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-u_
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-s_
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-v_
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cg";GwfgfTds s[lt - k')ff{° 20
Nepal Agricultural Research Council

Syllabus for Senior Scientist (S-3)

Open and internal competition examination

Sub Faculty - Horticulture (Olericulture/Pomology)
1. General

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

1.2.
Major constraints to horticultural crops production in Nepal and possible remedies.

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

1.4.
Organizational structure of NARC and activities of major institutions under it.

1.5.
National and international linkages for horticultural research and development

1.6.
Prospects of horticultural crops production.

1.7.
Definition of horticulture and classification of horticultural plants.

1.8.
Prioritization of horticulture crops for research and development in Nepalese context.

1.9.
Planning, implantation and monitoring of horticultural research programs for Nepal.

1.10
Concept of pocket area development and satellite farming.

2. 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.

2.8. 
Broad leaf mustard, Swiss chard, cress, spinach, fenugreek, coriander, Chinese cabbages and lettuce

2.9. 
Ginger and cardamom.

2.10. 
Asparagus, artichoke, drumstick and tree tomato.

3. Organic Vegetable Production

3.1 Constraints and potentialities of organic vegetable production and marketing. 

3.2 Need of research and development activities on organic vegetable production.

3.3 Use of non-chemical methods and means for disease management.

3.4 Use of non-chemical methods and means for insect pest management.

3.5 Use of non-chemical methods and means for soil fertility management.

3.6 Quality standard of organic vegetables.

3.7 Economics of organic vegetable production.

4. Off-season Vegetables Production

4.1. 

Present status, constraints and potentiality

4.2
Utilization of diverse agro-climatic zones for off-season vegetables production

4.3 
Suitable crops, varieties and months for off-season production.

4.4 
Protected cultivation:- Green house, lath house, plastic tunnel, hot beds, cold frame, etc.

4.5 
Improved cultural and management technologies and practices for off-season production.

4.6     
Cost and benefits of off-season vegetable production.

4.7
Marketing strategies for off-season vegetable production.

5. Seed Production Technology

5.1.
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.

5.2. 
Breeder, nucleus and foundation and improved production.

5.3
Pollination, fertilization, seed development, dormancy and germination.

5.4 
Variety maintenance methods.

5.5 
Seed standard and field standard.

5.6 
Seed testing, certification and field inspection.

5.7
Seed production methods for open pollinated and hybrid cultivars.

5.8
Effects of harvesting time, threshing, drying, grading, packing and storage on quality of vegetable seed.

5.9
Existing vegetable seed production zones and potential areas of the country.

5.10 
Present production, supply, demand, export and import situation of vegetable seed in Nepal.

5.11
Major problems and weakness of vegetable seed research, vegetable seed production and marketing in Nepal.

5.12 
Seed plant technology in potato.

5.13
Economics of vegetable seed production.

6. Post-harvest technology of vegetables

6.1
Post harvest physiology- respiration, transpiration and ethylene production.

6.2
Method of harvesting, cleaning, grading, and packaging.

6.3 
Post harvest handling, transportation and marketing.

6.4
Harvesting of vegetables for local and distant markets.

6.5
Causes of deterioration in harvested vegetables.

6.6
Consumer's acceptability and quality evaluation of vegetables.

6.7
Processing and preservation of vegetables, potato, ginger and cardamom.

6.8
Concept of collection centers and market structures.

7. Modern Technology of vegetable Production

7.1. 
Tissue culture and bio-technology.

7.2. 
Drip and other micro irrigation.


7.3. 
Plastic tunnel, plastic house and plastic mulching.

7.4. 
Micro-nutrient, multi-nutrient, liquid fertilizers and bio-fertilizers.

7.5. 
Latest recommended superior hybrid and superior open pollinated cultivars.

7.6. 
Biological methods for disease and pest management.

7.7 
Integrated disease and peat management.

7.8.
Integrated soil and plant nutrient management.

7.9. 
Post harvest technologies on major vegetables.

8. Indigenous Technology

8.1 Local and wild edible vegetables, species, cultivars and their usefulness.

8.2 Indigenous practices of vegetable cultivation.

8.3 Indigenous methods of disease and pest control and preventive measure.

8.4 Indigenous methods of soil fertility improvement and management.

8.5 Indigenous methods and management of water conservation and utilization.

9.
Plant Genetic and Improvement

9.1
Genes and their action.

9.2 Genotypes and phenotype

9.3 Homozygosis and hetrogygosity

9.4 Improvement of variation

9.5 Breeding methods: self pollinated species, cross pollinated species,

9.6 Concept of heterosis and development of hybrid variety.

9.7 Mutation breeding

9.8 Genetic erosion and transformation.

9.9 Use of transgenic plants.

10. 
Vegetable Crop Physiology

10.1
Photosynthesis

10.2
Respiration

10.3 
Transpiration and translocation

10.4 
Growth and development: cell division, enlargement and differentiation.

10.5 
Photoperiodism, light intensity and quality. 

10.6 
Stress physiology - temperature stresses, moisture stresses and nutrient stresses.

11.
Research Methods and Management

11.1
Researchable area identification

11.2 
Research project prioritization.

11.3 
Research project proposal preparation 

11.4 
Design of experiment

11.5 
Exploratory research

11.6 
Academic research

11.7 
Multi-disciplinary research.

11.8 
Multi-location research

11.9 
Outreach research

11.10 
Farmers' participatory research

11.11 
Socioeconomic and market research.

11.12 
Collaborative research.

11.13 
Multi-partnership research.

11.14 
Data base preparation.

11.15 
Data analysis, technical report writing and presentation

12. Biological Statistics 

12.1
Need of biological statistics for research.

12.2
Probability, frequency, mean, median, mode, standard deviation, standard error, normal distribution, sampling theory, test of hypothesis, and confidence interval, T-test, F-12.3
Test and Chi-square test.

12.3
Estimate of error: - Replication and randomization.

12.4
Control error: - Blocking, proper plot technique and data analysis.

12.5
Complete randomized design: - Randomization, layout and analysis of variance.

12.6
Randomized complete block design: - Layout, randomization, analysis of variance.

12.7
Latin square design:- Randomization, layout, analysis of variance and efficiency of raw and column- blocking.

12.8
Incomplete block design:- Layout, randomization and analysis of variance.

12.9
Two or more factorial experiment-randomization, layout, analysis of variance and interaction.

12.10
Split plot design: - Randomization, analysis of variance and interaction of factors.

12.11
Strip-plot design:- randomization, layout analysis of variance.

12.12
Comparison:- Pair comparison by Least Signingicants Different (LSD) and Duncan's 12.15
Multiple Range Test (DMRT), group comparison - between- group comparison, within group comparison, trend comparison and factorial comparison.

12.13
Regression and correlation:- Simple linear regression and correction, multiple-linear regression and correction, simple non-liner regression, multiple nonlinear regression.

12.14
Co-variance, bi-variate and multi-variate analysis.

12.15
Non-parametric tests.

12.16
Qualitative data analysis.

12.17
Use of statistical tools in data analysis.

Model Question (Olericulture S-3)

A
Basic subject new knowledge about LPPM:

1
Tick mark the right answer: (40)




40


The isolation distance for foundation seed production of cauliflower is-


(a)
600 meters
(b)
1000 meters
(c)
1600 meters 
(d) 2500 meters

2
Short answer
(5)






10


What is the role of ethylene in harvested tomato ?

B
New knowledge about olericulture (5)



25

Mention the role of tissue culture in producing pre-basic seed of potato.

C
Problem solving in olericulture (1)




15


When farmers produce a lot of vegetables, there is always problem of market glut and consequently the price goes very down and it is difficult to get even the cost of production. What remedies do you suggest to overcome this problem ?

D
Knowledge about the NARC (1)




10

At present, it has been felt that the linkage of horticultural research with national and international institutions has become weak. What role NARC, as an apex body of national agricultural research system, should play to strengthen linkages with those institutions ? 

POMOLOGY for S – 3

Details of Syllabus

1. Fundamentals of Fruit Production

a. Importance of fruit production in Nepal

b. Opportunity of fruits crops in Nepal

c. Climate of Nepal

1.temparature

2. Humidity 

3. Pressure

4. Rainfall

5. Sunshine hours

6. Soil temperature

7. Weather observation

8. Climatic zones and their features in Nepal 

d. 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

g. Nursery management

1. Propagating structure

2. Media

3. Fertilizers

4. Soil mixtures

5. Stratification of seeds of different fruits

6. Nursery bed preparation

7. Planting of grafted plants in the beds

h. Propagation

1. Sexual propagation


Development of fruits, seeds and spores


Production of genetically pure seeds


Techniques of seed production and handling


Principles of propagation by seeds


Techniques of propagation by seeds

2. Asexual Propagation

General aspects of Asexual propagation –importance of asexual propagation, Reasons, changes in clones associated with age, 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

Cuttings

Grafting

Budding

Layering

Propagation by Specialised stems and roots

Micro propagation

Tissue culture

i. Cultural practices

j. Factors for fruit production

1. Human Resource

2. Soils

3. Water

4. Climate

5. Wind 

6. Light

7. Temperature

8. Frost

9. Environmental potential

10. Other factors

      k.
Training and pruning of the fruit trees

1. Importance of pruning

2. Different methods of pruning

3. Effects of pruning on plant growth

l. Problems of Fruiting

m. Mango malformation

n. Citrus decline

o. Post harvest technology

2. 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, post harvest handling and marketing

3. Statistics

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

b. Estimate of error- replication and randomisation

c. Layout designs- complete randomised, Randomised complete block, Latin square, lattice, two factorial experiment, split plot and three or more factorial designs

d. Comparison

e. Regression and correlation

f. Importance and validity of statistics in agriculture

4. 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

5. Soils and fertilizers

a. Soil classification

b. Soil moisture

c. Surface tension

d. Water holding capacity

e. Water movement in soil

f. Essential plant nutrients

g. Classification of plant nutrients

h. Functions and deficiency

i. Forms of nutrients utilized by plants

j. Chemical fertilizers- composition, classification and their uses


k. Process of absorption of nutrients by plant

l. Loss of plant nutrients from soil

m. Determination of nutrient requirements of the soils

n. Determination and removal of requirement of nutrients 

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

p. Soil pH, its measurement, limiting materials available for correcting soil pH, reaction of liming materials when applied in the soils

q. Liming and liming materials

r. Soil organic matters

s. C: N ratio - 

t. Recommended doses of nutrients, time and methods of application

u. Soil organism and their functions

v. Green manuring

w. Farm yard manure and compost

x. Compost preparation

6. Plant Breeding


a. Definition and importance of plant breeding

b. Genotypes and phenotypes

c. Methods of breeding of fruit crops

d. Germplasm collection, evaluation and utilisation

e. Methods of hybridisation to improve fruit crops

7. Growth regulation

a. Photosynthesis, respiration and transpiration

b. Dynamics of growth

1. Growth of individual plants

2. Growth of plant community

3. Differential growth

4. Polarity and differentiation

c. Growth regulators 

Auxin, Gibberellins, and cytokines 


Occurrences 


Distribution


Metabolism


Degradation 


Sources and relation to growth 


Transport


Effect


Synthetic


Mechanism of action

Ethylene


Occurrence


Movement


Structure and activity


Regulatory action


Mechanism of action

Inhibitors


Chemical nature of inhibitors


Abscisic acid


Phenolic inhibitors


Other inhibitors

d. Development

Germination and dormancy of seeds

Juvenility, maturity and senescence

Photoperiodism and flowering

Vernalisation and flowering

Genetic mechanism of flowering

Substance regulatoring flowering

Fruiting – pollination, fruit set, fruit growth, fruit ripening

8. General

a. Planning, monitoring and evaluation

b. Research project proposal preparation

c. Motivation and development

d. How to be a successful scientist in Nepalese condition

e. Report writing 

f. Leadership

g. Linkage of research, extension and training

h. NARC, its establishment, objectives and activities

i. Ninth and tenth plan in relation to agriculture

j. Main constraints for agricultural research and development in Nepal

Model Questions for S - 3

1.1 Objective question with multiple choice




40

Carya illinoensisis is the botanical name of (tick the right answer)

f. Walnut

g. Pecan nut

h. Cashew nut

i. Macadamia nut

1.2 Subjective question with short answer




10

Write short notes on the following (any five)

a. Stratification

b. Trifoliate root stock

c. Apical dominance

d. Parthenogenesis

e. Dormancy

f. Vegetative propagation

g. Farm yard manure       

2. Subjective questions with short answer




20

Write short notes on the followings
(any four)

a. Contour

b. Mango malformation

c. Chimera

d. Methods of pruning

e. Vernalisation

f. Effect of root stocks on scions

3. Subjective question with long answer




20

Explain in detail about training and pruning, advantage and disadvantage, different methods with the example of apple.





Or

Explain the whole process of seed formation to seed germination. Give the seed stratification of apple with references.

4. Subjective question related to general




10

What are the prevailing processes of disseminating the research finding to the farmers in Nepal? Explain the role of Department of Agriculture, Department of Livestock development and NARC. Please suggest the model for research, extension linkage.
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