ELECTIVE COURSES

1. Agri-business Management Credit hours: 3(2+1)

Theory:

Transformation of agriculture into agribusiness, various stakeholders and components of
agribusiness systems. Importance of agribusiness in the Indian economy and New Agricultural Policy.
Distinctive features of Agribusiness Management: Importance and needs of agro-based industries,
Classification of industries and types of agro based industries. Institutional arrangement, procedures to set
up agro based industries.  Constraints in establishing agro-based industries. Agri-value chain:
Understanding primary and support activities and their linkages. Business environment: PEST & SWOT
analysis. Management functions: Roles & activities, Organization culture. Planning, meaning, definition,
types of plans. Purpose or mission, goals or objectives, Strategies, polices procedures, rules, programs
and budget. Components of a business plan, Steps in planning and implementation. Organization
staffing, directing and motivation. Ordering, leading, supervision, communications, control. Capital
Management and Financial management of Agribusiness. Financial statements and their importance.
Marketing Management: Segmentation, targeting & positioning. Marketing mix and marketing strategies.
Consumer behavior analysis, Product Life Cycle (PLC). Sales & Distribution Management. Pricing
policy, various pricing methods. Project Management definition, project cycle, identification, formulation,

appraisal, implementation, monitoring and evaluation. Project Appraisal and evaluation techniques.
Practical:

Study of agri-input markets: Seed, fertilizers, pesticides. Study of output markets: grains, fruits,
vegetables, flowers. Study of product markets, retails trade commaodity trading, and value added products.
Study of financing institutions- Cooperative, Commercial banks, RRBs, Agribusiness Finance Limited,
NABARD. Preparations of projects and Feasibility reports for agribusiness entrepreneur.
Appraisal/evaluation techniques of identifying viable project- Non-discounting techniques. Case study of
agro-based industries. Trend and growth rate of prices of agricultural commodities. Net present worth

technique for selection of viable project. Internal rate of return.
References:

e Principles and practice of Marketing in India. C B Mamoria and Joshi.

e Agricultural finance and Management-S Subba Reddy and P Raghu Ram.



e Marketing Agricultural Products - Kohls and Uhl.
2. Agrochemicals Credit hours: 3(2+1)

Theory:

An introduction to agrochemicals, their type and role in agriculture, effect on environment, soil,
human and animal health, merits and demerits of their uses in agriculture, management of agrochemicals

for sustainable agriculture.
Herbicides-Major classes, properties and important herbicides. Fate of herbicides.

Fungicides - Classification — Inorganic fungicides - characteristics, preparation and use of sulfur

and copper, Mode of action - Bordeaux mixture and copper oxychloride.

Organic fungicides - Mode of action - Dithiocarbamates - characteristics, preparation and use of

Zineb and maneb.

Systemic fungicides - Benomyl, carboxin, oxycarboxin, Metalaxyl, Carbendazim, characteristics
and use. Introduction and classification of insecticides: inorganic and organic insecticides
Organochlorine, Organophosphates, Carbamates, Synthetic pyrethroids Neonicotinoids, Biorationals,
Insecticide Act and rules, Insecticides banned, withdrawn and restricted use, Fate of insecticides in soil &
plant. IGRs Biopesticides, Reduced risk insecticides, Botanicals, plant and animal systemic insecticides

their characteristics and uses.

Fertilizers and their importance. Nitrogenous fertilizers: Feedstocks and Manufacturing of
ammonium sulphate, ammonium nitrate, ammonium chloride, urea. Slow release N-fertilizers. Phosphatic
fertilizers: feedstock and manufacturing of single super phosphate. Preparation of bone meal and basic

slag. Potassic fertilizers:
Practical:

Sampling of fertilizers and pesticides. Pesticides application technology to study about various
pesticides appliances. Quick tests for identification of common fertilizers. Identification of anion and
cation in fertilizer. Calculation of doses of insecticides to be used. To study and identify various
formulations of insecticide available kin market. Estimation of nitrogen in Urea. Estimation of water
soluble P205 and citrate soluble P205 in single super phosphate. Estimation of potassium in Muraite of
Potash/ Sulphate of Potash by flame photometer. Determination of copper content in copper oxychloride.
Determination of sulphur content in sulphur fungicide. Determination of thiram. Determination of ziram

content.



3. Commercial Plant Breeding Credit hours: 3(1+2)

Theory:

Types of crops and modes of plant reproduction. Line development and maintenance breeding in
self and cross pollinated crops (A/B/R and two line system) for development of hybrids and seed
production. Genetic purity test of commercial hybrids. Advances in hybrid seed production of maize,
rice, sorghum, pearl millet, castor, sunflower, cotton pigeon pea, Brassica etc. Quality seed production of
vegetable crops under open and protected environment. Alternative strategies for the development of the
line and cultivars: haploid inducer, tissue culture techniques and biotechnological tools. IPR issues in
commercial plant breeding: DUS testing and registration of varieties under PPV & FR Act. Variety
testing, release and notification systems in India. Principles and techniques of seed production, types of

seeds, quality testing in self and cross pollinated crops.
Practical:

Floral biology in self and cross pollinated species, selfing and crossing techniques. Techniques of
seed production in self and cross pollinated crops using A/B/R and two line system. Learning techniques
in hybrid seed production using male-sterility in field crops. Understanding the difficulties in hybrid seed
production, Tools and techniques for optimizing hybrid seed production. Concept of rouging in seed
production plot. Concept of line its multiplication and purification in hybrid seed production. Role of
pollinators in hybrid seed production. Hybrid seed production techniques in sorghum, pearl millet, maize,
rice, rapeseed-mustard, sunflower, castor, pigeon pea, cotton and vegetable crops. Sampling and
analytical procedures for purity testing and detection of spurious seed. Seed drying and storage structure
in quality seed management. Screening techniques during seed processing viz., grading and packaging.

Visit to public private seed production and processing plants.

References:

e Alard, R.W. (2000). Principles of Plant Breeding. John Willey & Sons, New York.
e Singh, B.D. (2005). Plant Breeding. Kalyani Publishing House, New Delhi.



4. Soil, Plant, Water and Seed Testing Credit hours: 3(1+2)

Theory:

Principle of pH meter, EC meter, spectrophotometer, flame photometer and AAS.

Soil analysis: Objectives, sampling of soil, procedure and precautions. Determination of texture,
bulk density. Interpretation of analytical data viz., pH, EC, organic carbon, N, P, K, S and micronutrients
(Fe, Mn, Zn, Cu, B) and nutrient index.

Plant analysis: Sampling stages and plant part to be sampled. Analysis of nutrients, Quantitative
rating of plant analysis data and interpretation of results, critical nutrient concentration, critical nutrient

ranges.

Water analysis: Quality criteria, classification and suitability of irrigation water and water quality

index.
Seed: Introduction, definition and importance, seed germination, viability, vigor and storage.
Use of soil testing kit for major and micronutrient analyzer.

Practical :

Standardization of solutions and reagents, collection and preparation of soil samples, estimation
of pH, EC, organic carbon, NPKS, micronutrients, CEC and exchangeable sodium in soil. Determination
of EC and pH of saturation extract/paste. Estimation of cations and anions. Plant sampling and sample
preparation for analysis, digestion of plant material and estimation of N, P, K in plant. Rapid plant tissue
test for N, P, and K. Determination of EC, pH, cations (Ca++, Mg++, Na+, K+) and anions (B, CO3 ,
HCO3-, CI-) in irrigation water. Computation of SAR and RSC. Seed quality testing: Germination,

viability, moisture and vigor.

References:

e 1SL. Chopra and J.S. Kanwar, (1999). Analytical Agriculture Chemistry, Kalyani

Publisher, Lucknow.

e T.D. Biswas and S.K. Mukherjee. (1995). Text book of Soil Science (2nd Ed.). Tata Graw
Hill Publishing Company Limited, New Delhi.



M.L. Jackson. (1973). Soil Chemical Analysis, Prentice Hall of India Pvt. Ltd., New Delhi.
H.L.S. Tandon. (1990). Methods of Analysis of soil, plant, water and fertilizers, FDCO, New
Delhi.

Tisdale, W.L. Nelson and J.D. Beaton, (1990). Soil Fertility and Fertilizers Macmillan
Publishing Company, New York

P. K. Gupta. (1999-2000). Soil, Plant, Water and Fertilizer Analysis, Agro Botanica, Bikaner.
Richards, L.A. (1954). Diagnosis and improvement of saline and alkali soils. USDA Hand
book No. 60, Washington, DC USA.



5. Landscaping Credit hours: 3(2+1)

Theory:

Importance and scope of landscaping. Principles of landscaping, garden styles and types, terrace
gardening, vertical gardening, garden components, adornments, lawn making, rockery, water garden,
walk-paths, bridges, other constructed features etc. gardens for special purposes. Trees: selection,
propagation, planting schemes, canopy management, shrubs and herbaceous perennials: selection,
propagation, planting schemes, architecture. Climber and creepers: importance, selection, propagation,
planting, Annuals: selection, propagation, planting scheme, Other garden plants: palms, ferns, grasses and
cacti succulents. Pot plants: selection, arrangement, management. Bio-aesthetic planning: definition, need,
planning; landscaping of urban and rural areas, Peri-urban landscaping, Landscaping of schools, public
places like bus station, railway station, townships, river banks, hospitals, play grounds, airports,
industries, institutions. Bonsai: principles and management, lawn: establishment and maintenance. CAD

application.
Practical :

Identification of trees, shrubs, annuals, pot plants; Propagation of trees, shrubs and annuals, care
and maintenance of plants, potting and repotting, identification of tools and implements used in landscape
design, training and pruning of plants for special effects, lawn establishment and maintenance, layout of
formal gardens, informal gardens, special type of gardens (sunken garden, terrace garden, rock garden)
and designing of conservatory and lathe house. Use of computer software, visit to important gardens/

parks/ institutes.



6. Course title: Agricultural Waste Management Credit hours: 3 (2+1)

Theory

Introduction to agricultural waste management, Nature and characteristics of agricultural waste
and their impact on the environment, Kinds of wastes, Classification, role of soil and plants in waste
management, sources of waste, impact of waste on soil and plant quality, Biological processes of waste
management, Utilization and Recycling of Agricultural waste, Potential of Recyclable Crop Residues and
its management, In-situ management of agriculture waste, Composting and Vermi-composting for bio
conservation of biodegradable waste, Biogas Technology, Agricultural waste and water, air and animal
resources, Impacts of waste on human, animal health and environment. Management of bedding & litter,
wasted feed, run-off from feed lots and holding areas and waste water form dairy parlors, agro-waste
recycling through farming system, waste management machineries, environmental benefit of waste

management.
Practical :

Collection and preparation agricultural waste sample. Determination of pH, EC, CECe, heavy
metals, BOD, COD, TSS, TDS, NH4, Total P, and dissolved reactive P. Nutrient status (N, P, K,
secondary and micronutrients) analysis of agricultural waste. Waste management equipment operation,
Maintenance and safety hazards, computer software and models. Survey of different agri waste from live
stock, dairy, poultry, food processing, fruit & vegetable and agri-chemicals, Preparation of compost,

Vermi-composting, biogas and analysis of compost.



7. Food Safety Issues Credit hours: 3(2+1)

Theory :

Food Safety — Definition, Importance, Scope and Factors affecting Food Safety. Hazards and
Risks, Types of hazards - Biological, Chemical, Physical hazards. Management of hazards - Need.
Control of parameters. Temperature control. Food storage. Product design. Hygiene and Sanitation in
Food Service Establishments- Introduction. Sources of contamination and their control. Waste Disposal.
Pest and Rodent Control. Personnel Hygiene. Food Safety Measures. Food Safety Management Tools-
Basic concepts. PRPs, GHPs, GMPs, SSOPs etc. HACCP. ISO series. TQM - concept and need for
quality, components of TQM, Kaizen. Risk Analysis. Accreditation and Auditing, Water Analysis,
Surface Sanitation and Personal Hygiene. Food laws and Standards- Indian Food Regulatory Regime,
FSSA. Global Scenario CAC. Other laws and standards related to food. Recent concerns- New and
Emerging Pathogens. Packaging, Product labeling and Nutritional labeling. Genetically modified foods\

transgenics. Organic foods. Newer approaches to food safety. Recent Outbreaks.
Practical:

Water quality analysis physico-chemical and microbiological. Preparation of different types of
media. Microbiological Examination of different food samples. Assessment of surface sanitation by
swab/rinse method. Assessment of personal hygiene. Biochemical tests for identification of bacteria.
Scheme for the detection of food borne pathogens. Preparation of plans for Implementation of FSMS -
HACCP, 1SO: 22000.



8. Course title: Biopesticides & Biofertilizers Credit hours: 3(2+1)

Theory :

History and concept of biopesticides. Importance, scope and potential of biopesticide.
Definitions, concepts and classification of biopesticides viz. pathogen, botanical pesticides, and
biorationales. Botanicals and their uses. Mass production technology of bio-pesticides. Virulence,
pathogenicity and symptoms of entomopathogenic pathogens and nematodes. Methods of application of
biopesticides. Methods of quality control and Techniques of biopesticides. Impediments and limitation in

production and use of biopesticide.

Biofertilizers - Introduction, status and scope. Structure and characteristic features of bacterial
biofertilizers- Azospirillum, Azotobacter, Bacillus, Pseudomonas, Rhizobium and Frankia; Cynobacterial
biofertilizers- Anabaena, Nostoc, Hapalosiphon and fungal biofertilizers- AM mycorrhiza and
ectomycorhiza. Nitrogen fixation -Free living and symbiotic nitrogen fixation. Mechanism of phosphate
solubilization and phosphate mobilization, K solubilization. Production technology: Strain selection,
sterilization, growth and fermentation, mass production of carrier based and liquid biofertiizers. FCO
specifications and quality control of biofertilizers. Application technology for seeds, seedlings, tubers,
sets etc. Biofertilizers -Storage, shelf life, quality control and marketing. Factors influencing the efficacy

of biofertilizers.
Practical :

To study about mass production technology of important biopesticides. Identification of
important botanicals. Visit to biopesticide lab. working in nearby area. Field visit to explore naturally
infected cadavers. Identification of entomopathogenic entities in field condition. Quality control of

biopesticides.

Isolation and purification of Azospirillum , Azotobacter, Rhizobium, P-solubilizers and cyanobacteria.
Mass multiplication and inoculums production of biofertilizers. Isolation of AM fungi -Wet sieving

method and sucrose gradient method. Mass production of AM inoculants.

References:

e De Bach, P. (1974). Biological control by Natural enemies. Cambridge University Press.



Manfred Mackaur, Laster E. Ehler and Jens Roland. 1990. Critical Issues in Biological
control-Intercept Ltd.

Project Directorate of Biological control. (1994). Technology for mass production of Natural
enemies. Technical Bulletin-4.

Rabindra, R.J., Kennedy, J.S., Sathaiah, N., Rajasekharan, B. and Srinivasan, M.R. (2001).
Microbial control of crop pests. TNAU.

Dhaliwal G.S. & Arora R. (2001). Integrated Pest Management: Concepts and Approaches.
Kalyani Publ., New Delhi.

Dhaliwal, GS & Koul O. (2007). Bio-pesticides and Pest Management. Kalyani Publ., New
Delhi. Gautam, R.D. Biological Pest Suppression, Westvill Publising Co., New Delhi.



9. Protected Cultivation Credit hours: 3(2+1)

Theory:

Protected cultivation- importance and scope, Status of protected cultivation in India and World
types of protected structure based on site and climate. Cladding material involved in greenhouse/ poly
house. Greenhouse design, environment control, artificial lights, Automation. Soil preparation and
management, Substrate management. Types of benches and containers. Irrigation and fertigation
management. Propagation and production of quality planting material of horticultural crops. Greenhouse
cultivation of important horticultural crops — rose, carnation, chrysanthemum, gerbera, orchid, anthurium,
lilium, tulip, tomato, bell pepper, cucumber, strawberry, pot plants, etc. Cultivation of economically
important medicinal and aromatic plants. Off-season production of flowers and vegetables. Insect pest

and disease management.
Practical:

Raising of seedlings and saplings under protected conditions, use of protrays in quality planting
material production, Bed preparation and planting of crop for production, Inter cultural operations, Soil

EC and pH measurement, Regulation of irrigation and fertilizers through drip, fogging ad misting.

References:

e Post Harvest Technology of Cereals, Pulses and Qil Seeds.(1999). Chakravarty, A. Oxford
and IBH Pub. New Delhi.

e Agricultural Process Engineering. (1955). Henderson, S.M. and R.L. Perry. John Willy and
Sons, New York.

e Principles of Agricultural Engineering, Vol. 1. (19930. Michael, A.M. and T. P. Ojha. Jain
Brothers, New, Delhi.



10. Micro propagation Technologies Credit hours: 3(1+2)

Theory:

Meaning and concept of in vitro culture and micro-propagation; Historical milestones,
advancement and future prospects of micro-propagation; totipotency, dedifferentiation; Tissue culture
methodology: Sterile techniques, synthetic and natural media components, growth regulators,
environmental requirement, genetic control of regeneration; Plant regeneration pathways - Organogenesis

and Somatic embryogenesis;

Micro-propagation- Definition, methods, stages of micro-propagation and its significance;
Axillary bud proliferation approach- Shoot tip and meristem culture; Organogenesis- Purpose, methods
and requirements for organogenesis, indirect and direct organogenesis; Somatic embryogenesis-
Procedures and requirements for organogenesis, indirect and direct embryogenesis; Differences between
somatic and gametic embryogenesis, Synthetic seed- Concepts, necessity, procedure and requirements for

production of synthetic seeds.
Practical:

Laboratory organization, sterilization techniques for explants glassware, plastic wares, lab wares
and working platform. Preparation of stocks and working solution. Preparation and sterilization of growth
regulators. Preparation of working medium and experimentation on determining optimum concentration
of growth regulators. Callus induction and regeneration of whole plants from different parts of plants.
Direct regeneration into whole plants using bud, node and other tissues. Induction of somatic embryos.

Experiments of synthetic seeds production and testing storability and germination efficiency.
References:

e Chawala H. S. (2000). Introduction to Plant Biotechnology. Oxford & IBH.

e Gupta, P. K. (2008). Elements of biotechnology. Rastogi publications Meerut.

e Ray V. Herren (2005). Introduction to biotechnology (An Agricultural revolution).

e Shekhawat, M.S. (2011). Plant Biotechnology, In vitro princioles, Techniques and
Applications, M.J.P., Publishers, Chennai



11. Hi-tech. Horticulture Credit hours: 3(2+1)

Theory:

Introduction & importance; Nursery management and mechanization; micro propagation of
horticultural crops; Modern field preparation and planting methods, Protected cultivation: advantages,
controlled conditions, method and techniques, Micro irrigation systems and its components; EC, pH
based fertilizer scheduling, canopy management, high density orcharding, Components of precision
farming: Remote sensing, Geographical Information System (GIS), Differential Geo-positioning System
(DGPS), Variable Rate applicator (VRA), application of precision farming in horticultural crops (fruits,

vegetables and ornamental crops); mechanized harvesting of produce.
Practical:

Types of playhouses and shade net houses, Intercultural operations, tools and equipment
identification and application, Micro propagation, Nursery-portrays, micro-irrigation, EC, pH based

fertilizer scheduling, canopy management, visit to hi-tech orchard/nursery.

References:

e Chopra, V.L. (2000). Breeding of Field Crops (Edt.). Oxford and IBH Publishing Co. Pvt.
Ltd., New, Delhi.

e Chaddha. K.L. and Rajendra Gupta. (1995). Advances in Horticulture Vol.-Il Medicinal
and Aromatic Plant. Malhotra Publishing House, New Delhi.



12. Weed Management Credit hours: 3(2+1)

Theory :

Introduction to weeds, characteristics of weeds their harmful and beneficial effects on ecosystem.
Classification, reproduction and dissemination of weeds. Herbicide classification, concept of adjuvant,
surfactant, herbicide formulation and their use. Introduction to mode of action of herbicides and
selectivity. Allelopathy and its application for weed management. Bio-herbicides and their application in
agriculture. Concept of herbicide mixture and utility in agriculture. Herbicide compatibility with
nutrients and their application. Integration of herbicides with non-chemical methods of weed

management. Herbicide Resistance and its management.
Practical:

Techniques of weed preservation. Weed identification and their losses study. Biology of
important weeds. Study of herbicide formulations and mixture of herbicide. Herbicide and nutrient
compatibility study. Shift of weed flora study in long term experiments. Study of methods of herbicide
application, spraying equipment’s. Calculations of herbicide doses and weed control efficiency and weed

index.

Reference:

e Saraswat, V.N., Bhan, V.M. and Yaduraju, N.T. (2003). Weed Management, ICAR, New-
Delhi.

e Gupta, O.P. (2005). Weed Management: Principles and Practices (2nd Ed.), Agribios (India),
Jodhpur.

e Shanmugavelu, K.G., Aravindan, R. and Rajagopal, A. (2004). Weed Management in
Horticultural Crops, Agrobios (India), Jodhpur.

e Gupta, O.P. (2008). Modern Weed Management, Agribios (India), Jodhpur

e Das, T.K. (2008). Weed Science: Basics and Applications, Jain Brothers, New-Delhi.



