polymerase chain reaction.

Biotechnology: basic principles, tools applicable in veterinary science -—
Reproduction, embryo transfer technology, in vitro fertilization, pregnancy
diagnosis, transgenic animals, disease diagnosis, hybridoma, monoclonal antibody
production, DNA probes, Fermentation, vaccine production, cell culture and
microscopic manipulation

Applied Para-clinical Subjects
Veterinary Pharmacology and Toxicology

Introduction to pharmacology, history, scope and its development.
Pharmaco-dynamics, drugs metabolism, action and excretion

Drugs acting on autonomic nervous system-adrenergic antagonists, adrenoceptors
blockers, adrenergic neuron blockers, cholenergic antagonist and blockers,
ganglionic stimulants and blockers, Pharmacology of anesthetic agents — local and
general

Transmittors of CNS, analeptics and other CNS stimulants

Principles of chemotherapy; sulfonamides.

Antibiotics and antibacterial agents — history, development, chemistry, action and
resistance; antifungal agents

Principles of drug activity: pharmacokinetics —absorption, distribution,
biotransformation and excretion of drugs, pharmacodynamics- concept of drug and
receptors, dose-response relationship, terms related to drug activity and factors
modifying the drug effect and dosage.

History and theories of general anaesthesia; volatile, gaseous, intravenous and
dissociative anaesthetics, hypnotics and sedatives, tranquilizers, analgesics
Antipyratics, analgesics, and anti inflammatory agents

Peripheral and central muscle relaxants

Histamine and antihistaminic agents; prostaglandins, angiotensin and bradykinin
Drugs acting on circulatory system: chemistry, action and therapeutic uses

Drugs acting on digestive tract
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Drugs acting on respiratory system

Drugs acting on endocrine system- adrenocorticosteroid, sex hormones, insulin and
other hypoglycemic agents, thyroid hormones

Drugs acting on skin and mucus membranes

\Anthelmintics, antiprotozoal, antiviral and anticancer agents

Antiseptics and disinfectants

Hormones —hormone stimulating and inhibiting drugs, antagonists, hypoglycaemic
agents, prostaglandins, oxytocin, anabolics, growth promoters and corticosteroids
Commonly used herbal drugs in veterinary medicine

General toxicology: scope, source of poisoning, mode of action of poisons, factors
modifying toxicity and line of treatment of poisoned cases

Toxicity caused by metals and non metals-arsenic, lead, mercury, copper, selenium,
phosphorus, nitrates, nitrite, common salt and flurosis

Plant toxicity due to various poisonous plants

Toxicity caused by commonly used drugs, mycotoxins, bacterial toxins and others
Toxicity caused by agrochemicals, insecticides, herbicides and rodenticides
Venoms, bites and stings

Environmental toxicity- toxicity caused by air, water, food additives and
preservatives

Current research trends and advances in drug development

Veterinary Parasitology:

History and development of veterinary parasitology,

Parasitological techniques

Etiology, lifecycle, transmission, epidemiology, pathogenesis, symptoms, diagnosis,
treatment, prevention and control, and economic significance of the following
diseases of cattle, buffalo, sheep, goat, pigs, poultry, pet animals and wild life
species with regard to:

Nematodal diseases

Liver fluke

Other tape worm infections and infestations

Protozoal diseases

Diseases due to arthropods

o Parasitic diseases (both protozoal and helminthic) of zoonotic significance
Arthropods as vectors of various infectious diseases

Immunity to parasitic diseases, vaccines and vaccination against parasitic diseases
Recent advances in the study of veterinary parasitic diseases in Nepal and abroad.

O O O O O

Veterinary Microbiology and Immunology:

Introduction to bacteriology, history, scope and development. Physiology of

microorganisms including metabolism. Classification and characteristics of

pathogenic bacteria. Bacteriological techniques and methods.

Introduction to mycology,

The classification of animal viruses: DNA and RNA viruses; unclassified viruses

Etiology, transmission, symptoms, pathogenesis, diagnosis, laboratory

investigation, treatment, prevention, control and economic importance of

o Bacterial diseases of cattle, buffalo, pigs, goats, sheep, pet animals and wildlife
species.
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Fungal diseases of domestic animals and birds.

Viral diseases of cattle, buffalo, pigs, goats, sheep, pet animals and wildlife
species

o Diseases associated with bacterial toxins and antitoxins

o Diseases associated with fungal toxins

o Rickettsial diseases

o Bacterial, viral and fungal diseases of zoonotic significance

Methods used in virological studies

Isolation, characterization, banking of causative agent and referral diagnosis of
diseases of microbial origin

Mastitis: economic significance, causes, symptoms, pathogenesis, treatment,
prevention and control

General characteristics of viruses and viral diseases, bacteriophage

Introduction to immunology: inflammation as an immune response
Immunochemistry: antigens and antigenic determinants, structure and types of
antibodies, immuno-modulation — principles and practices

Organs of the immune system, ontogeny, immune response — humoral and cell
mediated immune response, vaccine and vaccination, the detection and
measurement of antigen and antibodies. Resistance to bacteria, viruses, parasites,
tumors. Hypersensitivity, autoimmunity, drugs and agents that affect (potentiate and
suppress) the immune response, Immune-deficient diseases of livestock and poultry.
Recent developments in veterinary microbiology and immunology, genetic
intervention for disease resistance

o O

Veterinary Pathology

Introduction to veterinary pathology, History, scope and development.

Methods and techniques in pathological studies, Post-mortem examination
technique and disease specific lesions and findings, histo-pathological studies and
disease specific microscopic lesions, hematology,

Sample collection, processing, preservation, transport and dispatch.

General and systemic pathology with reference to infectious and noninfectious
diseases of domestic animals and poultry

Introduction to special pathology and systemic pathology.

Oncology: tumors and cancers

Present trends in disease diagnosis, molecular probes.

Veterinary Epidemiology

Introduction epidemiology. Host, disease factor and environment; Ecological
concept of disease. Disease surveillance.

Type of epidemiological studies - case control, cohort studies, retrospective, cross
sectional and perspective studies, disease forecasting.

Disease process and its spread, pattern of disease distribution in the community,
Investigation of disease epidemics

Laws regulating animal diseases in Nepal and international laws related to disease
regulations: handling, import and export of biologicals, animal products and the
animals

OIE categorizations of communicable diseases

Computer in data analysis
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Current advances in veterinary epidemiology

Applied Subjects on Veterinary Clinical Research
Veterinary Ethics and Jurisprudence

Legal duties of veterinarians, forensic and state medicine, laws, common offences
against animals and laws related to those offences, legal points and examination of
live and dead animals in criminal cases, mischief, killing, maiming and poisoning,
cruelty to animals and bestiality.

Current laws in veterinary practices, Veterinary ethics and code of conduct,
common offences against animals, forensic veterinary investigation and practice,
public health laws.

National and international regulation on import and export of livestock, livestock
products and biologicals.

Adulteration in livestock products, their detection and legal action

Veterinary Medicine (Preventive and Therapeutic)

History and scope of medicine, concept of animal disease, health and disease
concept, etiological agents, infection and immunity

Clinical examination and diagnosis of diseases in the sick animals

General and systemic states, hyperthermia, hypothermia, fever, toxemia,
septicemia, shock and dehydration

Definition, etiology, clinical symptoms, pathogenesis, clinical pathology, diagnosis,
treatment, prevention and control of the diseases of digestive, respiratory,
cardiovascular and lymphatic, uro-genital, nervous, sense organs, skin, musculo-
skeletal systems of cattle, buffaloes, horses, pigs, sheep, goats and pet animals.
Diseases of new born animals

Definition, etiology, clinical symptoms, pathogenesis, clinical biochemistry, clinical
pathology, diagnosis, treatment, prevention and control of metabolic diseases (like:
milk fever, ketosis, lactation tetany, downer cow syndrome, hypomagnesaemia) and
nutritional deficiency diseases in domestic animals, pets and poultry.

Incidence, etiology, epidemiology, transmission, clinical symptoms, pathogenesis,
clinical biochemistry, clinical pathology, diagnosis, treatment, prevention and
control of diseases caused by bacteria, viruses, chlamydia, rickettsia, protozoa,
parasites and fungi in domestic animals, pets and poultry.

Definition, etiology, clinical symptoms, pathogenesis, clinical biochemistry, clinical
pathology, diagnosis, treatment, prevention and control of diseases caused by
physical and chemical agents.

Diseases caused by allergy

Diseases caused by undesirable inherited characters and unknown etiologies

Health management and health record keeping in a herd/flock.

Recent advances in research in veterinary medicine and new technologies in
diagnosis, treatment and control of major diseases.

Emerging diseases of livestock and poultry.

Reproduction and Reproductive Diseases

Male and female reproductive system, organs and their development. Reproductive
cycle of cattle, buffalo, sheep, goat, pig, poultry, pet animals and wild life species.
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Hormones of reproduction and their functions, application for reproductive
management

Infectious and non-infectious reproductive diseases of male and female animals:
etiology, pathogenesis, symptoms, treatment, prevention and control. Eutocia and
dystocia in females.

Role of nutrition in reproduction, deficiency related reproductive problems.
Introduction to assisted reproductive technologies: artificial insemination and
embryo transfer, semen collection, evaluation, processing and preservation, sperm
pathology and associated diseases.

Diseases transferable through semen and embryo

Major reproductive disorders in cattle, buffalo, sheep, goat, pigs and poultry in
Nepal.

Current research focus in reproduction and reproductive diseases in Nepal and
abroad.

Surgery and Radiology

History and development of veterinary surgery, general surgical principles.
Pre-operative and post-operative considerations, asepsis and antisepsis.

Introduction to anesthesiology. Various anesthetics, their properties and
applications

Introduction to Radiology, its application in disease diagnosis and operations.
Introduction to ultrasound imaging, importance, principles and application in
veterinary practice.

Major and minor operations: hemostasis, operation procedures, complications and
their prevention

Surgical infections, their prevention and management

Fractures: types, complications and treatment. Healing of bones.

Regional clinical surgery in relation to various conditions demanding surgical
intervention

Research Methodology and Statistics:

Introduction to Statistics:

Probability, frequency, mean, median, mode, standard deviation, standard error,
normal distribution, sampling theory, test of hypothesis, confidence intervals
Students t test, Chi-square test, F test

Estimate of error- replication and randomization

Randomized complete block design-layout, randomization, analysis of variance
Two factorial experiment- randomization, layout and analysis of variance,
interaction

Comparison - pair comparison by least significant difference, group comparison-
between groups, comparison within group, ANOVA.

Regression and correlation - simple linear and non linear, multiple linear and non
linear; correlation

Importance and use of statistics in bio-sciences research

Introduction to sociology and veterinary extension
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Laboratory Techniques for Disease Investigation

Specimens for disease investigation: collection, preservation, packing, storage,
dispatching and processing

Preparation of reagents, media, sterilization procedures

Recording, organization and storage, processing and analysis of laboratory
generated data.

Different techniques used for disease diagnosis and investigation

o Histopathological techniques

Microbiological (bacteriological and virological) techniques

Serological techniques

Parasitological techniques

Cell and tissue culture

Biochemical techniques

Molecular techniques

o Standardization of drugs, vaccines and reagents.

Laboratory safety measures

Introduction to biosecurity

First aid treatment in laboratory accidents

Laboratory equipment preparation and operation procedure

Care and management of laboratory animals

O O O O O O

General:

Inception of Nepal agricultural Research Council. Its mandate, goals, objectives and
organizational set up. NARC Act 2048 B.S.

Livestock sector in APP — brief introduction and projection

Research prioritization and approach

Current research programs and activities on livestock commodities

Recent five-year plans and agriculture in general and livestock sector in particular —
priority focuses and achievements in terms of income generation and poverty
alleviation.

Recent Livestock statistics of Nepal — productivity status and contribution to AGDP
from various species in terms of milk meat, draught power, wool and eggs

Import and export situation of livestock and livestock products in Nepal.

Major constraints on livestock production, marketing and expansion of livestock
based industries

-END-
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Syllabus for Senior Technical Officer (T-7)
Open and internal competition examination

Sub Faculty - Animal Nutrition and Feeding

Introduction

1.1
1.2

1.3

Nutrition and its importance in livestock and avian production system in Nepal.
Gastrointestinal tract and nutrition. Anatomy and function of the gastrointestinal
tract, the role of digestive juices. Rumen metabolism, rumen fermentation, blood
and nutrition. Fecal and urinary excretion.

Measurement of feed and nutrient utilization. Nutrient requirements of animals.
Growth trials, digestion trials; conventional methods, indicator method,
digestibility by difference, associative effects. Apparent vs. true digestibility,
balance trials and purified diets. Estimation of nutrients requirements of animals,
sequence of events in nutrient deficiency and establishing specific nutrient
requirements.

Nutrient metabolism

2.1

2.2

2.3

2.4

2.5

Water — functions, absorption, sources of water, water losses, water requirements
and water quality in relation to animal nutrition.

Protein and amino acid — functions, metabolism, absorption, synthesis,
requirements, deficiency symptoms, use of non-protein nitrogen in ruminant
animals, amino acid antagonism and toxicity and measures of nutritive value of
protein.

Lipids — Structure, functions, absorption, metabolism, deficiency symptoms of
lipid in farm animals.

Carbohydrate — Classification, structure, functions, metabolism, absorption,
abnormal carbohydrate metabolism and utilization of plant fiber in farm animals.
Sources, functions, deficiency symptoms and toxicity of minerals and vitamins in
farm animals.

Feeding standard and productive functions

3.1
3.2
3.3
3.4
3.5
3.6

Terminology used in feeding standard
Maintenance requirements

Nutrients requirement for growth and fattening.
Nutrients requirements for working animals.
Nutrients requirements for reproduction.
Nutrients requirements for lactating animals.

Feed stuffs for animals

4.1

4.2
4.3
4.4
4.5

Classification of feed stuffs — roughages, hay, silages, concentrates (energy
sources), protein concentrates, mineral supplements, vitamin supplements and non
— nutritive feed additives.

Pasture and grazed forages.

Harvested dry roughages and artificially dried forage.

Harvested high — moisture roughages :- soilage and silage

High energy feed stuffs — cereal grain, milling by products, liquid energy sources,
other high-carbohydrate feed stuffs, fats and oils.
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4.6 Protein concentrates — protein supplement of animal origin, plant protein
concentrates and non-protein nitrogen compounds.
4.7 Minerals and vitamin supplements.

Animal feed preparation and processing

5.1 Grain processing — cold processing, hot processing, feed processing for ruminants
and non-ruminant animals.

5.2 Roughage processing for ruminants — chopping, pelleting, blending, cubed
roughages and chemical treatments.

Feed formulation

6.1 Information needed for feed formulation

6.2 Mechanics of diet formulation — Pearson’s square, simultaneous equations.

6.3 Mathematical programming — least cost vs. maximum profit formulation,
formulating premixes and supplements.

Laboratory procedure in animal nutrition

7.1 Layout of analytical laboratory

7.2 Chemicals, reagents, glassware, equipment, appliances and animal shed facilities
needed for animal nutrition research.

7.3 Preparation of chemicals and reagents, solution, equivalent weight, normality,
molality, preparation of indicators, storing and preservation of standard solutions.
Cleaning and drying of glassware and general precaution needed in animal
nutrition laboratory

7.4 Sampling collection and processing of feeds and biological materials for analysis.

7.5 Sampling of dry roughages, green forages, silage, hay, concentrate, residue (left
over after feeding), faeces, urine and milk.

7.6 Processing and preservation of dried samples, wet samples, urine and milk for
laboratory analysis.

Statistical procedures for animal nutrition research
8.1 Completely randomized design (CRD)

8.2 Completely randomized block design (CRBD)
8.3 Latin square design

8.4 Analysis of variances

8.5 Analysis of covariance

8.6 Regression and correlation analysis

8.7 Frequency distribution

General
9.1 Nepal Agricultural Research Council; establishment, objective, role and activities.

9.2 Main constraints, issues, production situation of livestock products in relation to
animal nutrition research in Nepal.

-END-
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Syllabus for Senior Technical Officer (T-7)

Open and internal competition examination

Sub Faculty - Livestock Products, Production and Management

General

1.1  Production and productivity of different breeds of livestock , swine and avian in

Nepalese condition.

1.2  Status of per-capita consumption and production of livestock and poultry

products in Nepalese diet.

1.3 Role of Livestock Scientist for improving the socio-economic status of rural

Nepalese people.

1.4 Structure, objectives and activities of NARC council and NARC executive

Board

Livestock Production and Management
2.1  Livestock Production system in Nepal
2.2  Cattle, Yak and Chauries

2.3  Buffaloes

2.4  Sheep and goat

2.5  Pig, poultry and rabbits

2.6 Design of housing and shed construction for different species of livestock and

birds

2.7 Integration of crop, livestock, forestry, horticulture and fisheries for improving

the efficiencies of agricultural production system in Nepal

2.8 Site selection and housing floor requirement for different stages farm animals
2.9  Different methods of animal identification and record keeping system in

Livestock farm
2.10 Disposal of animal waste and their management

2.11 Castration, dehorning, grooming, dipping, shearing of sheep and rabbit and de-

beaking of poultry
2.12  Care and management of sick animal, isolation, segregation, and quarantine
2.13 Incubation and hatching of eggs

Dairy animal (Buffalo and Cattle ) keeping and their management
3.1 Dairy record keeping

3.2 Breeding better dairy animal

3.3 Reproduction and lactation

34 Dairy herd management

35 Feeding dairy animal

Poultry Production and management

4.1 Incubation and hatchery management
4.2 Brooding and Rearing

4.3  Poultry housing and equipment

4.4  Poultry feeding and management
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Poultry breeding and management

Poultry Diseases and their preventive measures
Marketing of eggs and poultry

Goat Production and management

5.1
5.2
5.3
5.4
5.5
5.6

Goat production and their important in Nepal
Goat breeding

Goat nutrition

Housing and management

Goat Diseases and their preventive measure
Goat marketing

Sheep Production and management

6.1
6.2
6.3
6.4
6.5
6.6

System of sheep production in Nepal

Breeds and breeding of sheep in Nepal

Sheep grazing system in Nepal

Shearing wool and wool production

Diseases and parasite of sheep and their preventive measures
Sheep and wool marketing

Pig Production and management

7.1
7.2
7.3
7.4

Pig housing and waste management

Pig nutrition and feeding

Pig Breeds and breeding in Nepal

Pig diseases and parasites and their preventive measures

Pasture, fodder and fodder tree production

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8

Pasture species suitable to different ecology ie mountain, hills and Tarai
Forage species for different seasons and suitable to hills, mountain and tarai
Fodder tees for Hills, Mountain and Tarai

Plant physiology, plant nutrient management

Plant introduction, evaluation and utilization

Conservation of forages, crop by-product and their utilization

Agronomic and other management practices of fodder trees and forage crop
Nursery management

Dairy Technology

9.1
9.2
9.3
9.4
9.5
9.6
9.7

Theory of milk secretion

Composition of milk of farm animals

Factors affecting the milk composition of milk and its quality

Pasteurization and homogenization of milk, packing and distribution of milk
Sanitization of dairy plant utensils and equipments

Testing of fluids quality

Diversified dairy products, ice cream, cheese, and dairy based sweets
production

Basic statistics

10.1

Simple Experimental Design and data analysis
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1.0

2.0

3.0

4.0

5.0

6.0

Syllabus for Senior Technical Officer (T-7)

Open and internal competition examination
Sub Faculty - Pasture /Forage and Agro-forestry

General

11 Livestock population and their distribution in Nepal.

1.2 Production and productivity of livestock in Nepal.

1.3 Ruminant's digestive , productive and reproductive systems.
1.4  Classification of feeds .

1.5  Proximate analysis of feeds.

1.6 Types of grassland and its distribution.

1.7 General knowledge about NARC.

Forage Physiology

2.1  Photosynthesis and respiration.

2.2  Seed development, seed dormancy , germination and other physiological
processes associated with seed production and storage of economically
important pasture/ forage and fodder tree seeds.

Forage Breeding

3.1  Principles of breeding

3.2 Breeding and improvement objectives
3.3 Breeding methods

3.4 Forage and pasture crop evolution.

Forage Agronomy

4.1  Plant introduction, evaluation and utilization.

4.2  Fertilization and liming

4.3  Cutting management

4.4 Irrigation management

4.5  Factors affecting crop adaptation, production, utilization and conservation.

4.6  Cropping systems, crop rotation , inter-cropping , mixed cropping , multiple
cropping and mixed farming systems.

4.7  Marginal land utilization for pasture, forage and fodder trees.

Production Technology

51 Production technology of forage crops

5.2  Production technology of temperate species
5.3  Production technology of fodder trees

Grazing and Range Management.

6.1  Grazing practices

6.2  Stocking rate and grazing pressure

6.3  Fodder and feed from trees and shrubs , grassland productivity and carrying
capacity, productivity influencing factors.
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7.0  Herbage quality and Nutritive value.
7.1 Nutritive value , digestibility and forage intake.
7.2  Feeding value of grass, legume and its products
7.3  Forage quality i.e. cell wall contents, cell contents, digestibility, total
digestible nutrients and metabolizable energy.

8.0  Agro-forestry.
8.1  Scope and advantage.
8.2  Classification of agro-forestry systems.
8.3 Management of trees in agroforestry systems
8.4  Economics of agroforestry systems

9.0 Forage Conservation.
9.1  Principles of conservation
9.2  Silage making
9.3  Hay making

10.0 Forage Toxicology
10.1 Antiquality constraints and disorders

11.0 Foragediseases and their control.
11.10 Diseases of pasture/forage and fodder trees , seed borne , soil borne and air
borne diseases.
11.11 Biological control and cultural control measures of pasture/forage and fodder
tree pathogens.

12.0 Forage insect's management and their control.
12.1 Principles of insect- pest control, physical and mechanical control, cultural
control , biological control , chemical control and host plant resistance.
12.2  Toxicity of insecticides, precaution in the use of insecticides, insecticide-
application equipment.

13.0  Statistics.
13.1 Experimental designs and data analysis ( parametric and non- parametric ).

-END-
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Syllabus for Senior Technical Officer (T-7)
Open and internal competition examination

Sub Faculty - Fishery

1.  Fish Biology:

1.1
1.2

General biology of cultivable fishes
Main characteristics of cultivable fishes-
Major carps,

Common carp,

Chinese carps,

Tilapia species and

Rainbow trout

2. Fish Culture:

2.1
2.1
2.3
2.4
2.5

2.6
2.7

2.8

2.9

Monoculture

Polyculture- extensive, semi intensive, intensive

Raceway culture-

Rice fish culture- site selection, water resource and management, soil type, design
and size of paddy field, construction of trench and dike, fish species and stocking,
fertilizer, feeding and harvesting

Cage fish culture- Principals of cage fish culture types of cages, materials for cage
construction

Pen culture/ enclosure

Integrated fish farming- integration with ducks, integration with horticulture, and
integration with livestock

Pond management- Drying, liming, fertilization(inorganic and organic fertilizer),
water management.

Economics of fish culture- production cost, fixed costs, variable costs, returns

3.  Pond construction:

3.1
3.2
3.3

Principles of site selection for pond fish construction

Design and pond construction

Types of pond- design and construction, nursing and rearing pond, production
pond, and brood fishpond

4.  Fish breeding:

4.1
4.2
4.3

4.4

Brood fish management

Selection of broods for breeding

Natural breeding, Semi artificial breeding and artificial/induced breeding of
cultivable fishes

Types of hormones- Pituitary gland, Human Chorionic Gonadotropins(HCG),
Leutinizing releasing hormone analogue(LRH-A), Ovaprim

5.  Hatchery management:

5.1

Operation of hatcheries- spawning, fertilization, incubation, and hatching for
warm water and coldwater fishes, and larvae nursing
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Water quality and plankton:
6.1 Temperature, dissolved oxygen, carbon dioxide, pH, light, turbidity, plankton-
zooplankton and phytoplankton.

Fish disease:

7.1 General symptom of infectious disease, causes

7.2 Fish parasites

7.3 Controlling measures and treatment of parasitic disease, fungal disease bacterial
disease and Epizootic Ulcerative Syndrome (EUS) disease

7.4 Fish kill- mass mortality of fishes by oxygen deficiency, gas bubble disease and
prevention measure

7.5 Predatory aquatic insects- major aquatic insects and their control

Aquatic weeds- types of common aquatic weeds, control of weeds
Biostatistics:
9.1 Populations, samples from populations, random sampling, means, probability,

standard deviation, analysis of variance, simple linear regression.

Ornamental fishes:
10.1 Varieties of common gold fish,egg layers and live bearers

Fish nutrition:
11.1 Formulation and preparation of fish feed

12. Main objectives of NARC, present status and role of Fisheries Research Centers and

units under NARC

-END-
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EEGI T
Written Exam Syllabus for Technical Officer T-6

Part I: For all Sub-Group

Part I: Agricultural Research and Development:

1.

2.

10

11.

Present constitution of Nepal: Food, agriculture and natural resources related.

National Agricultural policies and plans: National Agriculture Policy-2061, Agricultural
biodiversity policy-2063, Climate change policy 2067, Agriculture Development
Strategy (ADS), Long term seed vision and agriculture in current development plan.

NARC Act, NARC bylaws, Structure and responsibilities of Nepal Agricultural
Research Council (NARC) and National Agricultural Research and Development Fund.

International Agricultural Research Organizations — CGIAR and IARCS: CIAT,
CIMMYT, CIP, ICRISAT, ICARDA, World Fish, ICRAP, IFPRI, IITA, ILRI,
Bioversity, IRRI, IWMI, AVRDC, ICIMOD, IFDC, IFAD, FAO.

Geography and Agro-climate condition of Nepal

History of Agriculture Development in Nepal.

Agriculture Extension System in Nepal.

Global warming, Climate Change and its effects in Agriculture.

Major functions of agriculture research, extension and education in Nepal.

Agriculture research and development: History, achievements, constraints and
scope.

Agricultural statistics: production, productivity, import/export trend of major
agricultural commodities.
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Syllabus for Technical Officer (T-6)

Open and internal competition examination

Sub Faculty - Agricultural Engineering:

Part Il1:  Details of Syllabus

1.0 Soil and water Engineering
1.1 Irrigation Water Measurement Methods
e Weirs
Parshal flume
Cut throat flumes
Orifices and meter gates
Tracer method
Velocity area method

1.2 Water conveyance and control

Open channel

Design of open channel

Channel linings

Drop structures and spill ways

Water control and diversion structures
Pipe flow

Design of pipe conveyance system

1.3 Land Development
e Land leveling- grading design methods
e Estimation of earthwork quantities
e Leveling- grading procedures
e Equipment for land grading and field layout

1.4 Soil-Plant and Water relationships and irrigation requirements
Soil water

Movements of soil water

Soil moisture tension

Measurement of soil moisture

Plant water relationship

Evaporation, transpiration and consumptive use
Evapotranspiration (ET) estimation methods

Water requirements

Irrigation efficiency

1.5 Water Application Methods
Border irrigation
CheckBasin irrigation
Furrow Irrigation
Sprinkler Irrigation

Drip Irrigation
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1.6 Agricultural Drainage

Surface drainage system
Subsurface drainage system
Type of drainage system

1.7 Ground water and Irrigation Wells

Ground water and aquifers
Hydraulics of wells

Design of wells

Wells construction procedures

1.8 Irrigation Pumps

Indigenous water lifting devices
Positive displacement pumps
Centrifugal Pumps

Vertical Turbine Pumps
Submersible Pumps

Propeller and mixed flow pumps
Selection of pumps

1.9 Engineering Hydrology

Hydrological cycle

Measurement and analysis of precipitation
Measurement, estimation and analysis of runoff
Storm hydrograph

1.10 Water erosion and control measures

Water erosion (Raindrop erosion, Sheet erosion, Rill erosion, Gully erosion,
Stream channel erosion)

Soil losses and its measurement

Erosion control measures (agricultural, engineering, bioengineering methods)
Conservation structures

Watershed management

Farm Power and Machinery
2.1 Farm Power and Energy

Human power

Animal Power

Mechanical power

Electrical power

Solar and wind power

Energy from agricultural residue and animal waste

2.2 Internal combustion engines

Petrol and diesel engines

Engine Parts

Principle of operation

Engine systems ( air cleaning, fuel, lubricating, ignition, cooling, governing
system)
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Farm Tractor and its operation and maintenance

Farm tractor types

Parts and components of farm tractor (engine systems, clutch, power
transmission, differentials, final drive, power take off, tractor draw bar and
traction devices, steering mechanism, hydraulic system, starting mechanism)
Tractor repair and maintenance

Tillage and tillage implements

Tillage requirements and draft power requirement
Tillage implements

Traditional animal drawn plough

Mold board plough

Disc plough

Chisel plough

Rotovator

Harrows

Minimum and zero tillage implements

Testing and selection of tillage implements
Operation and maintenance of tillage implements

Seeding, harvesting and threshing machinery

Sowing methods of major crops

Seed drill and its components

Planters and its components

Rice transplanters

Vertical conveyor reaper and its components
Combine harvestor

Type of threshers

Rice thresher

Multi-crop thresher

Winnowing machine

Operation and maintenance of seeding, harvesting and threshing machinery

Mechanical weeding and chemical application equipment

Manual weeders

Power weeders

Sprayers (its types, components, nozzle types, application)

Dusters

Operation and maintenance of Mechanical weeding and chemical application
equipment

Testing of Mechanical weeding and chemical application equipment

3.0 Post Harvest Engineering
Grain Drying

2.7

Grain drying needs

Grain drying methods

Grain drying theory (thin layer and deep layer drying)
Mechanical dryers (batch and continuos type)
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Rice Processing
e Traditional rice milling
e Rice hulling, shelling and polishing
¢ Rice parboiling
e Beaten rice making
e Equipment used in rice processing

Processing of wheat, maize, legumes and oilseed

e Milling
e Hulling
e Oil expelling

Hulling, grinding and oil expelling equipment

Processing and preservation of foods and seeds

Cold storage

Refrigeration in food processing industries

Ice making

Seed processing equipment and storage

Cellar storage

Dairy machinery (Heaters and coolers, Pasteurization and pasturizers, Can
washers, Cream separators, Butter churns, Steam boilers)

3.0 Farm structures

3.1

3.2

3.3

Design of structure and building material

e Design of RCC structure (beam, slab, foundation and column)

e Design of steel and wooden structure (truss, beam and column)

e Building materials ( concrete, cement, lime, sand, bitumin, surkhi, mud, brick,
stone, timber, Mild steel, Gl sheet, etc.)

Planning of farm stead and farm residence
e Planning of farmstead

Farm residence

Water supply and sanitation

Farm road

Farm Fencing

Animal Shelters

e Diary barn (housing requirements, stanchion barn, loose housing barn, barn
equipment and accessories, milking barn, pen barn)

e Poultry housing ( housing requirement, type of poultry house, brooder house,
poultry equipment and accessories)

e Sheep and goat housing (types, housing requirements, construction material,
layout, equipment and accessories in goat and sheep housing etc.)

e Swine housing (types, housing requirements, construction materials, layout,
equipment and accessories in swine housing)
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3.4

3.5

EEGI T

Storage Structures

e Fodder storage structure

e Feed storage structure

e Food grain storage structure (Indigenous storage structure, Bag storage
structure, grain bins, modern godowns)

e Farm machinery storage structure and farm workshop.

Electricity on the Farm

Electric circuit

Power transmission and distribution

House wiring and its components

AC motor (single phase and poly phase)
AC motor starters

Selection of electric motors

Care and maintenance of electric equipment

Statistics

Frequency, mean, median, mode, standard deviation, standard error, normal
distribution, sampling theory, test of hypothesis, confidence interval
Randomized complete block design

Analysis of variance

Regression and correlation ( simple linear regression and correlation)

General

Nepal agriculture research council establishment, objective role and activities
Agricultural perspective plan ( APP)

Irrigation Policy

Agriculture and irrigation in recent five year plan

Status of agricultural mechanization

Irrigation situation In Nepal

Agricultural engineering related Institutions in Nepal

-END-
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Syllabus for Technical Officer, T-6

Open and internal competition examination

Sub-Faculty: Agri Extension, Agri Economics & Marketing

PART- 11

1.

General

a) HMG's long-term and periodic plans and policies on agricultural development
b)  Master plans for Horticulture, Livestock, fisheries and Marketing Development
c)  Structural characteristics of Nepalese agriculture

d) Role of agriculture in poverty alleviation and economic development of Nepal
e) Problems and prospects of agricultural development in Nepal

General Economics

a)  Consumer's preference Theory

b)  Demand curves and Engel curves

c) Income and substitution effects.

d)  Price, income and cross elasticity's of demand

e) Classification of market and their critical appraisal

f)  Price determination in different market conditions

g) Production function and principles of production

h)  Cost: concept and types

1)  Concept of opportunity cost, equilibrium, shadow prices and comparative and
competitive advantages.

Agriculture Economics

a) Farm budgets

b)  Cost and return analysis of different crops
c) FarmPlan

d) Farming System in Nepal

Agricultural Marketing

a) Its concept and role in economic and agricultural development

b)  Structure and characters

c) Problems and prospects

d) Input and output marketing systems

e)  Agricultural marketing research-- concept and role

f)  Marketing information system in Nepal

g) Co- operative marketing system in Nepal

h)  Food Security issues in Nepal

i)  Development and management of agricultural market centers.

J)  Agricultural marketing and price policies in Nepal.

k)  Regional and global organizations for marketing (SAFTA, WTO with emphasis
on AoA)
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Statistics

a)  Measures of central tendency- Mean, Median, Mode

b)  Measures of dispersion- quartile deviation, range, variance, mean and standard
variation.

c)  Probability: normal distribution, standard sampling error and test of hypothesis,
estimate of error

d) Correlation and regression- simple linear regression and correction

e) Simple & weighted index number

Agribusiness

a)  Concept and role in agricultural development

b)  Grading, packaging, standardization, situation and problems
c) Export marketing of agricultural produce

Agricultural Planning

a)  Concept of planning, project, project cycle, programming and budgeting
b)  Methods of conducting feasibility study ( BCR, NPV, IRR,)
c)  Project analysis methods

d) Concept and methods of monitoring and evaluation

e) Concept and use of log frame

f)  Participatory planning, monitoring and evaluation

g) Market -led agriculture development

h)  Pocket package strategy and projectlization

i)  Devolution of planning to local bodies

j)  Environmental consideration in agricultural planning.

Research Institutions

a) Role of NARC in technology development
b)  NARC- present status and future prospects
c) NARDF

d) NGos and INGos

Socio-Economic Research

a)  Need and importance

b) PCN and proposal writing
c) Research methodology

d) Report Writing

Agricultural Finance and Organization
a)  Agricultural Finance: Role, Structure and Weaknesses

b)  Role of Foreign Aid in agricultural development-Issues and prospects
c) Organizational development in agriculture.

-END-
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Syllabus for Technical Officer (T-6)

Open and internal competition examination

Sub Faculty - Agronomy, Plant Breeding and Genetics
PART: Il

A. Agronomy

Al:

A2

A3

A4

A5

A6

Crop Production

Rice, wheat, maize, finger millet, lentil, soybean, rapeseed and  sugarcane with

respect to

1.1 Popular recommended varieties

1.2 Development of low cost technology. Cultural practices -Seed treatment if any,
planting time, seed rate, interculture, harvest, cleaning and storage.

1.3 Weed and weed control.

1.4 Manuring and fertilization

1.5 Water management

1.6 Plant protection measures-important diseases and insects ofindividual crops and
their control measures.

1.7 IPM and its important.

Tillage
2.1 Objectives and significance
2.2 Concept of zero tillage, minimum and optimum tillage.

Weed and weed control.

3.1 What aweed is? Its importance in crop production and types.

3.2 Common weeds in rice, wheat, maize and their control.

3.3 Important weedicides used in Nepal in controlling weeds.

3.4 Quality seed production and its safe storage for its further use in coming
season.

Climate and weather
4.1 Temperature, rainfall, humidity, sunshine hours, evaporation etc.
4.2  Climate of Nepal -climatic zones.

Soil and fertilizer

5.1 Soil, definition, soil texture soil structure.

5.2 Essential plant nutrients and their sources.

5.3 Chemical fertilizer and % of nutrient content.

5.4 N, Pand K response to major crops

5.5 Soil pH and its influence on the availability of other nutrients.

5.6 Soil organic matter and its importance.

5.7 Soil organisms, and their functions, notes on ammonification,nitrification,
denitrification, nitrogen fixation.

5.8 Green manuring crops, their effect on grain yields and constraints associated
with green-manuring.

5.9 The farming system's, its concept and scope.

5.10 Compost/F-YM use.

5.11 Outreach research and on-farm trials.

Statistics:
6.1 Mean, standard deviation, standard error, variance, t-test
6.2 Tests of significance.
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6.3 Randomized complete block design, layout, randomization, analysis of

variance, Data interpretation.
6.4 Simple linear regression and correlation.

Plant Breeding

B1 Importance and scope
1.1 The importance of Plant Breeding in the present context of food security and
poverty reduction in Nepal.
1.2 Center of Origin of cultivated plants.
1.3 Qualitative and quantitative characters.
B2 Breeding self-pollinated crops.
2.1 Pure line selection
2.2 Mass selection.
2.3 Hybridization
2.3.1 Pedigree Method of Plant Breeding.
2.3.2 Bulk Method of Plant Breeding.
2.3.3 Backcross Method
2.3.4 The determination of Population in F2
B3 Breeding cross-pollinated crops:
3.1 Mass selection
3.2 Progeny selection
3.3 Selfing and inbreeding depression in cross-pollinated crops
3.4 Incompatibility/male sterility
B4 Polyploidy in plant breeding.
B5 Principles and practices of seed Production, production of Breeder seed of
major crops (self-and cross-pollinated)
Genetics
C1l Cell division with particular reference to meiosis.
C2 Gregor Mendel : his life and contribution.
C.3 Mendelian principle of segregation.
C4 Mendelian Principle of independent assortment
C5 Epistasis and additivity .
C6 Linkage and crossing over
C7  Hardy-Weinberg Law.
C8 Probability and statistical testing (Chi-square, Binomial Distributions and Normal
Distribution).
(NB:The examinees are expected to solve problems associated with Mendelian Laws
of Inheritance and Handy- Weinberg Law)
GENERAL
D1 Nepal Agriculture Research Council: Its establishment, objectives, role and activities.
D2 General Knowledge on by-laws, Executive Board and NARC Ccouncil.
D3 Major Crop commodity program, establishment, and activities.
D4 Disciplinary divisions and their roles in research.
D5 Importance given by APP and 10th 5-Year Plan.
D6 Constraints for agricultural research; a road map to the improvement and

sustainability of agriculture research.

-END-

(63)



EEGI T

Syllabus for Technical Officer (T-6)
Open and internal competition examination

Sub Faculty - Entomology
PART: Il

Introductory Entomology

1.1 Role entomology in agriculture

1.2 Scope of entomological research in agriculture

1.3 Insects and their relatives

1.4 General structure of a typical insect

1.5 General metamorphosis and life cycle of Lepidoptera, Coleoptera and Hemiptera
1.6 Pest insects and beneficial insects

Agricultural insect pests, their identification, damage symptom/s in crop, their life

cycle and field management

2.1 Cereal crops: White-, stripped-and pink-borer, green leafhoppers, brownplanthopper,
hispa, gandhi bug, white grub, aphid, shoot fly, mealy bug, leafroller, armyworms.

2.2 Grain legumes: Gram pod borer, pod fly, pod borer, aphids, whitefly, leaf miner,stem
fly, hairy caterpillar, cutworm.

2.3 Oilseed crops: Termite, red ant, white grub, hairy caterpiller, aphids, mites.

2.4 Industrial crops: Cutworm, white grub, termite, hairy caterpillar, tobaccocaterpillar,
gram pod borer, top shoot borer, shoot borer, pink bollworm, spiny bollworm, mealy
bug, pyrilla, red cotton bug, leaf hoppers, whiteflies, aphids, mites.

Horticultural insect pests, their identification, damage symptom/s in crop, their life

cycle and field management

3.1 Vegetables: Cutworm, red ant, white grub, cabbage butterfly, diamondback moth,
tobacco caterpillar, gram pod borer, epilachna beetles, fruit fly, whitefly, flea beetles,
aphids, egg plant shoot and fruit borer, mites.

3.2 Potato: Cutworm, red ant, peach-potato aphid, white grub, epilachna beetles, potato
tuber moth

3.3 Fruit trees: Cutworm, termite, leaf roller, bark eating caterpillar, tent
caterpillar,hairy caterpillar, leaf miner, fruit fly, stone weevil, banana weevil, root
borer, lemon butterfly, pomegranate butterfly, mango leaf hoppers, mango gall
midge, mango gall psyllid, mealy bug, aphids, citrus psyllid, scale insects, thrips,
mites.

3.4 Tea, coffee and cardamom: Aphids, twig/stem/berry borer, white grub, tea mosquito

Post Harvest Entomology

4.1 Grain weevils, beetles and moths in stored grains, their identification and damage
symptom

4.2 Life-cycle of Sitophilus oryzae in wheat and Sitotroga cereallela in maize

4.3  Stored insect pests control methods
4.3.1 Non-chemical methods
4.3.2 Chemical methods

Industrial Entomology

5.1 Apiculture
5.1.1 Different kinds of honeybees and their identifications
5.1.2 Common typical nature of honeybees
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5.1.3 Life-cycle of honeybees and brood rearing

5.1.4 Honeybee members in a typical apiary and their division of labour

5.1.5 Insect pests and diseases commonly found in an apiary and their management
for the quality honey.

5.1.6 Insecticide poisoning of honeybees and methods to deter it.

5.1.7 Nature and properties of honey

5.1.8 Different hives, favourite honeybee species and modern apiculture

5.1.9 Scope of commercial apiculture in Nepal

Sericulture

5.2.1 Different types of silkworms

5.2.2 Life-cycle of Bombax mori

5.2.3 Rearing techniques

5.2.4 Diseases in silkworm and practices to avoid them
5.2.5 Use of mulberry and their cultivation

Rodents and their management practices

6.1
6.2
6.3
6.4

Different kinds of rats and mice in grain storage and in the standing crops
Typical nature of rats and mice

Damage and losses of grains and crops due to rats and mice

Methods of rodent control

Insect-Pest Management in Cultivated Crops

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9

Use of cultivation practices

Use of mechanical methods

Use of physical methods

Use of insecticides of chemical and botanical origins

Use of natural enemies

Use of chemical attractants, repellants, sterilants and growth inhibitors
Use of insect resistant varieties

Use of quarantine

Integrated pest management practice

Insecticide and plant protection equipment management

8.1

8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9

General classification of insecticides based on chemical nature, mode of entry and
mode of action.

Formulation of insecticides

Dose calculation

Sprayer calibration

Safe handling of insecticides

Avoidance of poisoning of non-target organisms

Types of sprayers and dusters

Parts of a hand compression knapsack sprayer and their functions

Care and maintenance of a sprayer

Entomological laboratory techniques

9.1

9.2

Insect collection and preservation

9.1.1 Insect collection equipments and their uses

9.1.2 Dry and wet preservation of insects and materials used for the purpose.
Simple methods of laboratory rearing of insects

9.2.1 Measuring devices of temperature and humidity inside the laboratory
9.2.2 Glasswares, plastic/metal containers and wooden cages

9.2.3 Chemicals and ready-made compounds to fix cages

9.24 Feeding materials to laboratory reared insects
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Syllabus for Technical Officer (T-6)
Open and internal competition examination

Sub Faculty - Horticulture (Olericulture)
PART: II
General
1.1.  Importance and scope of horticulture in Nepal.
1.2 History of horticultural research and development plans and programs in Nepal.
1.3 Major constraints limiting production of horticultural crops in Nepal.
1.4 History, objective, role and activities of Nepal Agricultural Research Council
(NARC)
1.5  Role of Horticulture Research Division in technology and variety development
of vegetables.
1.6 Importance of seed act and plant quarantine in vegetable development
1.7  Classification of horticultural plants.

Vegetable Production

Production practices of following vegetables relating to location, altitude, aspect, soil,

climate, seed, open pollinated & hybrid cultivar, sowing and transplanting time,

spacing, irrigation, drainage, manure, fertilizer micro-nutrients, mulching, harvesting

time, inter-cropping, mix-cropping and relay-cropping on production, productivity and

quality of fresh vegetables.

2.1  Potato, sweet potato, yam, colocasia.

2.2  Tomato, brinjal, hot chilly, sweet pepper.

2.3 Cauliflower, cabbage, Chinese cabbage and broccoli

2.4  Bean, pea, cowpea, broad bean and vegetable soybean.

2.5  Radish, turnip and carrot

2.6 Onion and garlic

2.7 Cucumber, bottle gourd, sponge ground, bitter gourd, pointed gourd, ride gourd,
snake gourd, pumpkin and squash.

2.6 Broad leaf mustard, Swiss chard, cress, spinach, fenugreek, coriander, and
lettuce

2.9  Ginger and cardamom.

2.10  Asparagus, artichoke, drumstick and tree tomato

Off-season Vegetable Production

3.1  Present status, constraints and potentiality of off season vegetable in Nepal

3.2 Utilization of diverse agro-climatic zones for off-season vegetables production

3.3 Suitable crops, varieties and months for off-season production.

3.4  Protected cultivation:- Green house, lath house, plastic tunnel, hot beds, cold
frame, etc.

35 Improved cultural and management technologies and practices for off-season
production.

3.1  Cost and benefits of off-season vegetable production.

Seed Production Technology
4.1  Present status of vegetables seed production and distribution system in Nepal.
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High value with low volume vegetables crops and their production zones of the
country.

Influence of location, aspects, altitude, temperature, light, daylight, spacing
irrigation, manures, fertilizers, micro nutrients, hormone, direct seeding,
stickling-transplanting, seeding and planting time on seed yield and seed
quality.

Pollination, fertilization, seed development, dormancy and germination.
Techniques of quality control in vegetable seed production.

Breeder, nucleus and foundation seed production in vegetable.
Seed production methods for open pollinated and hybrid cultivars.
Pre-basic, basic and improved/certified seed production in potato and ginger.

Post-harvest Technology of Vegetables

5.1.

6.2
6.3
6.4
6.1

Post-harvest physiology: respiration, transpiration and ethylene production.
Method of harvesting, cleaning, grading, and packaging.

Post-harvest handling, transportation and marketing.

Consumer's acceptability and quality evaluation of vegetables.

Processing and preservation of vegetables, potato, ginger and cardamom.

Modern Technology of Vegetable Production

6.1

6.2.
6.3.

6.4
6.5

6.6
6.7

6.8
6.9

Application of tissue culture and bio-technology in agriculture.

Use of plant growth regulators in vegetables.

Technique of irrigation for efficient use of water.

Micro-nutrient, multi-nutrient, liquid fertilizers and bio-fertilizers.

Latest recommended superior hybrids and superior open pollinated cultivars
used by Nepali farmers.

Integrated disease and pest management (including biological method, cultural
method, pheromone traps, etc.)

Integrated soil and plant nutrient management.

Scope and limitation of using true potato seed in potato production.

Disease free seed potato production

Plant Genetics and Variety Improvement

7.1.

7.2.
7.3.
7.4.
7.5.
7.6.

Genes and their action: Mendelism, genotype and phenotype, homogygosity
and heterogygosity, partial and complete dominance, genetic linkage etc.
Importance of variation

Breeding methods: self-pollinated vegetables and cross-pollinated vegetables.
Concept of heterosis and hybrid variety development

Mutation breeding

Vegetable genetic resources and their conservation.

Vegetable Crop Physiology

8.1.
8.2.
8.3.
8.4.
8.5.

Photosynthesis

Respiration

Transpiration and translocation

Photoperiodism, light intensity and quality.

Growth and development: cell division, enlargement and differentiation.
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Research Methods and Management

9.1
9.2.
9.3.
9.4.
9.5.
9.6.
9.7.
9.8.

9.9.
9.10.

Research needs in vegetable, potato and ginger.
Steps in research project proposal preparation.
Design of experiments.

Implementation of research activities.
Laboratory research.

On-station research.

On-farm research

Outreach research.

Data base preparation.
Data analysis, technical report writing and presentation.

Biological Statistics

10.1.
10.2.

10.3.
10.4.
10.5.
10.6.

10.7.

10.8.
10.9.

10.10.

Need of biological statistics for vegetable research.

Probability, frequency, mean, median, mode, standard deviation, standard error,
normal distribution, sampling theory, test of hypothesis, and confidence
interval, T-test, F-Test and Chi-square test.

Estimate of error: replication and randomization.

Control error: blocking, proper plot technique and data analysis.

Complete randomized design: randomization, layout and analysis of variance.
Randomized complete block design: layout, randomization, analysis of
variance.

Two or more factorial experiment: randomization, layout, analysis of variance
and interaction.

Split plot design: randomization, analysis of variance and interaction of factors.
Comparison: pair comparison by Least Significant Difference (LSD) and
Duncan's Multiple Range Test (DMRT)

Regression and correlation: simple linear regression and correction, multiple-
linear regression and correction.

-END-
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Syllabus for Technical Officer (T-6)
Open and internal competition examination

Sub Faculty - Pomology

PART: 1
General
1.1 Importance and scope of horticulture in Nepal.
1.2 History of horticultural research and development in Nepal.
1.3 Fruit saplings production and distribution system in Nepal.
1.4 Main constraints to fruit research and production in Nepal.
1.5 Importance of nursery act and plant quarantine in fruit development.
1.6 Nepal Agriculture Research Council: History, objectives role and activities.
1.7 Classification of horticultural crops.
General Principles and Practices of Fruit Production
2.1 Suitable site, climate and soil requirement for fruit crops
2.2 Establishment of and orchard design, layout, planting and management.
2.3 Fruit Nursery Management.
2.4 Production of fruit plants - sexual & asexual methods for tropical, sub-tropical
and temperate climates.
2.5 Training, pruning and top-working in fruit trees.
2.6 Protection of nursery and fruit trees from diseases, pests and adverse conditions.
2.7 Water management in orchard.
2.8 Nutrient management in orchard.
2.9 Fruit drop problem management.

2.10 High density planting of orchard.

Fruit Crops Physiology

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

Absorption

Photosynthesis

Transpiration and translocation

Respiration

Photoperiodism, light intensity and quality

Growth and development: cellular division, enlargement and differentiation
Plant growth hormones.

Use of plant growth regulators in horticulture.

Fruit Production Technique

4.1

(a)

4.2

Production technology of major tropical, sub-tropical and temperate fruits
(mango, litchi, guava, banana, papaya, jackfruit, pineapple, graper, mandarin
orange, sweet orange, lime, apple, pear, peach, plum and walnut) on following
aspects:

Introduction (b) Origin and distribution (c) botany (d) climate and soil (e)
varieties (f) propagation (g) planting (h) irrigation and drainage (i) manuring (j)
weeding (K) traing and pruning (1) inter culture (m) diseases and insect pests (n)
harvesting

Wild and indigenous fruits found in Nepal.
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Fruit Variety Development

5.1
5.2.
5.3.
5.4.

Reproductive system of fruit crops

Breeding methods in fruit crops.

Application of bio-technology and tissue culture in fruit crops.
Maintenance of fruit varieties.

Postharvest Handing, Processing and Marketing of Fruit

6.1
6.2
6.3
6.4
6.5

Post harvest physiology- respiration, transpiration and ethylene production.
Method of harvesting, cleaning, grading, and packaging of fruit

Post harvest handling, transportation and marketing of fruit.

Consumer's acceptability and quality evaluation.

Processing and preservation of fruit.

Research Method and Management

7.1.
7.2.
7.3.
7.4.
7.5.
7.6.
7.7.
7.8.
7.9.

Research needs in fruit.

Steps in research project proposal preparation.
Design of experiment

Implementation of research activities
Laboratory research.

On-station research.

On farm research

Outreach research.

Farmer's participatory research.

7.10. Collaborative research.

7.11. Multi-partnership research.

7.12. Data base preparation.

7.13. Data analysis, technical report writing and presentation.

Statistics

6.1 Basic statistics: Mean mode, medium, standard deviation, variances, t-test, chi-
square test.

6.2 Experimental designs: Complete randomized design, randomized complete block
design, Latin square design, split plot design.

6.3 Analysis variance

6.4 Data transformation

6.5 Comparison:- pair comparison by Least Significant Different (LSD) and Duncan's
Multiple Range Test (DMRT)

6.6 Correlation and regression.

6.7 Need of biological statistics for research.

-END-
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Syllabus for Technical Officer (T-6)

Open and Internal Competition Examination

Sub-Faculty: Plant Pathology
PART: Il

Introduction

Importance of plant diseases to human beings
Climate change and implication on diseases
Role of plant pathology in agriculture
History of plant pathology

1.1
1.2
1.3
1.4
1.5

Causes
Biotic:

of plant diseases:
Fungi, bacteria, viruses, mycoplasma, nematodes

Abiotic: Deficiencies and environment-related diseases

Plant diseases of national importance and their management

2.1

2.2

2.3

2.4

2.5

Rice:
2.1.1
2.1.2
2.1.3
2.1.4
2.15

Wheat:
2.2.1
2.2.2
2.2.3
2.2.4
2.2.5

Maize:
23.1

2.3.2
2.3.3
234
2.3.5

Rice Blast (Magnaporthe grisea)

Bacterial blight (Xanthomonas oxyzae pv. oryzae)
Sheath blight (Rhizoctonia solani)

Brown spot (Helminthosporium oryzae)

Foot rot (Fusarium moniliforme)

Foliar blight (Bipolaris sorokiniana and Pyrenophora tritici-repentis)
Ruts (Puccinia graminis, Puccinia triticina)

Rusts (Puccinia striiformis)

Powdery mildew (Erysiphe polygoni)

Bunt of Wheat (Tilletia caries, Tilletia foetida)

Northern leaf blight (Exserohilum turcicum), Southern leaf blight
(Bipolaris maydis)

Stalk rot (Erwinia carotovora)

Banded leaf and Sheath blight (Rhizoctonia solani)

Ear rot (Fusarium vertcilloides)

Gray leaf spot (Cercospora zeae-maydis)

Finger millet:

24.1
24.2

Potato:
251
2.5.2
2.5.3
254
2.55

Blast (Pyricularia grisea)
Cercospora leaf spot (Cercospora eleusine)

Late blight of potato (Phytophthora infestans)
Early blight (Alternaria solani)

Bacterial wilt (Ralstonia solanacearum)
Rhizoctonia rot (Rhizoctonia solani)

Wart (Synchytrium endobioticum)
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2.5.6 Viral diseases (Potato virus X, Y)

2.6. Tomato:
2.6.1 Wilt (Ralstonia solanacearum)
2.6.2 Late blight (Phytophthora insfestans)
2.6.3 Early blight (Alternaria solani)
2.6.4 Root-knot of Potato (Meloidogyne spp.)
2.6.5 Damping off (Pythium spp., Fusarium spp.)

2.7 Cruciferae:
2.7.1 Club root (Plasmodiophora brassicae)
2.7.2 Alternaria leaf spot (Alternaria brassicae)
2.7.3 Damping-off of seedlings (Pythium spp., Rhizoctonia spp., Fusarium spp.
and others)
2.7.4 Stalk rot (Sclerotinia sclerotiorum )
2.7.5 Black rot (Xanthomonas campestris pv. campestris)
2.7.6  White rust (Albugo candida)

2.8 Cucurbits:
2.8.1 Powdery mildew (Erysiphe cichoracearum)
2.8.2 Downey mildew (Peronospora cubensis)

2.9 Peanut:
2.9.1 Tikka disease (Cercospora personata and Cercospora arachidicola)

2.10 Lentil:
2.10.1 Wilt (Fusarium oxysporum)
2.10.2 Root rot (Fusarium solani)
2.10.3 Collar rot (Sclerotium rolfsii)
2.10.4 Gray mould (Botrytis cinerea)

2.11 Soybean:
2.11.1 Rust (Phakopsora pachyrhizi)
2.11.2 Anthracnose (Colletotrichum glycines)
2.11.3 Bacterial pustule (Xanthomonas campestris pv. glycines)

2.12 Sugarcane:
2.12.1 Red rot (Colletotrichum falcatum)

2.13 Citrus:
2.13.1 Huang lung bin/Greening (Liberibacter asiaticum)
2.13.2 Tristeza (CTV)
2.13.3 Citrus decline (disease complex)
2.13.4 Foot and root rots (Phytophthora spp.)
2.13.5 Powdery mildew (Oidium spp.)
2.13.6 Pink disease (Pellicularia salmonicolor)
2.13.7 Anthracnose (Colletotrichum gloesporoides)
2.13.8 Scab (Elsinoe fawcetti)
2.13.9 Gummosis (Phytophthora spp.)
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2.14 Apple and temperate fruit:
2.14.1 Scab (Ventunia inaequalis)
2.14.2 Pink disease (Pellicularia salmonicolor)
2.14.3 Root not (Complex)
2.14.4 Powdery mildew (Oidium spp.)

2.15 Mango:
2.15.1 Mango malformation (Complex)
2.15.2 Anthracnose (Colletotrichum gloesporioides)

2.16 Banana:
2.16.1 Wilt (Fusarium spp.)
2.16.2 Sigatoka leaf spot (Mycosphaerella spp.)
2.16.3 Bunchy top (Viral)

2.17 Papaya:
2.17.1 Leaf curl (viral)
2.17.2 Ring spot (viral)

2.18 Tea:
2.18.1 Blister blight (Exobasidium vexans)
2.18.2 Blight (Pestalosia theae)

2.19 Coffee:
2.19.1 Rust ( Hemileia vastatrix)

2.20 Caradamom
2.20.1 Rhizome not (Complex)
2.20.2 Chhirke and Phoorke (Viral)

2.21 Zinger:
Rhizome rot (Complex)

Policy, Strategy, Rules and Regulation

3.1 Pesticide Act, 2048 and Rules, 2050

3.2 International Plant Protection Convention (IPPC) and Asia Pacific Plant
Protection Commission (APP PC)

3.3 Plant quarantine in view of WTO issues and challenges, Importance in Nepalese
griculture Trade, Survey and Surveillance, Pest status, Pest Risk Analysis (PRA)

3.4 WHO classification of pesticide by hazard

3.5 Lethal dose (LDsp) of a pesticide

3.6 Status of pesticide use in Nepal

3.7 Symptoms and treatment of pesticide poisoning

Seed Pathology

4.1 Seed borne diseases and their significance
4.2 Seed health testing techniques
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Plant Pathological equipments

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8

Autoclave

Incubator

Laminar flow

Oven

Microscope

Types of sprayers and duster and seed treatment equipment
Care and maintenance of sprayer

Safe handling of fungicides, bactericide (pesticides)

Pathological Laboratory Techniques

6.1
6.2
6.3
6.4
6.5
6.6
6.7

Disease (leaf/plant pests (Root, Shoot, etc) sample collection and handling
Pathogen isolation, culture, purification, preservation

Sterilization

Preservation of disease sample

Pathogenicity test

Use of equipments and calibration, maintenance

Different media used

-END-
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Syllabus for Technical Officer (T-6)
Open and internal competition examination

Sub Faculty - Soil Science

PART: Il
Introduction to Soil Science
1.1 Definitions of soil
1.2 Components of soil

Weathering and soil formation

3.1  Weathering and soil forming processes
3.2  Soil profile

3.3 Soil horizons

Factors of soil formation

Physical properties of soil

5.1 Mechanical analysis and soil texture
5.2  Soil structure

5.3  Importance of soil structure

5.4  Density of soil

5.5 Porosity of soil

5.6  Soil consistence

5.7  Soil colour

5.8  Soil temperature

5.9  Shrinkage and swelling of soils

Soil and water

6.1 Infiltration

6.2 Percolation

6.3 Permeability

6.4 Soil moisture constraints

Chemical properties of soil

7.1 Cation exchange

7.2 Cation exchange capacity

7.3 Base saturation

7.4 Soil pH

7.5 Soil pH and nutrient availability

Biological properties of soil

8.1 Soil microorganisms

8.2 Classification of microorganisms
8.3 Amonification

8.4 Nitrification

8.5 Denitrification

8.6 Biological nitrogen fixation
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8.7 Importance of nitrogen fixation

8.8 Soil organic matter
8.9 Carbon nitrogen ratio
8.10 Maintenance of soil organic matter

Soil chemical analysis
9.1 Methods of soil analysis
9.2 Importance of soil analysis

Soil Survey and classification
10.1 Soil survey methods

10.2 General soil classification
10.3 Soils of Nepal

Soil and water conservation

11.1  Causes of soil erosion

11.2  Problems of soil erosion in Nepal

11.3  Methods of soil conservation

11.4  Importance of soil and water conservation

Soil fertility management

12.1  Soil fertility status

12.2  Plant nutrients

12.3  Functions of plant nutrients
12.4  Nutrient deficiencies

12,5 Chemical fertilizers

12.6  Organic fertilizers

12.7  Importance of fertilizer use

General

13.1 Nepal Agricultural Research Council: organization, objectives, roleand
activities

13.2  Research stations and their research activities

13.3  Constraints for agricultural research and production in Nepal

-END-
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Syllabus for Technical Officer (T-6)
Open and internal competition examination

Sub Faculty - Veterinary
PART: Il

Anatomy:

11

Study of skeleton of ox, horse, dog, and fowl

Clssification of joints.

Study of basic cells , tissues and organs

Gross and Mircroscopic anatomy of different systems ( Nervous system,
Digesteve system, urogenital system, Blood vascular system, Respiratory
system)

General embryology

Veterinary Physiology and Biochemistry and Biotechnology

2.1
2.2

2.3

2.4

2.5

Cell Physiology, blood and special fluid system of body

Physiology of digestive, respiratory and cardiovascular  system
Neurophysiology and Myophysiology

Physical biochemistry —concentration of solution, diffusion, osmotic pressure,
pH and buffer system.

Diagnostic Biochemistry —Blood sugar, keton bodies, blood urea nitrogen uric
acid, and enzymes.

Basic principles of biotechnolgy, DNA, RNA, PCR and monoclonal antibodies.

Paraclinical Subjects

1.
a.

b.

Veterinary Pathology

General pathology —Degeneration, necrosis, circulatory disturbances,
inflammation, repair, disturbances of growth and neoplasia,

Systemic pathology — diseases of body system ( urogenital, skeletal, muscular,
cutaneous, endocrine and nutritional )

Special pathology — important disease of tropical animals ( Rinderpest , Foot
and mouth disease, Anthrax, Rabies, Ephemeral fever, H.S, B.Q,TB, Johnes
Disease, Brucellosis, Fascioliasis, Paramphistomiasis, Ascariasis, Hydatidosis,
Taeniasis, Hookworm, canine distemper, Infectious canine hepatitis, Parvo
virus enteritis, coccidiosis, metabolic diseases )

Poultry pathology — Important diseases of poultry in Nepal (Marek's
Disease,New castle disease, Infectious laryngotacheitis, Avian influenza,
Infectous Bronchitis, Mycoplasmosis, Coryza, Pullorum Disease, Fowl
typhoid, Spirochaetosis, Avian encephalomyelitis, Inclusion body
Hepatitis/Leechy heart disease., Egg Drop Syndrome 76, Coccidiosis,
Endoparasites, Reoviral arthritis, Avian pox, Mycotoxicoses, Nutritional
deficiency diseases, Infectious anaemea, Aspergillosis, Fowl cholera)

Veterinary Parasitology:
Historical background of veterinary parasitology
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Morphology and life cycle of helminth ,arthropods and protozoans of
veterinary importance prevalent in Nepal and their pathogenesis, clinical
signs, diagnosis, control and treatment .

Parasitic Zoonosis, Principles and methods of veterinary epidemiology in
relations of parasitic infectionns, Host parasite relationship

Veterinary Pharmacology and Toxicology:

o Historical development of Pharmacology :

o Systemic pharmacology —(Pharmacology of drugs action on digestive,
cardiovascular, respiratory, urinary and reproductiv systems )

o  Neuropharmacology _( Anaesthetics, hypnotics, Analiptics, antipyretics,
histamine and antihistaminics.)

o Toxicity caused by elements, chemicals, feed additives and
preservatives.

o  Veterinadry jurisprudence.

Veterinary Microbiology ( Bacteriology and Mycology and Virology)

4.1 Developmental history of veterinary microbiology, Morphology, Genetics
and classification of bacteria, fungi, Rickettsia and Mycoplasma of
Veterinay importance .

4.2 Pathogenic bacteria and fungi in relation to morphology, isolation, growth,
biochemical and antigenic characters and pathogenesity.

4.3 Sterilization, antiseptics and disinfectants.

4.4 Structure of animal virus. Classification of animalsvirus. General
characteristics of various families of RNA and DNA virus.

4.5 Interference and Interferon.

4.6 Cultivation of virus. Pox disease of cow, sheep, goat and fowl.African
swine fever; Swine, Equine and Avian influenza. Pseudo-rabies,
infectious bovine rhino -trachitis, Marek's desease, infectious laryngo -
tracheitis, canine distemper, Ranikhet disease, Rinderpest, Blue tongue,
Rabies, Ephemeral  fever. Infectious Bronchitis, Transmissible
gastroenteritis, Infectious canine hepatitis, egg drop syndrome,
Papilomatosis, Swine fever, Mucosal disease, Foot and mouth disease,
Duck virus hepatitis, Avian leucosis complex ,0 ncogenic viral
infection. Bovine spongiform disease.

Epidemiology
5.1 Definition and application of epidemiology. Ecological concepts of
epidemiology.Pattern of disease destribution in the community.

Knowledge o f Modern Diagnostic Technologies :

6.1 Specimen collection , preservation and transportation with reference to
haematological, Microbiogical and biochemical investigation.

6.2 Important Immuno diagnostics techniques (HA, HI, CFT ,Plate
agglutination test and ELISA)

6.3 Antigen and vaccine.

Clinical Subjects:
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Veterinary Medicine and Public Health:

11

1.2

13

14
1.5

Clinical medicine — Method of Physical examination, general and
special examination of skin, conjunctiva, body temperature and other
systems of body.

Haematology — different components of blood, Co agulation factors,
anaemia, role of platelets, haemoglobin, and haemophilia.

Defintion, etiology, symptoms, diagnosis, treatment, control and
prevention of diseases prevalent in domestic animals /poulry in Nepal.
Zoonoses, Meat, milk and water born diseases.

Meat inspection, Quarantine, Biosecurity.

Theriongenology

2.1

2.2
2.3
2.3
2.4

Pattern of reproduction in female farm animals (reproduction

hormones, oestrus cycle, behaviour, ovulation, Super ovulation,
and fertilization and gestation rectal examination, pregnancy
diagnosis.
Andrology

Accidents of gestation
Parturation and post parturient complication in farm animals.
Reproductive disorders in farms animals.

Veterinary Surgery and Radiology:

3.1
3.2
3.3
3.4

General Surgucal principles

Special Surgery in cattle and dog

Post operative care.

Application of Radiology in diagnosis of diseases

Nepal Agricultural Research Council(NARC) Related.
Introduction of NARC

Organization

NARC vision

11
1.2
13

-END-
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Syllabus for Technical Officer (T-6)
Open and internal competition examination

Sub Faculty - Livestock Products, Production and Management

PART: Il

Production and Management:

1.

2.

Animal (Cattle/Buffalo/Sheep/ Goats and Swine ) Production and Management System
in Nepal.
Characteristics of Native and exotic livestock breed of Nepal.
2.1 Cattle: Native - Lulu, Achhame, Hill Cattle
Exotic - Jersey, Holstein Friesian, Brown Swiss and Ayreshire
2.2 Buffalo: Native — Parkote, Lime,
Exotic - Murraha, Nili Ravi
2.3 Sheep: Native - Bhyanglung, Baruwal, Kage and Lam Puchhare (Long Tailed)
Exotic - Polwarth, Merino, Rambouillet
2.4 Goat: Native - Chyangra, Sinahal, Hill goat (Khari) and Terai Goat
Exotic - Jamunapari, Barberi, Black Bengal
2.5 Swine Native - Hurraha, Chuwache
Exotic - Landrace, Yorkshire
2.7 Poultry Exotic - White Leghorn, New Hampshire, Austrolop
2.8 Rabbit Exotic - Angora

History of Dairy in Nepal and its present status

Advanced Livestock Feeding Management from birth to Calving/Lambing/ Kidding/
Farrowing

Site Selection and Improved Housing Management for different stages of farm animals
and avian.

Reproduction — Seasonality, estrous cycle and Mating behavior of farm animals.
Advanced Animal Breeding Management, Methods of Breeding

Feeding Management for Cows, Buffaloes, Ewes and Does for breeding

Selection of animals / avian for breed improvement

Planning of small holder dairy farm, commercial scale of sheep farm ( wool and meat ,
goat farm for meat.

Commercial Poultry farming.

Commercial Swine farming.

Hatchery Management ( Poultry, Quail, Turkey ) and chick production.
Brooding Management

Grower Management

Age Determination of ruminant farm animals by dentition

Principle of Dehorning and its methods.

Principle of Castration and its methods.

Principle of Debeaking.

(80)



EEGI T

Dipping and Shearing process of sheep.

Care and Management of sick animals, Isolation shed management, Segregation and

Quarantine
Management.

Animal Nutrition:

Animal Feed Classification ; Importance of feed nutrients — Protein, Carbohydrate,
Fat, Lipids, and water.; Minerals and Vitamins.

Digestive Systems of Ruminant and Non- Ruminants.

Role of Enzymes and Hormones in Digestive Systems.

Estimations of feed requirement for different stages of farm animals and avian.
Ration Formulations for Livestock / avian.

Pasture and Fodder :

Plant Taxonomy Classification of fodder grass, leguminous crops and fodder tree.
Plant Physiology — Plant Metabolism, Growth and development pattern.
Management practices for pasture production, forage production, fodder trees
Principle of Silage and Hay Making.

Dairy:
Definition of Milk and theories of Milk Secretion.

Composition of milk of different farm animals( Cows, Chaury, Buffalo, Exotic breed of

cattle and buffalo )

Pasteurization and processing of Milk.

Preparation of Milk Products : Cheese, Butter, Paneer, Yoghurt, Ghee and Chhurpi.
Testing of quality and adulteration in Milk

Meat Production :

Meat Production from Male buffalo, sheep, Goat and avian in Nepal.
Methods of slaughtering animals and avian.

Its contribution to Livestock GDP.

Scope of increasing meat production from Male buffalo and goats in Nepal.
Estimation of dressing percentage.

Wool:

Definition of wool, Fur and Mohair.
Classification of wool .

Types of wool produced in Nepal.

Animal Health:
Important Ecto and Endoparasitic diseases and ite treatment of farm animals and avians.
Important contagious diseases.

Statistics:

Basic Knowledge about statistical data analysis.

Correlation and Regression

Analysis of Variance.

Experimental design on farm animals and avian with data analysis packages.
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-END-
Syllabus for Technical Officer (T-6)
Open and internal competition examination

Sub Faculty - Animal Breeding and Genetics

PART: 11

Principles of Genetics and Population Genetics

Definition, importance and history of genetics

Study of animal cells and Cell division

Chromosomes, types of chromosomes and number of chromosomes in different animals
Mendelian principles

Dihybrid and polyhybridiation

Genetic constitution of population-frequencies of genes and genotypes, Hardy-
Weinberg equilibrium

Gene interaction, epistasis and multiple alleles

Linkage and crossing over

Sex controlled inheritance and sex determination

Mutation and chromosomal aberrations

Cytoplasmic inheritance

Quantitative inheritance

Heredity and environment

Selection, migration, mutation and population size

Coefficient of inbreeding and genetic relationship

Values and means; breeding values

Variances-genetic and environmental

Resemblance-genetic and phenotypic

Principles of Animal Breeding

Definition, importance, achievements and history of Animal Breeding
Application of Genetic Principles in Animal Breeding
Gene and genotypic frequencies

Qualitative and quantitative inheritance

Heredity and environment

Principles of mating systems

Basis and methods of selection

Hybrid vigour/heterosis and estimation of heterosis
Genetic gain/Response to selection

Heritability and Repeatability

Correlations-Genetic, phenotypic and environmental
Dissemination methods

Reproduction, Physiology and Biotechnology

Definition, scope and importance of Biotechnology
Application of Biotechnology tools in Animal Improvement
Artificial Insemination
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Embryo collection, embryo transfer

Reproductive systems of domestic animals
Reproduction parameters in domestic animals
Hormones and Heat synchronization using hormone
Statistics

Definition and importance of Statistics
Experimental design

Mean, Median and Mode

Measures of dispersion- Variance, Standard deviation, Standard errors etc
Analysis of Variance (ANOVA)

Regression and Correlation analysis

General

Nepal Agricultural Research Council

Identification of indigenous breeds of domestic animals
Characterization of indigenous breeds of domestic animals
Status of indigenous breeds in relation to conservation
Positive attributes of indigenous breeds

Available introduced breeds

-END-
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Syllabus for Technical Officer (T-6)
Open and internal competition examination

Sub-Faculty: Pasture/Forage and Agro-forestry

PART: |1
General
1.1 Livestock population and their distribution in Nepal.
1.2 Production and productivity of livestock in Nepal.
1.3 Ruminant's digestive, productive and reproductive systems.
1.4 Classification of feeds.
1.5 Proximate analysis of feeds.
1.6 Types of grassland and its distribution.
1.7 General knowledge about NARC.

Forage Physiology

2.1 Photosynthesis and respiration.

2.2 Seed germination, dormancy and other physiological processes associated with
seed production.

Forage Breeding

2.1 Principles of breeding

2.2 Breeding and improvement objectives
2.3 Breeding methods

Forage Agronomy

4.1 Plant introduction, evaluation and utilization.

4.2 Fertilization and liming

4.3  Cutting management

4.4 Irrigation management

4.5 Cropping systems, crop rotation, inter-cropping, mixed cropping, multiple
cropping and mixed farming systems.

4.6 Nursery establishment and management.

Production Technology

2.4 Production technology of forage crops

2.5 Production technology of temperate species
2.6 Production technology of fodder trees

Grazing and Range Management.

6.1 Grazing practices

5.1 Stocking rate and grazing pressure

5.2 Grassland productivity and carrying capacity.
Herbage quality and Nutritive value.
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7.4 Nutritive value , digestibility and forage intake.
7.5 Feeding value of grass, legume and its products

Agro-forestry.

8.1 Scope and advantage,

8.2 Classification of agro-forestry systems.

8.3 Management of trees in agro-forestry systems.

Forage Conservation.

9.4 Principles of conservation
9.5 Silage making

9.6 Hay making

Forage Toxicology
10.1 Antiquality constraints and disorders

Forage diseases and their control

11.1 Diseases of pasture/forage and fodder trees, seed borne, soil borne and air borne
diseases.

11.2 Biological control and cultural control measures of pasture/forage and fodder tree
pathogens.

Forage insects’ management and their control.

12.1 Principles of insect- pest control.

12.2 Physical and mechanical control, cultural control, biological control, chemical
control and host plant resistance.

Statistics.
13.1 Experimental designs and data analysis (parametric and non- parametric).

-END-
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Syllabus for Technical Officer (T-6)
Open and internal competition examination

Sub-Faculty: Animal Nutrition and Feeding
PART: Il

General

1.1 Livestock and Poultry population and their distribution in Nepal.
1.2 Production and productivity of livestock and Avian in Nepal.
1.3 Pasture, Forage and Agro-forestry production in Nepal.

1.4 General knowledge about NARC.

General Chemistry

2.1 Atoms, Molecules, and lons

2.2 Status of Matter and Solutions

2.3 Chemical reactions and equilibrium

2.4 Calculations with chemical formulas and equations.
2.5 Organic Chemistry

251 Hydrocarbons
2.5.2 Derivatives of hydrocarbons,
2.6 Bio-Chemistry
2.6.1 Introduction to Biological systems
2.6.2 Biological molecules,

Genetics and livestock breeding
3.1 Principles of genectic

Reproduction and physiology
4.1 Reproduction
41.1 Fertility and infertility
4.1.2 Multiple ovulations
4.2 Physiology
4.2.1 Indroductory knowledge of physiology

Dairy Science
5.1 Chemistry of milk
5.2 Microbiology of milk

Diseases of Farm animals and birds
6.1 Bacterial

6.2 Viral

6.3 Parasites

6.4 Metabolic and nutritional diseases

Digestive system of avian and animal. Anatomy and function of gastrointestinal tract, fecal

and urinary extraction, role of digestive juices, rumen metabolism, rumen fermentation
blood and nutrition.
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Nutrition of farm animals and birds.

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9

Nutrients

Proximate analysis of feeds

Classification of feeds

Basal Feeds

Protein supplements

Vitamin and mineral supplements and additives
Forages and roughages

Feeding standards

Energy values of feeds

8.10 Protein values of feeds.

Animal Nutrition

9.1
9.2

9.3
9.4
9.5
9.6
9.7
9.8
9.9

9.10
9.11
9.12
9.13

Animal feed classification.

Importance of different feed nutrients.

9.2.1  Crude protein, carbohydrate, fat, lipids and water.
9.2.2  Minerals and vitamins.

Sources of feed nutrients.

Importance of feed supplements and additive.

Use of cereals and agro industrial by products in the ration.
Digestive systems of ruminants and non ruminants.

Role of enzymes and hormones in the digestion.
Importance of the feeding standard.

Existing conventional and non-conventional feeding system in Nepal.
9.9.1 Ruminants such as cattle, buffalo, sheep and goat.
9.9.2  Non ruminants such as pig, poultry and rabbits.

Nutrients requirement for different ruminants and non ruminants animals.

Ration formulation for ruminants and non ruminants.
Chemical analysis and its implication in the ration formulation.
Importance of laboratory facilities.

Pasture, Fodder and Fodder Tree

10.1

10.2

10.3
10.4
10.5
10.6

10.7
10.8
10.9

Introductory plant taxonomy.

10.1.1 Classification of grasses

10.1.2 Classification of legumes.

10.1.3 Classification of fodder tree.

Plant physiology.

10.2.1 Plant metabolism.

10.2.2 Growth and development pattern.
Distribution and classification of grass land.
Plant introduction, evaluation and utilization.
Grassland improvement techniques.
Agronomic and other management practices.
10.6.1 Pasture species.

10.6.2 Fodder crops.

10.6.3 Fodder trees.

Grazing management system.

Conservation of forages.

Herbage quality.

10.10Nursery establishment and management.
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Statistics
11.1 Organization and description of data
11.2 Probability
Syllabus for Technical Officer (T-6)

Open and internal competition examination

Sub Faculty - Fishery
PART: |1
Fish Biology:
1.1  General characteristics of cultivable fishes-Common carp, rohu, naini, bhakur,
silver carp, bighead carp, grass carp and rainbow trout

Fish Culture:

2.1  Fish culture practices in Nepal-Indigenous and exotic.

2.2 Monoculture

2.1  Polyculture- extensive, intensive

2.3  Raceway culture-

2.4  Rice fish culture- field preparation, construction of trench and dike, fish
species, size and stocking, feeding, water management, growth check up and
harvesting

2.5  Cage fish culture- materials for cage construction, fish species, stocking and
harvesting

2.6 Pen fish culture or enclosure

2.7 Integrated fish culture with ducks, horticulture, and livestock

2.8 Pond preparation- Drying, liming, fertilization(inorganic and organic
fertilizer), water management.

Pond construction:

3.1  Site selection for pond fish construction

3.2 Design and pond construction

3.3  Types of pond, nursing and rearing pond, production pond, and brood
fishpond

Fish breeding of cultivable species:

4.1 Brood fish management

4.2 Methods of brood fish selection for breeding

4.3  Breeding technique- Natural breeding, Semi artificial breeding and
artificial/induced breeding

4.4  Hormones- Application and of pituitary gland, and ovaprim

4.5 Nursery Technique of Carp- Nursery ponds and its preparation, stocking, and
feeding.

Hatchery management:
51 Hatcheries operation- spawning, fertilization, incubation, and hatching and
larvae nursing

Fish harvest and Post Harvest Technology:
6.1 Fish catching methods used in Nepal, fish packing procedure.
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Water quality and plankton:
6.1  Temperature, dissolved oxygen, carbon dioxide, pH, light, turbidity, planktons

Fish Health:

8.1  Causes of fish diseases, common fish diseases, and Common fish parasites.
EUS, fish poison

8.2  General symptom of infectious disease, causes

8.2  Fish parasites

8.3  Treatment of parasitic disease, prevention measure for Epizootic Ulcerative
Syndrome (EUS) disease

8.4  Fish kill- mass mortality of fishes due to oxygen deficiency, and prevention
measure

8.5  Fish predators and their control measures

Aquatic weeds:
9.1  Common aquatic weeds and control measures.

Fish nutrition:
10.1 Natural fish food & artificial feed, feed formulation, storage, & feeding.

Biostatistics:
11.1 Mean, probability, ANOVA, simple regression

Main objectives of NARC, Role of Fisheries Research Centers and units under
NARC

-END-
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Syllabus for Technical Officer (T-6)
Open and internal competition examination

Sub Faculty - Biotechnology

PART: Il
Tissue culture:
History
Media: composition, preparation, aseptic manipulation of in vitro cultures
Cell cultures: method, types of suspension culture, cell synchronization.
Somatic hybridization and protoplast culture and protoplast fusion
Somatic embryogenesis and its practical applications
Haploid production through anthers and ovary and its application in plant breeding,
problems associated with haploid production
Embryo culture and its practical applications
Somaclonal variation and its application in plant breeding.
Meristem-tip culture
Clonal propagation or micropropagation: stages, multiplication by axillary and apical
shoots, adventitious shoots, callus culture, factors affecting in vitro rooting,
acclimatization of plants transferred to soil, technical problems in micropropagation,
application of micropropagation
In vitro preservation of plant material, cryopreservation and freeze preservation.

DNA technologies:

Nucleic acid structure, chemical and physical properties of nucleic acid, DNA
supercoiling

RNAs (rRNA, tRNA, mRNA)

Genetic code

Eukaryotic DNA replication

DNA damage, repair and recombination

DNA cloning and cloning vectors

Application of DNA technology in agriculture

Laboratory procedures:
Different types of media preparations in asceptic conditions
Calculation of molecular ions and weight in reagent and buffer preparations
Tissue culture methodologies
Gel electrophoresis
Genetic analysis using computer software (MSTAT, Gen STAT)

-END-
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Syllabus for Technical Officer (T-6)
Open and internal competition examination

Sub-Faculty: Food Technology
PART: Il

Post harvest Technology of Fruits, Vegetables, Cereal, Legumes, Oilseeds, Tea, Coffee,
Spices and Meat and meat products (fish and poultry) Milk and dairy products.

General methods of food preservation.

Uses of various packaging material and containers in fresh and processed foods.

Heat processing of foods.

Application of irradiation in food preservation.

Infestation control and use of pesticides on foods.

Preservation of food with chemical additives.

Short and long term storage for perishable food commaodities.

Modified atmosphere storage and control atmosphere storage.

Food Engineering:

1.

2.

w

N GA

Concept of Unit operation, (a) Material Balance (b) Heat balance and evaluation of heat
requirement.

Fluid flow.

Heat Transfer:( a) Conduction, Convection and Radiation. (b) Heat exchangers. (c) Law
of thermodynamics.

Principle of various methods of drying and uses in food industries.

Size separation and sieve analysis, filtration, sedimentation.

Size reduction, evaporation.

Distillation (a) Vapor-liquid relationship (b) Rectification

Mechanical refrigeration, steam generation and its utilization, boiler operation and
maintenance.

Food Chemistry:

1.
2.
3.

4.

Development of food chemistry.

Proximate composition of foods and their determination.

Carbohydrates: - monosaccharides, disaccharides, polysaccharides and their general
properties and structures.

Protein: - occurrence, physical and chemical properties, peptide bond, amino acid,
classification of protein and their properties, food proteins.

Lipids: - Definition, occurrence and composition, fatty acid, hydrogenation, rancidity
shortening and margarine.

Moister in foods, natural pigments in foods, vitamins in foods, flavoring compounds
and food additives.

Browning in foods: - Enzymatic and non enzymatic browning, Millard reaction and
methods of preventing browning

Food Microbiology:
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13.
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Morphology and cytology of bacteria, yeasts, molds.

General Principal of serology and immunology.

Bacterial nutrition and metabolism.

Growth, reproduction, transformation, mutation and spore formation of microorganism.
Microbiology of air water and soil.

Microbiology of meat and meat products (fish, poultry) milk and milk products, fruits
and vegetables products, poultry and poultry products, cereals and cereals products,
spices.

Food plant sanitation.

Food-borne infection, intoxication and mycotoxine.

Industrial uses of microorganism.

General techniques of selection and preservation of microorganisms.

Fermented foods, fermented beverage.

Microbiology assay of nutrient.

Single cell protein.

Biochemistry and human nutrition:

1.
2.

ok w

0.
1.

Q
1.
2.
3
4
5

Introductory of cell biochemistry.

Enzymes: General properties, classification, kinetics, coenzymes, and enzyme in food
industry.

Carbohydrate metabolism, lipid metabolism, protein metabolism acid.

Losses of nutrients in foods processing.

Function of food nutrients, nutritional classification of food, energy value of food,
recommended dietary allowances, digestion absorption and metabolism of food,
nutritional quality of protein, food composition tables and its uses.

Balance diet and dietary standard.

Nutrition of infants, preschooler pregnant and lactating mother.

Supplementary foods.

Enrichment and fortification of food.

Present status of malnutrition in Nepal.

Malnutrition and nutrient deficiency disorders

uality control:

Introduction to the concept of quality control and quality assurance.

Quality attributes of foods.

Sensory evaluation of foods & beverages.

Total quality management.

Hazard analysis of critical control points (HACCP) concept and its application in food
industries.

Pesticide residue in food.

Role of food standard in maintaining the quality and safety of food.

Food analysis: gas liquid chromatography (GLC), HPLC, spectrometry etc.
Analysis of trace elements, additives (SO, benzoate, etc).

Food act and food regulations in Nepal.

Food sampling & inspection technique.

Food adulteration trends in Nepal.

Concept of GMP and good Laboratory practices (GLP).

Food plant sanitation.

Control of microorganisms in food industries.
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Statistics:

Preliminary ideas of statistics.

Frequency distributions.

Normal distribution.

Probability.

Covariance and correlation coefficient.

Correlation of ranks.

Regression.

Test of significance: Chi-square test, T and Z test and F- value.
Analysis of variance and statistical quality control.

CoNoO~wWNE

eneral:
Nepal Agriculture Research Council: - establishment, objective, role and activities.
Present agricultural issues and constraints.
Role of food technology in agricultural development.
Export and import of agricultural commodities.
Agricultural marketing.
Role of food technology in assuring food security in Nepal.

Nooghk~wd@

-END-
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Syllabus for Technical Officer (T-6)
Open and Internal Competition Examination

Sub Faculty Agro-Meteorology
PART-II

1.  Meteorology
e Composition of the atmosphere
e Weather elements:
Precipitation
Temperature
Relative humidity
Wind
Sunshine
Global radiation
Dew

2. Climatology
e Defination and scope of climatology
¢ Climataic classification of Nepal
e Thornwaite and koppen's classification
e Monsoon and annual rainfall

3. Introduction to Agro-Meteorology
e Definition of weather and climate
e Agro climate
e  Weather problem in farming

4. Plant and Agro Climatic Studies
e Growth factor and yield of a plant
e Growth studies

5.  Radiation, Temperature and Light
Solar energy

Heat budget

Air temperature

Soil temperature

Slope effect
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Temperature and Plant

e Cardinal temperature
Heat tolerance crop
High temperature effect

Low temperature effect
Thermo sensitive plant
Photosensitive plant

Sunshine and Light

e Sunshine intensity

e Light intensity

e Day length and light intensities

Precipitation

e Hydrologic cycle

e Monsoon rainfall

e Rainfall distribution
e Rainfall variability
¢ Rainfall intensity

e Rainfall frequency

Rainfall Effect
e EXxcessive rain
e Effective rainfall

Drought

Definition of drought
Kinds of drought
Drought tolerance

e Drought effect
Moisture
e Humid

e Evaporation

e Evapotranspiration

e Soil moisture

e Water evaporation from soil
e Water budget

wind
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Wind effect controlling
Local wind

Agricultural Relationship of Climate

Effect of climate on soil
Effect of climate on plant and disease

Climate Change:

Defination and scope:

Atmospheric composition and its changes

Green house effects and anthropogenic influences
National policy on climate change

Variation of climate in Nepal

Adoptation and metigation

-END-
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Syllabus for Technical Officer (T-6)
Open and internal competition examination
Sub Faculty: Agri. Statistics (Biometrics/ Biostatistics)
PART-II

Introduction

1.1. Statistics and biometrics

1.2. Role of biometrics in agricultural research
1.3. Basic concepts of statistics

1.4. Measurement scales

1.5. Variable/ observation and attribute

1.6. Population and sample

. Classification and summarization of data

2.1. Data collection
2.2. Frequency distribution
2.3. Diagram and graphs

Measures of central tendency and dispersion
3.1. Measures of central tendency
3.2. Measures of dispersion

. Probability and distribution

4.1. Elementary probability and probability theory
4.2. Normal distribution
4.3. Binomial distribution

. Sampling
5.1. Sampling design
5.2. Sampling fundamental

. Testing of hypothesis

6.1. Hypothesis

6.2. Hypothesis testing

6.3. Critical region and level of significance
6.4. One and two tailed tests

6.5. Degree of freedom

6.6. Test of hypothesis

6.7. Important parametric test

6.8. Limitation

Non-parametric test

(97)



10.

11.

12.

13.

14.

15.

AT FH AT qg

ueqld afafa

7.1. Chi-square test

7.2. Sign test

7.3. Wilcoxon’s signed rank test
7.4. Rank correlation

Correlation
8.1. Simple linear correlation
8.2. Test of hypothesis

Regression

9.1. Simple linear regression

9.2. Multiple linear regression

9.3. Test of hypothesis

9.4. Assumption and problem data

9.5. Use and misuse of correlation and regression analyses

Experimental design

10.1.
10.2.
10.3.

10.4.
10.5.
10.6.
10.7.
10.8.
10.9.
10.10.
10.11.

Basic concepts of statistical models and use of samples
Concepts of experimental design, factorial experiments
Principles and techniques of planning, establishing and executing field and
greenhouse experiments

Completely randomized design

Randomized complete block design

Latin square design

Lattice design

Factorial experiments

Split-plot design

Experiment in farmers’ fields

Assumption and problem data

Means comparisons

11.1.
11.2.

Pair comparison
Group comparison

Special application of statistics

12.1.
12.2.
12.3.

Statistics in genetics and plant breeding
Statistics in livestock and fishery
Statistics in social science

Biometrical software

Research Materials, Methods and Methodology

Field plot technique

15.1.
15.2.
15.3.

Size, shape and orientation of plots
Border and competition effects
Soil heterogeneity
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15.4. Estimation of size of experiments for specified accuracy

15.5.  Sub-sampling plots and yields for laboratory analysis

Interpretation and report writing

Statistical system in Nepal and databases

General

18.1. Agriculture Development Strategy

18.2. NARC Vision

18.3. Agriculture related policy and strategy (national and international)

18.4. Nepal Agricultural Research Council

18.5. Agriculture research and development: History, achievements, constraints and
scope

18.6. Agricultural statistics

-END-
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1) MS-Dos,Windows2000,WindowsXP?WindowsNT — #THTAHTHAE  JIART  TH
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) File/disk managementT e~ eI T

3)  Computer printer, CD-Rom, Pen drives, Multimedia
¥ScannerdTHa =T ACCessories®TIANT I+ T

¥) MS-Office package TIRT T Tl

4)  Computer fundamentalSITeTHT ATT g4 HeH

%)  Data structure?AlgorithmssITeTHT AT g7 HeH|

9)  SystemAnalysisTRIDesignTHTH T

5)  DatabasedesignT ¥, DBMSHTArchitecturedTRHTg A dTOracle,
Sybase,DB2,SQLServer, =database &%erIGeneralconcept HTHIEAHH|

%) C,C++ Tavaprogramminglanguage  YANRIRIprograme@iRS<hUNTH  FIRTRIGT
OutputfTerTe =TI

90) Network T¥=dTbasicconcept ST, Network aT<security
f&, Troubleshooting T aTNetwork supporttoolTa TR IETAIT eI

99)  e-CommerceTechnology YManagementinformationSystem(MIS) STRTHTSTANTHIEH]

Q) AUTAHLbRATIATIR BT TPolicy2000,CyberLawofNepal, CopyWrite Law,
TATTHIT RS TaRE S Computer Technology STRRTHT FTH g7 T
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1. ComputerFundamentals

11
1.2
1.3
14

1.5
1.6
1.7

1.8
1.9
1.10
1.11

1.12
1.13

Computers, Kinds of Computers in respect of size and function,

Generation of Computers,

Components and Architecture of Computers, Connecting the Components,
Getting started: Orientation to personal computers, The system unit, Starting
the computers

Input Devices: The keyboard, The mouse, Other input devices

Processing: CPU, Memory

Storages devices: Overview of Storage Devices, The Floppy Disk Drive, The
HardDrive, The Universal Serial Bus(USB) Devices and Other Storage
Devices

Output devices: Monitors, Printers, Modems, Soundboards

Dos survival guide: Using Command Prompt, Creating and using
AUTOEXEC.BATand CONFIG.SYS

Windows survival guide: The Windows Desktop,The Program
Manager,Organizing the Desktop, The File Manager

Application software: Using Application Software

Windows Explorer, E-mails, Internet, Intranet, Extranets, Ethernet, HTTP
Computer Viruses, Antivirus

2.  Data Structure and Algorithms

2.1
2.2
2.3
2.4

2.5
2.6
2.7
2.8
2.9

2.10

Fundamental of Data Structures, Abstract Data types,

Lists, Linked Lists, Stacks,

Queues, Priority Queue,

Trees: Traversal, Implementations, Binary Trees, BinarySearchTrees,
BalancedSearch Trees, AVL Trees.

Indexing Methods. Hashing Trees, Suffix Trees

Worst-Case and Expected time Complexity.

Analysis of Simple Recursive and Nonrecursive Algorithms.

Searching, Merging and Sorting.

Introductory Notions of algorithm design: Divide-and-Conquer,
DynamicProgramming, Greedy Methods, Backtracking

Graph algorithms:  Depth-first Search and Breadth-first Search, Shortest
PathProblems, Minimum Spanning Trees, Directed Acyclic Graphs.

3. System Analysis and Design

3.1

3.2

3.3

Defining the System, System Owner, System User, System Designers and
system Builders, System Analysts, Variations on the System Analyst title,
System life Cycle,

Joint Application Development (JAD): JAD definition, JAD purpose,
JAD Philosophy, JAD Scope

Involved in a JAD: Sponsor, Business Users, System Analyst

(102)



3.4
3.5

3.6

3.7
3.8
3.9
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3.13
3.14

3.15
3.16

EEGI T

Roles of JAD Group Member: Project Leader, Record Keeper, Time Keeper.
The System Design Environment:  Development Process, Management
Process, System Structure, Basic Component of Computer based Information
System, Personal/ Centralized/Distribution System.

Concept formations:  Introduction, Finding the Problem, Evaluating
theProposal, Technical Feasibility, Operational Feasibility, Economic
Feasibility.

Requirements analysis: Representing System Analysis Model, Requirement
Model, Design Model,

Development Process: Design Method.

Entity Relationship Diagram (E-R Diagram): Notations, Entities:  Strong
Entities, Weak Entities, Attributes: Simple and Composite, Single Valued and
Multiple Valued, Null and Derived Attribute.

Relationship Sets: Degree of Relationshipand Cardinality Relationship,
Specialization, Generalization, Aggregation.

Data Flow Diagrams (DFDs): Introductions,DataflowDiagram,Symbol,Filesor
datastore,Externalentities,Dataflows,

Describing System by Data Flow Diagram: Context diagram, Top level
DFD, ExpansionLevelDFD,ConversionsofData.

Object Modeling: Object-Oriented
Concept,ObjectStructure,ObjectFeature,Class andObject.

Representation: AssociationandComposition,Inheritance,Multiplelnheritances.
Modeling: UseCaseDiagram,StateDiagram,EventFlowDiagram.
Documentation: AutomaticandManual System.

4. OperatingSystems

4.1

4.2

4.3

4.4

4.5

4.6
4.7

4.8
4.9
4.10
411

Definean OperatingSystem,Tracethe DevelopmentsinOperatingSystems,and
identify thefunctionsofOperatingSystems,

Describethe basiccomponentsof
theOperatingSystems,UnderstandInformationStorageandManagement
Systems,

ListDisk Allocationand SchedulingMethods,
IdentifytheBasicMemoryManagement

strategies, ListtheVirtualMemoryManagement
Techniques,DefineaProcessandlist
thefeaturesoftheProcessManagementSystem

Identify the Features of Process Scheduling; List the features of Inter-
ProcessCommunicationand Deadlocks,

IdentifytheConceptsofParallelandDistributedProcessing;ldentifySecuri
tyThreats toOperatingSystems
OverviewoftheMS-DOSOperatingSystem

IntroductiontotheWindowsFamilyofProducts, UNIXFamilyofProducts,
LinuxFamilyofProducts.
Introduction to WindowsNetworking
WindowsArchitecture,LinuxArchitecture
TroubleshootingWindows,&Linux
ManagingNetworkPrinting
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ManagingHardDisksandPartitions

Monitoring andTroubleshootingWindows
Users,GroupsandPermissionLinuxandWindows.

5. DatabaseManagementSystemandDesign

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
5.10
5.11

5.12
5.13

5.14

Introduction,ADatabaseModel,RelationalDatabaseModel, Integrity, RDBMS.
SQLandEmbeddedSQL

WritingBasicSQLSELECT Statements

RestrictingandSortingdata

SingleRow Functions

DisplayingDatafromMultipleTables

AggregationDataUsingGroup Functions
SubQueries,ManipulatingDataandCreating&ManagingTables
CreatingViewsandControllingUserAccess
UsingSetOperators,DatetimeFunction

Database Design: Logical Design, ConceptualDesign, MappingConceptualto
Logical,Pragmaticissues,PhysicalDesign,IntegrityandCorrectness,  Relational
Algebra,RelationalCalculus.
Normalization:1NF,2NF,3NF,BCNF,4NF,5NF,DKNF

Architecture of DBMS: Client-
server,OpenArchitectures, TransactionProcessing, Multi-
User&Concurrency,andBackup&RecoveryDatabase.

Basic Concept of major RDBMS products: Oracle,Sybase,DB2,SQLServerand
otherDatabases.

6. ProgrammingLanguage

6.1

6.2
6.3
6.4

6.5
6.6

OverviewofProgrammingLanguage:History,ProgrammingParadigms, Theroleo
fLanguagetranslatesintheProgrammingProcess.
FundamentallssuesinLanguageDesign.
VirtualMachines,CodeGeneration,LoopOptimization.

Concept of Procedural Programming, Structural Programming, Object-
OrientedProgramming.

ConceptofCprogramming,C++Programming,
JavaProgrammingforDeclaration,Modularity andStorageManagement
SoftwareDevelopment.

7. Networking

7.1

7.2

7.3

7.4

7.5

Basic Network Theory: NetworkDefinition,NetworkModels,
Connectivity,NetworkAddressing.

Network Connectivity: The DataPackage, Establishing aConnection,
ReliableDelivery,NetworkConnectivity,NoiseControl,BuildingCodes,Connecti
onDevices.

Advanced Network Theory: TheOSI model,Ethernet,NetworkResources, Token
ring,FDDI,WirelessNetworking.

Common Network Protocols:
FamiliesofProtocols,NetBEUI,BridgeandSwitches,
theTCP/IPProtocol,BuildingTCP/IPNetwork, The TCP/IPSuite

TCP/IP Services: Dynamic HostConfigurationProtocol, DNSNameResolution,
NetBIOSsupport, SNMP, TCP/IPUtilities,FTP
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7.9
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7.11
7.12
7.13
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7.15
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Network LAN Infrastructure: LANProtocolsonaNetwork,IPRouting,IPRouting
Tables,RouterDiscoveryProtocols, DataMovement inaRoutedNetwork,Virtual
LANs (VLANS)

Network WAN Infrastructure: The WAN Environment, Wan
TransmissionTechnologies,WanConnectivityDevices,VoiceOverDataServices
Remote Networking: Remote Networking, Remote Access protocols,
VPN Technologies.

Computer Security: ComputerVirus,Worm,TrojanHorse.

Network Security:
Introduction,VirusProtection,LocalSecurity,NetworkAccess, InternetSecurity.
Disaster Recovery: TheneedforDisasterRecovery,DisasterRecoveryplan,Data
backup,FaultTolerance.

Advanced Data Storage Techniques:
EnterpriseDataStorage,Clustering,NetworkAttachedStorage,StorageArea
Networks.

Network Troubleshooting: Using SystematicApproachtoTroubleshooting.
Network Support Tools: Utilities, TheNetworkBaseline.

NetworkAccessPoints(NAP),CommonNetworkComponent,CommonPeriphera
IPorts.

ComputerArchitecture&Organization

8.1

8.2

Evaluation ofComputers,DesignMethodology,SetArchitecture, MIPSISA,ALU
Design.

Datapath
Design:SingleandMultipleCyclelmplementations,Pipelining,MemoryHierarchy
,Input/OutputSystem:Bus&RoleofOperatingSystem.

ComplierDesign

9.1
9.2
9.3
9.4
9.5

Introduction to Compiling,
LogicalAnalysis,SyntaxAnalysis,SemanticAnalysis,
RunTimeenvironment,
IntermediateCodeGeneration,CodeOptimization,
CompilerGenerationTools.

10. E-CommerceTechnology

11.

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9

Introduction to E-Commerce.

ElectronicCommerceStrategies.

ElectronicCommerce Securitylssues.

SuccessModelsofE-Governance.

E-Business: b2b,b2c, b2e,c2c,92g,92c.
PrinciplesofElectronicPayment,Strategies&Systems.
E-marketing,reverseEngineering.

E-Banking, EDIMethods,SWIFT.

EncryptionandDecryptionMethods, XML, LayoutManagers,EventModel.

MISandWebEngineering

111
11.2

InformationSystems,Client-ServerComputing.
InformationSystemsandDecisionMaking.
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11.3  DatabaseDesignissues,DataMining, DataWarehousing

114  KnowledgeManagement, ThestrategicuseofinformationTechnology.

11.5 Work ProcessRedesign(Reengineering) withInformationTechnology,
Enterprise ResourcesPlanningSystems,and
InformationSystemsSecurity, Information Privacy,and
GloballnformationTechnologyissues.

11.6
SoftwareSupportedDemonstrationsincludingadvancedSpreadsheettopics,Softw
areComponentBasedSystems (CBSE),

11.7 Multimedia

11.8 Object-OrientedProgrammingwithCOMS&DECOMS,

11.9 GroupDecisionSupport Systems

11.10 BasicsofWebsiteDesign.

ITinNepal

12.1 HistoryoflTinNepal,

12.2  ITPolicyofNepal,2057B.S.

12.3  CyberlawofNepal(ElectronicTransactionOrdinance,2061B.S.)

12.4 CopyWriteAct,2022B.S.

12,5 UsesofComputersandSoftware Development

12.6  NepaliUnicode,NepaliFonts

12.7  Licensinglssues

NARC General:

12.1 NARC Act and Administration and Finacial By-Laws.

12.2  Public Procurement Act/Regulations

-END-
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Structure AnalysisandDesign 20%
1.1 Stressesandstrains; theoryoftorsionand flexure;momentofinertia
1.2 Analysisofbeamsandframes:Bendingmoment,shearforceanddeflectionof
beams andframes:determinatestructure- Energymethods;threehinged systems,
indeterminatestructures-slopedeflectionmethodandmoment distribution
method; use ofinfluence linediagramsforsimplebeams,unit load method
1.3 Reinforcedconcretestructures:Differencebetweenworkingstressandlimit
statephilosophy,analysisof RCbeamsand slabsinbending,shear,deflection,
bondand endanchorage,Designofaxiallyloadedcolumns;isolatedand
combined footings,introductiontopre-stressedconcrete
1.4 Steel and timber structures: Standardand built-up sections: Design of
riveted,boltedand weldedconnections,designofsimpleelementssuchas
ties,struts,  axiallyloadedand  eccentric columns, columnbases,Design
principles ontimber beamsand columns

ConstructionMaterials 15%
2.1 Properties ofbuilding materials: physical,chemical, constituents, thermal etc.
2.2 Stones-characteristics and requirementsofstones as a building material
2.3 Ceramic materials: ceramic tiles, MosaicTile, bricktypes andtesting etc.
2.4 Cementingmaterials:typesandpropertiesoflimeandcement;cementmortar tests
2.5 Metals: Steel; typesand properties; Alloys
2.6 Timberand wood:timber trees in Nepal, types and propertiesofwood
2.7 Miscellaneous materials: Asphaltic materials(Asphalt, Bitumenand Tar);
paints and varnishes; polymers
2.8 Soil properties and its parameters

Concrete Technology 12%
3.1 Constituentsand properties ofconcrete (physical and chemical)

(108)



EEGI T

3.2 Water cement ratio

3.3 Grade and strength ofconcrete, concrete mixdesign, testing ofconcrete
3.4 Mixing, transportation pouringand curing ofconcrete

3.5 Admixtures

3.6 High strength concrete

3.7 Pre-stressed concrete technology

4, Construction Management 12%
4.1 Constructionschedulingandplanning:networktechniques(CPM,PERT)and bar
charts

4.2 Contractualprocedureandmanagement:typesofcontract,tenderandtender
notice, preparationofbidding(tender)document, contractorspre-qualification,
evaluation of tenders and selection of contractor, contract acceptance,
conditionof contract;quotationanddirectorder,classificationsof contractors;
dispute resolution; musterroll

4.3 Material management: procurement proceduresand materials handling

4.4 Cost control and quality control

4.5 Project maintenance

4.6 Occupational health and safety

4.7 Project monitoringand evaluation

4.8 Quality assuranceplan

4.9 Variation, alteration and omissions

5. Estimating andCostingValuation andSpecification 10%
5.1 Types ofestimates and their specific uses
5.2 Methods ofcalculating quantities
5.3 Key componentsofestimating normsand rate analysis
5.4 Preparation ofbill ofquantities
5.5 Purpose,types and importance ofspecification
5.6 Purpose,principles and methods ofvaluation

6. DrawingTechniques 10%
6.1 Drawing sheet composition and its essential components
6.2 Suitable scales, site plans,preliminary drawings, workingdrawings etc
6.3 Theoryofprojectiondrawing:perspective,orthographicand axonometric
projection; first and third angle projection
6.4 Drafting toolsand equipments
6.5 Drafting conventions and symbols
6.6 Topographic, electrical, plumbingand structural drawings
6.7 Techniques offree hand drawing

7. EngineeringSurvey 8%
7.1 Introduction and basic principles
7.2 Linear measurements: techniques; chain, tape, ranging rods and arrows;
representationof measurementandcommonscales;sourcesof errors;effectof
slope and slope correction; correction for chain and tape measurements;
Abneylevel and clinometers
7.3 Compassandplanetablesurveying:bearings;typesofcompass;problemsand
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sources oferrors ofcompasssurvey;principlesandmethods ofplane tabling

7.4 Leveling and contouring: Principle of leveling; temporary and permanent
adjustment of level; bench marks; bookingmethods and their reductions;
longitudinalandcrosssectioning;reciprocal leveling;trigonometric  leveling;
contourintervalandcharacteristics ofcontours; methods ofcontouring

7.5 Theodolitetraversing:needoftraverseanditssignificance;computationof
coordinates; adjustment ofclosed traverse; closingerrors

7.6 Uses ofTotal Station andElectronicDistanceMeasuringlInstruments

8. EngineeringEconomics 8%
8.1 Benefitcostanalysis,costclassification,sensitivityanalysis,internalrateof
return,timevalueofmoney;economicequilibrium,demand,supply and

production, net present value, financial and economic evaluation

9. Professional Practices 5%
9.1 Ethicsandprofessionalism:codeofconductandguidelinesforprofessional
engineeringpractices
9.2 Nepal Engineering Council Act, 2055and regulations, 2056
9.3 Relation with clients,contractor and fellow professionals
9.4  Public procurement practices forworks,goodsand services and its importance

-END-
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1.  Transportation and Road:

11
1.2
1.3
14
1.5
1.6
1.7
1.8

1.9.

1.10

1.11.

1.12.
1.13.
1.14.
1.15.
1.16.

SectionB -

2.  Wate
2.1
2.2

Transportation systemand its classification.
Transportation planning: rationale, types and its philosophy.
Road transport and road construction in Nepal.
Classification ofroadsin Nepal (NRS and IRC)
General principles ofroad network planning.
Feasibility study ofroad projects.
Alignment, engineering surveyand its stages.
Geometricdesignofroads: mapstudy, elementofcross-sectionandhighway
alignment,designof horizontal curve,superelevation,transition curve,vertical
curves, and right ofway.
Drainage consideration in roads:
1.9.1. Introduction and design of culverts and minor bridges, cross drainage
structures,subsurfacedrainagesystem.
. Special consideration in Hill roadsdesign:
1.10.1. Problemsassociatedwithhill roadsconstruction
1.10.2. Routelocation,hairpinbendsandspecialstructures.
Road Pavement: Types ofpavementandtheirapplicabilityinhillroads,
Design ofpavement,
Bioengineering practices along hill side
Activities andtechniquesin road constructionin ruralroads
Maintenance, repair and rehabilitation ofroads.
Role ofsocial mobilization in rural roaddevelopment.
Low-cost road construction

r SupplyandSanitation.
Rural and community based water supplysystem.
Water supplysources and their management.
2.2.1 Surface water
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2.7

2.8

2.9
2.10

211
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2.2.2 Groundwater
Selection ofsource.
Water quality and treatment, waterdemandand supply,source protection

Intakes,collectionchamberand break pressure tanks.
Reservoir and distribution system.

Intakes, Pipelinedesign, design of transmission and distribution system,
reservoir design.

Pipe and fittings: Pipe materials, pipe laying and fittings.

Operation and maintenance ofwater supplysystems

Sanitation, wastewater and solid waste management:
2.10.10n-site sanitationsystem
2.10.2Types ofsewerage system,design and construction ofsewers.
2.10.3Types, characteristics, sources, quantity, generation, collection,

transportation and disposal ofsolid wastes.

2.10.4Sanitarylandfill,incineration, composting etc.
Environmentalhealthengineering-Epidemiology,pathogens(Bacteria, Virus,
Helminthes, Protozoa)

3. NARC General:
3.1 NARC Act and Administration and Financial By-Laws.
3.2 Public Procurement Act/Regulations.

-END-
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Syllabus for Junior Technician (T-5)
Open and internal competition examination

Sub Faculty - General Agricultural

. General

Current Five Years Plan related to agriculture.

Agricultural marketing, credit, inputs, post harvest and mechanization.

Extension approaches roles of NGOs, INGOs, and private Sectors in agriculture
development.

National food security.

Organic farming.

Role of NARC in Agriculture.

Agronomy and Soils

Importance of agronomic crops in Nepal.

Definition and principals of agronomy, importance in national food security.
Important food crops and their roles.

General climate: temperature, rainfall, humidity, solar radiation.

Food crops: popular varieties, their coverage domains, yield potential.

Oil seed crops: popular varieties, their coverage domains, potentials.

Pulses: popular varieties, their coverage domains, yield potentials.

Agronomic cash crops: sugarcane, jute, cotton, etc.

Seed rate, seed treatments, sowing methods of major food crops, oilseed crops and
pulses.

Seeds: quality seed production, seed classification, tagging system, seed distribution
system.

Cultivation practices, nursery management, zero or minimum tillage, water
requirement, seed rate, weed control.

Fertilizers types in Nepal, their nutrient contents, fertilization calculation, role of
nutrients (NPK) in crop production.

Organic nutrients, composting, green manures in Nepal and their uses.

Soil: classification, pH, texture, O.M., lime, important micro nutrients, Zn, B, Iron,
etc.

Plant protection: major pests and diseases and their identification and control
measures, integrated pest management, organic pesticides.

Post harvest loss and appropriate measures to minimize post harvest loss.

Livestock, Veterinary and Fisheries

Cultivation practices of legumes, annual and perennial grasses and fodder trees.
Conservation of fodders, hay, silage and straws.

Pasture and grassland management.
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Local and exotic breeds of farm animals in Nepal.

Artificial insemination; semen collection, processing and insemination, embryo
transfer technology.

Principles of sterilization and disinfection.

Composition, nutritive value, physical and chemical properties of milk.

Common methods of dairy processing; manufacturing of dairy products in Nepal.
Collection, storage and transportation of milk and milk products, cleaning of dairy
equipments and record keeping.

Common methods of identification and controlling of farm animals.

Common diseases of cow and buffalo.

Common diseases of poultry.

History and scope of fish culture in Nepal.

Local and exotic fish species available in Nepal.

Site selection for fish culture pond.

Fish seed production; hatchling, fry and fingerling production.

Fish culture in natural pond, lake and rivers; cage fish culture, enclosure fish culture.
Fish harvesting; gillnet, dragnet and fish poisoning.

Marketing and preservation of fish.

Horticulture

Scope and importance of horticulture in Nepal.

Plant propagation: Sexual and asesual.

Training and pruning.

Growth regulators.

Cultivation of major fruits.

Cultivation of major vegetables.

Cultivation of tubers, roots, and bulbs.

Cultivation of beverage crop: tea and coffee.

Cultivation of spices crop: ginger, cardamom, turmeric etc.

Cultivation of major ornamental plants: roses, orchid, chrysanthemum, gladiolus,
begonia, tulips, lilies, dahlias and other seasonal flowers.

Major insect pest and diseases of fruit, vegetable and ornamental crops.
Establishment and management of fruit orchard.

Off-season vegetable production.

Kitchen garden.

Vegetable seed production ( open pollination and hybrid).

Marketing of horticulture crops.

Horticulture crops in Nepal, released and recommended varieties of fruits, vegetables,
potato and spices.

Establishment and management of nursery.

-END-
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1.  Electrical Technology

1.1  Electric current, Voltage, Resistance- definition, symbol, units and
measurements, Types of electrical measuring equipments

1.2 The Electric Field- Basic phenomena,Laws of electric field, Capacitors

1.3 Themagneticfield-MagneticfieldQuantities,Fieldlinepatterns,Electro-
magnetism,Inductance,Application of electro-magnetism

1.4 DirectCurrentCircuit,Electriccircuit,Series,parallelandmixedcircuits,
Ohm’sLaw, Kirchoff’s first and second law, Electrical work, energy and
power- definition, symbols , units and measurements, Heat produced by
electric current, current density and fuse, Efficiency

1.5  A.C.Circuits-Alternating  currentgeneration,sinusoidalvoltage,characteristic
quantitiessuchasinstantaneousvalue, maximumandr.m.s.(effective)value,
frequency; period and cycle;vectorrepresentation and phase angle, Ohmic
resistance, inductive reactance, capacitance and impedance concept, symbol,
unit, voltageandcurrentcharacteristicinvectordiagram,phaseangle,their
connections, ACpower—active,reactive and apparent power and their
calculation, power factor, Three phase current-application of single phase
and three phase currents, generation of three phase current, connection of
sources and loadsin3phasesystem such asstaranddeltaconnection,powerofa3-
phase system, the measurement of power, rotary field

1.6  Electrical Machines- Transformer, A.C. Motors, D.C. Motors, Generators-
Working Principle, Construction and types

1.7  Selection of electric motors

1.8 Electrical supply and Distribution, Electrical Apparatus, Control and
Protective Devices, Basic concepton electrical wiring, Earthing

1.9  Electrical Engineering Application- Electro-chemistry, Periodic system,
chemical compounds and bounds, Conductance in fluids, electrolysis,
Primary and secondary cells - construction, properties, mode of function and
applicationconnectionofcells, Corrosion and its prevention

1.10 MaintenanceandSafety-Repairandmaintenanceofelectricalmotors,control
andprotectivedevices,Safetyuseof electricalsystem —conceptand safety rules
&regulation First Aid in accident, steps to be taken in electrical accidents.

2  AutomobileTechnology
2.1  Wiring circuit in construction equipment and vehicle
2.2 Construction, function and maintenance of Automobile battery
2.3  Auto IgnitionSystem- Componentsandtheirfunctions,
Introductionto electronic ignition system
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2.4  Auto charging system- Alternator, generator, regulator and cutouts
2.5 Automobile electric accessories and devices

AutoElectronics

3.1

3.2

3.3

3.4

3.5

FundamentalsinAppliedElectronics-Semiconductordiode, Transistor:BJT,
JFET, MOSFET, Thyristor
Basic Electronics Circuit, Introduction to binary system and binary
calculations, Gates, truth tables, electric analogy of gates, Concept of
memory, flip-flop, ICcounters, decade counters, seven segment display
Digital Electronics, Half wave, full wave and bridge rectifiers, and filter,
Amplifier and Op-amp, Regulated power supply, Difference amplifier,
comparator, adder circuits
SensingDevices, Mechanicalsensors,Electricalsensors,ElectronicSensors,
Magnetic sensors, Optical sensors, Thermal sensors,
MotorControlcircuits,Servo-mechanism, ThyristorcontrolledDCmotors, DC

motorcontrolbySCR,ACmotorcontrolusingtriac,Steppermotor,Motor

Control using PLC

AT HT SATAAT TRETET AT AT ¥

T B AT qRUG, T 0%5
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X w00
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. WorkshopPractices

1.1.MeasuringInstruments-Scale, Trysquare, BevelProtractor,Vernier  Caliper,
Micrometer, GaugesandFillerGauges; Metric,FPSand S1Unit

1.2.Hand tools andtheir applications

1.3.Basic knowledgeofLathe, Milling, Shaper, Grindingand DrillingMachine

Engineering Graphics andMachineDrawing

2.1.Findingout themissingviews from twogiven projection and dimensioning
2.1.1.Missingviews of prismaticand cylindrical work pieces
2.1.2.Missingviews of pyramidal, conical, cylindrical cut work pieces

2.2. Isometrydrawingof machine parts includingsections

2.3. Drawingof joints, drawingexercisesand orthographic projection

. Welding and Sheet MetalWorks

3.1.Different types of welding and their applications

3.2.Weldingequipment, tools, accessories andtypes of electrodes

3.3.SolderingandBrazing

3.4.Weldingdefects, causesand remedies

3.5.GeneralFitting-Male&FemaleJointsbyMarking,Sawing,Chiseling,Cutting,
Joining

3.6. Cutting, Folding,Bending ofSheet Metal

. Construction Equipment Types andTheir Major Components
4.1.Dozer,Loader,Excavator, Grader, Crane and Roller
4.2.DraglineMachine

4.3.PileDrive Machine

Engines

5.1.Classification of engine

5.2.Workingprincipleof twostrokecycleand fourstrokecycleengine
5.3.Functions of enginecomponents

5.4.1dentification ofneed ofengineoverhaul

5.5.Purpose and function ofsuper chargerand turbo charger
5.6.Troubleshooting

. Thermodynamics

6.1.Terms used in thermodynamics
6.2.First and Second law ofthermodynamics
6.3.0tto cycle and dieselcycle
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7. Cooling System
7.1.Introduction to coolingsystem
7.2.Purposeof coolingsystem
7.3.Workingprincipleofcoolingsystem
7.4.Components of coolingsystem
7.5.Coolants, its typesand properties
7.6.Troubleshooting

8. BrakeSystem
8.1.Purposeofbrakes in equipment
8.2.Classification ofbrakesandtheirfunctions
8.3.Components of brakesystem
8.4.Troubleshooting

9. Suspension System
9.1.Introduction to suspension system
9.2.Classification ofsuspension system
9.3.Workingprinciple andcomponents of suspension system
9.4.Troubleshooting

10. SteeringSystem
10.1.Introduction tosteeringsystem
10.2.Types of steeringsystem
10.3.Operation ofpower steering
10.4. Troubleshooting

11. Transmission System
11.1.Function of clutch
11.2.Introduction and purposeof Propeller shaft and Universal joint
11.3.Function ofGearBox
11.4.Knowledge aboutoperation of TorqueConverter
11.5.Workingprinciple andcomponents of automatictransmission
11.6.Component of final driveand its functions

12. HydraulicSystem
12.1.Introduction to HydraulicSystem
12.2.Components of HydraulicSystem and their function
12.3.Knowledge about HydraulicHose and Pipe

13. Starting System
13.1.Introduction and functionof startingsystem
13.2.Function ofdifferent parts of startingsystem
13.3.Troubleshooting

14. Track, Wheels andTyre
14.1.Introduction to track, wheel and tyres
14.2. Types of wheel, tyres and ratingof tyres
14.3.Advantages and disadvantages of radialplyand cross plytyres
14.4.Comparisonbetween wheel mounted and track mounted machine

121



EEGI T

14.5.Troubleshootingof track,wheel and tyres
15. Fuel, Lubricants andFilters
15.1.Different types of fuels and lubricants used in equipment
15.2.Application and changinginterval of lubricants
15.3.Knowledgeofchanging ofAir, Fuel, Engine Oil, Hydraulicand Transmission
filter

16. Electrical System
16.1.Maintenanceof thebattery
16.2.Lights used in equipmentand vehicles
16.3.Fuses and wiringinequipmentand vehicles
16.4.Electrical systemandcomponent used in equipments and vehicles
16.5.Basic KnowledgeofMotors and Generators(electro-mechanicalprinciple)

17. Air Conditioning
17.1.Introduction and layoutof air conditioningsystem
17.2.Introduction and functionof different componentsof air conditioning
17.3.Types of refrigerant
17.4.Troubleshooting

18. EmissionControl System
18.1.Purpose and importanceto emission control system
18.2.Vehicle emission normsand standards
18.3.Function and workingprincipleof emission control system and devices

19. MaintenanceSystem
19.1.Types of maintenancesystem
19.2.Importanceof maintenance
19.3.Advantageand disadvantageof different maintenancesystem

20. RecordKeeping
20.1.Importanceof record keeping
20.2.Knowledgeof maintenanceJob Card
20.3.Basic knowledgeof operation logsheet
20.4.Useof partscatalogue/workshop manual
20.5.Depreciation and its types
20.6.Methods of estimation
20.7.Costingand pricing

21. Safety Practices
21.1.Safety:Types and importance
21.2.Safetytoolsand devices

AT B AT TREGET TAT AT TR

1.
R.
3
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garmcrsran(Practical Exam) senirarsass

Identification ofhand tools and specialtools.

Identification ofmain components and parts ofmachine.
Identification ofmajorspecifications of machine

Identification, handlingand storingof different lubricants and fuels
Identification and uses ofsafetytools anddevices

Uses of lifting andhoistingdevices

Changingof hydraulicpipe, hose andgreasenipples

Changeof oil/fuel/air/hydraulic/transmission filter and lubricants.
Servicingof coolingsystem.

. Servicingof fuel system.

. Servicingof clutch system.

. Servicingof brakesystem.

. Steering/Hydraulicsystem servicing.

. Servicingof minor electrical systemcomponents.
. Adjustment of fuel injection pump

. Adjustment oftappet clearance

. Adjustment of fuel injection pump timing

. Useof workshop manuals andpartscatalog

. Useof drill machine

. Maintenanceof undercarriageofconstruction equipment
. Testingof nozzle injector

-The End-
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1. ComputerFundamentals
1.1 Computer :- Definition, History, Generation, Characteristics, Types &
Applications
1.2 Overview of a computer system:-
1.2.1 Data and data processing
1.2.2 Hardware
1.2.2.1 Definition of Hardware
1.2.2.2 Input Unit- Keyboard, Mouse, Scanner, etc.
1.2.2.3 CPU-Arithmetic Logic Unit (ALU), Control Unit (CU), Memory
Unit (MU)
1.2.2.4 Qutput Unit: - Monitor Printer, etc.
1.2.2.5 Storage devices :- Primary & Auxiliary Memory (Floppy Disk,
Hard Disk, Compact Disk, Super Disks, Zip Disks, Cartridge
tape, etc)
1.2.2.6 Others:- Network card, Modem, Sound card, etc.
1.2.3 Software
1.2.3.1 Definition & Types of Software
1.2.3.2 Programming Language
1.2.4 Liveware
1.2.5 Firmware and Cache Memory
1.3 Setting&Protection of Computer Roomand Computer
1.4 Concept of Computer Viruses and Remedies
1.5 Concept ofMultimedia
1.6 IT Policy ofNepal, 2000
1.7 Computer Networking
1.7.1 Introduction to Networking
1.7.2 Types of Network like LAN, MAN, WAN
1.7.3 Concept about E-mail / Internet / Extranet / Intranet
1.7.4 Introduction to Network Media, Topology and Protocol
1.7.5 Setting Up Microsoft Network
1.7.6 Dial-Up Networking

2 OperatingSystem

2.1 Introduction to Operating System

2.2 Types of Operating System.

2.3 Functions of Operating Systems

2.4 Disk Operating System(DOS)
2.4.1 Introduction to DOS
2.4.2 Different Versions of DOS
2.4.3 PhysicalStructure of the disk
2.4.4 Types of DOS commands
2.4.5 Use of common DOS commands
2.4.6 Concept to File and Directory
2.4.7 Wildcards and Pathname
2.4.8 Systemfiles of MS-DOS and their functions
2.4.9 Creating and Using AUTOEXEC.BAT and CONFIG.SYS file
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2.5Windows
2.5.1 Introduction to GUI
2.5.2 Introduction of Windows Operating System
2.5.2.1 Basic Windows Elements-Desktop, Taskbar, My Computer, Recycle
Bin, etc
2.5.2.2 Starting and shutting down Windows
2.5.2.3 File Management with Windows Explorer
2.5.2.4 Windows applications: Notepad, WordPad, MS Paint, MS-DOS Prompt,
Calculator, Character Map, Control Panel, etc
2.5.2.5 Finding files of folders and saving the result
2.5.2.6 Starting a program by using the Run command
2.5.2.7 Changing window settings
2.5.2.7.1 Adding/Removing Programs to/fromstart menu
2.5.2.7.2 Clearing the contents of document menu
2.5.2.7.3 Customizing the taskbar
2.5.2.7.4 Control panel
2.5.2.7.4.1 Date & Time
2.5.2.7.4.2 Keyboard
2.5.2.7.4.3 Mouse
2.5.2.7.4.4 Multimedia
2.5.2.7.4.5 Fonts
2.5.2.7.4.6 Display
2.5.2.7.4.7 Printer
2.5.2.7.4.8 Modem
2.5.2.7.4.9 Regional Settings
2.5.2.7.5 Creating shortcut (icons) on desktop
2.5.2.7.6 Systemtools: - Scandisk,Disk Defragmenter, Drive Space,
Backup, Format
3.WordProcessing
3.1 Concept of Word Processing
3.2 Types of Word Processing
3.3 Introduction to MS Word
3.3.1 Creating, Saving and Opening the documents
3.3.2 ElementsofMS-WordEnvironment (Menu, Toolbars, Status bar,
Rulers, Scrollbars, etc.)
3.3.3 Copying, Moving, Deleting and Formatting Text (Font, Size, Color,
Alignment, Line & paragraph spacing)
3.3.4 Finding and Replacing Text
3.3.5 Familiar with Devnagari Fonts
3.3.6 Creating lists with Bullets and Numbering
3.3.7 Creating and Manipulating Tables
3.3.8 Boarders and Shading
3.3.9 Use ofindentation and Tab Setting
3.3.10 Creating Newspaper Style Documents using Column
3.3.11 Inserting Header, Footer, Footnotes, Endnotes and Page Numbers,
File, Page break, Section break, Graphics, Pictures, Charts, Word
Art, Symbols& Organization Chart
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3.3.12 Opening & Saving different types of documents

3.3.13 Changing Default setting ofthe MS-Word

3.3.14 Mail Merge

3.3.15 AutoCorrect, Spelling and Grammar Checking, and Thesaurus
3.3.16 Customizing Menu and Toolbars

3.3.17 Security Techniques of Documents

3.3.18 Concept of OLE (Object Linking & Embedding)

3.3.19 Master Document, Cross Reference, Index, Table of Content
3.3.20 Setting Page Layout, Previewing and Printing Documents

4 Electronic Spreadsheet

4.1 Concept of Electronic Spreadsheet

4.2 Types of Electronic Spreadsheet

4.3 Organization of Excel Spreadsheet (Cells, Rows, Columns, Worksheet,
Workbook andWorkspace)

4.4 Introduction to MS-Excel
4.4.1 Creating, Opening and Saving Work Book
4.4.2 Elements of MS-Excel Environment (Menu, Toolbars, Status bar,

Rulers, Scrollbars, etc)
4.4.3 Editing, Copying, Moving, Deleting Cell Contents
4.4.4 Familiar with Devnagari Fonts
4.4.5 Formatting Cells (Font, Border, Pattern, Alignment, Numberand
Protection)

4.4.6 Formatting Row, Column and Sheets
4.4.7 Using Formula-RelativeCell and Absolute Cell Reference
4.4.8 Using basic Functions
4.4.9 GeneratingSeries
4.4.10 Changing default option of the MS-Excel
4.4.11 Sorting and Filtering Data
4.4.12 Summarizing Data with Sub Totals
4.4.13 Creating Chart
4.4.14 Inserting Header and Footer
4.4.15 Spell Checking
4.4.16 Customizing Menu & Toolbars
4.4.17 Importing fromand Exporting into other Formats
4.4.18 Pivot Table, Goal Seek, Scenario & Audit
4.4.19 Page Setting, Previewing and Printing

5 DatabaseSystem
5.1 Introduction to Data, Database and DBMS
5.2 Basic Concept of Tables, Fields, Records, Relationships and Indexing
5.3 Introduction to Ms-Access

5.3.1 Data Types

5.3.2 Creating, Modifying&Deleting Tables and Formatting &
Validating Field Data

533 Creating, Modifying, Deleting & Using Simple Queries

534 Creating,Modifying&Deleting Forms/Reports/Macros
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6PresentationSystem
6.1 Introduction to Power Point
6.1.1 Creating, Opening & Saving Slides
6.1.2 Formatting Slides
6.1.3 Slide show
6.1.4 Inserting Clip Art, Picture, Table, Chart, Graphs, Organization
Chart, etc.

7 WebPageDesigning
7.1 Introduction to Web Page, WWW, Front page
7.2 Introduction to HTML
7.2.1 HTML document
7.2.2 Tags
7.2.3 Skeleton&Flesh
7.2.3.1 Text
7.2.3.2 Hyperlinks
7.2.3.3 Images
7.2.3.4 Lists & forms
7.2.3.5 Tables
7.2.3.6 Frames

-END-
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«

Course Unit Topics Number of Questions
1 Computer Fundamental 12
2 Operating System 6
3 Word Processing 8
4 Electronic Spreadsheet 8
5 Database System 8
6 PresentationSystem 5
7 Web Page Designing 3
Total 50
L
TN BT A AR BTATNT RO T T A A B BT )
HIATR—TATCH BT
QI — ¥ Y e
R)TIAGEAT — ST (@A ATaTY)
)9UIME:—4 0
¥ )JTNUME:— Y
et geawr (Weightage) zawaeifadzor—
S.No. Topics Marks Time(Minutes)
1 English Typing 5 5
2 Devnagari Typing 5 5
3 MS-Word 10
4 MS-Excel 10
5 MS-Access 10 35
6 MS-Power Point 5
7 Web Page Designing 5
Total 50 45
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Formula for calculation of correct word/minute:
Correct words/minute = (Total words typed -wrong words)/5
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1. Surveying

1.1 General

1.1.1 Classifications

1.1.2 Principleofsurveying

1.1.3 Selectionofsuitable method

1.1.4 Scales,plansandmaps

1.1.5 Entryintosurveyfieldbooksandlevel books
1.2 Levelling

1.3

14

1.5

1.6

2.1

2.2

2.3

2.4

1.2.1 Methodsoflevelling
1.2.2 Levelling instrumentsandaccessories
1.2.3 Principlesoflevelling
PlaneTabling
1.3.1 Equipmentsrequired
1.3.2 Methodsofpalnetabling
1.3.3 Twoandthree pointproblems
TheodoliteandTraversesurveying
1.4.1 Basic differencebetweendifferenttheodolites
1.4.2 Temporaryadjustmentsoftheodolites
1.4.3 Fundamentallines anddesiredrelations
1.4.4 Tacheometry: stadia method
1.4.5 Trigonometricallevelling
1.4.6 Checksinclosedtraverse
Contouring
1.5.1 Characteristics ofcontourlines
1.5.2 Methodoflocating contours
1.5.3 Contourplotting
SettingOut
1.6.1 Small buildings
1.6.2 Simplecurves

ConstructionMaterials

Stone
2.1.1 Formationandavailability ofstonesinNepal

qus .— 900

2.1.2 Methodsoflayingandconstructionwithvariousstones

Cement

2.2.1 Differentcements: Ingredients,propertiesandmanufacture

2.2.2 Storageandtransport

2.2.3 Admixtures
Clay andClay Products

2.3.1 Brick: type,manufacture,laying,bonds
PaintsandVarnishes

2.4.1 Typeandselection

2.4.2 Preparationtechniques

2.4.3 Use
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2.5 Bitumen
2.5.1 Type
2.5.2 Selection
2.5.3 Use

3. MechanicsofMaterialsandStructures

3.1 MechanicsofMaterials
3.1.1 Internaleffects ofloading
3.1.2 Ultimate strengthandworkingstressofmaterials

3.2 MechanicsofBeams
3.2.1 Relation betweenshearforceandbendingmoment
3.2.2 Thrust,shearandbendingmomentdiagramsforstatically determinate

beamsundervarioustypesofloading
3.3 SimpleStrutTheory

4.  Hydraulics
4.1 General
4.1.1 Propertiesoffluid:mass,weight,specificweight,density, specific
volume,specific gravity,viscosity
4.1.2 PressureandPascal’s law
4.2 Hydro-KinematicsandHydro-Dynamics
4.2.1
Energyofflowingliquid:elevationenergy,Kineticenergy,poten
tialenergy,internalenergy
4.3 MeasurementofDischarge
4.3.1 Weirsandnotches
4.3.2 Dischargeformulas
4.4 Flows
4.4.1Characteristicsofpipeflowandopenchannelflow

5.  SoilMechanics
5.1 General
5.1.1Soiltypesandclassification
5.1.2Threephasesystemofsoil
5.1.3Unit Weightof soil mass: bulk density,
saturateddensity,submergeddensityanddrydensity
5.1.4Interrelationshipbetweenspecific gravity,void
ratio,porosity,degreeofsaturation,percentageofair voidsair
contentanddensityindex
5.2 SoilWater Relation
5.2.1Terzaghi'sprincipleofeffectivestress
5.2.2Darcy'slaw
5.2.3Factorsaffectingpermeability
5.3 Compactionofsoil
5.3.1Factorsaffectingsoilcompaction
5.3.20ptimummoisturecontent
5.3.3Relation betweendrydensityandmoisturecontent
5.4 ShearStrengthofSoils
5.4.1Mohr-Coulombfailure theory
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5.4.2Cohesionandangleofinternalfriction
5.5 EarthPressures
5.5.1Active andpassiveearth pressures
5.5.2Lateral earth pressuretheory
5.5.3Rankine'searth pressuretheory
5.6 FoundationEngineering

5.6.1Terzaghi'sgeneralbearingcapacity formulasandtheir application

StructuralDesign

6.1 R.C.SectionsinBending
6.1.1Underreinforced,overreinforcedandbalancedsections
6.1.2Analysisofsingleanddoublereinforcedrectangularsections

6.2 ShearandBondforR.C.Sections
6.2.1Shearresistance ofa R.C.section
6.2.2TypesofShearreinforcementandtheir design
6.2.3Determinationofanchoragelength

6.3 AxiallyLoadedR.C.Columns
6.3.1Shortandlongcolumns
6.3.2Designofa rectangularcolumnsection

6.4 DesignandDraftingofR.C.Structures
6.4.1Singlyanddoublyreinforcedrectangularbeams
6.4.2Simpleone-wayandtwo-wayslabs
6.4.3Axiallyloadedshortandlongcolumns

Building Construction Technology
7.1 Foundations
7.1.1Subsoilexploration
7.1.2Typeandsuitability ofdifferentfoundations:Shallow,deep
7.1.3Shoringanddewatering
7.1.4Designofsimplebrickorstonemasonryfoundations
7.2 Walls
7.2.1Typeofwallsandtheir functions
7.2.2Choosingwall thickness,Heighttolengthrelation
7.2.3Useofscaffolding
7.3 DampProofing
7.3.1SourceofDampness
7.3.2Remedial measurestopr-wentdampness
7.4 ConcreteTechnology
7.4.1Constituentsofcement concrete
7.4.2Gradingofaggregates
7.4.3Concretemixes
7.4.4Watercement ratio
7.4 .5Factorsaffectingstrengthofconcrete
7.4.6Formwork
7.4.7Curing
7.5 Woodwork
7.5.1Frameandshuttersofdoorandwindow
7.5.2Timberconstructionofupperfloors
7.5.3Designandconstructionofstairs
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7.6 FlooringandFinishing
7.6.1Floorfinishes: brick,concrete,flagstone
7.6.2Plastering

Water Supply and Sanitation Engineering
8.1 General
8.1.1 Objectivesofwatersupplysystem
8.1.2 Sourceofwateranditsselection:gravityandartisan
springs,shallowanddeepwells;infiltration galleries.
8.2 GravityWater SupplySystem
8.2.1 Designperiod
8.2.2 Determinationofdailywaterdemand
8.2.3 Determinationofstoragetankcapacity
8.2.4 Selectionofpipe
8.2.5 Pipeline designandhydraulicgradeline
8.3 DesignofSewer
8.3.1 Quantityofsanitarysewage
8.3.2 Maximum,Minimumandselfcleaning velocity
8.4 Excreta DisposalandUnseweredArea
8.4.1 Pit latrine
8.4.2 Designofseptic tank

9.IrrigationEngineering

9.1 General

9.1.1 AdvantagesandDisadvantagesofirrigation
9.2 WaterRequirement

9.2.1 Cropseasonandprincipalcrops

9.2.2 Base period
9.3 FlowirrigationCanals

9.3.1 Canal lossesandtheir minimization

9.3.2 Maximumandminimumvelocities

9.3.3 Designofirrigationcanal sectionbasedonmanning's formula

9.3.4 Needandlocation ofspillways
9.3.5 Headworksforsmall canals

10.HighwayEngineering

10.1 General
10.1.1lIntroductiontotransportationsystems
10.1.2Historicdevelopmentofroads
10.1.3Classification ofroadinNepal
10.1.4Basic requirementsofroadalignment

10.2 GeometricDesign
10.2.1Basic designcontrolandcriteria fordesign

10.2.2Elementsofcrosssection,typicalcross-sectionforallroads infilling

andcutting
10.2.3Camber
10.2.4Determinationofradiusofhorizontalcurves
10.2.5Superlevation
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10.2.6Sightdistances
10.2.7Gradient
10.2.8UseofNepalRoadStandard,2027(FirstRevision2045)
andsubsequentrevision inroaddesign
10.3 DrainageSystem
10.3.1Importanceofdrainagesystemandrequirementsofagood drainagesystem
10.4 RoadPavement
10.4.1Pavementstructureanditscomponents:subgrade,sub-base,
baseandsurfacecourses
10.5 RoadMachineries
10.5.1Earthmovingandcompactingmachines
10.6 RoadConstructionTechnology
10.7 Bridge
10.7.1T-beambride
10.7.2Timberbridges
10.8 RoadMaintenanceandRepair
10.8.1Typeofmaintenance Works
10.9 TracksandTrails

11. EstimatingandCosting
11.1 General
11.1.1Mainitemsofwork
11.1.2Unitsofmeasurementandpaymentofvariousitems of workandmaterial
11.1.3Standardestimate formatsofgovernmentoffices
11.2 Rate Analysis
11.2.1Basicgeneralknowledgeontheuseofrateanalysis
normspreparedbyMinistryofWorksandTransportand the districtrates
prescribedbydistrict development committee.
11.3 Specifications
11.3.1Interpretationofspecifications
11.4 Valuation
11.4.1Methodsofvaluation
11.4.2Basic generalknowledgeofstandardformatsusedby commercial
banksandNIDCforvaluation

12. ConstructionManagement

12.1 Organization
12.1.1Needfororganization
12.1.2Responsibilitiesofa civil overseer
12.1.3Relation betweenOwner,ContractorandEngineer

12.2 Site Management
12.2.1Preparationofsite plan
12.2.20rganizinglabor
12.2.3Measurestoimprovelaborefficiency
12.2.4Accidentprevention

12.3 Contract Procedure
12.3.1Contracts
12.3.2Departmental worksandday-work
12.3.3Typesofcontracts
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12.3.4Tenderandtendernotice
12.3.5Earnestmoneyandsecuritydeposit
12.3.6Preparationbeforeinvitingtender
12.3.7Agreement
12.3.8Conditionsofcontract
12.3.9Constructionsupervision

12.4 Accounts
12.4.1Administrativeapprovalandtechnical sanction
12.4.2Familiaritywithstandardaccountkeepingformatsusedin

governmentalorganizations

12.4.3Musterroll
12.4.4Completionreport

12.5 PlanningandControl
12.5.1Constructionschedule
12.5.2Equipmentandmaterials schedule
12.5.3Constructionstagesandoperations
12.5.4Barchart

13. NARC General:
12.1 NARC Act and Administration and Finacial By-Laws
12.2 Public Procurement Act/Regulations.

-The End-
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1. Draftman
I.  Interduction.
ii.  Name of tools , uses & Descripstion.
iii.  Soting method & care of different kinds of tools.

2. Simple Mathmatics
i.  Arithmetic. Simple geometrical figure Area & Rectangle etc.
ii.  Stranded Geometrical figure & system & draw.

3. Mensurtion
i.  Metric table.
ii.  British table.
iii.  Squre.

4. Lettering
i. Introduction.

ii.  Kind of letter.
iii. Method.

5. Tracing
i Introduction.

ii.  Kind of Tracing.
iii.  Type of Ink filling.

6. Conventional &Un conventional sign.
i.  Introduction, Type & Improtance.
ii.  Potting system of convertional & unconventional sign in drawing paper.

7. Scale
i.  Introduction & type.
ii.  Presentation of scale.
iii.  Mechanical scale uses & types.

8. Simple drawing, copy & Ink filling.
I.  Proper method of copy, its necessity description.
ii.  Few parts of building like Window, doors, wooden, joints, tools,
reinforcement, RC.C beam etc

9. Advance of drawing.
i.  Building structure.
ii.  Plan, front elevation, side elevation, rear elevation & section.

10. Main compound wall of building
I.  Main compound wall of building
ii.  Under structure
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iii.  Super structure

iv.  Excavation, Brick Soling, P.C.C, Footing, Plinth D.P.C., Main wall, Partition
Wall, Window, Ventilation, Doors, Verandah, Roof

11. Print
i.  Introduction, types method
ii.  Importance of Print & uses.

12. NARC Related
i.  NARC Act, NARC Admin By-laws
ii.  Public Procurement Acts / Regulations

13. NARC Related
i.  NARC Act, NARC Admin By-laws
ii.  Public Procurement Acts / Regulations
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Th (99 A3, ER A8 T JHIG d13), dIgal [auar are
SAH |

T HEI U HIEE, (@ qe0 T AHATHH IJIIEE:

£  GE drel |

+ TAET ATl |

+ qded gl |

+ AT e |

£ ¢ Tl |

O FT I gF Ied it e qTH S |
=3 Jeqled Tl Iead gfafa T a@ar wecd |

TATAHT B faudig®al M, gfaateaa faudes o faue gaar
HAUAST I HEdTee |
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EEGI T

Q0. WEME AABE, [qTHT Iqed §A Tcdse (NPK) T [d9al AT Ta Tl
ScUledHT Hecd |

99. UATME Hel: HHYNE, el A, TG Hecd T TAN N Ao |

9. IV Al AUSROT Ui T J9el HEcd |

93, =d G giaid (Zero tillage or minimum tillage, oqraT ﬁ:ﬁﬂé, qYTHl AT
Tberd) AN AR T JHHl IJUANTAT |

Q¥. TEAAT Tl Iud Gfafd, Heed qoar BIedeedd JHa |

()  SETET

Q. i T AYRT HUHAT FGHT HEed |

3. IoUled gt dme A |

»  TLHY (TwaT, ®3eAl, T, dlel AMG) |

¢ HARA (I Yo, Fedem NG, qqAX S AT |

& Tl TF SO JH A(des (|1, T, 0 &) |

» [ qar @

¢ HOAT ATqET (A, FGAT, qA9A, Al ) |

¥ Pd Thell[dT (Cut Flower) |

faeaT JETXOT GiAfd:  Sexual, asexual |

THE T T BARA AT WIAT UF AT Y A |

JHEH T Ioqred gfafy o AMaE WIS THEAT qqhHecd |

AR, JHN TI1 A Feellvgd ATAGEAT ((=A1/FHI, HEAD) ARA

T HEd UV, HIEE dN A T AR AR JUIEE |

S, el UA GECAEiE) Grading, Packaging d¥l Transportation I qHETT
EIECAE

5. T I8 IcUed qiafg a9 A" |

L)

R/
*

R/
*

R/

o o

(&) FEA(TY I T AT |

q. g i@l (Internal Parasite): W TRSiET IESH! TR &7,
fer d9r Iw=mr - Arer S (Liverfluke), et st#r (Round Worm),
frad s#r  (Tape Worm), ®fwfedaiad T (Coccidiosis), «gq<
(Babesiosis) |

2. ared ywwral (External Parasite) : = ame 9Reidr AMTESR! ATERIT
aequr, e qar g9=mR - feAr (Tick), s&r (Lice), sSfwat (Fleas), &t
(Mange) |

3 St S e (Bacterial Diseases) : A+ ST Sfqd IRTE%eh! aTe
T, IYEAR FAT AHATH - FNG I (Haemorrhagic Septicaemia),
ged AT (Anthrax), === I/ (Black-Quarter), af«r (Mastitis),
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Q.

11.

1.
13

.

Q%
qe.

5.

1R.

9.

R
<2

AT FH AT qg

wegfd afAfa

R ¥ S A (Tuberculosis & John's Disease), @& @®fed I

(Foot Rot), g&=itaw (Brucellosis), ®&zrer &= (Fowl Cholera)

fauror_sifqq IRe® Viral Disease : [+ fauror Sifqd IRTE%eh! aed e

qqT FETadET IUTges - amdl (Rinderpest), @ra (Foot & Mouth

Disease), fast (Rabies), @@msa W (Swine Fever), &@xar fa®e

(Fowl Pox), Tr«iraa (Ranikhet), ikt (Gumboro).

o a_F¥dr_fasiaes (Reproductive Disorders) : ¥ ysi9a wwer=dr

ATESH! FRU, qTIRI g0 qT IR - qrad 4%+ (Retention of

Placenta), afer (Abortion), fs&ii®ar (Dystokia).

q97 gt guerr (Mating System)

— 9Tl T 94Tl @ae ¥gar™ (Natural Breeting)

— FHEItegq 9 g4t 9rdrer @ga (Close Mating) @ Inbreeding, Close
breeding, Line breeding, Cross Breeding)

— AT ATl 9T 9l wearew (Out breeding)

TATeT fafyr

— yrekfaes Tt fata (Natural Insemination)

—gtaw Tt fafa (Artificial Insemination)

g, ST, FST, AT T AIHT AT Golebl GTTRT AT AT HOAH /TR
*I“Hiéll"l e GHYth HH |

fai=T 997 ATBRT FFT AT SRR |

fafaer o1 smerraT fafeq diftes doaes, afre<or ¥ famrer Tores |

qEaT ATHHT T, S47, FeT, amErens fagd e wie (Hay) q9r |rger (
Silage) sAT3= AIH |

TR TFBTFHT ATNT ATITITE TG T [l @A T qIehT |

fafaer wfdes - AR, arr e, Ry, T2 i, FaIEe, STl ST
iereq STl |

fata=T e wr@es (Leguminous Grasses) - aXfad, T@rsar, fardr, arsr (
Cow pea), Iar FA¥R, AT FAMHR, T, STANSTH, HII, FeAHI ATCHT
e STl |

fata= g1t wrees (Fodder Trees) :- @€, HIEq«l, didhl, HTHl, U@,
goed, R, Pragaarta, fiedr, sfrer sfrer |

g, ST, FST, AT, SR, FERT AT @RTAT GTeAH] AT GHT ¥ a4 AR
HATRUHT S/ GBI AT |

S AYABT B I HGIT AT HIFH! ATNT ANAT ATSATRGTH] FALITI |
TG IAEE AT g I ISI9ES Tel, B, HEH, gal, (°e1, S q41 gui
JATEA T JAT |
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AT FH AT qg

EEGI T
¥ RS FET UF Say AHER e SEEr 9| @t ST

TYelER |

Y IHT AN TRUST T ITAA [T a1 GHATT ATFHE |
Ma#led a7 T@ W IAT I

% RA®  AYET AGIEHT ftad did
AT ATCHT ATHBI |

[

. UTSTHHAAT TUHT TAE THEATE 4, § T2 FIAeeATard FTAT AT G |

frFrer wifafares/mfafire FdRl 9er qI&ETT 9g9a] qTUETH

T AST(Examination Scheme)

qug q: — fafaq afem (g aw)

c
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farerar quis | SMUF | q8ET gonelr | gedEe r X 4% | 997
THTT T, T Fedl T 9 40 99 xR T = | ¥Y
AT HH, A= 2 q00 ¥0 | JfeTE (Multiple 400 -
EENICE] Choice)
g9 Hifad Tl T FEm
gug g9 el
® 9%
g q0
T q0
Bl q0
T ¥




AT FH AT qg

ueqld afafa

gue R : — Jvqqrdr ¥O g

aeey: fafad qREmHT BAE AURT IFHEIREwH] Al deaardl [dgd & |

. FEAT TEAHBIAF (Multiple Choice) TITEEHT TAT IR [GTHT Tk Teld IR
T R0 GIaeTd AT He TRAS, |

g, ¥ IRy IR el faigd T Avaardiel 9% Sirel dae T & |
qifafae qEant, 99 &) q&H quHH
e 999 ¥Y faAe
&) A foe:

Q. STl ARITA® & (F39T, A=, et q97 FEXHBH) T SATq ST
FET AT AR |

. TUTTHT TNMgH ATfdTell T A13 A, BRI dqepl T ITa oI a1
THTT AT |

3. HUTA HT AT IRUG AAATAR] AT Hrsad T [qA@eHl T
FTIEE I ATHTT SATTRNT |

¥, IAEAE AL T FF dld [qearr a9 9979 (afe a1 ael JUAT g
IOY) I ATAT AR |

Y. faf= ferfamer WS e=er aArsy wiMiRe 79 grai IrET SR |
@) STl gEET A

Q. T AR STATEedl AT IUIH g HIal, aTATHT AAga I T
HRT, AHATT TH Al SRTATT fafer ATeepn SAT ATHTT AR -
e U, T, Hep, AN, AR, AT, 3G |

@)  FETET G A
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aegT At
Q. TFT ATERET SANTETET STATE SRl AN IUYh HIET, ANAHF I T ATedl
JcTEA &7, STd T HeIHET INT T BRIBI FHT FHT TR |
o I, FIIAN, TANET, HAT, AT, el AT Belhel, AT, DTS, A=,

A

(&) I ¥ HTE

(§) FT AR q9] AXAETHR] IATEA &, ST, ATERT (@TET) T IR AN
HEH@T I T AFH T9 AT ATHT ATAT SATAHI -
o g, ¥ T, AT, R, FHEGIT, GITAT, HIST |

(¥ TIIARTE, AT THAT AT [
9. IR, HEATAY, S, @R T GATARMAT TR THTg A< AT TR

R IRIETS T ISTSUH BIRRATS (AT T A T a7 AT awarad
T AfeerT ¥ ATATT TR

3. HHIART UUls AT Td TS HATET qreidT T dREBIEsay grar
STl |

-The End-
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