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I Introduction
Nepal is an agricultural country. Most of the people of Mountain, Hill and Tarai region depend on traditional agricultural farming. Mountains and Hills of the country are potential regions for commercialization of fruit, vegetables, flowers, aromatic plants, herbs and different species. In such a condition, Horticulture  is very likely to contribute by large to poverty reduction by creating employment and generating foreign exchanges. The transformation of existing traditional subsistence farming into a commercial production system is of high value for traditional crops that need motivation and competence of technical manpower in horticulture. Considering these issues and needs, Mahendra Ratna Multiple Campus (MRMC) Ilam, the first autonomous campus of Tribhuvan University; by taking the adventage of autonomy, has initiated this new curriculum of Bachelor's of Science in Horticulture (B. Sc.  Horticulture). The purpose of this program is to offer students the opportunity to prepare themselves for a wide variety of careers, entrepreneurship, exploratory enterprises and higher learning leading to post graduate degree in the related field by developing both their technical and interpersonal skills. 
II Objectives
The major objectives of the program are:
1. Develop skill, confidence  and motivation for entrepreneurship,
2. Impart competent services to the horticulture business management
communities/farmers as extension agents,
3. Develop technically competent agricultural graduates ready to apply the knowledge and skills in agricultural sector of governmental and non governmental organizations.
4. Undertake carrier path to postgraduate studies (MSc/PhD).
III Curriculum Structure
The curriculum is spread over duration of 4 years comprising 8 semesters with 163 credits, 58 courses carrying a total weightage of 4075 marks. One credit in theory equals to 15 teaching hours whereas one credit in practical class carries 30 teaching hours. The details of the course cycle are as follows: 
IV Course Cycle and Other Details 

Total Weightage: 163 Credits
 1Credit=25 Marks
Nature:  Theory + Practical
	Course code
	Course Name	
	Credits (Th.+Pr.)
	Teaching hours
	Marks

	SEMESTER I

	AMT111
	Agro-meterology
	3 (2+1)
	30+30
	75

	BCH112
	General Biochemistry 
	3 (2+1)
	30+30
	75

	AGR113
	Principle of Crop Production
	2 (2+0)
	30+0
	75

	AEC114
	Principles of Economics
	3 (3+0)
	45+0
	75

	HRT115
	Fundamentals of Horticulture
	3 (2+1)
	30+30
	75

	GEN116
	Plant Genetic Resource Management
	3 (2+1)
	30+30
	75

	ECO117
	Fundamentals of Ecology and Environmental Science
	3 (2+1)
	30+30
	75

	
	TOTAL
	20 (15+5)
	225+150 (375)
	525

	SEMESTER II

	AGR121
	Neplese Farming System
	2 (2+0)
	30+0
	50

	HRT122
	Ornamental Horticulture
	3 (2+1)
	30+30
	75

	HRT123
	Tropical and Subtropical Fruits
	3 (2+1)
	30+30
	75

	HRT124
	Summer Vegetables
	3 (2+1)
	30+30
	75

	HRT125
	Growth and Development of Horticultural Crops
	3 (2+1)
	30+30
	75

	SSC126
	Fundamentals of Soil Science and Geology
	3 (2+1)
	30+30
	75

	AGR127
	Weed Management in Horticultural Crops 
	2 (1+1)
	15+30
	50

	EXT128
	Rural Sociology
	3 (2+1)
	30+30
	75

	
	TOTAL
	22 (15+7)
	225+210 (435)
	550

	SEMESTER III

	 AGR231
	Principles of Genetics and Plant Breeding
	3 (2+1)
	30+30
	75

	 HRT232
	Plant Propagation and Nursery Management
	2 (1+1)
	15+30
	50

	 HRT233
	Winter Vegitables
	3 (2+1)
	30+30
	75

	 HRT234
	Temperate Fruits
	3 (2+1)
	30+30
	75

	 HRT235
	Commercial Floriculture
	3 (2+1)
	30+30
	75

	 PLP236
	Introductory Plant Pathology
	3 (2+1)
	30+30
	75

	 AEN237
	Water Management of Horticultural Crops
	3 (2+1)
	30+30
	75

	
	TOTAL
	20 (13+7)
	195+210 (405)
	500

	SEMESTER IV

	 BIT241
	Agricultural Biotechnology
	3 (2+1)
	30+30
	75

	 ENT242
	Introductory Entomology
	3 (2+1)
	30+30
	75

	 MIB243
	Agricultural Microbiology
	3 (2+1)
	30+30
	75

	 HRT244
	Orchard Management
	3 (2+1)
	30+30
	75

	 HRT245
	Landscape Design, Construction and Management
	3 (1+2)
	15+60
	75

	 HRT246
	Seed Production of Vegetables and Flowers
	2 (1+1)
	15+30
	50

	 HRT247
	Tea and Other Plantation Crops
	2 (1+1)
	15+30
	50

	 AEC248
	Farm Management
	2 (2+0)
	30+0
	50

	
	TOTAL
	21 (13+8)
	195+240 (435)
	525

	SEMESTER V

	 HRT351
	Spices and Condiments
	2 (1+1)
	15+30
	50

	 HRT352
	Processing and Value Addition of Horticultural Crops
	2 (1+1)
	15+30
	50

	 ENT353
	Principles and Practices of Pest Management
	3 (2+1)
	30+30
	75

	 ENT354
	Economic Entomology
	3 (2+1)
	30+30
	75

	 SSC355
	Soil Fertility Management
	3 (2+1)
	30+30
	75

	 HRT356
	Agro-Horti. Tourism
	2 (2+0)
	30+0
	50

	 EXT357
	Fundamentals of Extension Education
	2 (1+1)
	15+30
	50

	 AEN358
	Farm Power and Machinery
	3 (2+1)
	30+30
	75

	
	TOTAL
	20 (13+7)
	210+210 (420)
	500

	SEMESTER VI

	 SSC361
	Soil Conservation and Watershed Management
	2 (2+0)
	30+0
	50

	 EXT362
	Agricultural Communication
	2 (1+1)
	30+30
	50

	 ECO363
	Production and Management of Medicinal and Aromatic Plants 
	3 (2+1)
	30+30
	75

	 HRT364
	Protected Cultivation of Horticultural Crops
	3 (2+1)
	30+30
	75

	 AGR365
	Organic Farming
	3 (2+1)
	30+30
	75

	 HRT366
	Introductory Agro-forestry 
	2 (1+1)
	15+30
	50

	 AEC367
	Agribusiness Management
	3 (2+1)
	30+30
	75

	 HRT368
	Post Harvest Horticulture
	3 (2+1)
	30+30
	75

	
	TOTAL
	21 (14+7)
	225+210 (435)
	525

	SEMESTER VII

	AEC 471
	Entrepreneurship Development
	3 (2+1)
	30+30
	75

	AEC472
	Agriculture Marketing and Cooperatives
	3 (2+1)
	30+30
	75

	EXT473
	Social Mobilization and Community Development
	3 (2+1)
	30+30
	75

	ENT474
	Apiculture and Crop Pollination
	3 (2+1)
	30+30
	75

	PLP475
	Crop Diseases and Their Management
	3 (2+1)
	30+30
	75

	AEC476
	Research Methodology and Proposal Writing
	3 (2+1)
	30+30
	75

	AST477
	Statistics and Computer Application
	3 (2+1)
	30+30
	75

	 AGR484
	Cereal, Grain Legumes and Oilseed Production
	3 (2+1)
	30+30
	75

	
	TOTAL
	24 (16+8)
	240+240 (480)
	600

	SEMESTER VIII

	 HRT481
	Internship
	15(0+15)
	
	375

	
	 TOTAL
	15(0+15)
	
	375

	
	 GRAND TOTAL
	163 (99+64)
	
	4075





V.  Intake 
The graduates of I.Sc. Basic Science/ I.Sc. Agriculture/ +2 Science from recognized boards or institutions securing a minimum of 50 percent marks in aggregate will be eligible to apply for B.Sc. Horticulture program. The selected students in the entrance examination will be enrolled on the merit-basis. 
VI. Teaching Hours
In each course, 15 teaching hours per credit will be provided as theory and 30 teaching hours as practical except internship, report writing and seminar. One semester covers a period of 90 effective working days of teaching and two weeks for final examination. One credit for theory means one hour of lecture per week and for practical means two to three hours of practical per week.
VII. Instructional Techniques 
The following instructional techniques, applicable to specific unit(s) as appropriate, are recommended: 
· 
v

· Individual laboratory work
· Group work
· Lecture method
· Discussion method
· Demonstration method
· Collaborative method
· Visits, Observation and Field work
· Problem Solving
· Project work
· Report preparation and presentation  
· Group discussion
· Seminar


VIII Evaluation System
There will be an evaluation system comprising internal assessment and the final examination in each semester. The internal assessment carries 20% of the theoretical portion of each subject and the final examination carries 80%. Whereas, in case of practical portion, the examination will be evaluated only at the final examination. The internal assessment will be held at the end of the semester and the final examination will be taken after the semester completes. In the eighth semester the students have to fully engage in internship, experimential learning,  report-writing and seminars. 
The individual students must fulfill the following conditions to be qualified for appearing in the final examination of each semester: 
· Must have appeared and passed with securing 40% marks in each subjects of the internal assessment in order to be eligible for the final examination.
· Must have attended the minimum of 70% classes in theory and practical classes.
The student have to secure at least 40% marks for both theory and practical examination in each subjects in order to pass the concerned semester.
The students will be eligible for the award of degree of B. Sc. Horticulture after completion of all the requirements prescribed by the curriculum. The Controller of Examination of Tribhuvan University issues transcript of academic record after the notification of results. The grading of the students is based on aggregate percentage of marks as below:
Distinction 		:   80%
First Division		:   65%
Second Division		:  50%
Pass				:  40%
Fail				:  less than 40%

IX Course Code
The course codes in this curriculum have a short text of different subject areas of Agriculture. The digits are used to indicate  first digit for year, second digit for semester and third digit for serial number of the course in sequences.
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Agrometeorology
Code No: AMT111					   				Semester:  I
Course title: Agrometeorology				 				Credits:  2+1
Nature of the Course: Theory + Practical	             				            Teaching hours: 30+30
Objectives: Upon the completion of the course the students will be able understand atmospheric processes that produce weather and climate, elements of weather and climate, their variations and significance in agriculture, agroclimatic modification, climate change and its impact in agriculture.
Course Contents
A. Theory (30 hrs)
Unit 1. Introduction: definition of weather and climate, climatic classification, climate of Nepal, agro-climatic zones of Nepal, scope and role of climate in agriculture; agro-meteorological normal for major crops.       (4 hrs)
Unit 2. Solar radiation: solar radiation, nature and properties of solar radiation, sunshine duration and solar constant, significance of solar radiation on crop production.                                                                         (2 hrs)
Unit 3. Atmospheric temperature: diurnal and seasonal variations, measurement and significance in crop production; atmospheric pressure: gradient, isobar, measurement; soil temperature: diurnal and seasonal variations in soil temperature, measurement of soil temperature, significance of soil temperature in crop production.                 		          							          (3 hrs)
Unit 4. Wind: causes, speed and direction measurements, its significance in agriculture, atmospheric pressure: pressure gradient and isobar, measurement of atmospheric pressure.                                                            (3 hrs)
Unit 5. Precipitation: forms, measurement of rainfall and significance in crop production; soil moisture: concept, significance in crop production.  							           (3hrs)
Unit 6. Humidity: concept of saturation and vapour pressure, determinants of humidity, significance of  atmospheric humidity in crop production.(3 hrs)
Unit 7. Evaporation: factors influencing evaporation and transpiration rates, measurement of evaporation, estimation of actual evapo-transpiration demand of crops.                                                                             (3 hrs)
Unit 8. Micro-climate modification: importance and significance of microclimate modification in agriculture, wind modification and shelter-belts.                                                                                                               (2 hrs)
Unit 9. Weather forecast for agriculture: elements and types of weather forecast- now-casting, very short range forecast (VSRF), short range forecast (SRF), medium range forecast (MRF), long range forecast (LRF), use of remote sensing and geographical information system (GIS) in weather forecasting; importance of weather forecast in crop production.           							 	          (3 hrs)
Unit 10. Climate change: meaning of climate change, global warming, greenhouse effect and other related terminologies, causes of climate change, changes in atmospheric composition, current climate changes and future scenario, its impact on hydrology, agriculture, livestock and biodiversity in Nepal.                           (4 hrs)
B. Practcal (30 hrs)
Visit and observation of Agro-meteorological Station/Automatic Weather Station,  understanding of data logger, data communication, power and sensors systems; measurement and calculation of Max, Min and Average values of climate variables such as temperature, humidity, rainfall, evaporation and solar radiation. 


References
Harpal S. Mavi and Graeme J. Tupper. 2004. Agro-meteorology: Principles and Application of Climate Studies in Agriculture, The Haworth Press Inc.,
Mavi, H.S. 1998. Introduction to Agro-meteorology. Oxford and IBH Publishing Co. New Delhi.
Murthy, V.R.K. 1993. Practical Manual in Agricultural Meteorology. Kalyani Publishers, New Delhi.
Rao G.S. and HV Prasad. 2008. Agricultural Meteorology. Prince Hall of India pvt LtD, New Dehli
Rosenberg, N.J., B.L. Blad and S.B. Verma. 1983. The Biological Environment. John Wiley & Sons, New York.
Smith, C.P. 1975. Methods in Agricultural Meteorology. Elseier Scientific Publishing Co. Amsterdam. 

General Biochemistry
Code No: BCH112					   				Semester:  I
Course title: General Biochemistry			                				Credits:  2+1
Nature of the Course: Theory + Practical	             				            Teaching hours: 30+30
Objectives: Upon the completion of this course the students will be able to understand the biochemical composition of plant cells, their functions and understand the higher courses of agricultural sciences.
Course Contents
A.Theory (30 hrs)
Unit 1. Introduction to plant biochemistry.                                             				            (1 hr)
Unit 2. Water, pH and buffer.                               		          				          (2 hrs)
Unit 3. Classification, structures and functions: amino acids and proteins, carbohydrates (structure of glucose, fructose, lactose, glycogen, starch, sucrose, pectin, hemicelluloses, cellulose and chitin), lipids and nucleic acids (DNA and RNA).                                                                                 			 	        (12 hrs)
Unit 4. Enzymes: nomenclature, classification, function, properties and mechanism.		           (3hrs)                                                  
Unit 5. Central metabolic pathways (Calvin Benson cycle, Glycolysis, Kreb’s cycle, electron transport chain.    (4 hrs)
Unit 6. Biosynthesis of sucrose, starch, glycogen, fatty acids, triacyl-glycerol, amino acids and protein.              (4hrs)
Unit 7. Degradation of sucrose, starch, glycogen, fatty acids, triacyl-glycerol, amino acids and protein.        (4hrs)
B. Practical (30 hrs)
1. Preparation of standard solution, buffer solution and colloidal solution.                                                    (3hrs)
2. Qualitative test on carbohydrates, lipids, amino acids and proteins.   				           (3hrs)                                                                     
3. Quantitative estimation of reducing sugars, amino acids and protein.				           (3hrs)                                                                
4. Enzymatic action of potato oxidase or urease or catalase. 					             (1hr)                                                                      
5. Demonstration of: Differential centrifugation polyaceylamide gel electrophoresis Paper chromatography, Thin layer chromatography, Spectrophotometry or colorimetry. 				           (5hrs) 
References
Ahmad, M. 1995. Modern biochemistry (Vol I and II). Oxford and IBH Publication, Co., Pvt, Ltd, New Delhi. 
Rameshwar, A. 1993. Practical Biochemistry. A basic course. Kalyani Publication, New Delhi.
Well, J. H. 1990. General biochemistry. Wiley Eastern Ltd., New Delhi.
Buchanan B., Wilhelm G. and Russell J., eds. 2000. Biochemistry and Molecular Biology of Plants. American Society of Plant Biologists, Rockville, USA.
Dutta A.C. 2000. A class Book of Botany. Oxford University Press, New Delhi, India.
Rastogi S.C. 1993. Biochemistry. Tata McGraw-Hill Publishing Company Ltd., New Delhi, India.
Tulajappa Y. and Seetharam P.L. 1998. New Expert Biology. Vol. II Pub. Expert Educational Publishers. Bangalore, India.
Torssell Kurt B.G. 1997. Natural Product Chemistry. Swedesh Pharmacy Society, Sweden.

Principles of Crop Production
Code No: AGR113					  				Semester:  I
Course title: Principles of Crop Production			 				Credits:  2+0
Nature of the Course: Theory 			 			            Teaching hours: 30+0
Objectives: Upon the completion of this course the students will be able to understand the principles of crop production.
Course Content
A.Theory (30 hrs)
Unit 1. Introduction: History of agriculture development, world food situation, food production in Nepal, demand and supply of food in Nepal, role of crop science in solving the food and nutritional security; crops and their classification based on use, season, agronomic, climate, botany etc; important field crops of Nepal.   (4hrs)                                                                                                                                           
Unit 2. Tillage: definition, objective of tillage, advantages of good tilth, primary and secondary tillage, zero tillage, minimum tillage, Stubble mulch tillage,  conservation tillage, and tillage equipments.                    (2 hrs)
Unit 3. Factors affecting crop production: soil factors and mineral nutrition; abiotic factors and their effects (temperature, radiation, precipitation, humidity, wind, air, evaporation, abnormalities in weather such as flood and drought etc); biotic factors and their effects (weeds, insects, diseases, soil microbes, varieties etc); and management factors and their effects, seeds, seed quality, seed health, spacing cultural practices, irrigation, crop rotation etc).                                                                                   				         (10hrs) 
Unit 4. Crop production system: terminologies- Monoculture vs polyculture, commercial farming, green revolution, cropping system, cropping pattern,  intercropping, sole or mono culture, multiple cropping, relay cropping, mixed cropping, catch cropping, cropping intensity, cropping index, multistorey cropping, land equivalent ratio, economic and biological yields; crop rotation- meaning, principles and methods.              (6hrs)                                               
Unit 5. Farming systems:  Concept of agriculture system and different models, Subsistence farming systems, Cereal-based farming system, vegetable-based farming system, agro forestry farming system, bio intensive farming, problems of modern agriculture, organic farming systems , rainfed farming system and water harvesting techniques, concepts  of sustainable agriculture and ecological agriculture.             	       (4hrs)                                                                                                                                                         
Unit 6. Harvesting and storage system: Crops maturity indicators, harvesting techniques, yield and yield attributing characters, drying and processing of different crops; storage structures and mechanisms.       (4hrs)
References 
Acquaah, G. 2011. Principles of crop production. PHI Learning Pvt. Ltd. New Delhi. 
ICAR. 2012. Handbook of agriculture. Indian Council of Agril. Research, New Delhi.
Reddy, S.R. 2011. Principles of agronomy. Kalyani Publishers, Ludhiana, India.
Reddy, T.Y. and Reddi, G.H.S. 2002. Principles of agronomy. Kalyani Publishers, Ludhiana, India.
Singh, S.R. 2004. Principles and practices of agronomy. Kalyani Publishers, Ludhiana, India.



Principles of Economics
Code No: AEC114					   				Semester:  I
Course title: Principles of Economics			 				Credits:  3+0
Nature of the Course: Theory + Practical	               			           Teaching hours: 45+0
Objectives: Upon the completion of the course students will be able to understand and explain the economic theories of production, consumption, distribution  and welfare; price and output determination under different markets; national income, public finance, public expenditure, revenue, money, credit, role of monetary and fiscal policies, financial institutions, basic characteristics and issues related to Nepalese economy.
Course Contents
A.Theory (45 hrs)
Unit 1. Introduction: (i) Brief introduction of economics; micro, macro economics; economic systems; features, merits and demerits. (ii) Basic concept of economic terminologies, goods, utility, wants, demand, supply, firm, industry, money, income, wealth, capital, bank, equilibrium.					        (5 hrs)              
Unit 2. Theory of consumption: (i) Concept of cardinal and ordinal utility (indifference curve). (ii) Law of diminishing marginal utility; equi-marginal utility. (iii) Law of demand and derivation of demand curve. (iv) Consumer's equilibrium. (v) Indifference curve analysis; budget line.                          		         (5 hrs)                                                                                 
Unit 3. Theory of production: (i) Supply and supply function. (ii) Elasticity of supply and its measurements. (iii) Determination of equilibrium price and quality. (iv) Factors of production; land, labour, capital and organization; features. (v) Production functions (short run, long run)                           				         (5 hrs)                                                                                     
Unit 4. Price and output determination: (i) Price and output determination under monopoly, perfect competition, monopolistic competition, in short run and long run. (ii) Oligopoly: meaning, features and price, and output determination.	              				          				         (5 hrs)                                                                                                                                     
Unit 5. Theory of distribution: (i) Wage: marginal productivity theory and modern theory of wage. (ii) Rent: Recirdian and modern theory of rent. (iii) Interest: liquidity preference and modern theory of interest. (iv) Profit: innovation and dynamic theories of profit. 		      					        (5 hrs)                                              
Unit 6. National income: (i) Concept of Gross Domestic Product (GDP), Gross National Product (GNP), Net National Income (NNI), Net National Product (NNP), Personal Income (PI), Disposable Income ( DI), Real Income, Per capita Income. (ii) Methods of national income measurements. (iii) Difficulties in national income measurements.                                         							          (5 hrs)                                                                                                                            
Unit 7. Public economics: (i) Public finance: meaning, scope, importance. (ii) Public revenue: non tax revenue and tax revenue. (iii) Types of taxation: direct, indirect, merits and demerits. (iv) Forms of taxes: income, expenditure, wealth, inheritance, import, export taxes. (v) Value-added tax (Vat), excise duties. (vi) Roles of taxes in economic development. (vii) Theories of tax: impact, incidence and shifting. (viii) Public expenditure: importance in economic stability and development. (ix) Money: importance and functions. (x) Credit: meaning and instruments. (xi) Inflation and deflation: meaning and causes.                   				          (7 hrs)                                                                                                                    
Unit 8. Financial, non-financial institutions: (i) Commercial banks – functions and credit creation. (ii) Central bank – functions and role in economic development. (iii) Non-bank financial institutions – functions and importance. 	                                                                    					         (3 hrs)                             
Unit 9. Nepalese economy: (i) Nepalese economy: characteristics and problems. (ii) Issues on economic development in Nepal. (iii) Current balance of payment situation of Nepal. (iv) Agriculture in the current plan of Nepal.	                                                                        						          (5 hrs)                            

References
Ahuja H.L. 2004. Advanced Economics Analysis. Fourteenth edition. S. Chand and Co. New Delhi, India.
Batra G.S and Dangwal R.C. 2004. Globalization and Liberalization: New Development. Deep Publication Pvt. Ltd., New Delhi, India.
Bhattarai P. 2001. The Nepalese Financial System. Asmita Books Publishers and Distributors, Kathmandu, Nepal.
Bista B.G. 2004. Public Enterprise Management and Social Responsibility. Pairabi Prakashan, Kathmandu, Nepal.
Dahal M.K. ed. 1993. Future of Nepalese Economy. NEFAS, FES, Kathmandu, Nepal.
Ministry of Finance. Budget of Nepal, 40/N. Ministry of Finance, Kathmandu, Nepal. (current fiscal year).
Ministry of Finance. Economic Survey, 40/N. Ministry of Finance, Kathmandu, Nepal. (current issues).
Mithani D.M. 1992. Money, Banking, International Trade and Public Finance. Himalayan Publishing House, New Delhi, India.
National Planning Commission. Current Plan, 40/N. National Planning commission, Kathmandu, Nepal.
Todaro M.P. and Smith S.C. 2004. Economic Development. Eighth edition. Pearson Education, London, UK.
UNDP/NPC, Nepal Development Report, UNDP/NPC, Kathmandu (Various issues).
Vaish M.C. 2003. Macroeconomic Theory. Vikas Publishing House, New Delhi, India.
Watson D.S. and Malcolm G. 2000. Price Theory and Its Uses. AFFBS, New Delhi, India.
World Bank. World Development Report. The World Bank, Washington DC, USA (current issues).

Fundamentals of Horticulture
Code No: HRT115					   				Semester:  I
Course title: Fundamentals of horticulture			 				Credits:  2+1
Nature of the Course: Theory + Practical	             				         Teaching hours: 30+30
Objectives: Upon the completion of the course the students will develop knowledge and skill in basic principles and practices of horticultural crop production 
Course Contents
A. Theory (30 hrs)
Unit 1. Introduction: definition, branches, scope and importance of horticulture, classification of horticultural crops, nutritive values, area and production, exports and imports of fruits, vegetables, flowers and other horticultural products, horticulture zone of Nepal.                                    				          (3 hrs)
Unit 2. Climate in horticultural crop production: temperature, radiation, humidity, rainfall, and wind; effect of climate change on horticulture crops.                                                                                                                    (3 hrs)
Unit 3. Soil and plant nutrition in relation to horticultural crops: soil and soil types, soil reaction and nutrient availability, soil improvement techniques, essential nutrients and their roles and soil management practices, soil fertility management.                                                               (3hrs)                                                                                                                                                         Unit 4. Establishment of horticultural enterprises: types of enterprises such as nurseries, vegetable gardening, floriculture farms, orchards, field preparation, site selection, management aspects.                                      (3 hrs)
Unit 5. Plant propagation: Sexual and asexual methods: grafting, budding, layering, cutting, mist propagation and special structures including micro-propagation.				                                       (4 hrs)
Unit 6. Pruning and training: objectives, principles and methods of pruning and training of fruits trees and ornamental plants, and rejuvenation of old orchards 					                          (4 hrs)
Unit 7. Flowering and fruiting: flowering fruit trees, bearing habit, unfruitfulness, regulation of flowering and fruiting.                                 								          (4 hrs)
Unit 8. High-tech horticulture: high density planting- objective, relevancy, principles, methods, techniques of controlling tree geometry and volume; multistoried, hydroponic, aeroponic, bonsai; crop modeling.           (3hrs)    
Unit 9. Post-harvest physiology and handling: Maturity and ripening of horticultural produce, harvesting techniques, changes after harvest and post-harvest losses, grading, storage and marketing.                                    (3 hrs)
B. Practical (30 hrs)
Identification of horticultural crops, identification of tools and implements used in horticulture, preparation of nursery beds for sowing of vegetable seeds, planning and layout of orchard, pit digging for fruits plants, training and pruning of horticultural crops, fertilizer application, preparation and application of growth regulators, identification of pests, diseases and harvesting, grading and packaging of horticultural produce.
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Plant Genetic Resource Management
Course No: GEN116					    				Semester: I
Course title: Plant Genetic Resource Management		 				Credits:  2+1
Nature of the Course: Theory + Practical	             				          Teaching hours: 30+30
Objectives: The overall aim of this course is to impart basic knowledge on the diversity, evolution and conservation of plant genetic resources.
Course Contents 	
A. Theory (30 hrs)

Unit 1. Plant diversity: concept of biodiversity, plant diversity in Nepal,  general principles of diversity and evolution, centers of origin and diversity of crop plants, concept of indigenous, endemic, rare and threatened species, conservation efforts in Nepal, local knowledge and practices for PGRM, Nepal's policy  and program for PGRM management, initiatives for PGRM in Nepal.       				            	         (6 hrs)
Unit 2. Diversity of plant genetic resources: concept and role of genetic resources, Concept of Agro-biodiversity, diversity of important group of plant species used for food and agriculture, industrial biomaterials and medicine.                       					            			          (3hrs)
Unit 3. Threats to plant genetic resources : current status and threats to genetic resources, gene erosion, Concept of extinction and extinction process. 						          (2 hrs)
Unit 4. Maintenance of crop genetic diversity : crop gene pool concepts, wild relatives of cultivated plants and their role in the maintenance of crop genetic diversity, the law of homologous series in the inheritance of variability, role of wild genetic resources as a source of crop resistance to biotic and abiotic stresses and quality characters of horticultural crops. 								         (4 hr)
Unit 5. Genetic resource conservation and management : integrated and participatory approaches on genetic resource conservation, genetic resource policies and management strategies,  germplasm exploration, collection and characterization, germplasm conservation, concept to gene bank, in vitro conservation, cryopreservation, principles and concepts of plant quarantine.  							        (5 hrs)
Unit 6. Ethnobotany : general introduction and domestication, techniques and tools for plant exploration and identification, domestication of wild species. 					                      (3 hrs)
Unit 7. Intellectual property rights: introduction to IPRs concept, types and modality; Industrial Property- patents, trademarks, industrial designs, geographical indication, traditional knowledge ; copyright and related rights ; international treaties and agreements on IPR, IPR in Nepal.                 			          (7 hrs)
B. Practical (30hrs)
1. Morphological  evaluation of germplasm.
1. Collection and identification of wild relatives for fruit crops, vegetable crops, spices, plantation crops, and aromatic plants.
1. Photo album/ digital photo album preparation of important plant resources.
1. Visit to the nearest germplasm center and prepare a report.
1. Visit of herbal garden /biodiversity park/botanical garden and prepare a report.
1. Perform ethnobotanical study in any  area and prepare a report.
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Fundamentals of Ecology and Environmental Science
Course No: ECO117					    				Semester: I
Course title: Ecology and Environmental Science		 				Credits:  2+1
Nature of the Course: Theory + Practical	             				         Teaching hours: 30+30
Objectives: Upon the completion of the course the students will be able to understand the basic concept of ecology, and environmental science and their importance in agriculture 
Course Contents 	
A. Theory (30hrs)
Unit 1. Introduction: definition, branches and scopes of ecology; biotic and abiotic factors, Agricultre ecosystem, ecological agriculture, relation and importance of ecological cycles in agriculture.            (3 hrs)
Unit 2. Species interactions.     				           				         (2 hrs)
Unit 3. Biogeochemical cycles: carbon, nitrogen, phosphorus, and sulphur.                                 (3 hrs)
Unit 4. Community and attributes; succession: types, mechanisms and examples from aquatic and terrestrial ecosystems; structure and function of major ecosystems (forest, grassland, agroecosystem and fresh water).												           (6hrs)  
Unit 5: Adaptation of plants in different environment: dry environment (xerophytes) , aquatic environment (hydrophytes),  alpine plants ,vegetation types and distribution in Nepal.  		                      (4 hrs) 
Unit 6. Introduction to environment: definition, concept, fields and scope of environmental studies.       (2hrs)
Unit 7. Environmental issues: population, urbanization, waste disposals, pesticides, pollution (air, water and soil), soil erosion, acid rain, global warming, ozone layer depletion.		                                    (5hrs)
Unit 8. Nature conservation: protected areas, landscape approaches. 				          (3 hrs)
Unit 9. Environment impact assessment (EIA): Purpose, process and environmental components in EIA.                   								 			         (2 hrs)
B. Practical (30 hrs)

1.	Enumerate plants of the study area.
2. 	Determine the minimum size of quadrate by species area curve method.
3. 	Determine the minimum number of quadrates to be sampled in study area.
4. 	Determine density and frequency of  different plants by quadrate method in study area.
5. 	Estimate dissolved oxygen in polluted and non-polluted water samples.
6.	Study ecological anatomy of hydrophyte, xerophytes and alpine plants.
7. 	Determine water pH, water  soluble salts and hardness of water.
8. 	Estimate dust pollution  in  a polluted atmosphere.
9. 	Estimate primary productivity by harvest method and calory value of tissue (by Bomb Calorimeter).
10. 	Prepare a EIA report  of any development  project.
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Nepalese Farming System
Code No: AGR121 					 				 Semester: II
Course title: Nepalese Farming System	     	               				Credits:  2+0
Nature of the Course: Theory						           Teaching hours: 30+0
Objectives:
· To impart knowledge to the students on the Nepalese farming systems, its salient features, problems and prospect
Course Contents
A.Theory (30 hrs)
Unit 1. Definition and concepts of farming systems; historical development of farming system; Nepalese farming systems, its salient features, components of Nepalese farming system-crops and livestock; complementary and interdependency of components of farming system (draft power, manure, crop residues/feeds). 					            					         (5hrs)
Unit 2. Determinants of farming systems in the mountains, hills and Terai of Nepal: climatic factors, edaphic factors, biological factors and socioeconomic factors; basic issues in mountain farming systems- constraints, opportunities and sustainability; farming system in mountains, hills and Terai- crop, livestock and tree/fodder based farming systems.	 	           							       (4 hrs)
Unit 3. Agro-ecological zones in Nepal; major crops and livestock in different agro ecological domains; contribution of cereals, vegetables, fruits and animal husbandry to AGDP, limitation and opportunities of different farming systems.							            			        (4hrs)
Unit 4. Production, productivity of different crops and livestock, demand and supply situation of food grains, vegetables, fruits, flowers, meat and dairy products; food deficit districts in Nepal; seasons for low productivity of crops and livestock.						                   	                     (4hrs)
Unit 5. Crops and agro enterprises of comparative advantages: bio-physical and socio-economic; crops or agricultural commodities of export potential; potentiality of organic products and its export potential.	                      (3hrs)                                                               
Unit 6. Some initiatives in private sectors towards commercialization of agriculture- poultry, dairy, vegetables, fruits, flowers, tea, coffee, cardamom etc. (discuss some success stories).	                                   (3hrs)
Unit 7.	  Concept of sustainable agriculture; Key elements to sustainable agriculture: ecological principles, ecological practices/implication, use of inorganic fertilizers, manures and composts; organic farming and biofertilizers;  indigenous knowledge and sustainable agriculture; farmers knowledge in managing the farming system; sustainable agriculture and rural development. 				                        (5hrs)       
Unit 8. Government initiatives and programs for modernization of agriculture in Nepal.	                       (2hrs)
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Ornamental Horticulture
Code No: HRT122									Semester:  II
Course Title: Ornamental Horticulture                                      		              Credits:  2+1
Nature of the Course: Theory + Practical                 	   Teaching hours: 30+30
Objectives: Upon the completion of the course the students will be able to understand the importance and scope of ornamental plants in Nepal and explain the basic principles and practices of landscaping, gardening and bio-aesthetic planning. 
Course Contents
A. Theory (30 hrs)
Unit 1. Introduction to ornamental horticulture: Ornamental horticulture, history of ornamental horticulture and floriculture industry in Nepal, area and production scope and future potential of ornamental horticulture in Nepal. 		                      				           				         (2 hrs)
Unit 2. Introduction to important ornamental crops in Nepal: Ornamental plants and their types of ornamental plants, classification of ornamental plants based on life cycle, growth habit and use. Types of trees, shrubs, herbaceous perennials, annuals and their basic production and use in ornamental horticulture. Use of ornamental plants as avenue plantation, hedges, edges, cluster planting or standard in the landscape. 	            (7 hrs)       
Unit 3. Introduction to gardening and landscaping: History, scope of gardening, aesthetic values. Gardens in Nepal, types of gardens. Landscaping, historical background, definition.		                       (3 hrs)
Unit 4. Principles of gardening and landscaping: Principles of gardening, garden components, adornments, lawn making, methods of designing rockery and water garden. Landscaping, basic principles and basic components. 	                      				          				         (3 hrs)
Unit 5. Garden types, features and components: Special types of gardens, their walk-paths, bridges, constructed features. Greenhouse. Special types of gardens, trees, their design, values in landscaping, propagation, planting shrubs and herbaceous perennials. Importance, design values, propagation, plating, climbers and creepers, palms, ferns, grasses and cacti succulents.                                                                 (6 hrs)
Unit 6. Floral arrangement and bonsai: Flower arrangement: importance, production details and cultural operations, constraints, post-harvest practices. Culture of bonsai, art of making bonsai.                              (3 hrs)
Unit 7. Bio-aesthetic planning: Bio-aesthetic planning, definition, need, round country planning, urban planning and planting avenues, schools, villages,  colonies, planting material for play grounds. Vertical gardens, roof gardens. Parks and public gardens.                                               				        (6 hrs)
B. Practical (30 hrs)
Identification and description of annuals (n = 50), herbaceous perennials
(n = 50), climbers (n = 25), creepers (n = 25), foliage and flowering shrubs 
(n = 50), trees (n = 50), palms (n = 20), ferns (n = 20), ornamental grasses 
(n = 20); cacti and succulents (n = 20). Planning and designing gardens, layout of location of components of garden study, functional uses of plants in the landscape. Panning design of house garden, roadside planting, avenues for new colonies, traffic islands, preparation of land for lawn and planting. Description and design of garden structures, layout of rockery, water garden, terrace garden, and Japanese gardens, recreational and children’s corner. Layout of terrarium, traffic islands, bottle garden, dish garden. Flower arrangement, bonsai practicing and training. Visit to nearby gardens. Identification and description of species/varieties of jasmine, chrysanthemum, marigold, dahlia, gladiolus, carnation, aster and their important inter-culture practices.
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Tropical and Subtropical Fruits
Code No: HRT123                                                                     			Semester:  II
Course Title: Tropical and Subtropical Fruits                            		              Credits:  2+1
Nature of the Course: Theory + Practical                                                             Teaching hours: 30+30
Objectives:
· To make students learning about major and minor fruits grown in tropical and subtropical areas of Nepal.
· To make students able to grow these fruits successfully after completion of the course.
· To make students learn about practical problems and solutions of these fruit crops.
Course Contents
A. Theory (30 hrs)
Unit 1. General outlines of fruits and their principles: Classification of fruits including genome classification, fruits zones of Nepal, detailed study of area, production and export potential, varieties, climate and soil requirement, propagation techniques, planting density and systems, after care, training and pruning; plant growth regulators, their solution preparation and use in commercial orchards.                     		                     (6 hrs)
Unit 2. Production techniques of tropical and subtropical fruits: Mango, banana, grapes, citrus (mandarin, sweet orange, lime, lemon, pummelo), guava, papaya, pineapple, jackfruit, avocado, litchi, coconut, arecanut and strawberry.  										      (13 hrs)
Unit 3. Special production problems and their management: Causes and control measures of special production problems of mango, citrus, banana and pineapple.                                                                         (3 hrs)
Unit 4. Plant protection, problems and their management: Identification of important insects pests and diseases that affect the tropical and sub-tropical fruits industry, brief description of causes and control measures.       (3 hrs)
Unit 5: Physiological disorders and post-harvest practices: Symptoms, causes and control measures of physiological disorders of tropical and subtropical fruits. Post harvest skills and knowledge including harvest indices, harvesting methods, grading, packaging, preservation and storage of fruits.	                       (3 hrs)
Unit 6: Minor fruits of tropical and subtropical nature: Importance, characters and special adaptation of minor fruits such as ber, amala, jamun, pomegranate, fig, sapota, tamarind.	                                                     (2 hrs)
B. Practical (30 hrs)
Description and identification of varieties based on plant flower and fruit morphology in above crops. Training and pruning of tropical and subtropical fruits. Field layout and planting system, pre-treatment of banana suckers and desuckering in banana. Use of plastics in fruit production. Manure and fertilizer application including bio-fertilizer in fruit crops, preparation and application of growth regulators (eg. pineapple), ripening techniques of fruits, grading and packaging, production economics for tropical and sub-tropical fruits, botanical description and identification of ber, fig, jamun, pomegranate, tamarind, amala and bel. Visit to any nearby orchards to observe the production and management of fruits.
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Summer Vegetable Crops I
Code No: HRT124                                                                     			Semester:  II
Course Title: Vegetable Crops I                                                 		              Credits:  2+1
Nature of the Course: Theory + Practical                	   Teaching hours: 30+30
Objectives:
· To make students learning about major and minor vegetable crops grown in the summer and monsoon seasons in Nepal.
· To make students able to grow these vegetables successfully after completion of the course.
· To make students learn about practical problems and solutions of these vegetable crops.
Course Contents
A. Theory (30 hrs)
Unit 1. Outline of vegetable crops I: Area, production, economic importance and export potential of tropical and sub-tropical vegetable crops. Description of varieties and hybrid, climate and soil requirements, seed rate, preparation of field, nursery practices; transplanting of vegetables crops and planting of directly sown/transplanted vegetable crops. planting systems, use of chemical and growth regulators. Cropping systems and factors related to harvest, yield and seed production. Economics of cultivation of tropical and subtropical vegetable crops. 			                        						         (7 hrs)
Unit 2. Production of technology of tropical and sub-tropical vegetables crops: Tomato, brinjal, chilies, okra, amaranths, beans, cowpeas, egg-plant, watermelon, musk melon, squash, pointed gourd, bottle gourd, capsicum.          					         						        (12 hrs)
Unit 3. Seed production: Principles of seed production including seed quality, germination, seed vigor and viability, seed purity, seed production and multiplication stages, seed maintenance, processing, packaging and storage. 	                      					           				         (3 hrs)
Unit 4. Plant protection, problems and their management: Major insects and pests and diseases of important tropical and sub-tropical vegetables, their causes, symptoms/signs and control measures of the pests and diseases. 	                      					          			         (3 hrs)
Unit 5. physiological disorders and post-harvest handling: Causes, factors and remedial measures of important physiological disorders of major vegetable crops I. Maturity indices and post harvesting handling, including harvesting, grading, clearing, packaging and storage of fresh vegetables. 	           	        (3 hrs)
Unit 6. Minor tropical and sub-tropical vegetables: Production techniques and fresh and post harvest utilization of minor vegetables such as portulaca, yam, cassava, chayote, taro and amaran	.	        (2 hrs)
B. Practical (30 hrs)
Identification and description of tropical and sub tropical vegetable crops; nursery practices, preparation of field and sowing/transplanting of seeds and seedlings. Top dressing of fertilizers and intercultural operations; use of growth regulators; identification of nutrient deficiencies and disorders, harvest indices and harvesting, grading, packaging and marketing, seed extraction, cost benefits of tropical and sub-tropical vegetables crops, project preparation for commercial cultivation.
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Growth and Development of Horticultural Crops
Code No: HRT 125                                                                   			Semester:  II
Course Title: Genetics and Plant Breeding                                 		              Credits:  2+1
Nature of the Course: Theory + Practical                	    Teaching hours: 30+30
Objectives: 
· To make students learn about growth and development processes of major horticultural crops of Nepal.
· To make students know about plant hormones and growth regulators used in horticultural crop production.
· To make students knowledgeable about environmental stresses that affect growth and development of horticultural crops.
Course Contents
A. Theory (30 hrs)
Unit 1. Growth and development: Growth and development- definitions, components, photosynthetic productivity, leaf area index (LAI) - optimum LAI in horticulture crops, canopy development; different stages of growth, growth curves, growth analysis in horticulture crops. C3, C4 and CAM plants and their characteristics.	 	         (4hrs)                     Unit 2. Plant growth regulators: Plant bioregulators: auxin, gibberenllin, cytokinnin, ethylene inhibitors and retardants, basic functions, biosynthesis, role in growth, propagation, flowering, fruit setting, fruit cracking, fruit drop and fruit ripening.                                                                                   			          (7 hrs)
Unit 3. Flowering and its physiology: Flowering: factors affecting flowering, physiology of flowering; photoperiodism: long and short day plants, day neutral plants; vernalisaton and its application in horticulture.    (5 hrs)
Unit 4. Physiological responses of plants to environmental stresses: The roles of environmental stresses such as light, temperature, air pollution, moisture and nutrition in response with growth and development of horticultural crops.                                                                                  				         (4 hrs)
Unit 5. Seed development and dormancy: Physiology of seed development and maturation, seed dormancy and bud dormancy, causes and breaking methods in horticultural crops.                                                                (4 hrs)
Unit 6. Fruit growth and development: Physiological of fruit growth and development, fruit setting, factors affecting fruit set and development, physiology of ripening of fruits- climacteric  and non climacteric fruits, partherocarpy development and fruit cracking.                                      				         (6 hrs)
B. Practical (30 hrs)
(i) Estimation of photosynthetic potential of horticultural crops. (ii) Leaf area index. (iii) Growth analysis parameters including harvest index. (iv) Bioassay of plant hormones, identification of synthetic plant hormones and growth retardants, preparation of hormonal solution and induction of rooting in cuttings. (v) Ripening of fruits and control of flower and fruit drop. (vi) Important physiological disorders and their remedial measures in fruits and vegetables. (vii) Rapid tissue test. (viii) Seed dormancy with chemical and growth regulators.
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Fundamentals of Soil Science and Geology
Code No: SSC126			                             				Semester:  II
Course Title: Soil Science							             Credits:  2+1
Nature of the Course: Theory + Practical                				          Teaching hours: 30+30
Objectives: This course will provide knowledge of soil forming process, soil properties, concept of geology and physiographic units Nepal
Course Contents
A. Theory (30 hrs)
Unit 1. Concept of soil:	History of soil science, definition, concept and uses of soil, Soil as a natural, dynamic body. 		            									          (3hrs)       
Unit 2.	Soil Plant Relation: Soil as a medium for plant growth, Solid, liquid & gaseous components of soil , soil as a three dimensional body.								          (2hrs)               
Unit 3. Soil Physical Properties: Soil texture , Soil structure & their importance in crop growth and development, Soil color and importance in agriculture, Soil bulk density, particle density, consistency, plasticity, adhesion and cohesion. 					            				           (5hrs)
Unit 4. Soil Chemical Properties and their Management: Soil pH, Soil pH and nutrients availability to the crop plants, Soil acidity and factors affecting soil acidity, Buffering capacity of soil and soil amendment to reclaim  acidity, Properties of saline and sodic soils, Management of saline and sodic soils. 	        (6hrs)
Unit 5. Biological properties of the soil: Soil as a living body and biological equilibrium in the soil. (1hr)
Unit 6. Ion Exchange Phenomena in the Soil: Cation exchange capacity and its importance in agricultur. (1hr)
Unit 7. Soil Colloids: Concept & characteristics of soil colloids, organic & inorganic soil colloids, Classification of silicate clay minerals.            						          (2hrs)
Unit 8. Geology: Evolution of the earth, Geological behavior  of elements, Land forms, Rocks and minerals and their importance in soil, Weathering of rocks and minerals. 	 			                        (7hrs)
Unit 8. Physiographic units of Nepal: Physiographic units of Nepal with dominant soil types, Major soil types of Nepal.                                      								           (3hrs)
B. Practical (30 hrs)
	S.N.
	Topics
	Practical 

	1
	Identification and function of laboratory tools and equipments used in soil science practical
	1

	2
	Soil and plant sampling and their preparation for laboratory analysis
	1

	3
	Determination of soil solid and moisture content in different land use systems
	1

	4
	Determination of soil bulk density
	1

	5
	Determination of soil particle density
	1

	6.
	Relationship among soil bulk density,  particle density  and  porosity 
	1

	7.
	Determination of soil texture by Hydrometer method
	1

	8.
	Determination of soil consistency by feel method
	1

	9.
	Use of Munsell color chart to determine soil color
	1

	10.
	Study on soil structure and water stable aggregates
	1

	11.
	Determination of soil pH of different land use systems
	1

	12.
	Calculation of lime requirements to reclaim soil acidity
	1

	13.
	Identification of major soil forming rocks
	1

	14.
	Identification of major soil  minerals
	1

	15
	Determination of electrical conductivity of different soils
	1

	Total
	15
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Weeds  Management in Horticulturl Crops
Course No: AGR127                                                                			 Semester: II
Course Title: Weeds Management in Horticultural Crops         		              Credits:  1+1
Nature of the Course: Theory + Practical                 	   Teaching hours: 15+30
Objective: 
· to provide students about knowledge, skill and scientific weed management practices of field crops.
Course Contents 
A. Theory (15 hrs)
Unit 1. Introduction: (i) Definition, characteristics and classification of weeds; losses caused and economic importance of weeds.	            								         (2 hrs)
Unit 2. Weed ecology: Weed ecology;weed population, relative frequency, density,  reproduction and mode of weed seed dispersal; competition between crops and weeds.	                           			         (3 hrs)
Unit 3. Control measure: Concept of prevention, eradication and control; weed control methods: physical, cultural, biological and chemical methods; integrated weed management; introduction to herbicides, selectivity, compatibility with other pesticides and fertilizers.	                           				        (3 hrs)
Unit 4. Weed management in major orchard, garden and  field crops in Nepal: Weed management in cereals, oilseeds, legumes, rape seed and mustard, industrial crops, potato, various vegetable and fruit crops.                  (7 hrs)
B. Practical (30 hrs)
(i) Collection, identification and preservation of weeds specimens (6). (ii) Use of different herbicides in crop fields (5). (iii) Calculation of herbicides requirement for different formulation (4). (iv) Calibration of sprayer (1). (v) Weed control in the field by physical methods (1). (vi) Common and trade name of important herbicides (3). (vii) Field visit and report writing (10).
References
Gupta O.P.  1999. Scientific Weed management. Mrs. Saraswati for Agro Botanica,  Bikaner, India.
Rao V.S. 1998. Principle of Weed Science. Oxford and IBH publishing Co., New Delhi.
Singh C. 1997. Modern Techniques of Raising Field Crops. Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi.


Rural Sociology
Code No: EXT128                                                                   			Semester: II
Course Title: Rural Sociology                                                   		              Credits:  2+1
Nature of the Course: Theory + Practical                 	  Teaching hours: 30+30
Objectives: 
· to acquaint students with basic concepts, theories and methods of rural sociology, 
· enable them to apply the concept and the theories in analyzing the rural sociological development process in Nepal.
Course Contents
A. Theory (30 hrs)
Unit 1. Introduction: (i) Rural sociology: meaning, nature and importance. (ii) Relation of rural sociology with other science, and social science. (iii) Major scope and fields of rural sociology, methods and tools of rural sociology. (iv) Sociology and way of life.		                        				         (5 hrs)
Unit 2. Rural society and social structure: (i) Concept of rural society, meaning, types of society, nature. (ii) Family, marriage, kinship, community, state, nation. (iii) Traditions, norms, values, rule, laws, practices, and modification. (iv) Rural community and its features, Nepali rural community and its global context. (v) The rural social system, social process, rural hierarchy, caste, ethnicity, family, power, structure and economy, gender concept, role of gender in agriculture and NRM.		         				        (5 hrs)
Unit 3. An overview of social, economic, and cultural structure of Nepal: (i) Nepali society as diversity of society, caste, religion, and culture. (ii) Diversity of economic sources; agriculture, animal husbandry, labour, industry, cottage industry, trade and commerce, patterns and problems in economy, ways of solutions.                                        (5 hrs)
Unit 4. Land system, policy and practice: (i) Kipat, Raikar, Guthi, Birta, Land reform of Nepal – 2021, 2056 BS. (ii) Land use in mountain, hill and plain area of Nepal. (iii) Land care, maintain and promotion of soil quality.(4 hrs)
Unit 5. Rural organization, leadership development and society development: (i) Concept and basic elements of rural society organization. (ii) Organization building process and development. (iii) Induced and indigenous organization. (iv) Civil Society Organization (CSO), role of CSO in social reformation. (v) Leaders and leadership building in rural social development, good leader and model society.                    			          (5 hrs)
Unit 6. Conflict and mediation trend in society: Conflict and contradiction in rural society, different ways of solution, models mediation, agreement, arbitration.	       					          (3 hrs)
Unit 7. Current discourses on rural sociology: (i) Civil society and people participation in development. (ii) Social inequality, causes and disadvantage. (iii) Policy of social inclusion in Nepal.                                          (3 hrs)
B. Practical (30 hrs)
Rural Sociology field report.
"Students will be deputed to stay in rural/village area for two weeks to share experience and collect informations.On the basis of collected data a field report about more than 20 pages based on any successful component of the rural sociology will be prepared .The department will set a framwork for field study study report .The evaluation of this task willbe as apart of the examination.
References
Bhattachan K.B. and Mishara C. eds. 2000. Devemental Practice in Nepal. Central Development of Sociology and Anthropology, Tribhuvan University, Kathmandu, Nepal.
Bista D.B. 1991. Fatalism and Development: Nepal’s Struggle for Modernization. Orient Longman, Calcutta, India.
Chitamber J.B. 1997. An Introductory of Rural Sociology. New Age International Private Limited, New Delhi, India.
Desai A.R. 1995. Rural Sociology in India. Fifth edition. Popular Prakasan Pvt. Ltd., Bombay, India.
George R. 2005. Sociological Theory. Mc Graw Hill Book Company USA/Singapore.
Gurung S.B. 1998. Rural Development Approach in Nepal. Deva Publication, Kathmandu, Nepal.
Mathema D.R. and Kanhiya R.B. 2000. Strategy of Rural Development in Nepal, Some Observation Some Thoughts. Sewa Printing Press, Kathmandu, Nepal.
Shankar Rao C.N. 2008. Sociology. Sixth revised edition. S. Chand Limited and Company.
Singh K. 1998. Rural Development: Principle, Policies and Management. Sage Publication. 
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Principles of Genetics and Plant Breeding
Code No: AGR231                                                                      		          Semester:  III
Course Title: Principles of Genetics and Plant Breeding           		           Credits:  2+1
Nature of the Course: Theory + Practical                 	Teaching hours: 30+30
Objectives: 
· Provide basic and applied knowledge of genetics and enable students to understand the mechanism of inheritance, gene manipulation and bring improvement in crops,
· Instruction and practice in understanding genetics and genetic tools in the improvement of horticulture and ornamental crops, and 
· Strategies and tools for the application of genomic information to the development of crops with improved traits. 
Course Contents
A. Theory (30 hrs)
Unit 1. Genetics: (i) Cell structure, organelles and their functions. (ii) Cell divisions and fundamental principle of inheritance, cytoplasmic inheritance. (iii) Nucleic acids, their structures, functions and synthesis. (iv) Recombinant DNA, cloning and amplification of DNA. (v) Restriction maps and molecular genetic maps. (vi) Gene transfer methods and transgenic plants, their uses and issues. (vii) Genetics and genomics with an emphasis in the newest discoveries, as well as new approaches to genome analysis. 			     (3+5+3+3+2+3+4= 23 hrs)
Unit 2. Plant Breeding: (i) Historical perspectives and importance of plant breeding, general biological concepts, fundamental principles and theories utilized in the science of plant breeding and cultivar development and the role of breeding in crop improvement. (ii) Tools in plant breeding, classical methods of plant breeding, cultivar release, commercial seed production, and Inbreeding depression and heterosis. (iii) Emerging topics, methods and application of new technologies in plant breeding. (iv) Genetic variation, polyploidy, and inheritance of foliar variegation.               						   (6+6+6+4= 22 hrs)
B. Practical (30 hrs)
(i) Preparation of fixatives and stains. (ii) Squash and smear techniques. (iii) Preparation of permanent slides of cell divisions. (iv) Determination of pollen fertility and viability. (v) Statistical analysis of segregation of different traits using chi-square test. (vi) Breeding objectives and techniques in major field crop plants. (vii) Floral biology – its measurement, emasculation, crossing and selfing techniques in major crops. (viii) Determination of mode of reproduction in crop plants, handling of breeding material and maintenance of experimental records in self and cross pollinated crops. (ix) Demonstration of hybrid variation and production techniques. (x) Induction of mutation by using ionizing radiation and chemicals. (xi) Pollen culture and production of dihaploid plants. (xii) Extraction of DNA. (xiii) Experiments to determine genetic diversity by using gel-electrophoresis. 
References
Bhattacharjee S.K. 2006. Advances in Ornamental Horticulture. Vols. I-VI. Pointer Publ.
Choudhary R.C. 1993. Introduction to Plant Breeding. Oxford & IBH.
Snustadd P. and Simmons J.M. 2000. Principle of Genetics. John Wiley & Sons, Inc. New York, Chichester, Weinheim, Brisbane, Singapore & Toronto.
Stoskopf Neal C. et al. 1993. Plant Breeding Theory and Practice. 
Verne G. 1975. Genetics of Flowering Plants.

Plant Propagation and Nursery Management
Code No: HRT232                                                                 		             Semester:  III
Course Title: Plant Propagation and Nursery Management       		              Credits:  1+1
Nature of the Course: Theory + Practical                 	  Teaching hours: 15+30
Objectives:
· This will enable the understanding of plant propagation and develop skill in different types of propagation.
· Help understand the legal process of operating a commercial plant nursery.
Course Contents
A. Theory (15 hrs)
Unit 1. Basics of propagation: Propagation: need and potentialities for plant multiplication, sexual and asexual methods of propagation, advantages and disadvantages. Seed dormancy: internal and external factors, scarification and stratification, nursery techniques. Apomixes: mono-embrony, polyembrony, chimera and bud sport.	                                        								        (2 hrs)
Unit 2. Propagation media: Media, characteristics of good media, types of media such as peat, sphagnum moss, perlite, vermiculite.                   								        (2 hrs)
Unit 3. Propagation structures: Mist chamber, humidifiers, greenhouses, glasshouses, cold frames, hot beds, poly-houses, nursery (tools and implements).                                                                                           (2 hrs)
Unit 4: Propagation methods: physiology and techniques: Use of growth regulators in seed and vegetative propagation, methods and techniques of cutting, layering, grafting and budding physiological & bio chemical basis of rooting, factors influencing rooting of cuttings and layering, graft incompatibility. Anatomical studies of bud union, selection and maintenance of mother trees, collection of scion wood stick, scion-stock relationship, and their influences, bud wood certification, techniques of propagation through specialized organs, corm, runners, suckers. Micrografting, hardening of plants in nurseries. Insect/pest/disease control in nursery.                    (6 hrs)
Unit 5. Commercial nursery management: Legal aspects and economics of operating a commercial nursery. Quality and inventory control. Shipping practices and financial management. Site selection, nursery layout, supply purchasing, advertising related to nursery business.	                        			        (3 hrs)
B. Practical (30 hrs)
Media for propagation of plants in nursery beds, pot and mist chamber. Preparation of nursery beds and sowing of seeds. Raising of rootstock. Seed treatments for breaking dormancy and inducing vigorous seedling growth. Preparation of plant material for potting. Hardening plants in the nursery. Practicing different types of cuttings, layering, graftings and buddings including opacity and grafting, etc. Preparation of plant growth regulators for seed germination and vegetative propagation. Digging, labeling and packing of fruit plants. Maintenance of nursery records. Use of different types of nursery tools and implements for general nursery and virus tested plant material in the nursery. Cost of establishment of, polyhouse and their maintenance. Top grafting, bridge grafting and nursery management. Nutrient and plant protection applications during nursery. Visit as per course need to nursery and interact with the owner and assess their business plan.
References
Bose T.K., Mitra S.K. and Sadhu M.K. 1991. Propagation of Tropical and Subtropical Horticultural Crops. Naya Prokash, India.
Dey K.K. 1992. An Introduction to Plant Tissue Culture. New Central Book Agency, Calcutta, India. 
Peter K.V. 2008. Basics of Horticulture. New India Publ. Agency, India.
Radha T. and Mathew L. 2007. Fruit Crops. New India Publ. Agency, India.
Rajan S. and Baby L.M. 2007. Propagation of Horticultural Crops. New India Publ. Agency, India 


Winter Vegetables
Code No: HRT233                                                                  		             Semester:  III
Course Title: Winter Vegetables                                                		              Credits:  2+1
Nature of the Course: Theory + Practical                	 Teaching hours: 30+30
Objectives: Upon the completion of the course the students will develop the knowledge and skills in winter vegetable production and management.
Course Contents
A. Theory (30 hrs)
Unit 1. Outline of vegetable crops: Area, production, economic importance, export potentials, description of OP varieties and hybrids, climate and soil requirements, nursery practices, direct seeding and transplanting of vegetables, planting techniques, water,  nutrient deficiencies and growth regulator application, cropping system and factors that govern yield. Economics of cultivation of vegetable crops.                                     (4 hrs)
Unit 2. Production technology of following vegetable crops: Cabbage, cauliflower, knolkhol, broccoli, brussel’s sprout, Chinese cabbage, broad leaf mustard, lettuce, spinach, swisschard, radish, carrot, turnip, beetroot, potato, garlic, onion, leek, asparagus, globe-artichoke and peas.	         		      (13 hrs)
Unit 3. Seed production of vegetables crops: concept of seed nucleus, foundation and certified seeds, seed quality standards, off-season production of major vegetables. 					          (4 hrs)
Unit 4. Plant protection problems and their management: Major insects pests and diseases of important vegetables crops III, the causes, symptoms/signs of the pests and diseases and their control measures.          (4 hrs)    
Unit 5. Physiological disorders and post-harvest handling: Causes, factors and remedial measures of important physiological disorders of major vegetable crops III. Maturity indices and post-harvest handling including harvesting, grading, cleaning, packaging, storage and marketing of these vegetables.            (3 hrs)
Unit 6. Minor vegetables of temperate nature: Importance, production techniques, fresh and post-harvest utilization of minor temperate vegetables crops. 	       				                     (2 hrs)
B. Practical (30 hrs)
Identification and description of varieties/hybrids; propagation  methods, nursery management, preparation of field, sowing/ transplanting; fertilizer applications and intercultural operations, Identification of pests and diseases, identification of physiological disorders and their corrections; post harvest handling; cost of cultivation and field visit as per need of course.
References
Bose T.K., Kabir J., Mality T.K., Parthasarathy V.A. and Som M.G. 2003. Vegetable Crops. Vol. I-III. Naya Udyog.
Bose T.K., Som G. and Kabir J. 2002. Vegetables Crops. Naya Prokash.
Decoteau D.R. 2000. Vegetables Crops. Prentice Hall.
Fageria M.S., Choudhary B.R. and Dhaka R.S. 2000. Vegetables Crops: Production Technology. Vol. II. Kalyani.
Gopalakrishnan T.R. 2007. Vegetable Crops. New India Publ. Agency.
Rana M.K. 2008. Olericulture in India. Kalyani Publ.
Rana M.K. 2008. Scientific Cultivation of Vegetables. Kalyani Publ.
Saini G.S. 2001. A text book of Oleri and Flori Culture. Aman Publ. House.
Salunkhe D.K. and Kadam S.S. 1998. Handbook of Vegetable Science and Technology: Production, Consumption, Storage and Processing. Marcel Dekker.
Singh D.K. 2007. Modern Vegetable Varieties and Production Technology. International Book Distributing Co.


Temperate Fruits
Code No: HRT234                                                                  		           Semester:  III
Course Title: Temperate Fruits                                                   		            Credits:  2+1
Nature of the Course: Theory + Practical                 	 Teaching hours: 30+30
Objectives: Upon the completion of the course the students will be able to explain the basic principles and practices of temperate fruit production and management.
Course Contents
A. Theory (30 hrs)
Unit 1. General outline of temperate fruits and their principles: Classifications of fruits including genome classifications. Temperate fruit pockets of  Nepal, production, demand, export potentials, climatic and soil requirements, planting and propagation techniques, high density planting,  growth regulators usages in temperate fruit orchards, factors and remedies of fruit cracking and fruit tree decline.		         (6 hrs)
Unit 2. Production techniques of the following temperate fruits: Apple, pear, peach, plum, apricot, cherry, persimmon, pomegranate, strawberry, kiwi, almond, walnut, olive and grapes.	                                     (12 hrs)
Unit 3. Special production problems and their management: Causes and control measures of special production problems of apple, pear, peach, cherry, pomegranate, kiwi and grape.                                       (4 hrs)
Unit 4. Plant protection problems and their management: Identification of important insect pests and diseases that affect temperate fruit industry. Brief description of causes and control measures, including IPM techniques of these pests and diseases.	        				           			        (3 hrs)
Unit 5. Physiological problems and post-harvest practices: Symptoms, causes and control measures of physiological disorders of temperate fruits. Post  harvest practices and knowledge including harvest indices, harvesting practices in temperate fruits                     			          			         (3 hrs) Unit 6. Minor temperate fruits: Importance, characters and special adaptation, production and utilization of minor temperate fruits such as mulberry, blueberry, yellowberry, blackberry, chestnut, hazelnut and pecan nut. (2 hrs)                                                                                                                                       
B. Practical (30 hrs)
Sapling production and nursery management practices, description and identification of temperate fruits, maturing and fertilization, planting systems, preparation and use of growth regulators, training and pruning in any temperate fruit (apple, pear, plum, peach, kiwi, grapes and nuts) crops. Visit to private orchards as per course need. Working out economics for apple, pear, plum and peach.  
References
Bose T.K., Mitra S.K. and Sanyol D. 2002. Fruits of India – Tropical and Subtropical. Vol. I, II. 3’rd edition. Naya Udyog.
Chadha K.L. and Pareek O.P. 1996. Advances in Horticulture. Vol. I. Malhotra Publ. House.
Chadha K.L. and Shikhamany S.D. 1999. The Grape: Improvement, Production and Post-Harvest Management. Malhotra Publ. House.
Janick J. and Mooore J.N. 1996. Fruit Breeding. Vols. I-III. John Wiley & Sons.
Janick J. and Moore J.N. 1996. Fruit Breeding. Vols. I-II. John Wiley & Sons.
Radha T. and Mathew L. 2007. Fruits Crops. New India Publ. Agency.
Shrestha G.K. 1996. World Commercial Fruits at a Glance. Technical Concern, Kathmandu, Nepal.
Shrestha G.K. 2010. Applied Fruit Science. Sajha Prakashan, Lalitpur, Nepal.
Singh S., Shivankar V.J, Srivastava A.K. and Singh I.P. 2004. Avdances in Citriculture. Jagmander Book Agency.


Commercial Floriculture
Code No: HRT235                                                               		             Semester:  III
Course Title: Commercial Floriculture                                 		              Credits:  2+1
Nature of the Course: Theory + Practical                 	  Teaching hours: 30+30
Objective:
· to understand basic production technology of cut flowers and foliages and their post-harvest handling.
Course Contents
A. Theory (30 hrs)
Unit 1. Production technology of flowers: Scope and importance of commercial floriculture in Nepal, production techniques of ornamental plants like Rose, Carnations, Gladiolus, Tuberose, Gerbera, Cymbidium, Static, Chrysanthemum, Anthurium, Jasmine, Dahlia, Bird of Paradise, China Aster, Marigold and Gomphrena. (15 hrs)                             
Unit 2. Cut foliage and pot plants: Importance of cut foliages and pots plants; production technology of cut foliages: ferns, ornamental eucalyptus, asparagus, fatsia, aspidistra, croton, cordyline, aralias, coleus, acuba, cycads, areca palms. Production technology of important pot plants: petunia, dianthus, bougainvillea, azalea, philodendron and palms.          								      (10 hrs)
Unit 3. Post harvest technology of cut flowers and foliages: Post harvest technology of important cut flowers and cut foliages. 	                         								        (4 hrs)
Unit 4. Dry flowers: Dehydration technique for drying of flowers.       				         (1 hr)
B. Practical (30 hrs)
Identification of commercially important floricultural crops up to variety level. Propagation practices in few important cut flowers and foliages, sowing of seeds/corms and raising of seedlings of annuals cut flowers crops. Propagation by cutting, layering, budding and grafting. Training and pruning of roses.  Production of important cut flowers and foliage, Use of chemicals and other compounds for prolonging the vase life of cut flowers. Drying and preservation of flowers. 
References
Bhattacharjee S.K. 2006. Advances in Ornamental Horticulture. Vols. I-VI. Pointer Publ.
Bose T.K., Maiti R.G., Dhua R.S. and Das P. 1999. Floriculture and Landscaping. Naya Prokash.
Reddy S., Janakiram B., Balaji T., Kulkarni S. and Misra R.L. 2007. Hightech Floriculture. Indian Society of Ornamental Horticulture, New Delhi, India.


Introductory Plant Pathology
Code No: PLP236                                                               		             Semester:  III
Course Title: Introductory Plant Pathology                                		              Credits:  2+1
Nature of the Course: Theory + Practical                 	   Teaching hours: 30+30
Objective:
· to understand the basic principles of plant pathology, explain the reoccurrence and spread of the plant pathogens, and identify the major causal organisms (fungi, bacteria and nematodes).
Course Contents
A. Theory (30 hrs)
Unit 1. Introduction: Definition and scope; basic principles of plant pathology, plant disease classification, and general symptoms.	           								         (2 hrs)
Unit 2. Fungi: Morphological characters of fungi, asexual/sexual reproduction and fruiting bodies; classification of fungi with their diagnostic characters. Myxomycota: Plasmodiophora and Spongospora. Mastigomycotina: Synchytrium, Pythium, Phytophthora, Albugo, Sclerospora, Plasmopara, and Peronosora. Ascomycotina: Taphrina, Protomyces, Erysiphe, Claviceps. Basidiomycotina: Puccinia, Melampsora, Uromyces, Ustilago, & Tilletia. Deuteromycotina: Colletotrichum, Alternaria, Cercospora, Fusarium, Helminthosorium, Pyricularia, Sclerotium, Sclerotinia, Rhizoctonia. 				        (9 hrs)                                                                                    
Unit 3. Bacteria: Definition, general morphology of bacterial cell and their functions. Classification, and characteristics of Xanthomonas, Psedomonas, Erwinia, Agrobacterium, Corynebacterium and Streptomyces. (5 hr)
Unit 4. Viruses, Mycoplasma and Spiroplasma: Characteristics of virus; virus multiplication and transmission, Mycoplasma and Spiroplasma characters.					          (2 hrs)	                                                                                   
Unit 5. Other pathogens: General characteristics, life cycle and reproduction of nematode; characteristics of Anguina, Heterodera, Meloidogyne and Hirshmaniella.                                                                               (4 hrs)
Unit 6. Other topics: Pathogenecity and pathogenesis; survival and dissemination of plant pathogens; epidemiological study; pre/ post-exposed defense mechanisms; physiology of infected plants; enzymes, microbial toxins; disease forecasting and principles of disease management.       			         (8 hrs)
B. Practical (30 hrs)
(i) Study about microscope. (ii) Differentiation between abiotic and biotic plant diseases. (iii) Cleaning and sterilization of glasswares. (iv) Preparation of PDA tube and plate. (v) Isolation of fungi from diseased plant and soil. (vi) Identification of fungi. (vii) Calibration and measurement of fungal spores. (viii) Media preparation for bacterial isolation. (ix) Isolation and identification of Grahm +ve and –ve bacteria. (x) Extraction and identification of soil nematode- pathogenic and saprophytic.
References
Chaube H.S. and Singh R. 2001. Introductory Plant Pathology. Internaitonal Book Distributing Company, Lucknow, India.
Singh R.S. 1994. Plant Pathogens: The Fungi. Oxford and IBH Publishing Co. Pvt. Ltd. New Delhi, India.
Singh R.S. 1999. Introduction to Principles of Plant Pathology. Third edition. Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi, India.


Water Management of Horticultural Crops
Code No: AEN237								             Semester:  III
Course title: Water Management of Horticultural Crops	 				Credits:  2+1
Nature of the Course: Theory + Practical	             				         Teaching hours: 30+30

Objectives: upon the completion of the course, the student will develop knowledge and skill on basic principles and practices of irrigation and drainage, soil-water-plant relationship, water requirement, irrigation methods, scheduling irrigation and irrigation systems in Nepal.
Course Contents
A. Theory (30 hrs)
Unit I: Introduction: concept of irrigation and drainage, definition and objectives of irrigation, Importance of irrigation in crop production; climatic condition and need for irrigation, water resource potential in Nepal, and environmental consequences of irrigation.							          (2 hrs)
Unit 2: Irrigation systems: farmer managed irrigation systems in Nepal–indigenous and modern; initiatives for irrigation development in Nepal, major irrigation systems in Nepal; status and performances of irrigation systems in Nepal. 					             				          (3hrs)
Unit 3. Water relation: soil-water-plant relationship, physical properties of soil in relation to irrigation, soil moisture constant, soil water retention and movement, soil moisture regimes and their responses to crops, rooting characteristics and soil moisture extraction pattern and critical stages of crops for irrigation, moisture stress, types of field moisture losses.                  						         (4hrs)
Unit 4. Potential evapo-transpiration (PET): concept of evaporation, transpiration, evapo-transpiration, consumptive use, potential evapo-transpiration, crop coefficient, seasonal ET, actual ET, estimated ET by field and empirical methods, effective rainfall, crop period.                           				         (3hrs)
Unit 5. Crop water requirement: determination of crop water requirement- transpiration ratio method, depth-interval yield method, soil moisture depletion method, climatological method, field experiment method and drum culture methods evapo-transpiration. 			            				          (3hrs)
Unit 6. Irrigation scheduling: objective and strategies of irrigation scheduling, function of irrigation water, limiting soil moisture condition, depth and frequency of irrigation, deficit irrigation, allowances soil moisture depletion, soil, plant and climatic indicators for irrigation scheduling.   				         (3hrs)
Unit 7. Irrigation methods: surface method-check basin, border strip, contour lateral, ring basin,  furrow, corrugation; sub-surface methods-drip, trickles; overhead methods-sprinkler and and green house and landscape irrigations fertigation; water use efficiency, quality of irrigation water. 				          (4hrs)
Unit 8. Utilization of ground water: water lifting devices – pumps (shallow and deep well), capacity, power calculations, Irrigation water measurement – weirs, flumes and orifices and methods of water measurement and instruments, water conveyance systems, open channel and underground pipeline. 	             	          (4hrs)
Unit 9.  Drainage system: water logging and its effect; causes of water logging, land drainage, classification of drainage, benefits of drainage; essential requirement of drain, surface drain and close drain.          (2hrs)
 Unit 10. Rain harvest: importance, principles and practices of rainfed agriculture; rain harvest methods, soil moisture conservation in Nepal. (2hrs)
B. Practical (30 hours)
1. Measurement of soil moisture: Gravimetric, Tensiometer, Feel and Appearance and soil moisture meter methods  2
2. Determination of soil moisture constant: Saturation Capacity (SC), Field Capacity (FC), Permanent Wilting Point (PWP)  and Ultimate Wilting (UW) 2
3. Measurement of infiltration rate of soil: use of double ring infiltrometer, single ring infiltrometer, 1
4. Determination of evapotranspiration by using climatic data: use of Penman’s Method, use of Blaney-Crddle Method, Using pan evapometer, lysimeter 2
5. Study of different irrigation methods for horticultural crops:  2
6. Determination of field water losses, seepage, run-off and  percolation 1
7. Measurement of flow of water in open channel by using float method, flow measuring devices-weirs, Parshall flume, cutthroat flume and orifices 1
8. Design and layout of micro irrigation systems for different horticultural crops 1
9.  Developing fertigation schedule for horticultural crops 1. 
10.  Design and layout of farm ponds 1
11. Field visit as per need of the course requirement 1 
References 
Michael, A.M. 1997. Irrigation Theory and Practices, Vikas Publishing House, New Delhi
Modi, P.N. 2000.Irrigation Water Resources and Water Power Engineering. IV ed., Standard Book House, Delhi
Sankara Reddi, G.H. and T.Yellamanda Reddy, 1995. Efficient use of Irrigation Water. Kalyani Publishers, New Delhi. 
Sharma, R. K., and T. K. Sharma. 2002.  Irrigation Engineering. S. Chand and Company Ltd New Delhi
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Agricultural Biotechnology
Code No: BIT241								           Semester:  IV
Course title: Agricultural Biotechnology			 				Credits:  2+1
Nature of the Course: Theory + Practical	             				          Teaching hours: 30+30
Objectives: At the end of the course the students should be able to explain the basic concept of biotechnology and acquaint with the principles, techniques, and commercial applications of plant tissue and cell culture and micropropagation to plant improvement.
Course Contents
A. Theory (30 hrs)
Unit 1. Introduction: definition, history and field of biotechnology; current activities and future scope of biotechnology in agriculture in Nepal; plant biotechnology: definition, types, relation to other disciplines, future scope of plant biotechnology in Nepal, small scale agricultral biotechnology.   			         (3 hrs)
Unit 2. Genetic engineering and gene cloning: definition, history, basic steps involved and methods of genetic engineering;  restriction enzymes and its types; gene cloning venders and methods of gene cloning; application of genetic engineering in agriculture. 				            			         (5 hrs) 
Unit 3. Plant Micro-Propagation Technique: Phyto hormones and their role in plant tissue culture, Media preparation, Axillary buds proliferation, Regeneration through meristem  cell culture, callus cultures, organogenesis and somatic embryogenesis; Production, preservation and use of somatic embryos. Protoplast isolation and culture; Cryopreservation and germ plasm storage; Micropropagation of horticultural plants. (6 hrs)
 Unit 4. Tissue and Cell culture Techniques: Essentials of a tissue culture laboratory, Biosafety, Media, Media preparation, General techniques in tissue culture, Environment for tissue culture, Maintenance of callus, Techniques of Meristem culture and in vitro grafting for the production of virus free plants. Pollen/ microspore culture for haploid plant production, use of haploids in plant breeding and mutation research. Techniques of Embryo culture and embryo rescue in agricultural and horticultural corps, Endosperm culture; somatic hybridization and production of hybrids.  Plant tissue culture as industry. 			       (10 hrs)
Unit 5. Polymerase chain reaction and gel electrophoresis. 	            				           (2hrs)
Unit 6. Plant breeding at molecular level: molecular marker technology, marker assisted selection in plant breeding. QTL (Quantitative  Trait Loci), protoplast fusion; importance of GM plants, testing GM crops. (4 hrs)            
B. Practical(30 hrs)  
Plant Micro-Propagation Techniques (Plant tissue culture) 
· Sterilization techniques in plant tissue culture, Composition of media and media preparation from stock solutions.   (3 lab classes)
· Callus culture and growth of callus.(2 lab classes) 
· Induction of direct and indirect somatic embryogenesis from callus and preparation of synthetic seeds. (2 lab classes)
· Micropropagation of plants by axillary bud/ single node culture proliferation.  (1 lab class)
· Isolation of genomic (by CTAB method) and mitochondrial DNA of plants. (2  lab classes) 
· Agrobacterium mediated transformation of tobacco/Arabidopsis using leaf disc method and production of transgenic plant.  (3 lab classes)
· Molecular biological test of transgenic plants (T0) by PCR-method  Southern blot (Dig-labeling)  (2 lab classes)
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Purohit, S.S. (2005). Biotechnogy fundamentals and application. Student edition. 
Sastry, M.V.S., Muralidharan, K, and Prasad, G.S.V. (2004).Production and marketing of seed and seed material. Padma Publishers.
Adrian, S.N. Scot N and Fowler, M. (2003). Plant Biotechnology: The genetic manipulation of plants. Oxford University Press.
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Introductory Entomology
Code No: ENT242				              				          Semester:  IV
Course title: Introductory Entomology			 				Credits:  2+1
Nature of the Course: Theory + Practical	             				          Teaching hours: 30+30
Objectives: Upon the completion of this course, the students will be able to understand the fundamentals of introductory entomology, and learn about valuable insects, such as honeybee, silkworm and lac insects.
Course Contents
A. Theory (30 hrs)
Unit 1. 	Introduction: definition, position of insects in animal kingdom; reasons for the dominance of insects over other animals; beneficial and harmful insects.				           		          (4 hrs)
Unit 2.  External morphology, body regions: head, thorax and abdomen, external processes, cuticle; head: segmentation, structure, modifications, mouth parts and their modifications, antennae and their modifications, photoreceptors (compound eyes, ocelli and stemmata); thorax: segmentation, structure, legs and their modifications, wing venation and their modifications; abdomen: segmentation and structure, abdominal appendages.	          						 			         (7 hrs)         
Unit 3.  Internal anatomy: digestive, reproductive (male and female), respiratory, circulatory, nervous and excretory systems.	           								         (5 hrs)          
Unit 4.  Insect metamorphosis and development.                                  				         (2 hrs)
Unit 5.  Classification and study of economically important orders and families of insects: orders – Thysanura, Odonata, Orthoptera, Dictyoptera, Isoptera, Mallophaga, Siphunculata (Anoplura), Thysanoptera, Hemiptera (Heteroptera), Homoptera, Siphonaptera, Coleoptera, Lepidoptera, Diptera, and Hymenoptera.	          (7 hrs)       
Unit 6.  Introduction to Industrial Entomology: apiculture, sericulture, lacculture. 		          (5 hrs) 
B. Practical (30 hrs)	        			
(i) Collection and preservation of insects. (ii) External morphology of an insect. (iii) Insect mouth, antennae, legs, wings and their modifications. (iv) Internal anatomy of an insect (digestive, reproductive – male and female, nervous, circulatory and respiratory systems). (v) Insect metamorphosis. (vi) Types of larvae and pupae. (vii) Life-cycle of honeybee, silkworm and lac insects. (viii) Classification of insects: important families of the orders Thysanura, Odonata, Orthoptera, Dictyoptera, Hemiptera, Homoptera, Coleoptera, Diptera, Lepidoptera, Hymenoptera and other orders of economic importance.
References
Borer D.J., Delong D.M. and Tripplehorn C.A. 1976. An Introduction to the Study of Insects. Holt. Rinehart and Winston, Inc., New York, USA.
Richards O.W. and Davies R.G. 1977. Imm’s General Textbook of Entomology. Vol. I and II. Chapman and Hall, London, UK.






Agricultural Microbiology
Code No: MIB243				               			             Semester:  IV
Course title: Agricultural Microbiology		               			            Credits:  2+1
Nature of the Course: Theory + Practical	             				         Teaching hours: 30+30
Objectives:
1. To acquaint students with the basic laboratory techniques and tools of microbiology. 
1. To introduce the fundamental characteristics of various microorganisms. 
1. To enable better understanding of students about the microscopic world around them and microbial diversity in soils.
1. To highlight the role of soil microorganisms in soil fertility and plant growth promotion. 
1. To develop experimental skills in soil microbiology which, include isolation of beneficial microorganisms from soil and plant and their mass production. 
Course Contents
A. Theory (30 hrs)
Unit 1. History and scope of microbiology: Bacterial cell structure. Definition and scope-Spontaneous generation theory. Contributions of Anton Von Leeuwenhoek, Louis Pasteur, John Tyndall, Robert Koch, Edward Jenner, Joseph Lister, Beijerinck, Winogradsky and Waksman; Position of microorganisms in living world; Prokaryotes Vs Eukaryotes; Groups of microorganisms; Bacterial size, shape and arrangement and morphology; functional anatomy of bacteria; structure and organization of a bacterial cell: Invariant and variant components structure and organization of microbial cell, Morphology of fungi and algae- economic importance.				         (5 hrs)                                                                                                                                                                   
Unit 2. Microbiological Techniques Microscopy: Principles and types; staining of microorganisms-principles; sterilization and disinfection techniques; principles and methods of sterilization - physical methods – heat, filters, and radiation; chemical methods; isolation of pure culture techniques - enrichment culturing, dilution-plating, streak plate, spread plate methods; preservation of microbial cultures.			         (7 hrs)                                                          
Unit 3. Microbial Physiology and Metabolism: Bacterial growth, reproduction and factors influencing bacterial growth – Growth curve: environmental condition for growth- nutritional types and metabolic diversity of bacteria; principles of energy generation and carbon metabolism; fermentation–respiration in bacteria- Metabolic diversity in bacteria-overview, outline classification of bacteria – bergey’s manual of systematic bacteriology Edn-II. 					           				        (5 hrs)                   
Unit 4. Overview of Soil Microbiology: Definitions- Concepts and scope, discovery, distribution and importance of soil microorganisms in soil fertility - factors affecting the activities of soil microorganisms; Rhizosphere microorganisms and importance; Phyllosphere microorganisms - plant-microbe and microbe-microbe interactions in soil.                                						        (5 hrs)
Unit 5. Microbial transformation of nutrients in soil: Microbial transformation of nutrients in soil - carbon, phosphorous and sulphur cycle; nitrogen cycle, biological nitrogen fixation - symbiotic and non-symbiotic microorganisms, Process of nodulation and nitrogen fixation; Silicate and zinc solubilising bacteria - types and importance of biofertilizers in agriculture; mass production and quality control of biofertilizers.         (8 hrs)                                                                                                        
B. Practical (30hrs)
1. 	Handling light microscope.
2. 	Staining techniques -Simple and Differential staining. 
3. 	Sterilization -equipment and apparatus used for sterilization. 
4. 	Media preparation for bacteria, fungi and actinomycetes. 
5. 	Enumeration of soil microorganisms - serial dilution plate technique. (bacteria, fungi, and actinomycetes) 
6. 	Purification and preservation of bacteria & fungi. 
7. 	Morphological and biochemical characters of bacteria. 
8. 	Conn’s direct microscopic count and Burried slide technique. 
9. 	Organic matter decomposition - measurement of CO2 evolution. 
10. 	Demostration of antibiosis – crowded plate assay. 
11. 	Isolation of symbiotic, non symbiotic and associative N 2 fixing microorganism – Rhizobium, Azosprilium and Azotobacterillum and Azotobacte. 
12. 	Mass production of biofertilizers. 
References 
Black, J.G. 2005. Microbiology: Principles and Explorations, John Wiley, USA. 
Michael Madigan, John Martinko and Jack Parker. 2006. Brock Biology of Microorganisms. 11th Edition. Benjamin Cummings. England. 
Prescott, M.J., Harley, J.P. and Klein, D.A. 2002. Microbiology. 5th Edition, WCB Mc GrawHill, New York. 
Singh, T. Purohit, S. S. and Parihar, P. Soil Microbiology. 2010. Mrs. Saraswati Purohit. India. 
Subba Rao, N.S. 2006. Soil Microbiology (4th Edition of Soil Microbiology and Plant Growth). Oxford & IBH, New Delhi. 













Orchard Management
Code No: HTR244                                                                		             Semester:  IV
Course Title: Orchard Management                                           		              Credits:  2+1
Nature of the Course: Theory + Practical                 	   Teaching hours: 30+30
Objectives: Upon the completion of the course the students will be able to develop knowledge and skill in basic principles and practices of fruit orchard management.
Course Contents
A. Theory (30 hrs)
Unit 1. Introduction to orchard management: Importance, objectives, merits and demerits of orchard management, practices of orchard soil management such as clean cultivation, sod culture, mulching, intercropping, time, frequency and extent of tillage operation in young and mature orchards.        (3 hrs) 
Unit 2. Cropping symptoms: Tropical, subtropical and temperate fruit production symptoms, competitive and complementary effects of roots and shoot systems, biological efficiency of cropping systems, crop models and crop regulation in relation to cropping systems.	                        				         (5 hrs)
Unit 3. Nutrients management: Minerals nutrients and their roles in fruit tree growth and development. Factors governing the nutrients requirements of fruit species. Manuring and fertilization of pre-bearing and bearing orchards along with the time and application methods. Techniques of analyzing nutrients contents and diagnostic approaches.                       							         (6 hrs)
Unit 4. Water management: Water management of different crops, factors affecting water requirement of a crop, soil, water and moisture holding capacity, determinations of irrigation schedules and irrigations system for young and bearing orchards such as surface irrigations, sub-surface irrigations, sprinkler and drip irrigations, drainage and drainage system. 								         (4 hrs) 
Unit 5. Weed management: Important weeds and their effects on growth and developments of fruits plants, control methods of weeds in fruits nurseries and in the main orchards. Herbicides applications and their effects in soil health, plant health and animal health.	                                        				         (4 hrs)
Unit 6. Pest and diseases management: Important pests and diseases of fruits plants. Factors that enhance pest infestation and disease incidence in orchard crops. Physical, cultural, biological and chemical control of important pests and diseases of major fruit orchards. Integrated pests and diseases management approaches in fruit orchards.	                         								         (8 hrs)
B. Practical (30 hrs)
Layout of different systems of orchard soil management, clean, intercover and mixed cropping, fillers. Use of mulch materials, organic and inorganic, moisture conservation, weeds control. Layouts of various irrigations systems, application of plant protection measures and studies on IPM and IDM techniques.
References
Bose T.K., Mitra S.K. and Sadhu M.K. 1991. Propagation of Tropical and Subtropical Horticultural Crops. Naya Prokash, India.
Chadha K.L. 2002. Hand Book of Horticulture. ICAR.
Peter K.V. 2008. Basics of Horticulture. New India Publ. Agency.
Pradeepkumar T., Jyotibhasker S.B. and Satheesan K.N. 2008. Management of Horticulture Crops. New India Publ. Agency.
Pradeepkumar T., Jyotibhasker S.B. and Satheesan K.N. 2008. Management of Horticultural Crops. New India Publ. Agency, New Delhi, India.
Radha T. and Mathew L. 2007. Fruit Crops. New India Publ. Agency, New Delhi, India. 
Ranjan S. and Baby L.M. 2007. Propagation of Horticulture Crops. New India Publ. Agency, New Delhi, India.
Landscape Design, Construction and Park Management
Code No: HRT245				              				         Semester:  IV
Course title: Landscape Design, Construction and	 Park Management			Credits:  1+2                      
Nature of the Course: Theory + Practical	             				         Teaching hours: 15+60
Objectives:
· This course will give basic understanding of designing, construction and managing a landscape project.
· It will also provide practical exposure from planning, construction to managing a landscape project.
Course Contents
A. Theory (15 hrs)
Unit 1. Landscape design: Landscape design, construction and maintenance; working with customer; analyzing the landscape site; designing the landscape; starting with a plan; using principles of art; selecting plants for the design; pricing the plan. 					           				          (6 hrs)
Unit 2. Landscape construction: Preparing the site for planting; installing plant materials; turf grass establishment; installing patios, decks, and walks; installing fences and walls; using light and water to enhance the landscape.		          				                          			         (5 hrs)
Unit 3. Landscape and park maintenance: Watering, fertilizing, and mulching; pruning; maintaining turfgrass areas; controlling pests in the landscape; calculating landscape maintenance costs.	                         (4 hrs)
B. Practical (60 hrs)
Meeting a client and recording his requirement of landscaping, Assessing his plot and making a design plan. Selection of planting materials, pricing and signing an agreement, Preparation of site plan and planting, Maintenance of gardens.
References
Bose T.K., Maiti R.G., Dhua R.S. and Das P. 1999. Floriculture and Landscaping. Naya Prokash.
Lauria A. and Victor H.R. 2001. Floriculture: Fundamentals and Practices. Agrobios.
Sabina G.T. and Peter K.V. 2008. Ornamental Plants for Gardens. New India Publ. Agency.
Valsalakumari et al. 2008. Flowering Trees. New India Publ. Agency.
Woodrow M.G. 1999. Gardening in India. Biotech Books.

Seed Production of Vegetables and Flowers
Code No: HRT246								             Semester:  IV
Course title: Seed production of vegetable and flowers	 				Credits:  1+1
Nature of the Course: Theory + Practical	             				          Teaching hours: 15+30
Objectives: Upon the completion of the course the students will be able to gain knowledge and skill in the seed production of vegetables and flowers under Nepalese conditions.
Course Contents
A. Theory (15 hrs)
Unit 1. 	Introduction and history of vegetables and flower seed industry in Nepal. Prospects of vegetable and flower seed industry in Nepal.        								          (2 hrs)
Unit 2. Definition of seed. Differences between grain and seed. Importance and scope of flower and vegetable seed production in Nepal.               								         (2 hrs)
Unit 3. Principles of seed production. Role of temperature, humidity and light in flower and vegetable seed production. 	                                       							          (2 hrs)
Unit 4. Methods of seed production of self and cross pollinated flower and vegetable crops Seed germination and purity analysis.                         								         (5 hrs)
Unit 5. Field and seed standards. Seed extraction, drying and packing. Seed legislation.		         (4 hrs)                                                                                   
B. Practical (30 hrs)
Study of seed structure, colour size, shape and texture. Field inspection of seed crops. Practices in rouging. Harvesting and seed extraction. Germination and purity analysis. Methods of seed production in self and cross pollinated crops. Seed processing machines. Visit to as per need of the course requirement.
References
Agrawal P.K. and Dadlani M. 1992. Techniques in Seed Science and Technology. South Asian Publ.
Fageria M.S., Arya P.S. and Choudhary A.K. 2000. Vegetable Crops: Breeding and Seed Production. Vol. I. Kalyani.
George RAT. 1999. Vegetable Seed Production. 2nd edition. CABI.
More T.A., Kale P.B. and Khule B.W. 1996. Vegetable Seed Production Technology. Maharashtra State Seed Corp.
Singh N.P., Singh D.K., Singh Y.K. and Kumar V. 2006. Vegetable Seed Production Technology. International Book Distributing Co.







Tea and Other Plantation Crops
Code No: HRT 247                                                                     			            Semester:  IV
Course Title: Tea and other Plantation Crops                             		             Credits:  1+1
Nature of the Course: Theory + Practical                 	    Teaching hours: 15+30
Objectives:
· to understand history, scope, importance, crop physiology, production, propagation, nutrient and fertilizer management, cultural management practices, diseases and pest management, processing technology of important plantation crops of Nepal, such as tea, coffee, cardamom, zinger and areca nut.
Course Contents
A. Theory (15 hrs)
Unit 1. 	Introduction: History, scope and botany of important plantation crops, such as tea, coffee, cardamom, zinger and areca nut; important varieties of these plantation crops and their characters; status and importance of tea, coffee, cardamom, zinger and areca nut in the context of Nepal; chemistry of tea leaves; area of production, amount of annual production (national and international statistics); Government policy.                             (5 hrs)
Unit 2. 	Agro-technology of tea: Climate of tea growing areas; soil nutrients and fertilizers requirements; propagation techniques: different methods with their merits and demerits; cultivation practices: selection and preparation of land, planting, manuring and irrigation; important diseases and their control measures; harmful insect and pests and their control measures; physiological problems and preventive measures; training, pruning, thinning and management of tea crop plant; harvesting, handling and transportation. 		        (20 hrs)
Unit 3. 	Agro-technology of other plantation crops (coffee, cardamom, zinger and areca nut): Soil, nutrients and fertilizers requirements; propagation techniques and cultivation practices; important diseases, harmful insect and pests and their control measures; physiological problems and preventive measures; pruning, thinning and management of crop plant; harvesting, handling and transportation. 				          (10 hrs)
Unit 4. 	Processing technology and marketing: Processing technology and preparation of various tea products: CTC tea, orthodox tea and green tea; processing technology of coffee, cardamom, zinger and areca nut. (iii) Grading, packaging and labeling of end products. (iv) Marketing: concept, market promotion, problems of tea marketing in Nepal.                    								        (10 hrs)
B. Practical (30 hrs)
(i) Selection of land and layout, digging of pit, application of nutrients and filling of pit (2). (ii) Planting of sapling or planting material (2). (iii) Practices on various methods of asexual method of propagation: techniques of tea, coffee, cardamom, zinger and areca nut (5). (iv) Field visits for identification of disease, insect pest and physiological problems (4). (v) Seed production, drying and seed selection of coffee (1). (vi) Harvesting of tea and coffee (2). (vii) Harvesting of cardamom (1). (viii) Curing of cardamom (1). (ix) Processing and preparation green tea, CTC tea and orthodox tea (3). (x) Processing of coffee (1). (xi) Visit to tea processing industry (4). (xii) Organoleptic test and evaluation of quality (2). (xiii) Field report writing (2).
References
Chopra V.L. and Peter K.V. 2005. Handbook of Industrial Crops. Panima.
Kurian A. and Peter K.V. 2007. Commercial Crops Technology. New India Publ. Agency, New Delhi, India.
Peter K.V. 2002. Plantation Crops. National Book Trust.
Pradeep K.T., Suma B., Jyothibhaskar and Satheesan K.N. 2008. Management of Horticultural Crops. Part I, II. New India Publ. Agency.
Sarma G.C. 2000. Tea Technology. Assam Review Publishing Company, India.

Farm Management
Code No: AEC248	  				 				Semester: IV
Course title: Farm Management 	                                            				Credits:  2+0
Nature of the Course: Theory	                              			              Teaching hours: 30+0
Objective: Provides comprehensive knowledge to students about principles and techniques of farm management and production economics and also deals with how a particular producer or a firm maximizes his profit and minimizes his cost
Course Contents
A. Theory (30 hrs)
Unit 1. Farm management: concept, nature, subject matter and scope of farm management in Nepalese context.	                                                     							         (3 hrs)
Unit 2. Management of factors of production: Meaning of production, management of resources; land, capital, labor and organization; management & entrepreneur. 		                                                                    (4 hrs)
Unit 3. Production relationships and economic optimum: factor-product, factor-factor and product and product relationship, three stages of production function and its application.                                                           (5 hrs)
Unit 4. Principles of farm management: variable proportion, factor and product substitution, cost principle, equi-marginal return, time comparison, opportunity cost principle, absolute and comparative advantage.   (5 hrs)
Unit 6. Farm Planning and budgeting- concept of farm planning; characteristics and techniques, complete and partial budgeting.           									         (3 hrs)
Unit 7. Financial management: Farm inventory; depreciation and valuation techniques of assets, equity, income statement, cash flow statement and farm efficiency measures. 	                                                                    (5 hrs)
Unit 8. Risk and uncertainly: concept of risk and uncertainty, types of risk and uncertainty, safeguard measures of risk and uncertainty.               								         (3 hrs)
Unit 9. Linear programming: concept and approach.	                          				         (2 hrs) 
 References
Ghimire D.P. and P.P. Regmi. 1991. Laboratory Manual for Farm Management. TU/IAAS, Rampur, Chitwan, Nepal.
Kay, R.D. and W. M. Edwards. 1994. Farm Management. McGraw Hill, Inc., New Delhi.
Panda, S.C. 2007. Farm Management and Agricultural Marketing, Kalyani Publishers, New Delhi.
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Spices and Condiments
Code No: HRT351                                                                 			Semester: V
Course Title: Spices and Condiments                                         		              Credits:  1+1
Nature of the Course: Theory + Practical                 	    Teaching hours: 15+30
Objective: 
· to provide basic knowledge on the production technology of important spice and condiment crops.
Course Contents
A. Theory (15 hrs)
Unit 1. Outline of production technology: History, scope and importance, area and production, uses, export potential and role in national economy. Classification, soil and climate; propagation: seed, vegetative and micropropagation systems and methods of planting. Nutritional management, irrigation practices, weed control, mulching and cover cropping. Training and pruning practices, role of growth regulators, shade crops and shade regulation. Harvesting, post-harvest technology, packaging, storage, value added products, methods of extraction of essential oil and oleoresins, economics of cultivation.                      	         (5 hrs)
Unit 2. Institutes and organization dealing with spices: Spice development program, cardamom develoopment center, Zniger Development Center and other spice R&D centers of Nepal.	          (2 hrs)
Unit 3. Cultivation of spices crops: Cardamom, pepper, ginger, turmeric, clove, nutmeg, cinnamon, all spice, curry leaf, coriander, fenugreek, fennel, cumin, dill, celery, bishops weed, saffron, vanilla, thyme and rosemary.	                      				           				          (8 hrs)
B. Practical (30 hrs)
Identification of varieties: propagation, seed treatment – sowing; layout, planting; hoeing and earthing up; manuring and use of weedicides, training and pruning; fixing maturity standards, harvesting, curing, processing, grading and extraction of essential oils and oleoresins. Visit to commercial plantations.
References
Agarwal S., Divkara Sastry E.V. and Sharma R.K. 2001. Seed Spices, Production, Quality and Export. Pointer Publ., India.
Nybe E.V, Mini Raj N. and Peter K.V. 2007. Spices. New India Publ. Agency, New Delhi, India.
Peter K.V. 2001. Hand Book of Herbs and Spices. Vols. I-III. Woodhead Publ. Co., UK & CRC, USA.
Ravindran P.N. 2001. Monograph on Black Pepper. CRC Press, USA.
Shanmugavelu K.G, Kumar N. and Peter K.V. 2002. Production Technology of Spices and Plantation Crops. Agrobios, Jodhpur, India.
Varmudy V. 2001. Marketing of Spices. Daya Publ. House.

Processing and Value addition of Horticultural Crops
Code No: HRT352                                                                 			Semester: V
Course Title: Spices and Condiments                                         		             Credits:  1+1
Nature of the Course: Theory + Practical                 	    Teaching hours: 15+30
Objective: 
· to provide basic knowledge on the processing and value addition techniques of horticultural crops.
Course Contents
A. Theory (15 hrs)
Unit 1. Importance and scope of fruit and vegetable preservation industry in Nepal, food pipe line, losses in post-harvest operations, unit operations in food processing.  				                        (4 hrs)
Unit 2. Principles and guidelines for the location of processing units. 				           (1 hr)                       
Unit 3. Principles and methods of preservation by heat pasteurization, canning, bottling. Methods of preparation of juices, squashes, syrups, cordials and fermented beverages. Jam, jelly and  marmalade. Preservation by sugar and chemicals, candies, crystallized fruits, preserves chemical preservatives, preservation with salt and vinegar, pickling, chutneys and sauces, tomato and mushrooms, freezing preservation.                      								          (5 hrs)
Unit 4. Processing of plantation crops, products, spoilage in processed foods, quality control of processed products.                                 								          (4 hrs)
Unit 5. Food laws. Product development from flowers and ornamental crops.			           (1 hr)                                                                           
B. Practical (60 hrs)
Equipment used in food processing units. Physico-chemical analysis of fruits and vegetables. Canning of fruits and vegetables, preparation of squash, RTS, cordial, syrup, jam, jelly, marmalade, candies, preserves, chutneys, sauces, pickles (hot and sweet). Dehydration of fruits and vegetables – tomato product dehydration, refrigeration and freezing, cut out analysis of processed foods. Visit as per need of the course. 
References
Bhutani R.C. 2003. Fruit and Vegetable Preservation. Biotech Books.
Haid N.F. and Salunkhe S.K. 1997. Post Harvest Physiology and Handling of Fruits and Vegetables. Grenada Publ.
Ranganna S. 1997. Hand Book of Analysis and Quality Control for Fruit and Vegetable Products. Tata McGraw-Hill.
Sudheer K.P. and Indira V. 2007. Post Harvest Technology of Horticultural Crops. New India Publ. Agency.
Willis R.. McGlassen W.B., Graham D. and Joyce D. 1998. Post Harvest: An Introduction to the Physiology and Handling of Fruits, Vegetables and Ornamentals. CABI.	

Principles and Practices of Pest Management
Code No: ENT353                                                                    			Semester: V
Course Title: Principles and Practices of Pest Management      		              Credits:  2+1
Nature of the Course: Theory + Practical                  	   Teaching hours: 30+30
Objective: 
· This course will enable students to understand the fundamentals of insect pest management, and handle pest management practices independently.
Course Contents
A. Theory (30 hrs)
Unit 1. 	Concepts of and approaches to pest management: Agricultural crop pests and pest management concept; elements of plant pest management; pest management approaches: prevention, suppression and eradication; economic levels and economics of pest management; cultural and ecological aspects of pest management; plant resistance in pest management, principles of EPM.				          (8 hrs) 
Unit 2. 	Pest management methods: Cultural controls; physical and mechanical controls; biological controls: use of insect pathogens, nematodes, predators and parasitoids; legal/legislative control; chemical control: use of selective pesticides, attractants, repellents; genetic control; other methods: use of resistant varieties, behavioral modifications.	                       								        (10 hrs) 
Unit 3. 	Developing management strategies: for pests affecting man and domestic animals.	          (2 hrs)
Unit 4. 	Principles and practice of Integrated Pest Management (IPM): concepts and objectives of IPM, central ideas of IPM: prevention, natural control provided by pest natural enemies; other agricultural decision making tasks. IPM program components: knowledge base – key plants, key pests; monitoring; decision-making rules – thresholds (economic threshold and action threshold); tolerance levels; integration of pest management tactics; evaluation.		                                                                  			        (10 hrs)
B. Practical (30 hrs)
(i) Identification of insecticides to their hazard category under laboratory condition. (ii) Insecticides formulations and computation of doses. (iii) Study of general parts of pesticide appliances, their common defects and remedies. (iv) Familiarization with bioassay preparation experiments. (v) Familiarization with scouting techniques to common insect pests at nearby farm. (vi) Identification and uses of microbial pesticides. (vii) Preparation of poison baits and familiarization with male annihilation techniques. (viii) Familiarization with trap crop experiments as a pest management strategy. (ix) Study of botanical materials for storage pest management. (x) Case study.
References
Luckmann H.W. and Metcalf R.L. 1982. Introduction to Insect Pest Management. John Wiley and Sons., Inc., USA.
Neupane F.P. 2000. Bali Biruwa Ka Satruharu Ra Tinka Roktham (in Nepali). Fourth edition. Sajha Prakasan, Kathmandu, Nepal.
Onstad D.W. 2007. Insect Resistance Management: Biology, Economics, and Prediction. Academic Press, London, UK. 
Van Emden H.F. 1996. Pest Control. Second edition. Cambridge University Press, Cambridge, UK.

Economic Entomology
Code No: ENT354                                                                 			Semester: V
Course Title: Economic Entomology                                         		             Credits:  2+1
Nature of the Course: Theory + Practical                 	    Teaching hours: 30+30                          
Objective: 
· to know common insect pests of crops, their identification and management practices using novel techniques.
Course Contents
A. Theory (30 hrs)
Unit 1. 	Systematic position, distribution, host identification, nature and extent of damage, life cycle, seasonal histories and control measures of important insect and non-insect pests (rodents birds, mites, wild animals and others) associated with different crops.			          				          (4 hrs)
Unit 2. 	Insect pests of different crops and their management: (i) cereal crops; (ii) pulse; (iii) oilseed; (iv) vegetable; (v) fruits; (vi) industrial crops, spices and condiments; (vii) insect pests of storage grains and their management.                			         				       (1+1+1+5+5+5+2= 20hrs)
Unit 3. 	(i) Management of disease vectors, polyphagous and soil hibernating insect pests. (ii) Insect vector and pest resistant management. (iii) Pesticide residues and health problems.  		           (3+1+2= 6 hrs) 
B. Practical (30 hrs)
(i) Periodic visits to farms for crop pests monitoring. (ii) Farm visit for collection and identification of parasitoids, predators and crop pollinators commonly used in biological control. (iii) Collection and identification of various insect pests of: field crops, vegetable crops, fruit crops, spices and condiments, oilseed crop; identification of pests in storage and their management. (iv) Identification of rodents and mites and their management.
References
Atwal A.S. 1993. Agricultural Pests of India and South-East Asia. Kalyani Publishers, New Delhi, India.
Mathews G.A. 1989. Cotton Insect Pests and Their Management. Longmans, Harlow.
Neupane F.P. 2000. Bali Biruwa Ka Satruharu Ra Tinka Roktham (in Nepali). Fourth edition. Sajha Prakasan, Kathmandu, Nepal.
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Soil Fertility Management
Code No: SSC355	                                                         					Semester: V
Course title: Soil Fertility Management	                              				Credits:  2+1
Nature of the Course: Theory + Practical	             				            Teaching hours: 30+30
Objectives: After successful completion of this course, the students will be able to gain the basic knowledge in soil fertility, plant nutrients, fertilizers and develop the skill in fertility assessment and its management for crop production. 
Course Contents
A. Theory (30 hrs)
Unit 1. Introduction: historical development of soil fertility and plant nutrition.  			          (2 hrs)                                                                                                
Unit 2. Essential plant nutrients: criteria for essentiality; primary, secondary and micro nutrients; sources of plant nutrients, mobility and functions, deficiency  and toxicity symptoms and control measures.               (8 hrs) 
Unit 3. Chemical fertilizers: composition, uses and behaviors of nitrogenous, phosphatic and  potassic fertilizers; merits and demerits of chemical fertilizers.              					          (3 hrs)                                                                                   
Unit 4.  Organic matter and manures: importance, sources, composition, classification and preparation. (3 hrs) 
Unit 5. Bio-fertilizers:  types, functions, preparation, uses and importance of bio-fertilizers in Nepal.        (3 hrs)
Unit 6. Soil fertility evaluation: soil and plant tissue analysis, biological test, and visual diagnosis. 	          (2 hrs)                                                                 
Unit 7. Soil degradation:  degradation and desertification of soil , cause of soil degradation and control measures.                                                   							          (2 hrs)   
Unit 8. Factors affecting fertilizer use efficiency: tillage, traction, soil Ph, ion exchange capacity, soil moisture and soil amendment.                         							          (3 hrs) 
Unit 9.  Soil management for sustainable agriculture.                           				          (2 hrs) 
Unit 10.  Integrated nutrient management (INM): concept, relevancy, components and management options. (2 hrs)                                                   
B. Practcal  (30 hrs)
1. Identification and functions of soil fertility laboratory equipment -1
2. Soil sampling and preparation of soil samples for fertility analysis-1
3. Preparation of plant samples for plant tissue analysis-1
4. Use of soil testing Kit Box for analysis of different elements – 2
5. Calculation and preparation of standard solution-1
6. Determination of soil organic matter-1
7. Basic understanding and handling of Kjeldahl distillation assembly,  spectrophotometer, and flame photometer-1
8. Determination of available nitrogen in soil and plant -3
9. Determination of available phosphorous in soil-1
10. Determination of available potassium in soil-1
11. Collection and identification of nutrient deficiency symptoms of major crops -2 
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Agro-Horti Tourism
Code No: HRT356                                                                 			Semester: V
Course Title: Agro-Horti Tourism                                              		             Credits:  2+0
Nature of the Course: Theory + Practical                 	     Teaching hours: 30+0
Objectives: 
· to familiarize students regarding tourist and tourism business in Nepal  
· to familiarize them to integrate agriculture and horticulture with tourism in Nepal.
Course Contents
A. Theory (30 hrs)
Unit 1. Introduction to tourism: Definition of tourism and tourist; evolution of tourism; nature of tourism; components of tourism; types of tourism; tourism organization: international and domestic; economic impact of tourism: multiplier effect, social and cultural impact of tourism; reasons for travel; mass tourism.  	          (8 hrs)  
Unit 2. Leisure, recreation and tourism: Concept of leisure, recreation and tourism; tourism destination: life cycle, supply and demand in tourism; issue of infrastructure, transport and communication; role of public and private sectors in tourism; sustainable tourism development. 		          			          (6 hrs)      
Unit 3. Tourism development and spatial change: Tourism places, urban and rural tourism, community based tourism, home stay villages, eco tourism and  homestay management.                                                         (3 hrs)
Unit 4. Tourism geography of Nepal: Geographical understanding of Nepal: weather, climate and relief features of Nepal, natural and cultural resources of Nepal.	                                                                    (4 hrs)
Unit 5. Tourism Management: Tour package development, hospitality  management, trourism product management.	                                   							          (3 hrs)
Unit 6. Emerging issues: Tourism and mobility: resource conversation and tourism development (Annapurna Conservation Area, Sagarmatha National Park, Galapagos Island, Komodo National Park – Indonesia); village tourism in Nepal: Sirubari, Ghalegaon, Ghandruk, Bandipur, Lepcha Gaun.    			          (6 hrs)
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Fundamentals of Extension Education
Code No: EXT 357                                                               					Semester: V
Course Title: Fundamentals of Extension Education                 		             Credits:  1+1
Nature of the Course: Theory + Practical                 	    Teaching hours: 15+30
Objectives:  
· to prepare students for multiple professional environments including agricultural education, cooperative extension, and agricultural communications,
· learn how to participate effectively in planning, promoting, and initiating educational programs in agriculture.
Course Contents
A. Theory (15 hrs)
Unit 1. Education- Formal, non-formal and informal education.      				             (1hr)
Unit 2. Extension education: meaning, definition, nature, scope, objectives, principles, importance and history. (2 hrs) 
Unit 3. Rural Development: meaning, definition, objectives, importance and problems of rural development.  Different models of Transfer of technology programmes implemented in Nepal .  		          (2 hrs)           
Unit 4. Extension teaching method - definition - functions and classification according to use and form, Individual, group and mass contact methods. 						         (2 hrs)          
Unit 5. Diffusion and adoption of innovations - adoption - diffusion - adoption process and innovation- meaning - models of adoption process - five and seven stage models -. Attributes of innovation– relative advantage, compatibility, 'complexity, trial ability, observability and predictability. 		          (2 hrs)
Unit 6. Innovation decision process - meaning and stages (knowledge, persuasion, decision, implementation and confirmation); concepts dissonance and rejection - active rejection and passive rejection discontinuance – replacement and disenchantment discontinuance, over adoption, rate of adoption and innovativeness - adopter categories and their characteristics. 								          (2 hrs)
 Unit 7. Extension programme planning- meaning of planning, programme, importance. Principles and steps in programme development process.  								            (1 hr)
Unit 8. Monitoring-meaning and types. Evaluation - meaning, definition, Objectives, types and importance. (1 hr)
Unit 9. New Approaches in Extension, PRA, RRA, Privatization of Agriculture, Market Led Agriculture, E-extension. 										            (1 hr)
Unit 10. Leadership - meaning - classification of leaders - roles of a leader and different, methods in selection of a leader	 	         								            (1 hr)
B. Practical (30 hrs)
Visits to study structure, functions, linkages and extension programmes of District Agriculture Development Offices, Local Non-government Organizations. Identification of local leaders to study their role in extension work. Preparation of Village Agricultural productions plan. Identification of Level of Adoption of different farm technologies in the farmers community.
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Farm Power and Machinery
Code No: AEN358				                				Semester: V
Course title: Farm Power and Machinery			 				Credits:  2+1
Nature of the Course: Theory + Practical	             				            Teaching hours: 30+30

Objectives:   Upon the completion of the course, the students will be able to gain the basic knowledge and skill in sources of farm power and their effective utilization in crop production. 
Course Contents
A. Theory (30 hrs)
Unit 1.  Mechanization of agriculture:  scope and limitation of mechanization in Nepal,  sources of farm power –human, animal, mechanical, electrical, wind, solar, micro-hydro, bio-gas; energy demand and supply situation in Nepalese agriculture, utilization of energy source in Nepal. 							           (3 hrs)
Unit 2. Internal combustion engine: classification and working principles of two-stroke and four stroke cycle compression ignition (diesel) and spark ignition (petrol) engines; components of internal combustion engines and their functions; system in two wheel and four wheel tractor engine-air cleaning, cooling ,fuel supply, lubrication and electrical systems; care, maintenance and trouble shooting of  engines.                               (4 hrs) 
Unit 3. Farm tractor and their management: types, control system on tractor-power transmission,  clutch and brake, steering, power take off, differential, hydraulic and hitch system and suitability of tractor for Nepalese agriculture. (3 hrs)
Unit 4.  Tillage and tillage implement: definition and object of tillage, conservation verses conventional tillage, indigenous tillage implement used in Nepal; primary tillage implement-mould board plow, disc plow and their components, secondary tillage implements-harrow, cultivator, rotary tillers and rotavator; operation of animal drawn disc harrow, spike tooth harrows; other tillage implements and tools-chisel plow, sub-soiler, ridger, bund former,  puddler and leveler.                                                                 		          (5 hrs)
Unit 5. Sowing and planting machines:  types of seeding and planting machines, metering mechanism for seed cum fertilizer driller and planter, types of furrow openers for driller and planter, planting machines for potato and, rice.(3 hrs)
Unit 6. Plant protection equipment: types and working principles of sprayers and dusters, safe handling, selection of nozzles and care and maintenance of sprayers and dusters.                                                        (2 hrs)
Unit 7. Harvesting machines: indigenous harvesting tools, working principles and components of reaper, mower, and combined harvester, harvesting tools for root and tuber crops.                                                  (3 hrs)
Unit 8. Threshing and processing machines: types of thresher, their construction and working principles, factor affecting thresher performance, maize and rice threshers.                                                                   (3 hrs)
Unit 9.  Farm electricity and electrical machines:  traditional water lifting devices, water lifting pumps and electric motors, working principles, care and maintenance of pumps and electric motors.                           (2 hrs) 
Unit 10. Testing and evaluation of farm machines: field efficiency and cost of tractor and implements. (2 hrs)             
B. Practcal (30 hrs)
1. Identification of workshop tools and equipment -1
2. Identification of internal combustion engine components-1
3. Study of indigenous tillage tools-1
4. Study of mould board, disc plow and  disc harrow – 1
5. Study and use of rotary tiller and rotavotor-1
6. Practices in seed drill, and planters, zero till drill and seed calibration-1
7. Study of rice drum seeder and transplanter -1
8. Hands on knap-sack sprayer their operation-1
9. Hands on power operated mower and reaper-2
10. Study of Maize Sheller  and paddy or multi crop threshers-1
11. Study of external tractor components and control 2
12. Study of power tiller control -1
13. Tractor and power tiller operation -2
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Soil Conservation and Watershed Management
Code No: SSC361				            					Semester: VI
Course title: Soil Conservation and Watershed Management    				Credits:  2+0
Nature of the Course: Theory	                              			              Teaching hours: 30+0
Objectives:   After the successful completion of the, the students will be able to develop basic knowledge in soil conservation and watershed management practice. 
Course Contents
A. Theory (30 hrs)
Unit 1.  Introduction: importance of soil and its conservation, hydrology and hydrological cycle, branches of hydrology, importance of hydrological knowledge in planning natural resources in Nepal and human influences in hydrological process.                                                                              			          (3 hrs)
Unit 2. Mechanics and form of water erosion: definition of soil erosion, erodivity of rainfall and run-off, factors affecting soil erodivity and types of soil erosion by water: splash, rill, sheet, gully and stream channel erosion, landslide, landslip and mass movement.                                                        		           (5hrs)
Unit 3. Mechanics of wind erosion: wind erosion process, factors affecting wind erosion and wind erosion control.                                                   							           (2hrs)
Unit 4.  Soil erosion monitoring and estimation: simple visual method for soil erosion monitoring, runoff plot monitoring, sedimentation survey, empirical methods for soil loss estimation–universal soil loss equation (USLE).  	               (3hrs)
Unit 5. Consequences of soil erosion: ( a)fertility loss and land degradation, (b) flood, landslide and natural hazards, (c) on-site and off-site effects  and (d) socio economic consequences.    			           (3hrs)                                                       
Unit 6. Conservation of soil erosion: soil erosion control: (a) soil erosion control in agriculture land-mulching, conservation tillage, strip planting,  cover cropping, contour farming, sloping agriculture land technology (SALT); (b) soil erosion control in forest and rangelands- afforestation and  controlled grazing; (c) bio-engineering measures  for slope stabilization;  (d) engineering measures – check dams, retaining wall, water ways, terracing, embankment, spur,  and spillways.                                                         		           (6hrs)
Unit 7. Land use plan: land use capability classification of land.        				          (2 hrs) 
Unit 8. Watershed and watershed management:  (a) definition of watershed and sub-watershed, (b) watershed approaches in soil and water management, and (c) concept of integrated watershed, (d) community based watershed management planning and program in midhills of Nepal.    			           (3hrs)                             
Unit 9. Soil conservation and watershed management in Nepal: 
a. Institutional arrangement
b. Legislation and regulation
c. Approach of Department of Soil Conservation and Watershed Management.                                                                      (3hrs)
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Agricultural Communication
Code No: EXT362					 				Semester: VI
Course title: Agricultural Communication   		                				Credits:  1+1
Nature of the Course: Theory + Practical	             				            Teaching hours: 15+30
Objectives:   Upon the successful completion of the course, the students will develop the basic knowledge and skill in different communication methods, models, channels and media to make communication effective in technology transfer program. 
Course Contents
A. Theory (15 hrs)
Unit 1.  Communication: meaning, scope, process and function of communication . 		            (1 hr)
Unit 2. Elements of communication and their characteristics - communicator, message, channel, treatment, audience, audience response and feedback. 							          (2 hrs)
Unit 3. Feedback in Communication Process:  information and feedback in communication-process and effects in extension education. 									            (1 hr)
Unit 4. Types of communication - oral, written and non-verbal; non-verbal.      			            (1hr)
Unit 5. Individual, Group and Mass Communication System. 	      				          (2 hrs)
Unit 6. Some concepts relating to communication –frame of reference, perception, communication fidelity, Communication gap, time lag in communication, empathy, heterophily and homophily. 		             (1hr)
Unit 7. Barriers / problems in communication-Physical, Psychological, Social and Cultural. Distortion of message.   										            (1 hr)
Unit 8. Models and theories of communication: Aristotle, Shannon-Weaver, Berlo, Schramm, j.P. Leagans, Rogers and Shoemaker, Litterer, Westley-Macleans, Two-Step Flow Model and different classical and modern theories of communication.  								          (2 hrs)
Unit 9. Information communication technology (ICT): concept, ICT tools-print and electronic media, social media, e-mail, internet and use of multi-media, mobile phone, video/teleconference and media mix.       (2 hrs) 
Unit 10. Effective Communication, factors affective communication effectiveness of a communicator. Steps in formulation of a communication Strategy. Communication Considerations Involved in Successful Models of Agricultural Development.  								          (2 hrs)
B. Practcal  15 (30 hrs)
1. Graphic in communication-line, bar, pie, and pictorial  -1
2. Preparation of various kind of charts: flow, tree, suspense, flip etc. -1
3. Preparation of pamphlet, leaflet, and booklet-2
4. Preparation of poster and pictorial book  – 1
5. Preparation of radio script, drama, and folksong-2
6. Preparation of power point slides and presentation-1
7. Communication through bulletin-1
8. Observation and safety use of movie  camera, film/movie projector -2
9. Observation and participation in fair, exhibition, field day, visit -2
10. Visit and observation of different  agriculture extension agency, local Fm and TV station-2
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Production and Management of Medicinal and Aromatic Plants
Code No: ECO363                                                                       		          Semester: VI
Course Title: Production and Management of                            		          Credits:  2+1
Medicinal and Aromatic Plants                                   	Teaching hours: 30+30
Nature of the Course: Theory + Practical                                 
Objective: 
· to aware students on the major issues in the medicinal plant sector and provide basic knowledge on the management and production and processing technology of important medicinal and aromatic plants.
Course Contents
A. Theory (30 hrs)
Unit1: Overview and importance: Introduction, importance of medicinal and aromatic plants, medicinal and aromatic plants of Nepal: diversity, distribution, trade potentials, traditional knowledge and skill for using MAPs.                                                             						         (2 hrs)
Unit 2: Sustainable use of medicinal and aromatic plants: Major conservation issues, sustainable use and management: opportunities and constraints; dimensions of medicinal plant sustainability; alternatives to wild harvest; eco-certification process and mechanism; national policies; community-based management, marketing of MAPs. 	                                                    						         (5 hrs)
Unit 2. Cultivation technologies: Scope, opportunities and constraints in the cultivation and production of medicinal and aromatic plants in Nepal. Importance (traditional and commercial uses), origin, distribution, area of production, climatic and soil requirements, nursery management, cultivation technologies of important species of medicinal and aromatic plants: Acorus calamus, Asparagus racemosus, Bergenia ciliata, Cinnamomum glaucescens, Cinnamomum tamala, Cymbopogon flexuosus, Cymbopogon martinii, Cymbopogon winterianus, Dactylorhiza hatagirea, Dioscorea spp., Gaultheria fragrantissima, Matricaria chamomila, Mentha arvensis, Nardostachy grandiflora, Neopicrorhiza scrophulariiflora, Paris polyphylla, Phyllanthus emblica, Piper longum, Rauvolfia serpentina, Rheum australe, Rubia manjith, Sapindus mukorossi, Swertia chirayita, Taxus wallichiana, Valeriana jatamansii and Zanthoxylum armatum.   (15 hrs) 
Unit 2. Harvesting and post-harvesting technologies: Harvesting and post-harvesting technologies of some important species, value addition methods, processing and packaging methods. Phytochemical properties and therapeutic and pharmaceutical uses of end products of some important species. Essential oil technology: extraction, processing and commercialization.                                			          	         (8 hrs)
B. Practical (30 hrs)
Collection of medicinal and aromatic plants from their natural habitat and study their morphological description, nursery techniques, harvesting, curing and processing techniques and methods of extraction of essential oils and other products.
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Protected Cultivation of Horticultural Crops
Code No: HRT364                                                                  		           Semester:  VI
Course Title: Protected Cultivation of Horticultural Crops        		             Credits:  2+1
Nature of the Course: Theory + Practical                 				           Teaching hours: 30+30
Objectives:
· To make students learn about cultivation of horticultural crops in the seasons other than normal season in Nepal.
· To make students able to construct different structures for protected cultivation and grow crops successfully after completion of the course.
· To make students learn about practical problems and solutions during protected cultivation.
Course Contents
A. Theory (30 hrs)
Unit 1. Basic principles: Importance, scope and basic principles of protected cultivation of horticulture. (2 hrs)                                              
Unit 2. Protected structures and components: Greenhouse design, use of portable tunnel, types of protected structures. Greenhouse, polyhouse, shade houses, rain shelters etc., designing and erection of protected structures. screen house and its importance in crop production, Low cost/ Medium cost/ High cost structures, economics of cultivation; location specific designs; structural. 	                                                     	          (8 hrs)
Unit 3. Environmental control and management: Environmental control, management and manipulation of temperature, light, humidity, air and CO2; Heating and cooling systems, ventilation, naturally ventilated greenhouses, fan and pad cooled greenhouses, light regulation.                                		          (6 hrs)
Unit 4. Protected cultivation techniques: Containers and substrates, soil decontamination, layout of drip and fertigation system, water nutrient management, weed management, physiological disorders, IPM and IDM. Harvesting of crops under protected cultivation, crop regulation by chemical methods and special horticultural practices (pinching, disbudding, deshooting, deblossoming, etc); staking and netting. Harvest indices, harvesting techniques, post-harvest handling techniques, Precooling, sorting, grading, packing, storage, quality standards. (8 hrs) 
Unit 5. Greenhouse cultivation of horticultural crops: Green house cultivation of important horticultural crops-Tomato, Cucumber, Capsicum, Squash, Pepper, Gerbera, Rose, Carnation and Strawberry.              (6 hrs)
B. Practical (30 hrs)
Study of various protected structures, practices in design, layout and erection of different types of structures, practices in preparatory operations, soil decontamination techniques, practices in environmental control systems, practices in drip and fertigation techniques, special horticultural practices, determination of harvest indices and harvesting methods, post-harvesting handling, packaging methods, project preparation, visit  as per need of the course requirement.
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Organic Farming
Code No: AGR365                                                                 		             Semester: VI
Course Title: Organic Farming                                                  		              Credits:  2+1
Nature of the Course: Theory + Practical                 	    Teaching hours: 30+30
Objectives:
· to understand importance and practical relevance of organic farming in Nepal along with its theoretical basis as well practical know-how, 
·  to plan, establish and run organic farms.
Course Contents
A. Theory (30 hrs)
Unit 1. Introduction: (i) Definition, evolution and present status of organic farming. (ii) Present status, relevance and scope of organic farming in Nepal. (iii) Components of organic farming. (iv) Principles of organic farming. 										          (4 hrs)
Unit 2. Biological intensive nutrient management: (i) Soil a living system: reservoir and supplier of the nutrients. (ii) Plant nutrients, their sources and nutrient cycles. (iii) Organic matter: the core organic farming. (iv) Nutrient management in system level: use of crop residue. (v) Integration of animals as a source of nutrients. (vi) Use of local plants as source of nutrients. (vii) Biodiversity and indigenous knowledge in nutrient management.        									          (7 hrs)
Unit 3. Manures and Biofertilizers: (i) Bulky organic manures: farm yard manures (FYM) and composts. (ii) Legume integration and green manuring. (iii) Cattle urine, oil cakes, goat and poultry. (iv) Vermicompost and industrial biofertilizires. (v) Soil improvement and amendments. (vi) Manures and fertilizers for major vegetable crops. 	                        								          (6 hrs)
Unit 4. Crop protection: (i) Pests in organic farming and their management (OPM): principles. (ii) Management of pests through cultural method. (iii) Prey, predator and their ecology, introduction to major insect pests and predators. (iv) Pheromones, trap crops, bird perches and biocontrol agents. (v) Botanicals and microbial/industrial biopesticides. (vi) Major diseases of vegetable and their management. (vii) Weeds management in organic farming. (viii) Indigenous knowledge in managing the pests.	           	          (8 hrs)
Unit 5. Organic certification and marketing: (i) Organic production and marketing of horticultural crops world wide. (ii) IFOAM guidelines on certifications, quality standards procedure. (iii) Certifying agencies, their standard and Nepalese context. (iv) International market of Nepalese organic products. (v) Exploring the domestic market and its potential. (vi) Recent trend and advances in organic farming. 		          (5 hrs)
B. Practical (30 hrs)
(i) Practice on raising vegetable and ornamental nursery and vegetable crops through organic nutrient, diseases and pest management. (ii) Preparation of composts, green manuring, cattle urine collection and  use, vermicompost. (iii) Identification of local plants of nutritional and pesticidal values. (iv) Introduction to commercial biofertilizers and biopesticides available in the market. (v) Macro quality analysis, grading, packaging, post harvest management of the farm products. (vi) Visit to an organic certified farm/village and interaction with the farmer’s group regarding the production, quality standard, inspection, certification, labeling and accreditation for farm produce and prepare a report as a case study. (vii) Practice on planning a new organic farm.
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Introductory Agroforestry
Code No: HRT366                                                                		              Semester: VI
Course Title: Introductory Agroforestry                                    		              Credits:  1+1
Nature of the Course: Theory + Practical                 	    Teaching hours: 15+30
Objective: 
· to give knowledge about how trees, people and agriculture can be combined in sustainably managed farms, forests and landscapes.
Course Contents
A. Theory (15 hrs)
Unit 1.	Agroforestry – definition, objectives and potential. terrace agroforestry of mid hilss, traditionla knowledge and practicce regarding agroforestry, Status of Neplese forests and role in Nepal farming systems. 	            (2 hrs)
Unit 2. Agroforestry system, sub-system  and practice: agri-silviculture, silvipastoral, horti-silviculture, hortisilvipastoral, shifting cultivation, taungya, home gardens, alley cropping, intercropping, wind breaks, shelterbelts and energy plantations.                                                   				         (5 hrs)
Unit 3.	Planning for agroforestry – constraints, diagnosis and design methodology, selection of tree crop species for agro-forestry.           								         (4 hrs)
Unit 4. Agroforestry projects – national, overseas, MPTS – their management practices, economics of cultivation – nursery and planting (Acacia catechu, Dalbergia sissoo, Uttis cardamom, Tectona, Populus, Morus, Grewia, Eucalyptus, Quercus spp. and bamboo, tamarind, neem etc.). 			         (4 hrs)
B. Practical (30 hrs)
Identification and seeds and seedlings of multipurpose tree species. Nursery practices for poplar, Grewia optiva, Morus alba, Acacia catechu, Dalbergia sissoo, robinia, leucaena etc. Visit to agro-forestry fields to study the compatibility of MPTS with agricultural crops: silvipastoral, alley cropping, horti-silviculture, agro-silvipasture, fuel and fodder blocks. Visit to social forestry plantations – railway line plantations, canal plantations, roadside plantations, industrial plantations and shelterbelts. Rapid assessment of farmers needs for green manure, fodder, fuel wood in selected villages. Economics and marketing of products raised in agro-forestry systems.
References
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Agribusiness Management
Code No: AEC367                                                                		            Semester: VI
Course Title: Agribusiness Management                                    		            Credits:  2+1
Nature of the Course: Theory + Practical                 	   Teaching hours: 30+30
Objectives:
· to provide comprehensive knowledge of management principles and techniques with practical application in horti-flori organization, 
· to provide basic knowledge on operation management, personnel management, financial management, marketing management, project management and materials management.
Course Contents
A. Theory (30 hrs)
Unit 1. Agribusiness Management: concept and definition, importance and scope of agribusiness management, economic principles related to agribusiness management. 	                                                     	          (3 hrs)
Unit 2. Business Organization and management: features of organization, management structure and management process, strategic planning and decision making process; decision tree and problem tree.                     	          (4hrs)
Unit 3. Leadership and motivation: concept of leadership and motivation, features and types of a good leader/leadership, factors affecting motivation; Abhrahm Maslow's need-based theory of motivation.          (4 hrs)
Unit 4. Financial management: concept of financing in agribusiness, Inventory, income statement, Balance sheet, ratio analysis based on income statement and balance sheet; Efficiency and profitability ratio.                  (3 hrs)
Unit 5. Investment appraisal: discounted and undiscounted cash flow measures, sensitivity analysis and risk management  in agriculture.                             							          (4 hrs)                                           
Unit 6: Business identification and development: Situation analysis for business identification (target group, resource, existing market and key constraints), SWOT analysis, value chain analysis and its importance in agribusiness.                                                                                              				          (5 hrs)
Unit 6. Agribusiness environment: problem and prospect of agribusiness in Nepal, import and export situation of high value low volume agricultural commodities in Nepal, Implications of WTO in Nepalese agriculture sector, Industrial policy in relation to agribusiness, public and private sector partnership in agribusiness development, agribusiness in ADS-2015.     						                         	          (4 hrs)
Unit 7. Business plan: Concept of business plan, content of business plan, procedure for making business plan.	
          (2 hrs)
1. Unit 8.  Social responsibility: areas of social responsibility and business ethics, arguments for and against social responsibilities.	            								           (1hrs) Practical (30 hrs)
1. Potential product identification for agribusiness development in nearby market 
1. Analysis of backward and forward linkages of major agricultural products 
1. Organization and management structure in different firm and agro industries 
1. Preparation and analysis of balance sheet- a case study 
1. Preparation and analysis of profit and loss  – a case study 
1. Cash flow analysis of selected agro industries 
1. Value chain mapping of selected horticultural commodities  
1. Investment appraisals through discounted and undiscounted cash flow measures of project worth 
1. Visit to agribusiness unit for the analysis of problems, performance and prospects- A case study
1. Preparation of business plan of selected horticultural commodity
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Post-Harvest Horticulture
Code No: HRT368	                                                           			              Semester: VI
Course Title: Post-harvest Horticulture                                         		              Credits:  2+1
Nature of the Course: Theory + Practical                 	    Teaching hours: 30+30
Objectives: 
· to provides basic knowledge about post-harvest physiology, skills and practices of appropriate harvesting, handling, transportation, packaging, storage, 
· to prepare for the market and marketing of fresh horticultural produce.
Course Contents
A. Theory (30 hrs)
Unit 1. Important of post-harvest horticulture: Scope and importance of post-harvest horticulture; major constraints in the development of post-harvest horticulture enterprises in Nepal. 			            (1 hr)
Unit 2. Structures of fruits, vegetables and flowers: Structure of fruits, vegetables and cut flowers related to physiological changes after harvest.								            (2hrs)
Unit 3. Post harvest physiology: Difference in the physiology of attached and detached organs; physical, physiological and chemical changes in harvested organ; detail study of transpiration, respiration, ripening, fruit softening, ethylene production, color changes, senescence, production of volatile compounds.                    (7 hrs)
Unit 3. Maturity indices, harvesting and handling: Maturity indices, harvesting, handling, grading of fruits, vegetables, cut flowers.                                                               					          (2 hrs)
Unit 4. Packing House operations: Sorting, grading, cleaning, curing, waxing, ripening, degreening, chemical treatments, fumigation, color adding, packaging and pre-cooling.	                                                                    (4 hrs)
Unit 5. Post-harvest deteriorations: Types of deteriorations in harvested organ; physiological disorders and their control measures; post-harvest disease on the basis of nature of infections and their control measures; post-harvest entomology and their control measures.                                                 				          (4 hrs)
Unit 6. Post-harvest quality of fruits, vegetables, flowers and various processed commodities: Quality parameters and specification; factor responsible for quality; evaluation of quality; post-harvest treatments to control quality. 	                      					           				          (2 hrs)
Unit 7. Packaging, transportation and storage: Packaging methods and types of packages, recent advances in packaging; types of containers; pre-cooling, pre-storage treatments for local market and export; cushioning; transportation design and methods for fresh fruits, vegetables and ornamentals; principles and methods of storage; storage requirements of fruits, vegetables, and flowers.	                                                                                  (6 hrs)
Unit 8. Market and Marketing: Market and marketing system for fresh fruits, vegetables and ornamental horticulture; considerations in marketing; constraints in marketing; measures to be taken for effective marketing of fresh horticultural produce.                                                                             			          (2 hrs)
B. Practical (30 hrs)
(i) Study of tools, equipments and chemicals used in post-harvest horticulture. (ii) Determination of temperature, relative humidity and study of psychrometic chard; concept of dry and wet bulb thermometer. (iii) Morphology and anatomy of harvested organ. (iv) Practice in judging the maturity of various horticultural produce; physical and chemical method. (v) Determination of physiological loss in weight and quality of various fruits, vegetables and cut flowers in ordinary room condition. (vi) Harvesting of fruits, vegetables and cut flowers for local and export market. (vii) Grading of horticultural produce. (viii) Ripening and degreening of fruits. (ix) Determination of total soluble solids (TSS) and titratable acidity (TA). (x) Packaging studies in fruits, vegetables, plantation crops and cut flowers by using different packaging materials. (xi) Identification of post- harvest disorders, disease and pest. (xii) Visit to markets, packaging houses and cold storage units and identification of various problems. (xiii) Storage of important fruits and vegetables. (xiv) Sugar pulsing treatments in cut flowers, study of vase life. (xv) Evaluation and judgment of quality of fruits and vegetables.
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Entrepreneurship Development
Code No: AEC471								           Semester: VII
Course Title: Entrepreneurship Development                           				             Credits:  2+1
Nature of the Course: Theory + Practical                 	    Teaching hours: 30+30
Objectives:
· to provide fundamental knowledge on Entrepreneurship development and encouraging students to personally develop entrepreneurship,
· to acquaint the students the possibilities establishing and managing own entrepreneurial venture.
Course Contents
A. Theory (30 hrs)
Unit 1. Meaning, concept and definitions of entrepreneurship; role of entrepreneurship in the economic development, growth of entrepreneurship development, entrepreneurship development programmes in Nepal. 	           (4 hrs)
Unit 2. Concept and definitions of entrepreneur, entrepreneur as a risk bearer, entrepreneur as an organiser, entrepreneur as a innovator; characteristics of entrepreneur, distinction between entrepreneur and a manager, functions of an entrepreneur, types of entrepreneur, concept of women entrepreneur, concept of rural entrepreneurship, need for rural entrepreneurship, problem of rural entrepreneurship, how to develop rural entrepreneurship, globalization and entrepreneurship development. 				        (10 hrs) 
Unit 3. Factors affecting entrepreneurial growth – economic factors, non-economic factors, psychological factors, government actions, entrepreneurial motivations, motivations theories: Maslow’s need hierarchy theory, Hertzbergs Dual factor theory and McClelland’s Need achievement theory. 			        (10 hrs)
Unit 4. Entrepreneurship development programs (EDPs), need of EDPs, objectives of EDPs, phases of EDPs – pre-training phase, training phase and post training phase (follow up), evaluation of EDPs, problems faced by EDPs.	          
            (6 hrs) 
B. Practical (30 hrs)
1. Field visit to successful agri-enterprise - study of characteristics of successful agripreneurs  -case study
2. SWOT analysis of selected enterprise
3. Development of project proposals - idea generation
4. Development of project proposals – Project Appraisal Criteria
5. Development of project proposals - formulation of project plan
6. Presentation of project reports by the students
References
Agrawal, Govinda Ram. Enterpreneurship Development in Nepal.
Drucker P. Innovations of Entrepreneurship. Heimann Publications (low price edition).
Khanka S.S. Entrepreneurship Development. S. Chand and Publication, New Delhi, India (latest edition ).


Agriculture Marketing and Cooperatives
Code No: AEC472								            Semester: VII
Course title: Agriculture Marketing and Cooperatives	 				Credits:  2+1
Nature of the Course: Theory + Practical	             				            Teaching hours: 30+30
Objectives: Upon the completion of this course, students will be able to understand the meaning, concept and importance of agricultural marketing and cooperatives. Students also gain techniques in determining price of particular product 
Course Contents
A. Theory (30 hrs)
Unit 1. Agricultural Marketing: meaning, concept and importance of agricultural marketing; classification of markets; nature of agricultural product.						                       (2 hrs)
Unit 2. Theory of consumer behavior: concept of consumer behavior and equilibrium; different utility approach and utility measurement; consumers’ and producers’ surplus. 	          			                      (3 hrs)
Unit 3.  Elasticity: Various elasticity of demand and supply and elasticity relationship.	                      (2 hrs)
Unit 4. Theory of firm: production, cost and supply functions with their relations and derivation.	          (3 hrs)
Unit 5.  Marketing system: Price determination, marketing functions and efficiency, marketing strategy and mix, marketing channels, marketing margin and price spread.					          (4 hrs)
Unit 6. Price variation: spatial and temporal price variation, market integration; meaning and types ,spatial distribution of commodities and regional equilibrium models.				                      (4 hrs)
Unit 7. Marketing research: marketing research and types, factors influencing buyer behavior, risk in marketing.				          							         (3 hrs)
Unit 8. Cooperatives: concept, history, role, organization and management structure, cooperative laws and bylaws, cooperative farming and marketing. 				                                                      (5 hrs)
Unit 9. Government intervention and public institutions: role of government in product pricing and agricultural marketing (1-10), public and private institutions related to agricultural marketing (11-20), Agricultural marketing in Agricultural Development Strategy (ADS) (21 and above).	                                    (4 hrs)
A. Practical (30 hrs)
1. Assessment of Demand-supply of different agri. Commodities in local market
2. Estimation of demand and supply curve of different agri. Commodities in local market
3. Preparation of marketing channel of different agri. Commodities of local market
4. Measurement of price spread and marketing margin of different agri. Commodities
5. Calculation of marketing efficiency of agri. Commodities in different marketing channel
6. Demand and sales forecasting techniques of agri. Products
7. SWOT analysis of major agricultural commodities 
8. Organization and management structure of nearby cooperatives
9. Different case analysis related to agricultural cooperatives
10. Visit to public institutions related to agricultural marketing
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Social Mobilisation and Community Development
Code No: EXT473								Semester: VII
Course title: Social Mobilisation and Community Development           			  Credits:  2+1
Nature of the Course: Theory + Practical	             				Teaching hours: 30+30

Objectives: This course will enable the students to select, and apply the most appropriate process, approaches and techniques in developing rural community development programs by appreciating the importance of socially organized groups and their mobilization in the developmental activities. This course will also enable the students to make wise use of gender concepts and issues related to development in most relevant ways.
Course Contents
A.Theory (30 hrs)
Unit-1. Concept of development: sustainable development, rural and community development, principle of community development, a brief overview of efforts and approaches of rural development in Nepal over the last decades. Factors and goals of development, cultural and social heritage and dilemma in the rural development of Nepal. Major problems and issues of rural and community development in Nepal. Poverty,  human poverty, relative deprivation, poverty in SAARC countries, SAARC declaration on poverty Elimination.                      (10hrs)
Unit-2. Concept of social mobilization: definition, purposes, strategy of implementing social mobilization, Specification of societal commitments, Process of social mobilization, institutional development, participatory planning, implementation of plans and sustainable utilization of results, Social mobilization in multi-ethnic communities and conflict situation, History of social mobilization in Nepal, lesson learned. Decentralization for development, definition, strategy and current status of decentralization in Nepal. Concept of micro-finance and its role in poverty alleviation; practices of micro-finance in Nepal. Actors of rural development and poverty alleviation programs, linkages and coordination, problems and issues.            			         (16hrs)
Unit-3. Introduction of gender: concepts, gender segregation and stratification, discrimination, equity and social inclusion. Gender needs, roles, analysis, gender sensitive planning, gender audit, gender mainstreaming in development in general and poverty in particular with specific focus at the resource poor women. Origin and concept of WID, WAD, GAD and GESI.                                                                           		           (4hrs)
B. Practical (30hrs)
	SN
	Topic
	No. of practical

	1
	Conducting baseline survey into a rural community and analyzing the situation
	2

	2
	Preparing village profile
	2

	3
	Exposure on techniques of organization development through audio visual media, role play and making site visits to observe the real action at the grassroots
	2

	4
	Conducting a participatory social action planning exercise to prepare portfolio of opportunities and community investment plans, aggregation
	2

	5
	Business plan preparation (Livestock, poultry bird and agri. based IG  enterprises) 
	1

	6
	Observing VDC level planning and process.
	2

	7
	Practical exercise on participatory monitoring and evaluation system
	2

	8
	Practical exercise on exploring equity and inclusion issues and resolving them
	1

	9
	Practical on MIS through observing a real case at the grassroots.
	1
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Apiculture and Crop Pollination
Code No: EHT474                                                                     		      Semester: VII
Course Title: Apiculture and Crop Pollination                           		        Credits:  2+1
Nature of the Course: Theory + Practical                 	Teaching hours: 30+30
Objectives: 
· to provide students basic knowledge of beekeeping and crop pollination,
· to strengthen student’s ability to beekeeping and crop pollination enterprise development.
Course Contents
A. Theory (30 hrs)
Unit 1. Introduction to apiculture and its prospects in Nepal.               (2 hrs)
Unit 2. Significance of beekeeping and their role in crop pollination.  (2 hrs)
Unit 3. Morphology and anatomy of honeybees.                                   (2 hrs)
Unit 4. Honeybee races, bee colony, bee activities and behavior.         (5 hrs)
Unit 5. Modern bee hives and beekeeping.			           (3 hrs)
Unit 6. Seasonal management of bee colony.			           (3 hrs)
Unit 7. Bee forage and crop pollination.		                         (4 hrs)
Unit 8. Honeybee products and honey extraction.		           (2 hrs)
Unit 9. Production of queen and package bees.	                         (2 hrs)
Unit 10. Enemies of honeybees.		 		           (3 hrs)
Unit 11. Beekeeping and pollination plan.    		                         (2 hrs)
B. Practical (30 hrs)
(i) Morphology and anatomy of honeybee. (ii) Races of honeybees and types of bee hives. (iii) Honey bee behavior and communication. (iv) Artificial feeding during off-season. (v) Rearing honeybees and handling of a honeybee colony. (vi) Queen preparation and maintaining bee colony. (vii) Bee foragers/pastures. (viii) Use of honeybees in crop pollination Enemies of honeybees. (ix) Honey extraction, wax and other products of bee hive. (x) Maintaining bee keeping records.
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Crop Diseases and their Management
Code No: PLP475                                                                    		          Semester: VII
Course Title: Crop Diseases and their Management                  		           Credits:  2+1
Nature of the Course: Theory + Practical                 	Teaching hours: 30+30
Objectives: 
· to enable the students to differentiate the fungal, bacterial, viral, nematological and non-pathogenic diseases of plants; 
· to identify the major causal organisms of plant diseases, explain the reoccurrence and spread of the diseases in the field,  
· to determine the control measures of major plant diseases.
Course Contents
A. Theory (30 hrs)
Unit 1. Fungal diseases: Powdery mildew of pea, cucurbits and apple (2); downy mildew of grape, crucufers and cucurbits (2); damping off of seedlings, root rots and collar rot of citrus and papaya (2); rusts of pea and beans (1); Loose smut and bunt of wheat, covered smut of barley (1); Wilts of guava, cotton, arhar, lentil and chickpea (1); Late blight of potato and tomato, mango malformation (1); Blast and leaf spot of rice, leaf blotch of wheat (1); Alternaria leaf spot of and blight of Brassica, leaf spot of groundnut (1); Anthracnose of bean, die-back and leaf spot of chilli (1); Stem gall of coriander, peach leaf curl and ergot of bajra (1); White rust of Crucifers, Sclerotinia blight of Solanaceous crops (1); Red rust of tea, litchi rust and guava rust (1).        (16 hrs)                                                                      
Unit 2. Bacterial diseases: Leaf blight and leaf streak of paddy, angular leaf spot of cotton (1); black rot of cole crops and stalk rot of maize (1); citrus canker and brown rot of potato (1).  		                        (3 hrs)
 Unit 3. Nematological diseases: Root knot of vegetables and rice (1); ear cockle of wheat, golden nematodes of potato (1); white tip of paddy, cyst nematodes (1).                                                                                    (3 hrs)
Unit 4. Viral and Mycoplasmal diseases: Yellow vein of okra, tobacco and tomato mosaic, papaya mosaic (1); Bunchy top of banana and tristeza virus of citrus (1); Virus diseases of potato (1); Bean common mosaic virus, soybean mosaic (1); Little leaf of brinjal and chilli, churki and furki disease of cardamom (1). Non-pathogenic diseases: tip burn, black heart, black tip, khaira; Orobanche on Crucifers and Solanaceous crops (3).        (8 hrs)
B. Practical (30 hrs)
(i) Field visits to collect and identify fungal, bacterial, viral, nematological and non-pathogenic diseases of the crop plants (4). (ii) Collection and preservation of disease specimens (4). (iii) Preparation of temporary slides of fungi, teasing samples and identify organisms (2). (iv) Section cutting of disease specimens to study host-parasite relationship (10). (v) Ooze test for bacterial infection (2). (vi) Study of the root knot nematode (2). (vii) Dilution of the chemicals, handling and calibration of sprayer (4). (viii) Preparation of Bordeaux mixture (2).
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Research Methodology and Proposal Writing
Code No: AEC476                                                                     			           Semester: VII
Course Title: Research Methodology and Proposal Writing      		             Credits:  2+1
Nature of the Course: Theory + Practical                 	   Teaching hours: 30+30
Objective: 
· to provide appropriate training in correct experimental design, provide appropriate methods of analysis and enhance analytical and communication skills.
Course Contents
A. Theory (30 hrs)
Unit 1. Introduction: Introduction to philosophy of research; research in horticulture science: issues, priorities and approaches; basic background on research methodology: strategies, planning and analysis; types of research: survey research, experimental research, qualitative and quantitative research; research ethics and scientific conduct; research instruments and safety measures.					          (3 hrs)
Unit 2. Research design: (i) Introduction; framing and testing hypotheses: scientific methods (deduction and induction), testing statistical hypotheses. (ii) Designing experiments: fundamental rules of experimental design, determining the point of study, manipulative experiments, natural experiments, replication, independence, replication and randomization, designing effective field experiments. (iii) Experimental and sampling designs: types of variables, regression design, ANOVA designs (single-factor vs. multifactor designs, completely randomized design, randomized block design, latin square design, split-plot design, nested design, repeated measure designs).	          	         (10 hrs)
Unit 3. Data analysis: Managing and curing data; methods of analyzing data; applied statistical procedures: inferential statistics and hypothesis testing, analysis of single- and multiple-factorial experiments; correlation and regression analyses; non-parametric methods of data analysis; introduction to multivariate data analysis; computer software for quantitative data analysis; information technology to horticultural practice.	        (10 hrs)
Unit 4. Writing research proposal: General processes and basic steps; literature review: introduction to the web-based scientific literature, journals, periodicals and other sources; guide to grant application.             (4 hrs)
Unit 5. Writing and communicating research findings: Presenting the research results; writing a research report/paper/thesis/poster: basic instructions; scientific communication. 	                                       (3 hrs)
B. Practical (30 hrs)
(i) Use of appropriate software for statistical analysis: Demonstration of the use of SPSS / SAS / R; single-factor vs. multifactor ANOVAs; repeated measure ANOVA; correlation and linear regression; non-parametric methods of data analysis (20 practicals). (ii) Use of computer software for multivariate data analysis: principle component analysis, discriminant analysis, cluster analysis (6 practical). (iii) Guided work and assignments in literature research in the area of interest and proposal writing for original research project (4 practicals). 	
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Statistics and Computer Application
Code No: AST477                                                                    		           Semester:  VII
Course Title: Statistics and Computer Application                    		              Credits:  2+1
Nature of the Course: Theory + Practical                 	    Teaching hours: 30+30
Objective:
· to give students basic training to develop the computational and analytical understanding necessary as a platform for processing and analyzing biological data. 
Course Contents
A. Theory (30 hrs)
Unit 1. Basic concepts: (i) Populations, samples and observations; independence; descriptive and inferential statistics; sampling and sampling units, simple random sampling and stratified random sampling. (iii) Scales of measurement and types of variables; bivariate and multivariate data; the precision of observations; classification and tabulation of data; presenting data (tables and graphic representation).                                        (2+3= 5 hrs)
Unit 2. Descriptive statistics and probability theory: (i) Measure of central tendency: arithmetic mean, median and mode; geometric mean, harmonic mean, percentiles. (ii) Frequency distribution, construction of frequency tables and histograms. (iii) Measures of dispersion and variability: range, variance and standard deviation, coefficient of variation, boxplots and outliers. (iv) Probability: concept of probability and probability distribution; binomial, Poisson and normal distributions with applications. 		      (2+1+2+3= 8 hrs)
Unit 3: Basis of statistical testing: (i) Basic concepts of hypothesis testing: introduction, biological vs. statistical hypotheses. (ii) The normal distribution and levels of significance: normal curve and its properties, test statistics, statistical significance levels, one-tailed vs. two-tailed tests, degrees of freedom.         (2+3= 5hrs)
Unit 4: Inferential statistical analysis: (i) Introduction to parametric and non-parametric statistical analyses, testing basic assumptions of parametric statistics, data transformation methods. (ii) Tests for nominal variables: Chi square test, test for goodness of fit of Mendalian ratios. (iii) Tests for one measurement variable: independent and paired sample t-tests, analysis of variance (ANOVA). (iv) Tests for multiple measurement variables: correlation, simple linear regression, scatter diagram, correlation co-efficient and its properties, test of significance of correlation and regression coefficient.                                     						     (2+3+5+5= 15 hrs)
Unit 5: Computer application: (i) Introduction to computers and personal computers, operating systems. (ii) basic concepts of MS Office (Word, Excel, Power Point, Access), introduction to Multi-Media and its application, introduction to Internet. (iii) Basic concepts of programming languages, basic programming techniques. (iv) Using spreadsheets for statistical analysis, introduction to statistical software.    
    (1+3+4+4= 12 hrs)
B. Practical (30 hrs)
(i) Studies on computer components, practical concepts of MS Office (Excel, Power Point, Access); (ii) Web applications: URL, Search Engines, Surfing, HTML; (iii) Demonstration of programming language, BASIC language, VISUAL BASIC, programming techniques; (iv) Demonstration of the use of spreadsheets for statistical analysis, displaying results in graphs (excel) and tables; (v) Use of appropriate software for statistical analysis: Descriptive statistics - mean, mode for row and grouped data, percentiles, median for row and grouped data, coefficient of variation. Construction of frequency distribution table and its graphical representation, histogram, frequency polygon, frequency curve, bar chart, pie chart. ‘t’ tests, chi-square test, ANOVA, correlation and linear regression. 
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Fowler J., Cohen L. and Jarvis P. 1998. Practical Statistics for Field Biology. John Wiley and Sons. UK.
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Cereal, Grain Legumes And Oilseed Production
Code No: AGR484				             				           Semester: VII
Course title: Cereal, Grain Legumes And Oilseed Production					Credits: 2+1
Nature of the Course: Theory + Practical	                                  		            Teaching hours: 30+30
Objectives: The course is designed to develop skills about the package of practices of crops production. syllabus: Importance, origin, history, distribution, soil and climate requirement, land preparation, recommended varieties, seed and sowing, manure and fertilizer management, weed and water management, harvesting, threshing and storage of following crops: rice, wheat, maize, barley, buckwheat, finger millet, lentil, pea, chickpea, black gram, green gram, pigeon pea, soybean, rapseed and mustratd, sesamum, groundnut.
Course Outline
A. Lectures 
	Topic
	No.  of lectures 

	importance, origin, history, distribution, soil and climate requirement, land preparation, recommended varieties, seed and sowing, manure and fertilizer mamagement, weed and water management, harvesting, threshing and storage of:
Rice
Wheat
Maize
Barley
Buckwheat
Finger millet
Lentil 
Pea
Chickpea
Black gram
Green gram 
Pigeon pea
 Soybean 
Rapeseed and mustard 
Sesamum 
Groundnut 
	

3
3
3
1
1
1
2
2
2
2
2
2
2
2
1
2

	Total 
	


B. Practicals
	Topic
	no.  of lectures 

	1. Field preparation for different crops
2. Seed Identification Of Different Crops 
3. Seed Treatment 
4. Seed Greminateion Test
5. Calculation Of Seed Rate 
6. Caluclation Of Fertilizers Requirement
7. Field Visits 
	3
2
1
2
2
2
3

	Total 
	15
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Semester-8


Internship
Code No: HRT481				             				           Semester: VIII
Course title: Internship 					 			           Credits:  0+15
Nature of the Course: Practical                                                                               Learning duration:   6 months
The prescribed course of Internship in final semester for a period of six months provides students an opportunity to develop self confidence in managing agricultural enterprise and better understanding of the practical problems faced by the farming communities in rural Nepal. Students also develop capabilities to understand the socio-economic constraints pertaining to the adoption of new agricultural technologies. The knowledge gained in classrooms and laboratories with adequate practical field experience in rural environment would definitely equip agricultural graduates with the desired professional skill to solve the contemporary problem of the farming communities. In addition, the program develop competency among the agricultural graduates in the area of technology extension as well as managerial and communication problems faced by the farming communities in rural communities. Besides, it makes the students capable and motivated to farming business of enterprises as well as to face the future challenges in rural development sector.

Objectives
The objectives of the internship program are as follows:
· To impart knowledge and experience to the students on agricultural technology and agro-based enterprises run by the farmers, entrepreneurs.
· To develop communication and analytical skill.
· To help the students to understand, document and analyze the agricultural problems as well as progress of the village with special reference to the constraints in the application of latest technology and concepts.
· To make the interns able to come up with the scientific report (mini-thesis) and disseminate the findings professionally organizing a seminar
Methodology
At the end of every 7th Semester potential agribusiness organizations, research stations, agriculture related development projects etc will be identified for the placement of students. The agro-enterprises for student placement such as argo-horti processing plants (juice/jam factories), commercial fruit, flower and vegetable farms, plantation crop farms, plantation crop processing plants, agriculture wholesale markets, commercial  nurseries, different crop based agriculture pocket areas. Similarly, placement of students in Research stations of NARC to involve them in new or undergoing researches. Besides, some placement will be done in developmental project of different I/N/GOs to involve student in project related to agriculture development. While doing placement, the future plan and goal of students, the quality of work and learning environment, the potential outcome from the internship etc will be considered. 
Students will be oriented in the beginning of eight semester regarding the internship and related activities. They are given a period of 1 month as preparatory phase to develop proposal, contact assigned institutions and prepare for internship both mentally and physically.
The individual student will be placed in selected institutions for the period of six month. The students are required to stay, study and work in the assigned institutions under the supervision of manger/director of the concerned institutions and/or counterpart assigned by the institution. The students are required to write detail report on work during internship and present seminar.
The detail should contain chapters: a) Introduction/background/rationale / objectives of the respective projects (b) Review of literature, (c) Material and Methods (d) Results/ finding, (d) Summery and conclusion and (e) References cited.
Evaluation: The student will be evaluated jointly by the immediate supervisor of the assigned institutions, academic supervisor/teacher assigned by the Campus and external evaluator and finalization will be done by evaluation committee. Out of 375 full marks, supervisor at the assigned institutions will evaluate in 150 marks, academic advisor of the campus 150 marks and rest 75 marks will be evaluated by external examiner during report presentation seminar of final exam. The marks given by supervisor of assigned organization, academic advisor and external examiner will be finalized by evaluation committee formed by the campus. 
The composition of evaluation committee during final exam will be as follow:
1. 	Campus Chief							: Chairman
2. 	Related faculty  head						: Member Secretary
3.	Related Department head					: Member
3. 	Related academic supervisor					: Member
4. 	External evaluator						: Member
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