SCHOOL OF AGRICULTURAL SCIENCES
Course syllabus B.Sc. Agriculture (Hons.)

Semester- 11

1. Fundamentals of Genetics (AGN-T-101/ AGN-P-101) 3(2+1)
Theory

UNIT-I

Pre and Post Mendelian concepts of heredity, Mendelian principles of heredity. Architecture of

chromosome; chromonemata, chromosome matrix, chromomeres, centromere, secondary
constriction and telomere; special types of chromosomes. Chromosomal theory of inheritance-
cell cycle and cell division- mitosis and meiosis. Probability and Chi-square. Dominance
relationships, Epistatic interactions with example.

UNIT-II

Multiple alleles, pleiotropism and pseudoalleles, Sex determination and sex linkage, sex limited
and sex influenced traits, Blood group genetics, Linkage and its estimation, crossing over
mechanisms, chromosome mapping. Structural and numerical variations in chromosome and
their implications, Use of haploids, dihaploids and doubled haploids in Genetics. Mutation,
classification, Methods of inducing mutations & CIB technique, mutagenic agents and induction
of mutation.

UNIT-III

Qualitative & Quantitative traits, Polygenes and continuous variations, multiple factor
hypothesis, Cytoplasmic inheritance. Genetic disorders. Nature, structure & replication of
genetic material.

UNIT-IV

Protein synthesis, Transcription and translational mechanism of genetic material, Gene concept:
Gene structure, function and regulation, Lac and Trp operons.

Practical

Study of microscope. Study of cell structure. Mitosis and Meiosis cell division. Experiments on
monohybrid, dihybrid, trihybrid, test cross and back cross, Experiments on epistatic interactions
including test cross and back cross, Practice on mitotic and meiotic cell division, Experiments on
probability and Chi-square test. Determination of linkage and cross-over analysis (through two
point test cross and three point test cross data). Study on sex linked inheritance in Drosophila.
Study of models on DNA and RNA structures.



2. Agricultural Microbiology (AMB-T-101/ AMB-P-101) 2(1+1)
Theory

UNIT-I
Introduction Microbial world: Prokaryotic and eukaryotic microbes. Bacteria: cell structure,
chemoautotrophy, photo autotrophy, growth.
UNIT-1I
Bacterial genetics: Genetic recombination- transformation, conjugation and transduction,
plasmids, transposon.
UNIT-III
Role of microbes in soil fertility and crop production: Carbon, Nitrogen, Phosphorus and Sulphur
cycles. Biological nitrogen fixation- symbiotic, associative and asymbiotic. Azolla, blue green
algae and mycorrhiza. Rhizosphere and phyllosphere.
UNIT-1V
Microbes in human welfare: silage production, biofertilizers, biopesticides, biofuel production
and biodegradation of agro-waste.

Practical

Introduction to microbiology laboratory and its equipments; Microscope- parts, principles  of
microscopy, resolving power and numerical aperture. Methods of sterilization. Nutritional media
and their preparations. Enumeration of microbial population in soil- bacteria, fungi,
actinomycetes. Methods of isolation and purification of microbial cultures. Isolation of
Rhizobium from legume root nodule. Isolation of Azotobacter from soil. Isolation of Azospirillum
from roots. Isolation of BGA. Staining and microscopic examination of microbes.

3. Introductory Soil and Water Conservation Engineering (AEN-T-101/ AEN-P-101)
2(1+1)

Theory

UNIT-I

Introduction to Soil and Water Conservation causes of soil erosion. Definition and agents of soil
erosion, water erosion: Forms of water erosion. Gully classification and control measures.
UNIT-II

Soil loss estimation by universal Loss Soil Equation. Soil loss measurement techniques.
Principles of erosion control: Introduction to contouring, strip cropping. Contour bund.

UNIT-III

Graded bund and bench terracing. Grassed water ways and their design. Water harvesting and its
techniques.

UNIT-1V

Wind erosion: mechanics of wind erosion, types of soil movement. Principles of wind erosion
control and its control measures.



Practical

General status of soil conservation in India. Calculation of erosion index. Estimation of soil loss.
Measurement of soil loss. Preparation of contour maps. Design of grassed water ways. Design of
contour bunds. Design of graded bunds. Design of bench terracing system. Problem on wind
erosion.

4. Fundamentals of Crop Physiology (ACP-T-101/ ACP-P-101) 2(1+1)

Theory

UNIT-I

Introduction to crop physiology and its importance in Agriculture; Plant cell: an Overview;
Diffusion and osmosis; Absorption of water, transpiration and Stomatal Physiology.

UNIT-II

Mineral nutrition of Plants: Functions and deficiency symptoms of nutrients, nutrient uptake
mechanisms; Photosynthesis: Light and Dark reactions, C3, C4 and CAM plants.

UNIT-III

Respiration: Glycolysis, TCA cycle and electron transport chain; Fat Metabolism: Fatty acid
synthesis and Breakdown.

UNIT-1V

Plant growth regulators: Physiological roles and agricultural uses, Physiological aspects of
growth and development of major crops: Growth analysis, Role of Physiological growth
parameters in crop productivity.

Practical

Study of plant cells, structure and distribution of stomata, imbibitions, osmosis, plasmolysis,
measurement of root pressure, rate of transpiration, Separation of photosynthetic pigments
through paper chromatography, Rate of transpiration, photosynthesis, respiration, tissue test for
mineral nutrients, estimation of relative water content, Measurement of photosynthetic CO2
assimilation by Infra Red Gas Analyzer (IRGA).

5. Fundamentals of Agricultural Economics (AEC-T-101) 2(2+0)
Theory

UNIT-I

Economics: Meaning, scope and subject matter, definitions, activities, approaches to economic
analysis; micro and macro economics, positive and normative analysis. Nature of economic
theory; rationality assumption, concept of equilibrium, economic laws as generalization of
human behavior. Basic concepts: Goods and services, desire, want, demand, utility, cost and
price, wealth, capital, income and welfare.



UNIT-II

Agricultural economics: meaning, definition, characteristics of agriculture, importance and its
role in economic development. Agricultural planning and development in the country. Demand:
meaning, law of demand, schedule and demand curve, determinants, utility theory; law of
diminishing marginal utility, equi-marginal utility principle. Consumer’s equilibrium and
derivation of demand curve, concept of consumer surplus. Elasticity of demand: concept and
measurement of price elasticity, income elasticity and cross elasticity.

UNIT-III

Production: process, creation of utility, factors of production, input output relationship. Laws of
returns: Law of variable proportions and law of returns to scale. Cost: concepts, short run and
long run cost curves. Supply: Stock v/s supply, law of supply, schedule, supply curve,
determinants of supply, elasticity of supply. Market structure: meaning and types of market,
basic features of perfectly competitive and imperfect markets. Price determination under perfect
competition; short run and long run equilibrium of firm and industry, shut down and break even
points.

UNIT-IV

Distribution theory: meaning, factor market and pricing of factors of production. Concepts of
rent, wage, interest and profit. National income: Meaning and importance, circular flow,
concepts of national income accounting and approaches to measurement, difficulties in
measurement. Population: Importance, Malthusian and Optimum population theories, natural and
socio- economic determinants, current policies and programmes on population control. Money:
Barter system of exchange and its problems, evolution, meaning and functions of money,
classification of money, supply, general price index, inflation and deflation. Banking: Role in
modern economy, types of banks, functions of commercial and central bank, credit creation
policy. Agricultural and public finance: meaning, micro v/s macro finance, need for agricultural
finance, public revenue and public expenditure. Tax: meaning, direct and indirect taxes,
agricultural taxation, VAT. Economic systems: Concepts of economy and its functions,
important features of capitalistic, socialistic and mixed economies, elements of economic
planning.

6. Fundamentals of Plant Pathology (APP-T-101/ APP-P-101) 4(3+1)

Theory

UNIT-I

Introduction: Importance of plant diseases, scope and objectives of Plant Pathology, History of
Plant Pathology with special reference to Indian work, Terms and concepts in Plant Pathology.
Pathogenesis, Causes / factors affecting disease development: disease triangle and tetrahedron
and classification of plant diseases. Important plant pathogenic organisms, different groups:
fungi, bacteria, fastidious vesicular bacteria, phytoplasmas, spiroplasmas, viruses, viroids, algae,



protozoa, phanerogamic parasites and nematodes with examples of diseases caused by them.
Diseases and symptoms due to abiotic causes.

UNIT-II

Fungi: general characters, definition of fungus, somatic structures, types of fungal thalli, fungal
tissues, modifications of thallus, reproduction (asexual and sexual). Nomenclature, Binomial
system of nomenclature, rules of nomenclature, classification of fungi. Key to divisions, sub-
divisions, orders and classes.

UNIT-III

Bacteria and mollicutes: general morphological characters. Basic methods of classification and
reproduction. Viruses: nature, structure, replication and transmission. Study of phanerogamic
plant parasites. Nematodes: General morphology and reproduction, classification, symptoms and
nature of damage caused by plant nematodes (Heterodera, Meloidogyne, Anguina, Radopholus
etc.)

UNIT-1V

Growth and reproduction of plant pathogens. Liberation / dispersal and survival of plant

pathogens. Types of parasitism and variability in plant pathogens. Pathogenesis. Role of
enzymes, toxins and growth regulators in disease development. Defense mechanism in plants.
Epidemiology: Factors affecting disease development. Principles and methods of plant disease
management. Nature, chemical combination, classification, mode of action and formulations of

fungicides and antibiotics.

Practical

Acquaintance with various laboratory equipments and microscopy. Collection and preservation
of disease specimen. Preparation of media, isolation and Koch’s postulates. General study of
different structures of fungi. Study of symptoms of various plant diseases. Study of
representative fungal genera. Staining and identification of plant pathogenic bacteria.
Transmission of plant viruses. Study of phanerogamic plant parasites. Study of morphological
features and identification of plant parasitic nematodes. Sampling and extraction of nematodes
from soil and plant material, preparation of nematode mounting. Study of fungicides and their
formulations. Methods of pesticide application and their safe use. Calculation of fungicide sprays
concentrations.

7. Fundamentals of Entomology (AET-T-101/ AET-P-101) 4(3+1)

Theory
UNIT-I
History of Entomology in India. Major points related to dominance of Insecta in Animal
kingdom. Classification of phylum Arthropoda upto classes. Relationship of class Insecta with



other classes of Arthropoda. Morphology: Structure and functions of insect cuticle and molting.
Body segmentation. Structure of Head, thorax and abdomen. Structure and modifications of
insect antennae, mouth parts, legs, Wing venation, modifications and wing coupling apparatus.
Structure of male and female genital organ. Metamorphosis and diapause in insects. Types of
larvae and pupae. Structure and functions of digestive, circulatory, excretory, respiratory,
nervous, secretary (Endocrine) and reproductive system, in insects. Types of reproduction in
insects. Major sensory organs like simple and compound eyes, chemoreceptor.

UNIT-II

Insect Ecology: Introduction, Environment and its components. Effect of abiotic factors—
temperature, moisture, humidity, rainfall, light, atmospheric pressure and air currents. Effect of
biotic factors — food competition, natural and environmental resistance.

UNIT- III

Categories of pests. Concept of IPM, Practices, scope and limitations of IPM. Classification of
insecticides, toxicity of insecticides and formulations of insecticides. Chemical control-
importance, hazards and limitations. Recent methods of pest control, repellents, anti feed ants,
hormones, attractants, gamma radiation. Insecticides Act 1968- Important provisions.
Application techniques of spray fluids. Symptoms of poisoning, first aid and antidotes.

UNIT -1V

Systematics: Taxonomy —importance, history and development and binomial nomenclature.

Definitions of Biotype, Sub-species, Species, Genus, Family and Order. Classification of
class Insecta upto Orders, basic groups of present day insects with special emphasis to orders
and families of Agricultural importance like Orthoptera: Acrididae, Tettigonidae, Gryllidae,
Gryllotalpidae; Dictyoptera: Mantidae, Blattidae; Odonata; Isoptera: Termitidae; Thysanoptera:
Thripidae; Hemiptera: Pentatomidae, Coreidae, Cimicidae, Pyrrhocoridae, Lygaeidae,
Cicadellidae, Delphacidae, Aphididae, Coccidae, Lophophidae, Aleurodidae, Pseudococcidae;
Neuroptera: Chrysopidae; Lepidoptera: Pieridae, Papiloinidae, Noctuidae, Sphingidae, Pyralidae,
Gelechiidae, Arctiidae, Saturnidae, Bombycidae; Coleoptera: Coccinellidae, Chrysomelidae,
Cerambycidae, Curculionidae, Bruchidae, Scarabaeidae; Hymenoptera: Tenthridinidae, Apidae.
Trichogrammatidae, Ichneumonidae, Braconidae, Chalcididae; Diptera: Cecidomyiidae,

Tachinidae, Agromyziidae, Culicidae,Muscidae, Tephritidae.

Practical
Methods of collection and preservation of insects including immature stages; External features of
Grasshopper/Blister beetle; Types of insect antennae, mouthparts and legs; Wing venation, types

of wings and wing coupling apparatus. Types of insect larvae and pupae; Dissection of digestive



system in insects (Grasshopper); Dissection of male and female reproductive systems in insects
(Grasshopper); Study of characters of orders Orthoptera, Dictyoptera, Odonata, Isoptera,
Thysanoptera, Hemiptera, Lepidoptera, Neuroptera, Coleoptera, Hymenoptera, Diptera and their
families of agricultural importance. Insecticides and their formulations. Pesticide appliances and

their maintenance. Sampling techniques for estimation of insect population and damage.

8. Fundamentals of Agricultural Extension Education (AEX-T-102/ AEX-P-102)  3(2+1)

Theory

UNIT-I

Education: Meaning, definition & Types; Extension Education- meaning, definition, scope and
process, objectives and principles of Extension Education; Extension Programme planning-
Meaning, Process, Principles and Steps in Programme Development. Extension systems in India:
extension efforts in pre-independence era (Sriniketan, Marthandam, Firka Development Scheme,
Gurgaon Experiment, etc.) and post-independence era (Etawah Pilot Project, Nilokheri
Experiment, etc.)

UNIT-II

Various extension/ agriculture development programs launched by ICAR/ Govt. of India (IADP,
IAAP, HYVP, KVK, IVLP, ORP, ND, NATP, NAIP, etc.). New trends in agriculture extension:
privatization extension, cyber extension/ e-extension, market-led extension, farmer-led
extension, expert systems, etc.

UNIT-IIT

Rural Development: concept, meaning, definition; various rural development programmes
launched by Govt. of India. Community Dev.-meaning, definition, concept & principles,
Philosophy of C.D. Rural Leadership: concept and definition, types of leaders in rural context;
extension administration: meaning and concept, principles and functions.

UNIT-IV

Monitoring and evaluation: concept and definition, monitoring and evaluation of extension
programmes; transfer of technology: concept and models, capacity building of extension
personnel; extension teaching methods: meaning, classification, individual, group and mass
contact methods, ICT Applications in TOT (New and Social Media), media mix strategies;
communication: meaning and definition; Principles and Functions of Communication, models
and barriers to communication. Agriculture journalism; diffusion and adoption of innovation:
concept and meaning, process and stages of adoption, adopter categories.

Practical

To get acquainted with university extension system. Group discussion- exercise; handling and
use of audio visual equipments and digital camera and LCD projector; preparation and use of AV
aids, preparation of extension literature — leaflet, booklet, folder, pamphlet news stories and
success stories; Presentation skills exercise; micro teaching exercise; A visit to village to



understand the problems being encountered by the villagers/ farmers; to study organization and
functioning of DRDA and other development departments at district level; visit to NGO and
learning from their experience in rural development; understanding PRA techniques and their
application in village development planning; exposure to mass media: visit to community radio
and television studio for understanding the process of programme production; script writing,
writing for print and electronic media, developing script for radio and television.

9. Communication Skills and Personality Development (AEX-T-103/ AEX-P-103) 2 (1+1)
Theory

UNIT-I

Communication Skills: Structural and functional grammar; meaning and process of
communication.

UNIT-II

Verbal and nonverbal communication; listening and note taking, writing skills, oral presentation
skills; field diary and lab record; indexing, footnote and bibliographic procedures.

UNIT-III

Reading and comprehension of general and technical articles, precise writing, summarizing,
abstracting; individual and group presentations, impromptu presentation.

UNIT-IV

Public speaking; Group discussion. Organizing seminars and conferences.

Practical

Listening and note taking, writing skills, oral presentation skills; field diary and lab record;
indexing, footnote and bibliographic procedures. Reading and comprehension of general and
technical articles, precise writing, summarizing, abstracting; individual and group presentations.



SCHOOL OF AGRICULTURAL SCIENCES
Course syllabus B.Sc. Agriculture (Hons.)

Semester- IV
1. Crop Production Technology-II (Rabi crops) (AAG-T-202/ AAG-P-202) 2(1+1)
Theory
UNIT-1
Origin, geographical distribution, economic importance, soil and climatic requirements, varieties,
cultural practices and yield of Rabi crops; Cereals —wheat and barley
UNIT-II
Origin, geographical distribution, economic importance, soil and climatic requirements, varieties,
cultural practices and yield of Pulses-chickpea, lentil, peas
UNIT-III
Origin, geographical distribution, economic importance, soil and climatic requirements, varieties,
cultural practices and yield of QOilseeds-rapeseed, mustard and sunflower
UNIT-1V
Origin, geographical distribution, economic importance, soil and climatic requirements, varieties,
cultural practices and yield of Sugar crops-sugarcane; medicinal and aromatic crops-
mentha, lemon grass and citronella, Forage crops-berseem, lucerne and oat.

Practical

Sowing methods of wheat and sugarcane, identification of weeds in rabi season crops, study of
morphological characteristics of rabi crops, study of yield contributing characters of rabi season
crops, yield and juice quality analysis of sugarcane, study of important agronomic experiments
of rabi crops at experimental farms. Study of rabi forage experiments, oil extraction of medicinal
crops, visit to research stations of related crops.

2. Production Technology for Ornamental Crops, MAPs and Landscaping (AHR-T-202/
AHR-P-202) 2 (1+1)

Theory

UNIT-I

Importance and scope of ornamental crops, medicinal and aromatic plants and landscaping.
Principles of landscaping. Landscape uses of trees, shrubs and climbers.

UNIT-II

Production technology of important cut flowers like rose, gerbera, carnation, lilium and orchids
under protected conditions and gladiolus, tuberose, chrysanthemum under open conditions.
UNIT-III

Package of practices for loose flowers like marigold and jasmine under open conditions.



UNIT-IV

Production technology of important medicinal plants like ashwagandha, asparagus, aloe, costus,
Cinnamomum, periwinkle, isabgol and aromatic plants like mint, lemongrass, citronella,
palmarosa, ocimum, rose, geranium, vetiver. Processing and value addition in ornamental crops
and MAPs produce.

Practical

Identification of Ornamental plants. Identification of Medicinal and Aromatic Plants. Nursery
bed preparation and seed sowing. Training and pruning of Ornamental plants. Planning and
layout of garden. Bed preparation and planting of MAP. Protected structures care and
maintenance. Intercultural operations in flowers and MAP. Harvesting and post harvest handling
of cut and loose flowers. Processing of MAP. Visit to commercial flower/MAP unit.

3. Renewable Energy and Green Technology(AEN-T-202/ AEN-P-202) 2(1+1)

Theory

UNIT-I

Classification of energy sources, contribution of these of sources in agricultural sector,
Familiarization with biomass utilization for biofuel production and their application.

UNIT-II

Familiarization with types of biogas plants and gasifiers, biogas, bio-alcohol, biodiesel and bio-
oil production and their utilization as bio-energy resource, introduction of solar energy,
collection and their application.

UNIT-III

Familiarization with solar energy gadgets: solar cooker, solar water heater, application of solar
energy: solar drying, solar pond, solar distillation, solar photovoltaic system and their
application.

UNIT-1V

Introduction of wind energy and their application.

Practical

Familiarization with renewable energy gadgets. To study biogas plants, To study gasifier, To
study the production process of biodiesel, To study briquetting machine, To study the production
process of bio-fuels. Familiarization with different solar energy gadgets. To study solar
photovoltaic system: solar light, solar pumping, solar fencing. To study solar cooker, To study
solar drying system. To study solar distillation and solar pond.

4. Problematic Soils and their Management (ASS-T-201/ ASS-P-201) 2(2+0)
Theory

UNIT-I

Soil quality and health, Distribution of Waste land and problem soils in India. Their
categorization based on properties.



UNIT-II

Reclamation and management of Saline and sodic soils, Acid soils, Acid Sulphate soils, Eroded
and Compacted soils, Flooded soils, Polluted soils.

UNIT-III

Irrigation water — quality and standards, utilization of saline water in agriculture. Remote sensing
and GIS in diagnosis and management of problem soils.

UNIT-1V

Multipurpose tree species, bio remediation through MPTs of soils, land capability and
classification, land suitability classification. Problematic soils under different Agro-ecosystems.

5. Production Technology for Fruit and Plantation Crops (AHR-T-203/ AHR-P-203)2(1+1)

Theory

UNIT-I

Importance and scope of fruit and plantation crop industry in India; Importance of rootstocks.
UNIT-II

Production technologies for the cultivation of major fruits-mango, banana, citrus, grape,
guava, litchi, papaya, sapota, apple, pear, peach, walnut, almond.

UNIT-III

Production technologies for the cultivation of minor fruits- date, ber, pineapple,
pomegranate, jackfruit, strawberry.

UNIT-1V

Production technologies for the cultivation of plantation crops-coconut, arecanut, cashew, tea,
coffee & rubber.

Practical

Seed propagation. Scarification and stratification of seeds. Propagation methods for fruit and
plantation crops. Description and identification of fruit. Preparation of plant bio regulators and
their uses, Important pests, diseases and physiological disorders of above fruit and plantation
crops, Visit to commercial orchards.

6. Principles of Seed Technology (AGN-T-202/ AGN-P-202) 3(1+2)

Theory

UNIT-I

Seed and seed technology: introduction, definition and importance. Deterioration causes of crop
varieties and their control; Maintenance of genetic purity during seed production, seed quality;
Definition, Characters of good quality seed, different classes of seed.



UNIT-II

Foundation and certified seed production of important cereals, pulses, oilseeds, fodder and
vegetables. Seed certification, phases of certification, procedure for seed certification, field
inspection. Seed Act and Seed Act enforcement.

UNIT-I11

Duty and powers of seed inspector, offences and penalties. Seeds Control Order 1983, Varietal
Identification through Grow Out Test and Electrophoresis, Molecular and Biochemical test.
Detection of genetically modified crops, Transgene contamination in non-GM crops, GM crops
and organic seed production.

UNIT-IV

Seed drying, processing and their steps, seed testing for quality assessment, seed treatment, its
importance, method of application and seed packing. Seed storage; general principles, stages and
factors affecting seed longevity during storage. Measures for pest and disease control during
storage. Seed marketing: structure and organization, sales generation activities, promotional
media. Factors affecting seed marketing, Role of WTO and OECD in seed marketing. Private
and public sectors and their production and marketing strategies.

Practical

Seed production in major cereals: Wheat, Rice, Maize, Sorghum, Bajra and Ragi. Seed
production in major pulses: Urd, Mung, Pigeonpea, Lentil, Gram, Field bean, pea. Seed
production in major oilseeds: Soybean, Sunflower, Rapeseed, Groundnut and Mustard. Seed
production in important vegetable crops. Seed sampling and testing: Physical purity,
germination, viability, etc. Seed and seedling vigour test. Genetic purity test: Grow out test and
electrophoresis. Seed certification: Procedure, Field inspection, Preparation of field inspection
report. Visit to seed production farms, seed testing laboratories and seed processing plant.

7. Farming System and Sustainable Agriculture (AAG-T-203) 1(1+0)

Theory

UNIT-1

Farming System-scope, importance, and concept, Types and systems of farming system and
factors affecting types of farming, Farming system components and their maintenance, Cropping
system and pattern, multiple cropping system.

UNIT-II

Efficient cropping system and their evaluation, Allied enterprises and their importance, Tools for
determining production and efficiencies in cropping and farming system; Sustainable agriculture-
problems and its impact on agriculture, indicators of sustainability, adaptation and mitigation,
conservation agriculture strategies in agriculture.



UNIT-III

HEIA, LEIA and LEISA and its techniques for sustainability, Integrated farming system-
historical background, objectives and characteristics, components of IFS and its advantages, Site
specific development of IFS model for different agro-climatic zones, resource use efficiency and
optimization techniques.

UNIT-1V

Resource cycling and flow of energy in different farming system, farming system and
environment, Visit of IFS model in different agro-climatic zones of nearby states University/
institutes and farmers field.

8. Agricultural Marketing, Trade and Prices (AEC-T-202/ AEC-P-202) 3(2+1)

Theory

UNIT-I

Agricultural Marketing: Concepts and definitions of market, marketing, agricultural marketing,
market structure, marketing mix and market segmentation, classification and characteristics of
agricultural markets; demand, supply and producer’s surplus of agri-commodities: nature and
determinants of demand and supply of farm products, producer’s surplus — meaning and its
types, marketable and marketed surplus, factors affecting marketable surplus of agri-
commodities.

UNIT-II

Product life cycle (PLC) and competitive strategies: Meaning and stages in PLC; characteristics
of PLC; strategies in different stages of PLC; pricing and promotion strategies: pricing
considerations and approaches — cost based and competition based pricing; market promotion —
advertising, personal selling, sales promotion and publicity — their meaning and merits &
demerits; marketing process and functions: Marketing process-concentration, dispersion and
equalization; exchange functions — buying and selling; physical functions — storage, transport
and processing; facilitating functions — packaging, branding, grading, quality control and
labeling (Agmark).

UNIT-III

Market functionaries and marketing channels: Types and importance of agencies involved in
agricultural marketing; meaning and definition of marketing channel; number of channel levels;
marketing channels for different farm products; Integration, efficiency, costs and price spread:
Meaning, definition and types of market integration; marketing efficiency; marketing costs,
margins and price spread; factors affecting cost of marketing; reasons for higher marketing costs
of farm commodities; ways of reducing marketing costs.

UNIT-1V

Role of Govt. in agricultural marketing: Public sector institutions- CWC, SWC, FCI, CACP &
DMI - their objectives and functions; cooperative marketing in India; Risk in marketing: Types



of risk in marketing; speculation & hedging; an overview of futures trading; Agricultural prices
and policy: Meaning and functions of price; administered prices; need for agricultural price
policy; Trade: Concept of International Trade and its need, theories of absolute and comparative
advantage. Present status and prospects of international trade in agri-commodities; GATT and
WTO; Agreement on Agriculture (AoA) and its implications on Indian agriculture; IPR.

Practical

Plotting and study of demand and supply curves and calculation of elasticity’s; Study of
relationship between market arrivals and prices of some selected commodities; Computation of
marketable and marketed surplus of important commodities; Study of price behaviour over time
for some selected commodities; Construction of index numbers; Visit to a local market to study
various marketing functions performed by different agencies, identification of marketing
channels for selected commodity, collection of data regarding marketing costs, margins and price
spread and presentation of report in the class; Visit to market institutions — NAFED, SWC,
CWC, cooperative marketing society, etc. to study their organization and functioning;
Application of principles of comparative advantage of international trade.

9. Introductory Agrometeorology & Climate Change (AAG-T-204/ AAG-P-204) 2(1+1)

Theory

UNIT-1

Meaning and scope of agricultural meteorology; Earth atmosphere- its composition, extent
and structure; Atmospheric weather variables; Atmospheric pressure, its variation with
height; Wind, types of wind, daily and seasonal variation of wind speed, cyclone, anticyclone,
land breeze and sea breeze; Nature and properties of solar radiation, solar constant, depletion of
solarradiation, short wave, long wave and thermal radiation, net radiation, albedo.

UNIT-II

Atmospheric temperature, temperature inversion, lapse rate, daily and seasonal variations of
temperature, vertical profile of temperature, Energy balance of earth; Atmospheric humidity,
concept of saturation, vapor pressure, process of condensation, formation of dew, fog, mist,
frost, cloud; Precipitation, process of precipitation, types of precipitation such as rain, snow,
sleet, and hail, cloud formation and classification; Artificial rainmaking.

UNIT-III

Monsoon- mechanism and importance in Indian agriculture, Weather hazards - drought, floods,
frost, tropical cyclones and extreme weather conditions such as heat-wave and cold-wave.
Agriculture and weatherrelations.

UNIT-1V

Modifications of crop microclimate, climatic normals for crop and livestock production.
Weather forecasting- types of weather forecast and their uses. Climate change, climatic
variability, global warming, causes of climate change and its impact on regional and national
Agriculture.



Practical

Visit of Agrometeorological Observatory, site selection of observatory, exposure of instruments
and weather data recording. Measurement of total, shortwave and long wave radiation, and its
estimation using Planck’s intensity law. Measurement of albedo and sunshine duration,
computation of Radiation Intensity using BSS. Measurement of maximum and minimum air
temperatures, its tabulation, trend and variation analysis. Measurement of soil temperature
and computation of soil heat flux. Determination of vapor pressure and relative humidity.
Determination of dew point temperature. Measurement of atmospheric pressure and analysis of
atmospheric conditions. Measurement of wind speed and wind direction, preparation of wind
rose. Measurement, tabulation and analysis of rain. Measurement of open pan evaporation and
evapo-transpiration. Computation of PET and AET.

10.  Elective Cources

Agrochemicals (AET-T-201/ AET-P-201) 3(2+1)
Theory

UNIT-I

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.

UNIT-1I

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.

UNIT-III

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 superphosphate.
Preparation  of bone meal and basic slag. Potassic fertilizers: Natural sources of potash,
manufacturing of potassiumchloride, potassium sulphate and potassiumnitrate.

UNIT-1V

Mixed and complex fertilizers: Sources and compatibility—preparation of major, secondary
and micronutrient mixtures. Complex fertilizers: Manufacturing of ammonium phosphates,



nitrophosphates and NPK complexes. Fertilizer control order. Fertilizer logistics and
marketing. Plant bio-pesticides for ecological agriculture, Bio-insect repellent.

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.



SCHOOL OF AGRICULTURAL SCIENCES
Course syllabus B.Sc. Agriculture (Hons.)

Semester- VI

1. Rainfed Agriculture and Watershed Management (AAG-T-303/ AAG-P-303) 2(1+1)
Theory

UNIT-1

Rainfed agriculture: Introduction, types, History of rainfed agriculture and watershed in India;
Problems and prospects of rainfed agriculture in India.

UNIT-II

Soil and climatic conditions prevalent in rainfed areas; Soil and water conservation techniques,
Drought: types, effect of water deficit on physio-morphological characteristics of the plants,
UNIT-III

Crop adaptation and mitigation to drought; Water harvesting: importance, its techniques,
Efficient utilization of water through soil and crop management practices, Management of crops
in rainfed areas.

UNIT-1V

Contingent crop planning for aberrant weather conditions, Concept, objective, principles and
components of watershed management, factors affecting watershed management.

Practical

Studies on climate classification, studies on rainfall pattern in rainfed areas of the country and
pattern of onset and withdrawal of monsoons. Studies on cropping pattern of different rainfed
areas in the country and demarcation of rainfed area on map of India. Interpretation of
meteorological data and scheduling of supplemental irrigation on the basis of evapo-transpiration
demand of crops. Critical analysis of rainfall and possible drought period in the country,
effective rainfall and its calculation. Studies on cultural practices for mitigating moisture stress.
Characterization and delineation of model watershed. Field demonstration on soil & moisture
conservation measures. Field demonstration on construction of water harvesting structures. Visit
to rainfed research station/watershed.

2. Protected Cultivation and Secondary Agriculture (AEN-T-302/ AEN-P-302) 2(1+1)

Theory

UNIT-I

Green house technology: Introduction, Types of Green Houses; Plant response to Green house
environment, Planning and design of greenhouses, Design criteria of green house for cooling and
heating purposes.



UNIT-II

Green house equipments, materials of construction for traditional and low cost green houses.
Irrigation systems used in greenhouses, typical applications, passive solar green house, hot air
green house heating systems, green house drying. Cost estimation and economic analysis.
UNIT-III

Important Engineering properties such as physical, thermal and aero & hydrodynamic properties
of cereals, pulses and oilseed, their application in PHT equipment design and operation.
UNIT-IV

Drying and dehydration; moisture measurement, EMC, drying theory, various drying method,
commercial grain dryer (deep bed dryer, flat bed dryer, tray dryer, fluidized bed dryer, re-
circulatory dryer and solar dryer). Material handling equipment; conveyer and elevators, their
principle, working and selection.

Practical

Study of different type of green houses based on shape. Determine the rate of air exchange in an
active summer winter cooling system. Determination of drying rate of agricultural products
inside green house. Study of green house equipments. Visit to various Post Harvest Laboratories.
Determination of Moisture content of various grains by oven drying & infrared moisture
methods. Determination of engineering properties (shape and size, bulk density and porosity of
biomaterials). Determination of Moisture content of various grains by moisture meter. Field visit
to seed processing plant.

3. Diseases of Field & Horticultural Crops & their Management-II (APP-T-303/ APP-P-
303) 3(2+1)

Theory

UNIT-I

Symptoms, etiology, disease cycle and management of following diseases:

Field Crops: Wheat: rusts, loose smut, karnal bunt, powdery mildew, alternaria blight, and ear
cockle; Sugarcane: red rot, smut, wilt, grassy shoot, ratoon stunting and Pokkah Boeng;
Sunflower: Sclerotinia stem rot and Alternaria blight.

UNIT-II

Mustard: Alternaria blight, white rust, downy mildew and Sclerotinia stem rot; Gram: wilt, grey
mould and Ascochyta blight; Lentil: rust and wilt; Cotton: anthracnose, vascular wilt, and black
arm; Pea: downy mildew, powdery mildew and rust.

UNIT-III

Horticultural Crops: Mango: anthracnose, malformation, bacterial blight and powdery mildew;
Citrus: canker and gummosis; Grape vine: downy mildew, Powdery mildew and anthracnose;
Apple: scab, powdery mildew, fire blight and crown gall; Peach: leaf curl. Strawberry: leaf spot



UNIT-IV

Potato: early and late blight, black scurf, leaf roll, and mosaic; Cucurbits: downy mildew,
powdery mildew, wilt; Onion and garlic: purple blotch, and Stemphylium blight; Chillies:
anthracnose and fruit rot, wilt and leaf curl; Turmeric: leaf spot Coriander: stem gall Marigold:
Botrytis blight; Rose: dieback, powdery mildew and black leaf spot.

Practical

Identification and histopathological studies of selected diseases of field and horticultural crops
covered in theory. Field visit for the diagnosis of field problems. Collection and preservation of
plant diseased specimens for herbarium.

4. Post-harvest Management and Value Addition of Fruits and Vegetables (AHR-T-302/
AHR-P-302) 2(1+1)

Theory

UNIT-I

Importance of post-harvest processing of fruits and vegetables, extent and possible causes of post
harvest losses; Pre-harvest factors affecting postharvest quality, maturity, ripening and changes
occurring during ripening.

UNIT-II

Respiration and factors affecting respiration rate; Harvesting and field handling; Storage (ZECC,
cold storage, CA, MA, and hypobaric).

UNIT-IIT

Value addition concept; Principles and methods of preservation; Intermediate moisture food-
Jam, jelly, marmalade, preserve, candy — Concepts and Standards; Fermented and non-fermented
beverages.

UNIT-IV

Tomato products- Concepts and Standards; Drying/ Dehydration of fruits and vegetables —
Concept and methods, osmotic drying. Canning - Concepts and Standards, packaging of
products.

Practical

Applications of different types of packaging, containers for shelf life extension. Effect of
temperature on shelf life and quality of produce. Demonstration of chilling and freezing injury in
vegetables and fruits. Extraction and preservation of pulps and juices. Preparation of jam, jelly,
RTS, nectar, squash, osmotically dried products, fruit bar and candy and tomato products, canned
products. Quality evaluation of products -- physico-chemical and sensory. Visit to processing
unit/ industry.



5. Management of Beneficial Insects (AET-T-303/ AET-P-303) 2(1+1)

Theory

UNIT-I

Importance of beneficial Insects, Beekeeping and pollinators, bee biology, commercial methods
of rearing, equipment used, seasonal management, bee enemies and disease. Bee pasturage, bee
foraging and communication. Insect pests and diseases of honey bee. Role of pollinators in cross
pollinated plants.

UNIT-II

Types of silkworm, voltinism and biology of silkworm. Mulberry cultivation, mulberry varieties
and methods of harvesting and preservation of leaves. Rearing, mounting and harvesting of
cocoons. Pest and diseases of silkworm, management, rearing appliances of mulberry silkworm
and methods of disinfection.

UNIT-I11

Species of lac insect, morphology, biology, host plant, lac production — seed lac, button lac,
shellac, lac- products. Identification of major parasitoids and predators commonly being used in
biological control.

UNIT-IV

Insect orders bearing predators and parasitoids used in pest control and their mass multiplication
techniques. Important species of pollinator, weed killers and scavengers with their importance.

Practical

Honey bee species, castes of bees. Beekeeping appliances and seasonal management, bee
enemies and disease. Bee pasturage, bee foraging and communication. Types of silkworm,
voltinism and biology of silkworm. Mulberry cultivation, mulberry varieties and methods of
harvesting and preservation of leaves. Species of lac insect, host plant identification.
Identification of other important pollinators, weed killers and scavengers. Visit to research and
training institutions devoted to beekeeping, sericulture, lac culture and natural enemies.
Identification and techniques for mass multiplication of natural enemies.

6. Crop Improvement — IT (Rabi) (AGN-T-302/ AGN-P-302) 2(1+1)

Theory

UNIT-I

Centers of origin, distribution of species, wild relatives in different cereals; pulses; oilseeds;
fodder crops and cash crops; vegetable and horticultural crops;

UNIT-II

Plant genetic resources, its utilization and conservation; study of genetics of qualitative and
quantitative characters;



UNIT-III

Major breeding objectives and procedures including conventional and modern innovative
approaches for development of hybrids and varieties for yield, adaptability, stability, abiotic and
biotic stress tolerance and quality (physical, chemical, nutritional).

UNIT-1V

Hybrid seed production technology of rabi crops. Ideotype concept and climate resilient crop
varieties for future.

Practical

Floral biology, emasculation and hybridization techniques in different crop species namely
Wheat, Oat, Barley, Chickpea, Lentil, Field pea, Rajma, Horse gram, Rapeseed Mustard,
Sunflower, Safflower, Potato, Berseem. Sugarcane, Tomato, Chilli, Onion; Handling of
germplasm and segregating populations by different methods like pedigree, bulk and single seed
decent methods; Study of field techniques for seed production and hybrid seeds production in
Rabi crops; Estimation of heterosis, inbreeding depression and heritability; Layout of field
experiments; Study of quality characters, study of donor parents for different characters; Visit to
seed production plots; Visit to AICRP plots of different field crops.

7. Practical Crop Production-II (Rabi Crops)( AAG-P-304) 2(0+2)

Practical

Crop planning, raising field crops in multiple cropping systems: Field preparation, seed,
treatment, nursery raising, sowing, nutrient, water and weed management and management of
insect-pests diseases of crops, harvesting, threshing, drying winnowing, storage and marketing of
produce. The emphasis will be given to seed production, mechanization, resource conservation
and integrated nutrient, insect-pest and disease management technologies. Preparation of balance
sheet including cost of cultivation, net returns per student as well as per team of 8-10 students.

8. Principles of Organic Farming (AAG-T-305/ AAG-P-305) 2(1+1)
Theory

UNIT-I

Organic farming, principles and its scope in India; Initiatives taken by Government (central/
state), NGOs and other organizations for promotion of organic agriculture.

UNIT-II

Organic ecosystem and their concepts; Organic nutrient resources and its fortification;
Restrictions to nutrient use in organic farming;

UNIT-III

Choice of crops and varieties in organic farming; Fundamentals of insect, pest, disease and weed
management under organic mode of production; Operational structure of NPOP.

UNIT-IV

Certification process and standards of organic farming; Processing, leveling, economic
considerations and viability, marketing and export potential of organic products.



Practical

Visit of organic farms to study the various components and their utilization; Preparation of
enrich compost, vermicompost, bio-fertilizers/bio-inoculants and their quality analysis;
Indigenous technology knowledge (ITK) for nutrient, insect, pest disease and weed management;
Cost of organic production system; Post harvest management; Quality aspect, grading, packaging
and handling.

9. Farm Management, Production and Resource Economics (AEC-T-301/ AEC-P-301
2(1+1)

Theory

UNIT-I

Meaning and concept of farm management, objectives and relationship with other sciences.
Meaning and definition of farms, its types and characteristics, factor determining types and size
of farms. Principles of farm management: concept of production function and its type, use of
production function in decision-making on a farm, factor-product, factor-factor and product-
product relationship, law of equi-marginal/or principles of opportunity cost and law of
comparative advantage.

UNIT-II

Meaning and concept of cost, types of costs and their interrelationship, importance of cost in
managing farm business and estimation of gross farm income, net farm income, family labour
income and farm business income. Farm business analysis: meaning and concept of farm income
and profitability, technical and economic efficiency measures in crop and livestock enterprises.
UNIT-III

Importance of farm records and accounts in managing a farm, various types of farm records
needed to maintain on farm, farm inventory, balance sheet, profit and loss accounts. Meaning
and importance of farm planning and budgeting, partial and complete budgeting, steps in farm
planning and budgeting-linear programming, appraisal of farm resources, selection of crops and
livestock’s enterprises.

UNIT-1V

Concept of risk and uncertainty occurs in agriculture production, nature and sources of risks and
its management strategies, Crop/livestock/machinery insurance- weather based crop insurance,
features, determinants of compensation. Concepts of resource economics, differences between
NRE and agricultural economics, unique properties of natural resources. Positive and negative
externalities in agriculture, Inefficiency and welfare loss, solutions, Important issues in
economics and management of common property resources of land, water, pasture and forest
resources etc.



Practical

Preparation of farm layout. Determination of cost of fencing of a farm. Computation of
depreciation cost of farm assets. Application of equi-marginal returns/opportunity cost principle
in allocation of farm resources. Determination of most profitable level of inputs use in a farm
production process. Determination of least cost combination of inputs. Selection of most
profitable enterprise combination. Application of cost principles including CACP concepts in the
estimation of cost of crop and livestock enterprises. Preparation of farm plan and budget, farm
records and accounts and profit & loss accounts. Collection and analysis of data on various
resources in India.

10. Principles of Food Science and Nutrition (AFT-T-302) 2(2+0)

Theory

UNIT-I

Concepts of Food Science (definitions, measurements, density, phase change, pH, osmosis,
surface tension, colloidal systems etc.).

UNIT-II

Food composition and chemistry (water, carbohydrates, proteins, fats, vitamins, minerals,
flavours, colors, miscellaneous bioactive, important reactions).

UNIT-IIT

Food microbiology (bacteria, yeast, moulds, spoilage of fresh & processed foods, Production of
fermented foods); Principles and methods of food processing and preservation (use of heat, low
temperature, chemicals, radiation, drying etc.).

UNIT-IV

Food and nutrition, Malnutrition (over and under nutrition), nutritional disorders; Energy
metabolism (carbohydrate, fat, proteins); Balanced/ modified diets, Menu planning, New trends
in food science and nutrition.

ELECTIVE COURSE

Weed Management (AAG-T-306/ AAG-P-306) 3(2+1)
Theory

UNIT-I

Introduction to weeds, characteristics of weeds their harmful and beneficial effects on ecosystem.
Classification, reproduction and dissemination of weeds.

UNIT-II

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.

UNIT-III

Bio-herbicides and their application in agriculture. Concept of herbicide mixture and utility in
agriculture. Herbicide compatibility with agro-chemicals and their application.



UNIT-1V

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 agro-
chemicals study. Shift of weed flora study in long term experiments. Study of methods of
herbicide application, spraying equipments. Calculations of herbicide doses and weed control
efficiency and weed index.



