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I. Semester.
Teaching Periods  |Credit Points
Subject Code Name of Subject
T P
Principles of Agronomy 2
. 1
01AGB101 and Agricultural Meteorology 3(2+1)
Principles of Genetics 2 1
01AGB102 3(2+1)
Introduction to Soil Science 2 1
01AGB103 3(2+1)
Fundamentals of soil water 2 1
01AGB104 conservation and engineering 3(2+1)
Plant Pathogens and Principles 3 1
01AGB105 of Plant Pathology 4(2+1)
Production technology of 2 1
01AGB106 fruit crops 3(2+1)
Introductory Agriculture 1 0
(Ancient, Heritage, Agriculture, 1(1)+0
01AGB107 Scenarl_o and gender equity in
Agriculture)
01AGB301 Discipline & Co. curricular activity 0 1
1(0+1)
Total 14 7 21




I. Semester

01AGB101- Principles of Agronomy and Agricultural Meteorology 3 (2+1)

Meaning and scope of Agronomy: National and International Agricultural Research Institutes
in India, Agro-climatic zones of India and Rajasthan. Tillage, crops stand establishment,
Planting geometry and its effect on growth and yield cropping systems, Harvesting.
Agricultural meteorology: Weather and climate, micro-climate, weather elements, Earths’
atmosphere, Composition and structure, solar radiation, Nature, properties, depletion, solar
constant and energy balance, Atmospheric, temperature, factors affecting, horizontal and
vertical distribution, variations and global warming, Air Pressure variations; Wind: factors
affecting, cyclones and anticyclones and general circulation, Atmospheric humidity, vapour
pressure and saturation, Process of condensation, formation of dew, fog, mist, snow, rain and
hail; Formation and classification of clouds, Introduction to monsoon, Basics of weather
forecasting.

Practical: Study of tillage implements; Practice of ploughing; Practice of puddling; Study of
seeding equipments and introduction of remote sensing. Different methods of sowing; Study
of manures, fertilizers and green manure crops / seeds (including calculations); Study of
intercultivation implements and practice; Practice of methods of fertilizer applications;
Participation in ongoing field operations; Site selection for Agromet observatory;
Measurement of temperature; Measurement of rainfall; Measurement of evaporation
(atmospheric/soil); Measurement of atmospheric pressure; Measurement of sunshine duration
and solar radiation; Measurement of wind direction and speed and relative humidity; Study
of weather forecasting and synoptic charts.

01AGB102-Principles of Genetics 3 (2+1)

Mendel’s laws of inheritance and exceptions to the laws; Types of gene action, Multiple
alleles, Pleiotropism, Penetrance and expressivity; Quantitative traits, Qualitative traits and
differences between them; Multiple factor hypothesis; Cytoplasmic inheritance, it’s
characteristic features and difference between chromosomal and cytoplasmic inheritance;
Mutation and it’s characteristic features; Methods of inducing mutations and C | B technique.
Gene expression and differential gene activation; Lac operon and Fine structure of Gene;
Ultra structure of cell and cell organelles and their functions; Study of chromosome structure,
morphology, number and types, Karyotype and Idiogram; Mitosis and meiosis, their
significance and differences between them; DNA and it’s structure, function, types, modes of
replication and repair. RNA and its structure, function and types; Transcription, Translation,
Genetic code and outline of protein synthesis; Crossing over and factors affecting it;
Mechanism of crossing over and Cytological proof of crossing over; Linkage, Types of
linkage and estimation of linkage; Numerical chromosomal aberrations (Polyploidy) and
evolution of different crop species like Cotton, Wheat, Tobacco, Triticale and Brassicas;
Structural chromosomal aberrations.

Practical: Microscopy (Light microscopes and electron microscopes; Preparation and use of
fixatives and stains for light microscopy; Preparation of micro slides and identification of
various stages of mitosis; Preparation of micro slides and identification of various stages of
mitosis; Preparation of micro slides and identification of various stages of meiosis;
Preparation of micro slides and identification of various stages of meiosis; Monohybrid ratio



and its modifications; Dihybrid ratio and its modifications; Trihybrid ratio; Chi-square
analysis and Interaction of factors; Epistatic factors, Supplementary factors and Duplicate
factors; Complementary factors, Additive factors and Inhibitory factors; Linkage — Two point
test cross; Linkage — Three point test cross; Induction of polyploidy using colchicines;
Induction of chromosomal aberrations using chemicals.

01AGB103-Introduction to Soil Science 3(2+1)

Soil: Pedological and edaphological concepts, Origin of the earth, Earth’s crust;
Composition: Rocks and minerals Weathering, Soil formation factors and processes
Components of soils; Soil profile, Soil physical properties, Soil texture, Textural classes,
Particle size analysis, Soil structure Classification, Soil aggregates, significance, Soil
consistency, Soil crusting, Bulk density and particle density of soils & porosity, their
significance and manipulation, Soil compaction, Soil Colour, Elementary knowledge of soil
classification and soils of India; Soil water, Retention and potentials, Soil moisture constants,
Movement of soil water, Infiltration, percolation, permeability, Drainage, Methods of
determination of soil moisture Thermal properties of soils, Soil temperature, Soil air,
Gaseous exchange, Influence of soil temperature and air on plant growth; Soil colloids,
Properties, nature, types and significance; Layer silicate clays, their genesis and sources of
charges, Adsorption of ions, lon exchange, CEC & AEC Factors influencing ion exchange
and its Significance. Soil organic matter, Composition, Decomposability, Humus,
Fractionation of organic matter, Carbon cycle, C: N ratio. Soil biology, Biomass, Soil
organisms and their beneficial and harmful roles.

Practical: Determination of bulk density and particle density, Aggregate analysis, Soil
strength, Soil moisture determination, Soil moisture constants — Field capacity Inflitration
rate, water holding capacity, soil texture and mechanical analysis — Soil temperature.
Analytical chemistry — Basic concepts, techniques and calculations — Collection and
processing of soil for analysis — Organic carbon, pH, EC, soluble cations and anions — Study
of a soil profile — Identification of rocks and minerals.

01AGB104- Fundamentals of Soil, Water and Conservation Engineering 3(2+1)
Surveying: survey equipment, chain survey, cross staff surve y, plotting procedure,
calculations of area of regular and irregular fields. Levelling — levelling equipment,
terminology, methods of calculation of reduced levels, types of levelling, contouring.
Irrigation, classification of projects, flow irrigation and lift irrigation. Water source, 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. Irrigation
methods — drip and sprinkle irrigation systems. Soil and water conservation — soil erosion,
types and engineering control measures.

Practical: Acquaintance with chain survey equipment; Ranging and measurement of offsets;
Chain triangulation; Cross staff survey; Plotting of chain triangulation; Plotting of cross staff
survey; Levelling equipment — dumpy level, levelling staff, temporary adjustments and staff
reading; Differential leveling; Profile leveling; Contour survey — grid method; Plotting of
contours; Study of centrifugal pumping system and irrigation water measuring devices; Study
of different components of sprinkler irrigation systems; Study of different components of



drip and sprinkler irrigation systems; Uniformity of water application in drip and sprinkler
systems; Study of soil and water conservation measures

01AGB105- Plant Pathogens and Principles of Plant Pathology 4 (3+1)

Introduction, Important plant pathogenic organisms, different groups, fungi, bacteria,
fastidious vesicular bacteria, phytoplasmas, spiroplasmas, viruses, viriods, algae, protozoa
and phanerogamic parasites with examples of diseases caused by them. Prokaryotes:
classification of prokaryotes according to Bergey’s Manual of Systematic Bacteriology.
General Characters of fungi, Definition of fungus, somatic structures, types of fungal thalli,
fungal tissues, modifications of thallus, reproduction in fungi (asexual and sexual).
Nomenclature, Binomial system of nomenclature, rules of nomenclature, classification of
fungi. Key to divisions and sub-divisions. Introduction: Definition and objectives of Plant
Pathology. History of Plant Pathology. Terms and concepts in Plant Pathology. Survival and
Dispersal of Plant Pathogens. Phenomenon of infection — pre-penetration, penetration and
post penetration. Pathogenesis — Role of enzymes, toxins, growth regulators and
polysaccharides. Defense mechanism in plants — Structural and Bio-chemical (pre and
postinfection). Plant disease epidemiology. Plant Disease Forcasting — Remote sensing —
General principles of plant diseases management — Importance, general Principles —
Avoidance, exclusion, protection — Plant Quarantine and Inspection — Quarantine Rules and
Regulations. Cultural methods — Rougeing, eradication of alternate and collateral hosts, crop
rotation, manure and fertilizer management, mixed cropping, sanitation, hot weather
ploughing, soil amendments, time of sowing, seed rate and plant density, irrigation and
drainage. Role and mechanisms of biological control and PGPR. Physical Methods — Heat
and Chemical methods — Methods of application of fungicides. Host plant resistance —
Application of biotechnology in plant disease management —Development of disease resistant
treansgenic plants through gene cloning. Integrated plant disease management (IDM) —
Concept, advantages and importance.

Practical: Acquaintance to plant pathology laboratory and equipments; Preparation of
culture media for fungi and bacteria; Isolation techniques, preservation of disease samples;
Study of Pythium, Phytophthora and Albugo; Study of Sclerospora, Peronosclerospora,
Pseudoperonospora, Peronospora, Plasmopara and Bremia; Study of genera Mucor and
Rhizopus. Study of Oidium, Oidiopsis, Ovulariopsis, Erysiphe, Phyllactinia, Uncinula and
Podosphaera; Study of Puccinia (different stages), Uromyces, Hemiliea; Study of
Sphacelotheca, Ustilago and Tolyposporium; Study of Agaricus, Pleurotus and Ganoderma;
Study of Septoria, Colletotrichum, Pestalotiopsis and Pyricularia; Study of Aspergillus,
Penicillium, Trichoderma, and Fusarium; Study of Helminthosporium, Drechslera,
Alternaria, Stemphyllium, Cercospora, Phaeoisariopsis, Rhizoctonia and Sclerotium;
Demonstration of Koch’s postulates; Study of different groups of fungicides and antibiotics;
Preparation of fungicides — Bordeaux mixture, Bordeaux paste, Chestnut compound;
Methods of application of fungicides — seed, soil and foliar; Bio-assay of fungicides —
poisoned food technique, inhibition zone technique and slide germination technique; Bio-
control of plant pathogens — dual culture technique, seed treatment. Visit to quarantine
station and remote sensing laboratory.



01AGB106- Production Technology of Fruit Crops 3(2+1)

Definition and importance of horticulture. Divisions of horticulture. Climatic zones of
horticulture crops. Area and production of different fruit crops. Selection of site, fencing, and
wind break, planting systems, high density planting, planning and establishment. Propagation
methods and use of rootstocks. Methods of training and pruning. Use of growth regulators in
fruit production. Package of practices for the cultivation of major fruits — mango, banana,
citrus, grape, guava, sapota, apple, litchi. Papaya, Minor fruits — pineapple, annonaceous
fruits, pomegranate, ber, fig, phalsa, jack, pear, plum, peaches and cherry.

Practical: Study of horticultural tools and implements and their uses; Containers, potting
mixture, potting, depotting and repotting; Plant propagation, seed propagation, scarification,
and stratification; Propagation by cuttings (soft wood, hard wood and semi-hardwood)
layering (simple layering, Air layering, stooping in guava); Layout and planting systems
(Traditional system and high density planting methods); Methods of pruning and training;
Training of ber, grape and pomegranate; Pruning of ber, grape, phalsa, fig, apple, pear,
peach; Description and identification of varieties of mango, guava, grape, papaya, apple and
sapota; Description and identification of varieties of banana, citrus, (lime lemon, sweet
orange, mandarin, grape fruit) pomegranate, ber, pear and cherries; Irrigation methods in fruit
crops including drip — Micro irrigation methods of establishment of orchard; Methods of
Fertiliser application methods in fruit crops including fertigation technology; Visit to local
commercial orchards; Preparation of growth regulators, powder, solution and lanolin paste
for propagation; Application of growth regulators for improving fruit set, fruit size, quality,
delaying ripening and hastening ripening.

01AGB107-Introductory Agriculture (Ancient Heritage, Agricultural Scenario

and Gender Equity in Agriculture) 1(1+0)

Art, Science and business of crop production, Basic elements of crop production; Factors
affecting crop production; History of Agricultural Development; Ancient India Agriculture in
Civilization Era, Chronological Agricultural Technology development in India. Indian
Agriculture, balance sheet, liabilities; Assets and Contrasting trends (DATA), Agrl. growth,
contrasting food chains, Diversity in physiography, Soil groups, marine, livestock and water;
Liabilities: Soil factors, weather factors, Economic ecology, dry and irrigation agriculture,
Farming Systems approach, value addition, requirements in new technology; Women in
Agriculture: multifaceted roles and tasks, work stress factors, Nutritional and rural life
standards, role in house hold design making, drudgery reduction for farm women, women
friendly agricultural technology; Empowerment of women; Group dynamics for farm
women, rural women; The nucleus of Agricultural Extension and Training.



1. Semester

Teaching Period CREDIT
POINTS
Subject Code Name of Subject
T P
Introductory Nematology 2(1+1)
02AGB101 1 1
Statistics 1 2(1+1)
02AGB102 1
Water management including micro 3(2+1)
3(2+1)
02AGB104 Principles of Seed Technology 2 1
2(2+0)
02AGB105 Principles of Agril. Economics 2 0
2(1+1)
02AGB106 Dimensions of Agril. Extension 1 1
3(2+1)
02AGB107 Agricultural Microbiology 2 1
Introduction to computer 2(1+1)
Soil Chemistry, Soil Fertility and 3(2+1)
02AGB109 Nutrient Management 2 1
Discipline & Co. curricular activity
02AGB301 0 1 1(0+1)
Total 14 9 23




Il. Semester

02AGB101- Introductory Nematology 2 (1+1)

Introduction: History of phytonematology. Economic importance. General characteristics of
plant pathogenic nematodes. Nematode general morphology and biology. Classification of
nematodes upto family level with emphasis on groups containing economically important
genera. Classification of nematodes by habitat. Identification of economically important plant
nematodes upto generic level with the help of keys and description. Symptoms caused by
nematodes with examples. Interaction between plant parasitic nematodes and disease causing
fungi, bacteria and viruses. Different methods of nematode management. Cultural methods
(crop rotation, fallowing, soil amendments, other land management techniques), physical
methods (soil solarisation, hot water treatment) Biological methods, Chemical methods
(fumigants, non fumigants). Resistant varieties. IDM.

Practical: Methods of survey — sampling methods, collection of soil and plant samples;
Extraction of nematodes from soil and plant tissues following combined Cobb’s decanting —
sieving and Baermann funnel technique, counting and estimation of plant parasitic
nematodes; Preparation of temporary and permanent mounts; Method of preparation of
perineal patterns for identification of species of Meloidogyne; Study and identification of
most important plant parasitic nematodes with special reference to their characteristics and
symptomtolgy — Meloidogyne, Pratylenchus; Heterodera, Ditylenchus, Globodera,
Tylenchulus, Xiphinema, Radopholus, Rotylenchulus, and Helicotylenchus. Experimental
techniques used in pathogenicity studies with root knot nematode.

02AGB102- Statistics 2(1+1)

Introduction: Definition of Statistics and its use and limitations; Frequency Distribution and
Frequency Curves; Measures of Central Tendency: Characteristics of Ideal Average,
Arithmetic Mean; Median, Mode, Merits and Demerits of Arithmetic Mean; Measures of
Dispersion: Standard Deviation, Variance and Coefficient of Variation; Probability:
Definition and concept of probability; Normal Distribution and its properties; Introduction to
Sampling: Random Sampling; the concept of Standard Error; Tests of Significance- Types of
Errors, Null Hypothesis, Level of Significance and Degrees of Freedom, Steps involved in
testing of hypothesis; Large Sample Test- SND test for Means, Single Sample and Two
Samples (all types); Small Sample Test for Means, Student’s t-test for Single Sample, Two
Samples and Paired t test. F test; Chi-Square Test in 2x2 Contingency Table, Yates’
Correction for continuity; Correlation: Types of Correlation and identification through
Scatter Diagram, Computation of Correlation Coefficient ‘r’ and its testing. Linear
Regression: of Y on X and X on Y. Inter-relation between ‘r’ and the regression coefficients,
fitting of regression equations. Experimental Designs: Basic Designs, Completely
Randomized Design (CRD), Layout and analysis with equal and unequal number of
observations, Randomized Block Design (RBD), Layout and analysis, Latin Square Design
(LSD), Layout and analysis.

Practical: Construction of Frequency Distribution Tables and Frequency Curves;
Computation of Arithmetic Mean for Un-Grouped and Grouped data; Computation of
Median for Un-Grouped and Grouped data; Computation of Mode for Un-Grouped and
Grouped data; Computation of Standard Deviation, Variance and Coefficient of Variation for
Un-Grouped and Grouped data; SND test for Means, Single Sample; SND test for Means ,



Two Samples; Student’s t-test for Single Sample; Student’s t-test for Two Samples; Paired t
test and F test; Chi-Square Test in 2x2 Contingency Table, Yates’ Correction for continuity;
Computation of Correlation Coefficient ‘r’ and its testing; Fitting of regression equations- Y
on X and X on Y; Analysis of Completely Randomized Design (CRD); Analysis of
Randomized Block Design (RBD); Analysis of Latin Square Design (LSD).

02AGB103- Water Management Including Micro Irrigation 3(2+1)

Irrigation: definition and objectives, water resources and irrigation development in India and
Rajasthan; Soil plant water relationships; Methods of soil moisture estimation,
evapotranspiration and crop water requirement; effective rainfall, scheduling of irrigation;
Methods of irrigation: surface, sprinkler and drip irrigation; Irrigation efficiency and water
use efficiency, conjunctive use of water, irrigation water quality and its management. Water
management of different crops (rice, wheat, maize, groundnut, sugarcane, mango, banana
and tomato); Agricultural drainage.

Practical: Determination of bulk density by field method; Determination of soil moisture
content by gravimetric method, tensiometer, electrical resistance block and neutron moisture
meter; Determination of field capacity by field method; Determination of permanent wilting
point; Measurement of irrigation water through flumes and weirs; Calculation of irrigation
water requirement (Problems); Determination of infiltration rate; Demonstration of furrow
method of irrigation; Demonstration of check basin and basin method of irrigation; Visit to
farmers field and cost estimation of drip irrigation system; Demonstration of filter cleaning,
fertigation, injection and flushing of laterals; Erection and operation of sprinkler irrigation
system; Measurement of emitter discharge rate, wetted diameter and calculation of emitter
discharge variability; Determination of EC, pH, carbonates, biocarbonates, Ca++ and Mg++
in irrigation water (quality parameters).

02AGB104-Principles of Seed Technology 3(2+1)

Introduction to Seed Production, Importance of Seed Production, Seed policy, Seed demand
forecasting and planning for certified, foundation and breeder seed production, Deterioration
of crop varieties, Factors affecting deterioration and their control; Maintenance of genetic
purity during seed production, Seed quality; Definition, Characters of good quality seed,
Different classes of seed, Production of nucleus & breeder’s seed, Maintenance and
multiplication of pre-release and newly released varieties in self and cross-pollinated crops;
Seed Production, Foundation and certified seed production in maize (varieties, hybrids,
synthetics and composites); Foundation and certified seed production of rice (varieties &
hybrids); Foundation and certified seed production of sorghum and bajra (varieties, hybrids,
synthetics and composites); Foundation and certified seed production of cotton and
sunflower (varieties and hybrids); Foundation and certified seed production of castor
(varieties and hybrids); Foundation and certified seed production of tomato and brinjal
(varieties and hybrids); Foundation and certified seed production of chillies and bhendi
(varieties and hybrids); Foundation and certified seed production of onion, bottle gourd and
ridge gourd (varieties and hybrids); Seed certification, phases of certification, procedure for
seed certification, field inspection and field counts etc.; Seed Act and Seed Act enforcement,
Central Seed Committee, Central Seed Certification Board, State Seed Certification Agency,
Central and State Seed Testing Laboratories; Duties and powers of seed inspectors, offences
and penalties; Seed control order: Seed Control Order 1983, Seed Act 2000 and other issues



related to seed quality regulation. Intellectual Property Rights, Patenting, WTO, Plant
Breeders Rights, Varietal Identification through Grow—Out Test and Electrophoresis; Seed
Drying: Forced air seed drying, principle, properties of air and their effect on seed drying,
moisture equilibrium between seed and air, Heated air drying, building requirements, types
of air distribution systems for seed drying, selection of crop dryers and systems of heated air
drying, recommended temperature and depth of the seeds, management of seed drying,
Planning and layout of seed processing plant; Establishment of seed processing plant. Seed
processing: air screen machine and its working principle, different upgrading equipments and
their use, Establishing a seed testing laboratory. Seed testing procedures for quality
assessment, Seed treatment, Importance of seed treatment, types of seed treatment,
equipment used for seed treatment (Slurry and Mist—-O—matic treater), Seed packing and seed
storage, stages of seed storage, factors affecting seed longevity during storage and conditions
required for good storage, General principles of seed storage, constructional features for good
seed warehouse, measures for pest and disease control, temperature control, Seed marketing,
marketing structure, marketing organization, sales generation activities, promotional media,
pricing policy; Factors affecting seed marketing.

Practical: Seed sampling principles and procedures; Physical Purity analysis of Field and
Horticultural crops; Germination analysis of Field and Horticultural crops; Moisture tests of
Field and Horticultural crops; Viability test of Field and Horticultural crops; Seed health test
of Field and Horticultural crops; Vigour tests of Field and Horticultural crops; Seed
dormancy and breaking methods; Grow out tests and electrophoresis for varietal
identification; Visit to Seed production plots of Maize, Sunflower, Bajra, Rice, Sorghum,
Cotton, Chillies and Vegetables. (Add or delete crops of the region); Visit to Seed processing
plants; Visit to Seed testing laboratories; Visit to Grow out testing farms; Visit to Hybrid
Seed Production farms; Varietal identification in seed production plots; Planting ratios,
isolation distance, roguing etc.

02AGB105-Principles of Agricultural Economics 2 (2+0)

Economics: Meaning, Definition, Subject matter, Divisions of Economics, Importance of
Economics; Agricultural Economics: Meaning, Definition; Basic Concepts: Goods, Service,
Utility, Value, Price, Wealth, Welfare. Wants: Meaning, Characteristics, Classifications of
Wants, Importance. Theory of consumption: Law of Diminishing Marginal utility, Meaning,
Definition, Assumption, Limitations, Importance. Consumer’s surplus: Meaning, Definition,
Importance. Demand: Meaning, Definition, Kinds of Demand, Demand schedule, Demand
Curve, Law of Demand, Extension and Contraction Vs Increase and Decrease in Demand.
Elasticity of Demand: Types of Elasticity of Demand, Degrees of price elasticity of Demand,
Methods of Measuring Elasticity, Factors influencing elasticity of Demand, Importance of
Elasticity of Demand. Welfare Economics: Meaning, Pareto’s optimality. National Income:
Concepts, Measurement. Public Finance: Meaning, Principles. Public Resource: Meaning,
Services Tax, Meaning, Classification of Taxes: Cannons of Taxation, Public expenditure:
Meaning, Principles. Inflation: Meaning, Definition, Kinds of inflation.



02AGB106- Dimensions of Agricultural Extension 2(1+1)

Education — Meaning, Definition, Types — Formal, Informal and Non-formal education and
their Characteristics. Extension Education and Agricultural Extension — Meaning, Definition,
Concepts, Objectives and Principles. Rural development — Meaning, Definition, Concepts,
Objectives, Importance and Problems in rural development. Developmental programmes of
pre-independence era — Sriniketan, Marthandam, Gurgaon experiment and Gandhian
constructive proprogramme. Development programmes of Post independence era, Firka
Development, Etawah — Pilot project and Nilokheri Experiment. Community Development
Programme — Meaning, Definition, Concepts, Philosophy, Principles, Objectives, Differences
between Community Development and Extension Education, National Extension service.
Panchayat Raj system — Meaning of Democratic — Decentralization and Panchayat Raj, Three
tiers of Panchayat Raj system, Powers, Functions and Organizational setup. Agricultural
Development Programmes with reference to year of start, objectives & sailent features —
Intensive Agricultural District Programme (IADP), High Yielding Varieties Programme
(HYVP), Institution Village Linkage Programme (IVLP), Watershed Development
Programme (WDP), National Agricultural Technology Project (NATP), ATMA, ATIC.
Social Justice and Poverty alleviation programmes — Integrated Tribal Development Agency
(ITDA), Integrated Rural Development Programme (IRDP), Swarna Jayanthi Gram
Swarojgar Yojana (SGSY), Prime Minsiter Employment Yojana (CMEY). New trends in
extension, privatization. Women Development programmes — Development of Women and
Children in Rural Areas (DWCRA), Rashtriya Mahila Kosh (RMK), Integrated Child
Development Scheme (ICDS) and Mahila Samriddi Yojana (MSY). Reorganized extension
system (T&V System) — Salient features, Fort night Meetings, Monthly workshops,
Linkages, Merits and Demerits, Emergence of Broad Based Extension (BBE).

Practical: Visits to a village and kisan mandal to study the ongoing development
programmes. Visits to Panchayat Raj Institutions to study the functioning of Gram Panchayat
(GP) & Zilla Praja Parishad (ZPP). Visit and study the District Rural Development Agency
(DRDA). Participation in monthly workshops of Training and Visit (T & V) System. Visit to
Watershed Development Project area. Visit to a village to study the Self Help Groups
(SHGs) of DWCRA. Visit to a voluntary organization to study the developmental activities.
Organizing PRA techniques in a village to identify the agricultural problems. Visit to
villages.

02AGB107- Agricultural Microbiology 3(2+1)

History of Microbiology: Spontaneous generation theory, Role of microbes in fermentation,
Germ theory of disease, Protection against infections, Applied areas of Microbiology
Metabolism in bacteria: ATP generation, chemoautotrophy, photo autotrophy, respiration,
fermentation. Bacteriophages: structure and properties of Bacterial viruses — Lytic and
Lysogenic cycles: viroids, prions. Bacterial genetics; Gene expression; Genetic
recombination: transformation, conjugation and transduction, genetic

engineering, Plasmids, episomes, genetically modified Organisms. Soil Microbiology:
Microbial groups in soil, microbial transformations of carbon, nitrogen, phosphorus and
sulphur, Biological nitrogen fixation. Microflora of Rhizosphere and Phyllosphere
microflora, microbes in composting. Microbiology of Water. Microbiology of food:
microbial spoilage and principles of food preservation. Beneficial microorganisms in
Agriculture: Biofertilizer (Bacterial Cyanobacterial and Fungal), microbial insecticides,



Microbial agents for control of Plant diseases, Biodegradation, Biogas production,
Biodegradable plastics, Plant — Microbe interactions.

Practical: General instructions, Familiarization with instruments, materials, glassware etc. in
a microbiology laboratory: Practice of Aseptic methods: | - Evaluation of aseptic technique
with Nutrient broth tubes. 11- Evaluation of aseptic technique with a Nutrient agar plate.
Methods of Sterilization and Preparation of media I- Preparation of nutrient broth, nutrient
agar plates, nutrient agar slant and nutrient agar stabling; I1- Sterilization of glassware by Dry

heating; 11l - Sterilization of nutrient broth by Filtration. Plating methods for Isolation and
Purification of bacteria | - Isolation of bacteria by Streak plate method. Il - Isolation of
aerobic spore forming bacteria by Enrichment using Streak plate method. 11l - Checking of

purity of a bacterial culture by Streak plating method. Identification of bacteria by staining
methods and Biochemical tests: |- Morphological examination of bacteria by Simple and
Differential staining. Il — Different biochemical tests for identification of bacterial culture;
Enumeration of bacteria: | - Enumeration of bacteria by Stain slide method. I1- Enumeration
of bacteria by Most probable number method. 11l - Enumeration of bacteria by Pour plate
method and Spread plate method.

02AGB108- Introduction to Computer Applications 2(1+1)

Introduction to Computers, Anatomy of Computers, Input and Output Devices. Units of
Memory, Hardware, Software and Classification of Computers. Personal Computers, Types
of Processors, booting of computer, warm and cold booting. Computer Viruses, Worms and
Vaccines. Operating System — DOS and WINDOWS. Disk Operating System (DOS): Some
fundamental DOS Commands, FORMAT, DIR, COPY, PATH, LABEL, VOL, MD, CD and
DELTREE, Rules for naming files in DOS and Types of files. WINDOWS: GUI, Desktop
and its elements, WINDOWS Explorer, working with files and folders; setting time and date,
starting and shutting down of WINDOWS. Anatomy of a WINDOW, Title Bar, Minimum,
Maximum and Close Buttons, Scroll Bars, Menus and Tool Bars. Applications - MSWORD:
Word, processing and units of document, features of word-processing packages. Creating,
Editing, Formatting and Saving a document in MSWORD; MSEXCEL: Electronic
Spreadsheets, concept, packages. Creating, Editing and Saving a spreadsheet with
MSEXCEL. Use of in-built Statistical and other functions and writing expressions. Use of
Data Analysis Tools, Correlation and Regression, t-test for two-samples and ANOVA with
One-way Classification. Creating Graphs. MS Power Point: Features of Power Point
Package. MSACCESS: Concept of Database, Units of database, creating database; Principles
of Programming: Flow Charts and Algorithms, illustration through examples. Internet: World
Wide Web (WWW), Concepts, Web Browsing and Electronic Mail.

Practical: Study of Computer Components; Booting of Computer and its Shut Down;
Practice of some fundamental DOS Commands, TIME, DATE, DIR, COPY, FORMAT,
VOL, LABEL, PATH; Practicing WINDOWS Operating System, Use of Mouse, Title Bar,
Minimum, Maximum and Close Buttons, Scroll Bars, Menus and Tool Bars; WINDOWS
Explorer, Creating Folders, COPY and PASTE functions; MSWORD: Creating a Document,
Saving and Editing; MSWORD, Use of options from Tool Bars, Format, Insert and Tools
(Spelling & Grammar) Alignment of text; MSWORD, Creating a Table, Merging of Cells,
Column and Row width; MSEXCEL.: Creating a Spreadsheet, Alignment of rows, columns
and cells using Format tool bar; MSEXCEL.: Entering Expressions through the formula tool



bar and use of inbuilt functions, SUM, AVERAGE, STDEV; MSEXCEL: Data Analysis
using inbuilt Tool Packs, Correlation & Regression; MSEXCEL: Creating Graphs and
Saving with & without data; MSACCESS: Creating Database, Structuring with different
types of fields; MS Power Point: Preparation of slides on Power Point; Transforming the data
of WORD, EXCEL and ACCESS to other formats; Internet Browsing: Browsing a Web Page
and Creating of E-Mail ID.

02AGB109-Soil Chemistry, Soil Fertility and nutrient Management 3 (2+1)

Soil as a source of plant nutrients. Essential and beneficial elements, criteria of essentiality,
forms of nutrients in soil , mechanisms of nutrient transport to plants, factors affecting
nutrient availability to plants. Measures to overcome deficiencies and toxicities. Problem
soils — acid, salt affected and calcareous soils, characteristics, nutrient availabilities.
Reclamation — mechanical, chemical and biological methods. Fertilizer and insecticides and
their effect on soil water and air. Irrigations water — Quality of irrigation water and its
appraisal. Indian standards for water quality. Use of saline water for agriculture. Soil fertility
— Different approaches for soil fertility evaluation. Methods, Soil testing — Chemical
methods. critical levels of different nutrients in soil. Plant analysis — DRIS methods, critical
levels in plants. Rapid tissue tests. Indicator plants. Biological method of soil fertility
evaluation. Soil test based fertilizer recommendations to crops. Factors influencing nutrient
use efficiency (NUE) in respect of N, P, K, S, Fe and Zn fertilizers. Source, method and
scheduling of nutrients for different soils and crops grown under rainfed and irrigated
conditions.

Practical: Principles of analytical Instruments and their calibration and applications,
Colorimetry and flame photometry. Estimation of available N, P, K, S, and Zn in oils, pH,
EC, soluble cations and anions in soil water extracts. Lime requirement and gypsum
requirement of problem soils. Estimation of N, P and K in plants.



11l. Semester

Teaching Periods Credit Points
Subject Code Name of Subject
L P
03 BSH 101 Fundamentals of Entomology , . 32+1)
03 BSH 102 Temperate Vegetables . . 2041)
Nematode pests of horticultural crops
03BSH 103 .
and their Management1 1 1 2(1+1)
Diseases of Fruit, Plantation, Medicinal
03 BSH 104 N ’
and Aromatic Crops 2 1 3(2+1)
03 BSH 105 Farm Power and Machinery . . 2(141)
03 BSH 106 Temperate Fruits . . 2141)
Weed Management in Horticultural
03BSH 107 Crops 1 1 2(1+1)
mmercial Floricultur
03 BSH 108 Commercial Floriculture , . s@s1)
Elementary Plant Biochemistry and
03 BSH 109 Biotechnology 2 1 3(2+1)
03 BSH 110 Structural Grammer and Spoken English
1 1 2(1+1)
03 BSH 301 Discipline & Co. curricular activity
0 1 1(0+1)
Total
14 11 25




Semester |11

03BSH101 Fundamentals of Entomology 3 (2+1)
Introduction to phylum arthropoda. Importance of class Insecta. Insect dominance. Definition,
division and scope of entomology. Comparative account of external morphonology-types of mouth
parts, antennae, legs, wings and genetallia. Anatomy of digestive, excretory, nervous and
reproductive systems. Postembryonic development-eclosion. Matamorphosis. Types of larvae and
pupa. Classification of insects upto orders and families of economic importance and their
distinguished characters.

Practical: Insect collection and preservation. Identification of important insects. General body
organization of insects. Study on morphology of grasshopper. Preparation of permanent mounts of
mouth parts, antennae, legs and wings. Dissection of grasshopper and caterpillar for study of internal
morphology. Observations on metamorphosis of larvae and pupae.

03BSH102 Temperate Vegetables 2(1+1)

Importance of cool season vegetable crops in nutrition and national economy. Area, production,
export potential, description of varieties and hybrids, origin, climate and soil, production
technologies, seed production, post-harvest technology. Marketing of cabbage, cauliflower, knol-
khol, sprouting broccoli, Brussels' sprout, lettuce, palak, Chinese cabbage, spinach, garlic, onion,
leek, radish, carrot, turnip, beet root, peas, broad beans, rhubarb, asparagus, globe artichoke.
Practical: Identification and description of varieties/hybrids; propagation methods, nursery
management; preparation of field, sowing/transplanting; identification of physiological and
nutritional disorders and their corrections; post-harvest handling; cost of cultivation and field visits to
commercial farms.

03BSH 103 Nematode Pests of Horticultural Crops and their Management 2 (1+1)

History of development of nematology - definition, economic importance. General characters of plant
parasitic nematodes, their morphology, taxonomy, classification, biology, symptomatology and
control of important plant parasitic nematodes of fruits - (tropical, subtropical and temperate)
vegetables, tuber, ornamental, spice and plantation crops. Role of nematodes in plant disease
complex.

Practical: Methods of sampling and extraction of nematodes from soil and plant parts, killing, fixing
and preparation of temporary and permanent nematode mounts. Nematicides and their use. Collection
and preservation of 20 plant species/parts damaged by plant parasitic nematodes.

03BSH 104 Diseases of Fruits, Plantation and Medicinal and Aromatic Crops 3(2+1)

Etiology, symptoms, mode of spread, epidemiology and integrated management of the diseases of
fruits, plantation, medicinal and aromatic crops viz mango, banana, grape, citrus, guava, sapota,
papaya, jack fruit, pineapple, pomegranate, ber, apple, pear, peach, plum, almond, walnut, strawberry,
areca nut, coconut, oil palm, coffee, tea, cocoa, cashew, rubber, betel vine senna, neem, hemp,
belladonna, pyrethrum, camphor, costus, crotalaria, datura, dioscorea, mint, opium, Solanum



khasianum and Tephrosia. Important post-harvest diseases of fruit, plantation and medicinal and
aromatic crops and their management.

Practical: Observations of disease symptoms, identification of casual organisms and host parasite
relationship of important diseases. Examination of scrapings and cultures of important pathogens of
fruits, plantation, medicinal and aromatic crops.

03BSH 105 Farm Power and Machinery 2 (1+1)

Basic concepts of various forms of energy, unit and dimensions of force, energy and power,
calculations with realistic examples. IC Engines: Basic principles of operation of compression,
ignition and spark ignition engines, two stroke and four stroke engines, cooling and lubrication
system, power transmission system, broad understanding of performance and efficiency, tractors,
power tillers and their types and uses. Electric motors: types, construction and performance
comparison. Tillage: objectives, method of ploughing. Primary tillage implements: construction and
function of indigenous ploughs, improved indigenous ploughs, mould board ploughs, disc and rotary
ploughs. Secondary tillage implements: construction and function of tillers, harrows, levelers, ridgers
and bund formers. Sowing and transplanting equipment: seed drills, potato planters, seedling
transplanter. Grafting, pruning and training tools and equipment. Inter-culture equipment: sweep.
Junior hoe, weeders, long handle weeders. Crop harvesting equipments: potato diggers, fruit pluckers,
tapioca puller and hoists.

Practical: Calculation on force, power and energy. IC engines - showing the components of
dismantled engines and motors. Primary and secondary tillage implements, hitching, adjustments and
operations. Spraying equipment, calibration and operation. Plant protection equipment, calculation of
dilution ratio and operation.

03BSH 106 Temperate Fruits 2(1+1)

Classification of temperate fruits, detailed study of areas, production, varieties, climate and soil
requirements, propagation, planting density, cropping systems, after care training and pruning, self
incompatibility and pollinisers, use of growth regulators, nutrient and weed management, harvesting,
post-harvest handling and storage of apple, pear, peach, apricot, cherry, persimmon, strawberry, kiwi,
Queens land nut (Mecademia nut), almond, walnut, pecan nut, hazel nut and chest nut. Re- plant
problem, rejuvenation and special production problems like pre-mature leaf fall, physiological
disorders, important insect - pests and diseases and their control measures.

Practical: Nursery management practices, description and identification of varieties of above crops,
manuring and fertilization, planting systems, preparation and use of growth regulators, training and
pruning in apple, pear, plum, peach and nut crops. Visit to private orchards to diagnose maladies.
Working out economics for apple, pear, plum and peach.

03BSH 107 Weed Management in Horticultural Crops 2 (1+1)

Weeds: Introduction, harmful and beneficial effects, classification, propagation and dissemination;
Weed biology and ecology, crop weed association, crop weed competition and allelopathy Concepts
of weed prevention, control and eradication; Methods of weed control: physical, cultural, chemical
and biological methods. Integrated weed management; Herbicides: advantages and limitation of
herbicide usage in India, Herbicide classification, formulations, methods of application; Introduction



to Adjuvants and their use in herbicides; Introduction to selectivity of herbicides; Compatibility of
herbicides with other agro chemicals; Weed management in major field and horticultural crops, shift
of weed flora in cropping systems, aquatic and problematic weeds and their control.

Practical: Identification of weeds; Survey of weeds in crop fields and other habitats; Preparation of
herbarium of weeds; Calculations on weed control efficiency and weed index; Herbicide label
information; Computation of herbicide doses; Study of herbicide application equipment and
calibration; Demonstration of methods of herbicide application; Preparation of list of commonly
available herbicides; Study of phytotoxicity symptoms of herbicides in different crops; Biology of nut
sedge, bermuda grass, parthenium and celosia; Economics of weed control practices; Tours and visits
of problem areas.

03BSH 108 Commercial Floriculture 3(2+1)

Scope and importance of commercial floriculture in India, production techniques of ornamental plants
like rose, marigold, chrysanthemum, orchid, carnation, gladiolus, jasmine, dahlia, tuberose, bird of
paradise, china aster and gerbera for domestic and export market, growing of flowers under protected
environments such as glass house, plastic house etc., post harvest technology of cut flowers in respect
of commercial flower crops, dehydration technique for drying of flowers, production techniques for
bulbous.

Practical: Identification of commercially important floricultural crops. Propagation practices in
chrysanthemum, sowing of seeds and raising of seedlings of annuals. Propagation by cutting,
layering, budding and grafting. Training and pruning of roses. Use of chemicals and other compounds
for prolonging the vase life of cut flowers. Drying and preservation of flowers. Flower arrangement
practices

03BSH 109 Elementary Plant Biochemistry and Biotechnology 3(2+1)

Carbohydrates: Occurrence classification and structure, physical and chemical properties of
carbohydrates, isomerism, optical activity, reducing property, reaction with acids and alkalis, ozone
formation. Lipids: Classification, important fatty acids and triglycerides, essential fatty acids.
Physical and chemical control of oils, their rancidity, phospholipids, types and importance. Plant
pigments - structure and function of chlorophyll and carotenoids, sterols, basic structure, role of
brassinosteroles in plants. Proteins: Classification, function and solubility, amino acids - classification
and structure, essential amino acids, properties of amino acids, colour reactions, amphoteric nature
and isomerism; structure of proteins -primary, secondary tertiary and quaternary properties and
reaction of proteins. Enzymes: Classification and mechanism of action; factors affecting enzyme
action, co-factors and co-enzymes. Vitamins and minerals as co-enzymes/co-factors. Carbohydrate
metabolism -glycolysis and TCA-cycle; metabolism of lipids, fatty acid oxidation, biosynthesis of
fatty acids, electron transport chain, bioenergetics of glucose and fatty acids, structure and function of
nucleic acid replication, transcription and translation. History of biotechnology. Fundamental
principles, micro-propagation and scope for commercialization. Application of micro-grafting in
horticultural crops, meristem culture, anther culture, pollen culture, embryo culture, callus culture,
cell culture, somoclonal variation, protoplast isolation, culture, fusion and applications.
Cryopreservation .Genetic engineering. Future scope and present trends. Importance of biotechnology
in horticulture

Practical: Preparation of standard solutions and reagents. Carbohydrates - qualitative reaction,
estimation of starch, reducing and non-reducing sugars; reaction of proteins, estimation of proteins by



Lowery method. Estimation of free fatty acids; determination of iodine number of vegetable oils.
Vitamins - estimation of ascorbic acid. Paper and thin layer chromatography. Sterilization techniques
- composition and preparation of media - micro-propagation of tomato. Callus culture, sub-culturing,
induction of rooting-techniques in hardening

03BSH 110 Structural Grammar and Spoken English (NC) 2 (1+1)
Structural Grammar: Introduction of Word Classes; Structure of Verb in English; Uses of Tenses;
Study of Voice; Study of Conjunctions and Prepositions; Sentence Patterns in English. Spoken
English: Conversations of different situations in everyday life; the concept of stress; stress shift in
words and sentences; silent letters in words and pronunciation of words with silent letters, the basic
intonation patterns.

Practical: Structural Grammar: Exercises in word classes, identification and study of verbs in
sentences, application of tenses and voice, exercises in conjunctions and prepositions, other structural
grammar exercises, report writing, letter writing (different types of letters). Spoken English:
Conversations of everyday life, the concept of stress; stress shift. Silent letters in words, basic
intonation patterns, preparing and address.



1V. Semester

Teaching Periods Credit Points
Subject Code Name of Subject
L P

04 BSH 101 Spices and Condiments . . 2(141)
04 BSH 102 Ornamental Horticulture , . 2241)
04BSH 103 Plantation Crops , . 3(2+1)
04 BSH 104 Breeding of Fruit and Plantation Crops , . 22+1)
04 BSH 105 Orchard Management . . 2(141)

Insect Pests of Fruit, Plantation
04BSH 106 - ” ’

Medicinal & Aromatic Crops 2 1 B+

Tropical and Subtropical Fruits
04BSH107 2 3(2+1)

1

Tropical and Subtropical Vegetables
04BSH108 2 1 3(2+1)

Plant Propagation and Nursery
04BSH110 Mushroom Culture 0 1 1(0+1)

Discipline & Co. curricular activity
04 BSH 301 0 1 1(0+1)
Total
15 11 26




Semester 1V

04BSH 101 Spices and Condiments 2(1+1)

History, scope and importance, area and production, uses, export potential and role in national
economy. Classification, soil and climate, propagation-seed, vegetative and micro-propagation
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, role of Spice Board
and Pepper Export Promotion Council, institutions and research centers in R&D. 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.

Practical: 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.

04BSH 102 Ornamental Horticulture 3(2+1)
History, scope of gardening, aesthetic values. Gardens in India, types of gardens. Landscaping,
historical background, definition. Floriculture industry: importance, area and production, industrial
importance in India. Landscaping, basic principles and basic components. Principles of gardening,
garden components, adornments, lawn making, methods of designing rockery, water garden, etc.
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. Flower arrangement: importance, production details and cultural
operations, constraints, post-harvest practices. Bio-aesthetic planning, definition, need, round country
planning, urban planning and planting avenues, schools, villages, beautifying railway stations, dam
sites, hydroelectric stations, colonies, river banks, planting material for play grounds. Vertical
gardens, roof gardens. Culture of bonsai, art of making bonsai. Parks and public gardens.

Practical: Identification and description of annuals, herbaceous, perennials, climbers, creepers,
foliage flowering shrubs, trees, palms, ferns, ornamental grasses; cacti succulents. 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. ldentification and description of species/varieties of jasmine,
chrysanthemum, marigold, dahlia, gladiolus, carnation, aster and their important inter-culture
practices

04BSH 103 Plantation Crops 3(2+1)

History and development, scope and importance, area and production, export and import potential,
role in national and state economy, uses, industrial importance, by products utilization, soil and



climate, varieties, propagation: principles and practices of seed, vegetative and micro-propagation,
planting systems and method, gap filling, systems of cultivation, mulching, shade regulation, weed
and water management, training, pruning and handling, nutrition, foliar feeding, role of growth
regulators, soil management, liming practices, tipping practices, top working, physiological disorders,
harvesting, post-harvest handling and processing, packaging and marketing, yield and economics of
coconut, arecanut, oil palm, palmyrah palm, cacao, cashew nut, coffee, tea and rubber.

Practical: Description and identification of coconut varieties, selection of coconut and arecanut
mother palm and seed nut, planting of seed nuts in nursery, layout and planting of coconut, arecanut,
oil palm, cashew nut, cacao gardens, manuring, irrigation; mulching, raising masonry nursery for
palm, nursery management in cacao. Description and identification of species and varieties in coffee,
harvesting, grading, pulping, fermenting, washing, drying and packing of coffee, seed berry
collection, seed extraction, treatment and sowing of coffee, epicotyl, softwood, grafting and top
working in cashew, working out the economics and project preparation for coconut, arecanut, oil
palm, cashew nut, cacao, etc. Mother plant selection, preparation of cuttings and rooting of tea under
specialized structure, training, centering, pruning, tipping and harvesting of tea.

04BSH 104 Breeding of Fruit and Plantation Crops 3 (2+1)

Fruit breeding - History, importance in fruit production, distribution, domestication and adaptation of
commercially important fruits, variability for economic traits, breeding strategies, clonal selection,
bud mutations, mutagenesis and its  application in crop improvement - policy manipulations - in
vitro breeding tools (important fruit and plantation crops).

Practical: Exercises on floral biology, pollen viability; emasculation and pollination procedures;
hybrid seed germination; raising and evaluation of segregating populations; use of mutagens to induce
mutations and polyploidy.

04BSH 105 Orchard Management 2(1+1)

Orchard management, importance, objectives, merits and demerits, clean cultivation, sod culture, Sod
mulch, herbicides and inorganic and organic mulches. Tropical, sub-tropical and temperate
horticultural systems, competitive and complimentary effect of root and shoot systems. Biological
efficiency of cropping systems in horticulture, systems of irrigation. Soil management in relation to
nutrient and water uptake and their effect on soil environment, moisture, organisms and soil
properties. Integrated nutrient and pest management. Utilization of resources constraints in existing
systems. Crop model and crop regulation in relation to cropping systems.

Practical: Layout of different systems of orchard soil management, clean, inter, cover and mixed
cropping, fillers. Use of mulch materials, organic and inorganic, moisture conservation, weed control.
Layout of various irrigation systems.

04BSH 106 Insect Pests of Fruit, Plantation, Medicinal and Aromatic Crops 3(2+1)

General - economic classification of insects; ecology and insect-pest management with reference to
fruit, plantation, medicinal and aromatic crops; pest surveillance. Distribution, host range, bio-
ecology, injury, integrated management of important insect pests affecting tropical, sub-tropical and



temperate fruits, plantation, medicinal and aromatic crops like coconut, areca nut, oil palm, cashew,
cacao, tea, coffee, cinchona, rubber, betel vine senna, neem, hemp, belladonna, pyrethrum, camphor,
costus, crotalaria, datura, dioscorea, mint, opium, Solanum khasianum and Tephrosia.. Storage insects
- distribution, host range, bio-ecology, injury, integrated management of important insect pests
attacking stored fruits, plantation, medicinal and aromatic crops and their processed products.
Toxicology -insecticide residue problems in fruit, plantation, medicinal and aromatic crops and their
tolerance limits.

Practical: Study of symptoms of damage, collection, identification, preservation, assessment of
damage and population of important insect - pests affecting fruits, plantation, medicinal and aromatic
crops in field and storage

04BSH 107 Tropical and Sub-Tropical Fruits 3(2+1)

Horticultural classification of fruits including genome classification. Horticultural zones of India,
detailed study of area, production and export potential, varieties, climate and soil requirements,
propagation techniques, planting density and systems, after care, training and pruning. Management
of water, nutrient and weeds, special horticultural techniques including plant growth regulators, their
solution preparation and use in commercial orchards. Physiological disorders. Post-harvest
technology, harvest indices, harvesting methods, grading, packaging and storage of the following
crops. Mango, banana, bael, banana, grapes, citrus, papaya, sapota, guava, pineapple, jackfruit,
avocado, mangosteen, litchi, carambola, durian and passion fruit. Bearing in mango and citrus, causes
and control measures of special production problems, alternate and irregular bearing overcome,
control measures. Seediness and kokkan disease in banana, citrus decline and casual factors and their
management. Bud forecasting in grapes, sex expression and seed production in papaya, latex
extraction and crude papain production, economic of production. Rainfed horticulture, importance
and scope of arid and semi-arid zones of India. Characters and special adaptation of crops: ber, aonla,
annona, jamun, wood apple, bael, pomegranate, carissa, date palm, phalsa, fig, west Indian cherry and
tamarind.

Practical: Description and identification of varieties based on flower and fruit morphology in above
crops. Training and pruning of grapes, mango, guava and citrus. Selection of site and planting system,
pre-treatment of banana suckers, desuckering in banana, sex forms in papaya. Use of plastics in fruit
production. Visit to commercial orchards and diagnosis of maladies. Manure and fertilizer application
including bio-fertilizer in fruit crops, preparation and application of growth regulators in banana,
grapes and mango. Seed production in papaya, latex extraction and preparation of crude papain.
Ripening of fruits, grading and packaging, production economics for tropical and sub-tropical fruits.
Mapping of arid and semi-arid zones of India. Botanical description and identification of ber, fig,
jamun, pomegranate, carissa, phalsa, wood apple, West Indian cherry, tamarind, aonla, bael and
annona.

04BSH 108 Tropical and Sub-Tropical Vegetables 3(2+1)

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 vegetable crops and planting for directly sown/transplanted
vegetable crops. Spacing, planting systems, water and weed management; nutrient management and
deficiencies, use of chemicals and growth regulators. Cropping systems, harvest, yield and seed



production. Economic of cultivation of tropical and sub-tropical vegetable crops; post-harvest
handling and storage. Marketing of tomato, brinjal, chillies, okra, amaranthus, cluster beans, cowpea,
lab-lab, snap bean, cucurbits, moringa, curry leaf, portulaca and basella.

Practical: Identification and description of tropical and sub-tropical vegetable crops; nursery
practices and transplanting, preparation of field and sowing/planting for direct sown and planted
vegetable crops. Herbicide use in vegetable culture; top dressing of fertilizers and intercultural; use of
growth regulators; identification of nutrient deficiencies. Physiological disorder. Harvest indices and
maturity standards, post-harvest handling and storage, marketing, seed extraction (cost of cultivation
for tropical and sub-tropical vegetable crops), project preparation for commercial cultivation.

04BSH 109 Plant Propagation and Nursery Management 2(1+1)

Propagation: Need and potentialities for plant multiplication, sexual and asexual methods of
propagation, advantages and disadvantages. Seed dormancy (scarification & stratification) internal
and external factors, nursery techniques, apomixes - mono-embrony, polyembrony, chimera & bud
sport. Propagation Structures: Mist chamber, humidifiers, greenhouses, glasshouses, cold frames, hot
beds, poly-houses, nursery (tools and implements), 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.
Nursery registration act. Insect/pest/disease control in nursery.

Practical: 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. Use of mist chamber in propagation and hardening of plants. Preparation of plant growth
regulators for seed germination and vegetative propagation. Visit to a tissue culture laboratory.
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 a mist chamber, greenhouse, glasshouse, polyhouse and their maintenance.
Top grafting, bridge grafting and nursery management. Nutrient and plant protection applications
during nursery.

04BSH 110Mushroom Culture 1(0+1)

Introduction to mushrooms fungi - nutritional value, edible and poisonous types, edible mushrooms,
Pleurotus, Volvariella and Agaricus, medicinal value of mushrooms, genetic improvement of
mushroom, preparation of culture, mother spawn production, multiplication of spawn, cultivation
techniques, harvesting, packing and storage; problems in cultivation -diseases, pest and nematodes -
weed moulds and their management strategies. Economics of cultivation, post harvest technologies.
Equipment and sterilization techniques for culture media, isolation of mother culture, and span
preparation and maintenance of mushroom beds of oyster mushroom, Volvariella and Agaricus.
Processing and preservations of mushrooms, economics of spawn and mushroom production and
mushroom recipes.



V. Semester

Teaching Periods  |Credit Points
Subject Code Name of Subject
L P

05 BSH 101 Organic Farming . 2(1+1)
05 BSH 102 Introduction to Major Field Crops . 2(1+1)
05BSH 103 Medicinal and Aromatic crops . 32+1)
05 BSH 104 Introductory Agroforestry . 2(1+1)
0SBSH 105 Breeding of Vegetable, tuber and Spice . 32+1)

Crops

Diseases of Vegetable, Ornamentals
05BSH 106 : :

and Spice Crops 1 3(2+1)

Fundamentals of Extension
05BSH 107 _ 1 2(1+1)

Education
05BSH 108 Environmental Science ! 3(2+1)
05BSH109 Growth and Development ! 2(1+1)

of Horticultural Crops

Fundamentals of Food
06BSH110 Technology ! ! 2(1+1)
05BSH111 Principles of Landscape 1

Gardening 1(0+1)
05BSH301 Discipline & Co. curricular 0 1 1(0+1)

activity

Total
14 12 26




Semester V

05 BSH 101 Organic Farming 2(1+1)

Introduction, concept, relevance in present context; Organic production requirements; Biological
intensive nutrient management-organic manures, vermicomposting, green manuring, recycling of
organic residues, biofertilizers; Soil improvement and amendments; Integrated diseases and pest
management - use of biocontrol agents, biopesticides pheromones, trap crops, bird perches; Weed
management; Quality considerations, certification, labeling and accreditation processors, marketing,
exports.

Practical: Raising of vegetable crops organically through nutrient, diseases and pest management;
vermicomposting; vegetable and ornamental nursery raising; macro quality analysis, grading,
packaging, post harvest management.

05 BSH 102 Introduction to Major Field Crops 2(1+1)
Classification and distribution of field crops, definitions and concept of multiple cropping, mixed
cropping, intercropping, relay and alley cropping, cultural practices for raising major cereals, pulses,
oil seeds and fodder crops, green masuering, crop rotation.

Practical: Identification of crop plants, seeds and weeds. Preparation of cropping scheme.
Application of herbicides in field crops

05 BSH 103 Medicinal and Aromatic Crops 3(2+1)
History, scope, opportunities and constraints in the cultivation and maintenance of medicinal and
aromatic plants in India. Importance, origin, distribution, area, production, climatic and soil
requirements, propagation and nursery techniques, planting and after care, cultural practices, training
and pruning, nutritional and water requirements. Plant protection, harvesting and processing of under
mentioned important medicinal and aromatic plants. Study of chemical composition of a few
important medicinal and aromatic plants, extraction, use and economics of drugs and essential oils in
medicinal and aromatic plants. Therapeutic and pharmaceutical uses of important species. Medicinal
Plants: Betelvine, periwinkle, Rauvolfia, Dioscorea, Isabgol, Ammi majus, Belladonna, Cinchona,
Pyrethrum and other species relevant to local conditions. Aromatic Plants: Citronella grass, khus
grass, flag (baje), lavender, geranium, patchouli, bursera, enthe, musk, Ocimum and other species
relevant to the local conditions.

Practical: Collection of medicinal and aromatic plants from their natural habitat and study their
morphological description, nursery techniques, harvesting, curing and processing technigues and
extraction essential oils.

05 BSH 104 Introductory Agroforestry 2 (1+1)

Agroforestry - definition, objectives and potential. Distinction between agroforestry and social
forestry. Status of Indian forests and role in India farming systems. Agroforestry system, sub-system
and practice: agri-silviculture, silvipastoral, horti-silviculture, horti-silvipastoral, shifting cultivation,
taungya, home gardens, alley cropping, intercropping, wind breaks, shelterbelts and energy
plantations. Planning for agroforestry - constraints, diagnosis and design methodology, selection of
tree crop species for agro-forestry. Agroforestry projects - national, overseas, MPTS - their



management practices, economics of cultivation -nursery and planting (Acacia catechu, Dalbergia
sissoo,, Tectona, Populus, Morus, Grewia, Eucalyptus, Quercus spp. and bamboo, tamarind, neem
etc.)

Practical: 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.

05 BSH 105 Breeding of VVegetable, Tuber and Spice Crops 3(2+1)

Centres of origin, plant bio-diversity and its conservation. Models of reproduction, pollination
systems and genetics of important vegetable, tuber and spice crops. Self-incompatibility and male
sterility, its classification and application in crop improvement. Principles of breeding self-pollinated
crops, pure line selection, mass selection, heterosis breeding, hybridization, pedigree method, mass
pedigree method, bulk method, modified bulk method, single seed descent method and back cross
method. Polyploidy breeding. Mutation breeding. Principles of breeding cross pollinated crops, mass
selection, recurrent selection, heterosis breeding, synthetics and composits. Application of
biotechnology in crop improvement. Crops: Solanaceous vegetables, cole crops, cucurbits, bulb
crops, root crops, leafy vegetables, okra, leguminous crops.

Practical: Floral biology and pollination mechanism in self and cross pollinated vegetables, tuber
crops and spices. Working out phenotypic and genotypic heritability, genetic advance. Preparation
and uses of chemical and physical mutagens. Polyploidy breeding and chromosomal studies.
Techniques of F1 hybrid seed production. Maintenance of breeding records.

05 BSH 106 Diseases of Vegetable, Ornamental and Spice Crops 3 (2+1)

Etiology, symptoms, mode of spread, epidemiology and integrated management of diseases of the
following vegetables, ornamental and spice crops: tomato, brinjal, chilli, bhindi, cabbage, cauliflower,
radish, knol-khol, pea, beans, beet root, onion, garlic, fenugreek,

ginger, potato, turmeric, pepper, cumin, cardamom, nutmeg, coriander, clove, cinnamon, jasmine,
rose, crossandra, tuberose, geranium. Important post-harvest diseases of vegetables and ornamental
crops and their management.

Practical: Observations of symptoms, causal organisms and host parasitic relationship of important
diseases, examination of cultures of important pathogens of vegetables, ornamental and spice crops.

05 BSH 107Fundamentals of Extension Education 2(1+1)

Extension education: meaning, definition, nature, scope, objectives, principles, approaches and
history. Forestry extension: process, principles and selected programmes of leading national and
international forest institutes. People's participation in forestry programmes. Motivation of women



community, children, youth and voluntary organizations for forestry extension work. Rural
Development: meaning, definition, objectives and genesis. Transfer of technology programmes like
lab to land programme (LLP) national demonstration (ND), front line demonstration (FLD) Krishi
Vigyan Kendras (KVK), Technology Assessment and Refinement Programme (TARP) etc. of ICAR.
Communication: meaning, definition, elements and selected models. Audio - visual aids: importance,
classification and selection. Programming planning process - meaning, scope, principles and steps.
Evaluation: meaning, importance and methods. Scope and importance of Participatory Rural
Appraisal (PRA) & Rapid Rural Appraisal (RRA). Management and administration: meaning,
definition, principles and functions. Concepts of human resource development (HRD), rural
leadership.

Practical: Visits to study structure, functions, linkages and extension programmes of ICFRE
institutes/voluntary organizations/Mahila Mandal, Village Panchayat, State Deptt. of Forests/All India
Radio (AIR). Exercises on distortion of message, script writing for farm broadcasts and telecasts,
planning, preparation & use of NPVA like poster, chart, flash cards, folders etc. and AVA like OHP
& 35 mm slide projector transparencies. Identification of local leaders to study their role in extension
work. Evaluation of some selected case studies of forestry extension programmes. Preparation of
Village Agricultural productions plan.

05 BSH 108 Environmental Science 3(2+1)
Environment: introduction, definition and importance. Components of environment -interactions with
organisms. Global and Indian environment - past and present status. Environmental pollution and
pollutants. Air, water, food, soil, noise pollution - sources, causes and types. Smog, acid rain, global
warming, ozone hole, eutrophication, sewage amd hazardpis waste management. Impact of different
pollutions on humans, organisms and environment. Introduction to biological magnification of toxins.
Deforestation - forms and causes, relation to environment. Prevention and control of pollution -
technological and sociological measures and solutions - Indian and global efforts. India, international
and voluntary agencies for environmental conservation - mandates and activities. International
conferences, conventions and summits - major achievements. Environmental policy and legislation in
India. Introduction to environmental impact assessment. Causes of environmental degradation - socio-
economic factors. Human population growth and lifestyle.

Practical: Visit to local areas - river/forest/ grassland/catchment etc. to document components of
ecosystem. Study of common plants, insects, birds and animals. Visit to industries to study pollution
abatement techniques.

05 BSH 109 Growth and Development of Horticultural Crops 2(1+1)

Growth and development-definitions, components, photosynthetic productivity, leaf area index (LAI)
- optimum LA in horticultural crops, canopy development; different stages of growth, growth curves,
growth analysis in horticultural crops. Plant bioregulators- auxin, gibberellin, cytokinin, ethylene
inhibitors and retardants, basic functions, biosynthesis, role in crop growth and development,
propagation, flowering, fruit setting, fruit thinning, fruit development, fruit drop, and fruit ripening.
Flowering-factors affecting flowering, physiology of flowering, photoperiodism-long day, short day
and day neutral plants, vernalisation and its application in horticulture, pruning and training
physiological basis of training and pruning-source and sink relationship, translocation of assimilates.
Physiology of seed development and maturation, seed dormancy and bud dormancy, causes and
breaking methods in horticultural crops. Physiology of fruit growth and development, fruit setting,



factors affecting fruit set and development, physiology of ripening of fruits-climatic and non-
climacteric fruits.

Practical: Estimation of photosynthetic potential of horticultural crops, leaf area index, growth
analysis parameters including harvest index, bioassay of plant hormones, identification of synthetic
plant hormones and growth retardants, preparations of hormonal solution and induction of rooting in
cuttings, ripening of fruits and control of flower and fruit drop. Important physiological disorders and
their remedial measures in fruits and vegetables, rapid tissue test, seed dormancy, seed viability by
tetrazolium test, seed germination and breaking seed dormancy with chemicals and growth
regulators.

05 BSH 110 Fundamentals of Food Technology 2 (1+1)

Food and its function, physico-chemical properties of foods, food preparation techniques, nutrition,
relation of nutrition of good health. Characteristics of well and malnourished population. Energy,
definition, determination of energy requirements, food energy, total energy needs of the body.
Carbohydrates: classification, properties, functions, source, requirements, digestion, absorption and
utilization. Protein, classification, properties, functions, sources, requirements, digestion, absorption,
essential and non-essential amino acids, quality of proteins, PER/NPR/NPU, supplementary value of
proteins and deficiency. Lapids - classification, properties, functions, sources, requirements,
digestion, absorption and utilization, saturated and unsaturated fatty acids, deficiency, rancidity,
refining of fats. Mineral nutrition: macro and micro-minerals (Ca, Fe and P), function, utilization,
requirements, sources, effects of deficiency. Vitamins: functions, sources, effects of deficiency,
requirements of water soluble and fat-soluble vitamins. Balanced diet: recommended dietary
allowances for various age groups, assessment of nutritional status of the population.

Practical: Methods of measuring food ingredients, effect of cooking on volume and weight,
determination of percentage of edible portion. Browning reactions of fruits and vegetables.
Microscopic examination of starches, estimation of energy, value proteins and fats of foods. Planning
diet for various age groups.

05 BSH 111 Principles of Landscape Gardening 1(0+1)

Practical: Principles and elements of landscape design, plant material for landscaping, symbols,
tools and implements used in landscape design, layout of formal gardens, informal gardens, special
type of gardens (bog garden, sunken garden, terrace garden, rock garden) and designing of
conservatory and lathe house. Landscape design for specific areas.



V1. Semester

17

Teaching Credit Points
. Periods
Subject Name of
Code Subject P
06BSH 101 Insect I_Dests of Vegetable, Ornamental ) . 32+1)
and Spice Crops
06 BSH 102 Post _harvest Management of ) . 32+1)
Horticultural Crops
06BSH 103 Seed p(oductlon of Vegetable, tuber ) . 32+1)
and Spice Crops
06 BSH 104 Breeding and Seed Production of 5 . 3(2+1)
Ornamental Crops
0BBSH 105 Processing of Horticultural Crops 5 . 3(2+1)
Horti-Business Management
06BSH 106 g 0 2(2+0)
Entrepreneurship
06BSH 107 | Development 1 2(1+1)
&Communication Skills
Principles of Plant
o6BSH108 | Breeding . 3(2+1)
. - . 2(1+1)
06BSH109 Soil Fertility and Nutrient 1
Management
06BSH110 Apiculture 1
1(0+1)
06BSH 301  |Discipline & Co. 1 1(0+1)
curricular activity
Total o 26




Semester VI

06 BSH 101 Insect Pests of Vegetable, Ornamental and Spice Crops 3 (2+1)
Economic importance of insects in vegetable, ornamental and spice crops -ecology and pest
management with reference to these crops. Pest surveillance in important vegetable, ornamental and
spice crops. Distribution, host range, bio-ecology, injury, integrated management of important insect-
pests affecting vegetable, ornamental and spice crops. Important storage insect-pests of vegetable,
ornamental and spice crops, their host range, bio-ecology, injury and integrated management. Insect -
pests of processed vegetables and ornamental crops, their host range, bio-ecology, injury and
integrated management. Insecticidal residue problems in vegetables and ornamental crops, tolerance
limits etc.

Practical: Study of symptoms, damage, collection, identification, preservation, assessment of
damage/population of important insect-pests affecting vegetable, ornamental and spice crops in field
and during storage.

06 BSH 102 Post Harvest Management of Horticultural Crops 3 (2+1)

Importance of post-harvest technology in horticultural crops. Maturity indices, harvesting, handling,
grading of fruits, vegetables, cut flowers, plantation crops, medicinal and aromatic plants. Pre-harvest
factors affecting quality, factors responsible for deterioration of horticultural produce, physiological
and bio-chemical changes, hardening and delaying ripening process. Post-harvest treatments of
horticultural crops. Quality parameters and specification. Structure of fruits, vegetables and cut
flowers related to physiological changes after harvest. Methods of storage for local market and
export. Pre-harvest treatment and pre-cooling, pre-storage treatments. Different systems of storage,
packaging methods and types of packages, recent advances in packaging. Types of containers and
cushioning materials, vacuum packaging, cold storage, poly shrink packaging, grape guard packing
treatments. Modes of transport.

Practical: Practice in judging the maturity of various horticultural produce, determination of
physiological loss in weight and quality. Grading of horticultural produce, post-harvest treatment of
horticultural crops, physical and chemical methods. Packaging studies in fruits, vegetables, plantation
crops and cut flowers by using different packaging materials, methods of storage, post-harvest
disorders in horticultural produce. Identification of storage pests and diseased in spices. Visit to
markets, packaging houses and cold storage units.

06 BSH 103 Seed Production of Vegetable, Tuber and Spice Crops 3(2+1)

Introduction and history of seed industry in India. Definition of seed. Differences between grain and
seed. Importance and scope of vegetable seed production in India. Principles of vegetable seed
production. Role of temperature, humidity and light in vegetable seed production. Methods of seed
production of cole crops, root vegetables, solanaceous vegetables, cucurbits, leafy vegetables, bulb
crops, leguminous vegetables and exotic vegetables. Seed germination and purity analysis. Field and
seed standards. Seed drying and extracti on. Seed legisl ati on.



Practical: 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 cole crops, root vegetables, bulb crops, solanaceous vegetables, cucurbits, leafy
vegetables, leguminous vegetables and exotic vegetables. Seed processing machines. Visit to seed
production units.

06 BSH 104 Breeding and Seed Production of Ornamental Crops 3(2+1)

History of improvements of ornamental plants, objectives and techniques in ornamental plant
breeding. Introduction, selection, hybridization, mutation and biotechnological technique for
improvement of ornamental plants. Breeding for disease resistance. Development of promising
cultivars of important ornamentals. Role of heterosis and its exploitation, production of F1 hybrids
and utilization of male sterility, production of open pollinated seed. Harvesting processing and
storage of seeds, seed certification.

Practical: Study of floral biology and pollination in important species and cultivars. Techniques of
inducing polyploidy and mutation. Production of pure and hybrid seeds. Harvesting, conditioning and
testing of seeds. Practice in seed production methods

06 BSH 105 Processing of Horticultural Crops 3 (2+1)

Importance and scope of fruit and vegetable preservation industry in India, food pipe line, losses in
post-harvest operations, unit operations in food processing. Principles and guidelines for the location
of processing units. 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. Processing of plantation crops, products, spoilage in processed
foods, quality control of processed products, Govt. policy on import and export of processed fruits.
Food laws.

Practical: 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. Processing of plantation crops. Visit to processing units.

06 BSH 106 Horti- Business Management 2 (2+0)

Farm management - definition, nature, characteristics and scope. Farm management principles and
decision making, production function, technical relationships, cost concepts, curves and functions -
factors, product, relationship - factors relationship, product relationship, optimum conditions,
principles of opportunity cost-equi-marginal returns and comparative advantages, time value of
money, economic of scale, returns to scale, cost of cultivation and production, break even analysis,
decision making under risk and uncertainty. Farming systems and types. Planning - meaning, steps
and methods of planning, types of plan, characteristics of effective plans. Organizations - forms of
business organizations, organizational principles, division of labour. Unity of command, scalar



pattern, job design, span of control responsibility, power authority and accountability. Direction -
guiding, leading, motivating, supervising, coordination - meaning, types and methods of controlling -
evaluation, control systems and devices. Budgeting as a tool for planning and control. Record keeping
as a tool of control. Functional areas of management - operations management - physical facilities,
implementing the plan, scheduling the work, controlling production in terms of quantity and quality.
Materials management - types of inventories, inventory costs, managing the inventories, economic
order quantity (EOQ). Personnel management - recruitment, selection and training, job specialization.
Marketing management - definitions, planning the marketing programmes, marketing mix and four
P's. Financial management - financial statements and rations, capital budgeting. Project management -
project preparation evaluation measures.

06 BSH 107 Entrepreneurship Development and Communication SKills 2 (1+1)
Entrepreneurship Development: Assessing overall business environment in the Indian economy.
Overview of Indian social, political and economic systems and their implications for decision making
by individual entrepreneurs. Globalisation and the emerging business / entrepreneurial environment.
Concept of entrepreneurship; entrepreneurial and managerial characteristics; managing an enterprise;
motivation and entrepreneurship development; importance of planning, monitoring, evaluation and
follow up; managing competition; entrepreneurship development programs; SWOT analysis,
Generation, incubation and commercialization of ideas and innovations. Government schemes and
incentives for promotion of entrepreneurship. Government policy on Small and Medium Enterprises
(SMEs) / SSls. Export and Import Policies relevant to horticulture sector. Venture capital. Contract
farming and joint ventures, public-private partnerships. Overview of horti inputs industry.
Characteristics of Indian horticultural processing and export industry. Social Responsibility of
Business. Communication Skills: Structural and functional grammar; meaning and process of
communication, verbal and non-verbal communication; 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, precis writing, summarizing,
abstracting; individual and group presentations, impromptu presentation, 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, precis writing, summarizing, abstracting; individual and group presentations.

06 BSH 108 Principles of Plant Breeding 3(2+1)
Plant breeding as a dynamic science, genetic basis of Plant Breeding - classical, quantitative and
molecular, Plant Breeding in India - limitations, major achievements, goal setting for future. Sexual
reproduction (cross and self pollination), asexual reproduction, pollination control mechanism
(incompatibility and sterility and implications of reproductive systems on population structure).
Genetic components of polygenic variation and breeding strategies, selection as a basis of crop
breeding. Hybridization and selection - goals of hybridization, selection of plants; population
developed by hybridization - simple crosses, bulk crosses and complex crosses. General and special
breeding techniques. Heterosis - concepts, estimation and its genetic basis.



Practical: Breeding objectives and techniques in major field crop plants. Floral biology - its
measurement, emasculation, crossing and selfing techniques in major crops. Determination of mode
of reproduction in crop plants, handling of breeding material and maintenance of experimental
records in self and cross pollinated crops. Demonstration of hybrid variation and production
techniques.

06 BSH 109 Soil Fertility and Nutrient Management 2 (1+1)
Introduction to soil fertility and productivity- factors affecting. Essential plant nutrient elements-
functions, deficiency systems, transformations and availability. Acid, calcareous and salt affected
soils -characteristics and management. Role of microorganisms in organic matter- decomposition -
humus formation. Importance of C:N ratio and pH in plant nutrition. Integrated plant nutrient
management. Soil fertility evaluation methods, critical limits of plant nutrient elements and hunger
signs. NPK fertilizers: composition and application methodology, luxury consumption, nutrient
interactions, deficiency symptoms, visual diagnosis.

Practical: Analysis of soil for organic matter, available N,P,K and Micronutrients and interpretations.
Gypsum requirement of saline and alkali soils. Lime requirement of acid soils.

06 BSH 110 Apiculture 1(0+1)

Practical: Importance and history of apiculture, different species of bees, morphology, anatomy,
colony organization and life cycle, bee-keeping equipment, social behaviour, reproduction, queen
rearing, bee pasturage, seasonal management, economics of beekeeping. Bee enemies, diseases of
bees, role of bees in increasing the productivity of horticultural crops in India economy, bee products
and their uses. Recent trends in apiculture. Acquaintance with honey bee species, morphology,
structural adaptation, biology-castes-bee-keeping equipment, bee forage plants. Collection and
preservation of bee flora, enemies and diseases of bees. Handling of bee colonies and manipulation
for honey production.



V& VI Semester

Hands on Training/ Experiential Learning: Final year B.Sc. (Hort.) students to
select any two areas of the following to undergo specialized training

Protected cultivation of high value crops Nursery production and management
Post harvest technology and value addition Floriculture and landscape gardening
Subject Name of Subject T P Total
Code
Protected cultivation of high value crops 0 10 10(0+10)
07BSH 101
Nursery production and management 0 10 10(0+10)
07BSH 102
Post harvest technology and value addition 0 10 10(0+10)
07BSH 103
Floriculture and landscape gardening 0 10 10(0+10)
07BSH 104
07BSH301 DACA 0 1 1(0+1)
Total 0 21 21(0+21)

Experiential Learning: It was felt that the graduates coming out must have adequate hands
on experience on different aspects of horticulture for which it was decided that the final year
programme be restructured to provide for six months of experiential learning and six months
of attachment with industry/modern horticulture farm. In order to provide experiential
learning it is necessary to have adequate infra structure. It is important to instill
entrepreneurship and confidence in taking horticulture as a vocation. The experiential
learning need to cover different aspects of horticulture and therefore four areas were
identified but institutions would have freedom to have add more areas relevant to their
region. Following four areas for experiential learning have been detailed as a model with
different activities for learning and evaluation. The identification of areas needs to be based
on present day needs, horticulture development scenario in the region and University,
industry, private partnership potential. There would also be flexibility in choosing
experiential learning areas. Committee recommends undertaking two areas for hands on
training. For this purpose the students would be required to prepare a work plan in the area
selected with an end-to-end approach i.e. from purchasing the input to producing a product
and marketing. It would also have components of project development, monitoring and
accounting. Students at the end of completion of project will submit report for evaluation.
For this programme an advisor will guide students and the Committee appointed by the Dean
of the College should do the evaluation of the project. The evaluation will comprise of skills
learnt, proficiency in project execution, project report and viva-voce.




Professional Packages: 14 weeks duration

Protected Cultivation of High Value Horticultural Crops

Visit to commercial polyhouses, Project preparation and planning. Specialised lectures by
commercial export house

Study of designs of green- house structures for cultivation of crops

Land preparation and soil treatment

Planting and production:

i. Cultural management including soil/media management in poly houses

ii. Fertigation and irrigation management

iii. Integrated Pest Management

iv. Harvesting and post harvest management; certification and
distribution

v. Cost of production

Visit to export houses; Market intelligence; Marketing of produce; cost analysis;
institutional management

[ep}

Report writing and viva-voce

Nursery Production and Management

Project preparation

Nursery registration, methodology and certification

Establishment and management of plant propagating structures

HlWIN|F-

Establishment of progeny blocks, identification of mother plants and maintenance of bud
wood bank

Procurement of inputs (pots, polythene,FYM etc.)

Techniques and environ management for large scale production

Packaging and selling of plant material

(el N1 Kep) N&)]

Working out economics

Post Harvest Technology and Value-Addition

Design and project formulation

Design and lay out of pilot plant, cold store, grading - packing line, cool chain

Pre harvest practices to extend shelf life.

Quality standards of fruits and vegetables for processing

Procurement of raw material, inventory control

OO AIWIN(FP|=—

Post harvest handling; grading; packaging; cool chain transportation and storage of fresh
Produce

Processing (juice/pulp extraction, concentration, product preparation; dehydration; waste
Management; In-plant quality control)

Packaging (bottling, corking, sealing, labeling, aseptic packaging, storage)

Quality laboratory exercises, quality assurance, analytical tools, hygiene, machinery
Maintenance, HACCP, International standards, FPO Licence, PFA standards, codex Laws

10

Sales promotion, certification, distribution and marketing, banking, finance and Institutional
management

11

Work experience in food processing plant

v

Floriculture and Landscape Gardening

Preparation of project report, soil and water analysis, preparation of land and layout.




Production and Management of commercial flowers

Harvesting and post harvest handling of produce

Marketing of produce

Cost Analysis

Institutional Management

Visit to Flower growing areas and Export House

Attachment with private landscape agencies

OO (N[O|OID[WIN

Planning and designing, site analysis, selection and use of plant material for
landscaping

10

Formal and informal garden, features, styles, principles and elements of landscaping

11

Preparation of landscape plans of home gardens, farm complexes, public parks, institutions, high
ways, dams and avenues.

12

Making of lawns, use of software in landscape,

13

Making of bouquets, button hole, wreath, veni and gazaras, car and marriage palaces

14

Dry flower Technology (identification of suitable species, drying, packaging and forwarding
techniques)

*For those colleges which fall in the regions where spices and plantation crops are the major crops
** These could be in agriculture faculty in uni-campus universities

It is recommended that a student could be allowed to clear the backlog courses after completing
experiential learning.

Features of the New Curriculum

Mo b

Experiential learning for one year in two specific areas.
Increased practical skills through experiential learning.
Entrepreneurship development

Inclusion of new courses on organic farming, farming systems, IPR international treaties,
communication skill development, Horti business management, biotechnology, etc.

Providing flexibility in the curriculum in the final year.




V111l semester:

Teaching Periods Weeks
S. No. ACtiVity Total Credit
T P
EP & Placement in industries
08BSH 201 RHWEP & 0 20 | 200%20) | (144
08BSH301 DACA . . 1(0+1)
2I(0+21)
Total
ot 0 21




