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CREDIT DISTRIBUTION)

EXPERIENTIAL

ELECTIVE RESEARCH

No. | Credits No. Credits | No. |[Credits | No. Credits | OGPA
I 11 23 - - - - - - 23
I 9 22 - - - - - - 22
Il 11 23 - - - - - - 23
v 9 21 - - 1 3 - - 24
V 9 20 ; ; 1 3 ] ] 23
VI 10 20 - - 1 3 - ; 23
VII - - 1 20 - - 1 2 22
VIl - - 2 20 - - - - 20
Total 59 129 3 20 3 9 1 2 180




Semester - wise distribution of courses

I Semester

.| Course Code

Course Title

Credit
Hours

18 AGR 101

Fundamentals of Agronomy

3(2+1)

18 AGR 102

Agricultural Heritage*

1(1+0)

18 AGR 103

Introduction to Forestry

2(1+1)

18 AEX 101

Rural Sociology & Educational
Psychology

2(2+0)

18 AEX 102

Human Values & Ethics (non gradial)

1(1+0)

18 GPB 101

Introductory Biology

2(1+1)

18 HOR 101

Fundamentals of Horticultre

2(1+1)

18 SAC 101

Fundamentals of Soil Science

3(2+1)

18 BIC 101

Fundamentals of Plant Biochemistry
and Biotechnology

3(2+1)

18 ENG 101

Comprehension & Communication
Skills in English

2(1+1)

11

18 NSS 100

NSS/NCC/Physical Education & Yoga
Practices

2(0+2)

Total

23(14+9)

Note: * non gardial course

II Semester

.| Course

Code

Course Title

Credit
Hours

18 AGR 104

Introductory Agro-meteorology &
ClimateChange

2(1+1)

18 AEC 101

Fundamentals of Agricultural Economics

2(2+0)

18 AEN 101

Fundamentals of Entomology

3(2+1)

18 AEX 103

Fundamentals of Agricultural Extension
Education

3(2+1)

18 AGM 101

Agricultural Microbiology

2(1+1)

18 GPB 102

Fundamentals of Genetics

3(2+1)

18 CRP 101

Fundamentals of Crop Physiology

2(1+1)

18 PAT 101

Fundamentals of Plant Pathology

3(2+1)

18 SWE 111

Soil and Water Conservation Engineering

2(1+1)

Total

22(14+8)




Semester

.| Course Code

Course Title

Credit
Hours

18 AGR 201

Crop Production Technology - 1
(Kharif Crops)

2(1+1)

18 AGR202

Education of Tour

1(0+1)

18 AEC 201

Agricultural Finance and Co-
operation

2(1+1)

18 AMP 201

Livestock and Poultry Management

3(2+1)

18 ENS 201

Environmental Studies and
Disaster Management

3(2+1)

18 FMP 201

Farm Machinery and Power

2(1+1)

18 GPB 201

Fundamentals of Plant Breeding

3(2+1)

18 HOR 201

Production Technology for
Vegetables and Spices

2(1+1)

COM 201

Agro-Informatics

2(1+1)

18 MAT 201

Statistical Methods

2(1+1)

18 AGR 203

Farming System & Sustainable
Agriculture

1(1+0)

Total

23(13+10)

Semester

.| Course Code

Course Title

Credit
Hours

18 AGR 204

Crop Production Technology - [I(Rabi
Crops)

2(1+1)

18 AGR 205

Irrigation Water Management

2(1+1)

18 AEC 202

Agricultural Marketing Trade &
Prices

3(2+1)

18 AEX 201

Communication Skills and
Personality Development

2(1+1)

18 ERG 211

Renewable Energy and Green
Technology

2(1+1)

18 HOR 202

Production Technology for Fruit and
Plantation Crops

2(1+1)

18 PAT 201

Principles of Integrated Pest and
Disease Management

2(1+1)

18 SAC 201

Problematic Soils and their
Management

2(1+1)

18 SST 201

Principles of Seed Technology

3(2+1)

18 OPT 201

Elective Course

3(2+1)

Total

23(13+10)




Semester

.| Course Code

Course Title

Credit
Hours

18 GPB 301

Crop Improvement - I (Kharif Crops)

2(1+1)

18 AGR 301

Rainfed Agriculture & Watershed
Management

2(1+1)

18 AGR 302

Practical Crop Production - I (Kharif
Crops)

2(1+1)

18 AEN 301

Pests of Crops and Stored Grain and
their Management - |

3(2+1)

18 AEX 301

Entrepreneurship Development and
Business Communication

2(1+1)

18 HOR 301

Production Technology for Ornamental
Crops, MAP and Landscaping

2(1+1)

18 PAT 302

Diseases of Field and Horticultural
Crops and their Management - |

3(2+1)

18 SAC 301

Manures, Fertilizers and Soil Fertility
Management

3(2+1)

18 IPR 301

Intellectual Property Rights

1(1+0)

18 OPT301

Elective Course

3(2+1)

Total

23(14+9)

Semester

.| Course Code

Course Title

Credit
Hours

18 AGR 303

Geoinformatics and Nano-technology and
Precision Farming

2(1+1)

18 GPB 302

Crop Improvement - II (Rabi Crops)

2(1+1)

18 AGR 304

Practical Crop Production - II (Rabi Crops)

2(1+1)

18 AGR 305

Principles of Organic Farming

2(1+1)

18 AEC 301

Farm Management, Production &
Resource Economics

2(1+1)

18 AEN 302

Pest of Horticulture Crops and
Management of Beneficial Insects

2(1+1)

18 FSN 301

Principles of Food Science and Nutrition

2(2+0)

18 HOR 302

Post-Harvest Management and Value
Addition of Fruits and Vegetable

2(1+1)

18 PAT 302

Diseases of Field and Horticultural Crops
and their Management - Il

2(1+1)

18 PCA 301

Protected Cultivation and Secondary
Agriculture

2(1+1)

18 OPT 302

Elective Course

3(2+1

Total

23(13+10




Semester

VII
Semester

Rural Agricultural Work Experience and Agro-

industrial Attachment (RAWE &
Course Code AIA)

Activites No. of Credit
weeks Hours

General orientation & On campus 1
training by different faculties
Village attachment 8
Unit attachment in Univ./ College. 5
18 AEX 401 KVK/ Research Station Attachment

Plant clinic 2

Agro-Industrial Attachment 3

Project Report Preparation, 1
Presentation and Evaluation

Total weeks for RAWE & AIA 20

e Agro-Industrial Attachment: The students would be attached with the
agro-industriesfor a period of 3 weeks to get an experience of the
industrial environment and working.

Educational tour will be conducted in break between IV &V
Semester or VI & VIISemester

RAWE Component-I

Village Attachment Training Programme

Sl Activity Duration
No.

Orientation and Survey of Village 1 week
Agronomical Interventions 1 week
Plant Protection Interventions 1 week
Soil Improvement Interventions (Soil sampling and 1 week
testing)
Fruit and Vegetable production interventions 1 week
Food Processing and Storage interventions
Animal Production Interventions 1 week
8 Extension and Transfer of Technology activities 1 week
RAWE Component-II
Agro Industrial Attachment
e Students shall be placed in Agro-and Cottage industries and
Commodities Boards for03 weeks.
¢ Industries include Seed/Sapling production, Pesticides-insecticides,
Post harvest-processing-value addition, Agri-finance institutions, etc.

Activities and Tasks during Agro-Industrial Attachment Programme
e Acquaintance with industry and staff
e Study of structure, functioning, objective and mandates of the industry




Study of various processing units and hands-on trainings under
supervision ofindustry staff

Ethics of industry

Employment generated by the industry

Contribution of the industry promoting environment

Learning business network including outlets of the industry

Skill development in all crucial tasks of the industry

Documentation of the activities and task performed by the students
Performance evaluation, appraisal and ranking of students

Modules for Skill Development and Entrepreneurship: A student has
to register 20 credits opting for two modules of (0+10) credits each (total
20 credits) from the package of modules in the VIII Semester.

VIII Semester
Course [Course Title Credit Hours
Code
18 EXP 401 Experiential Learning - Module I 0+10
18 EXP 402 Experiential Learning - Module II 0+10

Experiential Learning: A student can select two experiential learning out
of the followingand offer during 8th semester.
S. No. Title of the Credits
module
Production Technology for Bioagents and Biofertilizer 0+10
Seed Production and Technology 0+10
Mushroom Cultivatiuon Technology 0+10
Soil, Plant, Water and Seed Testing 0+10
Commercial Beekeeping 0+10
Poultry Production Technology 0+10
Commercial Horticulture 0+10
Floriculture and Landscaping 0+10
Food Processing 0+10
Agriculture Waste Management 0+10
Organic Production Technology 0+10
Commercial Sericulture 0+10

[SRY JUEY U
Rln| oo No| vl & win| =

Elective Courses: A student can select three elective courses out of the
following and offerduring 4th, 5th and 6t semesters.

S. No. Courses Credit
Hours

Agribusiness Management 3(2+1)
Agrochemicals 3(2+1)
Commercial Plant Breeding 3(1+2)
Landscaping 3(2+1)
Food Safety Issues 3(2+1)
Biopesticides & Biofertilizers 3(2+1)
Protected Cultivation 3(2+1)
Micro propagation Technologies 3(1+2)
Hi-tech. Horticulture 3(2+1)
Weed Management 3(2+1)
System Simulation and Agro-advisory 3(2+1)
Agricultural Journalism 3(2+1)

OR[N U B WIN =
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*18 NCC/NSS 101  NSS/NCC/PHYSICAL EDUCATION & YOGA PRACTICES
2 (0+2)

Course outlines

Introduction and basic components of NSS, NSS programmes and activities,
Understanding youth, Community mobilization, Social harmony and national
integration, Volunteerism and shramdan, Citizenship, constitution and human
rights, Family and society, Importance and role of youth leadership, Life
competencies, Youth development programmes, Health, hygiene and sanitation,
Youth health, lifestyle, HIV AIDS and first aid, Youth and yoga , Vocational skill
development, Issues related environment, Disaster management,
Entrepreneurship development, Formulation of production oriented project,
Documentation and data reporting, Resource mobilization, Additional life skills,
Activities directed by the Central and State Government

Lecture outlines

1 Introduction and basic components of NSS - Orientation - History, objectives,
principles, symbol, badge; regular programmes under NSS, organizational
structure of NSS, code of conduct for NSS volunteers, points to be considered by
NSS volunteers awareness about health 2 NSS programmes and activities - Concept
of regular activities, special camping,

day camps, basis of adoption of village/slums, conducting survey, analysing
guiding financial patterns of scheme, youth programme/ schemes of GOI,
coordination with different agencies and maintenance of diary

3 Understanding youth - Definition, profile, profile, categories, issues and
challenges of youth; and opportunities for youth who is agent of the social change
4 Community mobilization -Mapping of community stakeholders, designing the
message as per problems and their culture; identifying methods of mobilization
involving youth-adult partnership

5 Social harmony and national integration - Indian history and culture, role of
youth in nation building, conflict resolution and peace-building

6 Volunteerism and shramdan - Indian tradition of volunteerism, its need,
importance, motivation and constraints; shramdan as part of volunteerism

7 Citizenship, constitution and human rights - Basic features of constitution of
India, fundamental rights and duties, human rights, consumer awareness and
rights and rights to information

8 Family and society - Concept of family, community (PRIs and other community
based organisations) and society

9 Importance and role of youth leadership - Meaning, types and traits of leadership,
qualities of good leaders; importance and roles of youth leadership

10 Life competencies - Definition and importance of life competencies,
problemsolving and decision-making, inter personal communication
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2. Role of microbes in fermentation-Contributions of Cagnaird Latour-Theodor
Schwann, F.Kutzing- Louis Pasteur - Germ theory of disease - Contribution of
Hippocrates-Louis Pasteur- Robert Koch - Pure Culture Methods- Joseph Lister-
Robert Koch- Beijerinck-Winogradsky- Francois Appert- Schroder and Von
Dush- John Tyndall.

3. Protection against infection-Contributions of Edward Jenner- F. Loeffler-
Behirng- Kitasasto- Louis Pasteur - Applied aspects of Microbiology- Agricultural
microbiology-Industrial microbiology-Food Microbiology - Medical microbiology -
Water Microbiology - Geochemical Microbiology- Pollution microbiology - Air
microbiology - Exo-Microbiology - Microbial biotechnology.

4. Morphological types of Bacteria , Bacteria cell Structure- External and
internal cell structures- Differences between Prokaryotes and Eukaryotes.

5. Microbial Nutrition- Autotrophy - Chemoautotrophy- Photoautotrophy

6. Heterotrophy - Metabolic pathways-Glycolysis-HMP-ED-TCA cycle.

7. Growth of Microorganisms - Cell Division - Growth cycle of bacteria [ Lag
phase, Log phase, Stationary and Death phase]- Generation time- Growth rate-
Growth yield- Synchronous - Diauxic growth.

8. Bacterial genetics- Genetic recombination- Transformation- Conjugation-
Transduction- Plasmids- Transposon.

9. Role of microbes in fertility of soils and plant growth - Rhizosphere- Rhizoplane-
Phyllosphere- Phylloplane - Microflora- Carbon cycle- Carbon dioxide fixation.

10. Nitrogen <cycle - Mineralisation- Immobilisation- Nitrification-
Denitrification- Nitrogen Fixation - Phosphorus cycle, phosphorus solubilisation
- Oxidation - Reduction - Sulphur cycle-Oxidation and reduction.

11. Biological nitrogen fixation - Symbiotic- Associative- Asymbiotic- Nitrogen
fixation In Azolla - Blue green algae - Actinorhizal symbiosis - Frankia, Phosphate
solubilizing microorganisms - Bacillus - Pseudomonas- Mycorrhiza for
Phosphorous uptake.

12. PGPR Organisms - Bacillus - Pseudomonas — Azotobacter — Azospirillum -
Rhizobium -Microbes in human welfare.

13. Types of fermentations - Batch - Batch fed- Continuous - Solid State
Fermentations, Common microbial fermentations-Alcohol- Lactic acid- Butyric
acid- Formic acid - Butanediol- Propionic Acid- Mixed Acid - Fermentation
technology- Alcoholic beverages production.

14. Biofertilizers (Bacterial-Cyanobacterial-Fungal) production technology-
Silage Production Technology.

15. Biopesticides- Viruses (Nucleo polyhedrosis virus - Granular viruses) - Bacteria
(Bacillus thuringiensis, Bacillus papilliae ) - fungi (Beauveria - Verticillium) -
Protozoa (Malameba locustae-Mattesia Spp)-Mode of action.

16. Biofuel Production- Biodegradation - Biogas, Biomanures and Composting
Technologies.
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6. Growth and Development - Definition - Growth analysis - Growth
parameters - Definitions and mathematical formulae

7, 8 & 9. Absorption of water - Diffusion and osmosis - water potential and its
components - Importance of water potential - Active and passive uptake of
water - Stomatal complex - Transpiration — Water use efficiency - Water use
efficiency of C3, C4 and CAM plants - Water requirement / Transpiration ratio
- Factors affecting WUE.

10 to 13. Mineral nutrition of plants - Essential mineral elements - Criteria of
essentiality of mineral elements — Mengel's classification of mineral nutrients -
Nutrient uptake mechanisms - Functional roles of N, P, K, S Ca and Mg -
Functional roles of Fe, Mn, Cu, Zn, B, Mo, Cl, Na, Co and Si -Deficiency symptoms
of macro and micro nutrients.

14 & 15. Assimilation of mineral nutrients - Nitrate assimilation - Ammonium
assimilation in plants - Biological nitrogen fixation - Free-living and symbiotic
bacteria — Nodule formation — Nitrogenase enzyme complex.

16 to 19. Photosynthesis - Reactions of photosynthesis - Energy synthesis -
Principle of light absorption by plants - Light reactions - Cyclic and non cyclic
photophosphorylation - CO2 fixation - C3 and C4 pathways - Significance of C4
pathway - CAM pathway and its significance - Photorespiration and its significance
- Photosynthetic efficiency of C3, C4 and CAM plants - Factors affecting
photosynthesis (light, CO2, temp and water stress) - Relationship of photosynthesis
and crop productivity.

20. Respiration - Energy balance - Significance of respiration - Oxidative
Pentose Phosphate Pathway (OPPP) and its significance - Growth respiration
and maintenance respiration - Alternate respiration - Salt respiration - Wound
respiration.

21. Lipid metabolism - Biosynthesis of fatty acids in plastids - Functions of
lipids - Significance of lipids in plant metabolism.

22 & 23. Physiology of flowering — Photoperiosism and flowering - Importance
of photoperiodism - Classification of plants based on photoperiodic responses -
Perception of photoperiodic stimulus - Biological clock - Phytochrome - Flowering
hormones - Vernalization and flowering - importance of vernalization in
agriculture.

24 to 29. Plant growth regulators — Auxins - Occurrence, transport, biosynthesis,
mode of action and physiological roles - Commercial uses.— Gibberellins -
occurrence, transport, biosynthesis, mode of action and physiological roles -
Commercial uses — Cytokinins — Occurrence, transport, biosynthesis, mode of action
and physiological roles - commercial uses - ABA - Occurrence, transport,
biosynthesis, mode of action and physiological roles - Commercial uses — Ethylene
- Ocurrence, transport, biosynthesis, mode ofaction and physiological roles -
Commercial uses.

30. Senescence and abscission - Definition - Classification of senescence -
Physiological and biochemical changes that occur during senescence -
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*18 AEC 101 FUNDAMENTALS OF ECONOMICS 2(2+0)

Course outlines

Theory

Economics: Economic activity and economy-Economics- Meaning, scope and
subject matter, definitions, Approaches to economic analysis; micro and macro
economics, positive and normative analysis. Nature of economic theory-
rationality assumption, economic laws as generalization of human behavior.
Basic concepts: scarcity, choice and decision making Goods and services, wants,
demand, utility, cost and price, wealth, capital, income, investment, welfare,
efficiency ,equilibrium, and firm. Demand: meaning, law of demand, demand
schedule and demand curve, determinants, utility theory; law of diminishing
marginal utility, Equi-marginal utility principle. Indifference curve analysis,
Consumer’s equilibrium and derivation of demand curve, concept of consumer
surplus. Elasticity of demand: concept and measurement of price elasticity,
income elasticity and cross elasticity. Production: Production process,
creation of utility, factors of production, input - output relationship. Laws of
returns. Cost: Production costs, Supply: meaning, law of supply, supply
schedule, supply curve, determinants of supply, elasticity of supply and its
measurement

Market structure: meaning and types of market, basic features of perfectly
competitive and imperfect markets. Price determination under perfect competition;
equilibrium price. Market dynamics- changes in demand and supply and prices.
Distribution theory: meaning, factor market and pricing of factors of production.
Concepts of rent, wage interest and profit.

Public Finance/Public policy: meaning importance, Public revenue and public
expenditure and their importance. Sources of public revenue, Taxes: meaning,
direct and indirect taxes, agricultural taxation, VAT and GST. National income:
Meaning and importance, circular flow in the economy, concepts of national
income accounting and approaches to measurement, difficulties in
measurement. Trends in contribution of different sectors’ to GDP .Indian
economy in the globalised economy.

Population: Economic importance, Malthusian population theory, technological
transition and economic growth, natural and socio-economic determinants,
demographic transition in India, population growth, Money, Banking and Credit:
Evolution, meaning and functions of money, classification of money, flows of
money in the economy, money supply, general price index, inflation and
deflation. Banking: Role in modern economy, borrowing and lending,functions
of commercial and central bank, credit ; meaning , role of credit in modern
economy ,credit policy.

Economic systems: Concepts of economy and its functions, important features of
capitalistic, socialistic and mixed economies, elements of economic planning.
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Lecture outlines

Theory

1. Introduction to Economics- Economic activity and concept of economy and its
functions, basic economic problems, three main economic actors- households,
firms, governments as basic decision making units.

2. Economics - Meaning, definitions, its importance as a subject to science
students.

3. Scope of study of economics as a science -Subject matter of economics -

Traditional approach - Consumption, production, exchange, distribution and
public finance/ public policy - Modern Approach - Microeconomics and
macroeconomics.

4. Methods of economic investigation - Deduction and induction approaches,
positive and normative analysis - Nature of economic theory - Rationality
assumption, economic laws as generalization of human behavior.

5. Basic concepts: goods and services - Characteristics and classification,
scarcity, choice, decision making, wants, substitutes and complements - Utility
- Cardinal and ordinal approaches, forms of utility, marginal utility.

6. Cost and price, value and wealth and their characteristics, capital, income,
investment, welfare, efficiency, equilibrium and firm.

7. Demand - Meaning, law of demand, demand schedule and demand curve
characteristics, determinants, types of demand - Income demand, price
demand, cross demand - Product demand, firm demand, market demand.

8. Market dynamics due to changes/ shifts in demand and prices - Contraction
and extension, increase and decrease in demand.

9. Law of diminishing marginal utility - Statement, assumptions of law,
explanation, limitations of the law - Importance and applications.

10. Law of equi-marginal utility - Meaning, assumptions, explanation of the
law - Practical importance and applications, limitations.

11. Consumer’s surplus - Meaning, assumptions, explanation with examples,
difficulties in measuring, consumer’s surplus - Importance and applications -
Engels law of family expenditure.

12. Indifference curve analysis - Indifference curves - Meaning, basic
assumptions, properties and their importance in economics.

13. Budget line and its properties - Consumer’s equilibrium - Graphical and
algebraic expressions and its importance.

14. Elasticity of demand - Meaning, elastic and inelastic demand,
measurement of elasticity of demand - Types of elasticity of demand - Price
elasticity, income elasticity and cross elasticity of demand.

15. Kinds of elasticity of demand - Perfectly elastic, perfectly inelastic, relatively
elastic, relatively inelastic, unitary elastic demand - Factors affecting elasticity of
demand, practical importance of elasticity of demand.

16. Production - Meaning of production process, creation of utility, factors of
production and input - output relationship and production function - Meaning.
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greening), Phytoplasma (sugarcane grassy shoot, sesamum phyllody),
Spiroplasma (corn stunt), viruses (TMV, MYMV), viroids (potato spindle tuber
viroid, coconut cadang cadang).

3. Important plant pathogenic organisms with one or two examples of
important plant diseases caused by them (contd)- algae (red rust),
phanerogamic plant parasites (Cuscuta, Striga, Orabanche, Loranthus),
nematodes (root knot and cyst nematode). Diseases and symptoms due to
abiotic causes (khaira, cotton purple leaf, tomato blossom end rot, black heart
of potato).

4. General characteristics of fungi, fungus definition. Somatic structures - types
of fungal thalli - plasmodium, unicellular and filamentous. Types of fungi based
on reproductive structures - eucarpic, holocarpic. Types of fungi based on their
physical presence on or in the host - ectophytic and endophytic (intercellular,
intracellular and vascular). Septation in fungi - Primary, adventitious,
perforated and dolipore septa. Fungal tissues - plectenchyma (prosenchyma and
pseudoparenchyma).

5. Modifications of mycelium (rhizomorphs, sclerotium, stroma, haustorium,
rhizoids and appressorium).Ultra structure of fungal cell. Fungal nutrition -
groups of fungi based on mode of nutrition - saprophytes (obligate saprophytes
and facultative parasite), parasites (obligate parasites and facultative
saprophytes) and symbionts (mycorrhizae and lichens).

6. Reproduction in fungi - asexual reproduction (mitospores)- fragmentation
(arthrospores, oidia, chlamydospores), fission, budding (blastospores), and
sporulation -Sporangium, sporangiole, merosporangium.Spores- Plano and
Aplanospores. Planospores - flagellum structure, types of flagella-tinsel,
whiplash, Monoflagellate, Biflagellate, Anisokont and Heterokont zoospores.
Conidiophore and Conidiospores (conidia). Asexual fruiting bodies with
examples.

7. Sexual reproduction - Phases in sexual reproduction, (meiospores).Methods
of plasmogamy-planogametic copulation, gametangial contact, gametangial
copulation, spermatization and somatogamy.Various life cycle patterns
displayed by fungi - haplobiontic haploid, haplobiontic haploid (modified),
haplobiontic diploid and diplobiontic life cycles with examples. Parasexual cycle.
Sexual spores in fungi.

8. Taxonomy - Nomenclature, Binomial system of nomenclature, rules of
nomenclature, Classification of fungi as per Kirk et al (2008)- Key to phylum,
subphyla, classes, orders and families.

9. Major characteristic features of Kingdom Fungi, Chromista and Protozoa.
Characteristics of Phyla  Chytridiomycota, @ Zygomycota, @ Ascomycota,
Basidiomycota and Mitosporic fungi (Anamorphic fungi) in Kingdom Fungi.

10. Kingdom Fungi - Phylum Chytridiomycota, Class Chytridiomycetes -
important characteristics of Order Chytridiales - Family Synchytriaceae -
disease caused by Synchytrium endobioticum (potato wart).
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11. Phylum Zygomycota - Subphylum Mucoromycotina — Order Mucorales - Family
Mucoraceae, Genus Rhizopus, Example of disease caused by Rhizopus arrhizus Head
rot of sunflower). Family Choanephoraceae, Genus Choanephora. Example of
disease caused by Choanephora cucurbitarum (Choenophora blight of chillies).

12 Phylum Ascomycota - important characteristics of the phylum. Different
types of ascocarps. Stile structures in ascocarps. Ascospore development in
Pyronema omphaloides. Morphology of asci. Types of asci based on structure of
ascus wall , asci arrangement -fascicle, hymenium.

13. Phylum Ascomycota, subphylum Taphrinomycotina (=Archiascomycetes) -
Class Taphrinomycetes — Order Taphrinales, (i) Family Taphrinaceae - diseases
caused by Taphrina deformans (peach leaf curl)andT. maculans(turmeric blotch).
(ii) Family Protomycetaceae - Disease caused by Protomyces macrospores

(stem gall of coriander).

14. Phylum Ascomycota Subphylum Pezizomycotina - (i) Class Eurotiomycetes
- Subclass Eurotiomycetidae Order Eurotiales - Genera Eurotium, Emericella
(Aspergillus flavus - aflatoxins), Talaromyces (Penicillium italicum - citrus blue
mold). (ii) Class Leotiomycetes Order Erysiphales Family Erysiphaceae - Erysiphe,
Leveillula, Phyllactinia, Uncinula, Sphaerotheca, Podosphaera and Microsphaera (key
for genera of Erysiphaceae based on position of fungus on/in the host, conidial
stages, number of asci per cleistothecium and cleistothecial appendages) -
Important diseases caused by each of the genera. Order Helotiales Family
Sclerotiniaceae Genus Sclerotinia (Sclerotinia sclerotiorum - white mold of
vegetables).

15. Phylum  Ascomycota, Subphylum Pezizomycotina —(iii) Class
Sordariomycetes, Subclass Sardariomycetidae Order Diaporthales Family
Cryphonectriaceae, Genus Cryphonectria  (chestnut  blight). Subclass
Hypocreomycetidae Order Hypocreales - Family - Clavicepitaceae, Genus - Claviceps
(ergot of sorghum and bajra).Family -Hypocreaceae - Genus - Hypocrea
(Anamorph - Trichoderma,biocontrol agent).(iv) Class Dothidiomycetes Subclass
- Dothidiomycetidae Order - Capnodiales — Family - Mycosphaerellaceae - Genus
- Mycosphaerella (M. arachidicola (Groundnut early leaf spot), M. personata
(Groundnut late leaf spot), M. pinodes (Ascochyta blight of chickpea). Order -
Myriangiales — Family - Elsinoaceae - Genus - Elsinoe (E. ampelina - Grape
anthracnose). Subclass - Pleosporomycetidae - Order - PleosporalesFamily -
Venturiaceae - Genus - Venturia (V. inaequalis — Apple scab). Family- Pleosporaceae
- Genus- Cochliobolus (C. miyabeanus — brown spot of rice).

16. Phylum Basidiomycota - important characteristics - Primary, Secondary
and Tertiary mycelium, dolipore septum, clamp connections. Development of
basidium and basidiospores,parts of basidium, dispersal of basidiospores,
structure of Agaricus bisporus basidiocarp .
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17. Phylum Basidiomycota-Subphylum 1. Pucciniomycotina -Class
Pucciniomycetes Order Pucciniales -Family -Pucciniaceae- Genera Puccinia
(three rusts of wheat, groundnut rust) Uromyces (rust of green gram and black
gram). Family - Melampsoraceae -Genus Melampsora (M. ricini — castor rust).
Incertae sedis (no family),Hemileia(H. vastatrix -  coffee rust),Class
Microbotryomycetes (Pucciniomycetous smuts)- Order -Microbotryales -Family
Microbotryaceae - Genus -Sphacelotheca (Sorghum grain smut, loose smut and
head smut of

sorghum).

18. Macrocyclic, microcyclic, demicyclic rusts; Autoecious and Heteroecious
rusts with examples. Life cycle of Puccinia graminis tritici .

19. Phylum Basidiomycota - Subphylum 2. Ustilagomycotina Class
Ustilaginomycetes Order Ustilaginales - Ustilago (loose smut of wheat, sugarcane
whip smut)andTolyposporium(bajra smut). Order Urocystidales- Family -
Urocystidaceae-Genus Urocystis (Onion smut).ClassExobasidiomycetes Order
Tilletiales -Family -Tilletiaceae -Genera Tilletia (wheat bunts), Neovossia (Karnal
bunt of wheat). Order Exobasidiales ~-Family- Exobasidiaceae —-Genus Exobasidium

(Tea blisterblight).

20. Differences between rust and smut fungi. Differences between smuts and
bunts Phylum Basidiomycota - Subphylum 3. Agaricomycotina Class
Agaricomycetes - Incertae sedis (no sub class) Order Polyporales- Family

Ganodermataceae -Genus Ganoderma (coconut root rot and wilt).

21. Anamorphic Fungi (Mitosporic fungi = Fungi Imperfecti) Characteristics.
Saccardoan spore group system. (1)Hyphomycetous anamorphic fungi:
Identification features of Genera Alternaria (sunflower and sesamum leaf blight),
Botrytis (castor grey mold), Helminthosporium (maize turcicum leaf blight),
Bipolaris (rie brown spot), Cercospora (groundnut early leaf spot), Phaeoisariopsis
(groundnut late leaf spot), Fusarium(cotton wilt), Pyricularia (rice blast),
Verticillium (cotton wilt), Mycelia Sterilia — Rhizoctonia(rice sheath blight, dry root
rot),

Sclerotium (stem rot of groundnut).

22. Acervular Imperfect Fungi - Colletotrichum (sugarcane red rot),
Pestalotiopsis (coconut grey leaf spot), Pestalotia (guava leaf spot), Gloeosporium
(grape anthracnose).Pycnidial Imperfect Fungi - Ascochyta (chickpea blight),
Phoma (blackleg of crucifers), Phomopsis (brinjal fruit rot), Phyllosticta (ginger
leaf spot), Macrophomina (dry root rot) Diplodia (rose dieback), Botryodiplodia
(cirus stem end rot) , Septoria (leaf spot of tomato).

23. Kingdom Chromista: Characteristics of Phylum Oomycota. Important
characteristics of Class Oomycetes, Subclass- Peronosporomycetidae. Order
Pythiales -Family -Pythiaceae -Genus-Pythium (damping off of nursery crops).
Order Albuginales -Family -Albuginaceae -Genus -Albugo (white rust).

24. Order Peronosporales- Family -Peronosporaceae - Genus -Phytophthora (late
blight of potato). Downy mildew fungi Sclerospora (green ear of bajra), Peronospora
(blue mold of tobacco), Peronosclerospora (sorghum downy
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mildew), Pseudoperonospora (cucurbit downy mildew), Plasmopara (grape downy
mildew)and Bremia (lettuce downy mildew) Sporangiophore branching and
sporangial characteristics of downy mildew genera.

25. Characteristics of Class Plasmodiophorea in Kingdom Protozoa. Important
characteristics of Order Plasmodiophorida, Family Plasmodiophoraceae -
differences in the characteristics of Plasmodiophora (club root ofcabbage) and
Spongospora (potato powdery scab).

26. Prokaryotes — Characteristics of phytopathogenic bacteria, Classification (2rd
Edition of Bergey’s Manual of Systematic Bacteriology, 2004). Identificationof
plant pathogenic bacteria based on morphological features. Domain Bacteria

- Phyla Proteobacteria, Firmicutes and Actinobacteria Phylum Proteobacteria -
Class Alphaproteobacteria- Order- Rhizobiales- Family -Rhizobiaceae -Genus -
Agrobacterium (crown gall of stone fruits). Also Candidatus Liberobacter (citrus
greening).

27. Class Betaproteobacteria -Order -Burkholdariales -Family -
Burkholdariaceae Genus Ralstonia (bacterial wilt of solanaceous crops).
Gammaproteobacteria - Order -Xanthomonadales -Family -Xanthomonadaceae
-Genera -Xanthomonas (BLB, BLS, citrus canker), Xylella (Pierce’s disease of grapes).
Order Pseudomonadales -Family -Pseudomonadaceae -Genus - Pseudomonas (wild
fire of tobacco). Order Enterobacteriales-Family- Enterobacteriaceae-Genera-
Erwinia (Apple fire blight), Pectobacterium (Soft rot of vegetables).

28. Phylum Firmicutes. -Class Bacilli -Order -Bacillus -Family -Bacillaceae -

Genus - Bacillus (Class Mollicutes Order Entomoplasmatales -Family -
Spiroplasmataceae -Genus Spiroplasma (Corn stunt). Order —-Acholeplasmatales-
Family - Acholeplasmataceae -Genus -Candidatus Phytoplasma (Sesamum

phyllody, Brinjal little leaf ). Phylum Actinobacteria - Class -Actinobacteria -
Order —-Actinomycetales -Family -Microbacteriaceae - Genus -Clavibacter (Wheat
yellow ear rot/tundu, sugarcane ratoon stunt).Family Streptomycetaceae Genus
Streptomyces (Potato scab).

29. Viruses and viroids - important characteristics of plant viruses and viroids

- multiplication - classification of viruses based on nucleic acid (single stranded
(ss) RNA, double stranded (ds) RNA, ssDNA and dsDNA). Taxonomy based on
ICTV (2005). Important plant viral diseases - Tobacco Mosaic Virus (TMV) and
Rice Tungro Virus (RTV).

30. Methods of transmission of plant viruses with examples of vector
transmitted virus diseases. Examples of important viroid diseases - potato
spindle tuber viroid and coconut cadang cadang. Study of phanerogamic plant
parasites with suitable examples - Cuscuta, Orabanche, Striga, Loranthus.

31. Nematodes-Economic importance in agriculture - General characters of plant
parasitic nematodes - classification.

32. Nematodes- symptoms and nature of damage caused by plant nematodes
(Heterodera, Meloidogyne, Anguina, Ditylenchus, Tylenchorhynchus,
Aphelenchoides etc.).
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*18 AEN 101 FUNDAMENTALS OF ENTOMOLOGY 3(2+1)

Course outlines

Theory

History of Entomology in India.Factors for insect’s abundance. Major points
related to dominance of Insecta in Animal kingdom. Classification of phylum
Arthropoda upto classes.Relationship of class Insecta with other classes of
Arthropoda. Morphology: Structure and functions of insect cuticle and
moulting. Body segmentation.Structure of Head, thorax and abdomen.
Structure and modifications of insect antennae, mouth parts, legs, wing venation,
modifications and wing coupling apparatus. Structure of male and female genital
organs.Metamorphosis and diapause in insects.Types of larvae and
pupae.Structure and functions of digestive, circulatory, excretory, respiratory,
nervous, secretory (Endocrine) and reproductive systems in insects.Types of
reproduction in insects.

Major sensory organs like simple and compound eyes and chemoreceptors.
Systematics: Taxonomy-importance, history and development and binomial
nomenclature. Definitions of Biotype, Sub-species, Species, Genus, Family and
Order. Classification of class Insecta upto orders, basic groups of present day
insects with special emphasis to orders and families of agricultural importance
like Orthoptera: Acrididae, Tettigonidae, Gryllidae, Gryllotalpidae; Dictyoptera:
Mantidae, Blattidae; Odonata; Isoptera: Termitidae; Thysanoptera: Thripidae;
Hemiptera: Pentatomidae, Coreidae, Cimicidae, Pyrrhocoridae, Lygaeidae,
Miridae, Cicadellidae, Delphacidae, Aphididae, Coccidae, Lophophidae,
Aleurodidae, Pseudococcidae; Neuroptera: Chrysopidae; Lepidoptera: Pieridae,
Papiloinidae, Noctuidae, Sphingidae, Pyralidae, Gelechiidae, Arctiidae,
Lymantridae, Saturniidae, Bombycidae; Coleoptera: Coccinellidae,
Chrysomelidae, Cerambycidae, Curculionidae, Apionidae, Bruchidae,
Scarabaeidae; Hymenoptera: Tenthridinidae, Apidae, Trichogrammatidae,
Ichneumonidae, Braconidae, Chalcididae; Diptera: Cecidomyiidae, Tachinidae,
Agromyzidae, Culicidae,Muscidae and Tephritidae.

Practical

Methods of collection and preservation of insects including immature stages;
External features of Grasshopper/Blister beetle; Types of insect antennae,
mouthparts and legs; Wing venation, types of wings and wing coupling
apparatus. Types of insect larvae and pupae; Dissection of digestive system in
insects (Grasshopper); Dissection of male and female reproductive systems in
insects (Grasshopper); Study of characters of orders Orthoptera, Dictyoptera,
Odonata, Isoptera, Thysanoptera, Hemiptera, Lepidoptera, Neuroptera,
Coleoptera, Hymenoptera, Diptera and their families of agricultural importance.
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Lecture outlines

Theory

1 History of Entomology in India - Contributions of eminent entomologists -
Locations and year of establishment of entomological institutions - Arthropoda
— Mention of insects in scripts —Contributions of Aristotle, ]J.C. Fabricius, J.G.
Koenig, Carolius Linnaeus, Cramer, Dury, Dr. Kerr, Rev Hope Rothney, Ronald
Ross, L De Niceville, H.M Lefroy, T.B.Fletcher, E.P. Stebbing, T.V. Ramakrishna
Ayyar, B.V. David, Y.Ramachandra Rao, M S Mani, S Pradhan, H.S. Pruthi,
M.R.G.K. Nair and S. Pradhan; ML Roonwal, T.Kumara Swami, M R G K Nair,K.K.
Nayar and N. Ananthakrishnan - Locations and year of establishment of Division
of Entomology, IARI, Zoological Survey of India (ZSI), Directorate of Plant
Protection, Quarantine and Storage (DPPQS), Indian Institute of Natural Resins
and Gums (IINRG), National Bureau of Agricultural Insect Resources (NBAIR),
National Institute of Plant Health Management (NIPHM), National Centre for
Integrated Pest Management (NCIPM) and Forest Research Institute (FRI).

2 Contributory factors for abundance of insects - Major structural characters,
developmental characters and protective characters (Morphological, physiological,
behavioural and construction of protected niches) of Insecta in Animal Kingdom.

3 C(lassification of Phylum Arthropoda up to Classes - Different Classes of
Arthropoda and comparison of characters of Class Insecta with Arachnida,
Crustacea, Symphyla, Chilopoda, Diplopoda and Onychophora;

4 Structure and functions of body wall and moulting - Different layers, chemical
composition, functions of body wall and cuticular appendages - Cuticular
processes and cuticular invaginations - Chaetotaxy - Moulting - Apolysis,
ecdysis and sclerotization.

5 Body segmentation of the insects - Head (Syncephalon) - Procephalon and
gnathocephalon, types of head, sclerites and sutures of insect head - Thorax -
Segments and appendages (wings and legs).

6 Abdomen - Segments, pre and post genital appendages (Furcula, cornicles,
tracheal gills and pseudo ovipositor in Diptera - Propodeum, petiole and gaster
in Hymenoptera) - Male and female genital organs - Epimorphic and anamorphic
development in insects.

7 Antenna - Structure of typical antenna and its modifications in different insects
with examples.

8 Mouthparts - Biting and chewing, sucking (Piercing and sucking, Rasping and
sucking, Chewing and lapping, Sponging and Siphoning/ Simple sucking), mask
and degenerate types with examples.

9 Legs - Structure of a typical insect leg and modifications of insect legs with
examples, 10 Wings - Venation, margins and angles — Types of wings and wing
coupling organs with examples.
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11 Types of Metamorphosis and diapause - Metamorphosis- Ametamorphosis-
Incomplete Metamorphosis or Direct or Simple Metamorphosis- Intermediate
metamorphosis - Complete Metamorphosis or Complex or Indirect Metamorphosis-
Hypermetamorphosis with examples - Diapause- Obligate and facultative diapauses
- Stage of occurrence of diapause with examples.

12 Types of larva and pupa - Differences between nymph and larva - Larva-
Protopod- Oligopod (Campodeiform and Scarabaeiform)- Polypod and Apodus with
examples - Pupa- Obtect- Exarate- Coarctate- Chrysalis with examples.

13 Digestive system — Alimentary canal — Structure of foregut, midgut and hindgut
- histology, functions, filter chamber and peritrophic membrane - Process of
digestion- Extra intestinal digestion.

14 Circulatory system - Open and closed types — Organs of circulatory system -
Dorsal blood vessel (diaphragms, sinuses and accessory pulsatile organs) -
Process of circulation - Types of haemocytes -Properties and functions of
haemolymph.

15 Excretory system - Structure, functions and modifications of malpighian tubules
= — Structure and functions of other organs of excretion.

16 Respiratory system - Tracheal system - Structure of spiracle and trachea -
Classification based on functional spiracles and other means of respiration.

17 Nervous system - Neuron and its types (based on structure and function) -
Synapse, ganglia, central nervous system, sympathetic nervous system and
peripheral nervous system.

18 Reproductive system - Structure of male and female reproductive systems -
Structure and types of ovarioles and structure of follicle - Types - Special modes
of reproduction in insects.

19 Secretory (endocrine) system - Structure and functions of neurosecretory
organs (neuro secretory cells of brain, corpora cardiaca, corpora allata, prothoracic
glands and ring gland).

20 Sense organs - Compound eyes — Structure of ommatidium - Ocelli - Dorsal
ocelli and lateral ocelli - Types of images and auditory organs (auditory hairs,
tympanum, Jhonston’s organ and pilifer organ) - Chemoreceptors.

21 Taxonomy - Importance - History - Binomial nomenclature - Holotype,
allotype and paratype - Suffixes of tribes, subfamily, family and superfamily -
Law of priority - Synonyms and homonyms - Definitions of biotype -
Subspecies - Species - Genus - Family and Order. Characters of Class Insecta -
Economic classification of insects- Classification upto Orders - Subclasses -
Apterygota and Pterygota— Names of Orders of Apterygota and Pterygota with
examples - Orthopteroid, Hemipteroid and Panarpoid group of orders.

22 Orthoptera - General characters - Gryllidae, Acrididae, Tettigonidae and
Gryllotalpidae - Characters with examples.

23 Dictyoptera — General characters - Blattidae and Mantidae- Characters with
examples - Odonata - General characters with examples.
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*18 AEX 103 FUNDAMENTALS OF AGRICULTURAL EXTENSION
EDUCATION 3(2+1)

Course outlines

Theory
Education: Meaning, definition & Types - Formal, Non - Formal and Informal
Education; Extension Education - meaning, definition, Concepts,

Characteristics scope and process; objectives and principles of Extension
Education; Extension Programme planning- Meaning, Process, Principles and
Steps in Programme Development.

Extension systems in India: extension efforts in pre-independence era
(Sriniketan, Marthandam, Sevagram, Firka Development Scheme, Gurgaon
Experiment, etc.) and post-independence era (Etawah Pilot Project, Nilokheri
Experiment, etc.); various extension/ agriculture development programmes
launched by ICAR/ Govt. of India (IADP, IAAP, HYVP, T & V System, KVK, IVLP,
ORP, ND, NATP, ATMA, SREP,ATIC, NAIP, NFSM, RKVY etc.). New trends

in agriculture extension: privatization extension, cyber extension/ eextension,
market-led extension, farmer-led extension, expert systems, etc.

Community Development - meaning, definition, concept & principles, Philology
of C.D. Rural Development: meaning, Definitions, concept, Characteristics,
Objectives, Importance and Problems in Rural Development: various rural
development programmes launched by Govt. of India - National Extension
Service (NES). Panchayat Raj Systems / Democratic Decentralization and
Panchayat Raj — Need, Three Tiers of Panchayat Raj System - Powers, Functions
and Organization Set Up; Mandal System in Andhra Pradesh. Social Justice &
Poverty Alleviation Programmes - ITDA, IWDP, NREP, IRDP, JRY, SGRY, SGSY,
MGNREGP Women Development Programmes - ICDS, DWCRA, RMK, MSY,IKP,
Participatory Rural Appraisal (PRA), Rural Leadership: Meaning, Definition
and concept, types of leaders in rural context, Roles ofLeaders, different
Methods in Selection of a Leader, Training of Leaders - Lay and Professional
Leaders, Advantages and Limitations in using Local Leadersin Agricultural
Extension; extension administration: meaning, definition and concept, principles
and functions. Monitoring and evaluation - Meaning, definition, concept,
Objectives, Types and Importance. and monitoring and evaluation of extension
programmes; transfer of technology: concept and models, capacity building of
extension personnel and Farmers- Training Meaning , definition,

Types of Training - Pre Service Training, In - Service, Orientation, Induction
Training, Refresher Training and Training for Professional Qualification;
Training of Farmers, Farmwomen and Rural Youth - Farmers’ Training Centre
(FTC): Objectives - Trainings Organized; District Agricultural Advisory and
Transfer of Technology Centre (DAATTC) - Objectives.extension teaching
methods: meaning, classification, individual, group and mass contact methods,
media mix strategies; and communication: meaning and definition; Functions
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of Communication, models - Aristotle, Shannon Weaver, Berlo, Schramm, J. P.
Leagans, Rogers and Shoemaker, Litterer, Westley Macleansand barriers to
communication. Agriculture journalism - Meaning - Scope Importance
Characteristics of News Factors determining the News Value - Types of News
and Sources of News; Diffusion and Adoption of innovation: Meaning,
Definition, Concepts and process and Stages &Models of Adoption Process -
Five (5) and Seven (7) Stage Models; Attributes of Innovation - Relative

Advantage, Compatibility, @ Complexity, Trialability - Observability and
Predictability,Innovation - Decision Process - Meaning - Stages (Knowledge,
Persuasion, Decision, = Implementation and Confirmation);  Concepts:

Dissonance - Rejection: Active Rejection and Passive Rejection; Discontinuance
- Replacement and Disenchantment Discontinuance - Over Adoption - Rate of
Adoption and Innovativeness; Adopter Categories and their Characteristics;
Factors influencing Adoption Process Social, Personal and Situational.

Practical

To study and familiarize university extension system. Group discussion -
Simulated Exercise; Handling and use of audio visual equipments such as public
address equipment (PAE) system, Still camera, digital camera and; Audio-visual
Aids - meaning, importance and classification. Selection, planning,
preparation, evaluation, presentation and use of Audio -visual aids. - Posters &
Charts, Liquid Crystal Display (LCD) projector, Power Point Slides, ICT Tools -
Interactive white board and Digital / Electronic podium, Text messages, Voice
Mail, Interactive Video recording (IVR) and New Applications (Apps) for
Transfer oo Technology in Agriculture, Planning and preparation of extension
literature - leaflet, folder, pamphlet, booklet with different DTP softwares. A visit
to village to understand the problems being encountered by the villagers /
farmers by administering the PRA techniques and understanding their
applications in Village Development Planning; Visit to KrishiVigyan Kendra
(KVK), Farmers’ Training Centre, (FTC), District Agricultural Advisory and
Transfer of Technology Centre (DAATTC): Visit to study organization and
functioning of DRDA, DWMA, ATMA, JDA Office and other development
departments at district level; visit to NGO and learning fromtheir experience in
rural development; Writing for Print media - News Stories and Success Stories;
Visit to community radio and television studio for understanding the process of
programme production. Writing for electronic media. Developing script for
radio and television.

Lecture Outlines

Theory

1. a) Education - Meaning, definition and Types - Formal, non-formal and
informal education.

b) Extension Education - Meaning, definition, concepts - Characteristics, scope
and process.
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Lecture outlines

Theory

1. Introduction: The three spheres of the earth; Terminology and definitions:
Meteorology, Climatology, Agrometeorology, Agroclimatology climate and weather
- Scope and importance of agrometeorology.

2. Agro climatic regions of India and Agroclimatic zones of Andhra Pradesh.

3. Atmosphere -Composition of the atmosphere-Weather elements- Extent and
structure of the atmosphere.

4. Solar Radiation: Nature and properties of solar radiation - Conduction -
Convection - Radiation - Solar Spectrum - Distribution of solar radiation within
the crop canopies- Physiological response of different bands of incident radiation
- Definitions of solar constant, net radiation, albedo - Solar radiationand crops

5. Temperature: Temperature and heat, definitions- Temperature inversion-
Adiabatic lapse rate - Daily and seasonal variations of temperature — Vertical profile
of temperature- Energy balance of earth

6. Low air temperature and plant injury and high air temperature and plant injury-
Soil temperature- Factors affecting soil temperature- Temperature and crops.

7. Humidity: Concept of saturation- Vapour pressure- Types of humidity-
Humidity and crops- Atmospheric Pressure: Definitions of pressure,
atmospheric pressure, standard atmospheric pressure

8. Wind:Types of wind; Planetary winds (trade winds, westerlies, polar easterlies,
cyclones and anti cyclones) periodic winds and local winds (sea andland breezes,
mountain and valley winds) Daily and seasonal variation of winds- Effect of wind
on crops

9. Precipitation: Process of precipitation, types of rainfall(orographic,
convectional and cyclonic)- Definition of cloud - WMO classification of clouds.
10. Forms of precipitation (solid, liquid and mixed) and condensation (dew, fog,
mist, frost, cloud) - Artificial rain making- Monsoon:Indian monsoons, SW
monsoon & NE monsoon.

11. Importance of monsoon in Indian agriculture- date of onset, significant features
of Indian monsoon; length of growing season.

12. Weather hazards: Drought-Floods-Cyclones-Heat and cold-waves and their
management.

13. Weather Forecasting: Importance-Types of weather forecast and their uses-
Synoptic charts - Remote sensing-Applications of remote sensing in agriculture
- Agrometeorological Advisory services in India.

14. Climate change- variability-Global processes and effects- Green house
effect- Temperature changes on the earth- Precipitation changes on the earth-
Changes in extreme events- Sea level raising- Tracking climate change- Impacts
of climate change on agriculture- Climate neutral

15. Summary of evidence for climate change- Basic models for evaluating
climate change Impacts -Specific weather related effects due to climate change.
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3 Modes of pollination - Classification of crop species on the basis of mode of
pollination- self pollination - mechanisms promoting self pollination - Genetic
consequences of self pollination - Cross pollination - Mechanisms promoting cross
pollination - Genetic consequences of cross pollination - Often cross pollinated
Crops.

4 Self- incompatibility - Classification - Heteromorphic, homomorphic,
gametophytic and sporophytic systems of incompatibility - Advantages and
disadvantages - Utilization in crop improvement.

5 Male sterility- Genetic consequences, cultivar options - Different types -
Genetic, cytoplasmic and cytoplasmic genetic male sterility - Inheritance and
maintenance- utilization of male sterile lines in hybrid seed production - Their
advantages and disadvantages.

6 Domestication, acclimatization and introduction - Plant introduction -
Primary introduction and secondary introduction - Plant introduction agencies
in India - National Bureau of Plant Genetic Resources (NBPGR) and its activities
- Procedure of plant introduction - Merits and demerits of plantintroduction.

7 Centre of origin/diversity - Centres of diversity- Centres of origin - Classification

- law of homologous series — Types of centres of diversity - Germplasm collections
- Genetic erosion — Main reasons of genetic erosion — Extinction - Gene sanctuaries
- Introgression — Gene banks - Types of gene banks.

8 Breeding methods in self pollinated crops - Modes of selection - Selection -
Natural and artificial selection - Basic principles of selection - Basic
characteristics and requirements of selection - Selection intensity - Selection
differential, heritability (narrow and broad sense) - Genetic advance as per cent
of mean.

9 Mass selection - Procedure for evolving a variety by mass selection ~-Modification
of mass selection — Merits, demerits and achievements.

10 Pure line selection - Johannsen’s pure line theory and its concepts and
significance - Origin of variation in pure lines - Characters of pure lines -
Progeny test, genetic basis of pure line selection - General procedure for
evolving a variety by pure line selection - Merits, demerits and achievements -
Comparison between mass and pure line selection.

11 Hybridization techniques - Hybridization - Aims and objectives - Types of
hybridization - Pre-requisites for hybridization - Procedure / steps involved in
hybridization.

12 Handling of segregating population - Pedigree method - Procedure - Merits,
demerits and achievements.

13 Bulk method - Procedure - Merits, demerits and achievements -
Comparison between pedigree and bulk methods - Single seed descent method
- Merits and demerits.

14 Backcross method of breeding-Its requirements and applications -
Procedure for transfer of single dominant gene - Procedure for transfer of single
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recessive gene - Merits, demerits and achievements - comparison between
pedigree and backcross method.

15 Multiline concept - Definition - Characteristics of a good multiline -

Development of multiline varieties — Achievements.

16 Concepts of population genetics and Hardy - Weinberg Law - Hardy Weinberg
Law - Factors affecting equilibrium frequencies in random mating populations -
Selection without progeny testing — Selection with progeny testing

- Merits and demerits of progeny selection - Line breeding- achievements.

17 Recurrent selection — Different types — Detailed procedure of simple recurrent
selection and other recurrent selection methods - Conclusion on the efficiency of
different selection schemes.

18 Heterosis - Heterosis and hybrid vigour — Luxuriance — Heterobeltiosis — Brief
history- heterosis in cross pollinated and self pollinated species - Manifestations of
heterosis-

19 Genetic basis of heterosis - Dominance, over dominance and epistasis
hypotheses - Objections and their explanations - Comparison betweendominance
and overdominance hypotheses - Physiological basis of heterosis - Commercial
utilization.

20 Inbreeding depression - Brief history - Effects of inbreeding - Eegrees of
inbreeding depression - Procedure for development of inbred lines and their
evaluation.

21 Development of inbred lines and hybrids - Exploitation of heterosis - History
of hybrid varieties - Important steps in production of single and double cross
hybrids - Brief idea of hybrids in maize, pearl millet, sunflower and rice.

22 Composite and synthetic varieties - Production procedures - Merits,
demerits and achievements - Factors determining the performance of synthetic
varieties - Comparison between synthetics and composites.

23 Breeding methods in asexually propagated crops, clonal selection and
hybridization - Characteristics of asexually propagated crops - Characteristics of
clones -Clonal selection - Procedure - Advantages and disadvantages — Problems
in breeding asexually propagated crops — Genetic variation within a clone - Clonal
degeneration - Achievements - Comparison among clones, purelines and inbreds -
Breeding of annual asexually propagated species through hybridization -
Interspecific hybridization.

24 Wide hybridization and pre breeding - History — Objectives — Barriers for the
production of distant hybrids- Techniques for production of distant hybrids -
applications of wide hybridization in crop improvement - Sterility in distant hybrids
- Limitations and achievements -use of gene pools to develop intermediate
breeding material.

25 Polyploidy in relation to plant breeding - Polyploidy - Autopolyploids - Origin
and production - Morphological and cytological features- Applications in crop
improvement - Limitations- Allopolyploidy - Morphological and cytological
features— Applications in crop improvement — Limitations.
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3. Credit analysis - Economic feasibility tests - 3 R’s of credit analysis - Returns
to investment - Repayment capacity - Meaning, causes of poor repayment
capacity of farmers, suggestions to improve repayment capacity - Risk bearing
ability - Meaning, sources of risk, means to strengthen RBA.

4. Five Cs of credit - Character - Capacity - Capital - Condition and
Commonsense - Seven Ps of credit - Principle of Productive purpose - Principle
of personality - Principle of productivity - Principle of phased disbursement -
Principle of proper utilization - Principle of payment and Principle of protection.

5. Social control and nationalisation - Meaning, objectives and their importance

- Privatisation of commercial banks - Need and importance for institutional sources
and structure of agricultural lending from different sources.

6. Lead bank scheme - Origin, objectives, functions - District credit plan -
Regional Rural Banks (RRBs) - Origin, objectives, functions — RRBs in Andhra
Pradesh.

7. Crop loan system - Objectives, importance, features of crop loan system - Scale
of finance - Meaning and estimation and role of district level consultative
committee - Term loans - Objectives and meaning of unit costs, fixation of unit
costs and NABARD guidelines.

8. Financial inclusion - Meaning and importance - Micro finance - Meaning,
importance, agencies providing microcredit banks, NBFCs, NGOs, and Govt.
agencies - SHGs and their role in microfinance and bank linkages - Micro finance
lending and control act in Andhra Pradesh - Objectives and important features.
9. Schemes for financing weaker sections - Differential interest rate (DIR) -
Integrated rural development programme (IRDP) - Swarnajayanti gram
swarozgar yojana (SGSY) - Self help groups (SHGs) etc., Srinidhi, MUDRA.

10. Higher financing agencies - Reserve Bank of India (RBI) - Objectives and
functions and role in agricultural development and finance. National Bank for
Agricultural and Rural Development (NABARD) - Origin, functions, activities and
role in agricultural development.

11. World Bank (WB) - Objectives and functions -World Bank group
institutions - role and functions of International Bank for Reconstruction and
Development (IBRD) - International Development Agency (IDA) - International
Finance Corporation (IFC), MIGA, ISID.

12. Crop insurance - Meaning and its advantages and limitations in application

- Agricultural insurance company of India - Objectives and functions -
Indemnity - Meaning, premiums and claims - Prime Minister’s Fasal Bhima
Yojana (PMFBY) - Salient features - Weather based crop insurance - Salient
features and its importance.

13. Agricultural project - Meaning, characteristics of agril. projects, project cycle
and explanation of different phases of project cycle - Basic guidelines for
preparation of project reports.

14. Co-operation - Meaning, Scope, importance and definition - Principles -
Objectives of co-operation, significance of cooperatives in Indian agriculture.
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*18 COM 201 AGRO INFORMATICS 2(1+1)
Course outlines
Theory
Introduction to Computers, Anatomy of Computers, Memory Concepts, Units of
Memory, Operating System, definition and types. Applications of MS-Office for
creating, Editing and Formatting a document, Data presentation, tabulationand
graph creation, statistical analysis, mathematical expressions, Database,
concepts and types, creating database, uses of DBMS in Agriculture, Internet and
World Wide Web (WWW), Concepts, components and creation of web,HTML,
XML coding. e-Agriculture, concepts, design and development. Application of
innovative ways to use information and communication technologies (IT) in
Agriculture. ICT for Data Collection, formation of development programmes,
monitoring and evaluation of Programmes. Computer Models in Agriculture:
statistical, weather analysis and crop simulation models, concepts, structure,
inputs-outputs files, limitation, advantages and application of models for
understanding plant processes, sensitivity, verification, calibration and
validation. IT application for computation of water and nutrient requirement of
crops, Computer-controlled devices (automated systems) for Agri-input
management, Smartphone mobile apps in Agriculture for farm advises, market
price, postharvest management etc; Geospatial technology, concepts,
techniques, components and uses for generating valuable agri-information.
Decision support systems, taxonomy, components, framework, classification and
applications in Agriculture, DSS, Agriculture Information/Expert System, Soil
Information Systems etc for supporting Farm decisions. Preparation of
contingent crop-planning and crop calendars using IT tools.

Practical

Study of Computer Components, accessories, Introduction of different operating
systems such as windows, Unix, Linux, Creating, Files & Folders, File
Management. Use of MS-WORD and MS Powerpoint for creating, editing and
presenting a scientific Document, Handling of Tabular data, animation, video
tools, art tool, graphics, template & designs. MS-EXCEL - Creating a spreadsheet, use
of statistical tools, writing expressions, creating graphs, analysis of scientific data,
handling macros. MS-ACCESS: Creating Database, preparing queries and reports,
demonstration of Agri-information system. Introduction to World Wide Web
(WWW) and its components, creation of scientific website, presentation and
management agricultural information through web. Preparation of Inputs file for
CSM and study of model outputs, computation of water and nutrient requirements
of crop using CSM and IT tools. Use of smart phones and other devices in agro-
advisory and dissemination of market information. Introduction of Geospatial
Technology,
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**18 AMP 201 LIVESTOCK AND POULTRY MANAGEMENT 3(2+1)
Theory

Unit I: Introduction to Livestock Management

Significance of Livestock and Poultry in Indian Economy - Livestock and
Poultry census - Different livestock development programs of Government of India

and Tamil Nadu-Various systems of livestock production-extensive — semi intensive
- intensive- mixed-Integrated and specialized farms.

Unit II: Dairy Cattle Management

Important White and Black cattle breeds-classification-indigenous and
exotic — Breed characteristics - Breeding - Cross breeding- Upgrading - Economic
traits of cattle -Culling - Estrus Cycle - Artificial Insemination - Introduction to
Embryo transfer - Housing — Space requirement calf and adult stock - System and
types of housing - Feeding and Management of Calf, Heifer, Pregnant, Milch animal
and working animals - Nutrition - Ration - Balanced Ration - Characteristics of
ration and classification of feed and fodder -Total Mixed Ration - composition of
concentrate mixture for different stage - Milking methods - Clean milk production
- Factors affecting milk composition - Common diseases of cattle - classification

- symptoms - preventing and control measures.
Unit III: Sheep and Goat Management

Breeds - Sheep and goat classification -- Economic traits - system of
rearing - Housing Management - Floor space requirement - Care and
Management of young and adult stock - Nutrition - Feed and fodders of Small
ruminants — Flushing - Common diseases — prevention and control.
Unit IV: Management of Swine

Classification of breeds - Economic traits - Housing - Nutrition - creep
feeding - Care and Management of Adult and Young Stock - Common disease-

prevention and control.

Unit V: Poultry Management




Classification of breeds - Commercial Strains of broilers and layers -
Housing - brooding - deep litter and cage system - care and Management of
broilers and layers - Nutrition of Chick, grower, Layer and broiler - Incubation
and Hatching of Eggs - Common Diseases - Control and prevention.

Practical

Study of external parts of Livestock - Identification of livestock and poultry-
Tattooing-ear tags-wing and leg bands-Common restraining methods-
Disbudding (or) Dehorning-Different methods of castration- Dentition-Study of
type design of animal and poultry houses-Selection of dairy cow and work
bullock-Determination of specific gravity, fat percentage and total solids of milk-
Demonstration of cream separation, - Identification of feeds and fodder-
Economics Dairy, Goat and Swine farming - Study of external parts of Fowl -
Preparation of Brooder House - Brooder management-Identification of layer and
non layer- Debeaking, delousing and deworming of poultry-Vaccination
schedule for broiler and layer-Dressing of broiler chicken - Economics of Broiler
and Layer Farming - Visit to a modern Dairy and commercial layer and broiler
farms - Demonstration of incubator and setter.
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Practical:

1.

Study of external parts of livestock

. Identification of livestock and poultry

Common restraining methods of livestock

Disbudding, Dehorning, Castration and Dentition of livestock

Study of type design of animal and poultry houses

122




. Selection of dairy cow and work bullock
. Determination of specific gravity, fat %, total solids, solids not fat
. Demonstration of cream separation
. Identification of feed &fodder
Economics of dairy, goat and swine Farming

Study of external parts of fowl. Preparation of brooder house

Identification of layer and non- layer

Debeaking, delousing, deworming of poultry Vaccination schedule
for broiler and layer

14. Demonstration of dressing of broiler. Economics of layer and
broiler farming

15. Visit to a modern dairy and commercial layer and broiler farms
16. Demonstration of incubator and setter
17. Practical examination

Reference books:

ICAR (2002) Hand of Animal Husbandry, ICAR, New Delhi.

E- reference:

http://www.elearnvet.net/

http://agridr.in/expert system/cattlebuffalo/Breeding%20management%20
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bug - Stem girdler Diseases- Powdery mildew - Downy Mildew - Anthracnose -
Physiological disorders- Pink berries.

6. Production technology of Guava and Litchi - Botanical name- Family- Origin-
Introduction - Varieties - Climate - Soil- Propagation - Planting- Manuring-
Irrigation - Inter Cultivation - Harvesting - Yield - Pests of Guava -Tea mosquito
bug - Mealybug - Diseases of Guava - Wilt.

7. Production technology of Papaya - Botanical name - Family- Origin-
Introduction- Varieties - Climate - Soil - Propagation - Planting - Manuring -
Irrigation - Inter Cultivation - Harvesting - Yield — Pests - Nematodes - diseases
- Powdery mildew - Foot rot - Mosaic.

8. Production technology of Apple, Pear, Peach - Botanical name - Family - Origin
- Importance - Varieties - Climate - Soil - Propagation - Planting- Manuring-
Irrigation - Inter Cultivation - Harvesting — Yield - Pests of Apple - Wooly aphid,
Codling moth - Pests of Peach - Fruit Fly - Diseases of Apple- Scab - Powdery
mildew- Physiological disorder in apple - Bitterpit - Diseases of Pear- Fruit spot -
Diseases of Peach- Leaf curl.

9. Production technology of Minor fruits- Pineapple, Pomegranate - Botanical
name- Family- Origin- Importance- Varieties — Climate - Soil- Propagation- Planting-
Manuring- Irrigation - Inter cultivation - Harvesting - Yield - Pests of pineapple-
Mealy bug -Pests of pomegranate- Butterfly -Fruit sucking moth - Diseases of
pineapple - Leaf and fruit rot - Diseases of pomegranate - Anthracnose and
bacterial leaf spot - Physiological disorders of pomegranate - Fruit cracking.

10. Production technology of Jackfruit, Strawberry, Nut crops (Almond & Walnut)
- Botanical name- Family- Origin- Importance- Varieties - Climate - Soil-
Propagation- Planting- Manuring- Irrigation - Inter cultivation - Harvesting -
Yield - Pests of Jackfruit - Spittle bug - Fruit borer - Diseases of Jackfruit - Rhizopus
rot - Die back.

11. Plantation crops- Scope and Importance - Coconut — Botanical name-Family-
Origin- Importance- Varieties — Climate - Soil- Propagation- Planting- Manuring-
Irrigation - Inter cultivation — Harvesting - Yield — Processing — Pests of Coconut -
Black headed caterpillar - Rhinoceros beetle - Red palm weevil diseases of Coconut
- Ganoderma - Tatipaka - Drey blight.

12. Production technology of Arecanut - Botanical name- Family- Origin-
Importance- Varieties — Climate - Soil- Propagation- Planting- Manuring- Irrigation
- Inter cultivation - harvesting - Yield - Processing - Pests of Arecanut - Mite -
Spindle bug Diseases of Arecanut - Mahali (Fruit rot)- Foot rot.

13. Production technology of Cashew - Botanical name- Family- Origin-
Importance- Varieties — Climate - Soil- Propagation- Planting- Manuring- Irrigation
— Inter cultivation - Harvesting - Yield - Processing - Pests of Cashewnut - Stem
borer - Tea mosquito bug - Diseases of Cashewnut - Die back or Pink disease -
Anthracnose.
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loosening- Shadinguse of growth regulators- Physiological disorders- Harvesting-
Post harvest management and yield.

5. Carnation - Introduction- Origin and distribution- Classification- Species and
varieties- Climate and soil requirements- Propagation- Land preparation-
Planting- Manures and fertilizers- Cultural operations- (Pinching and
disbudding) use of growth regulators- Physiological disorders- Harvesting- Post
harvest management and yield.

6. Liliumand Orchids - Introduction- Origin and distribution- Classification-
Species and varieties- Climate and soil requirements- Propagation- Land
preparation- Planting- Manures and fertilizers- Cultural operations- Use of
growth regulators- Physiological disorders- Harvesting- Post harvest
management and yield.

7. Production technology of cut flowers under open conditions - Gladiolus and
Tuberose- Introduction- Origin and distribution- Classification of varieties-
Species and varieties- Climate and soil requirements- Propagation- Land
preparation- Planting- Manures and fertilizers- Cultural operations- Use of
growth regulators- Physiological disorders- Harvesting- Post harvest
management and yield.

8. Chrysanthemum - Introduction- Origin and distribution- Classification-
Species and varieties- Climate and soil requirements- Propagation- Land
preparation- Planting, Manures and fertilizers- Cultural operations- Pinching
and disbudding - Use of growth regulators- Harvesting- Post harvest
management and yield.

9. Loose flowers - Marigold and Jasmine under open conditions - Introduction-
Origin and distribution- Species and varieties- F1 hybrids- Cimate and soil
requirements- Propagation- Land preparation- Planting- Manures and
fertilizers- Cultural operations- Pinching and disbudding - Use of growth
regulators- Harvesting- Post harvest management and yield.

10. Medicinal plants - Scope and Importance - Production technology of
Asparagus, Aloe, Costus - Botanical name - Family - Origin - Economic part -
Introduction - Climate - Soil - Varieties - Propagation - Planting - Manuring -
Irrigation - Intercultural operations - Harvesting - Yield.

11. Periwinkle, Isabgol -Botanical name - Family - Origin - Economic part -
Introduction - Climate - Soil - Varieties — Propagation - Planting - Manuring -
Irrigation - Intercultural operations - Harvesting - Yield.

12. Aromatic plants - Importance - Essential oil industry in India - Properties
of essential oils - Production technology of Mint and Ocimum - Botanical name
- Family - Origin - Economic part - Introduction - Climate - Soil - Varieties -
Propagation - Planting - Manuring - Irrigation - Intercultural operations -
Harvesting - Yield.

13. Lemongrass, Citronella, Palmarosa - Botanical name - Family - Origin -
Economic part - Introduction - Climate - Soil - Varieties — Propagation - Planting
- Manuring - Irrigation - Intercultural operations - Harvesting - Yield.
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swarming caterpillar, climbing cutworm, case worm, whorl maggot, leaf mite
and panicle mite-IPM practices.

6-8 Sorghum and other millets- Sorghum shoot fly, stem borer, pink borer,
sorghum midge, ear head bug, red hairy caterpillar, deccan wingless
grasshopper, aphids, maize shoot bug, flea beetle, blister beetles, ragi cutworm,
ragi root aphid and army worm- IPM practices. Wheat- Ghujia weevil, ragi pink
borer and termites- IPM practices.

9-11 Sugarcane- Early shoot borer, internode borer, top shoot borer, scales,
leathoppers, white grub, mealybugs, termites, whiteflies, woolly aphid and
yellow mite- IPM Practices.

12-14 Cotton- Spotted bollworm, American bollworm, pink bollworm, tobacco
caterpillar, leafthopper, whiteflies, aphid, mites, thrips, red cotton bug, dusky
cotton bug, leaf roller, stem weevil, grasshoppers, and mealybug - IPM Practices.
15-16 Jute- Semilooper, stem weevil, stem girdler and Bihar hairy caterpillar.
Mesta- Hairy caterpillars, stem weevil, mealybugs, leathopper and aphid.
Sunhemp- Hairy caterpillars, stem borer and flea beetle. IPM Practices.

17-18 Pulses- Gram caterpillar, plume moth, pod fly, stem fly, spotted podborer,
cowpea aphid, cowbug, pod bug, leafthopper, stink bug, green pod boring
caterpillar, blue butterflies, leaf webber/borer and redgram mite. Soyabean-
Stem fly, stem girdler, ragi cutworm, leaf miner and whitefly- IPM Practices. Pea-
pea leaf miner and pea stem fly

19 Castor-Semilooper, shoot and capsule borer, tobacco caterpillar, leafthopper,
butterfly, whitefly, thrips, castor slug and mite- IPM Practices.

20 Groundnut - White grub, leaf miner, red hairy caterpillar, tobacco
caterpillar, leafhopper, thrips, aphid, pod bug, bud borer, wire worms and jewel
beetle- IPM Practices.

21 Sesamum-Leaf and pod borer, gall fly and sphinx caterpillar. Safflower-
Aphids and leaf eating caterpillars- IPM Practices.

22 Mustard- Aphid, sawfly, diamondback moth and painted bug. Sunflower-
Helicoverpa and Spodoptera, leafthopper, Bihar hairy caterpillar and thrips - I[IPM
Practices.

23 Stored grains Pests- Factors affecting losses of stored grain and role of
physical, biological, mechanical and chemical factors in deterioration of grain
24-25 Stored grain Insect pests - Rice weevil, lesser grain borer, khapra beetle,
pulse beetle, groundnut bruchid, flour beetles, saw-toothed beetle, cigarette
beetle, Angoumois grain moth and rice moth

26-27 Stored grains - Non insect Pests- Mites, rodents, birds and
microorganisms associated with stored grain - Storage structures and methods
of grain storage and fundamental principles of grain store management.

28 Locusts- Locusts and their management

29 Mites- Economically important phytophagous mites of field crops and their
management
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procedures (conventional and modern innovative approaches) for development
of hybrids / varieties - Seed production technology of varieties and hybrids-
Accomplishments.

6 Pulses - Chickpea - Origin - Distribution of species — Wild relatives and forms
- Breeding objectives - Major breeding procedures (conventional and modern
innovative approaches) for development of hybrids / varieties - Seed production
technology of varieties and hybrids-Accomplishments.

7 Pulses - Pigeonpea - Origin - Distribution of species — Wild relatives and forms
- Breeding objectives - Major breeding procedures (conventional and modern
innovative approaches) for development of hybrids / varieties - Seed production
technology of varieties and hybrids - Accomplishments.

8 Pulses - Urd bean and Mung bean - Origin - Distribution of species - Wild

relatives and forms -Breeding objectives - Major breeding procedures
(conventional and modern innovative approaches) for development of hybrids /
varieties - Seed production technology of varieties and hybrids -
Accomplishments.

9. Pulses - Soybean and Cowpea - Origin - Distribution of species - Wild relatives
and forms -Breeding objectives - Major breeding procedures (conventional
and modern innovative approaches) for development of hybrids / varieties - Seed
production technology of varieties and hybrids - Accomplishments.

10 Pulses - Horsegram, Fieldpea and Lentil - Origin - Distribution of species -
Wild relatives and forms -Breeding objectives - Major breeding procedures
(conventional and modern innovative approaches) for development of hybrids /
varieties-seed  production technology of varieties and hybrids -
Accomplishments.

11 Oilseeds - Groundnut- Origin - Distribution of species - Wild relatives and
forms - breeding objectives - Major breeding procedures (conventional and
modern innovative approaches) for development of hybrids / varieties - Seed
production technology of varieties and hybrids-Accomplishments.

12 Oilseeds - Castor and Sesame - Origin - Distribution of species - Wild
relatives and forms -Breeding objectives - Major breeding procedures
(conventional and modern innovative approaches) for development of hybrids /
varieties - Seed production technology of varieties and hybrids -
Accomplishments.

13 Oilseeds - Sunflower and Safflower - Origin - Distribution of species - Wild
relatives and forms - Breeding objectives - Major breeding procedures
(conventional and modern innovative approaches) for development of hybrids /
varieties - Seed production technology of varieties and hybrids -
Accomplishments.

14 Oilseeds - Rapeseed and Mustard - Origin - Distribution of species - Wild
relatives and forms - Breeding objectives - Major breeding procedures

(conventional and modern innovative approaches) for development of hybrids /
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**¥18 PCA 301 PROTECTED CULTIVATION AND POST HARVEST TECHNOLOGY
(SECONDARY AGRICULTURE) 2(1+1)

Course outlines

Theory

Greenhouse technology - Introduction - Types of greenhouses - Plant response
to greenhouse environment - Planning and design of greenhouses - Design
criteria of green house for cooling and heating purposes - Green house
equipments - Materials of construction for traditional and low cost green houses
- Irrigation systems used in greenhouses - Typical applications - Passive solar
greenhouse - Hot air greenhouse heating systems - Greenhouse drying - Cost
estimation and economic analysis.

Important engineering properties such as physical - Thermal and aerodynamic
properties of cereals - Pulses and oilseeds - Their application in PHT equipment
design and operation - Drying and dehydration - Moisture measurement — EMC
- Drying theory - Various drying methods - Commercial grain dryer (deep bed
dryer, flat bed dryer, tray dryer, fluidized bed dryer, re-circulatory dryer and
solar dryer) - Material handling equipment - Screw conveyer and bucket elevator

- Their principle - Working and Selection - Primary processing of cereals, pulses
and oilseed, like cleaning, grading, packaging etc.

Practical
Study of different type of greenhouses based on shape - Determine the rate of air

exchange in an active summer winter cooling system - Determination of drying
rate of agricultural products inside greenhouse - Study of greenhouse equipment

- Visit to various post harvest laboratories - Determination of moisture content
of various grains by oven drying & infrared moisture methods

- Determination of engineering properties (shape and size, bulk density and
porosity of biomaterials) - Determination of moisture content of various grains
by moisture meter - Exposure to primary processing equipment like dalmills,
graders, cold storages etc. - Field visit to seed processing plant.

Lecture outlines

Theory

1. Introduction to green houses - History, definition, greenhouse effect,
advantages of green houses.

2. Brief description of types of green houses - Greenhouses based on shape,
utility, construction, covering materials and cost, shade nets.

3. Plant response to greenhouse environments - Light, temperature, relative
humidity, ventilation and carbon dioxide and environmental requirement of
agriculture and horticulture crops inside green houses.

4. Equipmentrequired for controlling green house environment - Summer cooling
and winter cooling, natural ventilation, forced ventilation and computers.




5. Planning of green house facility - Site selection and orientation, structural
design and covering materials.

6. Materials for construction of green houses - Wood, galvanized iron, glass,
polyethylene film, poly vinyl chloride film, Tefzel T2 film, fiberglass reinforced
plastic rigid panel and acrylic and polycarbonate rigid panel.

7. Design criteria and constructional details of greenhouses - Construction of
pipe framed greenhouses, material requirement, preparation of materials and
procedure of erection.

8. Greenhouse heating and distribution systems - Greenhouse utilization - Off-
season drying of agricultural produce - Economic analysis of greenhouse
production - Capital requirement, economics of production and conditions
influencing returns.

9. Irrigation system used in greenhouses - Rules of watering, hand watering,
perimeter watering, overhead sprinklers, boom watering and drip irrigation.
10. Important engineering properties such as physical, thermal and aero-
dynamic properties of cereals, pulses and oil-seeds.

11. Designing post harvest equipment based on physical and thermal
properties.

12. Winnowing - Manual and power operated winnowers, care and
maintenance - Groundnut decorticators - Hand and power operated
decorticators, principle of working, care and maintenance.

13. Moisture measurement - Equilibrium moisture content (EMC) - importance

- Drying theory - Drying and dehydration.

14. Commercial grain dryers - Deep bed, flat bed, tray, fluidised bed,

recirculated and solar dryers.

15. Material handling equipment - Bucket elevator and screw conveyer and
their selection.

16. Primary processing of cereals, pulses and oilseeds - Cleaning, grading and
packaging.

Practical

1. Study of different types of green houses based on shape, etc.

2. Computing the rate of air exchange in an active summer and winter cooling
systems.

3. Feasibility study on drying of agricultural products inside a greenhouse and
its calculation.

4. Visit to post harvest technology units and laboratories.

5. Determination of moisture content of various grains by oven drying and
infrared methods.

6. Determination of size, space, porosity, bulk density, etc., of grains.

7. Determination of aerodynamic properties of grains.

8. Cleaning and grading of grains, pulses and oilseeds.

9. Drying and dehydration of vegetables (cauliflower).

10. Visit to rice mill.




11. Study of LSU dryer.

12. Study of Bucket elevator and screw conveyor.
13. Visit to dhal mill

14. Visit to oil seed processing plant.

15. Visit to cold storage

16. Practical final examination
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*18 PAT 302 DISEASES OF FIELD AND HORTICULTURAL CROPS
AND THEIR MANAGEMENT-II (HORTICULTURAL CROPS) 2 (1+1)

Course outlines

Theory

Symptoms, etiology, disease cycle and management of following diseases: Citrus:
canker, gummosis, felt, tristeza and greening; Mango: anthracnose,
malformation,bacterial blight, powdery mildew, sooty mould, red rust and
Loranthus; Guava: wilt and anthracnose; Papaya: foot rot, anthracnose, leafcurl
and mosaic and powdery mildew,Ber: Powdery mildew; Sapota: Flat
limb,;Banana: Panama wilt, bacterial wilt, Erwinia rhizome rot, Sigatoka, bunchy
top, banana mosaic and banana bract mosaic; Pomegranate: Anthracnose and
bacterial blight; Grape vine: downy mildew, Powdery mildew, anthracnose,
alternaria leaf spot and rust; Apple: scab, powdery mildew, fire blight and crown
gall; Peach: leaf curl ; Strawberry: leaf spot Chillies: Damping off, anthracnose
and fruit rot, wilt, powdery mildew, Choanephora blight cercospora leaf spot,
bacterial leaf spot, mosaic complex and leaf curl; Brinjal: Phomopsis blight and
fruit rot, bacterial wilt, Sclerotinia blight and little leaf; Okra:Cercospora leaf
spot, powdery mildew and Yellow Vein Mosaic; Potato: early and late blight,
black scurf, common scab,wart, black leg, brown rot, leaf roll, mosaics, potato
spindle tuber; Tomato: damping off, wilt, early and late blight, buck eye rot and
leaf curl, Septoria leaf spot, bacterial canker, root knot, Tomato spotted wilt
and mosaic; Cruciferous vegetables: Club root, white rust, Downy mildew,
powdery mildew, Alternaria leaf spot and black rot; Cucurbits: downy mildew,
powdery mildew, Cercospora leaf spot, wilt and CMV; Betelvine: Root and stem
rot, Sclerotial wilt,Fusarial wilt, Anthracnose; Onion and garlic: Smudge,
smut,purple blotch, and Stemphylium blight;Beans: anthracnose, rust, yellow
mosaic, Bean common mosaic virus and bacterial blight; Colocasia:
Phytophthora blight; Coriander: stem gall; Coconut: Stem bleeding, Ganoderma
wilt, bud rot, grey blight and tatipaka; Oilpalm:Bunchrot and spear rot ; Tea:
blister blight; Coffee: rust; Turmeric: leaf spot, leaf blotch, rhizome rot; Ginger:
rhizome rot/soft rot, leaf spot; Mulberry:powdery mildew; Rose: dieback,
powdery mildew and black leaf spot; Marigold: Botrytis blight;
Chrysanthemum: wilt, stunt, septoria blotch;.Jasmine: rust; Crossandra : wilt

Practical

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

Note: Students should submit 50 pressed and well-mounted specimens

Lecture outlines
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**18 HOR 302 POST-HARVEST MANAGEMENT AND VALUE
ADDITION OF FRUITS AND VEGETABLES 2 (1+1)

Course outlines

Theory

Importance of fruits and vegetables, extent and possible causes of post harvest
losses; Pre-harvest factors affecting postharvest quality, maturity, ripening and
changes occurring during ripening; Respiration and factors affecting respiration
rate; Role of ethylene; Post harvest disease and disorders; Heat, chilling and
freezing injury; Harvesting and field handling; Storage (ZECC, cold storage, CA, MA,
and hypobaric); Value addition concept; Principles and methods of preservation;
Intermediate moisture food- Jam, jelly, marmalade, preserve, candy - Concepts and
Standards; Fermented and nonfermented beverages. Tomato products- Concepts
and Standards; Drying/ Dehydration of fruits and vegetables - Concept and
methods, osmotic drying. Canning - Concepts and Standards, Packaging of
products.

Practical

Applications of different types of packaging containers for shelf life extension,
Effect of temperature on shelf life and quality of produce, Demonstration of
chilling and freezing injury in vegetables and fruits, Extraction and
preservation of pulps and juices, Preparation of jam, Preparation of ]Jelly,
Preparation of RTS, Preparation of Nectar, Preparation of Squash, Osmotically

dried products, Fruit bar and Candy and Tomato products, Canned products,
Quality evaluation of products — physico-chemical and sensory, Visit to
processing unit/ industry

Lecture outlines

Theory

1. Scope and Importance of post harvest technology of fruits and vegetables- Extent
and possible causes of post harvestlosses- Causes of post harvest losses.

2. Pre-harvest factors affecting postharvest quality, maturity, ripening and shelf
life of fruits and vegetables - Environmental factors (Temperature, Light,
Rainfall, Wind, Relative humidity) - Cultural factors - (Rootstock, Variety,
Mineral nutrients, growth regulators, Irrigation, pruning, thinning, girdling) -
Maturity - Pest and diseases.

3. Changes occurring during ripening - Ripening definition- Climacteric and
nonclimacteric fruits - Metabolic changes - Maturation of seeds - Colour -
Texture - Changes in carbohydrates- Changes in aromatic volatiles - Changesin
organic acids - Fruit abscission - Changes in respiration rate - Development of
surface waxes — Changes in tissue permeability.




4. Causes for deterioration of harvested fruits and Vegetables -Respiration and
factors affecting respiration rate - Transpiration and factors affecting
transpiration - Ethylene —-Mechanical damage - Pest and Diseases.

5. Post harvest diseases and disorders - Heat, chilling and freezing injury.

6. Harvesting and field handling - Methods of harvesting - Post harvest
handling - Pre-cooling - Sorting and grading - Disinfestation - Post harvest
treatments (Waxing, Wrapping, de-greening, ripening).

7. Storage - Methods of storage — Traditional storages (In-situ, pit storage, high
altitude, clamp storage, wind breaks, cellars, barns, Night ventilation, Evaporative
cool storage ZECC) - Improved storage methods (Refrigerated storage, modified
atmospheric storage, controlled atmospheric storage, hypobaric storage).

8. Value addition - Concept - Scope and importance of fruit preservation in India
Status of fruit preservation in India.

9. Principles and methods of preservation - Principles of preservation -
Preservation methods - High temperature, low temperature, drying, filtration,
chemicals, food additives, fermentation, carbonation, antibiotics, irradiation etc.
10. Intermediate moisture foods - Jam, jelly, marmalade - Problems in Jam
makingimportant considerations and problems in Jelly making- Problems in
marmalade making.

11. Preserve, candy - Concepts and Standards - Flow chart for manufacturingof
preserve and candy - Problems in preservation of preserve and candied fruits

- Glazed fruits/vegetables.

12. Fruit beverages —-Fermented (Juices, Ready to serve, Nectar, cordial, Squash,
crush, Syrup, Fruit Juice concentrate, Fruit Juice, Powder, Carbonated
beverages) and non-fermented beverages (Wine, Champagne, Port,Sherry, Tokay,
Muscat, Perry, Nira, Feni, Cider) — Preparation and preservation of unfermented
fruit beverages.

13. Tomato processing - Concepts and Standards - Tomato juice - Tomato
puree and paste - Tomato sauce/ketchup- Tomato chutney/pickle -Tomato
cocktail - Tomato soup - Canned tomatoes.

14. Drying/dehydration of fruits and vegetables - Factors affect the rate of drying
- Advantages of dehydration over sun drying — Process of drying/dehydration of
fruits and vegetables — Spoilage of dried fruits and vegetables - Freezing - Methods
of freezing.

15. Canning of fruits and vegetables - Selection of fruits and vegetable - Causes
of spoilage of canned foods - Testing for defects - Containers for packing of
canned products - Tin containers, glass containers.

16. Packaging of products - Definition — Properties of good packaging material -
Different packaging materials for fresh fruits and vegetables for export -
Cushioning materials — Purpose - Characteristics of cushioning material.




Practical

1. Applications of different types of packaging containers for shelf life
extension.

. Effect of temperature on shelf life and quality of produce.

. Demonstration of chilling and freezing injury in vegetables and fruits.
. Extraction and preservation of pulps and juices.

. Preparation of jam.

. Preparation of jelly.

. Preparation of RTS.

. Preparation of nectar.

. Preparation of squash.

10. Preparation of osmotically dried products.

11. Preparation of fruit bar and candy.

12. Preparation of tomato sauce.

13. Preparation of tomato ketchup.

14. Preparation of canned products.

15. Quality evaluation of products - (physic-chemical and sensory).

16. Visit to processing unit/ industry.
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General account on nature and type of damage by different arthropod pests.
Scientific name, order, family, host range, distribution, marks of identification,
bionomics, nature of damage, and management of major, minor insect pests and
other important arthropod pests of various vegetable crops, fruit crops,
plantation crops, ornamental crops, narcotics, spices and condiments.

1 Brinjal- Epilachna beetle, shoot and fruit borer, stem borer, mealy bug, aphid,
leathopper, lacewing bug, leaf webber and red spider mite- IPM practices.

2 Bhendi- Shoot and fruit borer, leathopper and whitefly and spider mite -
Tomato- Serpentine leaf miner, South American Leaf miner/ Tomato pink worm,
fruit borer and whitefly - IPM practices.

3 Cucurbits- Fruit flies, pumpkin beetles, semilooper, serpentine leaf minerand
pumpkin leaf eating caterpillar - Coccinia-Coccinia gall fly and aphids - IPM
practices.

4 Crucifers- Diamond back moth, cabbage head borer, leaf webber, aphid,
painted bug, tobacco caterpillar and cabbage butterfly - IPM practices.

5 Potato- Tuber moth - Sweet potato - Sweet potato weevil, hairy caterpillar,
tortoise beetle - Moringa- Hairy caterpillar, budworm, leaf webber and pod fly -
Chillies- Thrips, pod borers, aphid, mites, blossom midge - Amaranthus- Leaf
eating caterpillar, stem weevil - IPM practices.

6-7 Mango- Leafhoppers, stem borer, nut weevil, fruit fly, shoot borer, fruit
borer, mealybug, aphids, leaf webber, termites, thrips, red tree ant, leaf gall
midges and red spider mite - IPM practices..

8 Citrus- Butterfly, fruit sucking moths, leaf miner, psylla, rust mite, bark eating
caterpillar, black fly and leaf mite.

9 Grapevine- Flea beetle, thrips, mealybug, stem girdler, stem borer, leaf eating
caterpillars and root grub - IPM practices.

10 Cashew- Tree borer, shoot and blossom webber, tea mosquito bug, thrips and
leaf miner Pomegranate- Butterfly, thrips and fruit sucking moths - IPM
practices.

11 Guava- Tea mosquito bug, mealybug, fruit flies and spiralling whitefly -
Sapota- Leaf webber, parijatha hairy caterpillar, mealybugs - Ber- Fruit fly,fruit
borer and fruit weevil.

12 Banana- Rhizome weevil, skipper, aphid and pseudostem weevil -
Papayawhiteflies, mealybugs and thrips - Apple - Woolly aphid and Codling moth
- Custard apple- Mealybug - IPM practices

13 Coconut- Black headed caterpillar, rhinoceros beetle, red palm weevil, slug,
termites, scale and mite - Oil palm- Black headed caterpillar, rhinoceros beetle
and red palm weevil - IPM practices.

14 Arecanut- Scales - Cocoa - Scales - Cardamom- Thrips - Pepper- Pollu beetle
and shoot borer - Eucalyptus - Gall wasp - Neem - Tea mosquito bugand
white grub - IPM practices.

15 Turmeric and ginger- Rhizome fly and Lace wing bug - Betelvine- Shoot bug
and tobacco caterpillar - Onion- Thrips and Spodoptera exigua - Coriander-
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Aphids and leaf eating caterpillar - Rose- Thrips, scales, leaf eating caterpillars
and chafer beetles - Jasmine- Stink bug, bud worm and gall mite -
Chrysanthemum- Aphid- [IPM practices - Tobacco-Tobacco caterpillar, aphid,
whitefly and stem borer - Coffee- White borer, red borer and green scale; Tea-
Tea mosquito bug, thrips, red spider mite, pink mite, purple mite and scarlet
mite- [PM practices.

16 Economically important mite, nematode (vegetables, citrus, banana and
coconut), rodent (coconut) and bird pests of horticultural crops and their
management. 17 Beneficial insects - Importance of silkworm, honeybee, lac
insects, predators, parasitoids, pollinators, weed killers and scavengers.

18 Species of Silkworms - Characteristic features of Mulberry Silkworm, Tasar
Silkworm, Eri Silkworm and Muga Silkworm and their hosts- Biology - Voltinism

- Ahimsa silk.

19 Establishment of mulberry garden - Planting season and land preparation,
preparation of planting material - Irrigation- spacing, varieties, planting inter
cultivation, fertilization, irrigation, leaf harvest and leaf yield - Mulberry Planting
under rainfed and irrigated conditions - Spacing and preparation of pits,
planting, fertilization, inter-cultivation, maintenance, soil moisture
conservation and leaf harvest - Pests and diseases of mulberry plants and their
management — Rearing house, rearing equipment and appliances-rearing stand,
chawki rearing trays, late age rearing trays, paraffin wax coated paper, bird
feathers, bed cleaning nets, chop sticks, rubber foam, ant well, mountages,
chopping knife, chopping board, feeding basins, disinfection and hygiene in
rearing house.

20 Mulberry silkworm races - Grainage centres, brushing of silkworm larvae,
young age and late age silkworm rearing - Effect of temperature, humidity, air
current and photoperiod - Leaf quality and leaf maturity on larval growth and
survival - Feeding of late instars, bed cleaning and bed spacing for IV and V
instars 21 Mounting- mountages, mounting density, harvesting and assessment
of cocoon yield and cocoon characters for marketing - Defective cocoons.

22 Silk worm diseases- Pebrine- Symptoms, mode of transmission, stages of
contamination and intensity, detection and control - Viral diseases- Nucleo
polyhedron Virus and Cytoplasmic Polyhedro Virus - Symptoms, prevention and
control. Grasserie - Symptoms, source of contamination, prevention and control

- Infectious Flacherie - Symptoms, prevention and control - Fungal Diseases-
White muscardine- Source of infection, symptoms, prevention and control - Uzi
fly — Biology, nature of damage and symptoms and management.

23 Beekeeping- Importance and multiple source of income - Species of Honeybees-
Rock bee, Little bee, Indian honey bee, European bee and Dammar bee -Bee
biology- Life cycle - Caste determination in honey bees- Structural adaptations of
honeybees.

24 Commercial methods of rearing, — Different types of the hive- Equipment -
Smoker, bee veil, gloves, honey extractor, queen gate, queen excluder sheet,
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Accomplishments.




5 Narcotics - Tobacco- Origin - Distribution of species - Wild relatives and forms
- breeding objectives — Major breeding procedures (conventional and modern
innovative approaches) for development of hybrids / varieties - Seed production
technology of varieties and hybrids - Accomplishments.

6 Vegetables - Tomato andBrinjal - Origin - Distribution of species - Wild

relatives and forms -Breeding objectives - Major breeding procedures
(conventional and modern innovative approaches) for development of hybrids /
varieties - Seed production technology of varieties and hybrids -
Accomplishments.

7 Vegetables - Chilli and Okra - Origin - Distribution of species — Wild relatives
and forms -Breeding objectives — Major breeding procedures (conventional and
modern innovative approaches) for development of hybrids / varieties - Seed
production technology of varieties and hybrids - Accomplishments.

8 Vegetables-Cucumber , Cabbage and cauliflower - Origin - Distribution of
species — wild relatives and forms - Breeding objectives - Major breeding
procedures (conventional and modern innovative approaches) for development
of hybrids / varieties - Seed production technology of varieties and hybrids -
Accomplishments.

9. Vegetables - Garlic and Onion - Origin - Distribution of species — Wild relatives
and forms -Breeding objectives - Major breeding procedures (conventional
and modern innovative approaches) for development of hybrids / varieties - Seed
production technology of varieties and hybrids - Accomplishments.

10 Vegetables - Gourds and Melons- Origin - Distribution of species - Wild

relatives and forms - Breeding objectives - Major breeding procedures
(conventional and modern innovative approaches) for development of hybrids /
varieties - Seed production technology of varieties and hybrids -
Accomplishments.

11 Fruit crops - Banana and Guava - Origin - Distribution of species - Wild
relatives and forms -Breeding objectives - Major breeding procedures
(conventional and modern innovative approaches) for development of hybrids /
varieties - Seed production technology of varieties and hybrids -
Accomplishments.

12 Fruit crops-Mango and Papaya - Origin - Distribution of species - Wild relatives
and forms -Breeding objectives — Major breeding procedures(conventional and
moderninnovative approaches) for development of hybrids / varieties-seed
production technology of varieties and hybrids- Accomplishments.

13 Fruit crops - Lime , Lemons and Apple - Origin — Distribution of species — Wild
relatives and forms -Breeding objectives - Major breeding procedures
(conventional and modern innovative approaches) for development of hybrids /
varieties — Seed production technology of varieties and hybrids -

Accomplishments.
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VII Semester
Rural Agricultural Work Experience and Agro-industrial
Course Attachment (RAWE & ALA)

Code Activites No. of Credit
weeks Hours
General orientation & On campus 1
training by different faculties
Village attachment

Unit attachment in Univ./ College.
KVK/ Research Station Attachment
Plant clinic
Agro-Industrial Attachment
Project Report Preparation,
Presentation and Evaluation

Total weeks for RAWE & ALA

VIII Semester
Title of the module Credit
Hours
Production Technology for Bioagents and Biofertilizer 0+10
Seed Production and Technology 0+10
Mushroom Cultivatiuon Technology 0+10
Soil, Plant, Water and Seed Testing 0+10
Commercial Beekeeping 0+10

Poultry Production Technology 0+10

Commercial Horticulture 0+10

Floriculture and Landscaping 0+10

Food Processing 0+10

Agriculture Waste Management 0+10

Organic Production Technology 0+10

Commercial Sericulture 0+10




