DEPARTMENT WISE DISTRIBUTION OF COURSES

1. Agronomy

Course No. Title of the course Credit
Agro 1101 | Fundamentals of Agronomy 2+1
Agro 1102 | Agricultural Heritage (Remedial) (Agronomy & AgExtension) 1+0
Agro 1203 | Irrigation and water management 1+1

Agro 2104 | Crop Production Technology-I (Cereals, millets,eiund fodder crops 1+1

Crop production Technology— Il ( Pulses, oilsesdgiar and fibre

Agro 2205 1+1
crops)
Agro 3106 | Farming system and sustainable agriculture 1+
Agro 3107 | Practical Crop Production — I (Rice and Tubeps) 0+2
Agro 3208 | Practical Crop Production — Il (Pulses and oilsged 0+1
Agro 3209 | Rainfed Agriculture and Watershed Management 1+
Tota’ 8+8=16
2. Agricultural Meteorolog
Course No. Title of the course Credit
Agmt 1101 | Introductory Agro-meteorology & Climate Change 1+
Tota| 1+1=2
3. Soil science and Agricultural Chemistry
Course No. Title of the course Credit
Ssac 1101| Fundamentals of Plant Biochemistry 1+1
Ssac 1102| Fundamentals of Soil Science 2+1
Manures, Fertilizers and Soil fertility managem@B&AC &
Ssac 1203 Agronomy) 2+1
Environmental Studies & Disaster Management (SS&ALQr|.
Ssac 2104 Meteorology) 1+1
Ssac 2105| Principles of Organic Farming ( SS&AC & Agronomy) 1+1
Ssac 2206| Problem soils and their management 2+(
Geoinformatics, Nanotechnology and Precision Fagmin
Ssac 3107 ( SS&AC & Agronomy) 1+l
Tota] 10+6=16

4, Agricultural Microbiology

C(’)\IL:)rse Title of the course Credit
Micr 2101 | Agricultural Microbiology 2+1
Tota’ 2+1=3




Plant Breeding and Genetics

Course No. Title of the course Credit
Pbgn 1101 | Fundamentals of Genetics 2+1
Pbgn 1202 | Fundamentals of Plant Breeding 2+1
Pbgn 2103 | Crop improvement | 1+1
Pbgn 2204 | Crop improvement |l 1+1
Pbgn 3205 | Intellectual Property Rights 1+0
Total 7+4=11
Seed Science Technology
Course No. Title of the course Credit
Sdtec 3201 | Principles of Seed Technology 2+1
Total 2+1=3
Horticulture
Course No. Title of the course Credit
Hort 1101 | Fundamentals of Horticulture 1+1
Hort 2102 | Production Technology for Plantation crops 2+1
Hort 2203 | Production Technology for Spices, Medicinal andhaatc plants 2+1
Hort 2204 | Production Technology for Vegetable crops 2+1]
Hort 3105 | Production Technology for Fruit crops 2+1
Hort 3106 | Post-Harvest Management and value addition ofdudiiiral crops 2+1
Hort 3207 | Landscaping and ornamental horticulture 1+]
Total | 12+7=19
Agricultural Entomology
Course No. Title of the course Credit
Ento 1201 | Fundamentals of Entomology 2+1
Ento 2102 | Insect Ecology and Integrated Pest Management 2+
Ento 2203 | Pests of crops and their management | 1+1
Ento 3104 | Pests of crops and their management | 1+1
Ento 3205 | Management of beneficial insects and non insedspes 1+1
Total | 7+5=12
Nematology
Course No. Title of the course Credit
Nema 3201 | Plant parasitic nematodes and their management 1+1
Total | 1+1=2




10. Plant Pathology
Course No. Title of the course Credit
Path 1101 | Fundamentals of Plant Pathology 2+1
Path 2102 | Principles of integrated plant disease management 1+1
Path 2203 | Diseases of crops and their management | 2+1
Path 3104 | Diseases of crops and their management |l 2+1
Total 7+4=11
11. Plant Physiology
Course No. Title of the course Credit
Crps 1201 | Fundamentals of Crop Physiology 2+1=3
Total 2+1=3
12. Agricultural Statistics
Course No. Title of the course Credit
Stat 2101 | Agri.-Informatics 1+1
Stat 3202 | Statistical methods and applications 2+1
Total 3+2=5
13. Agricultural Engineering
Course No. Title of the course Credit
Engg 1201 | Soil and Water Conservation Engineering 1+1
Engg 2102 | Farm Machinery and Power 1+1
Engg 3103 | Protected Cultivation and Secondary Agriculture 11+
Engg 3204 | Renewable Energy and Green Technology 1+1
Total 4+4=8
14. Agricultural Economics
Course No. Title of the course Credit
Econ 1201 | Fundamentals of Agricultural Economics 2+0
Econ 2102 | Agricultural Finance and Co- operation 1+1
Econ 3103 | Farm Management ,Production and Resource Economics 2+1
Econ 3204 | Agricultural Marketing , Trade & Prices 2+1
Total 7+3=10
15. Animal Husbandry
Course No. Title of the course Credit
Anhs 1201 Livestock and Poultry Management 1+1
Total 1+1=2




16.

Agricultural Extension

Course No. Title of the course Credit
Extn 1101 | Rural Sociology & Educational Psychology 2+0
Extn 1203 Fundamentals of Extension Education and Rural gveént 2+1
Extn 2204 | Communication Skills and Personality Development +11
Extn 3105 | Entrepreneurship Development and Agricultural Esiem 1+1
Management
Total 6+3=9
17. Home Science
Course No. Title of the course Credit
Hmsc 3201 | Principles of Food Science & Nutrition 2+0=2
Total 2
18. Plant Biotechnology
Course No. Title of the course Credit
Biot 2201 Fundamentals of Plant Biotechnology 2+1
Total 2+1=3
19. Forestry
Course No. Title of the course Credit
Fors 2201 Introduction to Forestry 1+0
Total 1+0=1
20. Non-Gradial Courses
Course No. Title of the course Credit
Extn 1102 | Human Values & Ethics 1+0
Engl 1101 | Comprehension & Communication Skills in English 0+1
Nsnc 1101 | NSS/NCC 0+1
Peyp 1201 | Physical Education & Yoga Practices 0+1
Etur 3201 Educational Tour | (All India) 0+1
Etur 4102 Educational Tour Il (All Kerala along with RAWE) Q-+
Total 1+5=6
RAWE+ ELP (Student READY) 20 +20=40
Grand Total | 144+20+20=184




SEMESTER — WISE DISTRIBUTION OF COURSES

Semester |
I\?g Cat. No. Title of the Course Credit
Agro 1101 | Fundamentals of Agronomy 2+1
> Agro 1102 Agrlculj[ural Heritage (Remedial) (Agronomy & Agrl. 140
Extension)
3 Agmt 1101 | Introductory Agro-meteorology & Climaibange 1+1
4 Ssac 1101 | Fundamentals of Plant Biochemistry 1+1
5 Ssac 1102 | Fundamentals of Soil Science 2+1
6 Pbgn 1101| Fundamentals of Genetics 2+1
7 Hort 1101 | Fundamentals of Horticulture 1+1
8 Path 1101 Fundamentals of Plant Pathology 2+1
9 Extn 1101 | Rural Sociology & Educational Psyclyglo 2+0
10 Extn 1102 | Human Values & Ethics (Non Gradial) +01
11 Engl 1101 Comprehensmn & Communication Skills in English (No 0+1
Gradial)
12 Nsnc 1101 | NSS/NCC (Non Gradial) 0+1
Total Credit 15+9=24
Semester I
I\?g Cat. No. Title of the Course Credit
Agro 1203 | Irrigation and water management 1+1
Manures, Fertilizers and Soil fertility management
2 Ssac 1203 ( SS&AC & Agronomy) 2+1
3 Pbgn 1202 | Fundamentals of Plant Breeding 2+1
4 Ento 1201 | Fundamentals of Entomology 2+1
5 Crps 1201 | Fundamentals of Crop Physiology 2+1
6 Engg 1201 | Soil and Water Conservation Engingerin 1+1
7 Econ 1201 | Fundamentals of Agricultural Economics 2+0
8 Anhs 1201 | Livestock and Poultry Management 1+1
9 Extn 1203 Fundamentals of Extension Education and Rural 241
Development
10 Peyp 1201 | Physical Education & Yoga Practices(Sradial) 0+1
Total Credit| 15+9=24
Semester lll
,\Skl)' Cat. No. Title of the Course Credit
1 Agro 2104 Crop Production Technology-I (Cereals, millets,euland 141
fodder crops)
2 Ssac 2104 Environmental Studies & Disaster Management (SS&AQ 1+1
&Agrl. Meteorology)
3 Ssac 2105 | Principles of Organic Farming ( SS&AG\gronomy) 1+1
4 Micr 2101 | Agricultural Microbiology 2+1
5 Pbgn 2103 | Crop improvement | 1+1
6 Hort 2102 | Production Technology for Plantatioops 2+1
7 Ento 2102 Insect Ecology and Integrated Pestagdament 2+1
8 Path 2102 | Principles of integrated plant diseaanagement 1+1
9 Stat 2101 | Agri- Informatics 1+1
10 Engg 2102| Farm Machinery and Power 1+1
11 Econ 2102 | Agricultural Finance and Co- opemtio 1+1
Total Credit 14+11=25




Semester IV

I\?g Cat. No. Title of the Course Credit
Agro 2205 Crop produptlon Technology— Il ( Pulses, oilseeds 141
sugar and fibre crops)
2 Ssac 2206 Problem soils and their management 2+0
3 Pbgn 2204 Crop improvement | 1+1
4 Hort 2203 Produc_tlon Technology for Spices, Medicinal and 241
aromatic plants
5 Hort 2204 Production Technology for Vegetablepsr 2+1
6 Ento 2203 Pests of crops and their management | 1+1
7 Path2203 Diseases of crops and their management | 2+1
8 Extn 2204 Communication Skills and Personaligw&opment 1+1
9 Biot 2201 Fundamentals of Plant Biotechnology 2+1
10 Fors 2201 Introduction to Forestry 1+0
Total credit 15+8=23
Semester V
Sl. No. Cat. No. Title of the Course Credit
1 Agro 3106 Farming system and sustainable aguicult 1+0
2 Agro 3107 Practical Crop Production —1 (Rice and Tuber 042
crops)
Geoinformatics, Nanotechnology and Precision
3 Ssac 3107 Farming ( SS&AC & Agronomy) 1+l
4 Hort 3105 Production Technology for Fruit crops 2+1
5 Hort 3106 PosF-Harvest Management and value addition of 241
horticultural crops
6 Ento 3104 Pests of crops and their managenient | 1+1
7 Path 3104 Diseases of crops and their managethent 2+1
8 Engg 3103 | Protected Cultivation and SecondaycAlture 1+1
9 Econ 3103 Farm Mgnagement ,Production and Resource 241
Economics
10 Extn 3105 Entrepr_eneurshlp Development and Agricultural 141
Extension Management
Total Credit 13+10=23
Semester VI
Sl. Cat. No. Title of the Course Credit
No.
1 Agro 3208 Practical Crop Production — Il (Pulaed oilseeds 0+1
2 Agro 3209 Rainfed Agriculture and Watershed Mamagnt 1+1
3 Pbgn 3205 Intellectual Property Rights 1+0
4 Sdtec 3201 Principles of Seed Technology 2+1
5 Hort 3207 Landscaping and ornamental horticeltur 1+1
6 Ento 3205 II{\)/Ieasr':‘ztgement of beneficial insects and non insect 141
7 Nema 3201 Plant parasitic nematodes and theiagement 1+1
8 Stat 3202 Statistical methods and applications +1 2
9 Engg 3204 Renewable Energy and Green Technology 1+1
10 Econ 3204 Agricultural Marketing , Trade & Psce 2+1
11 Hmsc 3201 Principles of Food Science & Nutrition 2+0
12 Etur 3201 Educational Tour | (All India) (Noma@ial) 0+1
Total Credit 14+10=24




Semester VII

Rural Agricultural Work Experience and Agro-industr ial Attachment (RAWE &AIA)
(STUDENT READY)

Activities No. of Credit

weeks Hours

General orientation & On campus training by differiaculties 1
Village attachment 8 14
Unit attachment in Univ./ College. KVK/ Researclatiin Attachment 5
Plant clinic 2 02
Agro-Industrial Attachment 3 03
Project Report Preparation, Presentation and Etrafua 1 01
Total weeks for RAWE & AIA 0+20 0+20
Etur 4102 — Educational Tour Il (All Kerala) (N@radial) 0+1 0+1
Total 0+21 0+21

Semester VIII

Experiential Learning Programme (ELP)
This program is to be undertaken by the studerggembly during the eighth semester for a total

duration of 24 weeks with a weightage0sf20 Credit Hours. The students will register for afyveo
modules, listed below, @+10credit hours each.

Experiential Learning courses

Sl

No Course No Title of the course Credit Department.

Seed Science and
1. Elcp 4201 | Seed Production Technology 0+10echnology and Plant
Breeding and Genetics

Soil, plant, water and seed testing Agronomy, SS&AC, Seed
, 0+10 .

services Science and Technology

Plant Breeding and

2. Elcp 4202

3. Elcp 4203 | Hybrid Seed Production Technology 0+ l{?enetlcs, Seed Science anfl
echnology and
Olericulture
4. Elcp 4204 | Agriculture Waste Management 0+1 .S&A(.:' Agrl.
icrobiology, Agronomy
Elcp 4205 | Organic Production Technology 0+10 AgrogpSS&AC
Elcp 4206 Quality Assurance of Manures, 0+10 | SS&AC

Fertilizers and Agrochemicals
Commercial Production of Seeds of]
Pulses and Forage Legumes

Seed and Seedling Production of

7. Elcp 4207 0+10 | Agronomy

8. Elcp 4208 0+10 | Olericulture

Vegetables
Elht 4201 | Floriculture and Landscaping 0+10 Pomglagd Floriculture
Food Processing and Food safety Processing Technology,
10. Elht 4202 standards 0+10 Food Science and Nutrition
11, Elht 4203 | Commercial Vegetable Production 0+10 Oldture




12, Elht 4204 | Nursery Management 0+10 Pomology, Plaomatrops
: . - Agrl. Entomology, Agrl.
13. | Elptazo1 | Bioagents and Biofertilizer 0+10 M?crobiology/P%t ’
production
Pathology, Nematology
14, Elpt 4202 | Mushroom Cultivation 0+10 Plant Pathology
15, Elpt 4203 | Beekeeping 0+10  Agrl. Entomology
16. Elpt 4204 Detection and Management of plant 0+10 | Plant Pathology
pathogens
17, Elab 4201 | Agri-business management 0+10 Agrl. Ecoo®
18. Elss 4201 | Agro-Advisory Services 0+10  Agrl. Extemsi
19. Elss 4202 Agriqultural Information Support 0+10 | Agrl. Extension
Services
20, Elbt 4201 | Tissue culture technologies 0+10 Plantéihnology
21, Elbt 4202 | Molecular Diagnostics 0+10 Plant Biotedbgy
Evaluation of Experiential Learning Programme
SI.No. Parameters Max. Marks
1. Project Planning and Writing 10
2. Presentation 10
3. Regularity 10
4. Monthly Assessment 10
5. Output delivery 10
6. Technical Skill Development 10
7. Entrepreneurship Skills 10
8. Business networking skills 10
9. Report Writing Skills 10
10. Final Presentation 10
Total 100




AGRONOMY
1. Agro 1101 Fundamentals of Agronomy (2+1)
Theory

Agronomy and its scope, seeds and sowing, tillangktidth, crop density and geometry. Growth and
development of crops, factors affecting growth dadelopment, plant ideotypes, crop rotation and its
principles, adaptation and distribution of cropsofCnutrition, manures and fertilizers, nutriene us
efficiency.Weeds — importance, classification, cwaged competition, concepts of weed management
— principles and methods, herbicides — classificatselectivity and resistance, allelopathy.

Practical

Identification of crops, seeds, fertilizers, pasts and tillage implements, Effect of sowing degth
germination and seedling vigour, Identificationvadeds in crops, Methods of herbicide and fertilizer
application, Study of yield contributing characteasd yield estimation, Seed germination and
viability test, Numerical exercises on fertilizexquirement, plant populationand, herbicides, Use of
tillage implements-reversible plough, one way plougarrow, leveler, seed drill

Lecture schedule

1. Meaning, definition and scope of agronomy- divisiaf agronomy- Relationship with other
disciplines

2. Classification of crops based on the intensitywfization, uses, ontogeny/ life span, growth
habit, and climatic response and/or habitat- Agnoiccclassification of crops

3. Botanical classification- Category of cultivarsassification based on special purpose

4. Growth, definition - factors affecting growth - @rqgield contributing characters biological
and economic yield- harvest index

5. Crop density - plant population and yield —optimplant population- planting geometry and
its effect on growth and yield.

6. Seed — definition - characteristics of good quaiiged

7. Methods of sowing/planting- direct seeding: broatiog, dibbling and drilling,
transplanting-

8. Tillage- definition- objectives — types of tillagesnservation tillage

9-10. Tillage implements-ploughs, harrows, culiiva, hoes and special purpose implements

11. Tilth - characteristics of good tilth

12-13. Crop nutrition - Soil productivity and tiéity-— classification of nutrients — functions @n
deficiency symptoms of major and secondary nutsient

14. Manures and fertilizers — classification - orgamianures

15. Fertilizers and fertilizer use- Management of feagrs - Integrated Nutrient Management
16. Biological nitrogen fixation - biofertilizers-
17. Plant ideotypes — concept, definition, ideotypesa# for different growing conditions

18. Crop rotation — principles - definition — importanof break crops — advantages — practices
Mid Term Examination

19-20. Weeds-introduction, definition- charactiecsof weeds- harmful and beneficial effects-
uses

21-22. Classification of weeds — propagation disdemination

23-25. Crop weed association- crop weed competitiatical period of weed competition-

26. Concepts of weed prevention, eradication, amdrcl.

27-28. Weed control methods — physical, culti@logical, chemical, allelopathy

29-30. Introduction to herbicides: advantageslanidation of herbicides- Herbicide usage in
India- classification

31. Herbicide formulations- methods of application-ta@jnts and their use in herbicides



32-33. Introduction to selectivity of herbicide$ate of herbicides in the plant and soil;
34. Herbicide resistance — history, importaand implications
35-36. Integrated weed management in rice

Practical schedule

Visit to crop museum and identification of cropsl @eeds

Study of tillage implements

Different methods of sowing and effect of sowingttheon germination and seedling vigour
Identification of manures and fertilizers

Fertilizer recommendation and calculations

Methods of fertilizer applications- broadcastingement, foliar application and fertigation
Computation of seed rate, plant population

Yield contributing characters and yield estimatidrcrops

. Seed testing — germination test, viability test.

10. Techniques of weed collection and preservation

11-13. Identification of weeds in crops

14-15. Herbicide formulation and itigcation- Herbicide label information

16. Study of herbicide application ipguent and calibration

CoNoOR~WNOE

17. Computation of herbicide dose<ldfi practice of spraying herbicides and recording
observations
18. Practical Examination

Suggested Readings

1. Balasubramaniyan, P and Palaniappan, S.P. 20Rdnciples and Practices of
AgronomyAgroBios (India) Ltd., Jodhpur.

2. Brady, N.C. and Well, R.R. 200the Nature and Properties of So{$3th ed.). Pearson
Education, Delhi.

3. De, G.C.198%undamentals of Agronom@xford & IBH Publishing Co., New Delhi.

4. Gupta, O.P. 2000Weed Management - Principles and PracticAgrobios (India) Ltd.,
Jodhpur

5. Havlin, J. L., Beaton, J. D., Tisdale, S.L., andldda, W.L. 2006.Soil Fertility and
Fertilizers: An Introduction to Nutrient Manageméited.). Pearson Education, Delhi.

6. KAU [Kerala Agricultural University]. 2016Package of Practices Recommendatidterala

Agricultural University, Thrissur.
7. Rao, V.S. 2000.Principles of Weed scienceOxford & IBH Publishing Co. New
Delhi.
Reddy.T.Y and Reddy, G.H.S.19B%inciples of AgronomyKalyani Publishers, Ludhiana.
Reddy.S.R.199%rinciples of AgronomyKalyani Publishers, Ludhiana.
0. Sankaran, S. and SubbiahMudaliar, V.T. 1B@ihciples of Agronomyhe Bangalore
Printing & Publishing Co., Bangalore
11. Thomas, C.G. and Abraham, C.T. 19@@mmon Weeds of Rice Ecosystem and their
ManagementKerala Agricultural University, Thrissur
12. Thomas, C.G. and Abraham, C.T. 20@&thods in Weed Sciend¢erala Agricultural
University, Thrissur

B2 © ©

2. Agro 1102 Agricultural Heritage (1+0)) (Agronomy & Agrl. Extension)
Theory

Agriculture scope; Importance of agriculture andi@gtural resources available in India; Origin of
agriculture- branches of agriculture- agricultutstems in the world-Crop significance and
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classifications; Green revolution and its impac#tidnal agriculture setup in India; ICAR and SAUs-
Current scenario of Indian agriculture; Indian egitural concerns and future prospects-CGAIR and
international institutions.

Introduction of Indian agricultural heritage; Anateagricultural practices, Relevance of heritage to
present day agriculture; Past and present statiegm¢ulture and farmers in society; Journey of
Indian agriculture and its development from pasntmlern era; Natural calamities and famines- Plant
production and protection through indigenous tradél knowledge; Crop voyage in India and world;
Introduction to gender perspectives in agricultugerder concepts- multiples roles of women-
Women in agriculture- multifaceted roles and tasKs farm women- gender, poverty and
livelihoodsGender equity and strategies for rural women'’s emgpment-self- help groups. Farm
mechanization and women- Occupational health hazaMbmen friendly agricultural technology-
Ergonomical approaches- Technological options

Lecture schedule

1. Agriculture scope- Importance of agriculture andi@gtural resources available in India;
Agriculture as an art, science and business- Besiohagriculture and their relationships.

2. Origin of agriculture- Hearths of domesticationo@ivoyage in India and world; Columbian
exchange

3. Agriculture systems in the world: hunting and gaitlge shifting cultivation, settled

agriculture, plantation agriculture, Mediterranesgriculture, homestead agriculture, truck
gardening, large-scale grain farming, recessiomaiing, pastoral nomadism, livestock
ranching, commercial livestock fattening, commdrdarying, etc.

4, Introduction to Indian agricultural heritage- Anaieagricultural practices

5. Relevance of heritage to present day agricultPast and present status of agriculture and
farmers in society-

6. Journey of Indian agriculture and its developmeninf past to modern era - Plant production
and protection through indigenous traditional krexge;

7. Chronology of agricultural technology developmenimodern India- Natural calamities and
famines

8. Second world war and its effects on food produetBsow More Food Campaign and its
effects.

9. Green revolution-Genesis-Basic elements-Criticishifeboat ethics and carrying Capacity

Mid Term Examination

10. Crops and their significance- major classificatbystems
11. National agriculture setup in India; ICAR institstand SAUs

12. International Agricultural Research- CGAIAR andatlnternational Institutions

13. Current scenario of Indian agriculture- Food saguérea and production of major crops-

14. Indian agricultural concerns and future prospects.

15. Introduction to gender perspectives in agricultarggender concepts- gender in social
institutions- society and patriarchy - multiplde® of women- practical and strategic gender
needs.

16. Women in agriculture-Gender roles and divisionaifdur- women’s access and control on
farm resources - gender issues and gender impacégriculture - multifaceted roles and
tasks of farm women- gender, poverty and livelirod

17. Gender equity and strategies for rural women’s emgoment - farm women inclusive
institutions and development programmes- womendasnfarm workers, farm entrepreneurs
- women'’s collectives and self- help groups

18. Women friendly agricultural technologies and entisgs-rm mechanization and women-
occupational health hazards- drudgery reductiorfdon women- ergonomical approaches-
technological options

11



Suggested Readings

1. Ahmed, S. 2004.Gender Issues in Agricultural and Rural Livelihoedsl. 1 M.S.
Swaminathan Research Foundation, Chennai and Ké&galeultural University, Thrissur.

2. Commonwealth Secretariat. 1998omen and Natural Resource Management: A Manual for
the Asian Regiartsender and Youth Affairs Division, London.

3. Cox, G.W and Atkins, M.D. 1979Agricultural Ecology : An Analysis of World Food
Production SystemdV.H. Freeman and Company, San Francisco.

4. Grigg, D.B. 1974.The Agricultural Systems of the World: An Evolugign Approach
Cambridge University Press, Cambridge.

5. Harlan, J.R. 1992Crops and ManAmerican Society of Agronomy& Crop Science Societ
of America, Madison, WI.

6. Janick, J., Schery, R.W., Woods, F.W. and RuttarllWW.V1974. Plant Science: An
Introduction to World CropswW.H. Freeman and Company, San Francisco.

7. Noor Mohammed.1992. Origin, diffusion and developtmeof agriculture. In: Noor
Mohammed (ed.)New Dimensions in Agricultural Geography: Vol.1ltdigcal Dimensions
of agriculture Concept publishing Co., New Delhi. Pp 29-75.

8. Pandey, H. 2002VWomen in AgricultureNational Research Centre for Women in Agriculture
(ICAR), Bhubanewar.
9. Purseglove, J.W. 197Zropical Crops: DicotyledonsThe English Language Book Society

and Longman, London 12

10. Randhawa, M.S. 1980-198A. History of Agriculture in India/ol.I to IV Indian Council of
Agricultural Research, New Delhi.

11. Samantha R.K (ed.). 199%omen in Agriculture-Perspectives, Issues and Expees
M.D.Publishers, New Delhi

3. Agro 1203. Irrigation and water management (1)

Theory

Irrigation: definition and objectives. Role of waiea soil and plants-Water resources and irrigation
development in India and Kerala.Soil-plant-watdatienships.Soil moisture constants.Evapo-
transpiration, potential evapo-transpiration andsconptive use, Reference crop evapo-transpiration
(ETo)- Crop co-efficient (Kc)- Kc values for difiemt crops. Main empirical methods of calculation
of ETo- Effective rainfall, Water requirement obps- Factors affecting water requirement of crops-
Methods of determining water requirement-effectigamfall- Scheduling irrigation based on various
approaches — Methods of irrigation.Surface , sidéese, overhead and micro irrigations including
sprinkler, drip and bubbler irrigation. Irrigatioefficiency- Water productivity and water use
efficiency- Agronomic techniques to improve watengctivity- Conjunctive use of water- irrigation
water quality criteria and its management. Watemagament of principal crops of Kerala.
Agricultural drainage-causes of water logging aypes of drainage.

Practical

Determination of bulk density by field method; Deténation of soil moisture content by gravimetric
method, tensiometer, electrical resistance bloak m@utron moisture meter; Determination of field
capacity by field method; Determination of perméaneitting point; Measurement of irrigation water

through flumes and weirs; Calculation of irrigatisater requirement (Problems); Determination of
infiltration rate; Demonstration of furrow method iorigation; Demonstration of check basin and
basin method of irrigation; Operation of sprinkldrip and common micro irrigation systems; Visit to
a water management research station

12



Lecture schedule

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Irrigation- definition- agricultural water managemte water management and watershed
management- rainfed agriculture and irrigated agjtice- Role of water in soil and plants
Water resources- surface and ground water reseuKasre of ground water- Conjunctive
use of water- hydrologic cycle- virtual water- igtated water resources management

Nature of soil water- Soil moisture tension and s@iter potential- Components of soil water
potential

Soil moisture constants- classification of soil @atSoil moisture and its characteristics- Soil
moisture deficit-

Entry of water into soil- infiltration, percolatiprseepage, interflow- soil water movement-
Darcy’s law- soil moisture measurements

Soil- plant water relationships- factors influergiplant water relationships — water as a plant
component- effective root zone depth- moisture aetion pattern-water potential in plant
cells - Water movement along soil-plant-atmosploerginuum

Crop water use- evapo-transpiration and consumptise- potential evapo-transpiration
(PET) and referencecrop evapo-transpiration (ETGyop co-efficient (Kc), Kc values for
different crops.

Estimation of ET by different methods- Pan evapetian - crop factor-lysimeters- field plot
technique- Main empirical methods of calculatiorEdfo- CROPWAT model

Water requirement of crops- water requirement amgation requirement- methods of
determining total water requirement-effective raihfluty and delta

Mid Term Examination

Scheduling irrigation —principles of schedulinggation- depth of irrigation- effective root
depth- allowable depletion volume of water

Criteria for scheduling irrigation- different appaahes- soil moisture status- physiological
and critical stages- Climtological approaches- whidance accounting method

Methods of irrigation- surface irrigation-floodingporder and basin irrigation, furrow and
surge irrigation. Subirrigation

Overhead irrigation- Sprinkler irrigation-Micro igation- Drip irrigation-micro sprinklers,
jets, and bubbler irrigation

Irrigation efficiency- Water productivity and watese efficiency--factors affecting water
productivity-Agronomic techniques to improve wapeoductivity

Suitability of irrigation water — Problems assoethtwith the use of poor quality irrigation
water, Irrigation water quality criteria and its magement, Classification of crops based on
salt tolerance, Leaching requirement- Methods athéng

Water management of principal crops- critical ssagé crop, depth and schedule of
irrigation of rice, wheat, maize, sugarcane, gromnd, sesame, coconut, banana, pepper,
cardamom, and vegetables

Agricultural drainage-Need and benefits of drainafects of water logging, causes of
water logging and drainage coefficient

Surface and subsurface drainage systems

Practical schedule

BOONOOMONE

Basic calculations for water management

Determination of bulk density, porosity

Determination of soil moisture by thermo-gravimemethod and volumetric methods
Determination of soil moisture by tensiometer

Electrical resistance blocks, Neutron moisture mete

Determination of field capacity

Permanent wilting point

Infiltration rate

Measurement of irrigation water using orifices, mweand Parshall flumes

Calculation of consumptive use using soil moistgpletion data
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11. Use of Open Pan Evaporimeter for scheduling irigeto crops

12. Scheduling irrigation based on water balance adooymethod

13. Computation of irrigation requirement of cropsigation interval and irrigation efficiency.
14. Computation of irrigation requirement of cropsigation interval and irrigation efficiency.
15. Methods of irrigation — border strip, check basimyow.

16. Operation of sprinkler, drip, and fertigation syste operation of various micro irrigation

systems
17. Visit to a water management research station
18. Practical Examination

Suggested Readings

1. Allen, R.G., Pereira, L.S., Raes, D. and Smith, M98. Crop Evapotranspiration—
Guidelines for Computing Crop Water RequiremeR&0 Irrigation and Drainage Paper 56.
Food and Agriculture Organization of the United iblas, Rome

2. Brouwer, C., Prins, K., Kay, M. and Heibloem, M.889 Irrigation Water Management.
Introduction to Irrigation. Training manual No.1l. FAO, Rome. Available:
http//fao.org/docrep/S8684E

3. Brouwer, C., Prins, K, Kay, M., and Heibloem, M8B9 Irrigation Water
Management: Irrigation Water NeedBraining Manual No 3 .FAO, Rome

4, Brouwer, C., Prins, K., Kay, M. and Heibloem, M.8®9 Irrigation Water Management.
Irrigation Schedulinglraining manual No.4. FAO, Rome.

5. Brouwer, C., Prins, K, Kay, M., andHeibloem, M.198@rigation Water
Management: Irrigation Method3raining Manual No 5 .FAO, Rome

6. Dastane, N.G. 1972 Practical Manual for Water Use Research in Agitiete (2nd Ed).
NavabharathPrakashan, Poona, 120p.

7. Doorenbos, J., and Kassam, A.H. 19%eld Response to WateFAO Irrigation and
Drainage Paper 33. Food and Agricultural Orgarosadf the United Nations, Rome

8. Doorenbos, J., and Pruitt, W.0. 19Guidelines for Predicting Crop Water Requirements.

FAO Irrigation and Drainage Paper 24. Food and Agtiral Organisation of the United
Nations, Rome
9. Kramer, P.J. 1983Water Relations of PlantsAcademic Press, San Diego, USA,

489p.

10.  Lenka, D. 2005lrrigation and Drainage(3“ Ed.). Kalyani Publishers, Ludhiana,
327p.

11. Michael, A.M. 2007. Irrigation Theory and Practi®® Ed.). Vikas Publishing House Pvt.
Ltd., New Delhi.

12. Misra, R.D. and Ahmed, M. 198Manual on Irrigation AgronomyOxford & IBH, New
Delhi, 412p.

13. Prihar, S. S. and Sandhu, B. S. 198Tigation of Field Crops Indian Council of
Agricultural Research, New Delhi, 142p.

14. Sankara Reddi, G.H. and Yellamananda Reddy, T..2Bfi@ient Use of Irrigation
WaterKalyani Publishers, Ludhiana, 492p.

15. Stern, P. 1979.Small Scale Irrigation A Manual of Low Cost Water Technology
Intermediate Technology Publications Ltd. Londos2d

16. Thomas, C.G. 2010. Land Husbandry and Watershedalytéament. Kalyani Publihses,
Ludhiana, 716p.

4, Agro 2104 Crop Production Technology-lI (Cerealsmillets, tuber and fodder
crops) 1+1

Theory

Origin, geographical distribution, economic impaora, soil and climatic requirement, varieties,
cultural practices and yield of rice, wheat, maiassava and sweet potato ,economic importance of
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millets, economic importance and general cultivatispects of yams, aroids, guinea grass and hybrid
Napier

Practical

Identification and familiarization of cereals andlets, tuber crops and fodder crops — Preparatfon
wet, dry and mat nurseries for rice and transphgnt-Calculations on seed rate and fertilizer
requirements of major crops- Preparation of plantiraterial of major crops - Seed treatment — Land
preparation and planting — After cultivation ope&rmas- identification of weeds , top dressing and
foliar feeding of nutrients — Study of yield cobuiting characters and yield calculations— Harvestin
— Computation of cost of cultivation - Visit tefd of agronomic experiments and research cenfers o
related crops.

Lecture schedule

1. Importance of cereals and millets, differeniseveen cerealsand millets, important tropical
and temperate cereals and millets.

2-5. Rice - Origin, geographical distribution, romic importance, botany and growth phases,
soil and climatic requirements, varieties, cultymactices,systems of cultivation, harvesting
and processing

6-7. Wheat - Origin, geographical distributiompeomic importance, botany andgrowth phases,
soil and climatic requirements, varieties, culkpractices,harvesting

8-9. Maize - Origin, geographical distributionco@omic importance, botany andgrowth
phases,soil and climatic requirements, varietielural practices,harvesting.

Mid Term Examination

10. Sorghum, pearl millet and finger millet and orimillets— Economic importance

11. Importance of tuber crops, important major amaortuber crops

12-14. Tapioca - Origin, geographical distributieepnomic importance, botany andgrowth phases,
soil and climatic requirements, varieties, cultymalctices,
harvesting and processing

15-16. Sweet potato - Origin, geographic distritmiti economic importance, botany andgrowth
phases, soil and climatic requirements, varietieural practices,harvesting.

17. Yams and aroids- economic importance and geogltavation aspects

18. Agrostology -definition — Importance in livetosknutrition , classification of fodder
crops,Guinea grass and Hybrid Napier- generativation aspects

Practical schedule

1 Identification and familiarization of cerealsdamillets

2. Identification and familiarization of tuber p®

3. Identification and familiarization of forageops

4 Problems on seed rate and fertilizer requiresnehmajor crops

5. Preparation of planting materials of major srefseed treatment

6-7. Land preparation and planting of major crops

8- 9. Preparation of wet, dry and mat nurseriesiée and transplanting

10-12. After cultivation operations of major cropdentification of weeds, top dressing and foliar
feeding of nutrients

13-14. Growth and yield measurements- study délygentributing characters and yield calculation

15. Harvesting of major crops.

16. Computation of cost of cultivation
17. Visit to field of agronomic experiments/ resdecenter of related crops
18. Practical Examination
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Suggested Readings

1. Chatterjee, B.N. 198%.o0rage Crop Production- Principles & Practice®xford &IBH .New
Delhi.
2. Chatterjee, B.N. and Maiti, S.198Brinciples and Practices of Rice Growi@xford &IBH

Publishing Co., New Delhi.

3. Singh, C., Singh, P., and Singh, R. 200&dern Techniques of Raising FieldCrofZnd
ed.). Oxford &IBH , New Delhi.

4, De Datta, S.K. 1981Principles and Practices of Rice Productialohn Wiley & Sons, New
York.

5. Gutteridge, R.C and Shelton, H.M. (eds.).199Borage Tree Legumes in
TropicalAgricultureTropical Grassland Society of Australia Inc.

6. ICAR [Indian Council of Agricultural Research].2QH&nd Book of Agriculturel CAR,New
Delhi

7. KAU [Kerala Agricultural University].201&ackage of Practices Recommendations —
Crops Directorate of Extension, Kerala Agriculturali\dersity, Thrissur

8. Mohankumar, C.R., Nair, G.M., James George., Ralmeen C.S. and Ravi. V.
2000Production Technology of Tuber Crofs.T.C.R.I, Trivandrum

9. Narayanan, T.R. and Dobadghao, P.M. 1%&age Crops of IndialCAR, New Delhi.21

10. Onwueme, I. C. and Charles.W.D . 19%4opical Root and Tuber Crops — Production,
Perspective and Future Prospdets.O. Production and Protection Paper-126, Rome.

11. Pal, M., Deka, J.and Rai, R.K. 19%andamentals of Cereal Crop Productiorata
McGraw Hill Pub., New Delhi

12. Prasad, R. (ed.). 1998.Text Book of Rice Agronomjain Brothers, New Delhi,

13. Prasad, R. (ed.). 200&ield Crop ProductionlCAR, New Delhi

14. Purseglove, J.W. 1974ropical Crops: DicotyledonsThe English Language Book
Society and Longman, London

15. Purseglove, J.W. 197%ropical Crops: Monocotyledon$he English Language Book
Society and Longman, London

16. Thomas, C. G. 200&orage Crop Production in the TropicKalyani Publishers, Ludhiana

5. Agro. 2205 Crop production Technology— Il ( Pulses, oilseedsugar and fibre
crops) 1+1
Theory

Origin, geographical distribution, economic impaora, soil and climatic requirement, varieties,
cultural practices and yield of chick pea, cowpgaundnut, sesamum, soybean,sugar cane and
cotton - Economic importance and general cultivaspects of red gram, black gram, green gram,
sunflower and jute

Practical

Identification and familiarization of pulses, oisis, sugar crops, fibre crops and narcotics— Rrable
on seed rate, fertilizer requirements - Preparatigoianting material of major crops - Seed treatime
— Land preparation and planting — After cultivatioperations — Study of yield contributing
characters and yield calculations— Harvesting €elquality analysis of sugar cane- Computation of
cost of cultivation - Visit to field of agronomexperiments and research centres of related crops.
Lecture schedule

1. Importance and classification of pulses- fnl@uman nutrition and soil fertility, Production
constraints and strategies to overcome them
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2-3.

7-8.

9-10.
11.
12.
13-15.
16-17.

18.

Chick pea - Origin, geographical distributicgconomic importance, botany and growth
phases,soil and climatic requirements, varietieyral practices, harvesting

Cow pea- Origin, geographic distribution, eaoimimportance, botany and

growth phases, soil and climatic requirementsgtias, cultural practices, harvesting

Red gram, Black gram and green gram - economportance and general cultivation

aspects

Importance and classification of oil seeds. Batidn constraints and strategies to overcome
them.

Groundnut - Origin, geographical distributieepnomic importance, botany and growth
phases, soil and climatic requirements, varietiefyral practices, harvesting.

Mid Term Examination

Sesame - Origin, geographical distributiargr®mic importance, botany and growth phases,
soil and climatic requirements, varieties, cultymalctices, harvesting

Soybean - Origin, geographical distributiomremmic importance, botany and growthphases,
soil and climatic requirements, varieties, cultymalctices, harvesting

Sunflower- economic importance and generaivailbn aspects

Important sugar yielding crops- Sugarcar@rigin, geographical distribution, botany and
growth phases, soil and climatic requirements, et&s, cultural practices, ratooning,
harvesting-quality parameters-processing- by-prtsduc

Cotton- Origin, geographical distributiomoaomic importance, botany and growth phases,
soil and climatic requirements, varieties, cultymactices, harvesting- qualitparameter

Jute- economic importance and generéatibn aspects

Practical schedule

ourwNE

7-9.
10-12.
13-14.
15.
16.
17.
18.

Identification and familiarization of pulse po

Identification and familiarization of oilseeds

Identification and familiarization of sugar ceop

Identification and familiarization of fibre qus, tobacco, and betel vine.

Problems on seed rate and fertilizer requiresnehmajor crops

Preparation of planting material of major crefeed treatment Rhizobiuminoculation of
leguminous crops

Land preparation and planting of major crops

After cultivation operations of major crops

Harvesting of major crops- Study of yielahizdbuting characters and yield calculations
Quality assessment in sugarcane

Computation of cost of cultivation

Visit to field of agronomic experiments andearch centres of related crops.

Practical Examination

Suggested Readings

1.
2.

Agarwal, P.C. 199ilseeds in IndiaOxford and IBH, New Delhi

Balasuramaniyan, P. and Palaniappan, S.P. 2Bficiples and Practices of Agronomy
Agrobios(India)

Barnes, A.C. 1964The Sugarcaniterscience Publishers, New Delhi

Das, P.C. 199Qilseed Crops of Indi&alyani Publishers., New Delhi.

ICAR [Indian Council of Agricultural Research].2QHand Book of Agriculturel CAR,New
Delhi

KAU [Kerala Agricultural University].201®ackage of Practices Recommendations —Crops
Directorate of Extension, Kerala Agricultural Unisiy, Thrissur

Lekshmikantan, M. 1983lechnology in Sugarcane Growi@xford & IBH PublishingCo.,
Pvt. Ltd., New Delhi
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8. Prasad, R. (ed.). 200&ield Crop ProductionlCAR, New Delhi

9. Purseglove, J.W. 197Zropical Crops: DicotyledonsThe English Language BookSociety
and Longman, London

10. Purseglove, J.W. 1975Tropical Crops: Monocotyledons.The English Language
BookSociety and Longman, London

11. Singh,C., Singh, P., and Singh, R. 200®&dern Techniques of Raising FieldCrq@&’ ed.).
Oxford & IBH Publishing Co , New Delhi.

12. Yadav, D.S. 199Pulse CropsKalyani Publishers.,

6. Agro 3106 - Farming system and sustainable iaculture - 1+0
Theory

Farming System- importance, and concept, Typessgstems and factors affecting types of farming-
Farming system components - Cropping system anterpatmultiple cropping system, Plant
Interactions- Efficient cropping systems and tlesaluation, allied enterprises and their importance
Cropping systems of Kerala -Rice based, Coconuedas/stems- Agro forestry - Tools for
determining production and efficiencies of croppsygtems-; Sustainable agriculture-problems and
its impact on agriculture, indicators of sustaitighi adaptation and mitigation, conservation
agriculture strategies, HEIA, LEIA and LEISA, ecgical principles of LEISA and promising
techniquesfor sustainability, Integrated farmingsteyn-historical background, objectives and
characteristics, components of IFS and its advasta§ite specific IFS models for agroclimatic
zones- resource use efficiency and optimizatiohriepies- Resource cycling and flow of energy in
different farming system, Homestead farming syste@wod Agricultural Practices, ITKs and farmer
centered techniques and practices- Visit to IFS ehad different agroclimatic zones of state
university/institute/famers’ fields

Lecture schedule

1. Farming System- scope, importance and concept-sigpel systems and factors affecting
types of farming

2. Farming system- components and features-croppsigisyand pattern-terms and definitions

3. Multiple cropping systems — intercropping- ecol@gilsasis of intercropping- types

4, Sequential cropping-crop rotation- parallel crogpaompanion cropping- mulch farming-
catch cropping- contingency cropping- cover crogpin

5. Plant interactions- allelopathy- annidation-comipeti

6. Evaluation of cropping systems- Criteria for asses# of yield advantage- LER, RYT, LEC,

RCC, Aggressivity, Competition Index, Crop Equival&ield, Multiple Cropping Index
Cropping Systems in Kerala- Rice based croppistesys

Coconut based cropping systems- multitier croppiaigern

Agro forestry- major agroforestry practices

© o N

Mid Term Examination

10. Allied enterprises and their importance- Integratadning system-historical background,
objectives and characteristics

11. Components of IFS and its advantages-Resourcengyelnd flow of energy in different
farming systems

12. Resource use efficiency and optimization techniglieS models for agroclimatic zones

13. Homestead farming systems- scope-components- sabtaipractices

14. Sustainable agriculture-problems and its impactagriculture, indicators of sustainability,
adaptation and mitigation

15. Conservation agriculture strategies, HEIA, LEIA darelSA, ecological principles of LEISA

16. Promising techniquesfor sustainability, improvedchomg handling-crop residue management-
strategic use of fertilizers and pesticides-watgrservation measures
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17. Good Agricultural Practices, ITKs and farmer ceatetechniques and practices
18. Visit to IFS models in different agroclimatic zongfsstate university/institute/famers’ fields

Suggested Readings

1. Balasubramaniyan, P. and Palaniappan, S.P. Bbtiples and Practices of Agronomy.
Agrobios Publishers, Jodhpur

2. Chatterjee, B.N., Maiti, S. and Mandal, B.K. 198%ropping Systems - Theory and
Practice Oxford and IBH Publication, New Delhi

3. Francis, C.A. 198@Multiple Cropping System#lacmillan Publication

4, Francis, C.A. 1989. Biological efficiencies in niple cropping systema&dvances in

Agronomy 42.1-42.
5. Gomez, A.A. and Gomez, K.A. 1988ultiple Cropping in the Humid Tropics of Asia
International Development Centre (IDFOttawa.

6. Karlen, D.I., Varvel, G.E., Bullock, D.G. and CryugM. 1994 Crop rotations for the 21
centuryAdvances in Agronom3.1-45.

7. Nair, P.K.R. 1993An Introduction to AgroforestrKluwer, Netherlands.

8. Palaniappan, S.P. and Sivaraman, K. 1@96pping Systems in the Tropics: Principles

and Managememew Age India (P) Ltd.,

9. Panda, S.C. 2003ropping and Farming Systemgrobios Publishers, Jodhpur26

10. Papendick, R. I., Sanchez, P.A. and Triplett, Gel8s).1976Multiple cropping
American Society of Agronomy Spe@ablication No.27.Madison, Wisconsin.

11. Pathak, PS. and Roy M.M. 1984jroforestry Systems for Degraded Latidord&
IBH Publishing, New Delhi.

12. Raman, K.V. and Balaguru, T. 19%arming systems Research in India: Strategies for
ImplementatioBragati Art Printers, Hyderabad, India.

13. Rangasamy, A.K., Annadurai., Subbiyan, P. and JhyaD. 2002 Farming System in the
TropicKalyani Publishers, Ludhiana

14. Tejwani, K.G. 1994Agroforestry in India Oxford & IBH Pub., New Delhi.

7. Agro. 3107 Practical Crop Production — | (Rte and Tuber crops) (0+2)
Practical

Crop planning, Nursery raising: land preparatiorgeds treatment, sowing,water management,
integrated nutrient management and plant protedfiaim field preparation, transplanting, water
management, integrated nutrient management, weedgament and plant protection. Harvesting,
threshing, drying, winnowing, storage and marketofgproduce. Preparation of balance sheet
including cost of cultivation, net returns per stntlas well as per team of 8 to 10 students

Practical schedule

1. Rice-Crop planning-Selection of site for nuysand main field
2. Nursery raising-land preparation, seed treatpsenting
3. Water management, integrated nutrient manageamehplant protection in the nursery.

4-5. Preparation of main field- strengthening bundsughing- puddling

6-7. Organic manure application, basal dose afifers and transplanting

8-9.  Top dressing of fertilizers, water management

10-11. Identification of weeds in the field anteigrated weed management

12-13. Identification of pests and diseases atejiated plant protection

14-17. Harvesting, threshing, drying, winnowingrage and marketing of produce

18. Preparation of balance sheet-Cost benefiyaisal

19-20. Tuber crops in various cropping systemsp glanning

21-24. Preparation of planting material, fiel@garation and planting of cassava and sweet potato
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25-28. Integrated nutrient management for casaadasweet potato

29-30. Identification of weeds in the field anteigrated weed management
31-32. Identification of pests and diseases atefjrated plant protection
33-34. Harvesting, storage and marketing of preduc

35. Preparation of balance sheet-Cost benefiyaisal

36. Practical Examination

Suggested Readings

1. De Datta, S.K. 1981Principles and Practices of Rice Productialohn Wiley & Sons, New
York.
2. KAU [Kerala Agricultural University].201&ackage of Practices Recommendations —

Crop®Pirectorate of Extension, Kerala Agricultural Uergity, Thrissur, 360 p.
3. Mohankumar, C.R., Nair, G.M., James George., Ralreen C.S. and Ravi. V. 2000.
Production Technology of Tuber CropsT.C.R.I, Trivandrum

8. Agro. 3208 Practical Crop Production — Il Pulses and oilseeds) (0+1)
Practical

Crop planning, field preparation, sowing, water agament, integrated nutrient management, weed
management and plant protection. Harvesting, timgshirying, winnowing, storage and marketing
of produce. Preparation of balance sheet includosg of cultivation, net returns per student ad wel
as per team of 8 to 10 students

Practical schedule

1. Crop planning-Selection of site for Pulses aitgbeds

2-8. Land preparation, seed treatment, sowingisfgs and oilseeds

9-10. Integrated nutrient managementandwater manaige

11-12. Identification of weeds in the field antkigrated weed management
13-14. Identification of pests and diseases atafjrated plant protection

15-16. Harvesting, threshing, drying, winnowingrage and marketing of produce
17. Preparation of balance sheet-Cost benefit analysis

18. Practical Examination

Note: In addition to practical hours, for certain titmeund operations; the students will
complete the work after the regular class hours.

Suggested Readings

1. ICAR [Indian Council of Agricultural Research].2QiH&nd Book of Agriculturel CAR,
New Delhi
2. KAU [Kerala Agricultural University].201&ackage of Practices Recommendations —

CropsDirectorate of Extension, Kerala Agricultural Meisity, Thrissur, 360 p.
3. Singh,C., Singh, P. and Singh, R. 208t&dern Techniques of Raising Field
Crop$2™ ed.). Oxford & IBH Publishing Co , New Delhi.
9. Agro 3209 Rainfed Agriculture and WatershedManagement  1+1
Theory

Rainfed agriculture: Introduction, types, History minfed agriculture and watershed in India;
Problems and prospects of rainfed agriculture iary Soil and climatic conditions prevalent in
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rainfed areas; Soil and water conservation teclsgDrought: types, effect of water deficit on
physio- morphological characteristics of the plaf@sop adaptation and mitigation to drought; Water
harvesting: importance, its techniques, Efficieritliaation of water through soil and crop
management practices,Management of crops in raimfeds, Contingent crop planning for aberrant
weather conditions, Concept, objective, princigled components of watershed management, factors
affecting watershed management.

Practical

Studies on climate classification, studies on airdattern in rainfed areas of the country andepat

of onset and withdrawal of monsoons. Studies oppirgy pattern of different rainfed areas in the
country and demarcation of rainfed area on mapndialinterpretation of meteorological data and
scheduling of supplemental irrigation on the badigvapo-transpiration demand of crops.Critical
analysis of rainfall and possible drought periodha country, effective rainfall and its calculatio
Studies on cultural practices for mitigating moiststress. Characterization and delineation of tnode
watershed.Field demonstration on soil & moistur@seovation measures.Field demonstration on
construction of water harvesting structures. \Misitleveloped watersheds

Lecture schedule

1. Rainfed Agriculture—definition- types- irrigated raglture and rainfed agriculture-
characteristics of rainfed agriculture

2. History of rainfed agriculture and watershed nggmaent in India.Problems and prospects
of rainfed agriculture in India

3. Soil and climatic conditions prevalent in rainfedas-

4, Vagaries of monsoon, late onset, early withdrawamonsoon, prolonged dryspells, soil
constraints-

5. Problems of soil erosion in rainfed areas- slops$ @ntours- factors influencing erosion-
USLE-practical implications-

6. Soil and water conservation-agronomic measureszehof crop, contour farming-

conservation tillage, cover cropping, strip crogpinmulching, organic manures,
croppingsystem, hedge row intercropping-SALT-usgeaitextiles

7. Mechanical measures-terraces and bunds- contoudsburubble pitched bunds-bench
terraces, Puerto Rican terraces- conservation benctes

8. Intermittent terraces, contour trenches, streank pastection measures

9. Land capability classification and rainfed areas

Mid Term Examination

10. Drought-definition,classification,periodicity,effeof water deficit on physio-morphological
characteristics of plants,

11. Crop adaptation to drought- drought mitigation tetnées-

12. Management of crops in rainfed areas,

13. Contingent crop planning for aberrant weather domus,preparation of appropriate crop
plans for rainfedareas,midseason correction

14. Water harvesting: importance and various technigiéficient utilization of water through
soil and crop management practices,

15. WatershedManagement-definition,classification of tesshed- importance of small
watersheds- watershed area and command areaeindjectives,and characteristics-

16. Data collection and preparation of watershed mamage plan-

17. Steps and components of watershed management,

18. Watershed management programmes in India and Kegal&VMP) .

Practical schedule
1. Terminologies in rainfed agriculture

21



PP OO~NOOOTE,WN

[EnN
N

13.
14.
15.
16.
17.
18.

Rainfall analysis

Studies on rainfall pattern and understanding dn&all distribution pattern over years
Working out drought years from rainfall data.

Studies on cropping pattern of rainfed areas anthdeation of rainfed areas on map of India
Studies on cropping pattern of rainfed areas anthdeation of rainfed areas on map of India
Determination of slope using simple techniques

Determination of contour lines using simple tecleig)

Effective rainfall and its calculation

Effective rainfall and its calculation

Agronomic measures for soil conservation- demontetraof contour farming. Identification
of cover crops- trees suitable for hedge row im@ping and SALT

Interpretation of meteorological data and schedutihsupplemental irrigation on the basis of
evapo-transpiration demand of crops

Field demonstration contour bund and rubble pitatwdour bund

Intermittent terraces

Field demonstration on construction of low costexaarvesting structures.

Delineation and mapping of watersheds

Visit to model watersheds

Practical Examination

Suggested Readings

1.

2.

© ®

10.

11.

12.

13.

14,

De Barry, P.A. 2004Watersheds, Processes, Assessment and ManageiolentWiley and
Sons, New Jersey, 700p.

Dhruvanarayana, V.V., Sastry, G. and Patnaik, U¥0. Watershed Managemenndian
Council of Agricultural Research, New Delhi, 176p.

Gupta, U.S. (Ed.) 197Fhysiological Aspects of Dryland Farmin@xford and IBH, New
Delhi, 391p. .

Gupta, U.S. 1995Production and Improvement of Crops for Drylan@sxford and IBH,
New Delhi.

Singh, G., Venkataraman, C., Sastry, G. and J&R, 1990.Manual of Soil and Water
Conservation Practice®©xford and IBH, New Delhi, 385p.

Hudson, N. 1981.Soil Conservation(2™ Ed.). Batsford Academic and Educational,
London,.324p.

Hudson, N.W. 1992.and HusbandryBatsford, London, 192 p.

Katyal, J.C. and Farringtion, J.19B®search for Rainfed FarminGRIDA,Hyderabad
Roose, E. 1996.and husbandry- Components and StratdeyO soils bulletin No.70. Food
and Agriculture Organization, Rome, 380p.

Samra, J.S., Sharda, V.N. and Sikka, A.K. 2082ter Harvesting and Recycling: Indian
Experiences Central Soil and Water Conservation Research Taathing Institute. Dehra
Dun, 347p.

Sheng, T.C. 1990Vatershed Management Field Manual. Watershed SuamdyPlanning
FAO Conservation Guide 13/6. Food and Agricultungadization of the United Nations,
Rome.

Thomas, C.G. 2010Land Husbandry and Watershed ManagemefalyaniPublihses,
Ludhiana, 716p.

Wan, S.P., Rockstrom, J. and Sahrawat, K.L. 20htegrated Watershed Management in
Rainfed AgriculturéCRC Press, 496p.

Wan, S.P., Rockstrém, J., and Oweis, T. (Eds)92B@infed Agriculture: Unlocking the
Potential. CAB International , Wallingford, UK, 310p.
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AGRICULTURAL METEOROLOGY

1. Agmt 1101 - Introductory Agro-meteorology & Climate Change (1+1)
Theory

Meaning and scope of agricultural meteorology; [Eaatmosphere- its composition, extent and
structure; Atmospheric weather variables; Atmosigheressure, its variation with height; Wind,
types of wind, daily and seasonal variation of wameed, cyclone, anticyclone, land breeze and sea
breeze; Nature and properties of solar radiatiofarsconstant, depletion of solar radiation, short
wave, longwave and thermal radiation, net radiatalbedo; Atmospheric temperature, temperature
inversion, lapse rate, daily and seasonal variatiointemperature, vertical profile of temperature,
Energy balance of earth; Atmospheric humidity, epicof saturation, vapor pressure, process of
condensation, formation of dew, fog, mist, frosbud; Precipitation, process of precipitation, type
of precipitation such as rain, snow, sleet, and, loud formation and classification; Atrtificial
rainmaking. Monsoon- mechanism and importance diaim agriculture, Weather hazards - drought,
floods, frost, tropical cyclones and extreme weattenditions such as heat-wave and cold-wave.
Agriculture and weather relations; Modificationsaobp microclimate, climatic normals for crop and
livestock production. Weather forecasting- typesvehther forecast and their uses. Climate change,
climatic variability, global warming, causes ofralite change and its impact on regional and national
Agriculture.

Practical

Visit of Agrometeorological Observatory, site séil@e of observatory, exposure of instruments and
weather data recording. Measurement of sunshiretidar Measurement of maximum and minimum
air temperatures, its tabulation, trend and vamatinalysis. Measurement of soil temperature and
computation of soil heat flux. Determination of a@e humidity. Determination of dew point
temperature. Measurement of atmospheric pressute aralysis of atmospheric conditions.
Measurement of wind speed and wind direction, pegjmn of windrose. Measurement, tabulation
and analysis of rain. Measurement of evaporatiomalysis of rainfall pattern of Kerala, annual
rainfall analysis, assessment of drought year.

Lecture schedule

1. Introduction to Meteorology and Agricultural dMerology - Scope and importance of
Agricultural Meteorology

Composition of Atmosphere - Role of greenhaesges in global cooling and warming
Concept of weather and climate - Micro-mesosmand phytoclimates

Electromagnetic Spectrum - Nature and properiesolar radiation — shortwave radiation
and long wave radiation - Radiation balance

Response of plants to solar radiation and @yotbetically active radiation

Thermal structure of atmosphere - verticalifgsf- factors affecting surface air temperature
Spatial and temporal variations in surfacdeaiperature - soil temperature and its variations
Atmospheric pressure and its variation witlghte- Global distribution of pressure and wind
Atmospheric humidity - saturation and actuglawar pressure - relative humidity and dew
point temperature

pwN
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Mid Term Examination

10. Cloud classification and measurements - ckma@tling

11. Indian monsoons - southwest monsoon — nortmeassoon - monsoon variability across
Kerala and India

12. Rainfall and its mechanisms — forms and tygfeainfall — Rainfall over India and Kerala
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13.

14.

15.
16.
17.
18.

Agricultural seasons — Importance of weatbegdasting in Agriculture — weather service
to farmers

Crop weather diagrams and calendars — crogphereeelationships - Role of weather on
insect pest and diseases

Weather and climate related natural disasteés& and management

Weather modification

Climate change and global warming

Introduction to Remote Sensing

Practical schedule

CoNoOr~®WNE

Types of Agricultural Meteorological Stations

Selection of site and layout of agrometeoraalstations

Meteorological and Agrometeorological Stations

Installation and exposure of meteorologicatrimeents

Measurement of Air temperature

Installation of soil thermometers and measurgraad recording of soil temperature
Measurement of Relative humidity and vapousguee

Dew point temperature and dew fall

Identification and measurement of clouds

Measurement of wind speed and direction

Measurement of rainfall

Measurement of open pan evaporation

Sunshine Recorder and measurement of sunshine

Automatic Weather Station

Recording of weather data — tabulation-Prangsand presentation Meteorological data
Recording of weather data — tabulation— Prsiogsand presentation Meteorological data
Preparation of crop weather calendars

Practical Examination

Suggested Readings

1.
2.
3

Annette Bolger. 201(cience of Weather and Environmedxkford Book Company, Jaipur
Das,P.K. 1968The Monsoona\BT, New Delhi

Frederick.K.Lutgens, Edward.J.Tarbuck.198% Atmosphere- An Introduction to
Meteorology Prentice Hall, New Jersey

Khadekar, S.R. 200Meteorology Agromet publishers, Nagpur

Mavi, HS, 1986Introduction of Agrometeorolgyxford & IBH Publishing Co. New Delhi
Prasada Rao, G.S.L.H.V. 200%Agricultural Meteorology Second Edition. Kerala
Agricultural University, Thrissur
Sachati, A.K. 1985Agricultural Meteorology — Instruction-cum-practicaanual NCERT,
New Delhi
Sellus, W.D. 2015Physial ClimatologyNew India Publishing Agency, New Delhi
Varshneya, M.C. and Balakrishna Pillai, B. 2008xtbook of Agricultural Meteorology
ICAR, New Delhi
Venketaraman, S. and Krishnan, A. 19GPops and weathelCAR, New Delhi
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SOIL SCIENCE & AGRICULTURAL CHEMISTRY
1. Ssac 1101 Fundamentals of Plant Biochemistry+1)
Theory

Biochemistry — Introduction scope, importance inridglture — Bio molecules —general groups —
classification — important sugars - poly saccharidestructure properties stereochemistry — carbo
hydrates — metabolism. Proteins and amino acidassification — reactions — functions — properties
plant proteins — nutritional significance proteiretabolism — bio synthesis. Lipids — definition.
Classification — saturated unsaturated fatty aeidbiological importance — degradation & bio
synthesis of fatty acids. Enzymes — definition, papilature — functions factors affecting enzyme
activity. Vitamins — definition — classification wae — function. Nucleic acids — general. Secondary
metabolites — Alkaloids phenolic compounds - imaoce .

Practical

Qualitative tests and quantitative determinatiorsugars — proteins and lipids — characterization —
chromatographic techniques. Ca determinatiorantpgextract.

Lecture schedule

1. Review of biochemistry introduction — Biomoleculggneral groups — Importance —
Characterization of biomolecules-technigues.

2. Carbohydrates —classification —properties and g¢meactions.

3. Important sugars structure —properties and stesistry-polysaccharides-storage and
structural chemistry.

4. Amino acids and Proteins —classification, significa-general reactions-biological functions.

5. Peptides-Plant Proteins —Quality function.

6. Enzymes-chemistry, Nomenclature —classificatiorefioms-properties-mechanism of action.

7. Enzyme Kinetics.

8. Enzymes-Factors affecting activity, immobilizatiand industrial application.

9. Vitamins-Definition, classification, source-biochieal function
Mid Term Examination

10. Fat and water soluble vitamins-structure and fuaomcti

11. Lipids-chemistry-classification, properties

12. Fatty acids —Classification-reaction

13. Physical and chemical tests-Fat constants-Oil tyuali

14. Simple and complex Lipids and their significancdiving system.

15. Metabolism of Carbohydrates —Anaerobic and Aer@lyicles-biosynthesis of Carbohydrates.

16. Metabolism of Lipids-Oxidation of odd and even n@nlfatty acids-Biosynthesis of Fatty
Acids and Protein.

17. Integration of carbohydrates, Lipid and Proteinabetism.

18. Secondary Metabolites-Classification, Propertiesesu and applications —Alkaloids-
Classification, structure, properties and signifioa

Practical schedule

Separation of bio molecules by Electrophoresis.
Qualitative tests for Carbohydrates.

Mono and Disaccharides- Tests.
Polysaccharides-Qualitative Tests.

pwpdpPE
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5 Estimation of Reducing and Non reducing sugarsigascane /jaggery.
6. Estimation of Starch.

7. Qualitative Test of Proteins and Amino acids —Rraiion reactions

8 Colour reactions of Amino acids.

9 Estimation of Amino acids, Proteins by colorimetry.

10. Extraction of oil.

11. Estimation of Fat constants.

12. Qualitative Tests for oails.

13. Chromatographic techniques of separation of Bioodés.

14. Characterization of Lipids by TLC.

15. Estimation of Fatty Acids by GLC.

16. Estimation of Proteins in Pulses by Kjeldhal Method

17. Estimation of Nucleic acids,estimation of CalciumPlant HCI extract.
18. Practical Examination

Suggested Readings
Conn, E and Stumpf, P.K.198%utlines of Biochemistrywiley Eastern LTD.

1.
2. Jain, L.200IFundamentals of Biochemistr\;;}h Edition,.S.Chand & company, New Delhi.
3 Lehninge, A.1984Principles of BiochemistryPublished by CBS publishers and Distributors,

New Delhi.

4, Mehta,S.L., Lodha,M.L and Sane P.V.198cent advances in plant biochemist§AR,
New Delhi.

5. White, A and Handler P .19/ inciples of BiochemistryMc Graw Hill Publications, New
Delhi.

6. Verma, S.K .200@\ Text Book of Plant Physiology and BiochemjsiryChand & company,
NewDelhi-110055.

2. Ssac. 110Fundamentals of Soil Scienc€+1)
Theory

Soil-Pedological and edaphological concepts -orgfithe earth - earth’s crust - composition. Rocks
and minerals. Weathering - soil formation - factemsd processes - soil profile. Soil physical
properties - soil texture - textural classes -iplrtsize analysis. Soil structure Classificatiosotl
aggregates — significance. Soil consistency - guisting. Bulk density and particle density of soil
and porosity - their significance and manipulati®oil compaction - soil Colour. Elementary
knowledge of soil classification. Soils of Indiayeological formations — characterization of soils o
Kerala.Soil water - retention and potentials - sabisture constants - movement of soil water —
infiltration — percolation — permeability — draireag methods of determination of soil moisture.
Thermal properties of soils - soil temperature H sir - gaseous exchange - influence of soll
temperature and air on plant growth.

Soil colloids — properties — nature - types andi§icance. Layer silicate clays - their genesis and
sources of charges. Adsorption of ions - ion exgean CEC and AEC - factors influencing ion

exchange and its significance. Concept of pH - aoitlity - brief overview of saline, sodic and

calcareous soils. Soil organic matter — compositiodecomposability — humus - fractionation of
organic matter. Carbon cycle - C: N ratio. Soillbgy — biomass - soil organisms and their bendficia
and harmful roles.

Practical

Determination of bulk density and particle densigggregate analysis - soil strength. Soil moisture
determination - soil moisture constants — fieldazafy - infiltration rate - water holding capacityoil
texture and mechanical analysis. Soil temperatmalytical chemistry — basic concepts - techniques
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and calculations. Collection and processing of fwianalysis — organic carbon, pH, EC, - Studw of
soil profile — Identification of rocks and mineralBotal elemental analysis of soils. Estimation of
CEC.

Lecture schedule

1. Soil — definition — earth -origin -earth crust, qoosition, pedological and edaphological
approach

2. Rocks — different kinds of rocks, formation andssification

3. Soil forming minerals — primary, secondary, accessainerals - classification

4. Weathering of rocks and minerals- types of wedtly, factors affecting weathering

5. Soil formation — factors and processes of soil faron, soil development

6. Profile development and differentiation, horizonfgctors influencing the profile
development

7. Podzolization and laterization

8. Soil physical properties — soil texture, importaéesoil texture, textural classification of
soils

9. Particle size analysis -Stokes law — limitationd assumptions

10. Different methods of particle size analysis anduex group identification.

11. Soil structure — definition, classification

12. Aggregation of soil particles — factors controllinigem

13. Soil consistency - Soil crusting

14. Particle density — bulk density and porosity — tthieiportance on soil fertility, factors
affecting them and manipulation

15. Soil compaction -Soil air — importance — compositio comparison with atmospheric air,
factors affecting the composition of soil air — dymcs — importance

16. Soil temperature, heat flow- amount — and equatidastors controlling the soil temperature-
Soil colour

17. Soil classification, need for classification, compan of different systems of classification

18. Soil taxonomy and its characteristics
Mid Term Examination

19. Soil survey-importance, objectives- different typieand capability classification

20. Soils of India — Geological formation and soifKerala — characterization

21. Soil water-forms of soil water, energy conceptseméon dynamics and availability.

22. Soil moisture constants — Movement of soil watatusated unsaturated

23. Infiltration — percolation - permeability — drairag capillary movement.

24, Methods for determination of soil moisture

25. Soil colloids, properties of colloids, differentnkis of colloids, role of colloids in soil fertility
-flocculation, de-flocculation, conditions favorifigcculation and de-flocculation

26. Layer silicate clays — their genesis and souraghafge.

27. Clay minerals- amorphous material — organic cofleidlay humus complexes -source of
charges- Adsorption of ions

28. CEC - its importance — CEC and nutrient availapilit

29. AEC - Factors influencing ion exchange and itsificance
pH Concept, soil acidity reason for soil acidityserve acidity, active acidity - liming

30. Saline soils, reasons for salinity, characterizatibsaline soils, reclamation of saline soils

31. Saline alkali soils and non-saline alkali soilsham@cterization, amendments and reclamation

32. Soil organic matter — composition - propertiescataposability, influence on soil properties.

33. Humus fractions of soil Organic matter — carbonleye Transformation of organic matter —
C:N ratio

34. Soil biology - soil organisms- their beneficial amarmful roles

35. Role of organic matter in maintaining the physeadl chemical properties of soils

— importance in plant nutrition.
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Practical schedule

Determination of particle density, Determinatidrbalk density and porosity
Aggregate analysis

Soil moisture determination by different methods

Determination of Soil moisture constants - Fiedgacity, PWP

Soil strength - Modulus of rupture, Determinatidmater holing capacity
Particle size analysis of soils

Particle size analysis of soils textural idenéfion

Measurement of soil temperature variations

Brief introduction to Analytical chemistry, Basiomcepts and calculations
10. Familiarization of Various titrimetric analysis

11. Collection and preparation of soil samples

12. Determination of Organic C

13. Determination of soil pH, and electrical condudtiof soil

14. Hypothetical soil profile and examination of saibfile.

15. Total elemental analysis -Determination of total N

CoNorwWNE

16. Determination of total P, K
17. Determination of CEC of soils,identification of kmcand minerals
18. Practical Examination

Suggested Readings

1. Biswas, T.D. and Mukherjee, S.K. 198&xt Book of Soil SciencEata McGraw Hill
Publishing Co., New Delhi

2. Black, C.A. 1982Methods of Soil Analysi®art | ASA, Madison, USA.

3. Brady, N.C. 199Wature and Properties of Sild" Edn, Macmillan Publishing Co. Inc.,
New York

4. Das, D.K. 1997Introductory Soil Scienc&alyani Publishers New Delhi

5. Fundamentals of Soil Sciendeublished by Indian Society of Soil Science, IARw Delhi,
2002

6. Gupta, P.K. 2007. Sail, Plant, Water and Fertilikaalysis. Published by AGROBIOS

(India), Jodpur

Jackson, M.L. 197%o0il Chemical AnalysidPrentice hall of India, New Delhi

Jaiswal, P.C. 2006&0il, Plant and Water Analysi€™ Edn. Kalyani Publishers, Ludhiyana
Page, A.L. 1982Methods of Soil Analysi®art Il, ASA Madison, USA

Sehgal, J.20092edology — Concepts and Applicatiortsalyani Publishers New Delhi
Tisdale,S.L., Nelson,W.L.,Beaton, J.D. and Hawih, 1995 Soil fertility and Fertilizers
5" Edn. Macmillan publishing company, USA

N oo
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3. Ssac 1203 Manures, Fertilizers and Soil féity management (2+1)
(SS&AC and Agronomy)

Theory

Introduction and importance of organic manuresperties and methods of preparation of bulky and
concentrated manures. Green/leaf manuring. Fertilecommendation approaches. Integrated
nutrient management.Chemical fertilizers: clasatfam, composition and properties of major
nitrogenous, phosphatic, potassic fertilizers, sdaoy & micronutrient fertilizers, Complex
fertilizers, nano fertilizers Soil amendments, Hedr Storage, Fertilizer Control Order.History of
soil fertility and plant nutrition. criteria of emstiality. role, deficiency and toxicity symptom$ o
essential plant nutrients, Mechanisms of nutrieahdport to plants, factors affecting nutrient
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availability to plants. Chemistry of soil nitrogephosphorus, potassium, calcium, magnesium,
sulphur and micronutrients. Soil fertility evaluatj Soil testing. Critical levels of different nigints

in soil. Forms of nutrients in soil, plant analysapid plant tissue tests. Indicator plants. Md#of
fertilizer recommendations to crops. Factor infleiag nutrient use efficiency (NUE), methods of
application under rainfed and irrigated conditions.

Practical

Introduction of analytical instruments and theimpiples, calibration and applications, Colorimetry
and flame photometry. Estimation of soil organicbca, Estimation of alkaline hydrolysable N in
soils. Estimation of soil extractable P in soilstiBhation of exchangeable K; Ca and Mg in soils .
Estimation of soil extractable S in soils.. Estiimatof DTPA extractable Zn in soils. Estimation Nf

in plants. Estimation of P in plants. Estimatiorkoh plants. Estimation of S in plants.

Lecture schedule

1. Importance and scope of organic farming-Typesrgéanic manures- sources- Bulky
manures/ concentrated manures/liquid manures/gnegnires and green leaf manures.

2. Preparation techniques of different types ofunas-role in soil fertility management

3. Chemical fertilizers — classification-Nitrogesotertilizers — Urea, Ammonium sulfate-
manufacturing process, properties and use

4, Nitrogenous fertilizers — Sodium nitrate, amnuomichloride, calcium ammonium nitrate,

ammonium nitrate, ammonium sulfate nitrate manuf@m process, properties and use,
Suitability of different nitrogenous fertilizersrfdifferent soils and crops

5. Phosphatic fertilizers — classification, mantifisiag process, property and use of single
super phosphate, triple super phosphate and boale me
6. Phosphatic fertilizers — basic slag, rock phasph dicalcium phosphate manufacture,

properties and use. Behavior of phosphatic fegtitizin different soil types and comparative
fertilizer value of various phosphatic fertilizers

7. Principles of manufacture of potassic fertilgzgohysical and chemical properties in relation
to their use in various soils
Quiz

8 Straight vs complex fertilizers. Manufacturingpess, efficiency, properties and use of the

recent complex fertilizers. Unit value and evaloiatiof fertilizers. Materials supplying
secondary nutrients and micro nutrients and chmgjatompounds.

9-10  Fertilizer control order and specificationdeatilizers Amendments

11. Soil acidity — liming materials and its reaantia acidic soils. Liming materials — methods for
evaluating the efficiency and the lime requirem@&aline and alkali soils — amendments for
reclamation and soil conditioners

12. Soil as a source and storehouse of nutriernitéestlity vs productivity and factors.

13. History and development of soil fertility studiesArnon’s criteria and different forms ¢
nutrients-Essential and beneficial elements intptartrition

14. Forms of nutrient in soil and factors affegtavailability of nutrients-Mechanism of nutrient
transport to plant roots — ion uptake and ionitustaf plants nutrient absorption — Carrier
theory

15. lon pumps - Active and passive transport - &magonism and synergism

16. Metabolic functions of elements in plants

17. Soil fertility — different approaches for sfaltility evaluation-chemical /biological/tracer

18. Chemical methods —Soil testing -Critical leshutrients in soils- Colwell approach
Mid Term Examination

19. Tracer techniques and EUF for soil fertigyaluation — Fertilizer tagging techniques — Use
of N15 and P32

20. Soil test based fertilizer recommendation aps(STCR)- targeted yield equations

21. Chemical methods —plant analysis — DRIS -Giiitlevels in plants - Rapid tissue tests —

Indicator plants - Leaf colour chart - SPAD meter
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22.
23.
24,
25.
26.
27.
28.

29.
30.

31.
32.

33.
34.
35.
36.

Biological methods and recent trends in soillfiy evaluation-SSNM-

Remote sensing for crop N status- precisiomifag- GIS applications in agriculture

Nutrient use efficiency ( NUE) — Concepts—fastmfluencing NUE in respect of N, P,K, S,

Fe and Zn fertilizers.

Chemistry of soil nitrogen- phosphorus /patsestondary and miro nutrients- interactions in
soils.

.Nutrient cycles in soils — Nitrogen cycle -maspheric N, plant and animal organic N,
ammonification, nitrification and denitrification

Nitrogen fixation, non symbiotic and symbioRole of blue green and azolla Nitrogen
fixation — Major reactions involved in n fixation

Phosphorus transformation in soil- p cycle gaoic and inorganic forms of P — rock

phosphate sediments, release of P in soil.

Dynamics of Potassium in soil-forms- reactionsoils

Sulphur cycle — organically bound sulphur, atich under aerobic conditions, role of
chemotrophic bacteria.

Chemical and biochemical implications of difet nutrient cycles in soil fertility

Sources, method and scheduling of nutrientdifierent soils and crops grown under rainfed
and irrigated condition-

Integrated nutrient management- IPNS- conceypigroaches- practical utility

Nutrient balance sheet- -indicator plants

Nutrient management planning

STCR based fertilizer recommendation

Practical schedule

CoNoRrwWDdE

Introduction to Analytical Instruments.

Principles of pH meter ,Conductivity meter, coloeiter and flame photometgsES & AAS)
Preparation of soil samples for analysis

Determination of pH and electrical conductivitysioil

Estimation of organic carbon by Walkley and Blackthod

Determination of available nitrogen in soil

Determination of available phosphorus in soll

Determination of available potassium in soil

Determination of available Sulphur in sall

Determination of available micronutrients in safln-Mn

Determination of exchangeable cations in soil

Determination of Lime requirement and Gypsum regjagnt

Soil test interpretation and fertilizer recommefmfat

Collection and preparation of plant samples forlysist

Dry ashing of plant material and Wet digestion kainp material
Determination of N in plant sample,determinatiorPdh the plant material
Determination of K in the plant material,determiaatof S in plants
Practical Examination

Suggested Readings

Burges, A, and Raw, F. 19630il Biology. Acad.Press, New York

Donahu, L. R., Miller, W. R. and Shickuluna, 19%ails. Prentice Hall of India Pvt.
Ltd., New Delhi

Gupta, P.K. (1999Hand book of Soil, Fertilizer and ManurAgro Botanica, Bikaner
Gupta,A.K. (2007Methods in Environmental Analysis of Water , Sod &ir. 2" Edn.
Published by Agrobios (India) Jodpur

Mengel, K.J. and Kirkby, A. 1978 Principles of Plant Nutrition. International Rash
Institute, Switzerland
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6. Nyle.C. Brady 1995The Nature and Properties of Soils"1Bdn. Printice Hall India pvt.

Ltd. New Delhi

7. Raymond W Miller and Roy L. Donahue. 19%bils and Introduction to Soils and Plant
Growth.6"™ edn. Printice Hall India pvt. Ltd. New Delhi

8. Robert .M. Devlin and Francis H. Witham 1988ant Physiology 4" Edn. CBS Publishers
andDistributors New Delhi.

9. Singh,S.S.20180il Fertility andNutrient ManagemeBt Edn. Kalyani Publishers.New
Delhi

10. Tisdale,S.L., Nelson,W.L.,Beaton, J.D. and Haylin, 1995 Soil Fertility and Fertilisers.
5" Edn. Macmillan publishing company, USA.

11. Fundamentals of Soil Sciendeublished by Indian Society of Soil Science, IARIw Delhi
2002

4. Ssac.2104. Environmental Studies and Disastéianagement (1+1)
(SS&AC & Agrl. Meteorology)

Theory

Environmental studiedMultidisciplinary nature, definition, scope amdportance. Natural Resources:
Renewable and non-renewable resources, Naturalnmso and associated problems. a) Forest
resources: Use and over-exploitation, deforestatiase studies. Timber extraction, mining, dams and
their effects on forest and tribal people. b) Watsmources: Use and over-utilization of surface and
ground water, floods, drought, conflicts over watdams-benefits and problems. ¢) Mineral
resources: Use and exploitation, environmentakeffef extracting and using mineral resources, case
studies. d) Food resources: World food problemsnghs caused by agriculture and overgrazing,
effects of modern agriculture, fertilizer-pesticigeoblems, water logging, salinity, case studigs. e
Energy resources: Growing energy needs, renewatide non-renewable energy sources, use of
alternate energy sources. Case studies. f) Lamdimess: Land as a resource, land degradation, man
induced landslides, soil erosion and desertificatidRole of an individual in conservation of natura
resources. Equitable use of resources for sustainbfestyles. Ecosystems: Concept of an
ecosystem, Structure and function of an ecosys&ogucers, consumers and decomposers, Energy
flow in the ecosystem. Ecological succession, Fobdins, food webs and ecological pyramids.
Introduction, types, characteristic features, s$tmg and function of the following ecosystem: a.
Forest ecosystem b. Grassland ecosystem c. Dessststemn d. Aquatic ecosystems (ponds, streams,
lakes, rivers, oceans, estuaries) Biodiversity ém@onservation: - Introduction, definition, geioet
species & ecosystem diversity and biogeographitadstdication of India. Value of biodiversity:
consumptive use, productive use, social, ethiedtheetic and option values. Biodiversity at global,
National and local levels, India as a mega-diveraition. Hot-sports of biodiversity. Threats to
biodiversity: habitat loss, poaching of wildlife,amwildlife conflicts. Endangered and endemic
species of India. Conservation of biodiversity:situd and EXx-situ conservation of biodiversity.
Environmental Pollution: definition, cause, effeatsd control measures of: a. Air pollution b. Water
pollution c. Soil pollution d. Marine pollution éoise pollution f. Thermal pollution g. Nuclear
hazards. Solid Waste Management: causes, effectscamtrol measures of urban and industrial
wastes. Role of an individual in prevention of ptn.Social Issues and the Environment: From
Unsustainable to Sustainable development, Urbablgms related to energy, Water conservation,
rain water harvesting, watershed management. Emwvieotal ethics: Issues and possible solutions,
climate change, global warming, acid rain, ozongdadepletion, nuclear accidents and holocaust.
dies. Wasteland reclamation. Consumerism and wastducts. Environment Protection Act. Air
(Prevention and Control of Pollution) Act. Waterd¥ention and control of Pollution) Act. Wildlife
Protection Act. Forest Conservation Act. Issueslved in enforcement of environmental legislation.
Public awareness.

Human Population and the Environment: populatioowgin, variation among nations, population
explosion, Family Welfare Programme. Environment druman health: Human Rights, Value
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Education, HIV/AIDS. Women and Child Welfare. RakInformation Technology in Environment
and human health.Disaster Management-Natural RisasMeaning and nature of natural disasters,
their types and effects. Floods, drought, cycloeatthquakes, landslides, avalanches, volcanic
eruptions, Heat and cold waves, Climatic changebal warming, Sea level rise, ozone
depletion.Man Made Disasters- Nuclear disasteremital disasters, biological disasters, building
fire, coal fire, forest fire, oil fire, air polluin, water pollution, deforestation, industrial veastater
pollution, road accidents, rail accidents, air deats, sea accidents.Disaster Management- Effect to
migrate natural disaster at national and globaglkevinternational strategy for disaster reduction.
Concept of disaster management, national disasheragement framework; financial arrangements;
role of NGOs, community —based organizations andlimeCentral, state, district and local
administration; Armed forces in disaster respobésaster response; Police and other organizations.

Practical

Pollution case studies. Case Studies- Field wotkit\Wo a local area to document environmental
assets river/ forest/ grassland/ hil/l mountain, sitvi to a local polluted site-
Urban/Rural/Industrial/Agricultural, study of commalants, insects, birds and study of simple
ecosystems-pond, river, hill slopes, etc. -Coltattiprocessing and storage of effluent samples;
Physical, chemical and biological analysis of saild water samples : Determination of Bio-
Chemical oxygen demand (BOD) in effluent samplefeiaination of chemical oxygen demand
(COD) in effluent sample; Estimation of dissolved/gen in effluent samples; Determination of total
dissolved solids (TDS) in effluent samples; Estiotabf species abundance of plants; Estimation of
nitrate and heavy metals in ground water; Analp$isemporary and total hardness of water sample
by titration; Estimation of pesticide contamination Agro-Ecosystem; Crop adaptation to
environmental variables, soils conditions; Visitadocal polluted site. Observations and remedial
measures. Visit to Social Service OrganizationviBmmental Education Centers.

Lecture schedule

1. Environmental studies: Multidisciplinary natudgefinition, scope and importance-type and
segments of environment.
2. Natural Resources: Renewable and non-renewabtairces- Forest, water, food, mineral,

energy and land resources. Forest resources: Wsewan-exploitation, deforestation.Water
resources: Use and over-utilization of surface gnodind water,

3. Mineral resources: Use and exploitation. Foesburces: World food problems. Energy
resources: renewable and non-renewable energgexywse of alternate energy sources.

4, Land resources: land degradation, soil erosrah desertification. « Role of individuals in
conservation of natural resources. ¢ Equitableafisesources for sustainable lifestyles.

5. Ecosystems: Definition, concept, structure amdcfions,types,energy flow -producers,
consumers and decomposers,

6. Ecological succession, food chains, food webd aoological pyramids. Characteristic

features, structure and functions of forest ,geasbl,desert and aquatic ecosystems (ponds,
streams, lakes, rivers, oceans, estuaries).

7. Biodiversity — definition and classification dgjeographical classification of Indigalue of
biodiversity: consumptive use, productive use,aoeihical, aesthetic and option values
8 Biodiversity at global, national and local levelst spots of biodiversity.Threats to

biodiversity: habital loss, poaching of wildlife,am -wildlife conflicts - Endangered and
endemic species of India . Conservation of biaditsz In-situ and Ex-situ conservation.

9. Environmental Pollution: definition, cause, etfe and control measures . Air pollution -.
Water pollution - Soil pollution - Marine pollution Noise pollution - Thermal pollution -
Nuclear hazards.

Mid Term Examination

10. Solid Waste Management: causes, effects anttotameasures of urban and industrial
wastes. Role of an individual in prevention of ptitn.
11. Social Issues and the Environment: From Unswdtie to Sustainable development,
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12.

13.

14.

15.

16.

17.

18.

Environmental ethics: Issues and possible soluticlisiate change, global warming, acid
rain, ozone layer depletion, nuclear accidentshaldcaust. dies.

Environment Protection Act. Air (Prevention am@bntrol of Pollution) Act. Water
(Prevention and control of Pollution) Act. Wildliferotection Act. Forest Conservation Act.
Issues involved in enforcement of environmentaklagjon. Public awareness.

Human Population and the Environment: populatggowth, variation among nations,
population explosion, Family Welfare Programme.

Environment and human health: Human Rightsu&/d&ducation, HIV/AIDS. Women and
Child Welfare. Role of Information Technology in\Brmnment and human health.

Disasters -Natural Disasters- nature, typed affects. Floods, drought, cyclone,
earthquakes, landslides, avalanches, volcanic iengpt Heat and cold waves, Climatic
change: global warming, Sea level rise, ozone tieple

Man Made Disasters- Nuclear disasters, cherdisakters, biological disasters, building fire,
coal fire, forest fire, oil fire, air pollution, vier pollution, deforestation, industrial waste
water pollution, road accidents, rail accidentsaatidents, sea accidents.

Disaster Management- Effect to mitigatete ratalisaster at national and global levels.
International strategy for disaster reduction.

Concept of disaster management, national disastanagement framework; financial
arrangements; role of NGOs, community —based orgéons and media. Central, state,
district and local administration; Armed forceddisaster response; Disaster response; Police
and other organizations.

Practical schedule

»

©No O

9.

10.
11.
12.

13.
14.
15.

16.
17.

18.

Visit to a local polluted site -Collection, proseyy and storage of polluted soil and water
samples.

Determination of pH and electrical conductivitypmflluted soil and water samples.

Extraction and estimation of toxic/ heavy metalshe soil and water samples collected from
the polluted area .

Determination of physical properties of pollutecter sample-colour ,temperature, odour,
turbidity etc.

Determination of Biochemical Oxygen Demand (BOD¢ffluent / polluted samples.
Determination of Chemical Oxygen Demand (COD)fftuent / polluted samples.
Determination of dissolved oxygen in effluent llped samples.

Determination of total dissolved solids (TDS) awothl suspended solids(TSS) in effluent
samples.

Estimation of nitrate and chlorine content in grdwvater .

Determination of carbonates and bicarbonates tevgample.

Determination of total hardness of watengas by titrimetry.

Pesticide residue analysis - collection offgas for monitoring of pesticides and extraction
and clean-up proedures of pesticide residues.

Estimation of pesticide residues by gas-tigtiromatography.

Identification of plant species in an esteyn —biodiversity assessment-pollution indicators.
Field visit to a local area to document emwmental assets river/ forest/ grassland/ hill/
mountain etc.

Pollution case studies- Visit to a local ptal site, observations and remedial measures.
Visit to Social Service Organization / Envinoental Education Centers, study of simple
ecosystems-pond, river, hill slopes, etc.- studgoonmon plants, insects, birds etc.

Practical Examination

Suggested Readings

1.
2.
3.

Ahluwalia, V.K and Malhotra, SEnvironmental Scienc006. Ane Books Pvt. Ltd. India

Banjerji, S.K. 1993.Environmental Chemistryrentice Hall of India Pvt. Ltd, New Delhi
Hodges, L.1973Environmental Pollution2™ Edn. Holt,, Rinehart and Winston, USA
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4, Gupta, A.K. 2007. Methods in Environmental Analysiater, Soil and Air. ¥ Edn.
Published by AGROBIOS( India) Jodpur

5. Katyal, K. and Satake, M. 199&nvironmental Pollution2™ Edn. Anmol Publishers, New
Delhi

6. Larcher, W. 1980Physiological Plant EcologySpringer- Verlag, New York

7 Loomis, R.S and Corner, D.J. 199€rop Ecology, Productivity and Management in
Agricultural SystemsCambridge University Press

8. Pandey, S.N and Misra, S.P. 2@dvironment and Ecologyne Books Pvt. Ltd. India

9. Purohit,S.S. 2006Environmental Pollution Causes, Effects and Contilblished by

AGROBIOS (India), Jodpur

5. Ssac 2105 - Principles of Organic Farming (1+{pS&AC and Agronomy)
Theory

Organic agriculture-history-concepts- philosophijeatives, opportunities and priorities- criticisms
Organic farming and food security- Current statfisrganic farming in India and Kerala; Tools and
practices of organic farming- planned crop rotatigneen manures, manuring and composting,
multiple cropping, intercropping in relation to meinance of soil productivity, Biological pest
control, biological agents and pheromones, Cortdfalveeds, diseases and insect pests- sanitation,
tilage and cultivation, cover cropping, mulchiniiye, biorational pesticides, foliar fertilization,
buffers and barriers- shelter zones; Impact of mig&éarming on soil and crop quality- Organic
farming initiatives in India and Kerala- Nationatfogramme for Organic Production (NPOP) —
Operational structure of NPOP-Accreditation agesicfertification Agencies — National Standards
for Organic Product ( NSOP)-inspection and cediiltn procedures- Record keeping-Socio-
economic impacts -Marketing and export potential

Practical

Preparation of enriched farm yard manure; Bangatwethod of composting- Coir pith composting-
Preparation of vermicompost; Familiarization witlofbrtilizers- Raising green manure crops- Plant
protection through bio-agents, bio pesticides amef@gmones, Organic cultivation of vegetables-Visit
to bio control labs- Study of profitable utilizaticof agricultural wastes; Visit to poultry and dair
units to study resource allocation, utilization awbnomics; Visit to organic farms to study various
components and utilization;

Lecture schedule

1. Organic agriculture-history- concepts- phiphy- objectives; opportunities and priorities-
constraints
Implications of organic farming on food sety-current status in India and Kerala
Principles of organic farming- biodiversitgiversification and integration of enterprises,
sustainability, natural plant nutrition, naturalsp management
4-5.  Tools and practices of organic farming: pkahorop rotation, green manures and
cover crops, manuring and composting, multiplgppinog, intercropping in
relation to maintenance of soil productivity
6. Biological pest control, biological ageatsd pheromones
7-10. Control of weeds, diseases and insect pBatstation, tillage and cultivation, mulching,
ire, bio rational pesticides and foliar fertilimn-buffers and barriers- shelter zones
Mid Term Examination
11. Impact of organic farming practices on soidl crop quality
12. Organic farming initiatives in India and Klera National Programme for Organic
Production (NPOP)- Operational structure of NPOP
13-15. Accreditation agencies- Certification Agesci

2.
3.
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16-17.

18.

National Standards for Organic Products (RpBi@spection and certification
Procedures- record keeping
Socio-economic impacts- Marketing and expoténtial of organic products

Practical schedule

1.
2.
3-5.

6.

7.

8.

9.

10.
11-13.
14.

15.
16.

17.
18.

Nutrient composition of organic manures

Preparation of enriched farm yard manure

Organic raising of vegetable crops

Bangalore method of composting

Coir pith composting

Preparation of vermicompost

Familiarisation and field application of kedilizers.
Identification and raising green manure crops

Preparation of biopesticides

Visit to a bio control laboratory

Organic recycling and visit to urban wasteycéng unit;

Visit to poultry and dairy units to study rasce allocation, utilization and
economics

Visit to organic farms to study various componearid utilization
Practical Examination

Suggested Readings

1.

2.

Nou

© x

10.
11.
12.

13.

6.

Theory

Ananthakrishnan, T.N. (ed.) 1992Emerging Trends in Biological Control of

Phytophagous insec@®xford & IBH, New Delhi.

Balasubramanian, R., Balakrishnan, K and Shivasunanian.201®rinciples and Practices

of Organic FarmingSatish Serial Publishing House,New Delhi

Chhonkar, P.K. and Dwivedi, B.S. 20@rganic farming and its implications on India’s
food security.Fertil. New9(11): 15-18,21-28,31&38

Gaur, A.C. 1982 Manual of Rural Composting FAO/UNDP Regional Project
Document, FAO, Rome.

Gehlot, Dushant.2010. Organic farming : ComponantsManagement, AgroBios, Jodhpur

Joshi, M.2012New vistas of organic farmingcientific Publishers, New Delhi

KAU [Kerala Agricultural University]. 2009.Package of Practices Recommendations

(Adhoc) for organic farming: Crop&erala Agricultural University, Thrissur 200p.

Lampin, N. 199@rganic FarmingFarming Press Books, Ipswitch, U.K.

Palaniappan, S.P and Annadurai, K. 208ganic Farming- Theory and Practice

Scientific Pub., Jodhpur.

Singh, S.P. (ed.) 1992echnology for Production of Natural Enemi&soject Directorate of
Biological Control, Bangalore.

Thapa,U and Tripathy,P. 2010rganic Farming in India- Problems and Prospedgrotech
Publishing Academy, Udaipur

Veeresh, G.K., Shivashankar, K. and Singlacha#.NI997.0Organic Farming and
Sustainable AgriculturAssociation for Promotion of Organic Farming, Baoga.

Woomer, P.L. and Swift, M.J. 199%he Biological Management of Tropical Soil
Fertility,S.B.F. &

Ssac 2206 Problem soils and their manageme(+0)

Soil resources of India; Problem soils — definitiariassification - area and distribution;
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Acid soils : characteristics, problems and managetrezlamation; Salt affected soils: charactersstic
problems and management/reclamation; Arid soil$aracteristics, problems and management ;
Submerged soils : characteristics, problems andagement Acid sulphate soils : genesis,
classification, characteristics and reclamation/age@ment; Eroded soils : characteristics, problems,
soil conservation techniqgue and management; highty slowly permeable soils (sandy and clayey
soils): characteristics, problems and managemeiltegraded soils: Mine soils, Impact of mining
and quarrying on environment and reclamation measuEroded soils; contaminated soils: sources
of contamination and management; extent and typeracteristics, problems and management; waste
lands and their management; Problem soils of Kgeffalamation characteristics and management;
Problem soils of India: characteristics and managegm

Lecture schedule

1 Soil resources of India; Problem soils — defamiti-classification - area and distribution

2-5 Acid soils, sources of acidity, types of agiditlassification, characteristics, problems, LR
and management/reclamation

6-9 Salt affected soils: classification, criterta €haracterization characteristics, problems GR,

leaching requirement, Quality of irrigation wateffect of water quality on soils and
plants, management/reclamation

10 Arid soils : genesis, characteristics, probleniermal regime) and management

11-14 Submerged soils : characteristics, electmoated and nutritional changes during
submergence, sequential reduction, problems andgeament;

15-16 Acid sulphate soils : genesis , classifiegtharacteristics and reclamation/management

17-19 Eroded soils : characteristics, reasons,l@nud) quantification USLE, soil conservation

techniques, agronomic engineering and managemeambdéd soils
Mid Term Examination

20-21 Highly and slowly permeable soils (sandy elagtey soils): characteristics, problems and
management

22-23 Degraded soils: Mine soils, types, chargties, problems and management, impact of
clay mining, sand mining, quarrying on environméatad reclamation measures

24-27 Contaminated soils: sources of contaminagatent and type problems and remediation
techniques including bioremediation

28-29 Waste lands, extent and distribution, anat thanagement

30-31 Problem soils of Kerala; genesis, charadiesiand management;

32-33 Problem soils of India: extent and typesrattaristics, problems and management;

34-36 Use of GIS techniques for delineation andpirapof problem soils and to evolve suitable

land use plans

Suggested Readings

1. Abrol, I1.P. and Dhruvanarayana V.V. 199&chnologies for Wasteland DevelopméGAR,

New Delhi

2. Agarwal, R.R., Yadav, J.S.P. and Gupta, R.N. 1$2®ine Alkali Soils of IndiddlCAR, New
Delhi.

3. Banerjee, A. and Kumar, D.J. 20®luvial and Red Lateritic Soil Types of West Bénga
India. Lambert Academic Publishing Co.

4, Biswas,T.D. Naryanswami, G, Goswami, N.R; Sekhor§.@nd Shastry, T.G. 1998oil
Related Constraints in Crop Productiofiech. Bull. No. 15. Indian Society of Soil Science
New Delhi.

5. Biswas, T.D. and Mukharjee, S.K. 200Iext Book of Soil Scienc&ata McGraw Hill
Publishing Co. Ltd. New Delhi.

6. Dent, D. 1986Acid Sulphate Soils: A Baseline for Research andeld@pmentinternational

Institute for Land Reclamation and Improvement/ILRifageningen P. 204

36



7. Guptha S.K and Guptha I.C. 2018alt Affected Soils : Reclamation and Management
Scientific Publishers, New Delhi

8. KAU, 1984.A Glimpse to Problem Soils of Kergled). P.Padmajet al, Kerala Agricultural
University, Vellanikkara
9. ISSS. 2009Fundamentals of Soil Scienchdian Society of Soil SciencBlew Delhi

10. Varghese, T. and Byju, G. 1993aterite Soil: their Distribution, characteristics,
classification and Manageme8TEC, Thiruvananthapuram, Kerala, India

7. Ssac.3107 Geoinformatics, NanotechnologydaRrecision Farming (1+1)
(SS&AC and Agronomy)

Theory

Precision agriculture: concepts and techniques; tbsues and concerns for Indian agriculture; Geo-
informatics- definition, concepts, tool and techugs; their use in Precision Agriculture. Crop
discrimination and Yield monitoring, soil mappinggrtilizer recommendation using geospatial
technologies; Spatial data and their manageme@i$) Remote sensing concepts and application in
agriculture; Image processing and interpretatiolmb& positioning system (GPS), components and
its functions; Introduction to crop Simulation Mdsl@nd their uses for optimization of Agricultural
Inputs; STCR approach for precision agriculture; ndtachnology, definition, concepts and
techniques, brief introduction about nanoscale ceffe nano-particles, nano-pesticides, nano-
fertilizers, nano-sensors, Use of nanotechnologerd, water, fertilizer, plant protection for &g

up farm productivity.

Practical

Introduction to GIS software, spatial data creationd editing. Introduction to image processing
software. Visual and digital interpretation of rameensing images. Generation of spectral profiles
different objects. Supervised and unsupervisedsifieation and acreage estimation. Multispectral
remote sensing for soil mapping. Creation of thérayers of soil fertility based on GIS. Creatioh
productivity and management zones. Fertilizers menendations based of VRT and STCR
techniques. Crop stress (biotic/abiotic) monitorimging geospatial technology. Use of GPS for
agricultural survey. Formulation, characterizatamd applications of nanoparticles in agriculture.
Projects formulation and execution related to ieai farming

Lecture schedule

1. Precision agriculture- introduction, scope, comsegnd techniques , components and its
implications, issues ,role and concerns in In@igrculture.

2. Geo informatics- definitions and terminology, cepts, techniques and tools ,their use in
precision agriculture.

3. Crop discrimination and Yield monitoring, soil mapg; fertilizer recommendation using
geospatial technologies.

4, GIS -components of GIS, Spatial data and their mament ,Graphic representation of data-
Vector /Raster- models-digitization.

5. Data- creation of data- storage of data-geo codimjgeo referencing —data file management
—input methods and analysis -overlay analysis-@ita outputs- maps, graphical outputs.

6. Remote sensing- concepts — applications in aguilimages — sensor systems-satellites,
types- NOAA satellites, GOES satellites, INSAT,IFSEASAT,OCEANSAT-1,IKONOS

7. Digital image processing and interpretation- tfammeations- DTM, Triangulated irregular

network ( TIN)-Applications of DTM. Application ofmodelling in agriculture- crop yield
models-simulation models-growth models

Global positioning Systems (GPS)- components, fanstand applications.

Integration of Remote sensing and GIS -need fegrration-applications.

© ®
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10.

11.

12.
13.

14.
15.
16.
17.

18.

Mid Term Examination

Soil fertility management- Soil Test crop respoSd CR) studies , Crop Simulation Models
and their uses for optimization of agricultural g

Nanotechnology -introduction— history — terminokegyi— definitions-— basic principles,
concepts, nano scale, hano dimension effects.

Nanoparticles, nano materials, hano structdtéegir properties,

Synthesis of nano particles — concepts , dpmn and bottom-up approaches, physical
methods — attrition, pyrolysis ,chemical synthesisoil gel process .

Nano structured materials — fullerenes, nammeg, nano filters, nano clays, nano balls,
bulky balls etc.- properties and synthesis

Nano composites — polymers, nano crystals-gicoperties and synthesis

Nano technology in Agriculture and allied figld nano farming , precision farming

Nano technology in soil fertility managememnano fertilizers, nano pesticides, soil binders,
nano sensors, smart delivery mechanism to targeeéor promoting nutrient availability.
Use of nanotechnology in seed, water, feetilizplant protection for scaling-up farm
productivity.

Practical schedule

CoNoO~WNE

Introduction to GIS software,

Spatial data creation and editing.

Introduction to image processing software.

Familiarization with different remote sensirgugments and data products
Interpretation of aerial photographs and s#eflata for mapping of land resources;
Visual and digital interpretation of remote segsmages.

Generation of spectral profiles of differentextip.
Supervised and unsupervised classification arebge estimation.

Use of GIS for soil spatial simulation and gs&

Multispectral remote sensing for soil mapping.

Creation of thematic layers of soil fertilitgded on GIS.

Creation of productivity and management zorsasguGlS.

Fertilizers recommendations based of VRT an@fSTechniques.

Crop stress (biotic/abiotic) monitoring usirepgpatial technology.

Use of GPS for agricultural survey.

Formulation, characterization and applicatiohsanoparticles in agriculture.
Projects formulation and execution related tecigion farming,visit to nanotechnology
centre.

Practical Examination

Suggested Readings

Burrough.P.A.1983.Geographical information systems for natural resmurassessment
Newyork, Oxford University press.

Burrough.P.A.198®rinciples of Geographical information systems fland resource
assessmenClarendon Press, Oxford.

Chrisman.N.R. 1997Exploring Geographic information system¥ohny wiley and sons,
Newyork.

Curran.P.198®rinciples of Remote sensifdgongman ,London
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10.
11.

12.

Joseph, T. and Morrison, M. 2008Nano Technology in Agriculture and Faod
Nanoforoum.org.

Kumar, U. 2012Hand book of Nano Technolagygrobios (India), Jodhpur.

Liles land , T.M and Keifer, RW. 1979 ,1994, 200Remote sensing and image
interpretation, Johny wiley and sons, Newyork.

Nag.P and Kudrat.M.199®igital Image processingConcept publishing company. New
Delhi.

Qin Zhang. 201%®recision Agriculture Technology for crop farmi@RC Press.
Rattan Lal and Stewart. B.A..201Soil specific farming-Precision Agricultu@RC Press.

Reddy, A.M.2006Text book of Remote sensing and Geographical Ir#tom SystemsBS
Publications. Hyderabad.

Star,J. and Estes John.199%eographic Information systems- An introiductipfPrentice
Hall, New Jersey, USA
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AGRICULTURAL MICROBIOLOGY
1. Micr 2101  Agricultural Microbiology (2+1)
Theory

History of Microbiology: Spontaneous generationattye Role of microbes in fermentation, Germ
theory of disease, Protection against infectionppliéd areas of Microbiology Metabolism in
bacteria: ATP generation, chemoautotrophy, photototeaphy, respiration, fermentation.
Bacteriophages: structure and properties of Badtgniuses — Lytic and Lysogenic cycles: viroids,
prions. Bacterial genetics; Gene expression; Gemetombination: transformation, conjugation and
transduction, genetic engineering, Plasmids, epsongenetically modified Organisms. Soil
Microbiology: Microbial groups in soil, microbiatansformations of carbon, nitrogen, phosphorus
and sulphur, Biological nitrogen fixation. Microfeo of Rhizosphere and Phyllosphere microflora,
microbes in composting. Microbiology of Water. Mibiology of food: microbial spoilage and
principles of food preservation. Beneficial micrganisms in Agriculture: Biofertilizer (Bacterial
Cyanobacterial and Fungal), microbial insecticiddgrobial agents for control of Plant diseases,
Biodegradation, Biogas production, Biodegradabésiats, Plant — Microbe interactions.

Practical

General instructions, Familiarization with instrumtee materials, glassware etc. in a microbiology
laboratory : Practice of Aseptic methods: | - Edilon of aseptic technique with Nutrient broth tsibe
II- Evaluation of aseptic technique with a Nutrieagar plate. Methods of Sterilization and
Preparation of media |- Preparation of nutrienttipranutrient agar plates, nutrient agar slant and
nutrient agar stabling; II- Sterilization of glassw by Dry heating; Il - Sterilization of nutriebtoth

by Filtration. Plating methods for Isolation andrication of bacteria | - Isolation of bacteria by
Streak plate method. Il - Isolation of aerobic gpfmrming bacteria by Enrichment using Streak plate
method. Il - Checking of purity of a bacterial wuk by Streak plating method. Identification of
bacteria by staining methods, Enumeration of wectEnumeration of bacteria by Pour plate method
and Spread plate method. Isolation and identificatof different biocontrol and biofertilizer
organisms.

Lecture schedule

1-2. Introduction to microbial world — history of ierobiology — important contributions -
spontaneous generation theory — germ theory oasgése-applied areas of microbiology

3. Prokayotic and eukaryotic microorganisms —edéhces

4-6. Bacterial cell morphology and structure

7. Nutrition and nutritional groups of bacteria

8-9. Metabolism in bacteria - ATP generation spition - fermentation

10-11. Bacteriophages — structure and properfibaderial viruses — lytic and lysogenic cycles —
viroids, prions

12-14. Bacterial genetics — gene expression —tigereeombination — transformation, conjugation
and transduction

15. Genetic engineering — plasmids, episomes tigailg modified organisms

16. Soil microbiology - microbial groups in sall

17-18. Microbial transformation of C, N, P & S
Mid term examination

19-20. Biological nitrogen fixation

21. Rhizosphere and phyllosphere microflora

22. Microbes in composting

23. Microbiology of water

24, Food microbiology — microbial spoilage — pijple of food preservation
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25-27.

28-29.
30-31.
32.
33.
34-35.
36.

18.

Beneficial microorganisms in agricultureiefértilizers — bacterial, cyanobacterial and
fungal

Microbial inoculants for management of pldiseases — microbial insecticides
Biodegradation of pesticides, herbicidesd agricultural wastes

Biogas production

Biodegradable plastics

Plant microbe interactions — beneficiaymBiotic, associative and non symbiotic
Plant microbe interaction — Plant growth prénmwprhizobacteria- plant pathogens

Practical schedule

Use and care of microscope — focusing

Familiarization with instruments, glassware atiter materials in a microbiology laboratory
Preparation of media — nutrient broth — nutraagar plates, slant etc

Sterilization — different methods of sterilizati— sterilization of glasswares — sterilization by
filtration

Aseptic techniques with nutrient broth tubes

Isolation of bacteria by streak plate method

Isolation of aerobic spore forming bacterieebyichment

Identification of bacteria — staining techniquesimple staining

Differential staining — Gram staining

Isolation and identification &hizobium

Isolation and enumeration AzospirillumandAzotobacter

Isolation and identification of phosphate bdiming bacteria and estimation of P
solubilization

Isolation of antagonists from soil by crowgsate assay and antagonistic studies
Estimation of AMF colonization in plant roots

Mass production of biofertilizer8zospirillum/ Rhizobium

Mass production of biocontrol ageiitsehodermaand Pseudomonas fluorescens

Quality analysis of formulated microbial praethjenumeration of bacteria by viable plate
counts

Practical Examination

Suggested Readings

Alexander, M. 1983ntroduction to Soil MicrobiologyJohn Wiley & Sons , New York.

Pelczar,M.J.,Chan, E.C.S.and Kreig, N.R. 198i8robiology Tata McGraw Hill Publishing
Co., Ltd., New Delhi.

Stanier ,R.Y., Ingraham, Wheelis ,M.G. and RainP.R. 1986 The Microbiology World.
Prentice Hall, New Jersey.

Subba Rao, N.S. 199iofertilizers in Agricultural and AgroforestryOxford & IBH New
Delhi

Subba Rao , N.S. 19%50il Microorganisms and Plant Growt®xford & IBH, New Delhi.

Tauro, P., Kapoor, K.K. and Yadav, K.S. 198%n Introduction to Microbiology.
Wiley Publications ,New Delhi
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PLANT BREEDING AND GENETICS
1. Pbgn 1101 - Fundamentals of Genetics (2+1)
Theory

Pre and Post Mendelian concepts of heredity, Mésmgbrinciples of heredity, Cell division —

mitosis, meiosis, Probability and Chi-square. Danite relationships, gene interaction. Multiple
alleles, pleiotropism and pseudoalleles, Sex détation and sex linkage, sex limited and sex
influenced traits, Blood group genetics, Linkaged dts estimation, crossing over mechanisms,
chromosome mapping. Structural changes in chromesdutation, classification, Methods of

inducing mutation & CIB technique, mutagenic ageaisl induction of mutation. Qualitative &

Quantitative traits, Polygenes and continuous tiarnia, multiple factor hypothesis, Epistatic
interactions with examples. Cytoplasmic inheritan€genetic disorders,. Nature, structure &
replication of genetic material. Protein synthesisanscription and translational mechanism of
genetic material, Gene concept: Gene structuretitmand regulation, Lac and Trp operons.

Practical

Study of microscope. Study of cell structure. Ekpents on monohybrid, dihybrid, trihybrid, test

cross and back cross, Experiments on epistaticactions including test cross and back cross,
Practice on mitotic and meiotic cell division, Expeents on probability and Chi-square test.
Determination of linkage and cross over analydiso(igh two point test cross and three point test
cross data). Study on sex linked inheritance insDphila. Study of models on DNA and RNA

structure.

Lecture schedule

1-2 Pre and Post Mendelian concepts of higrediendelism
3 Chromosomal theory of inheritance- cglile and cell division -mitosis and meiosis

4-6 Dominance relationships and gene iotemas with examples

7-8 Multiple alleles and blood group gergtigleiotropism, penetrance, expressivity and pseud
alleles

9-10 Morphology, number and types of chromosomgsecial chromosomes-Karyotype and
Ideogram

11-14 Structural and numerical changes in chemm@ and their implications
Use of haploids, di haploids and dediiaploids in Genetics

15-17 Nature, structure & replication of genetiaterial
Mid Term Examination

18-20 Transcription and translation, geneticegamlitline of protein synthesis,

21 Gene concept; Gene structure, functiehragulation, Lac and Trp operons

22-24 Linkage and its estimation, crossing ovechanisms, chromosome mapping

25-26 Sex determination and sex linkage, seitdiorand sex influenced traits

27-30 Mutation - characteristic features, clasatfan, methods of inducing mutations, CIB
technique, mutagenic agents and induction of nautat

31-32 Qualitative & quantitative traits, polygenesd continuous variations, multiple factor
hypothesis

33- 34 Cytoplasmic inheritance

35- 36 Genetic disorders

Practical schedule

1 Study of microscope
2 Preparation and use of fixatives andstéor light microscopy
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3-4 Preparation of micro slides and identifma of various stages of mitosis
5-6 Preparation of micro slides and identifima of various stages of meiosis

7 Probability and Chi-square analysis

8 Monohybrid ratio and its modifications

9 Dihybrid ratio and its modifications

10 Trihybrid ratio

11-13 Gene interactions — Epistatic genes, Supphtary genes, Duplicate genes and

Complementary genes, Additive and Inhibitory genes
14 -15 Determination of linkage- Two point tesiss
16 Determination of linkage- Three point @®©ss
17 Study on sex linked inheritance in Drosophila,statignodels on DNA & RNA structures
18. Practical Examination

Suggested Readings

1. Acquaah, G. 2007Principles of Plant Genetics & BreedinBlackwell Publishing Co., New
Delhi

2. Gardner, J., Simmons, M. J. and Snustad, D. P..Z@iples of Genetics ("&d.). Wiley
India Pvt. Ltd., New Delhi.

3. Gupta, P.K. 199Cytogenetics Rastogi Publishers, Meerut.

4, Krebs, J. E., Goldstein, E. S. and Kilpatrick, 1S.2014. Lewin’s Genes.Xl Jones and
Bartlett India Pvt. Ltd., New Delhi.

5. Pierce, B. A. 2014.Genetics - A conceptual ApproackV.H. Freeman & Company,
California

6. Singh, B.D. 2000.Fundamentals of Geneti¢8" Ed.). Kalyani Publishers, Ludhiana

7. Singh, P. 1995lements of GeneticKalyani Publishers, Ludhiana.

8 Stansfield, W.D. 1986Schaum’s Outline of Theory and Problems of Genetlds Graw-
Hill Book Co., Singapore.

9. Strickberger, M.W.1996Geneticg3" Ed.). Mac Millan Publishing Co., New Delhi.

10. Swanson, C.P., Merz,T. and Young, J. 199¥a0geneticsPrentice Hall of India Pvt. Ltd.,
New Delhi.

11.  Winchester, A.M.1967Genetic§3" Ed.). Oxford and IBH Publishing Co., New Delhi.

2. Pbgn. 1202- Fundamentals of Plant Breeding (2+1)
Theory

Historical development, concept, nature and rolglaht breeding, major achievements and future
prospects; Genetics in relation to plant breedimgdes of reproduction and apomixes, self —
incompatibility and male sterility- genetic conseguaes, -cultivar options. Domestication,
Acclimatization, introduction; Centre of origin/diksity, component of Genetic variation;
Heritability and genetic advance; Genetic bast lareeding methods in self- pollinated crops-mass
and pure line selection, hybridization techniqued handling of segregating population; Multiline
concept. Concepts of population genetics and H#vdinberg Law, Genetic basis and methods of
breeding cross pollinated crops, modes of selectioHeterosis and inbreeding depression,
development of inbred lines and hybrids, compoaitd synthetic varieties; Breeding methods in
asexually propagated crops, clonal selection ghdidization; Wide hybridization and pre-breeding;
Polyploidy in relation to plant breeding, mutatioreeding-methods and uses; Breeding for important
biotic and abiotic stresses; Biotechnological tdoldA markers and marker assisted selection.
Participatory plant breeding; Plant Breeders arfecb®mer’s Rights.

Practical

Plant Breeder’s kit, Study of germplasm of varieogps. Study of floral structure of self-pollinated
and cross pollinated crops. Emasculation and higatidn techniques in self & cross pollinated
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crops. Consequences of inbreeding on genetic steuatf resulting populations. Study of male
sterility system. Handing of segregation populatiodethods of calculating mean, range, variance,
standard deviation, heritability. Designs used lempbreeding experiment, analysis of Randomized
Block Design. To work out the mode of pollinationa given crop and extent of natural out crossing.
Prediction of performance of double cross hybrids.

Lecture schedule

1. History, concept and role of plant breeding, Ackiments & future prospects of plant
Breeding
Modes of reproduction — Sexual and asexual, Ap@nixtlassification & Significance
Self Incompatibility —types and applications ingimprovement
Male sterility —types and utilization in crop impement
Plant genetic resources — conservation and utiizat
Centers of origin and diversity, Acclimatisatiordasomestication
Systems of mating —Random and non random-Genesis bad methods of breeding suited
to SP & CP plants
8. Introduction as a breeding method
9. Components of variability , heritability and geredidvance
10- 13 Selection — Mass, Pure line and maternal selestt pure line theory
14- 15 Combination breeding — objectives and tygemndling of segregating generations
16-17 Back cross breeding — advantages and methgpdelmultiline concept
18 Heterosis breeding — features and theories ofrbigge- estimation of heterosis
Mid Term Examination
19- 21 Exploitation of hybrid vigour, developmentinbred lines and their evaluation —
inbreeding depression-Types ofrlugh- Single cross, three way and double cross
hybrids, synthetics and composites
22 Concepts of population genetics and Hardy Weinkserg
23— 24 Population improvement - different typesaxfurrent selection schemes
25 Asexually propagated crops — their genetic bagisbmeeding - Clonal selection
26— 27 Mutation breeding — types and nature of momati Mutagens- physical
and chemical mutagens
28 Handling of mutated populations- problems and peotp

Nogaswd

29 Breeding for biotic & abiotic stresses
30 -31 Polyploidy breeding-origin and classificationlyploids
32 Role of polyploidy in evolution of crgtants - Evolution of bread wheat , cotton,
U’s triangle

33. Wide hybridization and pre breeding, significanceiiop improvement
34 — 35 Recent approaches in crop improvement - DNwkers, marker assisted selection
36 Participatory plant breeding, Plant Breeders arfeb€mer’s Rights

Practical schedule

1 Plant Breeder’s kit, Study of germplasm afious crops

2-3 Floral biology of self pollinated crops likee, cowpea etc

4 -5. Floral biology of cross pollinated cropseliknaize, coconut etc

6 -8 Emasculation & Hybridization techniques arigus self and cross pollinated crops
9 Study of male sterility system in crops andsequences of inbreeding

10. Field layout of experiments, Data collectiord Maintenance of records and registers
11. Designs used in plant breeding experimems)ysis of Randomized Block Design
12. Estimation of variability parameters- meamge variance, SD, SE,

genotypic & phenotypic coefficient of vditas, Heritability& Genetic Advance
13. Estimation of Heterosis and inbreeding degioes
14. Prediction of performance of three way ci&g$3ouble cross hybrids
15 Problems on Hardy Weinberg Law
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16. Identification of mode of pollination in avgn crop
17 Estimation of extent of natural out- crossing
18. Practical Examination

Suggested Readings

1. Acquaah, G. 2007Principles of Plant Genetics & BreedinBlackwell Publishing Co., New
Delhi.

2. Allard, R.W. 1981 Principles of Plant Breedinglohn Wiley & Sons, New York.

3. Chopra, V. L. 2004Plant Breeding Oxford & IBH Publishing Co. Pvt. Ltd., New Delhi.

4, Gupta, S. K. 200%ractical Plant BreedingAgribios, Jodhpur.

5. Roy, D. 2003Plant Breeding, Analysis and Exploitation of Vaioat Narosa Publishing
House Pvt. Ltd., New Delhi.

6. Sharma, J. R. 200Principles and Practice of Plant Breedinfata McGraw-Hill Publishing
Co. Pvt. Ltd., New Delhi.

7. Simmonds, N.W. and Smartt, J. 20P4inciples of Crop ImprovemenViley India Pvt. Ltd.,
New Delhi.

8. Singh, B. D. 2014 Plant Breeding Principles and Method#alyani Publishers, Ludhiana.

9. Singh, P. 20020bjective Genetics and Plant Breedilyani Publishers, Ludhiana.

10. Singh, P. 2006Essentials of Plant Breedin&alyani Publishers, Ludhiana.

11. Singh, P. and Narayanam, S. S. 2009. Biometricelhifigues in Plant Breeding {'&d.).
Kalyani Publishers, Ludhiana.

12. Singh, S. and Pawar, I. S. 20@&netic Bases and Methods of Plant BreedCi§S
Publishers, New Delhi.

3. Pbgn. 2103 Crop improvement | (1+1)
Theory

Centers of origin, distribution of species, wildlateres in different cereals; pulses; oilseeds;
vegetables; Plant genetic resources, its utilinaind conservation Floral biology, study of gersetic
of qualitative and quantitative characters; Impotrtaoncepts of breeding self pollinated, cross
pollinated and vegetatively propagated crops; Méjaeding objectives and procedures including
conventional and modern innovative approaches éeeldpment of hybrids and varieties for yield,
adaptability, stability, abiotic and biotic straséerance and quality (physical, chemical, nutnéb;
Seed production technology in self pollinated, srpsllinated and vegetatively propagated crops.
Hybrid seed production technology in Maize, Ricarghum, Pearl millet and Pigeonpea, etc.
Ideotype concept and climate resilient crop vaegefor future.

Practical

Emasculation and hybridization techniques in ddfegrcrop species; viz., Rice, Maize, Sorghum,
Pearl Millet, Ragi, Pigeonpea, Urdbean, Mungbeayb8an, Groundnut, Seasame, Caster, Cotton,
Cowpea, Pearl millet. Handling of germplasm andegating populations by different methods like
pedigree, bulk and single seed decent methodsy Stlufield techniques for seed production and
hybrid seeds production crops; Estimation of hetieronbreeding depression and heritability; Layout
of field experiments; Study of quality charactatsnor parents for different characters; Visit tede
production plots; Visit to AICRP plots of differefield crops.

Lecture schedule

1 Plant genetic resources — its utilistion aodservation
2 Important concepts of breeding self pollinatedss pollinated and vegetatively propagated
crops
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3 Breeding objectives and conventional as wethadern approaches for development of
varieties and hybrids for yield,adaptability,sli#y and quality (physical, chemical and
Nutritional)

4-5 Centers of origin, distribution of speciesildwrelatives, breeding methods and hybrid
seed production technology in rice,.

6-7 Centers of origin, distribution of speciesjdaelatives and breeding methods in wheat,
sorghum and bajra

8 Centers of origin, distribution of speciesjldwrelatives and breeding methods and
techniques of maize

9-10  Centers of origin, distribution of speciedgwelatives and breeding methods in pulses-
cow pea, pigeon pea, mung bean, bleag
Mid Term Examination

11-13 Centers of origin, distribution of speciesjldwrelatives and breeding methods in
oilseeds - coconut, groundnut, sesame, castidrean, sunflower,

14 - 15 Centers of origin, distribution of speciesild relatives and breeding methods in
vegetables — tomato, bhindi, chilli, brinjal,

16-17 Centers of origin, distribution of speciesild relatives and breeding methods in
vegetables - cucurbits.

18 Ideotype concept and climate resilient crapeties for future.

Practical schedule

1. Floral biology, emasculation, hybridizatiosheiques and parentage of released varieties/
hybrids in rice

2 Floral biology, emasculation, hybridizationheiues and parentage of released varieties in
sorghum

3 Floral biology, emasculation, hybridizationhiamues and parentage of released varieties/
hybrids in maize

4 Floral biology, emasculation, hybridizationhiamues and parentage of released varieties/
hybrids in bajra

5 Floral biology, emasculation, hybridizationtieiques and parentage of released varieties in
redgram, cowpea

6 Floral biology, emasculation, hybridizationtiajues and parentage of released varieties in
green gram/black gram

7 Floral biology, emasculation, hybridizationtieiques and parentage of released varieties in
ground nut

8 Floral biology, emasculation, hybridizationhaemues and parentage of released varieties/

hybrids in coconut / sesame

9-10 Floral biology, emasculation, hybridizatiachniques and parentage of released varieties
in cucurbits

11-12 Floral biology, emasculation, hybridizatiechniques and parentage of released varieties
in chilli/ brinjal/ tomato

13 Floral biology, emasculation, hybridizatioshaiques and parentage of released varieties/
hybrids in Bhindi / cotton

14 Study of quality characters and donor partmtdifferent characters

15 Estimation of heritability, heterosis and iexling depression

16 Lay out of field experiments and study of fieldlia@ues for seed production
17. Visit to seed production plots and ARCEenters

18. Practical Examination

Suggested Readings

1. Banga, S.S. and Banga, S.K.1988brid Cultivar DevelopmentNarosa Publishing House
Pvt. Ltd., New Delhi.
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2. Chahal, G.S. and Gosal S.S. 20Rénciples and procedures of Plant Breedingarosa
Publishing House Pvt. Ltd., New Delhi.

3. Chopra, V. L. and Prakash, S. 2082olution and Adaptation of Cereal Crof3xford
University Press

4, Fehar, W.R.1987Principles of Cultivar Developmef@ol. | & Il ). Macmillan publishing
Co., New York.

5. Hancock, J.F. 198®lant Evolution and the Origin of Crop Specidrentice Hall,
Englewood Cliffs, New Jersey.

6. Ram, H. H. and Singh, H.G. 198Brop Breeding and Genetic&Kalyani Publishers,
Ludhiana.

7. Singh, B.D. 2002Plant Breeding Principles and Methad&alyani Publishers, Ludhiana.

8. Simmonds, N.W. and Smartt, J. 20P4inciples of Crop ImprovemenViley India Pvt. Ltd.,

New Delhi.
9. Stoskopf, N. C., Dwight Tomes, T. and ChristieRB2006. Plant Breeding Theory and
Practice. Scientific Publishergd{&), Jodhpur.

4. Pbgn. 2204 Crop improvement 1l (1+1)
Theory

Centers of origin, distribution of species, wildateves in different cash crops; horticultural cspp
fodder crops and fruit crops. Plant genetic resesjrits utilization and conservation; Floral bigipg
study of genetics of qualitative and quantitativearacters; Important concepts of breeding self
pollinated, cross pollinated and vegetatively pgazgad crops; Major breeding objectives and
procedures including conventional and modern intie@approaches for development of hybrids and
varieties for yield, adaptability, stability, abiotand biotic stress tolerance and quality (physica
chemical, nutritional); Seed production technolaggelf pollinated, cross pollinated and vegetdyive
propagated crops. Hybrid seed production technotdgyops. Ideotype concept and climate resilient
crop varieties for future.

Practical

Emasculation and hybridization techniques in dédfercrop species namely sugarcane. Handling of
germplasm and segregating populations by differeaethods like pedigree, bulk and single seed
decent methods; Study of field techniques for ggeduction and hybrid seeds production in crops;
Estimation of heterosis, inbreeding depressiontardability; Layout of field experiments; Study of
quality characters, study of donor parents foredéht characters; Visit to seed production ploisjtV

to AICRP plots of different field crops.

Lecture schedule

1 Important concepts of breeding self pollidateross pollinated and vegetatively propagated
crops

2 Genetics of qualitative and quantitative elotars

3 Breeding objectives and conventional andeno@pproaches for development of varieties

and hybrids for yield, adaptability, stability agdality (physical, chemical and Nutritional)
4-5 Centers of origin, distribution of specieddwelatives, breeding methods and hybrid
seed production technology in sugar cane.

6 Centers of origin, distribution of speciesld relatives and breeding methods in tapioca,
rubber
7 Centers of origin, distribution of speciesjldwrelatives and breeding methods and

techniques of cocoa
8-9 Centers of origin, distribution of speciefid relatives and breeding methods in pepper
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Mid Term Examination

10-11 Centers of origin, distribution of speciedg|d relatives and breeding methods in other
spices like cardamom

12 -13 Centers of origin, distribution of speciasld relatives and breeding methods in mango,
cashew, banana

14-15 Centers of origin, distribution of speciefid relatives and breeding methods in ornamentals
like orchids, anthurium etc.

16 Centers of origin, distribution of speciesidwelatives and breeding methods in fodder crops

17 Centers of origin, distribution of speciesidwelatives and breeding methods in important
medicinal plants

18 Ideotype concept and climate resilient crapeties for future.

Practical schedule

1. Floral biology, emasculation, hybridizatiosheiques and parentage of released varieties/
hybrids sugarcane

2 Floral biology, emasculation, hybridizationhe@ues and parentage of released varieties in
rubber

3 Floral biology, emasculation, hybridizationtiajues and parentage of released varieties in
cotton

4 Floral biology, emasculation, hybridizationha@ues and parentage of released varieties in
cocoa

5 Floral biology, emasculation, hybridizationtieiques and parentage of released varieties in
pepper

6 Floral biology, emasculation, hybridization tejues and parentage of released varieties in
mango

7 Floral biology, emasculation, hybridization teitjues and parentage of released varieties in
cashew

8 Floral biology, emasculation, hybridizationtiamjues and parentage of released varieties in
banana

9 Floral biology, emasculation, hybridizationhieiques and parentage of released varieties

in tapioca and sweet potato
10-11 Floral biology, emasculation, hybridizatiechniques and parentage of released varieties
in spices like cardamom
12-13 Floral biology, emasculation, hybridizatiechniques and parentage of released varieties
in ornamentals — anthurium and orchids

14 Floral biology, emasculation, hybridizatiosheiques and parentage of released varieties in
fodder crops

15 Estimation of Heterosis and Inbreeding Depogssi

16 Lay out of field experiments and studlfield techniques for seed production

17 Visit to seed production plots and visit to AICRéhters

18 Practical Examination

Suggested Readings

1. Abraham, A. and Valsala, D. 198htroduction to Orchids with illustration and degations
of 150 South Indian Orchid§BGRI, Thiruvananthapuram
2. Banga, S.S. and Banga, S.K. 1998;brid Cultivar DevelopmentNarosa Publishing House

Pvt. Ltd., New Delhi.

3. Chahal, G.S. and Gosal S.S. 20Rénciples and procedures of Plant Breedingarosa
Publishing House Pvt. Ltd., New Delhi.

4. Fehar, W.R.1987Principles of Cultivar Developmefol. | & 11 ). Macmillan publishing
Co., New York.

48



5. Hancock, J.F. 198®lant Evolution and the Origin of Crop Specidrentice Hall,
Englewood  Cliffs, New Jersey.

6. Mercy, S. T. and Dale, B. 199@rchids St Joseph'’s press, Thruvananthapuram.

7. Ram, H. H. and Singh, H.G. 198Brop Breeding and Genetic¥Kalyani Publishers,
Ludhiana.

8. Singh, B.D. 2002Plant Breeding Principles and Methaod&alyani Publishers, Ludhiana.

9. Simmonds, N.W. and Smartt, J. 20P4inciples of Crop Improvemeniley India Pvt. Ltd.,
New Delhi.

10. Stoskopf, N. C., Tomes, T. D. and Christie, B.RO&®lant Breeding- Theory and
Practice. Scientific Publishers (India), Jodhpur.

5. Pbgn. 3205 Intellectual Property Rights (1+0)

Theory

Introduction and meaning of intellectual propefttyief introduction to GATT, WTO, TRIPs and
WIPO, Treaties for IPR protection: Madrid protocBerne Convention, Budapest treaty, etc. Types
of Intellectual Property and legislations coveritR in India:-Patents, Copyrights, Trademark,
Industrial design, Geographical indications, Inégd circuits, Trade secrets. Patents Act 1970 and
Patent system in India, patentability, process @oduct patent, filing of patent, patent specifimat
patent claims, Patent opposition and revocatioritingeement, Compulsory licensing, Patent
Cooperation Treaty, Patent search and patent daab@rigin and history including a brief
introduction to UPOV for protection of plant varest, Protection of plant varieties under UPOV and
PPV&FR Act of India, Plant breeders rights, Regititm of plant varieties under PPV&FR Act 2001,
breeders, researcher and farmers rights. Traditiormaviedge-meaning and rights of TK holders.
Convention on Biological Diversity, Internationakaty on plant genetic resources for food and
agriculture (ITPGRFA). Indian Biological Diversit&ct, 2002 and its salient features, access and
benefit sharing.

Lecture schedule

1 Introduction and meaning of intellectual pdp
2-3 Introduction to GATT, WTO, TRIPs and WIPO
4 Treaties for IPR protection: Madrid protod®érne Convention, Budapest treaty, etc

5-8  Types of Intellectual Property and legislasi@overing IPR in India - Patents, Copyrights,
Trademark, Industrial design, Geographiudications, Integrated circuits, Trade secrets

9 Patent opposition and revocation, infringetne
Mid Term Examination
10 Compulsory licensing, Patent Cooperatioealy, Patent search and patent database

11 -12 Origin, history and introduction to UPO\Rrotection of plant varieties under UPOV
and PPV&FR Act of India

13 Registration of plant varieties under PPYR&#&ct 2001

14 Plant breeders rights, researcher and farrights

15 Traditional knowledge-meaning and right§ Kfholders

16 Convention on Biological Diversity, Interiwattal treaty on plant genetic resources for food
and agriculture (ITPGRFA).

17 -18 Indian Biological Diversity Act, 2002 aitd salient features, access and benefit sharing

Suggested Readings

1. Acharya N. K. 2014. Text Book of Intellectual Property Righfssia Law House,
Hyderabad.

2. Adukia, R.S. 2013Handbook on Intellectual Property Rights in Indizain Book Depot.
New Delhi.
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Catherine, J. 200Tntellectual property : patents, trademarks, coghtis, trade secrets.
Entrepreneur Presklolland.

Elsy, C. R., Thomas,J. K. and Mohandas, H. 2@@@ner on IPR in AgricultureKerala
Agricultural University, Vellanikkara.

Elsy, C. R., Joseph, J. and Thomas,J. K. 2@étection and Management of IPR in
Agriculture.Kerala Agricultural University, Vellanikkara.

GOI. 2001The Protection of Plant varieties and Farmers Rigiihe Gazette of India 2(1)

Ministry of Law, Justice and Companyahfs, GOI, New Delhi.

GOI. 2003.The Biological Diversity Act, 2002 he Gazette of India Il (1) Ministry of Law,
GOl, New Delhi.

Karki, M. M. S.2009.Intellectual Property Rights: Basic Concepfglantic Publishers,
Mumbai.

RosedarS.R.A.2014.Intellectual Property Righ{¢*Ed.) LexisNexis.

Important Websites

www.ipindia.nic.in — CGPDT, India

www.patentoffice.nic.in — Patent office, India

http://copyright.gov.in/ - Copyright Office, India

www.plantauthority.gov.in — Plant Varieties andiRars’ Rights Authority, India
http://nbaindia.org/ - National Biodiversity Authiyr

www.nipo.in — The Indian IPR Foundation

www.wipo.int — World Intellectual Property Organtisen

http://www.wto.org — World Trade Organisation
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SEED SCIENCE TECHNOLOGY
1. Sdtec 3201 Principles of Seed Technology (2+1
Theory

Seed and seed technology: introduction, definitidls, importance in increasing agricultural
production. Difference between seed and grain amtept of seed quality. Deterioration causes of
crop varieties and their control. Maintenance dfigdie purity during seed production. Genetic and
agronomic principles of seed production. Differef@tsses of seed and truthfully labeled seed. Seed
certification, phases of certification. Proceduedeed certification, field inspection. Foundatsrd
certified seed production of important cereals éRiwheat and maize), pulses (Cowpea, mung, urd,
pigeonpea, field bean and soybean), oilseeds (®gsaatonut, sunflower, groundnut), fodder
(Guinea grass, napier grass and lucern), and afelgst (Bhindi, tomato, brinjal, chillies and
cucurbitaceous vegetables). Seed Act and Seed otcement. Central Seed Committee, Central
Seed Certification Board, State Seed Certificatidgency, Central and State Seed Testing
Laboratories. Duty and powers of seed inspectdenoés and penalties. Seeds Control Order 1983
and Seed Bill 2004 and other issues related to geelity regulation. Varietal identification throlug
electrophoresis and biochemical tests. Synthegdsand terminator gene technology. Detection of
genetically modified crops. Transgene contaminationon-GM crops, GM crops and organic seed
production. Physiological and harvestable matur8ged dormancy, internal and external factors
affecting dormancy in seeds. Seed drying. SeedegBing and their steps. Seed treatment, its
importance, methods of application. Seed packiegdSampling and testing. Seed storage: general
principles, stages and factors affecting seed Mihgeuring storage. Measures for pest and disease
control during storage. Seed marketing: structund arganization, sales generation activities,
promotional media. Factors affecting seed marketRmle of WTO and OECD in seed marketing.
Private and public sectors and their productionraadketing strategies. Participatory seed prodactio
and seed village concept

Practical

Varietal identification through seed structure andrphology, physical characteristics of seed and
biochemical tests. Germination test in field andtiboltural crops. Quick viability test of field dn
horticultural crops. Seedling vigour tests. Seeui@ang principles and procedures; Physical purity
analysis of field and horticultural crops. Genepigrity test: Grow out test and electrophoresis.
Roguing, field inspection and preparation of figldpection report. Seed production in major cereals
pulses, oilseeds and vegetable crops. Visit to sestthg laboratories, farms and seed processing
plants.

Lecture schedule

1. Seed and seed technology: introduction, dedmitits importance in increasing agricultural
production. Difference between seed and grain.

Concept of seed quality. Deterioration causesap varieties and their control. Maintenance
of genetic purity during seed production.

Genetic and agronomic principles of seed prodnct

Different classes of seed and truthfully labededd.

Seed certification, phases of certification.

Procedure for seed certification, field inspmtt

7 & 8. Seed production of important cereals (Rigkeat and maize)

9 &10. Seed production of important pulses (Cowpaang, urd, pigeonpea, field bean and soybean)
11&12. Seed production of important oilseeds (Sesamconut, sunflower, groundnut)

13. Seed production of important fodder crops (Baigrass, napier grass and lucern)

n

ogkw
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14815 Seed production of important vegetables (Bhitomato, brinjal, chillies and cucurbitaceous
vegetables)

16. Seed Act and Seed Act enforcement. Centradl 8@smmittee, Central Seed Certification
Board, State Seed Certification Agency, Centrdl &tate Seed Testing Laboratories

17. Duty and powers of seed inspector, offencespamalties.
18. Seeds Control Order 1983 and Seed Bill 200d @ther issues related to seed quality
regulation

Mid Term Examination

19. Varietal Identification through molecularttes

20. Varietal Identification through Grow out tests

21. Varietal Identification through biochemicast®

22. Synthetic seeds and terminator gene technoldepection of genetically modified crops
23. Transgene contamination in non-GM crops, Gypsrand organic seed production.
24. Physiological and harvestable maturity.

25. Seed dormancy- internal and external factibestang dormancy in seeds.

26. Seed processing and their steps. Seed pglletin
27. Seed drying

28. Seed treatment, its importance, methods dicapion
29. Seed packing, Seed sampling and testing.

30. Seed storage: general principles, stagesaamor$ affecting seed longevity during storage.
31. Measures for pest and disease control dutorgge.

32. Seed marketing: structure and organizatidassgeneration activities.

33. Dockage. Factors affecting seed markeRude of WTO and OECD in seed marketing.
34. Private and public sectors and their prodactiod marketing strategies.

35. Participatory seed production

36. Seed village concept

Practical schedule

1. Varietal identification through seed structarel morphology
2. Varietal identification through physical chaexddtics of seed
3. Varietal identification through biochemicaltges

4, Germination test in field and horticultural pso

5. Quick viability test of field and horticulturatops

6. Seedling vigour test.

7. Seed sampling principles and procedures

8. Physical purity analysis of field and horticu#l crops

0. Genetic purity test: Grow out test and elediwpsis

10. Roguing, field inspection and preparationielifinspection report
11. Seed production in major cereals

12. Seed production in major pulses

13. Seed production in major oilseeds

14-15. Seed production in vegetable crops

16. Visit to seed testing laboratories, farms

17. Visit to seed processing plant.

18. Practical Examination

Suggested Reading

1. Agrawal, P.K.and Dadlani, M. 1999.echniques in seed science and technol@puth
Asian Publishers, New Delhi.

2. Agrawal, R.L.1996Seed Technologpxford & IBH Publication Co., New Delhi.
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N o g &

10.

11.

12.

13.

14.
15.
16.

Basra, A.S. 200ZHeterosisand Hybrid Seed Production in Agronomic Cro8S
Publishors and Distributors, New Delhi.

Dahiya, B.S.; Rai, K.N. 19%eed Technolodyalyani Publishers, Ludhiana
George, R.A.T. 2009%/egetable Seed Production (Ed. GABI, Wallingford, UK.
Khare and Bhale , 201&eed Technologcientific Publishers, New Delhi.

Stoskopf,N.C., Tomes, D.T. and Christie, B.R. 20B&nt Breeding Theory and Practice
Scientific Publishers (India), Jodhpur.

Nema, N.P. 199%rinciples of Seed Certification and Testirglied Publishers Pvt. Ltd.,
New Delhi.

Renugadevi, J., Srimathi, P. Ranganayaki, R.R aadddmani, V. 2012A handbook of Seed
Testing Agribios (India).

Roy, B., Basu, A.K. and Mandal, A.B. 20 Eeeding Biotechnology and Seed Production
of Field Crops. New India Publishing Agency, New Delhi.

Sharma, J.P. 2011. Qitp Seed Production of Vegetable Crops Technobldditterventions,
Volume 2: Crop Specific Aspeétalyani Publishers, Ludhiana.

Singh, P. and Asat, I. B.S. 20@eed Production Technology of Vegetahlss/a
Publishing House, New Delhi.

Singh, S.P. 2005Seed Production of Commercial Vegetablsgrotech Publishing
Academy, New Delhi.

Thompson, J.R.197%n introduction of Seed technologlyeonard Hill, London.
Tomar H.P.S. 2014eed Technologywman Publishing House,Meerut

Verma, O.P. 2011Seed Production Technology of Major Cropsiya Publishing House,
New Delhi.
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HORTICULTURE
1. Hort. 1101. Fundamentals of Horticulture (1+1)
Theory

Horticulture - definition, evolution, art, sciencgpcation, hobby, etc - importance, divisions,
classification of crops; Commercial orchards, garded plantations — selection of site for crops -
climate, soil, socio-economic factors; Orchard plag, layout, peg marking, planting systems,
spacing, digging pits, age of planting materiaftgracare, inter cropping, mixed cropping, etc;dre
forms and functions training and pruning in hortigtal crops, principles and methods. Techniques of
training and pruning — root pruning, girdling, ring, notching, smudging, and bending, thinning -
chemical and mechanical; Phases of growth and deweint - vegetative/ reproductive balance;
flowering, bearing habit and its classification;ufrset - carbon nitrogen relation, structure and
process in relation to set and drop, factors affgcand measures to overcome drop; Problems of
unfruitfulness - internal factors, external factermeasures to overcome; seedlessness in hortadultu
crops - significance and induction; Plant growtlgutators in horticulture - natural and synthetic
regulators - preparation and methods of applicatant propagation - definition and basic congepts
types - advantages and disadvantages, Potting epadting - objectives and uses, containers and
potting media/ mixture - kinds, qualities, pre-filag treatments; Propagation by seed - seed qealiti
seed testing, seed germination - types of seed ataryn pre-sowing treatments — factors affecting
germination. Asexual propagation - apomixis, poligeyony, plant modifications for vegetative
propagation - bud sports, chimeras; Propagatiorutiings - types of cuttings - factors affecting
rooting of cuttings; Propagation by layering - achees and disadvantages -types of layering;
Propagation by grafting - advantages and disadgastastock - scion relationships, incompatibility;
Grafting and budding - methods - advantages anaddentages - separation and after care; Plant
propagating structures - green house/ glass htwgehed, cold frame, lath house, net house, mist
chamber; Nursery - site selection, lay-out, comptsieprogeny orchards, sales unit, display area,
management, maintenance, commercial propagationsedécted horticultural plants; Micro
propagation of horticultural plants - definitioniiniples, methods, advantages and disadvantages,
field of application in horticultural crops.

Practical

Practice in propagation of plants through seedsnilfization with media , implements and
containers for plant propagation. Studies on sessting, certification and storage. Practice in
rootstock production, vegetative propagation meshed cutting, budding, grafting layering etc.
separation of propagules. Use of growth regulatorsplant propagation. Study of propagation
through tissue culture. Studies on preparation esfighs and estimates for establishment of plant
propagation unit, plant growing structures andutssulture unit. Identification of common pests and
diseases in nursery plants and their control. \esdlifferent types of nurseries, selection of sitel
layout— Familiarization with components of nurserdandling, display and sales of plants — cultural
practices — Estimation of production costs foratit kinds of planting materials. Practice of ipgtt
/bagging, re-potting etc. Packing and transportnafsery materials. Practice in tissue culture
laboratory. Registers to be maintained in a commakerwrsery. Visit to different nurseries (both
government and private).

Lecture schedule
1-2 Horticulture - definition, importance, divisioand classification of horticultural crops.
Importance of horticulture in India and Kerala.

3 Commercial orchards, garden and plantationkeesen of site for perennial horticultural
crops - climate, soil, socio economic factors.
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10

11

12

13

14

15

16

17

18

Orchard planning, layout, planting systems - ag@ment practices- methods,
intercropping, mixed cropping etc.

Tree forms and functions - Training and pruninghorticultural crops- principles and
methods, techniques of training and pruning, thiitning.

Phases of growth and development, vegetativaodeptive balance. Flowering in
plants - bearing habit and its classificatiorcidas associated with flowering and fruit set.
Fruit set and development - structure and psascerned with setting. Fruit drop -
factors affecting and control measures - unfrings- internal and external factors.
Seedlessness in horticultural crops; signifiezanad induction.

Bioregulators- Natural and synthetic regulaterfkole of bioregulators in horticultural
crops - preparation and methods of application.

Mid Term Examination

Plant propagation-definition and basic concepypes of propagation- advantages and
disadvantages, media, containers, potting, regpfre-planting treatments.

Propagation by seed - seed germination - dasynand presowing treatments of seeds,
seed viability and quality seed testing.

Asexual propagation - propagation by apomi@mbryos, bud sports, chimeras. Plant
modifications suitable for vegetative method obpagation - propagation by cuttings, t
ypes of cuttings, factors affecting rooting oftmgs.

Propagation by layering - advantages, disadgas - types of layering.

Propagation by grafting - advantages and dmatdges - methods of grafting -
development of graft unions, separation and afiee. Stock-scion relationship - Graft
incompatibility - factors affecting incompatibyit

Propagation by budding, advantages and distalyesy methods of budding - A comparative
study between grafting and budding.

Micropropagation of horticultural plants — ahétfion, principles, methods — advantages
and disadvantages - field of application in haitieral crops.

Plant propagating structures-.greenhouse, lglasge, hot bed, cold frame, lath house, net
house, mist chamber, classification of nurserysla

Nursery - site selection, layout - componerftaa cmursery — production unit, sales unit,
display area, management and maintenance, prégagahit - close planted progeny
orchards.

Practical schedule

1.

Familiarization with horticultural crops- fruitsjegetables, ornamental plants, plantation
crops, spices, medicinal and aromatic plants

Planting systems and layout of perennial horticaltcrops

Planting and aftercare of perennial horticultwralps

Tools and implements used in horticulture

Training and pruning of horticultural plants

Bearing habits of perennial horticultural crops

Growth regulators in horticulture

Propagation of plants through seeds, protray seeproduction

Potting and repotting and familiarization with rreed

Propagation of plants through specializeccsires

Propagation of plants through cutting

Propagation of plants through layering

Propagation of plants through grafting

Propagation of plants through budding

Familiarization with components of nurseribandling, display and sales of plants — cultural
practices . Registers to be maintained in a cortialarursery.

Studies on preparation of designs and estarfateestablishment of plant propagation unit,
plant growing structures and tissue culture unit.
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17. Visit to different types of nurseries.
18. Practical Examination

Suggested Readings

1. Bose, T.K., Mitra, S.K. and Sadhu, K. 198Bropagation of Tropical and Subtropical

Horticultural rops Naya Prokash, Calcutta.

Christepher, E.P. 1958itroductory Horticulture Mc Graw Hill, New Delhi.

Denixon, R.l. 1979Principles of Horticulture Mac Millan, New York.

Edmond, J.B., Sen, T.D., Andrews, T.S and HalfadRe(z. 1977. Fundamentals of

Horticulture. Tata Mc Graw Hill, New Delhi.

Halfacre, R.G. and Barden, JA. 19Hrticulture. Mc Graw Hill, New Delhi.

Hartmann, HT. and Kester, D.E.1988ant propagation - Principles and practiceRrentice-

Hall, New Delhi.

Janick, J. 1963orticultural ScienceW.H. Freeman, Sanfrancisco.

Singh, J. 2002Basic Horticulturg Kalyani Publishers.

Kumar, N. 1990Introduction to Horticulture Rajalekshmi Publication, Nagercoil.

0. Leopold, A.C. and Kriedeman, P.E. 19'Pant Growth and Developmerifata Mc Graw
Hill Publishing Co. Ltd., New Delhi.

11. Peter, K. V Basics of HorticultureNew India Publishing Agency, New Delhi.

12. Sheela, V.L. 2011Horticulture. MJP Publishers, Chennai.

13. Thorpe, T.A. 1981Plant Tissue Culture: Methods and Application irridglture. Academic

Press, New York.
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2. Hort.2102 Production Technology for Plantation cops -2+1
Theory

Plantation crops- introduction-importance- areapodpction, problems and prospects-origin,
distribution- botany, varieties- climate, soil esgelection-propagation, production of quality itz
materials and hybrids, nursery management-laydantipg, aftercare-irrigation, manuring -stage of
harvest, harvesting, yield, on farm processingw@sets of coconut, arecanut, oil palm, rubber, cashew
tea, coffee and cocoa.

Practical

Morphology, floral biology, propagation and nursegchniques, production of quality planting
materials and hybrids, seedling selection, Fanskdion with varieties, Moisture conservation
methods in plantation. Layout and planting, margircare and management of plantations. Tapping
systems in rubber. Training and pruning in teafeménd cocoa.

Lecture schedule
Coconut: Importance, origin, distribution area @noduction- botany-

1.
2. Coconut: Varieties-selection of mother palm armtipction and selection of seedling.
commercial production of hybrids- ( TxT,OXDXT)

3. Coconut:  Climate and soil-site selection-layandl planting,

4, Coconut: Care and management of young and aduofispananuring, irrigation, moisture
conservation

5. Coconut: Intercropping- coconut based croppirgiesy, harvesting, yield- Tapping.

6. Coconut: Problems and prospects of cultivation

7. Arecanut: Importance-origin-distribution-area, gwotion botany and varieties,

8. Arecanut: Climate and soil- mother palm selectionsery technique- selection of

seedlings.
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9.

10.
11.
12.
13.
14.
15.
16.

17.

18.

Arecanut: Site selection-land preparation-layoutd aplanting-management of palms-
arecanut based cropping system-harvesting-yield.

Arecanut: Problems and prospects of cultivation

Oil palm: Importance- origin-distribution-area-pradion-botany and varieties.

Oil palm: Seed germination and other nursery teges.

Oil palm: Climate and soil- site selection- lay@i#nting, management of palms.
Harvesting, and yield.

Rubber: Importance-origin- distribution- area, protbn, botany varieties-clones —
primary, secondary, tertiary, other natural rubpelding plants-.

Rubber: Climate and soil- site selection- soil @wmation measures-layout and planting-
nursery techniques, planting materials

Rubber: management of trees before and after cooen@nt of tapping-cover cropping-
intercropping- bee keeping

Rubber: Tapping - systems of tapping- -plugging maeésm-tapping tools- different
methods of tapping —micro tapping, slaughter tagpicontrolled upward tapping,
ladder tapping- latex stimulation- rain guarding.

Rubber: Marketable forms of rubber — PFL, LC, shediber, crumb rubber, block r
ubber, TSR — other ancillary products

Mid Term Examination

19.
20.
21.

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

Cashew: Importance-origin-distribution-area-pro@utt constraints in  production,
future prospects

Cashew: Botany and varieties-propagation-nursetynigue

Cashew: climate and soil-Site selection-layout-fienmaterials, planting -high density
planting-cultural practices-manuring and fertitizgplication - intercropping-  training and
pruning, field problems

Cashew: Harvesting, yield, top working — processgrgding and packing

Tea: Importance- origin-distribution-area-produstjsroblems and prospects

Tea: Botany —Assam and china jats, clones, biclandlpoly clonal progenies - clonal
selection propagation - nursery technigues.

Tea: Climate and soil, Site selection- land prefiamdayout and planting — shade
management

Tea manuring, training — development of pluckingdéa- methods, pruning- top pruning,
fringe/lung pruning, skiffing, rejuvenation.

Tea: cultural practices- harvesting — methods -Auah mechanical, yield — black tea,
green tea, oolong tea, brick tea.

Coffee: Importance-origin and distribution- areayduction- problems and prospects
Coffee: botany species and varieties- - climate il

Coffee: Nursery techniques layout and planting- ald&hing contour strip-shade
management-nutrition and fertiliser management

Coffee: training and pruning- - irrigation, droughtanagement practices, flowering —
floral malformations, improving fruit set

Coffee: Harvesting- fly picking, main picking, §tping, gleaning, bean abnormalities, yield,
field problems, parchment and cherry coffee.

Cocoa: Importance-origin -distribution- area- prciitan, botany and varieties

Cocoa: Climate and soil-nursery techniques, laylaud preparation, planting

Cocoa: Manuring and other management- trainingpainding- top working

Cocoa: Harvesting and on farm processing and yield.

Practical schedule

1.
2.
3.

Coconut : Morphology and floral biology of coconut
Coconut : Techniques of selfing and crossing.
Coconut : Mother palm and seedling selection-phanti

57



Coconut : Manuring, Husk burial.

Arecanut: Morphology and Floral biology, identifima of varieties.
Arecanut: Sowing- seedling selection- planting, oramg.

Oil palm : Morphology and Floral biology- ideritifition of types
Rubber : Morphology and floral biology,

Rubber : Propagation, planting materials

Tapping : Marking for tapping, methods and systefrtapping.
Cashew : Botany, Floral biology, identificatiohvarieties
Cashew : Propagation techniques — Layering, G@ftop working.
Tea : Morphology and Floral biology - training gmdining.
Coffee : Morphology and Floral biology, identift@a of species and varieties.
Coffee : Propagation- training and pruning

Cocoa : Morphology and Floral biology- identificat of varieties
Cocoa : Propagation-seed and vegetative methoalstin.
Practical Examination

Each student will maintain 50 sq. m area each & plantation crop to gain hands-on
experience in the above practical aspects

Suggested Readings

10.
11.
12.

13.
14.

15.
16.

Balasimha, D. and Rajagopal, V.20@4¢ecanuf CPCRI, Kasagod, Kerala.

Banerjee,B. 1993ea production and processin@xford and IBH Publishing Co.Pvt.Ltd
Bose, T.K., Parthasarathy,V.A. and Chattopadhyay, P006.Plantation Crops Vol 1 & 2.
Nayaudyog Publication, Kolkata, India.

Chadha,K.L. 2001Hand book of Horticulturel CAR, New Delhi.

Corley, R.H.V.,Hardon.J.J. and Wood B.J.19986.palm ResearchElsevier Pub.co.

CPCRI. 200X offee guide Central Coffee Research Institute, Coffee Board,
Chickamangalur, Karnataka.

Dashora, L.K.., Dashora, A. and Lakhawat, S.S. 2806duction technology of plantation
crops, spices, aromatic and medicinal pladtgrotech publishing academy, Udaipur, 352p
Kumar, N. 2003Introduction to spices, plantation crops, mediciaatl aromatic plants.
Namboothiri, K.U.K. and Singh, H.P. 200lrends in Coconut Research and Development in
India. Coconut Development Board, Cochi.

Oxford & IBH Publishing Co. Pvt. Ltd., New Delhi

Peter,K.V. 2011Plantation cropsNational Book Trust, New Delhi, 332p

Purseglove. 1978 ropical Crops. Monocots (Vol | & Il combined)

Rao.E.V.B., Nambiar. K.K.N., Nambiar.M.C, and Nai.K. (Eds) 1979.Monograph on
Plantation Crops I. Cashew (Anacardium occidentalPCRI, Kasargod.

Sethuraj,M.N. and Mathew,N.M. 199%atural Rubber, Biology, Cultivation and
TechnologyElsevier, Amsterdam.

Webster, C.C. and Banoknil. W.J.198@ubber John Wiley, London.

Wood,G.A.R. 1975Cocoa Tropical Agricultural Series. Longman, London.

Wrigley,G. 1988Coffee Tropical agriculture Series, Longman, London.

3. Hort. 2203 Production Technology for Spices, Mediaial and aromatic plants (2+1)

Theory

Importance of Spices with respect to Kerala andalnd- History — Present status- Definition —
Classification with examples, Scope and importamicerganic spices and GAP in spices. Origin —
Distribution — area, production — Botany, varietidgnate, soil — Propagation, nursery management —
Site selection, lay out, planting —Crop managernelmicluding manuring, irrigation, shade regulation
and other cultural operations - harvesting anddyi# the following crops —Black Pepper, Small
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Cardamom, Large Cardamom, Ginger, Turmeric, Nutnt@lgve, Cinnamon, Allspice, Garcinia,
Tamarind and Vanilla. Important Seed and Herbat&plntroduction — history importance, present
status and future prospects — classification -ecdfit methods of classification, active principles
medicinal plants — Botany, varieties, productioohtelogy, active principles and uses Dioscorea,
Solanum, Poppy, Cannabis, Brahmi, Centella — Rdiay@elladonna, Alpinia — Kaempferia, Acorus,
Senna- Catharanthus, Digitalis — Plumbago, Neeindigofera, Bixa, Caesalpinnia, Alo®jper
longum Neem, Isabgol, Guggul, Eucalyptus, Aswagandh#oHjisimportance, scope, problems and
prospects of aromatic plants — classification af@atic plants — Production technology of aromatic
grasses — Lemongrass, Citronella, Palmarosa, Vetiverbal aromatics — Ocimum, Patchouli, Mint,
Geranium — Aromatic flower crops — Jasmine, rosbgtrose — aromatic trees — Sandal wood,
Eucalyptus— Minor medicinal and aromatic plants.

Practical

Morphology, floral biology, varieties, nursery tedtues, planting in main field, cultural operations
and harvesting in pepper, cardamom, ginger, tuonéme spices and vanilla — hand pollination in
vanilla — identification of varieties of importaspices.ldentification of medicinal plants, Prefiara

of herbarium of medicinal and aromatic plants asehtification of herbarium specimens. Study of
morphology, Propagation techniques and nursery gemant of MAPs. Extraction techniques of
medicinal plants. Methods for extraction of aromaiis.

Lecture schedule

1. Introduction : Spices, condiments and culinary hatbfinition- classification —importance
with special reference to Kerala and India. Sanfp@rganic spice culture.

2,3&4. Black pepper: Origin — distribution — areaproduction — export — botany andvarieties.
Climate and soil —propagation and nursery managemesite selection,layout and planting
of standards of pepper. Crop management includiaguring—irrigation — shade regulation
— other cultural operations — harvesting and yield

5. Ginger: Origin — distribution — area, productierbotany — varieties — climate & soil Site
selection — land preparation — planting — cultwadl maurial practices -harvesting — seed
rhizome treatment and storage

6. Turmeric: Origin — distribution — area — prodant— botany — varieties — climate and soil.
Site selection — land preparation — planting -tutal and manurial practices harvesting and
curing 7,8&9. Small cardamom: Origin — distributic- area — production — botany —
varieties. Climate — soil — propagation — nurgeghniques — planting. Manuring — weeding
—trashing — mulching — irrigation — shade reguolati- harvesting.

10. Nutmeg: Origin — distribution — area — protibn — botany — varieties — propagation -
climate and soil — planting and aftercare — hamgs

11. Clove: Origin — distribution — area - produatie botany — propagation — climate & soil-
planting & aftercare — harvesting

12. Cinnamon: Origin — distribution — area — pratthn — botany — propagation — climate & soill
— planting — training & pruning — cultural pra@s— harvesting

13. Vanilla: Origin — distribution — area — prodoct — botany — propagation — climate and soil —

planting of standards and vanilla — crop managéntexining and pruning — flower induction
-hand pollination — harvesting

14. Allspice: origin — distribution — area — protion — botany — propagation — climate and soil —
planting and aftercare

15. Garcinia: Origin — distribution — botany — iediles — propagation — climate and soil —planting
and aftercare — harvesting

16. Tamarind: Origin — distribution — botany — towdrs — propagation — climate and soil -
planting and aftercare — harvesting

17. Seed spices: Coriander, Cumin, Fennel, Feekg-origin -origin- distribution- climate —

harvesting and uses
18. Herbal spices: Marjoram, Savory, Oreganum, aigmn, Thyme, Sage, Basil, Pepper mint,
Parsely, Rosemary —climatic requirements —oridistribution- stage of harvest- uses-
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Mid Term Examination

19.
20.

21.
22.
23.
24,
25.
26.
27.
28.

29.
30.

31.
32.
33.
34.
35.
36.

Medicinal plants- Introduction — history impamte, present status and future prospects

Classification — different methods of classifion, major groups of active principles in

medicinal plants

Botany, varieties, production technology, atprinciples and uses of - Dioscorea, and

Solanum

Botany, varieties, production technology, acfivinciples and uses of — Poppy, Cannabis,
Brahmi, Centella

Botany, varieties, production technology, acfivinciples and uses of — Rauvoli#dropa
belladonna

Botany, varieties, production technology, atprinciples and uses of — Long pepper,

Adhatoda, Alpinia

Botany, varieties, production technology, acfivinciples and uses of laxative plants —
Kaempferia, Acorus, Senna

Botany, varieties, production technology, acfiwinciples and uses of Catharanthus, Digitalis

Botany, varieties, production technology, acfiwinciples and uses of Plumbago, Neem

Botany, varieties, production technology, acfivinciples and uses of natural dye &

cosmetic herbs — Indigofera, Bixa, CaesalpinniagAera

History, importance, scope, problems and picispgf aromatic plants

Classification of aromatic plants — methodsla$sification - Production technology of

aromatic grasses — Lemongrass

Production technology of aromatic grasses rodla, Palmarosa, Vetiver

Production technology of herbal aromatics -nfech, Patchouli

Production technology of herbal aromatics - tM@eranium

Production technology of aromatic flower crepfasmine, rose, tube rose

Production technology of aromatic trees — Skwnwdad

Minor medicinal and aromatic plants.

Practical schedule

pPwpPE

o

10.
11.
12.

12.
13.
14.

15.
16.

Identification of important major and minor spices

Pepper — Morphology and Floral biology and id&rdtion of varieties

Pepper - Propagation

Ginger — Morphology and Floral biology and idéa#tion of varieties harvesting seed
treatment and storage

Turmeric — Morphology and Floral biology and idécation of varieties, propagation,
harvesting seed treatment and storage

Cardamom— Morphology and Floral biology and idécaifion of varieties propagation,
harvesting

Vanilla — Morphology and Floral biology, promdmpn, training and pruning- hand
pollination

Nutmeg & Clove — Morphology & Floral biology amdentification of varieties

Cinnamon & all spice  — Morphology & Floral biologynd identification of varieties

Visit to Spice gardens.

Identification of medicinal plants

Study of morphological features of major mediciplaints — Rauvolfia, Plumbago,

Neem, Long pepper, Adhatoda, Alpinia, Kparia,

Propagation techniques and nursery managerhergdicinal plants

Extraction techniques of medicinal plants —sndua, decoction, percolation, solvent extraction
Identification of aromatic plants and studyradrphological features of major aromatic plants
— Cymbopogorsp., Citronella, Palmarosa, Vetiver — Herbal aracsat Ocimum, Patchouli,
Mint, Geranium , Jasmine, rose, tube rose —Samoadl, camphor

Propagation techniques of aromatic plants

Essential oil extraction techniques — Distilatmethods
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17. Essential oil extraction techniques — Solaxtitaction, SCFE
18. Practical Examination

* Students will maintain 50sg.m area of spicedbliands on experience in spices cultivation

Suggested Readings

1. Atal, C.K. and Kapur, B.M. 1982Cultivation and utilization of medicinal plants
RRL, CSIR, Jammu. Tawi
2. Chadha, K.L. and Gupta, R. 19%vances in Horticulture. Vol. Il Medicinal & Aratic

plants.Malhotra Pub. House., New Delhi.
3. Chadha, K.L. and Rethinam, P. (Eds) .19%9dvances in Horticulture, Vol.9 Plantation
and Spice CropdMalhotra Publishing House, N. Delhi, India

4, Farooqi, A. A. and Sreeramu, B.S. 20@ultivation of medicinal and aromatic crops.
Universities press (India) Pvt. Ltd., Hyderabad/ 4

5. Johney, E.S., Babu, N.K. and Ramadasan, A. 1$ice varieties Indian Institute of
Spice Research (lISR ), Calicut, India

6. Kandiannan, K., Parthasarathy, V.A. and Srinivasgn, 2008. Organic Spices New
India publishing Agency New Delhi

7. Kirthikar, K.R. and Basu, B.D. 1993ndian Medicinal Plants Vol. 1-4. Lalit Mohan
Basu, Allahabad.

8. Kurian, A. and Peter, K.V. 2007Medicinal plants. New India Publishing Agency,
New Delhi, 356p

9. Nybe, E.V., Raj, N.M.and Peter, K.V (Eds). 200Horticulture Science Series — 5.

SpicesNew India Publishing Agency, PitamPura, New Délidlia.

10. Peter, K.V. (Ed). 2012Handbook of Herbs and Spice€™ Edition) Vol.ll , Wood
Head Publishers Series in Food Science, Techn&gyrition

11. Pruthi, J.S. 1998Major spices of India: Crop management and postwést  technology.
ICAR, New Delhi, 514p

12. Pruthi, J.S. 200IMinor Spices and Condiments — Crop Management arstl P Harvest
TechnologylCAR New Delhi, 782p

13. Ravindran, P.N (Ed). 2008lack Pepper (Piper nigrum.L.ERC Press

14, Ravindran, P.N and Madhusudanan, K.J (Eds). 2068lamom — The Genus Elettaria,
CRC Press

15. Ravindran, P.N. and Babu, K.N (Eds). 20G4nger - The Genus Zingibe€RC Press

16. Ravindran, P.N., Babu, K.N. and Sivaraman, K (Ed¥)02Turmeric — The Genus
Curcuma,CRC Press

17. Ravindran,P.N., Babu, K.N. and Shailaja,M (Edsp2€innamon and Cassia- The ?

18. Sivarajan, V.V. and Balachandran, I. 199%yurvedic drugs and their plant sources
Oxford & IBH Pub. Co. Pvt. Ltd., New Delhi.

4. Hort. 2204. Production Technology for Vegetablerops (2+1)

Theory

Importance and scope of vegetable crops in Indih 8pecial reference to Kerala; Area, production,
productivity of important vegetable crops of Keraldutritive value of Vegetables; Economic
importance and scope of various vegetables in Keflassification - botanical; cultural; thermo-
classification; classification based on parts usedied on soil acidity; duration. Types of vegedabl
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farming- kitchen garden; market garden; truck gardeegetable forcing; vegetable garden for
processing; vegetable garden for seed productipsteBis of vegetable cultivation- traditional and
specialized systems; Low-cost and high-tech-syst&lagition garden, Riverbed system, Cultivation
under naturally ventilated polyhouse and rainshelf@opping systems and patterns- Vegetables in
rice based and coconut based cropping systems;dmikepping, intercropping, relay cropping.
Factors affecting vegetable production- temperatiight, moisture, soil, Nutrients. Basic principle

in vegetable production- nursery, sowing and tremgjmg, care and management —Irrigation-
surface, sub-surface and spray irrigations — Naoitrit essential nutrients, deficiency symptoms;
Methods of application. Growth regulators- impottgrowth regulators and their effects, methods of
application. Plant protection special precautionsegetables-methods of control, rotation, resistan
varieties, seed treatments. Vegetable seed proddaaeneral principles, breeding system, isolation
distance, rouging, cultural operations, seed staisdgacking and storage; Seed production in cool
season vegetables, post harvest handling- losaases and measures to reduce losses; Packing and
transport . Marketing of vegetables. Productiorhtetogy of warm season vegetable- Importance,
origin, taxonomy, varieties, cultivation, problerasd prospects for Solanaceous crops- tomato,
brinjal and chilli- Cucurbits- bitter gourd, snakeurd, cucumber, melons, pumpkins, ash gourd,
bottle gourd, ridge gourd, smooth gourd, watermelay gourd and Other perennials. Leguminous
crops- vegetable cow pea, winged bean and othesrmsitops, okra, Leafy vegetables- amaranthus,
basella, chekkurmanis Tropical root vegetablesiotay sweet potato, yams and other minor tubers.
Production Technology of cool season vegetablespottance, origin, taxonomy, Varieties,
cultivation, problems and prospects of potato, cotgs- cabbage & cauliflower, Root crops- carrot,
radish, beet and turnip; bulb crops- onion, gaditd leek; peas and beans, Salad and Leafy
vegetables.

Practical

Familiarization of different vegetable crops- thgbufield visits and slide show familiarization of
seeds of vegetable crops; preparation of nursetydmving and aftercare- Layout of nutrition garden
and preparation of crop calendar; Main field prapan and planting of solanaceous vegetables,
cucurbits, amaranthus, legumes and okra; Flordbdpyoand varieties of solanaceous vegetables,
cucurbits, amaranthus, legumes and okra; Calculatib fertilizer requirement, application by
different methods- Preparation of growth regulatolutions and application; Maturity indices and
harvesting of vegetables for vegetable purpose seed purpose — seed extraction methods,
processing and storage; Economics of vegetablévatittn; Visit to the farmer’s fields in the
vegetable growing areas to study the field probléansd by the farmer.

Lecture schedule
1 Introduction to the course, importance of vepletgrowing in India and Kerala in particular,

area, production, productivity and distributionytritive value of vegetables, economic
importance and scope of various vegetables inlg{eExport of vegetables

2 Classification of vegetables — types of clasaifon and their bases — Botanical, cultural,
thermo classification, classification based onpased, based on soil acidity and duration

3 Factors affecting vegetable productisail, climate, water, nutrients.

4 Basic principles of vegetable production- Vebitanursery, seed and seedlings production,

transplanting, care and management; Irrigatiomirements of vegetables — surface and sub
surface irrigation, spray irrigation

5 Nutrition, essential nutrients, deficiency syomps, methods of application

6 Types of vegetable gardens, nutrition gardemketayarden, truck garden, vegetable forcing,
vegetable garden for special purpose and proggssigy. gardens for seed production,
riverbed system, terrace garden etc

7 Role of growth regulators in vegetable productind methods of application

8 Problems in vegetable production; Plant probeetispecial precautions in vegetables,
methods of control, crop rotation, resistant uéeg seed treatments, etc.
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10

11

12

13

14

15
16

18

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

General principles of seed production in vedetlrouging, isolation distance, seed purity,
seed standards, — breeder seed, foundation stified seed — packaging and seed storage,
moisture and temperature

Cropping systems and patterns of vegetabledbaepping system, vegetables in rice based
and coconut based cropping system, intercroppitiged cropping, relay cropping, multiple
cropping, etc.- Review of the topics covered.

Organic farming in vegetables

Importance, origin, taxonomy, varieties, cu@tion, seed production, problems and prospects
of Tomato

Importance, origin, taxonomy, varieties, cwtion, seed production, problems and prospects
of Chilli

Importance, origin, taxonomy, varieties, cultiva, seed production, problems and prospects
of Brinjal

Importance, origin, taxonomy, varieties, cw@tion, problems and prospects of cucurbits
Importance, origin, taxonomy, varieties, cultioa, problems and prospects of Bittergourd,
snake gourd

Importance, origin, taxonomy, varieties, cwtign, problems and prospects of Cucumber,
Melons, muskmelons

Mid Term Examination

Importance, origin, taxonomy, varieties, cultiva, seed production, problems and prospects
of Pumpkins, ashgourd,

Importance, origin, taxonomy, varieties, cudtion, problems and prospects of Bottle gourd,
Ridge gourd, smooth gourd, watermelon, ivy gourd

Importance, origin, taxonomy, varieties, cw@tion, seed production, problems and prospects
of perennial and other cucurbits

Importance, origin, taxonomy, varieties, cw@tion, seed production problems and prospects
of legumes and minor legumes

Importance, origin, taxonomy, varieties, cw@tion, seed production, problems and prospects
of bhindi

Importance, origin, taxonomy, varieties, cwtion, problems and prospects of annual
summer leafy vegetables — amaranth, basella, dnelenis & others

Importance, origin, taxonomy, varieties, cu@tion, seed production, problems and prospects
of perennial summer vegetables

Importance, origin, taxonomy, varieties, cuatign, problems and prospects of cool season
vegetables-Cole crops-Cabbage & cauliflower

Importance, origin, taxonomy, varieties, cw@ltign, Seed production problems and prospects
of Brussels sprout, broccoli

Importance, origin, taxonomy, varieties, cuwtion, Seed production problems and prospects
of knolkhol

Importance, origin, taxonomy, varieties, cw@ltign, Seed production problems and prospects
of cool season root vegetables Carrot & radish

Importance, origin, taxonomy, varieties, cution, Seed production problems and prospects
of cool season vegetables-Beet & turnip

Importance, origin, taxonomy, varieties, cultiva, Seed production problems and prospects
of bulb crops-onion

Importance, origin, taxonomy, varieties, cw@tign, Seed production problems and prospects
of Bulb Crops- garlic& leek

Importance, origin, taxonomy, varieties, cution, Seed production problems and prospects
of Peas & beans

Importance, origin, taxonomy, varieties, cultiva, Seed production problems and prospects
of cool season salad vegetables- lettuce andyceler

Importance, origin, taxonomy, varieties, cution, Seed production problems and prospects
of cool season leafy vegetables
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34

35

36

High tech. systems of vegetable growing- Catton under naturally ventilated polyhouse
and rainshelter, hydroponics, aeroponics, aquaponi

Post harvest losses, phases of loss and medsureduce the losses, post harvest handling,
marketing of vegetables

Research organizations working on vegetablek thair achievements; Review of topics
covered

Practical schedule

1
2

AW

Familiarization of different vegetable crops-aiingh field visits and slide show
Preparation of nursery bed, sowing and afterqawdray seedling production- solanaceous
vegetables
Main field preparation and planting of cropsiearbits
Main field preparation and planting of crops eguminous vegetables and okra and
amaranthus
Main field preparation and planting of cropsolasaceous vegetables
Floral biology and varieties of solanaceous tefgjes
Floral biology and varieties of cucurbits
Floral biology and varieties of legumes
Floral biology and varieties of okra and aménaat
Calculation of fertilizer requirement, applicat by different methods
Preparation of growth regulator solutions apliaation
After care and management of crops- cucurbiis and legumes
After care and management of crops —solanacemetables
Layout of nutrition garden and preparationrafpccalendar
Seed extraction methods, processing and storage
Familiarization of seeds of vegetable crops
Visit to the farmer’s fields inetivegetable growing areas to study the field probléaced by
the farmer and to work out the economics of vdgetaultivation
Practical Examination

Each student will raise 50 sg. m area of one addetcrop to gain hands-on experience in the
above practical aspects

Suggested Readings

arwnNpE

© N

5.

Theory

Chadha, K. L. 2003Handbook of Horticulturel CAR, New Delhi.

Choudhury, B.1983. Vegetables. National Book Trigiw Delhi.

Das, P. C.1993/egetable crops in Indid&alyani Publishers

Gopalakrishnan, T. R. 200Vegetable CropsNew India Publishing Agency, New Delhi.
Hazra, P. and Som, M. G. 1998 chnology for vegetable Production and Improvement
Naya Prokash, Calcutta

Peter, K. V. 1998Genetics and Breeding of vegetabl€3AR, New Delhi.

Peter, K. V. and Hazra, P. 2032andbook of vegetableStudium Press LLC, USA
Thamburaj, S. and Singh, N. 200&getables, tuber crops and spick3AR, New Delhi.

Hort 3105 Production technology for Fruit crgps (2+1)

Importance and scope of fruit crop industry in &duvith special reference to Kerala. Cultivation
practices of important tropical , subtropical aethperate fruit crops with reference to their origin
soil and climatic requirements, botany, importaalticars, plant propagation practices , planting,
after care and management in respect of irrigatotiition and other cultural operations. Training
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and pruning. Nutrient deficiencies of fruit plaaisd their correction, intercropping, major cultiva
problems and their control measures, harvestingldyistorage and marketing. Application of
bioregulators. Post harvest handling technologyianagement of major pests and diseases and
physiological disorders. Biotechnology and precisfarming in fruit crops. Familiarization with
minor fruit crops. Fruits covered — banana, mangmeapple, papaya, sapota, guava, pomegranate.
Moraceous and Annonaceous fruits, dates, citrispay, mangosteen, avocado, litchi, apple, pear,
peach, plum, strawberry, cherry, minor fruits.

Practical

Introduction to fruit plants — vernacular and batahnames, family, description of vegetative, dllor
and fruit characters. Nursery operations — prodaatif propagation materials , lifting and shiftiofy
plants, weeding and hoeing; orchard layout and tiplgn plant propagation methods-sexual and
asexual. Seed, seed sowing and germination, ptanfifegetative propagation — budding, grafting,
layering . Study of bud take and success of graftirgigation and manuring operations in orchards,
training and pruning of fruit plants. Use of bigudators in fruit set, fruit drop, fruit growth arfidiit
ripening, harvesting handling, sorting, grading;kdiag and storage. Visit to tissue culture labongt
fruit research stations, commercial orchards amdaries

Lecture schedule

1. Importance of fruit growing - Area, production apbductivity— commercial importance -
Classification of fruits based on climatic requments — South Indian fruit zones.

2.  Mango - origin, distribution — Area and productien composition and uses — Botany,
classification of varieties — climatic and soil vagments.

3. Propagation methods — recent innovations — ma@pfanting and post-planting operations —
Manurial requirements.

4.  Flowering — Factors affecting flowering fruit setdafruit drop — use of growth regulators.
Harvest indices , grading, packing, storing andgparting.

5.  Major physiological disorders - problems encousidn mango production.

6. Banana - origin and distribution — Area and proiduct composition and uses — Botany.

7.  Genomic classification — taxonomic scoring — Impott varieties.

8. Climate and soil requirements — propagation, csiele of suckers — plant population in
commercial plantations.

9. Manuring, irrigation and other post-planting opienas — flowering and factors affecting

flowering — harvest indices. Harvesting, gradipacking — Ratooning.

10. Crop improvement — peculiarities and problems ofame cultivation in Kerala.

11. Pineapple — origin and distribution — Area, prctiibn — composition and uses — Botany,
classification and varieties — general plant desiom — Flowering and fruit characters.

12. Climate and soil — propagation — systems of plantin population density — Manuring and
intercultural operations.

13. Flowering — Manipulation of flowering through bigrdator application — Harvest indices —
yield — Ratooning — staggering- physiological dios — Major pests and diseases.

14. Papaya — Origin and distribution — seed treatmentimate & soil — spacing — planting —
Intercultural operations — manuring.

15. Floal biology — Sex expression - Inheritance ok se Fruit growth and development —
Harvesting and yield — papain extraction — Facédiscting papain yield — Important pests and
diseases.

16. Guava — origin and distribution — Area and produtti- composition and uses — Botany —
species and varieties — propagation — spacingnrtiptpand aftercare — Manuring — pollarding
- Flowering, fruiting and fruit growth — yield — jmartant pests and diseases

17. Sapota — origin and distribution — Area and proiduct- composition and uses — Botany,
species and cultivars — propagation — planting aftércare — Manuring — flowering, fruit
growth and development — harvesting and yield —olritgmt pests and diseases.
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18.

Grapes — Origin and distribution — Area and product- composition and uses — Botany,
species — Climatic and soil requirements — pegtiéa of South Indian Viticulture.

Mid Term Examination

19.
20.
21.
22.

23.
24,

25.
26.

27.

28.

29.

30.

31.

32.

33.
34.

35.
36.

Varieties — commercial classification — propagatiomotstocks — planting.

Training — Objectives, important systems, prunirtgpes and season.

Manuring — Techniques for improving quality ofifre physiological disorders — harvesting —
major pests and diseases.

Citrus — Origin and distribution — Area anmbguction — composition and uses — Botany,
species and varieties.

Botanical and Horticultural classificatiomhemotaxonomy, propagation.

Climate and soil — cultivation aspects — Fdang, fruit set and development - Harvestingdiel
— storage and ripening.

Physiological disorders — Pests and disea$isis indexing — cross protection.

Moraceous fruits — Fig — origin and distrilbbati- Area and production — composition and uses—
species and varieties— climate & soil- propagatiooHivation — Flowering , pollination and
fruit set — Fruit growth and development - Hatiresand yield — major problems.

Jack — Origin, distribution — Area and produtt composition and uses — species and varieties
— climate and soil — propagation - cultivation

Flowering, fruit set and yield - Ripening andrafge. Bread fruit and mulberry — General
aspects of production.

Avocado — Origin and distribution — compogsitiand uses — species, races and varieties —
propagation — climate and soil — cultivation — Féming, floral biology, fruit maturity, harvest
and yield, pests and diseases.

Mangosteen and Pomegranate — Origin and lisbh — composition and uses — Botany,
species and varieties — propagation — climate &-soultivation aspects —Training and pruning
- Flowering, fruit set and yield. Important pestsl diseases.

Under-exploited and unexploited minor tropiaatl sub-tropical fruits — Annonas, Aonla, Rose
apple, Jamun, West Indian Cherry, Kodumpuli, TanggrPassion fruit, Litchi,Rambutan etc —
General aspects of cultivation.

Introduction to temperate fruits — physiol@nd seasonal influence.

Major temperate fruits — Apple, Pear - Vaest+ Training and pruning — propagation and root
stocks — High density planting .

Stone fruits — Peach and plum — varietiesaining and pruning — propagation and root stocks.
Berries — strawberry — prospects for commeiétivation in the South Indian hill zones —
protected cultivation technique. Other berrieenayal aspects.

Cherries & Apricot — Botany and varieties -n&ml aspects.

Minor sub tropical and temperate fruits — Gahaspects.

Practical schedule

CoNoRrONE

Visit to College orchard and acquainting with frpliants

Studies on propagation of fruit crops

Mango — Botany, floral characters and identificatif varieties

Mango — Field visit and study of cultural practices

Banana - Botany, floral characters and identiftcatf varieties

Banana - Field visit and study of cultural pragsic

Pineapple - Botany, floral characters and idegatfon of varieties
Pineapple - Field visit and study of cultural piees

Papaya - Field visit , study of cultural practicésgentification of sex forms and identification
of varieties

Guava and sapota — Study of cultural practicesdemtification of varieties
Moraceous and Annonaceous fruits - Identificatibapecies and varieties
Grapes - Botany, floral characters and identifaanf varieties
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13. Citrus - Botany, floral characters and identifica of species and varieties
14. Identification of minor fruits

15. Identification of sub-tropical and temperate fruits

16. Visit to tissue culture laboratory and study ofidties

17. Visit to fruit research stations, visit to commeatarchards

18. Practical Examination

Each student will raise two banana plants and ramiriive different fruit trees to gain hands-on
experience in the above practical aspects

Suggested Readings

1. Amar Singh, 1986Fruit Physiology and ProductiorKalyani Publishers, New Delhi.

2. Bose, T.K. and Mitra,S.K. 198%ruits of India — Tropical and Subtropicalayaprakash
publications, Culcutta.

3. Chadha, K.L., Reddy, B.M.C. and Sikhamony,S.D. 1898eapple ICAR, New Delhi.

4, Chadha, T.R. 200Text Book of Temperate FruitCAR , New Delhi.

5. Coallins, J.L. 1968The PineappleLeonard Hill, London.

6. Davies, F.S. and Albrigo, L.G. 199@itrus. CAB International, UK.

7. Dhillon, V.S. 2013 Fruit production in India Narendra Publishing House, New Delhi

8. Galletta, G.J. and Himlrick, D.G.1988mall Fruit Crop ManagemenPrentice Hall, New
Jersey.

9. Hayes,W.B. 1957 ruit Growing in India Kitabitan, Allahabad.

10. Mitra, S.K, Bose, T.K. and Rathore, D.S. 199&mperate FruitsHorticulture and Allied
Publishers , Culcutta.

11. Naik, K.C. 1949South Indian Fruits and Their Cultur¥aradachari Co., Madras.

12. Pandey, R.M. and Pandey, S.N. 19BGe Grape in IndialCAR, New Delhi.

13. Radha, T. and Mathew, L. 200Fruit Crops Vol. 2. Horticulture Science Series. New India
Publishing Agency, New Delhi

14. Randhava, G.S. and Srivastava, KQ@iriculture in India Hindustan Publishing Co., New
Delhi.

15. Samson, J.A. 198@ropical Fruits Longman group, London.

16. Shanmughavelu, K.G., Aravindakshan, K. and SatiathgpS. 1992. Banana. Metropolitan
Book Co. Pvt. Ltd. , New Delhi.

17. Singh, 1.D. 1990Papaya Oxford & IBH Publishing Co. Ltd. , New Delhi.

18. Singh, L.B.1960The MangoLeonard Hill (Books), London.

19. Singh, R.1960Fruits. National Book Trust, India.

20. Singh, R.N.1990Manga ICAR, New Delhi.

21. Stover, R.H. and Simmonds, N.W. 198&ananasLongman scientific and Technical
Publications, New York.

22. Veera Raghava Thataham, Jawaharlal,M. , JeevadRR &Rabindran.1996Scientific Fruit
Culture Suri Associates, Coimbatore-2.

23. Westwood, M.N. 1978Temperate zone Pomoladyreeman & Co. , Sanfransisco.

24. Winkler, A.J., Cook, J.A. , Kliewer, W.M. and Liddr.A. 1962.General Viticulture
University of California Press, Berkely- Los Angelé.ondon.

6. Hort 3106 Post-harvest Management and value ddion of horticultural crops
(2+1)

Theory
Indian fruit and vegetable processing industry- dm@nce, problems & prospects- Physiology of

maturity, ripening and senescence in fruits andetadgles and their chemical composition, - Post
harvest losses - Pre and postharvest factors cplsi#is and spoilage- Post harvest management
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techniques - Pre-cooling- grading and sorting- otlperations- washing-sanitization- heat

treatments- waxing- curing etc. Storage systems stodage disorders- Packaging technology-
Government policies, regulations and specificatiblasketing systems- Export promotion agencies-
Principles and methods of preservation- drying deldydration - Thermal processing- Preservation
by ionizing radiations, chemical methods and feriaon- Recent advances in food preservation
techniques- Post harvest technology of coconutcaret, Oil palm, Rubber, Tea, Coffee, Cocoa &

cashew, pepper, cardamom, ginger, turmeric, chiliese spices, essential oil yielding crops and cut
flowers- Industrial waste utilization

Practical

General guidelines for setting up of a small sdalet and vegetable processing unit- FSSAI
standards- Analytical methods in quality evaluatwinraw material and product quality- TSS,
Acidity, sugars, ascorbic acid etc. Preparationmgfortant fruit and vegetable products- jamsjgsl|
pickles, candies, fermented and unfermented begsyraguces- Commercial production of processed
products- Preparation of coconut, pepper and gipgeducts- Estimation of spice essential oils-
Solvent extraction of spice oleoresins - Familiatian with different processed products from spices
and plantation crops- Commercial grades of plamtatind spices- Visit to processing units of
horticultural crops.

Lecture schedule

1,2 State of Indian fruit and vegetable processindustry- Importance of post harvest
management of fruits, vegetables and other hditi@l produce, problems & prospects

2. Fruits and vegetables their chemical compasitio

3. Physiology of maturity, ripening and senescendeuits and vegetables

4. Post harvest losses - Pre and post harvesirdacausing loss and spoilage of fruits and
vegetables

4.5 Post harvest management techniques for muaidsvegetables- Pre-cooling- methods-grading
and sorting- other operations- washing-sanitiratieeat treatments- waxing- curing etc.

6,7 Storage system- ambient, low temperature, fieddiand controlled atmosphere storage
systems- storage disorders

8,9 Packaging technology - wholesale and retaikaging - packaging materials — advantages
and disadvantages- consumer packaging.

10 Government policies, regulations and specificat for fresh and processed products-
Marketing systems- Export promotion agencies aed tole in export of fresh and processed
products.

11 General principles and methods of preservation.

12 Principles of preservation by removal of watepretreatments — blanching- sun drying,

dehydration —methods.

13,14 Principles of preservation by application hafat (Thermal processing) -pasteurization —
sterilization- Steps in canning and spoilageasfreed products.

15,16 Principles of preservation by ionizing raidias, Principles of preservation by chemical
methods- Role of sugar, brine, acid and other atednpreservatives, other food additives.

17 Principles of preservation by fermentation- dkolic, acetic and lactic fermentation
processes.
18. Recent advances in food preservation techaique

Mid Term Examination
19,20 Post harvest technology of coconut
21 Post harvest technology of Arecanut.
22 Post harvest technology of Qil palm
23-24 Post harvest technology of Rubber
25 Post harvest technology of Tea
26 Post harvest technology of Coffee
27, 28 Post harvest technology of Cocoa & cashew
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29. Post harvest technology of spices- genepelcis
30. Post harvest technology of pepper

31. Post harvest technology of cardamom

32. Post harvest technology of ginger, turmerichilies
33. Post harvest technology of Tree spices

34. Post harvest technology of essential oil ygjarops
35. Post harvest technology of cut flowers

36. Industrial waste utilization

Practical schedule

Guidelines for establishing fruit and vegetablegeissing unit- FSSAI standards
Preliminary processing of fruits

Determination of total soluble solids

Preparation of fruit beverages (squash/ syrup/ Ba\®&rage)

Cashew apple processing

Preparation of fruit jam

Preparation of guava jelly

Grape wine preparation

Preparation of pickle

10. Tomato processing

CoNo~WNE

11. Determination of acidity

12. Estimation of sugars

13. Commercial production of unfermented beveragdsutation
14, White pepper production by traditional retting haad

15. Determination of volatile oil (Modified Clevengerethod)
16. Estimation of oleoresin in spices

17. Visit to processing units of horticultural cromstfiliarization with different processed
products from spices and plantation crops
18. Practical Examination

Suggested Readings

1. John, P.J. 200& hand book on Post Harvest management of Fruids\éegetablesDaya
Publishing House. Delhi.147.

2. Kader, A.A. 2002Postharvest Technology of Horticultural CropfCUCANR Publications.
535p.

3. Mitra, S. K. 1997. Postharvest Physiology and $teraf Tropical Fruits. CAB International,
UK.

4. NIIR Board. 2012 Food Packaging Technology Handbook (2nd RevdR Project
Consultancy Services. 749 p.

5. Panda, H. 201Handbook on Spices and Condiments (Cultivationc@seing and
Extraction).Asia Pacific Business Press Inc. . 640 P.

6. Rajarathnam, S. and Ramteke, R.S.2@ances in preservation and processing
technologies of fruits and vegetabMsw India Publishing Agency, New Delhi

7. Ranganna, S. 198Blandbook of Analysis and Quality Control for Fraitd Vegetable
Products Tata Mc. Graw Hill Publishing Company, New DelHi12p.

8. Sadasivam, S. and Manickam, A.1996. Biochemicahods. New Age International Pvt.Ltd.
Publishers 256p.

0. Saraswathy, S., Preeti, J.L., BalasubramanyarSi8esh, J., Revathy, N. and Natarajan, S.

2008.Postharvest management of horticultural crop&RIBIOS (India).
10. Sharma, S.K. 201®ostharvest management and processing of fruitssagdtables- Instant
Notes.New India Publishing Agency. New Delhi.390.
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11. Srivastava, R.P. and Sanjeev Kumar.2@0iit and vegetable preservation: Principles and
Practices.International Book Distributing Company, Lucknow4

12. Sudheer, K.P. and Indira ,V. 200PostHarvest Technology of Horticultural CadNew
India. Publ. Agency.

13. Verma, L.R. and Joshi, V.K. 200Bostharvest technology of fruits and vegetableseGdn
concepts and principle¥ol | & II.

7. Hort.3207 Landscaping and Ornamental Horticultre (1+1)

Theory

Introduction to landscaping, gardening and comnaéieioriculture. Components of landscapes and
gardens, descriptions and functional uses — Livammponents — Non living components —
Enrichment item. Garden enclosures, surfacing nadgeroads and paths, enrichment items History
of gardening trends in India — types of gardens tyeS in gardening — characteristics and
components of English gardens, Mughal gardens,ndgpagardens, Persian, French and Italian
gardens.Principles of landscaping. Designing anep&mation of landscape and garden plans.
Functional uses of plants for different purposesm@onents of gardens. Lawn Types of lawn
grasses, methods of establishing, maintenance rajudzenation of lawns. Annuals and herbaceous
perennials Function and selection colour schemlasitipg designs, Cultural practices,Shrubs and
Trees Function and selection, planting and Cultprattices Trees for landscapes,avenue planting.
Group planting and specimen planting, pruning amdaintenance.Definition and classification
Special requirements, functional values, plantcage and management, cultural practices of climber
and creepers, cacti, succulents Ferns and paBpgcialized gardening techniques Roof garden,
terrace garden, sunken garden, water garden, raaenq etc. Indoor gardening of plants Bonsai,
vertical garden, tray garden, terrarium etc. Inaicithn to commercial Horticulture Present status of
the cut flower industry in India and abroad — Awemler flower crops — Problems and prospects of
commercial floriculture in India with special reégice to Kerala.Importance — classification, vaggeti
grown, identification, environmental requiremenisypagation, media and containers, planting, care
and management, nutrition, plant protection, hamgsand marketing — Improvement of Rose
Orchids, Anthurium, Jasmine and chrysanthemum, d@udbplants (Gladiolus, Tuberose, Alpinia,
Heliconia, Dahlia, amaryllis, ornamental gingers.ldses, classification, propagation, soil and
climate, planting, care and management, harvestingrketing of minor commercial flowers
marigold, crossandra, gomphrena, gerbera, astesiaestc.Flower arrangement, flower shows and
judging flower shows and arrangement, styles aisthde

Practical

Identification of ornamental bulbous plants andpaigation by specialized structures of bulbs, cporms
tubers, rhizomes,familiarization with propagatiotrustures, containers, gardening tools and
implements, preparation of media,identificationooiamental shrubs and propagation of shrubs by
cuttings,making of hedges, edges and edgingsririggitrimming and maintenance of hedges and
topiary,visit to a commercial nursery/flower protlan unit,ildentification of lawn grasses, weeding,
solarization and land preparation for lawn makihenitification of ornamental annuals, seed bed
preparation, sowing and aftercare,preparation ofvdél beds, flower borders and foundation
covers,identification of commercial flower cropsdaornamental herbaceous perennials,layout of
lawns, planting, mowing and maintenance,propagatiglanting and aftercare of monopodial
orchids,propagation, planting and aftercare of syuigd orchids,propagation, planting and aftercare
of Anthuriums,visit to the Instructional farm, iddication of climbers and creepers and
familiarization with propagation techniques of regeopagation, planting and aftercare of other
flower crops,familiarization with flower arrangemeachniques and judging of plants and flowers in
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shows,familiarization with the lay out of Collegarden and preparation of plans for gardens and
landscapes.

Lecture schedule

1.

10.

11.

12.

13.

14.

15.

16.

17.

Introduction to landscaping, gardening and comraérEioriculture — importance and
prospects - Components of landscapes and gardessriptions and functional uses —
Living components — Non living components — Enmemt items-Description and uses.
Garden enclosures, surfacing materials, roads attts penrichment items advantages and
disadvantages examples.

History of gardening trends in India — types of dgars — Styles in gardening —
characteristics and components of Englestdens, Mughal gardens, Japanese gardens,
Persian, French and Italian gardens.

Principles of landscaping — Designing and Prepamatif landscape and garden plans —
Outdoor room concept — Functional uses of plamtglifferent purposes.

Lawn — Types of lawn grasses, methods of estahtislaiwn — Land preparation, planting,
mowing, rolling, application of manures and féralks, irrigation, weed control, plant
protection , rejuvenation of lawns

Annuals and herbaceous perennials — Function aledtie®m — colour schemes, planting
designs — Season and methods of planting — Clfitaatices.

Shrubs and Trees — Types — Function, selectionntipp pruning, maintenance,
rejuvenation — Trees for landscapes, avenue plantGroup planting and specimen
planting, pruning maintenance rejuvenation.

Climber and Creepers — Cacti, succulents — Ferdgpahms — Definition and classification
— Special requirements, functional values, plapticare and management, cultural
practices.

Mid Term Examination

Specialized gardening techniques — Roof gardemadergarden, sunken garden, water
garden, rock garden etc. Special requiremenisbleshment and maintenance.

Indoor gardening of plants — Function, selectioesigns, types of indoor plants- Bonsai,
environmental requirements — Containers and mexd@hod of growing, special care for
indoor plants, vertical garden, tray garden, tarm etc.

Introduction to commercial Horticulture Presenttistaof the cut flower industry in India
and abroad — Area under flower crops — Problemdspaospects of commercial floriculture
in India with special reference to Kerala.

Rose — Importance and uses — Origin and distributi€Classification and varieties — Soill
and climate — Propagation and planting — Care matiagement — Pruning, nutrition,
irrigation, plant protection, harvesting, markegtirof loose flowers, cut flowers and
perfumery roses, protected cultivation for export.

Orchids — Importance — classification, varietieovgn, identification, environmental
requirements, propagation, media and containéastipg, care and management, nutrition,
plant protection, harvesting and marketing — Improent.

Anthurium — Importance, classification, species sadeties, environmental requirements,
propagation, containers and media, planting, e management, nutrition, harvesting
and marketing, Improvement.

Jasmine and chrysanthemum — Importance and uskess#ication and varieties, soil and
climate, propagation, planting, special culturathniques — nutrition, plant protection,
harvesting and marketing.

Bulbous plants — classification, uses, commerc@ue, propagation, soil and climate —
planting — Care and management — harvesting, ggoo& planting materials (Gladiolus,
Tuberose, Alpinia, Heliconia, Dahlia, amaryllisnamental gingers etc.

Minor commercial flowers — marigold, crossandrangbrena, gerbera, aster, celosia etc. —
Uses, classification, propagation, soil and clemaplanting, care and management,
harvesting, marketing.
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18. Flower arrangement, flower shows and judging ppiles of flower arrangement — styles
and designs — tools containers and accessorigignddor special occasions, collection and
preparation of flowers and foliage, vase solutigmeparation and preservation of dry
flowers and foliage, judging of flower and foliaggrangements and shows.

Practical schedule

1 Identification of ornamental bulbous plants anopagation by specialized structures
— bulbs, corms, tubers, rhizomes etc.
2 Familiarization with propagation structures, teamers, gardening tools and

implements, preparation of media.

Identification of ornamental shrubs and propagetf shrubs by cuttings

Making of hedges, edges and edgings — trainfimgnting and maintenance of
hedges and topiary.

5 Visit to a commercial nursery/flower productiomitu

6 Identification of lawn grasses, weeding, solarraand land preparation for lawn
making.

Identification of ornamental annuals, seed begaration, sowing and aftercare.
Preparation of flower beds, flower borders anthftation covers.

Identification of commercial flower crops and ammental herbaceous perennials.
10- 11 Layout of lawns, planting, mowing and mairance.

W
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12 Propagation, planting and aftercare of monopadéhids.

13 Propagation, planting and aftercare of sympauhids.

14 Propagation, planting and aftercare of Anthusum

15 Visit to the Instructional farm, identificatiarf climbers and creepers and
familiarization with propagation techniques ofess

16 Propagation, planting and aftercare of othemwdlo crops,familiarization with flower
arrangement techniques and judging of plants lameefs in shows.

17. Familiarization with the lay out of Collegerdan and preparation of plans for
gardens and landscapes.

18. Practical Examination

Suggested Readings

1. Bose,T.K. and Mukherjee, D. 197%Gardening in India Oxford and IBH Publishing
Company, Calcutta.

2. Bose, T.K., Maiti, R.G., Dhuna, R.S. and Das.,déisj 1909Floriculture and Landscaping
Naya Prakash, Calcutta, India.

3. Bhattacharjee,S.K.(ed). 2006Advances in Ornamental Horticulturéol. | to VI. Pointer

Publishers, Jaipur.
4, Chadha, K.L. and Choudhury, B. 1992rnamental Horticulture in India ICAR, New

Delhi.

5. Gilbert, R. 1988. 200 House plants any one can groworling Kindersley Ltd., London.
144p.

6. Jindal, S.L. 1987.Flowering shrubs in India.Publications Division, Govt. of India, New
Delhi. 175p.

Joiner.J.N. 1981Foliage Plant Production Prentice Hall Inc., London.

KAU(Kerala Agricultural University) 2011. Packagef Practices Recommendations:
Crops(14' Ed). Kerala Agricultural University, Thrissur. 360

9. Pal, B.P. 1972The rose in India Indian Council of Agricultural Research, New Biel
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10.
11.

12.

13.

14.

15.
16.
17.

Randhawa, M.S. 198Flowering Trees National Book Trust, India, New Delhi. 208p.

Randhawa.G.S. and Mukhopadhyay. A. 198&oriculture in India Allied Publishers, New
Delhi. 656p.

Rajeevan, P.K., Singh, K.P. and Valsalakumari, 2B03. ed.Bulbous Flowers Indian
Society of Ornamental Horticulture Division of Flulture & Landscaping, IARI, New
Delhi.

Sabina, G.T. 200®Drnamental plantsNew India Publishing Agency- 324p.

Santapau, H. and Heary, A.N. 198A.Dictionary of flowering plants in IndiaCSIR, New
Delhi. 198p.

Sheela, V.L. 200&lowers for tradeNew India Publishing Agency, New Delhi.379p.
Sidhu, S.S. 201@rnamental HorticultureNew India Publishing Agency,New Delhi. 485p.
Swarup.V. 1993.Indoor Gardening|CAR, New Delhi.
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AGRICULTURAL ENTOMOLOGY

1. Ento.1201 Fundamentals of Entomology (2+1)

Theory

Definition and scope of Agricultural Entomology.dtbry of Entomology in India. Insects in relation
to man. Economic classification of insects. Domownof insects. Classification of phylum
Arthropoda. Relationship of class insecta with ottiasses of Arthropoda.

External Morphology: Structure and functions okguiment. Structure of head, thorax and abdomen.
Body appendages (including genitalia) and their iffeations. Sound and light producing
organs.Anatomy and General Physiology: Structucefanction of digestive, circulatory, respiratory,
excretory, reproductive, endocrine, exocrine, oesvsystems and sense organs.Development:
Embryonic and post embryonic development. Types n@tamorphosis. Types of immature
stages.Principles and practices of taxonomy, fanstiof taxonomy, role of taxonomy in pest
management. International Code of Zoological Nortetare (ICZN). Insects and their allies. Super
class -Hexapoda and class-Insecta. Classificatidnsects up to family. Important families, their
identifying characters and economic importance.

Practical

Studies and identification of external morpholodly ao typical insect,methods of collection and
preservation of insects,head,types of head,typastehnae,study of mouth parts of cockroach, honey
bee,study of mouth parts of housefly, plant bug buaterfly,types of legs,types of wings,types of
abdominal appendages,study of digestive systenoakroach,types of metamorphosis,types of larva
& pupae,identification and acquaintance of the l&@ollembola & Thysanura; order - Odonata and
Orthoptera,Phasmatodea, Dermaptera Embioptera, to&s, Mantodea, Isoptera and
Phthiraptera,identification and acquaintance witle timportant families of orders: Hemiptera,
Thyasanoptera and Neuroptera,Coleoptera,Dipteralbpfera, Hymenoptera

Lecture schedule

1. Definition, scope and history of agricultural entdogy in India. Insects in relation to man.
Economic classification of insects

2. Dominance of insects. Classification of phylumhkopoda. Relationship of class Insecta with

other classes of Arthropoda .

External morphology - structure and functions ¢égument and moulting.

Body regions: Head - areas, sulci and suturesestgb head - appendages - antennae - structure

and modifications.

5 Mouthparts: Generalised type.

6.  Piercing and sucking type - subtypes. Siphoning.typ

7.  Sponging type, chewing and lapping type, raspirdgsarcking type.

8

9

kW

Thorax - structure. Legs - structure and modifaadi
Wings - structure, venation, wing articulation anddification of wings.
10. Abdomen - structure and appendages including eadtgmitalia.
11. Digestive system - structure and functions.
12. Circulatory system and excretory system.
13. Respiratory system.
14. Reproductive system.
15. Nervous system and sense organs.
16. Exocrine and Endocrine systems.
17. Insect development - embryonic and post enmticyo
18. Types of metamorphosis and type of immatagest.
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Mid Term Examination

19.
20.

21.
22.
23.

24.

25-26.

27.

28-29.

30.
31-32.

33-34.

35-36.

Principles and practices of taxonomy. Zoolabimenclature - ICZN, Type concept. Role
of taxonomy in pest management. Insects and #ilds. Super class-hexapoda and class-
Insecta.

Classification of super class: Hexapoda upto ordérstensens classification), identifying
characters of class Collembola, Protura and Dipligantifying characters of orders and
economically important families of class Insecta

Order Archeognatha, Thysanura, Ephemeroptera

Order Odonata (Sub order (Sub order)-Anisoptergpptera) Plecoptera, Grylloblattodea.
Order Orthoptera (Sub order. Ensifera — familiebi&mactylidae, Tettigonidae, Gryllidae,
Gryllotalpidae) (Sub order Caelifera - Acrididaetfigidae Tridactylidae)

Order Phasmatodea (Family: Phyllidae, Phasmatidae)

Mantophasmatodea, Dermaptera, Embioptera

Blattodea (Blattidae) Mantodea (Mantidae), Isopi{@rarmitidae), Zoraptera, Psocoptera &
Phthiraptera (Menoponidae, Pediculidae)

Order Hemiptera

Sub order. Heteroptera — Gerridare, Nepidae, Bmiostidae, Notonectidae, Cimicidae,
Miridae, Tingidae, Reduviidae, Lygaeidae, Pyrrhatae, Coreidae, Alydidae, Plataspididae,
Pentatomidae

Sub order. Sternorrhyncha - Psyllidae, AleyrodidAphididae, Coccidae, Diaspididae,
Pseudococcidae

Sub order. Auchenorrhyncha - Cicadidae, Membracid@ercopidae, Delphacidae,
Cicadellidae, Fulgoridae

Thysanoptera — Sub order. Terebrantia (Thaiid Sub order. Tubulifera Neuroptera -
(Chrysopidae, Hemerobiidae, Mantispidae)

Coleoptera

Sub order. Adephaga - Carabidae, Gyrinidae, Digthsc

Sub order Polyphaga - Hydrophilidae, Staphylinidaearabaeidae, Buprestidae, Elateridae,
Bostrichidae, Coccinellidae, Tenebrionidae, MeleidaCerambycidae, Chrysomelidae,
Curculionidae

Sub order. Myxophaga

Mecoptera, Siphonaptera ( Pulicidae), Stpgesa (Stylopidae)

Diptera

Sub order. Nematocera - Culicidae, Cecidomyiidae

Sub order. Brachycera- Tabanidae, Asilidae

Sub order Cyclorrhapha - Syrphidae, TephritidaetoAtwyzidae, Drosophilidae, Muscidae,
Calliphoridae, Tachinidae

Trichoptera & Lepidoptera (Gracillaridaeytellidae, Gelechidae, Tortricidae, Limacodidae,
Pterophoridae, Pyralidae, Crambidae, Geometridagspétiidae, Papilionidae, Pieridae,
Nymphalidae, Lycaenidae, Bombycidae, Sphingidaeadntridae, Arctidae, Noctuidae
Hymenoptera

Sub order. - Symphyta - Tenthridinidae

Sub order.-Apocrita- Ichneumonidae, Braconidae, nifiae, Bethylidae, Chalcididae,
Eulophidae, Trichogrammatidae, Vespidae, FormicidaBphecidae, Megachilidae,

Anthophoridae, Apidae, Platygasteridae.

Practical schedule

PobNE

External morphology of a typical insect.

Methods of collection and preservation of insects.
Head - areas, sulci and sutures. Types of head.
Types of antennae.
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5 Study of mouth parts of cockroach, honey bee.

6. Study of mouth parts of housefly, plant bug anddyily.
7. Types of legs.

8 Types of wings.

9 Types of abdominal appendages.

10. Study of digestive system of cockroach.

11. Types of metamorphosis.

12. Types of larva & pupae.

13. Identification and acquaintance of the cl&sllembola & Thysanura; order - Odonata and
Orthoptera

14, Identification and acquaintance of the ordePftasmatodea, Dermaptera Embioptera,
Blattodea, Mantodea, Isoptera and Phthiraptera.

15. Identification and acquaintance with the int@otr families of orders: Hemiptera,
Thyasanoptera and Neuroptera

16 Identification and acquaintance with the impottfamilies of orders: Coleoptera.

17 Identification and acquaintance with the impottfamilies of orders:  Diptera,Lepidoptera,
Hymenoptera

18. Practical Examination

Suggested Readings

1. Borrer, D. J., Delong, D. M. and Triplehorn, C. 2964.An Introduction to the study of
insects(7" Ed.) Holtrinenart and New York, 852 p.

2. Champman, R. F. 1980’he Insect - Structure and FunctienEnglish Language Book
Society, London, 819 p.

3. Gullan, P. J. and Cranston, P. S. 20lHe insects: an outline of entomolog§" Ed.) Wiley
Blackwell, 595 p.

4. Metcalf, C. L. and Flint, W. P. 197®estructive and Useful Insect$ata Mc Graw Hill
Publishing Co. New Delhi, 1087 p.

5. Nair, K. K., Ananthakrishnan, T. N. and David, B.. \1979. General and Applied
EntomologyTata Mc Graw Hill Publishing Co. New Delhi, 589 p.

6. Naumann, I. D. 1991The Insects of Australia a text book of students r@search workers

Vol. I & Il (2™ Ed.) Commonwealth Scientific and Industrial ReskaOrganisation.
Melbourne University Press, 1137 p.
7. Pant, N. C. and Ghai, S. 197Bsects Physiology and AnatomiyCAR. New Delhi, 332 p.

8. Richards, O. W. and Davies, R. G. 197ltlnms General Textbook of Entomologgl. |
Chapman and Hall, London, 405 p.
9. Richards, O. W. and Davies, R. G. 19TMims General Textbook of Entomolodol. I

Chapman and Hall, London, 1353 p.
10. Snodgrass, R. E. 193Brinciples of Insect Morphologyrata Mc Graw Hill Publishing Co.
New Delhi, 667 p.

2. Ento. 2102 Insect Ecology and Integrated Pest Managent (2+1)

Theory

Insect ecology: Scope and definition. Populatignasnics. Life tables. Inter specific and intra
specific relations. Balance of life in nature. tP#sfinition and categories. Pest monitoring and
surveillance. Assessment of pest population andadamintegrated Pest Management: Principles of
IPM, concept of economic threshold and economiarynjevels, tools of IPM - advantages and
disadvantages. Basic concept of host plant resistaBiocontrol of pests and weeds: concepts,
advantages and disadvantages. Microbial controlguRé&ry control, plant quarantine and
phytosanitory certificate. Pesticides: Insecticad¢ and rules. Insecticides — classification, mofie
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action and formulations - advantages and limit&ienmammalian toxicity and environmental
pollution. Insecticide appliances. Newer trenddrisect pest management — pheromones, Insect
Growth Regulators, Chitin synthesis Inhibitors,teahnological methods.

Practical

Study of agro eco systems,identification of theetymf insect damages on crop plant,sampling
techniques for the assessment of insect populsimiques for estimation of crop
damages,familiarisation with the mechanical,physaca cultural methods of pest management,light
and bait traps,pheromone traps,identification e€ot predators,insect parasitoids,familiarisatiah w
the formulations of conventional and new generatiofnsecticides,calculation of field dose of
insecticides and practices in field application different crops,preparation and application of
insecticides of plant origin,maintenance and opamaif common plant protection equipments

Lecture schedule

1. Insect ecology - scope and definition,

2. Population dynamics- Effect of bioticakiotic factors

3. Balance of life- Biotic potential, @ronmental resistance-intra and interspecifictrefes

4, Life table studies. Natality, mortality, limsic rate of increase, stable age distribution.

5. Pests — definition, categories of pestaisea of pest outbreaks

6. Pest monitoring and surveillance

7. IPM- Introduction, importance, principles vadtages and limitations

8. Concepts of general equilibrium position, ewait injury level and economic threshold
level. Tools of IPM

9. Mechanical, physical and Cultural methodpedt management.

10. Host plant resistance- definitions —concaptszhanisms of host plant resistance

11. Biological methods - definition - methods dv&ntages and limitations

12-13. Macrobiological methods- Predators, pavaist

14, Microbial methods- Bacteria, fungi and virsise

15. Regulatory methods- Quarantine — Acts - Pdaytdiary certification

16. Chemical methods — History-advantages

17. Chemical methods - Disadvantages - Resistatesirgence and Replacement, mammalian
toxicity, LDsg

18. Insecticides Act- CIB-Registration-Labeling

Mid Term Examination

19-20. Insecticides - classification - mode ofact

21. Formulation of insecticides - newer trendfmmulations.

22-23. Candidate insecticides in different groupgByeclodienes, organophosphates, carbamates,
synthetic pyrethroids

24-25. Novel insecticides- Neonicotinoids, Phenybgoles, Ryanodines, Avermectins

26. Botanical insecticides

27. Rodenticides, Acaricides and Fumigants

28. Handling and safe use of insecticides- Symptofipoisoning- First aid and Antidotes

29. Environmental-toxicology - residue hazards poltution in air, soil, water and
food commodities.

30. Tolerance levels - maximum residue limits iting periods

31. Plant protection equipments - classificatorking principles.

32. Plant protection equipments - operation anithteaance.

33. Repellants, antifeedants and attractants

34. Newer trends in pest management-Pheromongs, 1G

35. CSI, genetic control

36. Biotechnology in pest management-transgemigscr
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Practical schedule

©CoNOORWNE

=
o

11-13.
14- 15.
16.
17.
18.

Study of agro eco systems
Identification of the types of insect damages @pglant.
Sampling techniques for the assessment of insgati@kon.
Techniques for estimation of crop damages.

Familiarisation with the mechanical anggibal methods of pest management
Familiarisation with cultural methods

Light and bait traps.

Pheromone traps

Identification of insect predators

Identification of insect paragi®

Familiarisation with the formulat®af conventional and new generation insecticides
Calculation of field dose of insecticiga®l practices in field application on differentgso

Preparation and application oéatiides of plant origin

Maintenance and operation of commontHaotection equipments.

Practical Examination

Suggested Readings

1.

2.

10.

11.

3.

Theory

Ananthakrishnan, T. N. and Viswanathan, T. R. 1@8&neral Animal EcologyMac Millan
India Ltd. Madras, 357 p.

Atwal, A. S. and Dhaliwal, G. S. 2003Agricultural Pests of South Asia and their
ManagementKalyani Publishers, 498 p.

Bindra, O. S and Singh, H. 197Pesticide Application equipmen®xford and IBH, New
Delhi, 307 p.

David, B. V. and Ramamurthy, V. V. 201&lements of Eonomic Entomolog§" Ed.)
Brillion Publishing, 400 p.

Dhaliwal, G. S. and Arora, R. 2001ntegrated Pest Management- concepts and approaches
369 p.

Fenemore, P. P. and Praksh, A. 20@pplied EntomologyWiley Eastern Ltd. Bangalore,
269 p.

Gour, T. B. and Sridevi, D. 201Zhemistry, toxicity and mode of action of insedisi.
Kalyani publishers, Bangalore, 316 p.

Metcalf, R. L. and Luckman, W. H. 199htroduction to Insect Pest Managemedbhn
Wiley and sons, New York, 605 p.

Nair, K. K., Ananthakrishnan, T. N. and David, B.. \1976. General and applied
EntomologyTata Mc Graw Hill Publishing company Ltd. New Biel589 p.

Pedigo L. P. and Rice M. E. 199%ntomology and Pest ManagemeRtentice-Hall, India,
646 p.

Romoser, W. S. and Stoffolano, J. G. 1998 Science of Entomolo@§" Edn.). WCB-Mc
Graw-Hill, Boston, 605 p.

Ento. 2203 Pests of crops and their management (1+1)

Distribution, bioecology, nature and symptoms ahdge and management strategies of major insect
pests of Field crops: rice, wheat, maize, sorghmagi, sugarcane, cotton and oil seeds — groundnut,
sesamum, castor, sunflower and mustard, pulses.

Vegetable crops: solanaceous vegetables — brigjailli, tomato, cucurbitaceous vegetables-
bittergourd, snake gourd, cucumber & pumpkin. Garous vegetables — cabbage and cauliflower;

bhindi,

amaranthus, moringa and curry leaf, polgeowegetables; Tuber crops: tapioca, sweet
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potato, yam; Fruit crops: banana, mango, jack, yapgineapple, citrus, guava, pomegranate, sapota,
apple and grape vine.

Practical

Identification of life stages and study of natumed ssymptoms of damage of the major pests of

rice,identification of natural enemies in rice eggiem,identification of life stages and study ofune

and symptoms of damage of the major pests of sagarccotton, ground nut, castor, sesamum,
solanaceous vegetables, cucurbitaceous vegetdbliesli, cowpea, cabbage, cauliflower, curry leaf

and moringa,visit to vegetable garden and ideatifot:mn of the pests and their symptoms of

attack,identification of life stages and study afure and symptoms of damage of the major pests of
tuber crops,banana,mango,jack, papaya,pineappls,ciguava, sapota & pomegranate,visit to

orchards,identification of the pests and symptofrattack

Lecture schedule

1. Introduction

2. Biology and nature and symptoms of damagensemtagement of the important pest of Rice

3. Biology and nature and symptoms of damagen@emagement of the important pest of Rice

4. Biology and nature and symptoms of damage raadagement of the important pest of
Wheat, Maize, Sorghum and Ragi

5. Biology and nature and symptoms of damage raadagement of the important pest of
Sugarcane.

6. Biology and nature and symptoms of damage raadagement of the important pest of
Cottton

7. Biology and nature and symptoms of damagernazaglagement of the important pest of Oil
seeds

8. Biology and nature and symptoms of damagensemtagement of the important pest of
Brinjal, chilli, tomato and bhindi

9. Biology and nature and symptoms of damagensemaagement of the important pest of

Bitter gourd, snake gourd, cucumber and pumpkin
Mid Term Examination

10. Biology and nature and symptoms of damagenesarthgement of the important pest of
Cabbage, cauliflower and polyhouse vegetables
11.  Biology and nature and symptoms of damagenaarbgement of the important pest of
Cowpea
12.  Biology and nature and symptoms of damagenraarthgement of the important pest of
Amaranthus, moringa and curry leaf
13. Biology and nature and symptoms of damagenaarthgement of the important pest of
Tapioca, sweet potato, yam
14.  Biology and nature and symptoms of damagenaamigement of the important pest of Banana
15.  Biology and nature and symptoms of damagenaarmhigement of the important pest of Mango
16. Biology and nature and symptoms of dansegemanagement of the important pest of Jack,
papaya & pineapple
17.  Biology and nature and symptoms of damagenaaraigement of the important pest of Citrus,
guava, sapota & pomegranate
18. Biology and nature and symptoms of dansagemanagement of the important pest of Apple
& grapevine.

Practical schedule

1. Identification of life stages and study ofuratand symptoms of damage of the major pests of
rice.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

Identification of natural enemies in rice gism.
Identification of life stages and study ofuratand symptoms of damage of the major pests of
sugarcane.
Identification of life stages and study ofuratand symptoms of damage of the major pests of
cotton
Identification of life stages and study ofuratand symptoms of damage of the major pests of
ground nut, castor, sesamum
Identification of life stages and study ofuratand symptoms of damage of the major pests of
solanaceous vegetables
Identification of life stages and study ofuratand symptoms of damage of the major pests of
cucurbitaceous vegetables
Identification of life stages and study ofuratand symptoms of damage of the major pests of
bhindi
Identification of life stages and study ofuratand symptoms of damage of the major pests of
cowpea
Identification of life stages and study ofura and symptoms of damage of the major pests of
cabbage, cauliflower, curry leaf and moringa
Visit to vegetable garden and idésdifon of the pests and their symptoms of attack.
Identification of life stages aniddy of nature and symptoms of damage of the nggets of
tuber crops
Identification of life stages astddy of nature and symptoms of damage of the nmagsts of
banana
Identification of life stages astddy of nature and symptoms of damage of the nmagsts of
mango
Identification of life stages and studynature and symptoms of damage of the major pests of
jack, papaya & pineapple
Identification of life stages astddy of nature and symptoms of damage of the nmagjsts of
citrus, guava, sapota & pomegranate
Visit to orchards-identification of the pesind symptoms of attack
Practical Examination

Suggested Readings

1.

© o N

10.

11.

Atwal, A. S. 1977. Agricultural pests of India and south East Ask&alyani Publishers,
Ludhiana, 529 p.

Atwal, A. S. and Dhaliwal G. S. 200&gricultural Pests of South Asia and their Managetne
Kalyani Publishers, 489 p.

Ayyar, T. V. R. 1950 Handbook of Economic Entomology for South In¢i& Ed). Govt.
Press, Madras, 528 p.

Butani, D. K, 1979.Insects and FruitsPeriodical Expert Book Agency, New Delhi, 415 pp.
David, B. V. and Ramamurthy, V. V. 201&lements of Eonomic Entomolog§" Ed).
Brillion Publishing, 400 p.

Hill, D. S. 1987 Agricultural Insect Pests of Tropics and their qoht Cambridge University
Press, London, 758 p.

Lefroy, H. M. 1909Indian Insect LifeThacker, Spink and Co. Calcutta, 786p.

Nair, M. R. G. K., 1986lnsects and Mites of Crops in IndikCAR, 408 p.

Nair, M. R. G. K. 1989.A Monograph on crop Pests of Kerala and Their Coht?™ Ed.
Kerala Agrl. University Press, Mannuthy, 199 p.

Ranjith, A. M. 2013. Identificatiorand Management of Horticultural Pestblew India
Publishers, 348 p.

Srivastava, K. P. 1993A text book of Applied Entomologol 1l. Kalyani Publications ,
Ludhiana, Chennai, New Delhi, 424 p.
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4, Ento. 3104 Pests of crops and their managemdht(1+1)

Theory

Distribution, biology, nature and symptoms of damagd management strategies of major insect of
Plantation crops: coconut, arecanut, rubber, casteaycoffee and cocoa; Spices: pepper, cardamom,
ginger, turmeric, nutmeg, cinnamon and clove; Omatals — rose, jasmine, orchid, anthurium,
gladiolus, chrysanthemum, lily, tabernemontana tmtl grass; medicinal and aromatic plants —
lemongrass, citronella, eucalyptus, palmorosayegetforest trees teak. Stored products: Primary
feeders, secondary feeders, principles of storageduce storage losses; Household, public health
poultry and livestock.

Practical

Identification of life stages and symptoms of damagnd management of major pests of
coconut,arecanut, rubber, cashewtea, coffee andaguapper, ginger,turmeric,cardamom, nutmeg,
cinnamon,clove,ornamental plants,aromatic and nmadic plants,forest trees,pests of stored
products,acquaintance with fumigants and methodoom cover fumigation,identification of life
stages and management of household pests,pestesibtk, poultry and public health,field vist to
plantations and FCI godowns.

Lecture schedule

1. Introduction

2-3. Biology and nature and sympta@indamage and management of the pests of coconut

4 Biology and nature and symptoms of damage and nesineigt of the pests of arecanut & rubber

5. Biology and nature and symptoms ohage and management of the pests of cashew

6. Biology and nature and symptoms ohage and management of the pests of tea

7 Biology and nature and symptoms ohage and management of the pests of coffee & cocoa

8 Biology and nature and symptoms of dasveagd management of the pests of pepper

9 Biology and nature and symptoms of @genand management of the pests of cardamom,
ginger and turmeric

Mid Term Examination

10. Biology and nature and symptoms of damage raadagement of the pests of nutmeg,
cinnamon and clove
11. Biology and nature and symptoms of damagk raanagement of the pests of ornamental

plants: rose, jasmine orchids, anthurium, gladioklgrysanthemum, lily, Tabernemontana
and turfgrass

12. Biology and nature and symptoms of damagenaarthgement of the pests of aromatic plants
and medicinal plants- Indian indig&?lumbago Indian long pepperTylophora basil,
kacholam and aswagandha

13. Biology and nature and symptoms of damagenaadagement of the pests of forest trees:
teak, ailanthus and bamboo

14. Problems of storage of agricultural produsthidia-storage losses-principles of grain storage
-sources and kinds of insect infestation in stoistgeage practices in India

15. Biology, nature and symptoms of damage obnagsts of stored products.

16. Management of pests of stored products

17. Pests of household and public health and thahagement
18. Pests of livestock and poultry and their ngamaent
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Practical schedule

1&2.

14.

Identification of life stages and symptomwis damage and management of major pests of
coconut.

Arecanut, rubber & cashew.

Tea, coffee and cocoa

Pepper, ginger & turmeric.

Cardamom, nutmeg, cinnamon and clove.

Ornamental plants.

Aromatic and medicinal plants.

Forest trees.

Pests of stored products.

- do-

Acquaintance with fumigants and method ofmamver fumigation.
Identification of life stages and managenudritousehold pests.
Pests of livestock, poultry and public health

15 — 17 Field vist to plantations and FCI godowns

18.

Practical Examination

Suggested Readings

1.

»

©NOo O

11.

12.

Atwal, A. S. 1976 Agricultural pests of India and South- East Adfalyani Publishers, New
Delhi, 528 p.

Atwal, A. S. and Dhaliwal G.S. 2002gricultural Pests of South Asia and their Managetne
Kalyani Publishers, 489 p.

Bhargava, M.C. 200%ests of Stored Grains and their Managemé&w India Publishing
Agency, 264 p.

David, B. V. and Ramamurthy, V. V. 201&lements of Eonomic Entomolog§" Ed.).
Brillion Publishing, 400 p.

Khare, B.P. 2004. Stordg@rains Pests and their Managemeldalyani Publishers, 314 p.
Munro, J. W. 1966Pests of stored Productislutchinson & Co. Ltd. London, 234 p.

Nair, M. R. G. K., 1976 Insects and Mites of Crap#ndia. ICAR, 408 p.

Nair, M. R. G. K. 1989A Monograph on Crop Pests of Kerala and Their Cont2™ Ed.
Kerala Agrl. University Press, Mannuthy, 199 p.

Pingale, S. V. 1978landling and storage of FoodgrainkCAR New Delhi, 150 p.

Rao, P. A., Mathur, K. C. and Pasalu, I. C. 1®Rite Storage and Insect Pest Management.
B.R. Publishing Corporation, Delhi, 350 p.

Ranjith A.M. 2013. Identification and Management of Horticultural P&stNew India
Publishers, 348 p.

Srivastava, K.P. 1993A text book of Applied Entomologypl Il. Kalyani Publications ,
Ludhiana, Chennai, New Delhi, 424 p.

12. Ento. 3205 Management of beneficial insects and mansect pests (1+1)

Theory

Honey bees: Species of honey bee. Morphology, tstralcadaptations, life history and habits. Types
of bee hives and accessories. Bee pasturage. Gdmmanagement of an apiary. Bee hive products.
Diseases and enemies of honey bees and their mmaeagevieliponiculture. Scope of beekeeping in

Kerala.

Silkworms: Species of silk worms and their bio-egyl. Rearing of mulberry silkworm. Diseases and
enemies of silkkworm and their management. Scoperdulture in Kerala.
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Lac insects: Lac culture and its economic importafrocessing of lac. Enemies of lac insect.

Helpful insects: Insect pollinators, predators,asées, weed killers, soil builders, scavengers and
insects used for scientific investigations.PlamaB#ic Mites: Introduction to acarology, morphojog
and anatomy of phytophagous mites, distingushirayasiters of families and important genera of
phytophagous mites. Mites infesting crops in Kardites as vectors of plant diseases. Management
of mites. Rodents: General characters of importpast species, their biology, habit and
management.Birds and other vertebrate and invatebmpests: Nature of damage and
management.Acaricides, rodenticides and molluseiciBormulations and applications.

Practical

Life stages and castes of honey bees,apiary eqoigrheney extraction, wax processing and
identification of bee diseases and enemies,fieldactire of apiary management
techniques,meliponiculture,acquaintance  with  odfér silk worm  species,sericulture
equipments,acquaintance with rearing of mulberrylk siworm,lac insects and their
enemies,identification of parasites & predators,segt pollinators, scavengers & soil
builders,important phytophagous mites and symptarhsattack on crops,familiarisation with
acaricides and preparation of spray solutions #adpplications,identification of important rodent
species and traps,other vertebrate pests, slugsraid of crops,acquiantance with rodenticides and
molluscides.

Lecture schedule

Apiculture: Beekeeping in India, honey bees-types @astes.

Bee pasturage, bee keeping equipments, migraterkdeping, seasonal management

Apiary management - honey extraction, processirtgpaty, bee wax.

Bee enemies and bee diseases. Meliponiculture

Sericulture:  Scope of sericulture in Kerala. $geof silkworms and their bioecology- Eri,

Tassar and Muga silk worms.

Rearing of mulberry silkworm. Sericulture equipntent

Diseases and enemies of silkworms and their mamagiemMarketing and processing of

cocoons

8. Lac culture - bioecology of lac insects — hostdreestrains of lac insects - processing of lac -
enemies of Lac insect.

9.  Helpful insects: Insects as pollinators, parasjesdators. Scavengers, soil builders and insects

used for scientific investigations.

Mid Term Examination

10. Introduction to acarology-distinguishing characteiricks and mites. Significance of mites.

Brief history. Role of acarine in Agriculture. Bat and Indirect damages, seasonal occurrence-
dispersal.

11. General morphology and anatomy of phytophagousshbitely divisions- gnathosomal and
idiosomal structures-digestive, excretory, ciroogt reproductive and nervous systems-sense
organs. Phytophagous mites-distinguishing chamcteof families-Tetranychidae,
Tenuipalpidae, Tarsonemidae and Eriophyidae-litdegynature and symptoms of damage.

12. Mites infesting crops in Kerala-Plantation cropseal coconut, arecanut. Vegetables:
amaranthus, bhindi, brinjal, tomato, cucurbits.seal Cowpea and redgram. Sugarcane. Tuber
crops: Tapioca. Fruit crops: Mango, citrus. Ornatalgplants: Jasmine, rose and orchids.

13. Mite transmission of plant diseases. Managemenmités-cultural, botanical, biological
methods. Chemicals-acaricides.

14. Rodents general features- squirrels and porcupies. and mice- general features- identifying
characters of rats and mice of agricultural impmr& their habits and habitats.

aprwbOE
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15. Rodent management- principles and methods of denghysical, biological and mechanical
methods.

16. Rodenticides- acute poisons, chronic poisons, fanmgy fumigation, baits, baiting and rat
proofing. Rodent control campaign- rodent eradicatiprogrammes, organization and
implementation.

17. Vertebrate pests- birds and mammals injurious tocalgure, nature of damage and their
management.

18. Snails and slugs — habits and habitats, econongioritance and management.

Practical schedule

BOONOOWNE

0.
11-12.
13.
14-15.
16.
17.
18.

Life stages and castes of honey bees
Apiary equipments.

Honey extraction, wax processing and idergtfon of bee diseases and enemies.
Field practice of apiary management technigues

Meliponiculture

Acquaintance with different silk worm speci8sriculture equipments.
Acquaintance with rearing of mulberry silk wor

Lac insects and their enemies. Identificatibparasites & predators.

Identification of insect pollinators, scaverg& soil builders

Identification of important phytophagougesiand symptoms of attack on crops.
Familiarisation with acaricides and preparatf spray solutions and its applications.
Identification of important rodent specesl traps.

Identification of other vertebrate pestsgsland snails of crops.

Acquiantance with rodenticides and mollusgide

Practical Examination

Suggested Readings

1.

wnN

10.
11.

12.
13.
14.
15.
16.

David, B. V. and Kumaraswamy, T. 19%6ements of Economic Entomolodiopular Book
Depot, Madras, 507 p.

Grout, R. A. 1963 he Hive and the Honey hdgadant and sons Inc. Hamilton, llinois, 633 p.
Gupta, S. K. 1985.Hand Book Plant mites of Indi&oological Survey of India, Calcutta,
520 p.

Haq,M.A and Remani, N. 199Mites and Environmenfnjengo publications, Kerala,722 p.
Helle, W.1985Spider mites Their biology, natural enemies arartbontrol. Elsevier, 458 p.
Jeppson, L. R., Keifer, H. H. and Baker, E. W. 3.9Vites injurious to economic plants.
University of California Press, 614 p.

Krantz. G. W. and Walter D.E. 2008.Manual of Acarolog{8™ Ed.). Texas Tech University
Press, 807 p.

Lindquist, E. E., Bruin,J. and Sabelis, M.W. 19&8iophyid mites: Their biology, natural
enemies and contrdElsevier, 785 p.

Metcalf, C. L. and Flint, W. P. 197®estructive and useful insectfata Mc. Graw Hill
Publishing Co. New Delhi, 1087 p.

Mishra, R. C. 1995Honey bees and their managemé@AR New Delhi, 168 p.

Morse, K. K., Ananthakrishnan, T. N. and David, B. 1979. General and Applied
Entomology Tata Mc Graw Hill Publishing Co. New Delhi,. 589

Nair, M. R. G. K. 1976.Insect and Mites of Crops in IndilCAR. New Delhi, 408 p
Prakash, I. and Mathur, R. P. 198W1anagement of Rodent PedSAR, New Delhi,133p.
Sadana, G. L. 199False spider mites infesting crops in Indikalyani publishers, 201 p.
Singh, S. 1962Beekeeping in Indidndia. ICAR, New Delhi, 214 p.

Swan, L. A. 1964Beneficial InsectsHarper and Row London, 429 p.
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NEMATOLOGY

1. Nema 3201 Plant parasitic nematodes and thenanagement (1+1)
Theory

Introduction — Position of nematodes in animal kiogp — Importance of nematodes — Brief history
and development of Nematology in India — Econoro&slin crop plant — Morphology and Anatomy
of nematodes (Body wall, digestive, excretory, ogjictive and nervous system, sense organs) —
Taxonomy of plant parasitic nematodes — Classiioadf plant parasitic nematodes based on feeding
habits — Symptoms of nematode damage — interaafitbnother microorganisms (fungi, bacteria and
viruses) — Biology and ecology of important plaatgsitic nematodesvigloidogyne, Heterordera,
Rotylenchulus, Tylenchuluand Radopholus — Principles of nematode management (physical
methods; cultural methods; host — plant resistameematodes; biological control; chemical control)
— Major nematode parasites and management in se(eeé and wheat), millets (sorghum, and
maize), pulses (redgram, blackgram, greengram amapea),oilseeds (castor and gingelly),
vegetables (tomato, brinjal, bhindi, chilli potabeet root and carrot), fruits (banana, citruspgvine

and papaya), spices and plantation crops (turmpgpper, betelvine and coconut), flower crops
(crossandra, jasmine and tuberose), Polyhouse alegsf Tuber crops (coleus, diascorea, sweet
potato).

Practical

Soil and root sampling — Extraction of active nemdats and cysts from soil and roots (Cobb’s sieving
technique, Baermann funnel technique, Fenwick cethaud, Incubation and Blender technique) —
Nematode processing techniques (preservation, alamvrapid method of processing, making semi
permanent and permanent slides) — Morphology ofersrdlylenchida (Hoplolaimug, and
Dorylaimida (Xiphinema - Identification of important nematodesTy({enchorhynchys
Helicotylenchus Pratylenchus, Hirschmanniella. Hemicriconemoide<riconema Heteroderd
Globodera, Tylenchulysand Aphelenchoidgs— Life stages ofMeloidogyne Rotylenchulusand
Radopholus- symptoms of important nematode diseases — Nenegiand their application

Lecture schedule

1. Introduction- Position of nematodes in animal kiogd— Importance of nematodes — Brief
history and development of Nematology in India

Brief history and development of Nematology in kndind abroad.

External morphology of nematode.

Anatomy of nematodes- Digestive, excretory and mgg\wsystem and sense organs.
Anatomy of nematodes - Reproductive system.

Taxonomy of plant- parasitic nematodes of the Sexgea and Adenophorea.
Classification of plant - parasitic nematodes baseteeding habits

Symptoms of nematode damage.

Interaction of nematodes with other micro organisms

Mid Term Examination

10. &11. Biology and ecology dfleloidogyne, Heterodera, Tylenchulus, Rotylenchahcs

CoNoOr~®WN

Radopholus
12. Principles of nematode management (Legislativesighy, cultural, biological and chemical).
13. Integrated nematode management.
14. Nematode parasites of cereals and millets.
15. Nematode parasites of pulses, oilseeds and tubjes c
16. &17 Nematode parasites of vegetables, poly hougetables and fruit crops.
18. Nematode parasites of spices, plantation aogddlower crops
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Practical schedule

1.
2.

7.
8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.

Soil and root sampling.

Extraction of nematodes by Cobb's sieving meth@grann funnel Technique and
modified Baermann funnel technique.

Extraction of cysts by conical flask technique &mavick can method

Extraction of nematodes from roots and stainingpofs infested with endoparasitic and semi
endoparasitic nematodes

Preservation of nematodes and preparation of tesryppand permanent slides
Observing morphology of the order Tylenchi¢tplolaimug and DorylaimidaXiphinema
Longidorus.

Identification of nematodes®ylenchorhynchus, Helicotylenchus

Identification of nematodesPratylenchusHirschmanniella

Identification of nematodesHemicriconemoides CriconemaHeterodera— Globodera
Study of life stages dfleloidogyne

Study of life stages dRotylenchulus

Study of life stages dRadopholus

Nematode diseases of rice (White tip and rice neotatode)

Damage caused by root — knot and reniform nematodé$erent crops.

Symptoms of damage caused by citrus nematode

Symptoms caused by lesion nematode and burrowimgioele of banana.

Study of types of nematicides, application methants calculation of dosages
Practical Examination

Suggested Readings

1.

2.

10.

11.
12.

Bhatti, D.S. and Walia, R.K. 199Nematode pests of crop£BS Publishers and
Distributors, Delhi,381p.

Gaugler, R. and Kaya, H.K .193%ntomopathogenic nematodes in biological cont@RC
Press, Inc., Boca Raton, Florida,632p

Goodey, J.B.1963Raboratory methods for work with plant and soil re@ades Technical
Bulletin No.2, Ministry of Agriculture, Fishies and Food, London,72p.

Gopal Swarup and Dasgupta, D.R. 1986ént parasitic nematodes of India — Problems and
progressiCAR, New Delhi, 76p.

Maggenti, A. 1981General NematologysSpringer Verlag, New York Inc., 372p.

Nickle, W.R. 1984Plant and Insect Nematodedarcel Dekker Inc., New York, 925p.
Ravichandra, N.G. 200Blant Nematologyl.K.International publishing house Pvt Ltd,
New Delhi,718p.

Reddy, P,P. 1988, Treatise on Phyto Nematolggdgricole Publishing Academy, New
Delhi, 381P.

Singh, R.S. and K. Sitaramaiah. 199and Book of Economic Nematolo@osmo
Publication, New Delhi, 386p.

Thorne, G. 197 Principles of nematologcGraw Hill Book Co., New York, London,
553p.

Webster,J.(Ed.), 197Economic Nematology\cademic Press, London,.396p.

Walia, R. K. and Bajaj, H. K. 200Bext book on Introductory Nematolod€AR
publication, Pusa, New Delhi.
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PLANT PATHOLOGY

1. Path 1101 Fundamentals of Plant Pathology 2(+ 1)
Theory

Plant pathology- Importance of plant diseases- mtghn, Scope - Objectives- History of Plant
Pathology-Term and concepts in Plant Pathologyssifigation of plant diseases. Important plant
pathogenic organisms- Fungi, bacteria, fastidioascular bacteria, virus,viroids, phytoplasma,
spiroplasma, algae, protozoa, nematodes, phaneroganmasiteswith examples of disease caused by
them.Diseases due to abiotic causes. Causes/dafecting disease development: disease triangle
and tetrahedron.Fungi- definition, characters, smnsructures, nomenclature, classification, key t
divisions, sub divisions, orders and classes, wrpion, dispersal. Bacteria, Viruses and mollisute
Morphology, classification, reproduction, transnoss dispersal and survival. Parasitism, Variapilit
of plant pathogens.Defense mechanism in plantoBatiesis. Role in disease development-
Enzymes, Toxins, Growth regulators.

Practical

Acquaintance with labequipments and Procedurede@umn and preservation of specimens.Media
preparation.lsolation of plant pathogens and pmpviathogenicity.Symptoms of fungal bacterial,
viral and phytoplasmal diseases.Study of represeatéungal genera.Staining and identification of
plant pathogenic bacteria. Transmission of plantsgs.Study of phanerogamic parasites.

Lecture schedule

1. Plant Pathology — introduction — importance of plliseases

2. History of Plant Pathology- International and Na@bimportance.

3-4 Causes of plant diseases, Terms and congept$lant Pathology— bacteria, fungi, viruses,
viroids, phytoplasmas, fastidious vascular bacterigarasites, pathogens, biotrophs,
hemibiotrophs, necrotrophs.

5-6 Pathogenicity, pathogenesis, disease triandisgase tetrahedron, virulence, infection,
inoculum, invasion, colonisation, inoculum potehtsymptoms, incubation period.

7-8 Disease cycle, disease syndrome, monocyclic disegmlycyclic diseases, alternate host,
collateral host. Predisposition, physiologicalesdgiotype, symbiosis, mutualism, antagonism

9-10 Defence mechanism in plants

11-12 Pathogenesis- enzymes, toxins and growth regalatiglant disease development

13-14 Types of parasitism and variability in plant pagens

15-17 Survival and dispersal of plant pathogens

18-19 General characters of fungi, classificatibfungi, methods of reproduction

Mid Term Examination

20. General characters, taxonomy, somatic structureproduction, life cycle and plant

pathological significance of the Division MyxomyeactPlasmodiophora, Spongospora.

21. General characters, taxonomy, somatic structureproduction, life cycle and plant

pathological significance of Sub Division Mastigaroyina§nchytriun& Physoderma

22. General characters, taxonomy, somatic structureproduction, life cycle and plant

pathological significance d?ythiun& Phytophthora

23. General characters, taxonomy, somatic structureproduction, life cycle and plant

pathological significance of Albugo, Sclerophthora, Peronosclerospora,
Peronospora&Plasmopara.

24, General characters, taxonomy, somatic structureproduction, life cycle and plant

pathological significance of Sub Division Zygomyioaet RhizopuandMucor.

25. General characters, taxonomy, somatic structureproduction, life cycle and plant

pathological significance of Sub Division Ascomyioat—Taphrina&yeasts

26. General characters, taxonomy, somatic structureproduction, life cycle and plant

pathological significance drysiphe, Aspergillus, Penicillium
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27.

28.

29.

30.

31.

32.
33.
34.
35.
36.

General characters, taxonomy, somatic structureproduction, life cycle and plant
pathological significance @laviceps, Chaetomium, Ascobolus, Sclerotinia

General characters, taxonomy, somatic structureproduction, life cycle and plant
pathological significance of Sub  Division Basidianyina. - Puccinia,
Melampsora,Uromyces

General characters, taxonomy, somatic structureproduction, life cycle and plant
pathological significance dfstilago, Tilletia, Neovossia, SphacelothecaTolyoosim.
General characters, taxonomy, somatic structureproduction, life cycle and plant
pathological significance of Sub Division Deuteramina - Colletotricum, Alternaria,
Cercospora, Pestalotia, Botryodiplodiaand Diplodia.

General characters, taxonomy, somatic structureproduction, life cycle and plant
pathological significance of Corticium, Fusarium, Helminthosporium, Pyricularia,
Sclerotium,Rhizoctonia, Phyllosticta, Phoma, Triddiona and Verticillium.

Morphological Characters and classification of pimgthogenic bacteria.

Symptoms of bacterial diseases, mode of entrypdemtion and spread.

Virus — definition nature, properties, classificati virus — vector relationships.

Common symptoms of virus, viroid and phytoplasmsédses of crops.

Characters of algal and phanerogamic plant pasasisymptoms.

Practical schedule

1.

ONOGAWN

©

10.

11.

12.

13.

14.

15.

16.

17.
18.

Common symptoms of plant diseases caused by filragiteria, virus and phytoplasmal
diseases

Common laboratory equipments and techniques

Collection and preservation of plant disease spegim

Isolation of plant pathogens and pathogenicityirigst

Transmission studies for viral disease symptomesgion.

Microscopic slide culture, common media and moutstased in mycology.

Staining and identification of plant pathogenic teaiea

Study of characters , symptoms, host parasiteioakitips and systematic position of fungi
belonging to Division Myxomycota.

Study of characters,symptoms, host parasite oakstiips and systematic position of fungi
belonging to Sub Division Mastigomycotigthium &Phytophthora.

Study of characters, symptoms, host parasite oakstiips and systematic position of fungi
belonging to White Rust Albugo

Study of characters, symptoms, host parasite oalships and systematic position of fungi
belonging to Downy mildews Plasmopara&Peronospora

Study of characters ,symptoms, host parasiteigakttips and systematic position of fungi
belonging to Sub Division ZygomycotiR&izopus

Study of characters ,symptoms, host parasiteioakttips and systematic position of fungi
belonging to Sub Division Ascomycotina Aspergillus Penicillum Saccharomyces &
Taphrina

Study of characters , symptoms, host parasiteioakitips and systematic position of fungi
belonging to Powdery mildew fungi

Study of characters , symptoms, host parasiteioakdtips and systematic position of fungi
belonging to Rust Fungi and Smut fungi

Study of characters , symptoms, host parasiteiogakitips and systematic position of edible
macrofungi andfungi belonging to Sub Division .Daomycotina

Study of phanerogamic plant parasites.

Practical Examination

Suggested Readings

1.

Agrios, G.N. 2005Plant Pathology (5™ Ed.). Elsevier Academic Press.882p.
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2. Alexopoulos, C.J., Mims, C.W. and Blackwell, M. 201lintroductory Mycology (
4"Ed.).Wiley India Pvt Ltd. 833p

3. Jayaraman, J. and Verma, J. P. 2B08damentals of Plant Bacteriolog{Reprint,
2015).Kalyani publishers, New Delhi
4, Pelczar, M.J., Chan, E.C.S. and Krieg, N.R. 198kcrobiology. Tata Mc Graw- Hill

Publishing Company Ltd , New Delhi.

5. Ravichandra, N.G. 2018undamentals of Plant PathologdHILearning Pvt Ltd. 639p.

6. Walkey, D. G. 1991Applied Plant Virology2"™ Ed.). Springer, 352p.

7. Webster, J. and Weber, R. W. S.20Biroduction to Fungi(3 "™ Ed.).Cambridge University
press.817 p.

2. Path. 2102 Principles of integrated plant digse management (1+1)

Theory

Categories of diseases; Introduction, history, irfgpwe, concepts, principles and tools of IDM,;
Economic importance of disease risk analysis.Epidieny: Factors affecting disease development.
Methods of detection and diagnosis of diseasesiplas and methods of plant disease
management.Methods of control: Host plant resigamtiltural, mechanical, physical, legislative,
biological and chemical control. Survey, surveilanand forecasting of diseases. Introduction to
conventional fungicides and new generation fungiitbr the disease management.Nature, chemical
combination, classification, mode of action andmiolations of fungicides and antibiotics.Ecological
management of crop environment.Development andiatidin of IDM module.Implementation and
impact of IDM (IDM module and disease). Safety essin pesticide uses. Political, social and legal
implications of IDM. Case histories of importantNDprogrammesin cereals, vegetables, pulses,
tuber crops,spices and plantation crops and orntatsen

Practical

Methods of diagnosis and detection of various pliiseases, Methods plant disease assessment.
Assessment of crop yield losses, calculations basestonomics of IDM, Identification of biocontrol
agents.Mass multiplication of Trichoderma, Pseudomosa sp. Cultural methods (soil
solarization).Physical methods, Planning and impletation of IDM of selected diseases. Nature and
damage of important diseases and their managemsséssment of diseases, crop monitoring and
planning of preventive strategies, Study of furdgs and their formulations. Methods of pesticide
application and their safe use. Calculation of fainlg sprays concentration&wareness campaign at
farmer’s fields.

Lecture schedule

1. Introduction - Losses caused by plant diseas@portance and history of integrated disease
management

2. Epidemiology of crop diseases - Weather, Pathaand Host factors and their role in crop
disease epidemics

3. Survey & surveillance - Disease assessmenteckseting - Disease modelling - Economic
importance of diseases risk analysis.

4, Principles of crop disease management - Impogta General Principles - Avoidance -
Exclusion - protection

5. Plant Quarantine and Inspection - Rules andiRégns

6. Cultural control - Roguing, eradication of attete and collateral hosts, crop rotation, mixed

cropping manure and fertilizer management. Saanatihot weather ploughing, soil
amendments, time of sowing, seed rate and plarmitgenrigation and drainage.

Physical Methods — soil solarization, heattiresnt etc.

Biological control - Role and mechanisms ofcoiatrol agents and PGPR.

© N
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9-13.

14.

15.

16.

17.

18.

Mid Term Examination

Chemical methods —Fungicides —classificatichemical groups of fungicides — inorganic,
organic, systemic, antibiotic etc., Mode of actiemdethods of application of fungicides —
seed, soil, foliar spray, post harvest treatmeart, feeding etc. - Fungicide formulations —
Characteristics of an ideal fungicide. Compatipiind phytotoxicity of fungicides - New
generation fungicides.

Plant disease resistance — types of resistamegical and horizontal — Defense mechanism
in plants — Structural and Biochemical (pre and-oection) cross-protection
Biotechnological approach in plant disease mament — tissue culture — somaclonal
variation, transgenic plants etc.

Integrated plant disease management (IDM) -Ac@uts, advantages and importance.
Ecological management of crop environment.

Development and validation of IDM module, leplentation and impact of IDM - Political,
social and legal implication of IDM.

Case studies of important IDM programmesiea&is; vegetables, pulses, tuber crops, spices
and plantation crops and ornamentals

Practical schedule

NogosrwdhE

o

9.
10.

11.
12.
13.

14.
15.
16.
17.

18.

Proving Koch’s postulates

Diagnosis and detection of plant diseases

Assessment of diseases — grading, score cligsease index.

Screening of varieties for resistance to pihsgase

Disease indexing for early detection of virigedses.

Familiarization with different groups of fungles.

Preparation of Bordeaux mixture, Bordeaux pastecheshunt compound, phytotoxicity of
fungicides

Preparation of fungicidal spray solutions- noelof application of fungicides — spraying and
soil drenching.

Seed treatment with systemic and contact fithgge Root feeding, post harvest treatment.
Bio-assay of fungicides — poisoned food tegh@j inhibition zone technique and slide g
ermination technique

Bio-control of plant pathogens — dual cultwehnique anéh- vitro testing

Methods of mass multiplication ©fichodermasp and®?seudomonasp.

Solarisation for management of soil borne @géins; Demonstration of physical methods for
crop disease management

Preparation and application of botanicals

Familiarization with plant protection equiprten

Visit to Plant Quarantine Station, Remote sgnkaboratory and Tissue culture laboratory
Development of IDM of any one disease of fielggetable / horticultural crops (practical
assignment)

Practical Examination

Suggested Readings

PwnE

o

Agrios, G.N. 200%2lant PathologyAcademy Press. New York.

Dasgupta, M.K. 199&rinciples of Plant PathologyAllied Publishers Pvt. Ltd. Bangalore
Gupta, G.P. 2004l'ext Book of Plant Diseas&sscovery Publishing House. New Delhi
Gupta, V. K. and Sharma, R.C. 20hiegrated Disease Management and Plant
Health Scientific Publishers

Maloy,O.C. 199FIlant Disease control. Principles and Practiclhn Wiley and Sons.Inc,
New York

Mehrotra, R.S. 198®lant PathologyTata Mc. Graw Till Publ.Co., , New Delhi.
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7. Nene,Y.L. and Thapliyal, P.N. 199Bungicides in Plant Disease ContrdDxford and IBH

New Delhi

8. Prakasam,V., Reguchander,T. and Prabakar,K. 19@ht diseases managemerf.E.
Publication, Coimbatore.

9. Singh. R.S. 2002Introduction to Principles of Plant Patholog@xford and IBH Publishin
New Delhi.

3. Path.2203 Diseases of crops and their managemént(2+1)
Theory

Symptoms, etiology, disease cycle and managemengjufr diseases of following crops: Field crops
Rice: blast, brown spot, bacterial blight, sheaighl, sheath rot, foot rot, false smut, khaira and
tungro;

Maize: stalk rots, downy mildew, powdery mildewaflespots, rust; Sorghum: smuts, grain mold and
anthracnose, downy mildew, powdery mildew, rusaf Ispots; Bajra: downy mildew and ergot;
powdery mildew, leaf spots, rust; Wheat: rustsséoemut, karnal bunt, powdery mildew, alternaria
blight, and ear cockle; Finger millet: Blast andflspot; Sugarcane: red rot, smut, wilt, grassysho
ratoon stunting and PokkahBoeng; Cotton: anthragngascular wilt, and black arm; Tobacco:
damping off, black shank, black root rot and mogsigaf curl; Groundnut: early and late leaf spots,
root rot, viral diseases, wilt; Soybean: Rhizoctohlight, bacterial spot, seed and seedling rot and
mosaic; Sunflower:Sclerotinia stem rot and Alteimdblight; Castor: Phytophthora blight; Pea:
downy mildew, powdery mildew and rust; PigeonpdaytBphthora blight, wilt and sterility mosaic;
Black & green gram: Cercospora leaf spot and aotiuse, web blight and yellow mosaic; Gram:
wilt, grey mould and Ascochyta blight; Lentil: ruesd wilt; Vegetable Crops:Cruciferous vegetables:
Club root, Alternaria leaf spot, black rot, dampwiy downy mildew, black leg, black rot, head rot
and leaf blight; Mustard:Alternaria blight, whitest, downy mildew and Sclerotinia stem rot; Potato:
late blight, early blight, wart, black scurf, bad wilt, viral diseases; Brinjal: Phomopsis bligind
fruit rot and Sclerotinia blight; Tomato: dampinff, avilt, early and late blight, buck eye rot arehf
curl and mosaic; Chillies: anthracnose and frutt wilt and leaf curl, mosaic; Okra: Leaf spot,
Yellow Vein Mosaic; Beans: Anthracnose and baatdsiight; Tapioca: leaf spot, sett rot, tuber rot,
bacterial wilt, mosaic; Colocasia, Yams, AmorphdhtsaPhytophthora blight; Cucurbits: downy
mildew, powdery mildew, wilt, leaf spot, viral deses; Onion and garlic: purple blotch, and
Stemphylium blight; Amaranthusé& leafy vegetableite rust, leaf blight; Coriander: stem gall; Post
harvest diseases in field and vegetable crops etc.

Practical
Identification and histopathological studies ofes¢dd diseases of field and vegetable crops covered
in theory. Field visit for the diagnosis of fieldagblems. Collection and preservation of plant disela

specimens for Herbarium; Note: Students should guirpressed and well-mounted specimens.

Lecture schedule

1. Introduction to the study of crop diseases — econdmportance of crop diseases- symptoms
- causal agents - disease cycle — management.

2. Economic importance, symptoms, causal organismgleepology and management of
diseases of Rice- blast, sheath blight, sheath rot.

3. Economic importance, symptoms, causal organispidemiology and management of other

diseases of Rice - brown spot, false smut, udh&biat rot etc.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Bacterial diseases of Rice —Bacterial Leaf Blightd abacterial leaf streak;Viral and
phytoplasmal diseases-tungro, grassy stunt, yeltbwarf and ragged stunt ;mineral
deficiency diseases.

Economic importance, symptoms, causal organismgleepology and management of
Wheat rusts.

Economic importance, symptoms, causal organismdeepology and management of smuts
and bunts, powdery mildew, Alternaria leaf bligimtd tundu of Wheat.

Economic importance, symptoms, causal organismglerpology and management of
diseases of millets - Sorghum- rusts, smuts, domilgew, sugary disease, charcoal rot,
anthracnose, blight, leaf spot and striga.

Economic importance, symptoms, causal organismglerpology and management of
diseases of Maize- smuts, downy mildew, rust, statlland leaf spot.

Economic importance, symptoms, causal organismgleepology and management of
diseases of Bajra- rusts, smuts, downy mildew agadte

Economic importance, symptoms, causal organismgleegpology and management of
diseases of minor millets.

Diseases of legumes -economic importance, symptoausal organisms, epidemiology and
management of diseases of Pigeon pea — Phytaphitight, wilt, sterility mosaic and dry
root rot.

Economic importance, symptoms, causal organismgleepology and management of
diseases of Red, Black, Green and Bengal gramny ¥ddt rot, rust and mosaic; gram — wilt,
grey mold and Ascochyta blight; lentil — rust amidt.

Economic importance, symptoms, causal organismgleepology and management of
diseases of oil seeds - Groundnut- early and é&gtbdpot, rust, Sclerotium stem rot, aflaroot
disease.

Economic importance, symptoms, causal organismgleepology and management of
Groundnut - crown rot, seedling rot, seedling Hligiod rot and viral diseases.

Economic importance, symptoms, causal organismglergpology and management of
diseases of diseases of Sunflower — Sclerotium sigmust, Alternaria blight and head rot.
Economic importance, symptoms, causal organismgleepology and management of
diseases of Sesamum - leaf spots and leaf bligbiglery mildew and phyllody.

Economic importance, symptoms, causal organismglerpology and management of
diseases of Castor — seedling blight; Mustard +temhist, downy mildew, Sclerotium stem
rot, Alternaria blight and bacterial rot.

Economic importance, symptoms, causal organismpi&lemiology and management of
diseases of Soybean- Rhizoctonia blight, pod hligked rot, bacterial pustule, seedling
blight and mosaic.

Mid Term Examination

Economic importance, symptoms, causal organisnidegpology and management of fungal
diseases of Sugarcane — red rot, whip smut, wiltgmeapple disease.

Economic importance, symptoms, causal organismgleepology and management of
Sugarcane - ratoon stunting, grassy shoot, gummaasi®ther bacterial diseases.

Economic importance, symptoms, causal organismgleegpology and management of
diseases of Cotton - wilt, root rot, anthracnosey gnildew, black arm and leaf curl.
Economic importance, symptoms, causal organismgleepology and management of
diseases of Tobacco — damping off, black shank, dse spot and wild fire.

Economic importance, symptoms, causal organismgleepology and management of
fungal diseases of Potato — late blight, earlyttligvart, black scurf etc.

Economic importance, symptoms, causal organisnideegpology and management of Potato
- brown rot and other bacterial diseases.

Economic importance, symptoms, causal organismgleepology and management of
diseases of Potato viral diseases.
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Economic importance, symptoms, causal organismglerpology and management of
diseases of Brinjal - Phomopsis blight and fruit, r'Sclerotiniablight, bacterial wilt, and
phyllody.

Economic importance, symptoms, causal organismglergpology and management of
diseases of Chillies — anthracnose, damping offtenil and viral diseases.

Economic importance, symptoms, causal organismgleepology and management of
diseases of Bhindi — leaf spot, powdery mildew waitbw vein mosaic.

Economic importance, symptoms, causal organismglergpology and management of
diseases of Tomato- damping off, late blight, ealight, fruit rot, fungal and bacterial wilt,
viral and phytoplasmal diseases.

Economic importance, symptoms, causal organismpi&lemiology and management of
diseases of Cucurbits — damping off, downy mildpewdery mildew, anthracnose, and fruit
rot, wilt, viral and phytoplasmal diseases.

Economic importance, symptoms, causal organigpi&lemiology and management of
diseases of Cowpea and Beans — collar rot and Wegbt,bFusarium wilt, rust, powdery
mildew, anthracnose and Sclerotium blight.

Economic importance, symptoms, causal organismgleepology and management of
diseases of Crucifers - damping off, downy mildégck leg, black rot, head rot and leaf
blight.

Economic importance, symptoms, causal organismgleepology and management of
diseases of onion- smut, smudge, Alternaria bligiithracnose; leafy vegetables /
amaranthus —white rust and Rhizoctonia leaf blight.

Economic importance, symptoms, causal organismgleepology and management of
diseases of Tuber crops — Cassava — mosaic, lzetdtj leaf spots, sett rot, tuber rot.
Economic importance, symptoms, causal organismglergpology and management of
diseases of Sweet potato&other tuber crops — wit\aral disease complex.

Post harvest diseases in vegetables and field.crops

Practical schedule

10.

11.

12.

13.

14.

Field visits, survey and collection of diseaamples.

Preservation of disease specimens.

Study of symptoms, etiology, host-parasitetiehship and specific control measures of
diseases of rice.

Study of symptoms, etiology, host-parasiteti@ship and specific control ~ measures of
diseases of wheat.

Study of symptoms, etiology, host-parasite ti@tghip and specific control measures of
diseases of sorghum and maize.

Study of symptoms, etiology, host-parasite ti@ahip and specific control measures of
diseases of bajra and other millets.

Study of symptoms, etiology, host-parasite ti@tghip and specific control measures of
diseases of groundnut, sunflower and sesamum.

Study of symptoms, etiology, host-parasite ti@ahip and specific control measures of
diseases of castor, mustard and soybean.

Study of symptoms, etiology, host-parasitati@hship and specific control measures of
diseases of redgram, greengram, blackgram, bemagaldreans and vegetable cowpea.

Study of symptoms, etiology, host-parasitatm@hship and specific control measures of
diseases of cotton.

Study of symptoms, etiology, host-parasitati@hship and specific control measures of
diseases of tobacco.

Study of symptoms, etiology, host-parasitatm@hship and specific control measures of
diseases of potato.

Study of symptoms, etiology, host-parasitati@hship and specific control measures of
diseases of solanaceous vegetables.
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15. Study of symptoms, etiology, host-parasitati@hship and specific control measures of
diseases of bhindi and amaranthus.

16. Study of symptoms, etiology, host-parasitatm@hship and specific control measures of
diseases of Crucifers and Cucurbits..

17. Study of symptoms, etiology, host-parasitati@hship and specific control measures of
diseases of Tuber crops and tea.

18. Practical Examination

Note: Collection and preservation of plant disdaspecimens for Herbarium. Students
should submit 50 pressed and well-mounted specimens

Suggested Readings
Agrios, G.N. 2009Plant PathologyAcademy Press. New York.

1
2. Gupta, G.P. 2004l'ext Book of Plant Diseasd3iscovery Publishing House. New Delhi
3 Gupta, V.K.and Paul, Y.S.200Diseases of Vegetable Crop&lyani Publishers, New Delhi

-110 002

4, Koike. S.T., Gladders, P. and Paulus,O. A.200égetable Diseases - A Color Handbook
Academy Press. New York.

5. Mehrotra, R.S. 198@®lant PathologyTata Mc. GrawHill Publ.Co., New Delhi.

6. Nair, M.C. and Menon , M.R. 198Biseases of Crop Plants in Keralderala Agricultural
University

7. Peethambaran, C.K., Girija, V.K., Umamaheswaranatd Gokulapalan,C. 200Biseases
of Crop plants and their managemstdrala Agricultural University.

8. Prakasam, V. Valluvaparidasan.V., RaguchanderPriabhakar, K. and Thiruvudainambi.S
1997Field Crop DiseasesA.E publication, Coimbatore.

9. Ramakrishnan, T. S. 197Diseases of Millettndian Council of Agricultural Research.

10. Rangaswami.G. 1987Diseases of Crop plants in IndiRrentice Hall of India Private Ltd.
New Delhi.

11. Raychaudhuri, S.P. and Verma, J.P. 1984/86%@8iew of Tropical Plant Pathologyol.1,
2 & 5. Today and Tomorrow’s Printers and Publishiiesw Delhi.

12. Rivka Barkai-Golan. 200Postharvest Diseases of Fruits and Vegetables: Dpueent and
Control. Elsevier B.V. USA

13. Sharma, P. D. 200Plant PathologyRastogi publications, Shivaji Road, Meerut.

14. Singh, R. S. 199%iseases of Vegetables Crapgford and IBH Publishing Co.

15. Singh, R.S. 199(Plant DiseasesOxford & IBH Publishing Company

16. Singh.R.S. 200Plant disease managemddxford and IBH New Delhi.

17. Thind T. S. 2005Diseases of field crops and their managentigsna Books, New Delhi.

4. Path.3104 Diseases of crops and their mayament Il (2+1)

Theory

Symptoms, etiology, disease cycle and managemédntlofing diseases: Coconut: wilt and bud rot;
Root (wilt), bud rot, leaf rot, grey leaf blightp6t rot, stem bleeding, cadangcadang diseaseal leth
yellowing; Arecanut: Mahali, foot rot, Stem bleeglirinflorescence die back, yellow leaf disease,
nursery diseases, nutritional disorders, Oil patorsery diseases, crown diseases, root and trunk
diseases, bud rot, sudden wilt; Cocoa- black pbdd Monilia pod rot, Botryodiplodia pod rot, other
pod rot diseases, Cushion gall disease, witchesniyravilts, root disease , cherelle wilt , swollen
shoot; Rubber: Abnormal leaf fall, powdery mildestem diseases, root diseases; Tea -Blister blight
grey blight, thread blight, brown blight, birds egot stem and root diseases; Coffee: rust, feabs
coffee berry diseases, root and stem diseasebadle Cardamom:azhukal/ capsule rot and clump
rot, Katte and other viral disease, other folisedises, nursery diseases; Black pepper: footloat, s
wilt, pollu disease, bacterial leaf spot ,viral aptlytoplasmal diseases; Betel vine: foot rot,
anthracnose, bacterial leaf spot; Ginger: softleaf spot, thread blight and bacterial wilt; Turioe
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leaf blotch, leaf spot, rhizome rot and root rotpv@: slow decline, root diseases, leaf blighg di
back, leaf spot diseases, leaf blotch; Cinnameat |blight, leaf spot, leaf blotch and die-back
symptoms, root diseases; Nutmeg and vanilla:dpafs, fruit rot and root diseases.Banana: Panama
wilt, Moko wilt; Viral diseases-Bunchy top, Mosaibgart rot, infectious chlorosis and Kokkan,
postharvest diseases; Mango: malformation, antbssznpowdery mildew, die back, pink disease,
sooty mould, red rust, black tip; deficiency dissggost-harvest diseases; Cashew: powdery mildew,
anthracnose, damping off, pink disease, sootyoulthand inflorescence blight; Grapevine- downy
mildew , powdery mildew, anthracnose, black rotptfoot, dead arm, rust, bacterial viral and
phytoplasmal diseases; Citrus: gummosis, leafafadl fruit rot, scab, pink disease, powdery mildew,
root rot , felt disease, sooty mould, citrus cankesteza, greening and exocortis, post harvest
diseases; Pineapple- fruit rot/ basal rot/heartwit and leaf spot; Jack: pink disease, immafaué

rot and post harvest diseases; Papaya: stem/foot leaf spot, mosaic, leaf curl, post- harvest
diseases; Pomegranate: foliage, stem, fruit ant diseases; Sapota: leaf spot, flat limb, fruit rot
Guava: wilt, canker, dry rot, leaf spot, seedlinigght, post harvest diseases; Mulberry-foliar
diseases, stem and root diseases; Apple: scabdeppunildew, root rot, collar rot, black rot, fire
blight, mosaic, post harvest and non paradiSeases; Rose - black spot, powdery mildew, rust,
dieback, blight, leaf spot, anthracnose, bacteriédaf spot and viral diseases; Foliar and flower
diseases of Orchids, Anthurium, Dahlia, Chrysantimens. Jasmine.

Practical

Identification and histopathological studies ofesttd diseases of horticultural crops covered in
theory. Field visit for the diagnosis of field ptelms. Collection and preservation of plant diseased
specimens for Herbarium; Note: Students should guirpressed and well-mounted specimens.

Lecture schedule

1. Introduction to the study of diseases of hortiaaticrops, economic importance, symptoms,
causal agents, disease cycle, management.

2. Diseases of coconut, Root (wilt) disease, econamgortance, distribution and symptoms on
crown and roots, etiology, disease cycle and iategrmanagement of Root (wilt) disease of
coconut.

3. Economic importance, symptoms, cause, disease agdéntegrated management of bud rot,
leaf rot, grey leaf blight of coconut.

4. Economic importance, symptoms, cause, disease agdéntegrated management of Foot rot

and stem bleeding, cadangcadang disease, letHalired and other diseases of unknown
etiology of coconut.

5. Economic importance, symptoms, cause, disease agdéntegrated management ofdiseases
ofarecanut- Mahali, foot rot, Stem bleeding, inflecence die back.

6. Economic importance, symptoms, cause, disease aypdéntegrated management of yellow
leaf disease of arecanut, nursery diseases, stakibg.

7. Economic importance, symptoms, cause, disease otk integrated management of

diseases of oil palm, nursery diseases, crown skseaoot and trunk diseases, bud rot,
sudden wilt and other diseases of oil palm.

8. Economic importance, symptoms, cause, disease otk integrated management of
diseases of cocoa- black pod rot, Monilia pod Bufryodiplodia pod rot, other pod rot
diseases.

9. Economic importance, symptoms, cause, disease otk integrated management of
Cushion gall disease, witches broom, wilts, rosetdse, cherellewilt , swollen shoot of cocoa.

10. Economic importance, symptoms, cause, disease cyotk integrated management of
diseases of rubber -Abnormal leaf fall, powderydent, stem diseases, root diseases.

11. Economic importance, symptoms, cause, disease otk integrated management of
diseases of tea -Blister blight, grey blight, stamd root diseases.

12. Economic importance, symptoms, cause, disease apdentegrated management of Thread

blight, brown blight ,birds eye spot of tea.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Economic importance, symptoms, cause, disease ootk integrated management of
diseases of coffee - foliar diseases -rust andsieatfs.

Economic importance, symptoms, cause, disease ayclentegrated management of coffee
berry diseases, root and stem diseases, die back.

Economic importance, symptoms, cause, disease ootk integrated management of
diseases of cardamom- azhukal/ capsule rot amapctot.

Economic importance, symptoms, cause, disease ,cycdsmission and integrated
management ofKatte and other viral disease ,otiiar fdiseases,Nursery diseases.
Economic importance, symptoms, cause, disease otk integrated management of
diseases of black pepper- foot rot and slow wilt.

Economic importance, symptoms, cause, disease ootk integrated management of
Polludisease , bacterial leaf spot ,viral and pbigemal diseases.

Mid Term Examination

Economic importance, symptoms, cause, disease ootk integrated management of
diseases of betel vine- foot rot, anthracnose goiatieaf spot.

Economic importance, symptoms, cause, disease otk integrated management of
diseases of ginger - soft rot, leaf spot, threéghblnd bacterial wilt.

Economic importance, symptoms, cause, disease ootk integrated management of
diseases of turmeric, leaf blotch, leaf spot, Ringagot and root rot.

Economic importance, symptoms, cause, disease otk integrated management of
diseases of clove - slow decline, root diseased,blight, die back, leaf spot diseases, leaf
blotch

Economic importance, symptoms, cause, disease otk integrated management of
diseases of cinnamon - leaf blight, leaf spotf lelatch and die-back symptoms, root
diseases.

Economic importance, symptoms, cause, disease otk integrated management of
diseases of nutmeg andvanilla - leaf spots, fatiand root diseases.

Economic importance, symptoms, cause, disease eyuleintegrated management of wilt
diseases of banana- Panama wilt, Moko wilt; Viligkases-Bunchy top, Mosaic, heart rot,
infectious chlorosis and Kokkan

Economic importance, symptoms, cause, disease eyuleintegrated management ofpost
harvest diseases - Anthracnose, crown rot, black gjiting diseases, cigar end rot and pink
mould rot.

Economic importance, symptoms, cause, disease ootk integrated management of
diseases of mango- mango malformation, anthracnpeedery mildew, die back, pink
disease, sooty mould, red rust, black tip; deficiediseases; post-harvest diseases - Diplodia
stem end rot, anthracnose, soft rot, Black mouldnad Alternaria rot.

Economic importance, symptoms, cause, disease cwo@ integrated management
ofdiseases of cashew - powdery mildew, anthragndamping off, pink disease, sooty
mould and inflorescence blight.

Economic importance, symptoms, cause, disease otk integrated management of
diseases of grapevine- downy mildew , powdery enildanthracnose, black rot, foot rot,
dead arm, rust, bacterial viral and phytoplasnsdates.

Economic importance, symptoms, cause, disease otk integrated management of
diseases of citrus-gummaosis, leaf fall and fruit szab, pink disease, powdery mildew, root
rot , felt disease, sooty mould, citrus cankestéza, greening and exocortis, post harvest
diseases.

Economic importance, symptoms, cause, disease ootk integrated management of
diseases of pineapple- fruit rot/ basal rot/heatritwilt and leaf spot; diseases of jack-pink
disease, immature fruit rot and post harvest deseas

Economic importance, symptoms, cause, disease ootk integrated management of
diseases of papaya- stem/foot rot, leaf spot, imoleaf curl, post- harvest diseases. Diseases
of pomegranate and ber - foliage, stem, fruit @ diseases.
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33. Economic importance, symptoms, cause, disease ootk integrated management of
diseases of sapota- leaf spot, flat limb, fruif Riseases of guava, wilt, canker, dry rot, leaf
spot, seedling blight, post harvest diseases.

34. Diseases of mulberry-foliar diseases, stem and mietases. Economic importance,
symptoms, cause, disease cycle and integrated mmaead of diseases of apple-scab,
powdery mildew, root rot, collar rot, black rotidiblight, mosaic, post harvest and non
parasitic diseases.

35. Diseases of rose - black spot, powdery mildew,, distback, blight, leaf spot, anthracnose,
bacterial leaf spot and viral diseases.
36. Diseases of orchids and anthurium. Economic impegasymptoms, cause, disease cycle

and integrated management of diseases of dahligsarithemum & jasmine.
Practical schedule

1. Field visits, survey and collection of diseaamples

2. Preservation of disease specimens

3-4. Study of symptoms, etiology, host-parasit@tienship and specific control measures of
diseases of coconut

5. Study of symptoms, etiology, host-parasite ti@tghip and specific control measures of
diseases of arecanutand oil palm

6. Study of symptoms, etiology, host-parasite i@tship and specific control measures of
diseases of cocoa

7. Study of symptoms, etiology, host-parasite ti@tghip and specific control measures of
diseases of rubber

8. Study of symptoms, etiology, host-parasite i@tship and specific control measures of
diseases of tea and coffee

9. Study of symptoms, etiology, host-parasite m@ship and specific control measures of
diseases of cardamom

10. Study of symptoms, etiology, host-parasitatmehship and specific control measures of
diseases ofblack pepper, betelvine

11. Study of symptoms, etiology, host-parasitati@hship and specific control measures of
diseases of ginger, turmeric

12. Study of symptoms, etiology, host-parasitatm@hship and specific control measures of
diseases of tree spices and vanilla.

13. Study of symptoms, etiology, host-parasitati@hship and specific control measures of
diseases of Banana

14, Study of symptoms, etiology, host-parasitatm@hship and specific control measures of
diseases of mango and cashew

15. Study of symptoms, etiology, host-parasitatm@hship and specific control measures of
diseases of sapota, jack, pomegranate and ber.

16. Study of symptoms, etiology, host-parasitati@hship and specific control measures of
diseases of grapevine citrus, pineapple, papaya

17. Study of symptoms, etiology, host-parasitatm@hship and specific control measures of

diseases of, apple,mulberry, rose, orchids artibigoim, dahlia, chrysanthemum & jasmine
18. Practical Examination

Note: Collection and preservation of plant disdaspecimens for Herbarium. Students
should submit 50 pressed and well-mounted specimens

Suggested Readings
1. Agrios, G.N. 2005Plant PathologyAcademy Press. New York.

2. Bavappa. K.V.A., Nair M. K. and Premkumar, T. 1978he Arecanut palmCPCRI,
Kasargod.
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10.

11.

12.

13.
14.
15.

16.

Elsevier B.V. USA

Golan, B.R. 2001Postharvest Diseases of Fruits and Vegetables: IDpueent and Control.
Gupta, G.P. 2004l'ext Book of Plant Diseasdsiscovery Publishing House. New Delhi
International Pvt Ltd. New Delhi.

Lucknow.

Mehrotra, R.S. 198@®lant PathologyTata Mc. GrawTillPubl.Co., New Delhi.

Nair, M. C. and Menon, M. R. 198Bisease of crop plants of Keral&erala Agricultural
University Press, Mannuthy.

Pathak, V.N. 198Miseases of fruit crop®Oxford and IBH, New Delhi.

Peethambaran, C.K., Girija, V.K., Umamaheswaramnid Gokulapalan,C.2008. Diseases of
Crop plants and their management.Kerala Agriculturaversity.

Ploetx, R.C. 2004.Diseases of tropical fruit cr@@#s8 eBooks.Ebooks on agriculture and the
applied life sciences from CAB International

Rangaswami.G. 1987..Diseases of Crop plants iralRdéntice Hall of India Private Ltd.
New Delhi.

Sanjeev Kumar. 2015. Diseases of Horticultural pSrddentification and Management.
Astral

Santhakumari, P. (ed) 2004dvances in Diseases of Plantation crops and Spib&sCo.,
Sharma, P. D. 20(lant PathologyRastogi publications, Shivaji Road, Meerut.
Sharma, Y. R and Premkumar, T. 1884eases of black peppBIRC for spices, Calicut.
Singh, R.S. 199Blant DiseasedOxford & IBH Publishing Company

Verma, L. R. and Sharma, R.C.1®Seases of Horticultural CropsFruits. Indus
Publishing. New Delhi.
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PLANT PHYSIOLOGY

1. Crps 1201 Fundamentals of Crop Physiology <2)
Theory

Introduction to crop physiology and its importancegriculture; Plant cell- an overview- Structure
and functions of cell organelles; Crop water relasi water potential and its components, diffusion
and osmosis, absorption of water; Transpiration stmanatal physiology, water use efficiency.
Mineral nutrition of plants- functions and deficogn symptoms of nutrients— nutrient uptake
mechanisms- foliar nutrition and hydroponics. BBghthesis - Light and dark reactions, ©4
and CAM plants, photorespiration: Plant respiratiglycolysis, TCA cycle and Electron transport
chain, Alternate respiration in plants; Plant gtowgulators — physiological roles and agricultural
uses; Physiological aspects of growth and developneé major crops; Photoperiodism and
vernalisation; Growth analysis, role of physioladigrowth parameters in crop productivity.

Practical

Study of plant cells; Preparation of standard swhst Structure and distribution of stomata,
imbibition, osmosis and plasmolysis, measuremembof pressure, rate of transpiration; separation
of photosynthetic pigments through paper chromaioiyy; Estimation of chlorophyll; Rate of
transpiration; Photosyntheisis, respiration, #ss$est for mineral nutrients; estimation of RWC;
Measurement of rate of photosynthesis by IRGA;&ation of hormone using bioassay.

Lecture schedule

1. Introduction to crop physiology and its importafcegriculture;

2 and 3.Structure and physiological functions efl @and cell organelles; cell wall, cell
membrane, cell inclusions, cytoskeleton

4. Crop water relations, water potential and its conguas, Diffusion, osmosis.

5. Diffusion, osmosis; Mechanism of water absorption

6. Transpiration, significance, transpiration in tela to crop productivity, anti-transparents,
water use efficiency

7. Stomata, structure and function- mechanism of stalmaovements

8. Water stress- drought tolerance mechanisms

9. Nutrio-physiology — definition — classification pfant nutrients based on quantity, function
and mobility

10, 11 Nutrient absorption mechanism- foliar rigtri and hydroponics

12. Functions of plant nutrients — deficiency apxidity symptoms of plant nutrients

13. Photosynthetic pigments
14. Photosynthesis-Light reactions-Photosynthetic tedadransport chain

15. Rubisco- Calvin cycle

16. C4 and CAM mechanisms

17. Photorespiration-Significance
18. Respiration and its significance

Mid Term Examination

19. Glycolysis- TCA cycle

20. Mitochondrial ETC, Alternate respiration

21-24 Plant growth regulators- biosynthesis andsigtogical role of auxin, gibberellins,
cytokinin, ABA, ethylene

25. Novel PGRs and commercial applications incadjire
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26, 27, 28, 29 Physiological aspects of growth dadelopment- Rice, Coconut, Cassava, Black

pepper, Banana

30, 31 Physiology of flowering-Photoperiodism aretnalisation in relation to crop productivity,

Photoreceptors

32- 34 Growth analysis, measurement of growth, abl@hysiological growth parameters in crop

35.
36.

CoNoO~®WNE

productivity-RGR, CGR, NAR, LAI, SLA, HI
Physiological disorders in crop plants
Recent developments in plant physiology

Practical schedule

Preparation of standard solutions; Safe laborgicagtices
Study of plant cells

Isolation of chloroplast and mitochondria

Structure and distribution of stomata

Demonstration of diffusion and imbibition
Demonstration of osmosis

Demonstration of Plasmolysis

Demonstration of root pressure

Measurement of transpiration rate

Separation of photosynthetic pigments

Estimation of chlorophyll pigments

Measurement of Photosynthetic rate by IRGA
Measurement of respiration

Tissue test for mineral nutrients

Estimation of RWC

Growth analysis

Estimation of hormone using bioassay,Measuremeletabfarea
Practical Examination

Suggested Readings

1.

Devlin, R. M. and Witham F. H. 198®lant Physiology4th

Distributors, New Delhi.
Devlin, R.M. 1979Plant Physiolgoyl Ed. Affiliated East West Press, New Delhi

Gupta, N.K. and Sunita Gupta. 200Rlant Physiology Oxford & IBH Publishing
Co.Pvt.Ltd.NewDelhi.

Malick ,C.P. and Srivastava, A.K.200@xt book of Plant PhysiologKalyani
publishers,New Delhi.

Ed. CBS Publishers and

Milthrope, F.L. and Marby, J. 197%n introduction to Crop PhysiologyCambridge
University Press, London

Noggle, G.R. and Fritz, G.J. 1992troductory Plant Physiologyl Ed. Prentice Hill of
India (P) Ltd., New Delhi

Salisburry, F. B. and Ross, C.\Wlant PhysiologyCBS Publishers & Distributors, New
Delhi

Taiz, Land Zeiger, E. 201®&lant PhysiologySinauer Associates, Inc., Publishers.
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AGRICULTURAL STATISTICS

1. Stat 2101 Agri-Informatics(1+1)

Theory

Introduction to Computers, Input and Output Deviddaits of Memory, Hardware, Software and
Classification of Computers - Types of ProcessGmnputer Virus, Worms and Vaccines. Operating
System - DOS, WINDOWS. UNIX and open softwares. ligapion of MS-Office for document
creation and editing.Word Processing packages, uFesat of Word Processing. Electronic
Spreadsheets, Concept, Packages. Creating, EditidgSaving a Spreadsheet. Use  of in-built
Statistical and other functions and writing matheoah expressions.Statistical Data analysis tools,
Creating Graphs. Concept of Database and Infoomatianagement - Units of Database, Creating
Database. Extracting results from database.

Presentation packages, Features of presentatiorrldWide Web (WWW): Concepts and
components. Basics of Programming languages.Conuaiion tools - Internet and applications - E-
learning, E-Journals, E-Agriculture, and its apgtiiens. Smart phone applications in agriculture fo
farm advices, market price, post harvest managereemGeospatial technology for generating
valuable agri- information.Decision support systemgoncepts, Agriculture Expert System -
Components and Applications in Agriculture.

Practical

Computer Components - Booting of Computer and itetown. Practice of some fundamental
DOS Commands and other operating systems. Creakolylers, COPY and PASTE
functions.Creating a Document - Saving and Editifgifferent types of options from Tool Bars,
Format, Spelling and Grammar checking, Alignmenteat. Creating tables.Creating Spreadsheets -
Alignment of Rows, Columns and Cells using FormablTBar. Entering Expressions through the
Formula Tool Bar and use of Inbuilt Functions, Statal functions - Data Analysis using Inbuilt
Tool Packs, Correlation and Regression.Creatingplis Creating Database, Structuring with
different types of fields.Developing queries anthted files.Preparation of Slides for presentation.
Crop Simulation Models (CSM) using standard sofegadntroduction of geospatial technology for
generating valuable information for agriculture.Apgtions of Decision Support System and Expert
System in Agriculture.

Lecture schedule

1 Introduction to computers - characteristics of cateps - evolution of computers -
generations of computers.

2. Hardware and software - classification of computerpersonal computers - software.
categories - system software and application sofiwalnput and output units - central
processing unit - types of processors - memoryrmany and secondary memory - RAM
and ROM.

3. Operating system - DOS and WINDOWS - fundamentaS¥@mmands - FORMAT, DIR,
COPY, PATH, LABEL, VOL, MD, CD, CD, DEL and TREE.

4. Rules for naming files in WINDOWS: GUI, Desktop aitsl elements - creating folders -

WINDOWS Explorer - Anatomy of WINDOW - Title bar Minimum and close buttons -
scroll bars - menus and tool bars.
5-6.  Number systems - binary and decimal - conversidwden number bases.

7. Word processing - Word processing packages - festurDocument - units of document
Menus - Creating, editing, formatting and savingutoents.

8. Word processing packages - copy, cut and pastdidmsc- creating tables - merging of cells
- column and row width.

9. Electronic Spreadsheets - concept - Spreadsheébges - worksheet and workbook -

creating, editing and saving a workbook.
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10-11

12-
13.
14.
15.

16.
17.

18.

Mid Term Examination

Electronic Spreadsheets - alignment of rows, colurand cells using Format toolbar -
Entering a formula in a cell. Statistical functionSUM, AVERAGES, VARIANCE, MAX,
MIN, IF. Data Analysis - regression, correlationeduency distribution, t-test - Creating
graphs and charts.

Concept of database and Information managements ofndatabase - creating database

Presentation softwares - preparation of slides.

World Wide Web (WWW): Concepts and components. djpies of programming -
flowcharts and algorithms.

Programming languages - low level and high levedjismges.

Smart phone applications in agriculture for farmviegls, market price, post harvest
management etc. Geospatial technology for gengragituable agri - information.

Decision support system and Expert system - Coaceqt their applications in agriculture.

Practical schedule

1.

7-9.

10-12.

13.

14-15.
16-17.

18.

Study of computer components - booting and shutnd@iv computer - practice of DOS
commands - TIME, DATE, DIR, COPY, LABEL, VOL, MD,; RD, DEL.

Practicing other Operating systems - Using mousile bar - Minimum, Maximum and Close
buttons, Scroll bars, menus and toolbars

Desktop - icons - creating folders - COPY and PASietions, Windows Explorer

Word processing packages - creating and savingandent - editing and formatting a document-
Use of options from Toll bars - Format, Insert olBocopy , cut and paste functions - creating
tables - merging of cells - column and row and uidt

Electronic Spreadsheets - creating , editing avihg a workbook - alignment of rows, columns
and cells using Format toolbar - Entering a formiraa cell, statistical functions - SUM,
AVERAGE, VARIANCE, MAX, MIN, IF - Data Analysis - @égression, correlation, frequency
distribution, t-test. Creating graphs and charts

Database management packages- creating databasgurgtg with different types. Records -
fields - tables - queries

Presentation software - preparation of slides omdPBoint.
Practical applications of Crop Simulation Model$S§) using standard softwares.

Uses of Geospatial technology for generating vdéuatiormation for Agriculture, practical uses
of model Decision Support System and Expert Systefgriculture
Practical Examination

Suggested Readings

N

©ONO O AW

©

10.

Balaguruswamy, E. 1998rogramming with ANSI - CTata Mc Graw Hill, New Delhi.
Capron, H.L. 1996.Computers tool for an information ageBenjamin/ Cummings
Publishing Company, Inc. New York

Date, C.J. 2000ntroduction to Database Systefddison Wesley

Gottfried, B. 1999Programming with C, Schaum Outline Seri€ata McGraw Hill.
Malvino, A.P. and Brown, J.A. 199Bigital Computer ElectronicsTata McGraw Hill.
Nortons, P. 2001introduction to computemth Ed,Tata Mc Graw Hill, New Delhi

Parekh R. 200&rinciples of MultimediaTata McGraw-Hill.

Rob, P. and Coronel, C. 200Batabase Systems: Design, Implementation and Maneage
7" Ed. Thomson Learning.

Silberschartz, A., Korth, H.F. and Sudarshan, 3@71Database Systems ConcepfEata
McGraw Hill

Vaughan, T. 200Multimedia-Making it WorkMcGraw-Hill.
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2. Stat 3202 - Statistical methods and applicatien (2+1)

Theory

Introduction: Definition of Statistics - its usensdalimitations, Functions of Statistics, Collectiof
statistical data. Frequency distributions-. Diagraatic and graphical presentation of statisticahdat
Measures of central tendency:. Arithmetic meandisi®, Mode, Geometric mean and Harmonic
mean. Comparisons of these averages and the ealeati appropriate average. Properties of
Arithmetic mean. Weighted Arithmetic mean. Measuof Dispersion: definition.. Range, Quartile
deviation, Mean deviation and Standard deviati®elative measures of dispersion — Coefficient of
variation. Skewness, Kurtosis and its measurege@tion. scatter diagram. Correlation coeffitie
Rank correlation coefficient.. Regression. Lineegression and its applications in agriculture,
Interpretation of Regression coefficient. Corrielatvs Regression. Probability: Definition and
concept of Probability, Addition, and Multiplicah theorems on Probability ( without proof).
Binomial, Poisson and Normal Distributions. Introtdan to Sampling- Sampling distributions and
Standard error. Sample Surveys in Agriculture. m@¢ random sampling with and without
replacement. Definition of Hypothesis - Tests attistical hypothesis. Type | and Il Errors. Steps
involved in Testing of Hypothesis. Level of Sifigance and Degrees of freedom. Critical Region,
Large Sample Tests — Z transformation of the Catigt Coefficient. Small sample tests- Tests for
equality of means and varianced andF tests. Paired test. Tests of significance of correlation
coefficient. Chi- square tests — Assumptions, ltimins and applications. Contingency table — Yates’
correction for continuityDesign of experimentsNeed for designing experiments — Basic principles
of experimentation. Practical considerations indfiexperimentation Size and shape of plots and
blocks, Border effects. Methods of analysis of deden designed experiments. Analysis of Variance,
assumptions, Transformation of data, Post hots.t€3ne, two and three way classifications.
Completely Randomised Design: Layout and analysaslvantages and limitations. Randomised
Block Design: Layout and analysis, advantages @ndakions. Latin Square Design: Layout and
analysis.

Practical

Calculation of various measures of central tendgocgputation of various measures of dispersion
viz. coefficients of variation,skewness and kugggimputation of product moment correlation
coefficient and rank correlation,fitting of Linesggression models for prediction,simple problems on
probability,fitting of binominal distribution,proeims on Poisson distribution,applications of Normal
distributions in agriculture,selection of simplendam sample,estimation of parameters,sample size
determination,large and small sample tests,testomelation coefficients,test for equality two dima
sample variances, F test, test for equality of means with equal varianeeans with unequal
variances, Cochran and Cox tests,Pairedest, Chi-square tests of goodness of fit , Tests of
independence of attributes in a contingency tabédyais of one way and two way classified
data,layout and analysis CRD and RBD,layout antlyaisaLSD,transformations of data

Lecture schedule

1. Introduction — Definition, collection and clagsation of data , Formation of frequency
distribution. Diagrammatic and gragathipresentation of statistical data.

2. Measures of central tendency - Arithmetic melis- properties- weighted arithmetic
mean- geometric and harmonic mean.

3. Median and other measures of location- Formola dalculation-merits and demerits —
comparison of different averages.

4. Measures of dispersion- Calculation of rangesmgsviation —quartile deviation.

5-6.  Standard deviation and variance- compariseneng different measures of dispersion —
relative measures of dispersion — coefficientariation
7. Measures of skewness and kurtosis.
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8-9. Presentation of bi-variate data — scattegrdim — measures of association —product
moment correlation, Rank correlation

10. Linear regression — its application in agrigtdt — regression equations — correlatien
regression.

11. Elementary ideas on probability — Addition andltiplication theorems on probability
(' without proof)

12-13. Binominal and Poisson distributions — fitiof binominal and Poisson distributions

14-15. Normal distribution- its importance in sttiis —problems based on Normal probability
integral.

16-18. Sample surveys in agriculture- Sampling-aatlvges of sampling over census method-Simple
random sampling- with and without replacement Adad error— selection of samples -
sample size, estimation of sample mean, variandes@mdard error of sample mean.

Mid Term Examination

19-20. Tests of statistical hypotheses- null hypsih and alternative hypothesis, type | and
Type Il error, level of significance -critical rieg

21- 23 Large sample tests- test for proportitest, for means and test for standard deviations -

Z -transformation of the correlation coefficientdaest of significance between correlation
coefficients

24-25 Small sample tests- Tests for equalitymeéins and variances- t-aRdest- test of
significance of correlation coefficient and paitgest

26 Chi-square tests- application of chi-squastst Yates’ correction for continuity.

27-28. Design of experiments- Introduction —Impottzrms and definitions —Need for designing
an Experiment. Basic principles of experimentatiaeplication, randomization and local
control.

29. Practical considerations in field experimenteping with soil heterogeneity —size and
shape of plots and blocks —border effect —uniftyrmials and their uses.

30-31. Analysis of variance- assumptions —Constyoaif ANOVA table- Data that violate
assumptions of the analysis of variance. Transdtions of data

32-33. One, two and three way classifications etumions based on means-critical difference.

34. Completely Randomized Design —Lay out, analyglsantages and limitations

35. Randomized Block Design — Layout, analysisjaghof number of blocks, advantages and
limitations.

36. Latin square designs-layout, analysis, apptinaf advantages and limitations

Practical schedule

1. Calculation of various measures of central égieg.

2. Computation of various measures of dispersmefficients of variation- skewness and
kurtosis.

3. Computation of product moment correlation caédfit and rank correlation

4, Fitting of Linear regression models for predinti

5. Simple problems on probability — fitting of bmenal distribution

6. Problems on Poisson distribution - ApplicatiohisNormal distributions in agriculture.

7-8.  Selection of simple random sample —estimatfgrarameters —sample size determination.

9-10. Large and small sample tests- Tests on ebiwalcoefficients.

10-11 Test for equality two small sample varianéetestt test for equality of means with equal
variance, means with unequal variances — CochrdiCan tests, Pairddtest

12-13. Chi-square tests of goodness of fit, Tekiisdependence of attributes in a contingency

table
14, Analysis of one way and two way classifiethda
15-16 Layout and analysis CRD and RBD
12. Layout and analysis LSD,transformations of data

13. Practical Examination
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Suggested Readings

10.
11.

12.
13.

Cochran,W.G.1989Sampling TechniqueOxford and IBH Publishing Co.
Cox, D.R. 1958Planning of ExperimentsWiley, New York

Das, M.N. and Giri, V.V. 2011Design and Analysis of Experimentdéew Age International
Publishers, Daryaganj- New Delhi-110 002

Federer, W.T. 1967Experimental DesignOxford and IBH Publishing Company, New
Delhi.

Fisher, R.A. 1947Design of Experiment®liver and Boyd, Edinburgh, London.

Gomez, K.A. and Gomez, A.A.1988tatistical procedures for Agricultural Researciohn
Wiley and sons, Inc., New York.

Goon, A.M., Gupta, M.K. and Dasgupta, B. 19B8ndamentals of Statistic¥ol. I. The
World Press

Gupta, S.C. and Kapoor, V.K.199%undamentals of Mathematical StatistiSulthan Chand
Publications, New Delhi.

Panse, V.G. and Sukhatme, P.V. 196Tatistical Methods for Agricultural Workers.
Indian Council of Agricultural Research , New Delhi

Rao, G.N. 2007Statistics for Agricultural ScienceBS publications, = Hyderabad

Sukhatme, P.V., Sukhatme, B.V., Sukhatme, S. aAdok, C. 1984 .Sampling Theory of
Surveys with Applicationdowa State University Pressd Indian Soc. of Agric. Stat., New
Delhi

Learning Statistics: http://freestatistics.altetaierg/en/learning.php.
Electronic Statistics : Text Book:
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AGRICULTURAL ENGINEERING

1. Engg 1201 Soiand Water and Conservation Engineering (1+1)
Theory

Introduction to Soil and Water Conservation, Causesoil erosion. Definition and agents of soil
erosion, water erosion. Forms of water erosionlyGelassification and control measures. Soil loss
estimation by Universal Soil Loss Equation. Sofdaneasurement techniques. Principles of erosion
control. Engineering measures of soil and wateisepration - contouring, contour bund , graded
bund and bench terracing Water harvesting andtathniques. Introduction to irrigation —
terminologies — irrigation methods — micro irrigati —drip and sprinkler irrigation - fertigation.
Introduction to irrigation pumps and their selenti

Practical

Calculation of erosion index and estimation of $ods, measurement of soil loss, Preparation of
contour maps, Estimation of runoff —problems, Wdtew measuring devices, Design of contour
bunds, graded bunds, Design of bench terracintesysDesign of water harvesting ponds ,
Problems on irrigation efficiencies, Problems oiip dand sprinkler irrigation systems, Irrigation
pump selection — problems.

Lecture schedule

1. Introduction to Soil and Water Conservation
2. Causes of soil erosion. Definition and agents dfesosion, water erosion
3. Forms of water erosion
4, Gully classification and control measures.
5. Soil loss estimation by Universal Soil Loss Equatio
6. Soil loss measurement techniques.
7. Principles of erosion control
8. Runoff, types and estimation of runoff
9. Introduction to contouring, strip cropping, contdumd
Mid Term Examination
10. Introduction to graded bund and bench terracing.
11. Introduction to Water harvesting and ground wateharging
12. Different techniques of water harvesting
13. Introduction to irrigation — terminologies
14. Different methods of irrigation and flow measurithgyvices
15. Micro irrigation — drip and sprinkler
16. Fertigation- different equipments
17. Introduction to irrigation and drainage pumps -Cié&mgal pumps, submersible pumps and

axial flow pumps
18. Selection of irrigation pumps - suction head,\sly head, total head and pump efficiencies

Practical schedule

Calculation of erosion index and estimation of &uik by USLE
Study of soil loss by multi slot device

Preparation of contour maps

Estimation of runoff -problems

Study of water flow measuring devices

Design of contour bunds, graded bunds

Design of bench terracing system

Study of water harvesting techniques

N~ WNE
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9 Study of ground water recharge techniques

10. Design of water harvesting ponds

11. Application, conveyance, storage and distributifficiencies
12. Problems on irrigation efficiencies —

13. Problems on drip irrigation systems

14. Problems on sprinkler irrigation systems
15. Study of fertigation equipments

16. Irrigation pump selection - problems
17. Field visit
18. Practical Examination

Suggested Readings

1. Kumar, S., Kumar, V. and Sahu, R.K.. 20Eandamentals of Agricultural Engineering
Kalyani Publishers, New Delhi.

2. Mal, B.C. 2014.Introduction to Soil and Water Conservation Engiiregg Kalyani
Publishers.

3. Michael, A.M. 2012Irrigation: Theory and PracticeVikas Publishing House New Delhi

4. Michael, A.M. and Ojha, T.P. 201&rinciples of Agricultural EngineeringVol-Il 5™ Ed.
Jain Brothers Publication, New Delhi.

5. Michael, A.M., Khepar, S.D. and Sondhi, S.K. 20@&ater Well and Pump£nd Ed, Tata
Mc-Graw Hill.

6. Samra, J.S., Sharda, V.N. and Sikka, A.K. 2002ater Harvesting and Recycling: Indian
ExperiencesCSWCR&TI, Dehradun, Allied Printers, Dehradun

7. Schwab, G.O., Fangmeier, D.D., Elliot,W,J. angvert, R.K. 1993.Soil and Water
Conservation Engineeringth Ed. John Wiley and Sons Inc. New York.

8. Singh, G., Venkataraman, C., Sastry, G. and J&Ri, 1996.Manual of Soil and Water
Conservation Practice®©Oxford and IBH Publishing Co. Pvt. Ltd., New Dielh

9. Suresh, R. 2010. Principles of Micro-Irrigation Engineering.Standard Publishers,
Distributors, New Delhi.

2. Engg 2102 Farm Machinery and Power (13}
Theory

Status of farm power in India - sources of farm powC engines - working principles of two stroke
and four stroke cycle engines, comparison. Studgifiérent components of IC engines. engine
terminology and solved problems, familiarizatiorttwilifferent systems of IC engines: Air cleaning,
cooling, lubrication, fuel supply systems. Hydrauliontrol and power transmission system of
Tractor: clutch, gear box, differential and finaive. Tractor types, cost analysis of tractor poased
attached implements. Familiarization with primangdaecondary tillage implements, implements for
hill agriculture, implements of intercultural opgoms. Familiarization with sowing and planting
equipments, calibration of a seed dirll and solegdmples. Familiarization with Plant protection
equipments. Familiarization with harvesting ane#ing equipments.

Practical

Study of different components of I.C. engine. Stodlwir cleaning and fuel supply system of tractor
engine. Study of cooling system and lubricatiorteysof tractor engine. Familiarization with clutch,
transmission gear box, differential and final drofea tractor. Familiarization with hydraulic cooitr
system of tractor. Learning of tractor driving. Hamization with operation of power tiller-
Implements for hill agriculture, Familiarization tvi different types of primary tillage implements:
mould plough, disc plough, subsoiler, and chis@lugh. Familiarization with different types of
secondary tillage implements harrows, cultivatonsl @otavators. Familiarization with seed-cum-
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fertilizer drills their seed metering mechanism awdlibration. Planters and transplanter,
Familiarization with plant protection equipmentsiffetent types of sprayers and dusters
Familiarization with different inter-cultivation egpment. Familiarization with harvesting and
threshing machinery.

Lecture schedule

1.

w

No ok

© x

10.

11.

12.

13.
14.

15.

16.

17.

18.

Status of farm power in India and Kerala- sourcefaom power — merits and demerits of
different forms of power. Farm mechanization-scopéarm mechanization-present status of
mechanization-limiting factors and suggestionsaofif mechanization.

Principle of working of internal combustion engindsur stroke cycle engine-two stroke
cycle engine.

Terminology connected with engine power-swept vatcompression ratio-indicated horse
power-brake horse power-problems.

Fuel system, lubrication system and cooling systef€ engines

Farm tractor-classification-tractor components-&@a of tractor

Power transmission system of a tractor-clutch, gear differential and final drive.

Hydraulic system of tractor-basic components anukgyof hydraulic system, implement
control and hitching of implements- trailed, semoumted and mounted.

Estimating the cost of tractor power-problems aadtor selection.

Power tiller-components of power tiller-power tratission in power tiller.

Mid Term Examination

Tillage-objectives of tillage-classification andpgs of tillage. Ploughing of land-furrow,
furrow slice, furrow wall, crown. Back furrow. Dedarrow, methods of ploughing, gathering
and casting.

Types of plough-indigenous plough. Mould board gloutypes of share, types of mould
board, plough accessories - vertical suction, botal suction and throat clearance

Disc plough-advantage and disadvantages-types suf plough-standard and vertical disc
plough-disc angle-tilt angle.

Adjustments and repairs of ploughs-chisel plougbssiler-rotary plough.

Harrows-Disc harrow- types, components and otharohs. Cultivator, Puddler, bund
former, ridger and other intercultural implements.

Seed drill and seed cum fertilizer drill-seed megermechanism-components and types.
Calibration of seed drill. Planter functions-seeetening devices in a planter.

Plant protection equipment-sprayers-types and i€izsson, components of power sprayer,
care and maintenance of power sprayers. Dustes-typguster.

Harvesting equipments- mowers and reapers. Vertimaveyor reaper — types. Principles of
threshing.

Threshers — types of threshers. Introduction tokimgr of Combine harvesters, types of
combines.

Practical schedule

CoNo,rwWNE

Study of tools and equipments in a farm machinavykahop
Study of different components of an IC engine

Study of four stroke cycle engine

Study of two stroke cycle engine

Study of different components of power tiller

Study of operation and maintenance of power tiller

Field operation with power tiller

Study of different components of tractor

Study of operation and maintenance of tractor

Study of Mould Board plough and its adjustments

Study of disc plough and its adjustments

Study of cultivators and its adjustment and Stufdfarrows
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13. Study of paddy transplanter

14. Study of seed drill and its calibration

15. Study of planters and different metering mechanisms
16. Study of sprayers and dusters and its calibration

17. Study of Harvester, Mower, and threshers

18. Practical Examination

Suggested Readings

1. Kumar,S., Kumar, V. and Sahu, R.K. 20F&indamentals of Agricultural Engineering
Kalyani Publishers, New Delhi.

2. Ojha, T.P. and Michael, A.MPrinciples of Agricultural Engineeringvol.l. Jain Brothers,
New Delhi.

3. Engg 3103 Protected Cultivation and SecondaAgriculture (1+1)
Theory

Green house technology- Introduction, types ofe@rélouses; Plant response to Green house
environment, Planning and design of greenhousesigbecriteria of greenhouse for cooling and
heating purposes. Green house equipment, matefiatmstruction for traditional and low cost green
houses. Irrigation systems used in green housessivieasolar green house, hot air green house
heating systems, green house drying. Cost esatmatd economic analysis.Cleaning and grading -
methods and equipments; cleaners and separatdos corter, Drying - principles, classification-
conduction, convection and radiation driers, moestgontents, theory of grain drying; Drying-
Constant and falling rate of drying, efficiency dfying; Types of dryers- mechanical dryers -
working principles; Material handling equipment;ngeyer and elevators, working and selection;
Effect of temperature, Relative humidity and gasnposition on storage, Storage structures -
traditional modified and controlled atmosphere duites ; Food quality measurements- destructive
and non destructive methods- principles.; HACCPPG&MP, and quality standards.

Practical

Different types of green houses. Calculation ofeichange rate, Design and estimation of green
house, Irrigation equipments in green housesyigigp media used in raising of greenhouse crops
and their preparation .Determination of moisturetent by different methods , cleaners, graderd, an
driers- components and efficiencies. Storagecttras.

Lecture schedule

1. Green house technology: introduction, concept &ngples- Types of Green Houses;
classification of green houses —
2. Naturally and artificially ventilated green houses.

Plant response to green house environment, Tetoperaelative humidity, light and carbon
dioxide control.

Planning and design of greenhouses, Design critdrigreenhouse for cooling and heating
purposes.

Irrigation systems in green house and its appboati

Green house equipment, materials of constructiotrddlitional and low cost green houses.
Passive solar green house, green house drying.

Cleaning and grading, methods of grading, equiprfeergrading

Different cleaners and separators- length separmyolone separator.

»

©o~No O

Mid Term Examination
10. Specific gravity separator, colour sorter, sepasavased on surface texture.
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11.

12.

13.

14.
15.

16.
17.
18.

Drying, principles, classification- conduction, eection and radiation driers, moisture
contents, theory of grain drying.

Drying- Constant and falling rate of drying, deegmltand shallow bed drying - efficiency of
drying.

Types of dryers- mechanical dryers, cross flow, coorent flow, .......... flow , batch,
continuous, mixing and non mixing dryers- workirrgnpiples.

Material handling equipment; conveyer and elevatiesr principle, working and selection
Effect of temperature, Relative humidity and gasposition, traditional storages, Modified
and Controlled atmosphere storage structures.

Food quality, measurements- destructive and nomuidise methods- principles.

HACCP, GAP

GMP, and quality standards

Practical schedule

ogrwNE

© o N

10.
11.
12.
13.
14.
15.
16.
17.
18.

Study of different types of green houses basedapes construction and cladding materials.
Calculation of air exchange rate

Design of green house

Estimation of cost of green houses

Study of Irrigation equipments in green houses

Study of various growing media used in raising i&fegnhouse crops and their preparation and
pasteurization/ sterilization.

Visit to commercial green houses.

Determination of moisture content by moisture meter

Determination of Moisture content of various graibg oven drying/infrared moisture
methods

Study of cleaners their components.

Study of graders their components.

Study of dryers their components.

Study of storage structures

Drying rate and drying efficiency calculations

Study of other PHT equipments

Visit to cold storage structure

Visit to grain processing centre

Practical Examination.

Suggested Readings

Kumar, S., Kumar, V. and Sahu, R.K. 20Fandamentals of Agricultural Engineering
Kalyani Publishers, New Delhi.

Manohar, K.R. and Thinathane, I.C. 200@reenhouse technology and management
B.S.Publications, Hyderabad.

Nelson, P.V. 2011Greenhouse operation and maintenareeentice Hal.
Pandey. 200&rinciples of Agricultural ProcessingKalyani Publishers, New Delhi.

Prasad and Kumar. 201@reenhouse management for horticulture crofpgrobios (India),
Jodhpur

The Food Safety and Standards Act along with R&leRegulations.Commercial Law
Publishers (India) Pvt. Ltd.
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4. Engg 3204 Renewable Energy and Green Techagy (1+1)
Theory

Classification of energy sources, contributiontede sources in agricultural sector, Familiaiorat
with biomass utilization for biofuel production atitkir application, Familiarization with types of
biogas plants and gasifiers, biogas, bio-alcohiokdiiesel and bio-oil production and their utilizat
as bio-energy resource, introduction of solar enecgllection and their application, Familiarizatio
with solar energy gadgets: solar cooker, solar miagater, application of solar energy: solar drying
solar pond, solar distillation, solar photovoltaigstem and their application, introduction of wind
energy and their application.

Practical

Energy input in agricultural production - biogasam — different types, design of biogas plant.
Biomass gasifier, Study of production process ofdiesel, study of production process of bio fuel,
study of briquetting, solar water heating, salaokers, solar pumping, solar dryers, Desigrot#rs
driers, solar photovoltaic cell characteristicgjdyg of types of wind mills.

Lecture schedule

Sources of energy - Classification, renewableraomdrenewable energy.
Properties of different types of renewable enemyces

Energy from bio-mass — types. Biogas productionuwitidation.

Types and construction of biogas plants.

Agricultural wastes, principles of combustion, gysis and gasification of biomass
Types of gasifiers, producer gas and its utilizatio

Briquettes, types of Briquetting, uses of briquetshredders.

Solar energy — solar collectors - flat plate antlifsing plate collectors

Solar air heaters, solar space heating and cooling

CoNoRrWNE

Mid Term Examination

10. Solar energy applications/solar energy gadgetar solokers, solar water heating systems
11. Solar grain dryers, solar refrigeration systemaispbnds

12. Solar photovoltaic systems, solar lantern, solaestights, solar fencing

13. Solar pumping systems

14. Wind energy, types of wind mills

15. Construction details and application of wind mills

16. Liguid bio fuels -Bio diesel and ethanol from agitaral produce

17-18. Production of bio diesel

Practical schedule

Estimation of energy input in agricultural prodocti
Study of biogas plant — fixed dome type
Study of biogas plant — floating dome type
Design of biogas plant

Study of a biomass gasifier

Study of production process of bio diesel
Study of production process of bio fuel
Study of briquetting

Study of solar water heating system
Study of solar cookers

Visit to solar energy plants

RRoOoo~NoO~WNE

= o
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12. Study of solar pumping system

13. Study of solar dryers

14. Solar drying experiment

15. Design of solar driers

16. Study of solar photovoltaic cell characteristics
17. Visit to a wind farm

18. Practical Examination

Suggested Readings
1. Kumar, S., Kumar, V. and Sahu, R.K. 20Fndamentals of Agricultural Engineering.

Kalyani Publishers, New Delhi.

2. Mathur, A.N. and Rathore, N.S. 199Biogas production, management and utilization
Himanshu Publication. Delhi.

3. Ojha, T.P. and A.M.Michael. Principles of Agriculth Engineering, Vol.l. Jain Brothers
New Delhi.

Rai, G.D. 2013Non-Conventional Energy Sourcéhanna Publishers, Delhi.

Rathore N. S., Kurchania, A. K., Panwar, N. L. 20&®&newable Energy, Theory and
Practice Himanshu Publications.

6. Sukhatme, S.P. and Nayak, J.K. 20%Blar Energy: Principles of Thermal Collection and
Storage Tata Mc-Graw Hill Education Pvt. Ltd., New Delhi

7. Tiwari, G.N. and Ghoshal, M.K. 2005. RenewabBleergy Resources: Basic Principles and
Applications Narosa Pub. House. Delhi.
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AGRICULTURAL ECONOMICS
1. Econ 1201 Fundamentals of Agricultural Economics(2+0)

Theory

Economics:Meaning, scope and subject matter, definitionsaggres to economic analysis; micro
and macro economics, positive and normative argmlyNature of economic theory; rationality
assumption, concept of equilibrium. Agriculturaloaomics: meaning, definition, characteristics of
agriculture, importance and its role in economigedi@oment. Basic concepts: Goods and services,
desire, want, demand, utility, cost and price, trealapital, income and welfarBemand:meaning,
law of demand, demand schedule and demand curternmdeants, Elasticity of demand: concept
degrees of elasticity and measurement of pricdielgsincome elasticity and cross elasticity. liyi
theory; law of diminishing marginal utility, equiarginal utility principle. Consumer’s equilibrium
and derivation of demand curve, concept of consigugglus. Production: process, creation of utility,
factors of production, input output relationshijpst: Cost concepts- fixed cost, variable cost Supply:
Stock v/s supply, law of supply, supply schedulgpty curve, determinants of supply, elasticity of
supply. Market structure: meaning and types of miarkasic features of perfectly competitive and
imperfect markets. Price determination under pérfaampetition; Distribution theory: meaning,
factor market and pricing of factors of producti@uncepts of rent, wage, interest and pigétional
income: Meaning and importance, circular flow, concepts national income accounting and
approaches to measurement, difficulties in measemenPopulation: Importance, Malthusian and
Optimum population theories, natural and socio-ecan determinants. Money: Barter system of
exchange and its problems, evolution, meaning amdtions of money, classification of money,
money supply, general price index, inflation anfladi®n. Agricultural and public finance: meaning,
micro v/s macro finance, need for agricultural fioa, public revenue and public expenditurex:
meaning, direct and indirect taxes, agriculturatateon, VAT. Economic systemsConcepts of
economy and its functions, important features gpitadistic, socialistic and mixed economies.
Welfare Economics — meaning and definition.

Lecture schedule
1- 2 EconomicsMeaning, scope and subject matter, definitiong@gughes to economic analysis;

micro and macro economics, positive and normativalyais. Nature of economic theory;
rationality assumption, concept of equilibrium.

3 Nature of economic theory; rationality assumpticoncept of equilibrium, economic laws as
generalization of human behavior.
4 Agricultural economics: meaning, definition, cheteristics of agriculture, importance and its

role in economic development

5-6 Basic concepts: Goods and services, desirat, damand, utility — forms , cost and price,
wealth, capital, income and welfare

7-9 Demand: meaning, law of demand, demand schedule and dermoang, determinants,
Elasticity of demand: concept degrees of elastieityl measurement of price elasticity,
income elasticity and cross elasticity

10-11 Utility- cardinal, ordinal ; theories- law diminishing marginal utility, equi-marginal utiit
principle. Consumer’s equilibrium and derivationdeimand curve
First internal exam

12 Concept of consumer surplus —diagrammatic reptaton- applications and uses

13-14 Production: process, creation of utility,téas of production, input output relationship.

15-16 Cost: Cost concepts, Fixed and variable costs. SuppiyckSv/s supply, law of supply,
supply schedule, supply curve, determinants of Isypfasticity of supply.

17-18 Market structure: meaning and types of manbasic features of perfectly competitive and
imperfect markets. Price determination under péxdempetition
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Mid Term Examination

19-20 Distribution - factor market - meaning —dhes, Marginal productivity, Demand —Supply
theory.

21-22 Ricardian theory and modern theory of resud pricing of factors of production. Concepts
of rent, wage, interest and profit.
Second internal exam

23-24 National income:Meaning and importance, circular flow, concepts national income
accounting and approaches to measurement, difésutt measurement.

25-27 Money: Barter system of exchange and its lprog, evolution, meaning and functions of
money, classification of money, money supply, gahprice index, inflation and deflation.

28-30 Agricultural and public finance: meaning, mio/s macro finance, need for agricultural
finance, public revenue and public expenditure.

31 Tax: meaning, direct and indirect taxes, agricultuaahtion, VAT.

32-34 Economic system€£oncepts of economy and its functions, importaatudres of capitalistic,
socialistic and mixed economies.

35-36 Welfare Economics — concept- definition —imaoce- Pareto optimality

Suggested Readings:

Dewett, K.K. 2005Modern Economic Theorg. Chand, New Delhi.

Dewett, K.K.and Verma. 200&lementary Economic Theqr8.Chand, New Delhi
Jhingam, M.L.2001Micro Economic TheoryKonark publishers, New Delhi

Kenneth, E.B.1941Economic AnalysiHarper and Row, New York.

Reddy,S., Raghuram,P., Neelakantan,T.V. and Bhd¥ahi2004.Agricultural Economics
Oxford and IBH Publishers, New Delhi.

arLNOE

2. Econ 2102 Agricultural Finance and Co-Operation  (1+1)
Theory

Agricultural Finance- meaning, scope and signifecggrcredit needs and its role in Indian agriculture
Agricultural credit: meaning, definition, need, sd#fication. Credit analysis: 4 R’s, and 3C’s of
credits. Sources of agricultural finance: instidatl and non-institutional sources, commercial bank
social control and nationalization of commerciahks Micro financing including KCC. Lead bank
scheme, RRBs, Scale of finance and unit cost. &ondnction to higher financing institutions — RBI,
NABARD, ADB, IMF, world bank, Insurance and Cre@tarantee Corporation of India. Cost of
credit. Recent developments in agricultural crdéieparation and analysis of financial statements —
Balance Sheet and Income Statement. Basic guiddiimgreparation of project reports- Bank norms
— SWOT analysis.

Agricultural Cooperation — Meaning, brief history @operative development in India, objectives,
principles of cooperation, significance of coopies in Indian agriculture. Agricultural Cooperatio
in India- credit, consumer and multi-purpose coafiees, farmers’ service cooperative societies,
processing cooperatives, farming cooperatives, @adiye warehousing; role of ICA, NCUI, NCDC,
NAFED.

Practical

Analysis of progress and performance of cooperatisgng published data. Analysis of progress and
performance of commercial banks and RRBs usingighda data. Visit to a commercial bank,
cooperative bank and cooperative society to acdiiisthand knowledge of their management,
schemes and procedures. Estimation of credit reopgnt of farm business — A case study.
Preparation and analysis of balance sheet — A stasdy. Preparation and analysis of income
statement — A case study. Appraisal of a loan @abe A case study. Techno-economic parameters
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for preparation of projects. Preparation of Ban&ghiojects for various agricultural products arsd it
value added products. Seminar on selected topics.

Lecture schedule

A WNPF

8-9

10
11
12

13

14
15-18

Agricultural Finance — Introduction-Scope andibBigbn

Agricultural Credit-meaning-definition-need

Classification of Agricultural Credit — sourceripal-security-liquidity-purpose

Credit Analysis — 3 R's — 5 C's — 7 P's — RepapiPlans — Diminishing and Even
repayment plan

History of Agricultural Financing in India — ¢eavi loans — Co-operative Credit Act — RBI
Act — Social Control —Nationalization —FormationRRBs.

Sources of Agricultural credit — non institutibsaurces-money lenders-indigenous bankers-
merits and demerits

Institutional sources-Commercial Banks-LeathiB&cheme-Service Area Approach-RBI-
Stipulation in Agricultural lending, Micro Financ&€CC, Small Banks
Mid Term Examination

Regional Rural Banks-Genesis-structure-funstion

NABARD-Establishment-Role and Functions

RBI and Agricultural Credit — A brief expositida Asian Development Bank-World Bank-
IMF-DICGC.

Crop Insurance Schemes in India, Micro FinaKe&eC, Small Banks- Recent developments
in agricultural credit.

Co-operation-Definition-Principles of Co-opeoati

Co-operative credit structure-short, mediund dong term-PACS, PSS, DCCB, SCB,
PCARDB, SCARDB

Practical schedule

13.
14.
15-16
17
18

Documentation of Basic Statistics on Agricultimance

Procedure for getting farm loans from varimstitutions-Cooperation-Commercial Banks-
RRBs

Estimation of credit needs — Farm level survey

Scale of Finance-for various crops in differdistricts-comparison with cost of cultivation-
credit needs

Unit Cost-Understanding NABARD schemes.

Preparation and Analysis of loan proposals-8iRaredit

Projects- Techno economic feasibility Prefiameof Project report

Preparation of repayment Plans

Preparation/analysis of Balance Sheet & Incstament

Visit to PACs/DCB/SCB/CB/RRBs

Overview of agricultural credit system in Indiafala (analysis based on secondary data)
Practical Examination

Suggested Readings

1.

2.

Lins, D.A. and Penson, J.B. 198&QrculturalFinanace:an introduction to Micro & Maor
ConceptsPrentice-Hallnc Publishers, New Jersy

Mohanan, N. 1981Development Finance for Small FarmerBainbow Publishers,
Coimbatore

Nakkiran, S. 1980Agricultural Finance and Rural Banking in Indiandvaluation
Rainbow Publishers, Coimbatore

Paramijith, l.and Ravi, V.G. 198®gricultural Finance by Commercial Bank&shish
Publishing Home, New Delhi
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5. Reddy, S. and Ram, P.R.20@&ricultural Finance and Manageme®ixford and IBH
Publishers, New Delhi.

6. Reddy, S., Raghuram, P., Neelakantan,T.V and Bhaan2004.Agricultural Economics
Oxford and IBH Publishers, New Delhi.

7. Tomar, J.S. 1978&arm Credit &FinanceVerma Brothers, Delhi

Websites

SCB: http://www.keralacobank.com
RBI: https://www.rbi.org.in

NABARD: https://www.nabard.org
World Bank: http://www.worldbank.org
ADB: http://www.adb.org

RRB: http://www.keralagbank.com
Lead Bank: http://www.canarabank.com

SLBC: http://www.slbckerala.com

3. Econ 3103 Farm Management, Production and Resource Economic§+1)
Theory

Meaning and concept of farm management, objecawvelrelationship with other sciences. Meaning
and definition of farms, Types and systems of fagrand characteristics, factors determining types
and size of farms. Principles of farm managememtcept of production function and its type, use of
production function in decision-making on a farmac¢tbr-product, factor-factor and product-product
relationship, law of equi-marginal/or principlesagportunity cost and law of comparative advantage.
Meaning and concept of cost, types of costs and theerrelationship, importance of cost in
managing farm business and estimation of gross flacome, net farm income, family labor income
and farm business income. Farm business analysisaning and concept of farm income and
profitability, technical and economic efficiency asetires in crop and livestock enterprises.
Importance of farm records and accounts in managifagm, various types of farm records needed to
maintain on farm, farm inventory, valuation of faassets-depreciation- balance sheet, profit ared los
accounts. Meaning and importance of farm plannimg) leudgeting, partial and complete budgeting,
steps in farm planning and budgeting-linear prognamy, appraisal of farm resources, selection of
crops and livestock enterprises. Concept of rigk@amcertainty in agricultural production, naturelan
sources of risks and its management strate@iesp/livestock/machinery insurance — weather based
crop insurance, features, determinants of comp@nsaloncepts of resource economics, differences
between NRE and agricultural economics, unique gntegs of natural resources. Positive and
negative externalities in agriculture, Inefficienepnd welfare loss, solutions, Important issues in
economics and management of common property reseunf land, water, pasture and forest
resources etc.

Practical

Preparation of farm layout. Determination of cofemcing of a farm. Computation of depreciation
of farm assets. Application of equi-marginal resiapportunity cost principle in allocation of farm
resources. Determination of most profitable levélimputs use in a farm production process.
Determination of least cost combination of inpuSelection of most profitable enterprise
combination. Application of cost principles incladiCACP concepts in the estimation of cost of crop
and livestock enterprises. Preparation of farm plad budget, farm records and accounts and profit
& loss accounts. Collection and analysis of dat&amious resources in India.
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Lecture schedule

8-9

10-11

12-13

14-15

16-17

18

19

20-21

22

23-24

25

26-27

28

Farm management - Meaning — Concept-Definitafrfsarm Management — Scope of Farm
Management — Relationship with other sciences.
Production Economics — Definitions — Nature —f&cand subject matter of Production
Ecnomics — Objectives of Production Economics.

Basic terms and concepts of Production Ecoo®amd Farm management
Meaning and definition of farms, its types and eletaristics, factors determining types and
size of farms.

Principles of farm management: concept of prdadocfunction and its type, use of
production function in decision-making on a farngctbr-product, factor-factor and
product-product relationship.

Factor — product relationship — Laws of Returnmcreasing, constant and decreasing
returns-Law of Diminishing returns — Total proddcterage product-marginal product-
Elasticity of Production —Product curves-Three etagf production function — Limitations
-Returns to scale-Types
Meaning and concept of cost, types of costs dmar interrelationship, ABC cost
importance of cost in managing farm business atichason of gross farm income, net
farm income, family labor income and farm businiessme.

Cost Function- Types of costs-cost curvesges of cost function-Relationship between
cost curves and product curves- cost of cultivatiost of production-Profit maximization
and loss minimization

Factor — Factor relationship — Isoquantsthant characteristics — MRTS — Types of
factor substitution- Iso —cost lines — Charactess

Principle of Resource substitution MethodsDaftermining Least-cost combination of
resources — Expansion path — Isoclines — Ridgs.line

Product — product relationship — product {milgty curves — Marginal rate of product
substitution — Types of enterprise relationshig®int products -Complementary -
Supplementary — Competitive and Antagonistic presiuc

Iso — revenue line and characteristics — priacigf product substitution-Methods of
determining optimum combination of products — Exgdan path — Ridge lines

Mid Term Examination

Law of Equi-marginal returns — Meaning-impodesllustration- law of equi-marginal/or
principles of opportunity cost and law of comparatadvantage

Time comparison principle, Importance- Compubng and discounting method- Capital
productivity analysis- Pay back period-Net Pres@firth-Benefit - Cost ratio- Internal rate
of Return

Farm business analysis: meaning and concefairmf income and profitability, technical
and economic efficiency measures in crop and loastenterprises. Tools of farm
management analysis.

Farm records-Importance of farm records amdwants in managing a farm, various types
of farm records needed to maintain on farm, faraeimory, balance sheet, profit and loss
accounts

Farm planning — Meaning — Need for farm planningypes of Farm plans — simple farm
plan and whole farm plan — characteristics of adgaom plan

Farm budgeting — meaning — types of farm btslg Enterprise budgeting — Partial
budgeting and whole farm budgeting. — basic stefiarm planning and budgeting

Linear programming, appraisal of farm resourcedection of crops and livestock’s
enterprises
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29-30

31

32

33-34

35-36

Practical

1

2

3

4-5

6-9
10-12

13-14
15

16
17
18

Concept of risk and uncertainty in agriadtproduction, nature and sources of risks and
its management strategie€rop/livestock/machinery insurance — weather baseip
insurance, features, determinants of compensation.

Concepts of resource economics, differences de#tWNRE and agricultural economics,
unique properties of natural resources - Positivkraegative externalities in agriculture.
Inefficiency and welfare loss, solutions-Impattegsues in economics and management of
common property resources of land, water, pastuddaest resources

Farm inventory- Methods of valuation of faassets-Depreciation- Meaning-Methods of
computation of depreciation

Classification of farming-Type of farming pe®ialization, Diversification, Mixed farming,
Dry farming and Ranching — Systems of farming -perative farming, Capitalistic
farming, collective farming, State farming and Resgarming

schedule

Exercise on problems related to farm managementiples- Determination of most
profitable level of inputs use in a farm productpocess.

Determination of least cost combination of inp@slection of most profitable enterprise
combination.

Application of equi-marginal returns/opportunigpst principle in allocation of farm
resources

Application of cost principles including CACBrxepts in the estimation of cost of crop
and livestock enterprises

Preparation of interview schedule -Estimatibonast of crop and livestock enterprices
Preparation of farm layout. Determinationcobt of fencing of a farm. Computation of
depreciation cost of farm assets.

Preparation of farm plan and budget

Analysis of farm records and accounts farm itwgn balance sheet, profit and loss
accounts.

Computation of depreciation using different mogis

Visit to college farm and cost and return analysis

Practical Examination

Suggested Readings

1.

2.

Dhondyal, S.P.1987Farm management: An Economic Analysisiends Publications,
Meerut.

Gittinger, J.P.1973Economic Analysis of Agricultural Projects The Johns Hopkins
University Press, Baltimore.

Johl, S.S. and Kapur, T.R. 200undamentals of Farm Business Managemdfalyani
Publishers, New Delhi

Kahlon, A.S. and Singh.K.. 199Economics of Farm Management in Indidheory and
Practice Allied Publishers.

Reddy, S. S., Ram, P.R ., T.V.N. and Dev, J.B.420@ricultural Economic©Oxford&
IBH Publishing Co. Private Limited, New Delhi.

4, Econ 3204 Agricultural Marketing, Trade & Prices (2+1)

Theory

Agricultural Marketing: Concepts and definitions ofarket, marketing, agricultural marketing,
market structure, marketing mix and market segnti@ma classification and characteristics of
agricultural markets demand, supply and producer’s surplus of agri-cotities: nature and
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determinants of demand and supply of farm prodymtsducer’'s surplus — meaning and its types,
marketable and marketed surplus, factors affectingrketable surplus of agri-commodities;
Marketing process and functions: Marketing proasscentration, dispersion and equalization;
exchange functions — buying and selling; physicaicfions — storage, transport and processing;
facilitating functions — packaging, branding, gragliquality control and labelling (Agmark);Market
functionaries and marketing channels: Types andortapce of agencies involved in agricultural
marketing; meaning and definition of marketing amelmumber of channel levels; marketing
channels for different farm products; Integratiafficiency, costs and price spread: Meaning,
definition and types of market integration; markgtefficiency; marketing costs, margins and price
spread; factors affecting cost of marketing; readon higher marketing costs of farm commodities;
ways of reducing marketing costs; Role of Govtagnicultural marketing: Public sector institutions-
CWC, SWC, FCI, CACP & DMI — their objectives anchfiions; cooperative marketing in India;
Risk in marketing: Types of risk in marketing; spkation & hedging; an overview of futures trading;
Marketing Management-product life cycle (PLC) aminpetitive strategies: Meaning and stages in
PLC; characteristics of PLC; strategies in différstages of PLC; pricing and promotion strategies:
pricing considerations and approaches — cost basgdompetition based pricing; market promotion
— advertising, personal selling, sales promotioth publicity — their meaning and merits & demerits;
Agricultural prices and policy: Meaning and funectso of price; administered prices; need for
agricultural price policy; Trade: Concept of Imtational Trade and its need, theories of absolte a
comparative advantage. Present status and prospkdtgernational trade in agri-commodities;
GATT and WTO; Agreement on Agriculture (AoA) and implications on Indian agriculture; IPR.

Practical

Plotting and study of demand and supplyMarket esrand calculation of elasticitieStudy of
relationship between market arrivals and pricessaie selected commodities; Computation of
marketable and marketed surplus of important conitesd Study of price behaviour over time for
some selected commodities; Construction of indexbrs; Visit to a local market to study various
marketing functions performed by different agencidentification of marketing channels for selected
commodity, collection of data regarding marketimmgts, margins and price spread and presentation
of report in the class; Visit to market institutitorr NAFED, SWC, CWC, cooperative marketing
society, etc. to study their organization and figmihg; Application of principles of comparative
advantage of international trade.

Lecture schedule

1 Agricultural Marketing: Concepts and definitiorss market, marketing, agricultural
marketing.
2-3 Market structure, market conduct and perforraamarketing mix- Marketing mix- 5 Ps of

Marketing- Product- Place-Product life cycles, &ri®romotion- People/Perception and
market segmentation- Market segmentation- Meaningreeed- basis of segmentation

4-5 Classification of market-based on commoditycatn, volume of business, time,
Competition, classification and characteristicagificultural markets

5 Producer’s surplus — meaning and its types, ntaoke and marketed surplus, factors
affecting marketable surplus of agri-commodities;

6-7 Market demand supply nature and determinaintiemand and supply of farm products,
Price determination

8-10 Marketing process and functions: Marketing cpss-concentration, dispersion and

equalization; exchange functions — buying andrsgllphysical functions

11-12  Storage, transport and processing; faciliggfiinctions — packaging, branding,

13 Grading and Standardisation, types of gradinglity control and labelling (Agmark);
international quality standards

14-15 Market functionaries and marketing channg&jgies and importance of agencies involved
in agricultural marketing; meaning and definitidhnearketing channel; number of channel

119



16-17

18-19

20-21

22-23

24-25

26-27

28-29

30-31

32

33-34

35

36

levels; marketing channels for different farm proidu

Market functionaries and marketing channgjges and importance of agencies involved
in agricultural marketing; meaning and definitidnnearketing channel; number of channel
levels; marketing channels for different farm proidu

Integration, efficiency- Meaning, definitiand types of market integration; marketing
efficiency; Types, factors affecting efficiency, timeds of evaluating efficiency

Mid Term Examination

Marketing costs, margins and price spread @thdr cocepts; factors affecting cost of
marketing; reasons for higher marketing costs omfaommodities; ways of reducing
marketing costs;

Role of Govt. in agricultural marketing: Pualdector institutions- CWC, SWC, FCI, CACP
& DMI — their objectives and functions; cooperatimarketing in India;

Risk in marketing: Types of risk in marketirgpeculation & hedging; an overview of
futures trading;

Marketing Management- Product life cycle (Pla@d competitive strategies: Meaning and
stages in PLC; characteristics of PLC; strategiatifferent stages of PLC;

Pricing and promotion strategies: pricingsiderations and approaches — cost based and
competition based pricing; market promotion

Advertising, personal selling, sales promo@md publicity — their meaning and merits &
demerits;

Agricultural prices and policy: Meaning and ftians of price; administered prices; need
for agricultural price policy; price stabilisation

Trade: Concept of International Trade anddétsd,Globalisation and liberalization theories
of absolute and comparative advantage. Leonte#ftagox-Present status and prospects of
international trade in agri-commodities

GATT and WTO; Agreement on Agriculture (AoA) artd implications on Indian
agriculture

IPR concepts and meaning, importance and apioiis.

Practical schedule

10
11
12
13-16

17
18

Study of price behaviour over time for some deldcommaodities, based on secondary
data

Plotting market demand and supply curves

Analysis of the problems on elasticities

Visit to a local market to study various maikgtfunctions performed by different
agencies and study of relationship between maketals and prices of some selected
commodities

Conduct study on iidentification of marketingaonels and computation of marketable
and marketed surplus of important commaodities

Construction of index numbers- simple and weidhiging different methods

Visit to co-operative marketing institutions andluation of the functioning

Visit to CWC/SWC and evaluation of the functiwgi

Visit to Central/State Agmark Laboratory andleation of the functioning

Collection of data regarding marketing costargins and price spread and presentation
of report in the class

Application of principles of comparative advaygaf international trade.

Practical Examination

Suggested Readings

1.

Acharya, S.S. and Agarwal, N.L.199gricultural Prices and PolicyOxford and IBH,
New Delhi.
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Acharya, S.S. and Agarwal, N.L.198Ygricultural Marketing in India Oxford and IBH,
New Delhi.

Alagumani ,T., Chinnaiyan, P. and Elangovan, S.18@8icultural Management
Publishers K9 International, Madurai.

Downey,W.D. and Troche, J. K.1984gribusiness ManagememiicGraw Hill Inc.,New
Delhi

Gittinger, J.P.198Zconomic Analysis of Agricultural ProjectBhe Johns
HopkinsUniversity Press, Baltimore

Philip, K. 2004 Marketing ManagemenPrentice Hall, New Delhi.
Philip, K. 2004.Principles of MarketingPrentice Hall, New Delhi.
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ANIMAL HUSBANDRY
1. Anhs 1201 Livestock and Poultry Management (1+1)

Theory

Role of livestock in the national economy. Reprdaurcin farm animals and poultry. Housing
principles, space requirements for different speoilivestock and poultry. Management of calves,
growing heifers and milch animals. Management oftgdncubation, hatching and brooding.
Management of growers and layers. Important Indrach exotic breeds of cattle, buffalo, sheep, goat,
swine and poultry. Improvement of farm animals poditry. Digestion in livestock Classification of
feedstuffs. Nutrients and their functions. Feedéxgents for ration for livestock and poultry. Feed
supplements and feed additives. Feeding of livéséod poultry. Prevention (including vaccination
schedule) and control of important diseases obtvek and poultry.

Practical

External body parts of cattle, buffalo, sheep, geatine and poultry. Handling and restraining of
livestock. Identification methods of farm animatgoultry. Visit to IDF and IPF to study breeds of
livestock and poultry and daily routine farm opgmas and farm records. Judging of cattle, buffalo
and poultry. Culling of livestock and poultry. Phamg and layout of housing for different types of
livestock. Computation of rations for livestock. rermlation of concentrate mixtures. Clean milk
production, milking methods. Hatchery operationsubation and hatching equipments. Management
of chicks, growers and layers. Debeaking, and veticin. Economics of cattle, buffalo, sheep, goat,
swine and poultry production.

Theory schedule

Introduction Role of Livestock in Indian Agriture Livestock census

Livestock development agencies and Programmisriala

Definition of Breed — Classification of indigeus and exotic cattle Breed characteristics of
Sindhi, Kangayam, Kankrej, Jersey, Holstein Frigsgrown Swiss, Murrah and Surti.

4 Systems of mating — importance of cross brepdiemale reproductive system

5. Oestrous cycle signs of heat, Time of A.l. #igtal insemination merits and demerits —

6. Care &management of pregnant cow Gestatiomgéni different species
7

8

9

whN ke

Care and management of new born calf, Milkndedin, Composition of milk
Factors affecting milk yield and compositi@iean milk production
Preservation of milk — Pasteurization and othethods
Mid Term Examination
10. Nutrition—definition, Ration Balanced ratioediirement and importance of green fodder
11. Importance of health care & signs of healtbattle
12-14 Common. Diseases of cattle and poultryidBaénciples in controlling infectious and
contagious diseases and control.

15. Goat farming, breeds indigenous and exoticat§&Housing and feeding

16. Swine husbandry — common breeds

17. Poultry Definition, Introduction of systemspdultry rearing, Brooding and rearing of chicks
18. Rearing of growers and layers, Broiler rearifgommon diseases symptoms and

Vaccination schedule for poultry.

Practical schedule

1. Body parts of cow
2. Identification of animals
3. Instruments used in Animal Husbandry practices
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Ageing of cattle

Housing of Cattle

Milking of animals

Physical examination of milk and DeterminatidrSpecific gravity
Determination of Fat percentage, Total solfidid Not Fat

Legal standards of milk, Determination of aednts in milk
Common cattle feeds and their classification

Measuring usefulness of feed

Feeding and calculation of feed for Dairyleatt

Body parts and Handling of birds

Classification of Poultry

Housing and management of poultry, visit talpg farm, culling of unproductive birds
Demonstration of vaccination and deworming

Broiler, poultry farming

Cost benefit analysis

Practical Examination

Suggested Readings

10.

Banerjee, G.C. 1998The Text Book of Animal Husband®xford and IBH Publishing,
Calcutta

Gopalakrishnan, C.A. and Lal, D.M.M., 1992vestock and Poultry Enterprises for Rural
DevelopmentVikas Publishing House Private Limited,Ghazialdadp.,

ICAR. 2001.A Hand Book of Animal Husbandrindian Poultry Industry Year Book 1998.
A25 Priyadarshini Vihar, DELHI.

Kadirvel, R. and Balakrishnan, V. 1998and Book of Poultry NutritionMadras Veterinary
College, TANUVAS, Chennai 7.

Maynard, C. and Loosli, S. 1988nimal Nutrition Tata Mc Graw Hill Publishing Company
Limited, New delhi.

Prabakaran, R. 1998Commercial Chicken ProductionPublisher P.Saranya, 5/2,
Ramalingam Street, Seven Wells, Chennail.

Sastry, N.S.R., Thomas, C.K. and Singh, R.A. 1#&2m Animal Management and Poultry
Production Vikas Publishing House Private Limited, Ghazigddidar Pradesh.

Sukumar De. 198@®utlines of Dairy Technologyxford University Press, Delhi.

Sharma. R.P., Chatterjee, R.N., Rama Rao, S.VShadma. S.R, 200&oultry production
in India. Directorate of Information and Publication of Agriture, Indian Council of
Agriculture Research,New Delhi.

Watter, H.P. and Robert, H.G. 20Qivestock ProductionGreen World Publications, Indira
Nagar, Lucknow
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AGRICULTURAL EXTENSION
1. Extn 1101 Rural Sociology & Educational Psyatiogy (2+0)

Theory

Sociology and Rural sociology: Definition and scojpe significance in agricultural extension, Sécia
ecology, Rural society, Social groups, Social gtcation, culture concept, Social institution, csal
change & development. Educational psychology: nmagi its importance in agricultural extension.
Behaviour: Cognitive, affective, psychomotor domdtersonality, Learning, Motivation, Theories of
Motivation, Intelligence.

Lecture schedule

Sociology- Concept, meaning and scope-classifica

Rural sociology - concept and meaning- charesties of a rural society.

Society - rural/urban difference: comparison

Social institutions — definition, and characgcs

Functions of social institutions — physical aydbolic trails of social institution

Family as a social institution — meaning, coneay functions

Ecological entities — society, community andghbiorhood

Social organizations — definition, meaning amactions

Social groups — types, characteristics and itapoe

10. Social process - meaning, definition and types

11. Stratification — meaning, definition and types

12,13  Culture — meaning and definition, culturah@epts — traits, complexes and patterns,
characteristics of culture

14,15. Social change — definition, factors affegtsocial change

16.17 Theories of social change — linear theorglicyheory and deterministic theory

©CoNogOrWNE

18. Sociological concepts — norms, folkways, mocestoms and taboos, social problems.
Mid Term Examination

19. Psychology — concept, meaning scope and liiitzt

20. Branches of psychology and its application

21. Educational psychology — definition, concepingples and scope

22. Human behaviour- stimulus response mechanism

23. Cognitive, affective and psychomotor domain.

24. Behavioural mechanism — classical Vs operamdliioning

25 Personality- definitions & importance - typespersonality, factors affecting personality

26, 27 Learning — definitions and concepts — elémehlearning and types of learning — teaching -
Adult education.

28. Motivation — definition, concept and meaningl &actors affecting motivation.
29. Motives — types
30. Theories of motivation

31,32 Attitudes and values — types, techniquesrapdrtance
33,34 Intelligence — definition and types , measunat
35,36  Factors affecting intelligence - Theorieémtelligence

Suggested Readings

Bhatia, H.R. 1968General PsychologyOxford and IBH Publishing Company, New Delhi.
Chitambar, J.B. 197Thtroductory rural sociologyWiley Eastern Ltd, New Delhi

Desai, A.R. 200Rural sociology in IndiaPopularPrakasanBambay.

Partha Sarathi De., 201Rural SociologyPearson Education, New Delhi

hwn =
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5 Plotnik, R. and Mollenauer, S. 1986troduction to PsychologyRandom House, New
York.

6 Reddy, A.A . 198/Extension EducationSree Lakshmi Press, Bapatla.

7 Sachdeva, D.R. and Bhushan,V. 13introduction to SociologKitab Mahal.S.D.,
Pvt.Ltd, Allahabad

8 Samanta, R.K. and Arora,S.K. (Eds) . 1987.introduction to SociologyKitab Mahal.S.D.,
Pvt.Ltd. Allahabad

9 Samanta, R.K. and Arora, S.K. (Eds) 19d@nagement of Agricultural Extension in global

Perspective$.R.Publishing Corporation, New Delhi.
10 Sharma, R.N.1973ntroductory Sociology Rajhans Prakashan mandir, Meerut.
11 Skinner Charles, E. 199(Educational PsychologyPrentice Hall of India Pvt. Ltd., New

Delhi
12 Woliman, B.B. 1973and Book of General Psychologrentice Hall, Englewood, New
Jersey.
2. Extn 1203 Fundamentals of Extension Educaticand Rural Development (2+1)
Theory

Education: meaning, definition & Types; ExtensiBducation- meaning, definition, scope and
process; objectives and principles of Extensiondatan; Extension Programme planning- Meaning,
Process, Principles and Steps in Programme DeveloprExtension systems in India: extension
efforts in pre-independence era (Sriniketan, Mantlaan, Firka Development Scheme, Gurgaon
Experiment, etc.) and post-independence era (Etailtt Project, Nilokheri Experiment, etc.);
various extension/ agriculture development prograsihaunched by ICAR/ Govt. of India (IADP,
IAAP, HYVP, KVK, IVLP, ORP, ND,NATP, NAIP, etc.). Bw trends in agriculture extension:
privatization extension, cyber extension/ e-extemsimarket-led extension, farmer-led extension,
expert systems, etc.Rural Development: concept,nimga definition; various rural development
programmes launched by Govt. of India. Community.Breeaning, definition, concept & principles,
Philosophy of C.D. Rural Leadership: concept anfindion, types of leaders in rural context;
extension administration: meaning and conceptcipies and functions. Monitoring and evaluation:
concept and definition, monitoring and evaluatidrextension programmes; transfer of technology:
concept and models, capacity building of extengersonnel; Extension teaching methods: meaning,
classification, individual, group and mass contaethods

Practical

To get acquainted with university extension syst&reparation of extension literature — leaflet,
booklet, folder, pamphlet news stories and sucstsses; A visit to village to understand the
problems being encountered by the villagers/ fasirterstudy organization and functioning of DRDA
and other development departments at district jaisit to NGO and learning from their experience
in rural development; understanding PRA techniqaied their application in village development
planning; exposure to mass media: visit to commuratlio and television studio for understanding
the process of programme production; script writingiting for print and electronic media,
developing script for radio and television.

Lecture schedule

1 Education - meaning, definition & types, histofyxtension - Morril and Smith Lever Act;
4 H Clubs — structure and function

2 Extension education and agricultural extensimeaning, definition, scope and process;
objectives and principles of extension education

3 Rural development: concept, meaning, definit@ommunity Development - meaning,
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7,8

9,10

11,12
13

14, 15

16, 17
18
19
20
21
22,23

24,25

26,27

28-29

30-31
32-33
34-35

36

definition, concept & principles, philosophy of C.firal leadership: concept and definition,
types of leaders in rural context

Development approaches in extension, annuat@ad five year plans.

Extension systems in India: extension effortgrie-independence era (Economic conference
of Mysore, Sriniketan, Marthandam, Firka Developtf&cheme, Gurgaon Experiment,
Gandhian constructive Programme )

Developmental pogrammes of post-independence érga(Pevelopment , Etawah Pilot
Project, Nilokheri Experiment, and various extensiagriculture development programmes
launched by ICAR/ Govt. of India (IADP, IAAP,IRDFRHYVP, KVK, IVLP, ORP,
ND,NATP, NAIP, NAEP,IVLP, ARYA, Student Ready oCAR.

Communicty Development programme — meaniefinitions, concepts, philosophy,
principles, objectives , difference between comnydévelopment and extension education.
National extension service — features, differdmetsveen community development and
national extension service

Panchayath Raj system — meaning and derwogdegentralization and Panchayath Raj three
tires of Panchayath Raj system — power, functiah@ganizational setup.

Reorganized extension system (T&V System) salésiures, fortnightly meetings, monthly
workshops, linkages, merits and demerits.

Various rural development programmes laeddly Govt. of India SwarnaJayanthi Grama
Swaraj Yojana (SGSY), Prime Ministers Employmenjavia (PMEY) MGNREGS, Crop
Insurance Programmes - ABARD,ATIC, ATMA, ATMA Plasd LEADS

Extension programme planning - meaning,geecprinciples and steps in programme
development - PRA concept — New schemes and progeain rural development.
Participatory Technology Development - meanjgcess, principles and steps in PTD
Mid Term Examination
Gender - meaning and concept, gender maiansing — gender planning and women
developing programmes
New trends in agricultural extension : privatian extension, market-led extension, farmer-
led extension
Extension administration: meaning and concepiciples and functions, concepts of
extension Management.

Extension leadership — types, theories aptications, importance of leadership in
agricultural extension.

Monitoring and evaluation - concept and deédin, types and methods, degrees of
evaluation, types of evaluation. Advantages ahitoring and evaluation of extension
programmes
Transfer of technology: concept and modedshimology Assessment and Refinement
(TAR) frontline demonstration(FLD) and on farm tegt(OFT)

Extension teaching methods - meaning, claatisn - individual, group and mass contact
methods. Principles of teaching and learning, Stepeaching, elements of learning.
Factors facilitating teaching-learning process.

Training, meaning, definition and importandiéference between training and education,
types of training. Techniques of training — Tragimeed assessment.

Cyber extension/ e-extension - meaningcandept, principles and functions. Evolution of
e-Extension technologies.

ICT applications in TOT- MIS, DSS, experttsyss in Agriculture , online and offline
agricultural e-Extension systems
Different new and social media, media mix sgie for agricultural extension.

Practical schedule

12
3,4
5
6

PRA tools and techniques

Basic data generation from nearby village s$etefor PRA
Conduct of PRA

Review of PRA with presentations and consolidatibreport
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7,8,9 Visit to rural development organisations.

10,11 Visit to progressive farms.

12,13 Practicals on technigues of monitoring araluation.

14,15 Practicals on extension teaching methods.

16,17 Practicals on programme planning with spehialst to preparation of calendar of operation
18 Practical Examination

Suggested Readings

1. Adhikary, M.M., Sarkar, A., Acharia,S.K. and Bafl,2006. Participatory Planning and
Project Management in Extension Scienéggotech Publishing Company, Udhaipur.

2. De, Dipak. 2011 A handbook of Extension educatidN Publishing House, Jodhpur

3. Dharma, O.P. and Bhatnagar, O.P. 2003. Educatidrtemmunication foDevelopment
Oxford, IBH, New Delhi.

4, Govind, S. and Tamil Selvi.G. 201Extension Education and Rural Developmeii
publishing House, Jodhpur

5. Gupta, D.D. 2011Extension Education-Core contents and Emergingsré® Publishing
House, Jodhpur

6. Ray, G.L. 2006.Extension communication and Manageméew Delhi, Kalyani Publishers

7 Samanta, R.K and Chandra Gowda . 20R2K- The Capacity Builder of Farmerdew

Delhi, B.R. Publishing Corporation

8. Samanta, R.K. 1991Agricultural Extension in Changing World PerspeetiMew Delhi,
Uppal Publishing House.

9. Van Den Ban, A.W. and Hawkins, H.S. 1998gricultural Extensior(2™ Ed). New Delhi,
CBS Publishers and Distributors.

10. Vasanth Kumar, J. 200Wew Dimensions and approaches in Extension Plurefer Rural
DevelopmentJ.V. Publishing House, Jodhpur.

Websites
1. www.planning commission.nic.in
2. www.agricoop.hic.in
3. www.rural.nic.in
3. Extn 2204 Communication Skills and Personalitpevelopment (1+1)
Theory

Communication skills: structural and functional graar; meaning and process of communication,
verbal and nonverbal communication; listening aotéiaking, writing skills, oral presentation sl
field diary and lab record; indexing, footnote armibliographic procedures. Reading and
comprehension of general and technical articlegcipr writing, summarizing and abstracting;
individual and group presentations, impromptu pneseon and public speaking. Group discussion.
Organizing seminars and conferences. ICT appticatin TOT. New and Social Media - media mix
strategies. Communication - meaning and definitipnnciples and functions of communication.
Models and barriers to communication. Agricultyoalrnalism. Diffusion and adoption of innovation
- concept and meaning, process and stages ofiadogtdopter categories.

Practical

Listening and note taking. Writing skills. Oralegentation skills. Field diary and lab record,
indexing, footnote and bibliographic proceduresadieg and comprehension of general and technical
articles. Precis writing. Summarizing and alding. Individual and group presentations.
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Lecture schedule

1. Communication — meaning, definition, concept,pamtance and special features of
agricultural communication

2. Communication skills — concept, meaning anpesyof communication skills.

3. Writing skills - structural and functional graram

4, Field diary and lab record; indexing, foot nared bibliographic procedure. Reading and
comprehension of general and technical articléps- tSummarizing and abstracting. Précis
writing

5. Levels of communication — interpersonal, intrapeal, group, public and mass

communication. Organizational communication - megniand types. Elements of
communication — source, message, channel recendeieadback.

6. Communication models — an analysis of modelBerlo, Leagans, Shannon and Weaver,
Schramm and communication flow model.

7. Barriers in communication and overcoming bastierDefensiveness in communication.
Communication skills - verbal and non verbal.

8. Agricultural journalism — definition, importanand types. Journalism through distance
education mode. Writing for farm families.

9. Public speaking - types, purpose and methogsesientation. Micro teaching

Mid Term Examination

10. Reading, listening, comprehension and oralgmtasion skills.

11. Audio Visual aids ( AV aids) - meaning, imparta and classification. Cone of experience.
IT/ICT applications in agriculture.

12. Innovative information sources — internet, cytefé, video conference, teleconference,

KISSAN call centers, consultancy clinics, expesdteyns, information KIOSKs, voice & text
messages. Media mix — meaning and techniques.

13. Communication in social system- diffusion add@tion — key communicators and their role
in communication.

14. Adopter categories, characteristics of adopstegories and rate of adoption. Models of
adoption process and factors influencing adoption.

15. Personality development — meaning and impogtantypes of personality. Interpersonal
relationships.

16. Time management - meaning and importance. eTiogs. Symptoms of bad time
management and time management strategies.

17. Stress management - meaning definition anditapce. Levels and stages of stress. Stress
management stratagies.

18. Crisis management- concept, meaning and sieatég crisis management.

Practical schedule

1 Reading and comprehension of general and tesdhaniicles.

2. Practice session on précis writing.

3. Practical exercises on summarizing and abatigacti

45,6 Oral Communication —presentation by studentpower point presentations — micro
teaching.

7,8 Practice sessions on group discussions arftbctheéemonstrations

9,10 Practice sessions on listening skill, indexing bibliographic procedures.

11,12  Preparation of field diary and lab records.

13.14 Preparation of AV aids - posters, cartapig drawing, pattern drawing, collage, strip-
tease chart and pull chart

15,16 Practical training on handling projected alsaids.

17 Practical exercise on non verbal communicatiorisskil

18 Practical Examination
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Suggested Readings

1. Applebaum, R.L., Anaatol, K.W.E., Hays, E.R., Jensa.O., Porla, R.E. and Mandel, J.E.
1973.Fundamental concepts in human communicatidarper & Row, New York.

2. Barun, K.M. 2011Personality Development and Soft Skili3xford publishers

3. Blun, A. 1996. Teaching and Learning in Agriculture—A Guide forriagltural education.
FAO, Rome.

4, Chandrakantan, K. and Palaniswamy. 2008dvances in Communication Technology
Indian Publishers

5. Dahama,O.P. and Bhatnagar,O.P.20@ducation and communication for Development.
Oxford, IBH, New  Delhi.

6. Flesche, R. 199/ow to write, speak and think more effectivétiarpper & Row, New
York.

7. Joseph, E.H. and Alan, G. 201The Craft of Scientific CommunicatioBhicago guides to
writing, editing, and publishing, 240p.

8. Koprowska, K. 2008 Communication and interpersonal skills in social riv@2™ Ed).
Exeter, learning matters.

9. Lewis, A. 1990.Beyond the facts- guide to the art of feature imgit Surjeet publication,
Delhi.

10. Ray,G.L. 1991.Extension communication and Managem&&ya Prakash, Calcutta.

11. Raydu, C.S. 199Media and Communication Managemerilimalaya Publishing House,
Mumbai.

12. Roberts, D.W., Wood, D and Caspy, A. 20Ibe Development of Personality traits in
adult fuood Gillford Press, New York.

13. Rogers, E.M. 1983.Diffusion of Innovations Free Press, New York.

14. Rogers, E.M. and Shoemarker, F.F .19Z@mmunication of Inovations. A Cross cultural
Approach. Free Press, New York.

4. Extn 3105 Entrepreneurship Development and Agricliural Extension
Management (1+1)

Theory

Concept of Entrepreneur, Entrepreneurship Developm@haracteristics of entrepreneurs;, SWOT
Analysis & achievement motivation, Government ppliand programs and institutions for
entrepreneurship development, Impact of economéforms on Agribusiness/ Agrienterprises,
Entrepreneurial Development Process; Business Ikshige Skills; Developing organizational skill

(controlling,  supervising, problem solving, ntoning & evaluation), Developing Managerial

skills, Business Leadership Skills ( Direction andtivation Skills), POSDCoRB and principles of
management, Problem solving skill, Supply chainnagement and Total quality management,
Project Planning network analysis( PERT, CPM), MMBO formulation and report preparation;

financing of enterprise, opportunities for agnirepreneurship and rural enterprise.

Practical

Assessing entrepreneurial traits, problem solvirgllss managerial skills and achievement
motivation, exercise in creativity, time audit thgh planning, monitoring and supervision,
identification and selection of business idea, arafion of business plan and proposal writing t ¢si
entrepreneurship development institute and entneyirs.

129



Lecture schedule

1. Entrepreneur concept, meaning and importance

2. Entrepreneurship development: meaning and diefiisi, importance in the role of Indian
economy, challenges.

3. Characteristics of entrepreneurship, types tdrprise, types of entrepreneurs.

4, Entrepreneurship Skills - meaning, definitions &ypes.

5. SWOT analysis — meaning and concept.

6,7 Entrepreneurial behavior — Entrepreneurialsieciprocess, government policies (PESTEL
factors) programmes and institutions for EDP

8. ED Process — idea generation, idea incubatilea commercialization.

9. Business leadership (managerial grid modeljoblem solving skills for entrepreneurship
development.
Mid Term Examination

10. Entrepreneurship Development — Enterprise ifiggtion micro-screening.

11 Product planning and launching of enterpris&etwork analysis (PERT and CPM).

12. Agri business incubators - Government and Rriwatiatives supply chain management-
meaning and concept.

13. Management information system (MIS), managétgmbjectives(MBO).

14,15 Total Quality Management — PDCA approach, QB®C, Six Sigma- concept and
importance

16. Project planning, formulation — preparatiorbo$iness plan.

17. Financing of enterprise — financial appraigadroject (BCG matrix)

18. Opportunities for agri entrepreneurship andlranterprise.

Practical schedule

Assessing Entrepreneurial traits

Assessing problem solving skills

Assessing managerial skills

Assessment of achievement motivation

: Practical exercise on creativity, time and streanagement.

6, Time audit through planning, monitoring andeswjsion — development of PERT/CPM net work.

8,9 Identification and selection of business idaaiero screening exercises.

10,11.  Preparation of business plan and propostihgrCase study on Entrepreneurs- both succeas$s an
failure stories

12-14 Visit to Entrepreneurship development ingtgu

15-17  Visit to successful entrepreneurs.

18 Practical Examination

AW e

Suggested Readings

1. Akhodri, N.M.P. 1989Trainers Manual on Developing entrepreneurial mation. NIES
Bud, NewDelhi.
2. Bhaskaran, S. 201&ntrepreneurship Development and Manageméman Publishing

House, New Delhi

3. Blanchard, H.P.K. 1985Management of organizational behaviorUtilizing human
resources Prentice Hall, New Delhi

4 Chatterjee, S.S. 198&troduction to management, its principles and téghes Gold
Press, Calcutta.

5. Drucker, P.F. 196Managing for resultsHarper and Row, New York.

130



o

10.

11.
12.

EDI (Entrepreneurship Development Instituté ladia) . 1987. Developing New
entrepreneurs Ahmedabad. NISIET. Libraries. 338.93/EDI

Goyal, D.P. 199Management information system (MIS) concept apjtina Deep and
Deep, New Delhi

Huber, G.P. 1988lanagerial decision makingslenview inc. Scot Foresman.

Hussain, B. 1989Decission support system: Principles and practicBs Paul.West
Publishing.co,

James, S.A.F. and Freeman,R.E. 1®@&hagementPrentice Hall of India.Pvt. Ltd, New
Delhi.

Khanka, S.S. 2012ntrepreneurial Developmers.Chand and Company Pvt. Ltd. N
Rao, T.V. 197Development of an entrepreneur: A behavioral motieM (Ahmadabad)
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HOME SCIENCE

1. Hmsc 3201 Principles of Food Science and Nutritio (2+0)
Theory

Concepts of Food Science (definitions, measuremeletssity, phase change, pH, osmosis, surface
tension, colloidal systems etc.); Food compositind chemistry (water, carbohydrates, proteins, fats
vitamins, minerals, flavours, colours, miscellareobioactives, important reactions); Food
microbiology (bacteria, yeast, moulds, spoilagdresh & processed foods, Production of fermented
foods); Principles and methods of food processing) preservation (use of heat, low temperature,
chemicals, radiation, drying etc.); Food and niaimit Malnutrition (over and under nutrition),
nutritional disorders; Energy metabolism (carbolyelr fat, proteins); Balanced/ modified diets,
Menu planning, New trends in food science and toitri

Lecture schedule

1-2 Terminologies used in the field of Food Scieand Nutrition
Food- Definition, classification and importane functions — food groups - major food
constituents and their physico-chemical propeiesu planning — Factors to be considered,
balanced diet, Food pyramid

4 Recommended dietary allowances of nutriemtslifferent age groups and sex.

5. Carbohydrates — Composition, classificatfangtions, sources, deficiency

6. Carbohydrates — Metabolism, Digestion anagdimn

7 Proteins - Composition, classification, fuoes, sources, deficiency

8 Proteins - Metabolism, digestion and absompti

9 Fats - Composition, classification, functipssurces, deficiency

10. Fats — Metabolism, digestion and absorption

11. Vitamins — Fat soluble, functions, source$iconcy

12-13. Vitamins — water soluble and fat soluble- fiows, sources, deficiency

14. Minerals — Macro minerals — Calcium, Phasph, Magnesium, Sodium, Potassium -
functions, sources, deficiency

15-16. Minerals — Micro minerals — Iron, Zinc, CeppSelenium, Chromium, Manganese, lodine,
Cobalt, , functions, sources, deficiency

17. Water — Functions, Regulation of water balamisturbances in water balance.
18. Energy — Basal Metabolism, Factors affecting BMRelgy requirements, Thermic action of
foods.

Mid Term Examination

19. Organic compounds in food — Flavours, pigmemis other bioactive compounds

20. Toxicants naturally occurring in foods

21-22. Food spoilage - Common Food borne Bactedalds and yeasts. Role of microorganisms in
food spoilage. Spoilage of milk, fruits and vegétab grains and oilseeds, fish, meat and
poultry.

23-24. Food borne diseases — types — tiefini examples, causative organism, symptoms and
prevention

25-26. Importance of food preservation, &gles and methods of food preservation — drying -
dehydration — low temperature — freezing — usehefricals — irradiation - canning

27. Malnutrition — Types - over nutrition — Olgsiunder nutrition — PEM, clinical symptoms -
diagnosis — Management

28-29. Nutritional problems of India — \iten A deficiency, anaemia, iodine deficiency - éilosis

- Strategies to prevent micro nutrient malitiotn.
30. Food adulteration — Definition- conmfood adulterants — prevention
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31. Food laws — Food safety and Standads |81, Agmark, ISO - HACCP — Principles, basic
concept, significance

32-33. Assessment of Nutritional status of theytagmon — Anthropometry — Biochemical — clinical
— diet surveys — vital statistics

34. Nutritional programmes implementednidia
35. Nutrition Education — Objectives —thieds and tools used
36. Novel foods - Functional / Designeods, Nutraceuticals, Symbiotics, Protein analegue

Suggested Readings

1. Baniji, S.M., Krishnaswamy, K. and Brahmam, G. N2013.Text book of Human Nutrition
Oxford and IBH Publishing Co. Pvt. Ltd, New Delhi.

2. Dietary Guidelines for Indians- A ManuaP010. National Institute of Nutrition, Indian
Council of Medical Research, Hyderabad, India.

3. Lal, G.,Siddappa, G.S. and Tandon, G.L. 19B8servation of Fruits and Vegetahles
Published by ICAR, New Delhi.

4. Nutrient Requirement and Recommended Dietary Ahoes: for Indians2010. National
Institute of Nutrition, Indian Council of MedicaleRearch, New Delhi.

5. Srilakshmi, B. 2009Nutrition ScienceNew Age International (P) Limited, Publishers, New
Delhi.

6. Srilakshmi, B. 2010Food ScienceNew Age International (P) Limited, Publishers,wNe
Delhi.

7. Swaminathan, M. 2011Hand book of Food and NutritioriThe Bangalore Printing and

Publishing Company Ltd, Bangalore.
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PLANT BIOTECHNOLOGY

1. Biot 2201 Fundamentals of Plant Biotechnologi2+1)

Theory

Plant Biotechnology: - concepts and applicatioristohy of plant tissue culture, molecular biology
and genetic engineering. Introduction to biomacretwdes- chemistry, structure and properties of
nucleic acids, genome organization in plants. Ptesue culture- totipotency and morphogenesis,
nutritional requirements ah vitro cultures. Micropropagation -organogenesis and eagayesis-
different stages of micropropagation - commerciatrapropagation, quality assurance of tissue
culture plants. Plant tissue culture for crop inyamment - haploid production, triploid production,
embryo culturein vitro pollination and fertilization, somaclonal variatigrotoplast isolation, culture
and fusionln vitro germplasm conservatioim, vitro production of secondary metabolites.

DNA modifying enzymes, blotting techniques, vectamscombinant DNA technology, direct and
indirect methods of gene transfer, transgenic pland their applications, biosafety rules and
regulations, DNA based markers, DNA fingerprintinglAS for crop improvement.
Nanobiotechnology -definition-concepts- synthedisi@no particles and characterization- biological
macromolecules as nanostructures and various afiplis of Nanobiotechnology Bioinformatics-
concepts and applications- biological databasess for nucleic acid data analysis — BLAST.

Practical

Requirements of a plant tissue culture laboratoeghian components and preparation-sterilization
techniques-inoculation of explants for organogenesid embryogenesis, propagule multiplication,
rooting, planting out and hardening/ acclimatizatiof regenerated plants- micropropagation of
banana. Demonstration of anther culture, endosmeidtare, embryo culture, embryo rescue and
culture, preparation of synthetic seed, isolatibprotoplast and culturing of protoplast, isolatiof
genomic DNA, Gel electrophoresis technique - DNAphfication through PCR, molecular marker
analysis. Synthesis of nanopatrticle, familiarizativith various biological databases and softwares.

Lecture schedule

1. Plant biotechnology- concepts, applications, s@mkimportance

2. History of plant tissue culture- molecular biologgd plant genetic engineering- important
landmarks

3. Introduction to biomacromolecules- structure armpprties of DNA

4. Structure and properties of RNA and proteins

5. Transcription, translation and the genetic codeogee organization in plants

6. Plant tissue culture-totipotency and morphogendifisrent types of culture and their
applications

7. Nutritional requirements ah vitro culture - various basal media — macro and mictdenis
and other additives in plant tissue culture medium

8. Plant growth substances- hormonal regulationsantgissue culture

9. Micropropagation- various routes- organogenesisaroed release of axillary buds

10. Micropropagation- various routes- embryogenesisttmtic seeds and their significance

11. Micropropagation- various stages- peculiaritiesT@f plants- factors influencing success in

each stage

12. Commercial micropropagation- factors influencingass- problems — methods to overcome
- cost of production-quality assurance of TC plants

13. Haploid production- applications and achievements

14. Triploid production- applications and achievements
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15.
16.

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.

Embryo culture, embryo rescue, invitro fertilizatiaapplications and achievements
Somaclonal variation-types, reasons, use in crggakwementin vitro techniques to produce
stress tolerant plants

Protoplast isolation, culture fusion and productidsomatic hybrids

In vitro germplasm conservation- short, medium and long feservation

Mid Term Examination

In vitro production of secondary metabolites

DNA modifying enzymes

Blotting techniques- Southern, Northern and Wesdbéoh

Recombinant DNA technology — different steps

Vectors- cloning and expression vectors

Vectors- cloning and expression vectors

Gene transfer - direct and indirect methods

Gene transfer - selection of recombinants- marfgeres, scorable and selectable markers
Transgenic plants and their applications

Biosafety rules and regulations related to GM aexearch and development

Molecular markers - DNA based markers

PCR techniques , DNA finger printing

MAS for crop improvement

Nanobiotechnology- definition- concepts- Nano effecsynthesis of nanoparticles and
characterization

Biological macromolecules as nanostructures- vargpplications of Nanobiotechnology
Bioinformatics concepts and applications

Biological databases — primary, secondary and tsiraic

Tools for nucleic acid analysis - BLAST

Practical schedule

Requirements of a plant tissue culture laboratéayniliarization with different laboratories
and equipment

Preparation of stock solutions for MS medium aratlstsolutions for one auxin and one
cytokinin

Preparation of MS medium and sterilization

Aseptic manipulation and inoculation of various lexps for different routes of
micropropagation

Aseptic manipulation and inoculation of various lexps for different routes of
micropropagation

Subculturing of established cultures

Propagule multiplication

Rooting, planting out and hardening

Micropropagation of banana

Demonstration of anther culture, embryo cultemabryo rescue and culture

Preparation of synthetic seed

Demonstration of protoplast isolation and culture

Isolation of genomic DNA and quality and quantitbalyses through spectrophotometry
DNA amplification through PCR

Gel electrophoresis

Demonstration of DNA finger printing technique

Synthesis of nanoparticles,familiarization with ieas biological databases and softwares-
demonstration of BLAST analysis

Practical Examination
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Suggested Readings

1. Attwood, T. K. and Parry-Smith, D.J. 200Batroduction to Bioinformatics Pearson
Education Ltd. ISBN 81-7808-507-0, India

2. Balakrishnan, M.(Ed.). 2014ioinformatics in Agriculture: Tools and Applicatia NIPA,
New Delhi.

3. Bhojwani, S.S. and Razdan, S.K. 19%3ant tissue culture: Theory and PracticElsever

Science Publications, Netherlands.
Chawla, H.S.2012ntroduction to plant biotechnologyBH publishing Co.
Christou, P. and Klee, H. (eds.). 2004andbook of Plant Biotechnologyiley, 768 p.

Keshavachandran, R. and Radhakrishnan, S.R. (2845. Agriculture Bioinformatics
BIO-GREEN BOOKS, 444pp.

7. Smith, H.R. 2013 Plant tissue culture —Techniques and Experiméhisd Ed). Elsevier.
188 p.

8. Singh, B. D. 2013Molecular biology, genetic engineering and applioas of
biotechnologyKalyani Publishers.

9. Slater, A., Scott, N. and Fowler, M. 20@3ant biotechnology: the genetic manipulationof
plants.Oxford University Press, 346 p.

10. Subramanian. K.S. 201Banotechnology in AgriculturdNIPA, New Delhi.

11. Yubing Xie (ed.). 2013The Nanobiotechnology—hand bodkRC press (Taylors & Francis
group), London, Newyork. ISBN-13:978-1-4378-387%89 p.

136



FORESTRY

1. Fors 2201 Introduction to Forestry  (1+0)
Theory

Introduction — definitions of basic terms relateddrestry, importance and objectives of silvictad{u
types of forests-salient features of Indian FoRdicies. Forest regeneration, Natural regeneration
natural regeneration from seed and vegetative ,peoigpicing, pollarding, root suckers; Artificial
regeneration — objectives, choice between naturdl atificial regeneration, essential preliminary
considerations- tree stand management. Agroforesttgfinition and concepts-Agroforestry systems
and practices- different agroforestry systems gegxan the country and Kerala, shifting cultivatjo
taungya, alley cropping, wind breaks and sheltéts pplantation crop combinations, home gardens.
Multi purpose trees in agroforestry, characterstiomderstorey components and diversification
potentials- Component interactions- above ground laelow ground interactions. Productive and
protective functions- Nitrogen fixation- Soil camgation- Litter dynamics and nutrient cycling —
Carbon sequestration and climate change mitigatidocial forestry- concept and importance,
practices in Kerala

Lecture schedule

1. Introduction — definitions of basic terms relateddrestry, importance and objectives

2. Types of forests- salient features of Indian FoRsgicies.

3 Forest regeneration, Natural regeneration - nattggéneration from seed and vegetative
parts, coppicing, pollarding, root suckers.

4-5.  Artificial regeneration — objectives, choice betweratural and artificial regeneration,
essential preliminary considerations- tree standagament

6. Agroforestry — definition and concepagroforestry systems prevalent in the country

7-8. Shifting cultivation, taungya, alley ppng, wind breaks and shelter belts, plantatiapcr

combinations-home gardens.

9. Multipurpose trees in agroforestry- rettderistics
Mid Term Examination
10. Understorey components and diversificagiotentials
11. Component interactions- above groundtsetow ground interactions
12. Productive and protective functions
13. Nitrogen fixation- soil conservation
14-15. Litter dynamics and nutrient recycling
16. Carbon sequestration and climate chamgigation
17. Evaluation of agroforestry systems agrdf@restry systems in Kerala
18. Social forestry — concept and importapeactices in Kerala

Suggested Readings

1. Dwivedi, A.P.1992 Agroforestry -Principles and Practice®©xford and IBH Publising Co.
Pvt. Ltd. New Delh,i 365p

2. Gupta, R.K. 1993Multipurpose Trees for Agroforestry and Wastelantlization. Oxford
and IBH, 562p

3. Nair, P.K.R. 1993.An Introduction to Agroforestry Kluwere Academic Publications,
Dordrecht, The Netherlands, 499p

4. Puri, S and Panwar, P. (ed.). 208groforestry Systems and Practicéew India Publishing

Agency, New Delhi, 643p

5. Sharma, Y.M.L.1959 essons in Forestrf\CAR, 183p

6. Singh, P., Pathak, P.S. and Roy, M.M.(ed.).199%roforestry Systems for Sustainable Land
use. SciencePublishers Inc,282p
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NON GRADIAL COURSES

1. Extn 1102 Human Values & Ethics (1+0)
Theory

Values and Human values, meaning and importancéhenfield of agriculture and daily life.
Definitions related to ethics and human values,sonerms, folkways, beliefs, trust, perseverance,
accuracy and discernment,agriculture and humaresal8elf explorations, its content and process,
Natural acceptance and experiential validation. édsténding happiness and prosperity- a critical
analysis of different philosophers. Morals and @&thivalues, Virtues, Plagiarism, Means to live
peacefully in the world, Basic human aspiratiohallenges in the work place, Employer-employee
reasons for unethical behaviours, Competence ii@gsmnal ethics, Ethics in communication.

Lecture schedule
1&2 Values and Human values- meaning and impo#gan the field of agriculture and daily

life. Definitions related to ethics and human vahmores, norms, folkways, beliefs, trust,
perseverance, accuracy and discernment-agricdhddiuman values.

3 Self- self explorations, its content and procedsatural acceptance and experiential
validation.

4 &5 Understanding happiness and prosperity4itacak analysis of different philosophers. An
appraisal of the current scenario

6 Morals and ethics- meaning definition and corngeglifference between morals and
ethics. Moral dilemma versus moral autonomy

7 Values- meaning types of values- evolution of Anmalues; value based education-its
meaning and importance in personal development.aiiegdn Gandhi's seven sins of the
world.

8 Virtues- meaning, definition and types. Civictués as indispensable for a self-governing
administration- category of virtues

9 Plagiarism- meaning, definition, concepts andsaayplagiarism in research and

publishing. Methods to prevent plagiarism.
Mid Term Examination

10 Means to live peacefully in the world. Facttrat promote living, with internal and
external peace.

11 Basic human aspiration, list of wants, basicuiregnents for fulfilment of human
aspirations.

12 Challenges in the work place- character- mearind types- ethics and character,

education and character; ways of building charantdre work place.
Employer-employee reasons for unethical behaviotgsource scarcity, opportunity,

13 Attitude- Types of inquiries, in solving ethicalgtlems- normative inquiry, conceptual
inquiry, and factual or descriptive inquiry.
14 Competence in professional ethics: ability tdizet the professional competence for

universalising human norms.

15& 16  Competence in professional ethics: Abilityidentify the scope and characteristics of
people friendly and eco-friendly production systentechnologies and management
models- with special reference to agriculture dliddhactivities

17 & 18  Ethics in communication- public relatiopsblishing- advertising and propaganda.

Suggested Readings

1. Ashton, Q.A. 2013 Issues in Agricultural and Environmerfscholarly Editions, Atlanta,
Georgea.
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2. Berleur, J.19961FIP Framework for EthicsScience and Engineering EthigSpecial Issue
on Global Information Ethics}, 2, 155-165.

3. Bowman, J.S. and Menzel, D.C.199®achingEthics and Values in Public Administration
Programs: Innovations, Strategies and Issi&3NY Press: Albany.
4, Cassuto Rothman, J.19980m the Front Lines, Student Cases in Social Vitrkcs

Needham Heights, MA: Allyn and Bacon.
5. Fisher,C.B. 2003 Decoding the ethics code: a practical guide for ghsjogists Sage

publications

6. Gambrill, E. and Pruger, R. (eds). 19@®ntroversial Issues in Social Work Ethics, Values,
& Obligations.Needham Heights, MA: Allyn and Bacon, Inc.

7. Govindarajan, M., Natarajan, S. and Senthikumal$.\2013.Professional Ethics and

Human ValuePrentice Hall publishers.

8. Journal of agriculture, food and human values stycikSSN: 0889-048X

9. Journal of business ethicSpringer publishers . ISSN: 0167- 4544

10. Kallman, E.A. and Grillo, J.P. 1996. Ethidaécision Making and Information Technology:
An Introduction with CasedcGraw Hill.

11. Kock, N.F.1999A Case of Academic Plagiaris@@ommunications of the ACM2, 7, 96-
104.

12. Makau, J. and Arnett, R. (eds).19@mmunication Ethics in an Age of Diversigniversity
of lllinois Press.

2. Engl.1101 Comprehension and Communication Skill& English (0+1)
Practical

Listening Comprehension: Listening to short talkstlires, speeches (scientific, commercial and
general in nature). Oral Communication: Phonetateggss and intonation, Conversation practice.
Conversation: rate of speech, clarity of voice,a&reg and Listening, politeness &Reading skills:
reading dialogues, rapid reading, intensive readingroving reading skills. Mock Interviews: tegin
initiative, team spirit, leadership, intellectudilgy. Group Discussions.

Practical schedule

1-2 Listening comprehension — Short talks — Lesfu- Speeches

3-6  Oral communication — Phonetics, stress, intona- Conversation practice

7-10 Conversation - Rate of speech — Clarity ofceyo—- Speaking and listening — Polite
conversation

11- 12 Reading skills — Reading dialogues — Rapidding — Intensive reading — Improving
reading skills

13-15 Mock interviews — Testing initiative — Teapirg — Leadership — Intellectual ability

16-17 Group discussion

19. Practical Examination

Suggested Readings

Lewis, N. 2009.Word Power Made Easysoyal Publishers, New Delhi .
Mohanraj, J. 2019.et Us Hear Then SpealSaje Publishers, New Delhi.

Pinker, S. 2014rhe Sense of Style : The Thinking Persons’ Guitfértting in the 21
Century. Penguin Publishers, New York.

4, Strunk, W. and White, E.B. 195%he Elements of StyléMlacmillan.
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3. Nsnc 1101 NSS/NCC (0+1)
Practical

Course aims at evoking social consciousness antodgrgs through various activities viz., working
together, constructive and creative social workbéo skilful in executing democratic leadership,
developing skill in programme development to besdbk self employment, reducing gap between
educated and uneducated, increasing awarenesesine t help sections of society.

Practical schedule

Introduction and basic components of NSS: Orieoati

NSS programmes and activities

Understanding youth

Community mobilization,social harmony and nationégration
Volunteerism and shramdan

Citizenship, constitution and human rights

Family and society

Importance and role of youth leadership

Life competencies,youth development programmes

10. Health, hygiene and sanitation,youth health, lifiestHIV AIDS and first aid
11. Youth and yoga

12. Vocational skill development,issues related enviment

CoNoORrWNE

13. Disaster management

14. Entrepreneurship development

15. Formulation of production oriented project,docunagion and data reporting
16. Resource mobilization

17. Additional life skills,activities directed by thee@tral and State Government
18. Practical Examination

4. Peyp.1201  Physical Education and Yoga PracticestD)
Practical

Definition and Meaning of Physical Fitness, Firstl ATrack & Field, Games
Basketball, Volleyball, Football, Shuttle Badmint@ricket, Health Related Physical Fitness Test,
Concept of Yogic Practices, Asana, Pranayama, Megaard Concepts of Meditation

Practical schedule

1. Definition and Meaning of Physical Fitness - Valoé$hysical Fitness - Components of
Health Related Physical Fitness and Athletic rel&hbysical Fitness — Health benefits of
Physical Activity- Hypo kinetic/ life style diseasand its management.

2. First Aid - Treatment - Laceration — Blisters — @gion - Strain — Sprain — Fracture —
Dislocation and Cramps — Bandages — Types of Basdagrapping and supports.

3-11  Optional: Any two is to be offered according tdhe infrastructure facilities available
Track & Field
i. Conditioning (warming up- jogging — free handecises- short sprints- cooling
down)
ii. Starting and finishing techniques
iii. Jumps (long jump, triple jump and high jump)

iv. Throws (Shot put, discus throw, javelin thrdvammer throw)
V. Technique of Relay Race- Various methods abaikchange
Vi. General competition Rules of track and fielemts
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Games

Basketball

Hold, passing — chest pass, bounce pass, dhpabs, overhead pass, shuffle pass
Dribbling- high dribble , low dribble, zigzadyibble, figure of eight
Shooting- layups, free throw and jump shot

iv. Moves- two man, three men weave

V. Tactics- Offence, defence, pivot and screening

Volleyball

i. Passing- over head and under arm

ii. Service- simple service, tennis service

iil. Lift- vertical lift, arch lift and short lift

iv. Smash and block

Football

i. Kicks - kicking with the inside of the foot,dking with the Instep of the foot, kicking with
the outer instep of the foot.

il. Heading- from standing, from running, from jping

iii. Throw-in

iv. Feinting: - with the lower limb, with the upppart of the body.

V. Tackling - simple block tackling, slide tacldin

Vi. Goalkeeping- Collection of balls, Diving

Vii. Ball clearance- Kicking, throwing and deflaxy

Shuttle Badminton

Grip — forehand and back hand
Service — long service and short service
Lob- Underhand and over head

iv. Overhead strokes — drop shot and smash

V. Tactics: singles and doubles

Cricket

R Vertical bat strokes- Front foot strokes (Fronttfdefence, Front foot drive), Back foot

strokes ( Back foot defence, Back foot drive)

ii. Bowling: Types of Bowling- Basics (Grip, run up lidery stride and follow through)

iii. Fielding: defensive fielding, attacking fielding

iv. Catching: different types of catches

V. Throwing: different types of throws

Vi. Wicket keeping-basic stance, collection and stugpin

Health Related Physical Fitness Test (Compulsory)

Test ltems Health Related Component tested
[ One mile rum / 20m multi stage fitness test Cardio respiratory endurance
i | Abdominal sit-ups (60 sec) Musculoskeletal fith@Sere)
iii | Standing broad jump Musculoskeletal fithess (Lolaaly)
iv_| Seated medicine ball throws (2kg) Musculoskeletaégs (Upper body)
v | Height and weight Body Mass Index (BMI) Body Comipios
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12.

13.

14.

15.
16.

5.

Yoga Practices Concept of Yogic Practices — Kinds of Yogic PragticAsana, Pranayama,
Kriya, Bandha, Murda, Dhyana.

Asana: Definition, Scope and Limitation of AsaraSlassification of Asanas — Meditative
Asanas — Relaxative Asanas-Cultural Asanas — St&idp Performance of Asanas - Safety
Measures and Precautions.

Pranayama: Meaning — different Phases in Pranayrractice: Puraka (Inhalation),
Kumbhaka (Retension) and Recaka (Exhalation) —tBirgg Ratio in Pranayama Practice —
Application of Bandhas in Pranayama — Safety Messand Precautions.

Meaning and Concepts of Meditation.

Practical Ecxamination

Etur 3101 Educational Tour | (All India)

To familarise the student with crops and other asde activities of different SAUs, Research
Institutes, Agro Industries, Govt. and private angations in different parts of India. To expole t
students to various national/heitage monumentsaat qf national integration activity (15 days
duration).

6.

Etur 4102 Educational Tour Il (All Kerala along with RAWE)

Study tour of one week duration in the differerstidcts of Kerala to familarise the students whk t
activities of different research stations of Keralgricultural University, other research institutes
government and private organisations in the state (week duration)
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

EXPERIENTIAL LEARNING

Elcp. 4201 Seed Production Technology (0+10)

Practical schedule (24 weeks)

Seed quality- concepts and importance. Detengirthe mode of pollination and its
importance in maintenance of genetic purity. Eation of outcrossing, Preparation of seed
album . Familiarisation of characters of KAU iegies.

Identification of factors causing genetic detetion of seed and methods to safeguard
genetic purity- isolation and roguing

Generation model of seed production and varidasses of seeds. Truthfully labeled seed-
Seed certification and its phases.

Planning of a seed production programme Pratisite selection, ensuring field standards,
crop standards, familiarization of varieties, &imn distance for various crops.

Seed production, harvesting at correct matstige, seed extraction, cleaning, drying in rice
Seed production, harvesting at correct matwifige, seed extraction, cleaning, drying in
pulses

Seed production, harvesting at correct matwtfge, seed extraction, cleaning, drying in
coconut

Seed production, harvesting at correct matwifige, seed extraction, cleaning, drying in
tropical vegetables : tomato and brinjal

Seed production, harvesting at correct matwgiage, seed extraction, cleaning, drying in
tropical vegetables : chillies and bhindi

Seed production, harvesting at correct matugtiaige, seed extraction, cleaning, drying in
tropical vegetables: vegetable cowpea, wingedd$aad cluster bean.

Seed production, harvesting at correct matstihge, seed extraction, cleaning, drying in
tropical vegetables: pumpkin and ash gourd

Seed production, harvesting at correct matustiage, seed extraction, cleaning, drying in
tropical vegetables: bitter gourd and ridge gourd

Seed production, harvesting at correct matwthge, seed extraction, cleaning, drying in
tropical vegetables: snake gourd and bottle gourd

Seed production, harvesting at correct matigtiage, seed extraction, cleaning, drying in
tropical vegetables: cucumbers and melons

Seed production, harvesting at correct matwthge, seed extraction, cleaning, drying in
tropical vegetables: ornamentals.

Economics of seed production of different sgsof seeds of important temperate vegetables
( cabbage, cauliflower, ).

Familiarization with seed processing and eameipts. Planning and layout of seed
processing plant.

Seed treatments- packaging-storage.

Seed enhancements- seed priming- seed co#ting e

Seed sampling and testing for various seelitgparameters.

Types of dormancy in vegetable seeds. Estiignétia cost cultivation in seed production.
Role of physical and chemical substances storg seed viability. Study on factors
responsible for seed germination, seedling vigour.

Visit to seed production, processing and pagkinits. Interaction with public— private
entrepreneurs in seed industry.

Record writing, assignments, Evaluation aret®al Examination
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Suggested Readings

1.

10.

11.
12-13.

14.

15.
16.
17-19.
20.
21.

of

22.
23.

24 .

Basra, A.S. 2002Heterosis and Hybrid Seed Production in Agronomic CropSBS
Publishors and Distributors, New Delhi.

George, R.A.T. 200¥egetable Seed Production (Ed. GABI, Wallingford, UK.
Renugadevi, J., Srimathi, P., Ranganayaki, Rri®. Manonmani, V. 2012A handbook of
Seed TestingAgribios (India).

Roy, B., Basu, A.K. and Mandal, A.B. 20B3eeding Biotechnology and Seed Production of
Field Crops. New India Publishing Agency, New Delhi.

Sharma, J.P. 2011. QitxaSeed Production of Vegetable Crops Technoliditterventions,
Volume 2: Crop Specific Aspebtalyani Publeshers, Ludhiana.

Singh, P. and Asati, B.S. 20@&:ed Production Technology of Vegetablesya Publishing
House, New Delhi.

Singh, S.P. 2001Seed Production of Commercial Vegetablégyrotech Publishing
Academy, New Delhi.

Verma, O.P. 2011Seed Production Technology of Major Crofsaya Publishing House,
New Delhi

Elcp 4202 Soil, plant, water and seed testing seces (0+10)
Practical schedule (24 weeks)

Introduction to analytical techniques -Voluneanalysis — Instrumental analysis

Soil analysis: objectives, soil sampling, Detigration of soil so texture and moisture by
different methods

Determination of physico- chemical propertiésal

Estimation of available macro nutrients iit so

Estimation of available micronutrients in soll

Interpretation of analytical data for developmef fertilizer recommendation, evaluation of
soil fertility and calculation of nutrient index

Preparation of soil saturation paste and eixémad determination of EC, pH, cations (Ca, Mg,
and Na) and anions(CO3, HCO3) in saturation ektrac

Water sampling techniques and tools, collectend preservation of water samples,
determination of physical and chemical charadiess total soluble and insoluble
solids

Quality criteria, estimation of water qualggrameters

Quality criteria classification and suitapiof irrigation water; estimation of water quali
index

Plant analysis- objectives, sampling of platdges and plant part to be sampled, CNC and
CNR

Nutrient deficiency and toxicity symptoms imjor crops

Dry ashing of plant material and wet digesttdplant material

Estimation of macro nutrients in plantstdanalysis and interpretation of results

Estimation of micro nutrients in plants- Datalysis and interpretation of results

Seed sampling- principles and procedures, adstbf estimation of seed moisture, methods
breaking seed dormancy, determination of seethmation and seed viability

Seed hardening technigues and seed treatnetnods

Seed classes - seed multiplication for varwaps

Visit to seed testing laboratories,Evaluaioactical Examination

Suggested Readings

1.

Biswas, T.D. and. Mukherjee, S.K. 1998xt Book of Soil Scien¢2Nd Ed.) Tata McGraw
Hill Publishing Company Limited, New Delhi
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2. Chopra, S.L.and. Kanwar, J.S 199%halytical Agriculture ChemistryKalyani Publisher,
Lucknow

3. Gupta, P. K. 200G50il, Plant, Water and Fertilizer AnalysiggroBotanica, Bikaner

4, Jackson, M.L. 1973oil Chemical Analysj$rentice Hall of India Pvt. Ltd., New Delhi

5. Nollet, L.M.L and De Gelder, L.S.P. 2014and Book of Water Analy$8” Ed).CRC Press,

London.

6. Richards, L.A. 1954Diagnosis and Improvement of Saline and AlkalissddSDA Hand
BookNo. 60, Washington DC, USA.

7. Sparks, D.L., Page, A.L.,.Helmke, P.A and. LoeppBrH. 1996Viethods of Soil Analysis

Part 3—Chemical MethodSSSA Book Ser. 5.3. SSSA, ASA, Madison, WI

8. Tandon, H.L.S. 199(Methods of Analysis of Soil, Plant, Water and Hiedrs, FDCO, New
Delhi.

9. Tisdale, W.L., Nelson. and Beaton, J.D. 1990il Fertility and Fertilizers Macmillan
Publishing Company, New York

3. Elcp. 4203 Hybrid Seed Production technolog@10)

Practical schedule (24 weeks)

1. Breeder’s kit, adaptations for selfing and crossihgtermining the mode of pollination in a
crop

2. Detecting apomixes and assessment of per centaasgicg

3. Familiarisation and salient features of seeds tased hybrids, types of male sterility in
important cereal, pulses, oilseeds and vegetabjescr

4. General techniques for production of hybrids - 8@b@ of parents — evaluation of hybrids-.
Raising parents for identifying good hybrid condtions

5. Field standards and certification in hybrid seestpction

6. Techniques of emasculation, isolatiod field layout for hybrid seed production

7-8. Hybrid seed production in coconut

9-10. Production of inbred lines, and parentalieties, emasculation, bagging, pollination,
hybrid seed harvesting, processing and packimigén

11. Production of inbred lines, and parentalieties, emasculation, bagging, pollination,
hybrid seed harvesting, processing and packirdpiindi

12-13. Production of inbred lines, and parentalieties, emasculation, bagging, pollination,
hybrid seed harvesting, processing and packihggmminous crops

14-15. Production of inbred lines, and parentalietims, emasculation, bagging, pollination,
hybrid seed harvesting, processing and packisglgnaceous vegetables.

15-16. Production of inbred lines, and parentalietes, emasculation, bagging, pollination,
hybrid seed harvesting, processing and packinguicurbitaceous vegetables

16-17. Production of inbred lines, and parentalietims, emasculation, bagging, pollination,
hybrid seed harvesting, processing and packinsgason vegetables

17-18. Hybrid seed production in Orchids & Anilmn

19. Harvesting indices and seed extraction

20. Seed drying and processing; cleaning-upggadieed treatment and packaging
21. Visit to seed processing and packing units.

22. Visit to hybrid seed production farms

23. Economics of hybrid seed production

24. Record writing, assignments, Evaluation,PcatttExamination

Suggested Readings

1. Agarwal, R.L. 1997Seed Technologynd Ed. Oxford & IBH.
2. Basra, A.S. 200Heterosis and Hybrid Seed Production in Agricullu€aops Food Product
Press.
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10.

11.
12.

13.
14.
15.
16.

17.
18.

4.

10
11-12
13
14
15

16

Chhabra, A.K. 2006Practical Manual of Floral Biology of Crop PlantDept. of Plant
Breeding CCS HAU, Hisar.

Desai, B.B., Katecha, P.M. and Salunke, D.K.1989&ed Hand Book: Biology,Production,
Processing and Storag®arcel Dekker.

Desai, B.B. 2004Seeds HandbooMarcel Dekker.

George, R.A.T. 1980Vegetable Seed Technology. A Technical Guide tdslelgeSeed
Production, Processing, Storage and QualityContFélO, Rome.

Hartman, H.T. and Kester, D.E. 20@ant Propagation: Principles andPracticeBrentice
Hall.

Kelly, A.F. and George, R.A.T. (Eds.).199Bncyclopedia of Seed Production ofWorld
Crops John Wiley & Sons.

Kelly, A.F. 1988.Seed Production of Agricultural Crop3ohn Wiley.

Mc Donald, M.B. and Copeland, L.O. 1993eed Production: Principles and Practices
Chapman & Hall.

Poehiman, J.M and Sleper, D.A. 2088eeding Field CropsBlackwell.

Salunkhe, D.K., Desai, B.B. and Bhat, RN. 198&getable and Flower Seed Production
Agricole Publ. Academy.

Singh, B.D. 2005Plant Breeding: Principles and Methadsalyani.

Singh, S.P. 2001Seed Production of Commercial Vegetalf\gsotech.

Singhal, N.C. 2003ybrid Seed Production in Field Cropsalyani.

Thompson, J.R. 197@n Introduction to Seed Technolodyeonard Hill.

Tunwar, N.S and Singh, S.V. 198%andbook of CultivarsCSCB, GOI.

Vanagamudi, K., Prabhu, M., Kalaivani, S., Bhaskar®l. and Manonmani, V. 2010.
Vegetable Hybrid Seed Production and Managen#sgptbios (India).

Elcp 4204 Agriculture Waste Manageemt (0+10)
Practical schedule (24 weeks)

Introduction — agricultural wastes — source sgafien methods -methods of collection and
storage of agricultural wastes

Survey of different agricultural productionsgsms — observe types of wastes generated —
quantification and classification of wastes —moels of waste processing - reporting

Visit to a Landfill site — Study about volumgize and Chemical reduction techniques -
leachate treatment facilities — assessment of upati problems - Garbage to Green —
Converting landfills to parks

Composting —principles - factors affecting costpw- different methods of composting-
aerobic - windrow compost preparation - aerateticgdle composting

Other methods of composting — preparation offfe@nt types of compost —Sheet
composting —In vessel composting — biodynamic castipg - pipe composting

Preparation of compost by trench method- NADEPmust - anaerobic composting —-
merits- demerits

Use of micro organisms in composting - Microlmiaimposts —EM compost - Preparation of
Coir pith compost - production technologies

Preparation of Vermi compost - mass multgtlan of earthworms- indoor vermicomposting
(small scale) - outdoor vermicomposting (commersialle)- insitu vermicomposting.

Rapid thermo chemical processing of agriculturastes- Pyrolysis -Biochar production by
the process of pyrolysis from organic waste

Biogas plants — different types — designs -t Wisnearby biogas production unit and study
the operation and production of biogas —advantagisadvantages - prepare lay out plan
Visit to the Bioethanol production plant at (RIC— Use of agricultural wastes in
preparation of bio fertilizers

Value addition of products - enriched manuresproduction with biotic and abiotic
components
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17

18

19

20

21
22

23-24

Ligquid organic manures- vermiwash, compost béagas slurry- preparation - enrichment
and uses — Other uses of agricultural wastes

Evaluation of compost maturity - maturity inelic of compost-

Determinations - C:N ratio, temperature, colouQurdmoisture content, pH, EC

Rapid test for assessing compost maturity- enitrcontents (N,P, K, Ca, Mg, Fe, Mn,
Zn,Cu)

Rapid test for assessing compost maturity (d)emhicrobial load, detection of pathogens
and hazardous heavy metals (Ni, Pb, Cd, As, Hg)

Compost stability test-microbial respirationGid,- germination test

Quality parameters of organic manures and dpatidns - procedure for collection of
manure samples- solid and liquid manures

Preparation of project proposal and work ftarestablishing commercial organic manures
production unit- report preparation, presentation|&ation and Practical Examination

Suggested Readings

1.
2.

3.

10.
11.

12.

Ashworth, G.S. and Azevedo, P. 208gricultural WastesNova Science Publishers
Cheng, H. H (ed.). 199(Pesticides in the Soil Environment: Processes, btgpaand
Modeling SSSA-ASA, Inc., Madison, WI.

Das, P.C. 1993Manures and FertilizerKalyani Publishers, New Delhi.

Gupta P.K. 2006Vermi composting for Sustainable AgricultuRublished by AGROBIOS
(India) Jodhpur

Powers, J. F. and Dick, W.P. 2000and Application of Agricultural, Industrial, and
Municipal By-productsSSSA-ASA, Inc., Madison, WI.

Ramachandra T.V. 20060il and Groundwater Pollution from Agricultural #hgties.
Commonwealth Of Learning, Canada and Indian Irtstitdi Science,Bangalore

Rattan Lal (ed).2001Soil carbon sequestration and the greenhouse ef&88A Special
publication number 57, SSSA Inc . Madison, WI.

Sharma, A.K. 2005Biofertilizers for Sustainable AgriculturdPublished by AGROBIOS
(India) Jodhpur

Stoffella, P. J. and Khan, B.A (ed.). 20@ompost Utilization in Horticultural Cropping
SystemslLewis Publishers, Boca Raton, FL.

Tandon, H.L.S. 199Z-ertilizers, Organic Manures, Recyclable Wastes 8mafertilizers
Fertilizer Development and Consultation Organizatio

Tandon, H.L.S. 1993Vlethod of Analysis of Soils, Plants, Waters and Fertilizé&tertilizer
Development and Consultation Organization.143p.

Yawalkar, K.S., Agrawal, J.P. and Bokde,S. 1984anures and Fertilizers Agri-
Horticultural Publishing House, Nagpur, India p839

Elcp 4205 Organic Production Technology (0+)0
Practical schedule (24 weeks)

Introduction — different types of organic marsirEénriched organic manure

Methods of composting - preparation of coihgiompost and vermicompost

Liquid organic manures- vermiwash, comgeat biogas slurry- preparation - enrichment
and uses.

Liquid organic manures- panchagavya, dasagdsyeamino acid, egg amino acid,
jeevamirthum- preparation and uses

Studies on biofertilizers and application fdfetent crops

Mass multiplication of azolla and its uses

Raising green manure and cover crops

Studies on biocontrol agents- preparatimhapplication
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10. Organic certification- organic materials f@e as fertilizer and soil amendments -packaging,
labelling and marketing of organic manures

11-16. Organic production of vegetables- leafgetable, cucurbitaceous vegetable, leguminous
vegetables, solanaceous vegetable,bhindi, easlon vegetables

17-20. Organic production of vegetables in gragdon house terrace

21-23. Organic production of vegetable cropgdlyhouses

24, Preparation of project proposal and work glamestablishing organic farm and manure
production unit- report preparation, presentatioal&ation and Practical Examination.

Suggested Readings

1. Ananthakrishnan, T.N. (ed.) 1992merging Trends in Biological Control of Phytophago
insectsOxford & IBH, New Delhi.

2. Chhonkar, P.K. and Dwivedi, B.S. 2004. Organic fagrand its implications on India’s food
security.Fertil. News49(11): 15-18,21-28,31&38.

3. Gaur, A.C. 1982A Manual of Rural CompostingdFAO/UNDP Regional Project Document,

FAO, Rome.

4, KAU, 2009.The Adhoc Package of Practices Recommendationsrdanic farming Kerala
Agricultural.University, Thrissur ,360 p.

5. Lampin, N. 199@0rganic FarmingFarming Press Books, Ipswitch, U.K.

6. Palaniappan, S.P and Anandurai, K. 199fjanic Farming- Theory and Practic&cientific
Pub., Jodhpur.

7. Reddy, M.V. (ed.) 1995o0il organism and Litter decomposition in the TogpiOxford &
IBH, New Delhi.

8. Singh, S.P. (ed.) 199Zechnology for Production of Natural Enemi@soject Directorate of
Biological Control, Bangalore.

0. Trewavas, A. 2004. A critical assessment of orgdamning and food assertions with

particular respect to UK and the potential envirental benefits of no-till agricultur€rop
Prot. 23:757-781.

10. Trivedi, R.N. 1993A Text Book of Environmental Scienc&smol Pub., New Delhi.

11. Veeresh, G.K., Shivashankar, K. and Singlachar, .M1897. Organic Farming and
Sustainable Agriculturédssociation for Promotion of Organic Farming, Baoga.

12. Woomer, PL. and Swift, M.J. 1994The Biological Management of Tropical Soil
Fertility,.S.B.F. & Wiley.

6. Elcp 4206 Quality Assurance of Manures, Feltizers and Agrochemicals (0+10)

Practical schedule (24 weeks)

1 Introduction to agrochemicals-Classification angpds — Role in soil fertility management-
identification of different types on manures, itex¢rs and agrochemicals

2 Preparation of vermicompost, coirpith composjuil manures- Panchagavya, Dashagavya ,
Fish Amino acid, Jeevamirthum, Beejamirtham-De&bdakes

3 Sampling of manures- Analysis of quality paranmetdrdifferent manures — physical properties-
Bulk Density, Particle density,moisture contenttumiy indices- colour, texture,

4 Analysis of physico- chemical characteristics- pBEC, Organic Carbon, total Nitrogen,
phosphorus and potash

5 Analysis of physico- chemical characteristics- ¥emetals, micronutrients

6 -7 Biological Parameters ( Manures)- enumeration afefieial microflora, enzyme status —
Dehydrogenase , respiratory quotient -, &lution rate , Biomass Carbon

8 Comparison of quality standards of different nraswith FCO,1985
Enrichment techniques of manures

9 Sampling of fertilizers for analysis- physicabperties — moisture content, hygroscopicity and
moisture content

10 Qualitative tests for the identification of difémt fertilizer radicals.
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11
12
13
14
15
16

17

18
19
20
21
22
23
24

Analysis of nitrogenous fertilizers- Urea, ammaoninitrate,ammonium sulphate

Analysis of phosphotic fertilizers-Rock phosph&mgle super phosphate

Analysis of potassic fertilizer- MOP, Sulphatepotash,

Analysis of micronutrient fertilizers — Chelatesethod of application of different fertilizers
Liming materials — CaC{)CaSg- Determination of neutralizing value

Specifications of Fertilizer control Order- FCO8B9 comparison of standards of different
fertilizers-

Pesticides- Sampling techniques and safe handtiiagsification and role in agriculture and
allied sectors- identification of various formudats in markets

Insecticides — organic & inorganic, Organochloiimgecticide- Determination of ai HCH, DDT
Insecticides- Organophosphorus groups- Debeatioin of ai in Malathion

Fungicides-Copper group -Estimation of ai in Cappgy chloride, Thiram, Ziram
Fungicides-Sulphur group- Estimation of ai- Swlpdust

Herbicides- new generation herbicides- Determimatif ai in Glyphosate,2,4 D

Calculation of doses of pesticides , fate of pedtis, Residues

Botanical pesticides- Preparation methods,Evalngractical Examination

Suggested Readings

PwnE

o

1-2

5-8.
9-12.

13-15.
16-18.
19-20.

21-22.

23-24.

Buchel, K.H. 1977Chemistry of Pesticidedohn Wiley and Sons, Newyork

FCO0.1985. (As amended up to November 2013) .2043iliEer Association of India, New Delhi
Gupta, P.K. 199%and book of Soil, Fertilizer and Manuragro Botanica, Bikaner
Palaniaapan, S .P. and Annadurai, K .200Qrganic farming : Theory and Practi@907.
Scientific Publishers. Jodhpur

Sreeramalu, U.S.197hemistry of Insecticides and Fungicid€xford & IBH Publishing

Co, New Delhi

Tandon, H.L.S. 199Zertilizers, Organic manures, Recyclable Wastes Biudertilizers. FDCO,
New Delhi

Elcp 4207 Commercial Production of Seeds of Pels and Forage Legumes
(0+10)

Practical schedule (24 weeks)

Planning and layout of seed production plétsoavpea, green gram, black gram, and red.
gram.

Preparation of land and basal applicatiomafures and fertilizers.

Pre-sowing seed treatments — Rhiozobium iiation and sowing

Cultural and nutrient management includomdressing and foliar spray of nutrients.

Timely after care operations at various ghostages.

Pest and disease management and adoptigpiafpriate measure.

Determination of physiological maturity amarvesting. Management of different methods of
threshing and drying.

Processing, treating, packaging, labelieglisg, storing, etc., as per minimum certification
standards and procedures. Seed testing. Manageohestorage pests by different seed
treatment methods —fungicides / insecticides Atioals, etc. Management of seed store
sanitation.

Cost benefit analysis- economics of seedymtion. Preparation of balance sheet — income
and cash flow statement. Identification of maideinnels and estimation marketing costs and
margins. Report writing on activities undertakEaaluation,Practical Examination.
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Suggested Readings

1.
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Balasuramaniyan, P. and Palaniappan, S.P. R@&iples and Practices of Agronomy
Agrobios(India)

KAU [Kerala Agricultural University].2016Package of Practices Recommendations —
Crops.Directorate of Extension, Kerala Agricultural Uargity, Thrissur

Prasad, R. (ed.). 200&ield Crop ProductionlCAR, New Delhi

Singh,C., Singh, P., and Singh, R. 200@dern Techniques of Raising Field Crqg¥ Ed.).
Oxford & IBH Publishing Co , New Delhi.

Yadav, D.S. 199Pulse CropsKalyani Publishers., New Delhi.

Elcp 4208 Seed and Seedling Production of Vegbtes (0+10)
Practical schedule (24 weeks)

Orientation and preparation of the project anittentified activities- vegetable seed and
seedling production

Identification of vegetable seeds and varidtalracterization, Estimation of seed requirement
of various vegetable crops

Familiarisation of types of media, methods oérifzation; seed treatment methods ;
Procurement of growing media, portrays /nursegsb#ools and implements etc.

Protray seedling production- Soil sterilizatiseed treatment and sowing in portrays

Field standards like isolation distance and imugig

Land preparation and sowing of cucurbits - bigerd, snakegourd and vellari etc.

Land preparation and sowing of leguminous vdiesa

Land preparation and sowing of okra and amauenth

Land preparation, and planting of chilli, brinjadmato

Protray seedling production- Soil sterilizatisaed treatment and sowing in protrays
Weeding fertilizer application and trajjiof cucurbits - bittergourd, snakegourd and vellar
etc.

Weeding, fertilizer application and aftercafellli, brinjal, tomato

Weeding , fertilizer application and aftercaféeguminous vegetables okra and amaranthus
Protray seedling production- Soil sterilizatisaed treatment and sowing in protrays
Harvesting, Threshing; Seed Extraction techesgn cucurbits

Harvesting, Threshing; Seed Extraction techesgn leguminous vegetables

Harvesting, Threshing; Seed Extraction techesgn okra and amaranthus

Seed processing- drying, cleaning, gradingraoidture testing of cucurbits

Seed processing- drying, cleaning, gradingraoidture testing of chilli, brinjal, tomato

Seed processing- drying, cleaning, grading modsture testing of leguminous vegetables
okra and amaranthus

Packaging , storage and marketing of seeds

Seed germination and viability testing, vigaesting (Electrical conductivity, Accelerated
Ageing, Mean Germination Time, Vigor Index) Seedallty enhancement (pelleting,
priming, hardening, fortification, coating)

Visit to commercial vegetable seed productield$ and seed testing laboratories
Maintenance of seed production record, Workingeconomics of seed and portray seedling
production; documentation and report writing, Eadilon, Practical Examination

Suggested Readings

1.
2.
3

Agrawal, P.K. (ed.). 1993#andbook of Seed Testinginistry of Agriculture, GOI, ND.
Agrawal, R.L. 1996Seed Technologpxford & IBH Publishing Co., New Delhi.
Anon, 1965 Field Inspection Manual and Minimum Seed CertifimatStandardsNSC
Publication, New Delhi.
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9-10
11-13
14
15
16
17
18
19
20
21
22

23

24

Arya, P.S.1995Vegetable seed production principlé&alyani Publishers. New Delhi.
Copeland LO & McDonald MB. 2001. Ripies of Seed Science and Technolog. 4
Ed. Chapman & Hall.
Bhaskaran, M. A.,Bharathi, K.,Vanangamudi, N., Mgtmn, P., Natesan, R., Jerlin and
Prabakar, K. 2003rinciples of seed productioKaisher Graphics, Coimbatore.
Ramalingam, C. K., Sivasubramnaiam and Vkayaar, A. 1997A guide to seed
legislation Rassi Computers, Madurai.
Raymond, A.T. George. 1985. Vegetable seed pramudtiongman and London, New York.
Singhal, N.C. 2003ybrid Seed Production in Field Cropsalyani Publishers, New
Delhi.
Singh, S.P.199%eed production of commercial vegetabléalyani Publishers. New Delhi.
Tunwar, N.S.and Singh, S.V. 1988dian Minimum Seed Certification StandardSentral
Seed Certification Board, Ministry of Agricultudew Delhi.

Elht 4201 Floriculture and Landscaping (0+10)

Practical schedule (24 weeks)

Components of landscape gardens
Identification of ornamental plants, theinétional uses
Propagation of ornamental plants
Cultural practices of ornamental plants
Introduction to annuals and biennials in thedgar
Preparation of seed beds nurseries and pefivapropagation of annuals
Annuals and biennials: Preparation of flolneds, borders and carpet beds
Herbaceous perennial: Propagation and produofiplants
Lawn making and maintenance
Potting and repotting. Arrangement of potteahfd for trophy and indoor decoration,
Hedges and edges; making and maintenance
Ornamental trees and shrubs: identification@oduction of seedlings
Orchids and anthuriums ; propagation and prialuof plants
Identification of tools and implements and ithpgactices
Training and pruning, topiary
Making miniature gardens: tray gardens, disleyss, fairy gardens, butterfly gardens, bottle
gardens, kokedema : string garden
Laying out formal and informal gardens, veltgardens, water gardens , rose garden and
special gardens.
Visit to different types of gardens,Evaluati®ractical Examination

Suggested Readings

=

Nogakrowd

Bose, T.K., Maiti, R.G, Dhua, R.S.and Das, P. 1$&iculture and LandscapingNaya
Prokash.

Lauria, A.and Victor, H.R. 200Eloriculture — Fundamentals and Practicelgrobios.
Nambisan, K.M.P.199Design Elements of Landscape Gardeni@xford & IBH.
Randhawa, G.S.and Mukhopadhyay, A. 1986. Flducelin India . Allied Publ.
Sabina GT & Peter KV. 2008. Ornamental Plants fardens . New India Publ. Agency.
Valsalakumari et al. 2008. Flowering Trees . NedidrPubl. Agency.

Woodrow MG.1999. Gardening in India. Biotech Books.
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10.

13-14.

24.

Elht.4202. Food Processing and Food safetasstiards (0+10)
Practical schedule (24 weeks)

Market survey, assessment, analysis- Familiarizatioh processed products- Packaging and
labeling.

Preliminary processing of fruits and vegetabled storage.

Commercial preparation of fruit and vegetalidleverages (squash/syrup/cordial/RTS

beverage)

Preparation of solid and semi-solid fruit avegetable products (jam, jelly, marmalade,

Preserves, candies and crystallized fruits)

Preparation of Fermented products- (wineegar etc.)

Vegetable based products (tomato produstgjaurd candy, pickles etc)

Byproduct and waste utilization, Dehydrated Intermediate Moisture Food products,

Fortified processed products — Functional foodsramgdraceuticals

Subsidiary fruit products viz., cheese, halwéee, leather, amchur etc.-

Minimal Processing

Novel processing technologies for indusiaduction

Value added coconut products

Spice powders and curry powders-spice estract

Cocoa and cashew products

Value addition in flower crops- Flowers asdo

Processing of cereals and pulses

Value addition of tuber crops, Baked and ectibnery food items.

Quality control and safety regulation of prsmd food products- Conduct and interpretation

of sensory analysis, Project preparation for sreedlle units and industrial fruit processing

units

Visit to processing units, Farmers’ co-opeest, Food Parks and exporting units,

Evaluation,Practical Examination.

Suggested Readings

1.

2.

11.

N

Rajarathnam, S and Ramteke, R.S.2011.Advances gsepation and processing
technologies of fruits and vegetables.New IndialiBhimg Agency, New Delhi

Ranganna, S. 1986. Handbook of Analysis and Qué&itntrol for Fruit and Vegetable
Products Tata Mc. Graw Hill Publishing Company, Neelhi.P.1112

Saraswathy, S., Preeti, J.L., BalasubramanyarSi8esh, J., Revathy, N. and Natarajan, S.
2008. Post harvest management of horticulturalra@GRIBIOS (India).

Sharma, S.K.2010. Post harvest management andspiogeof fruits and vegetables- Instant
Notes. New India Publishing Agency. New Delhi.390.

Srivastava, R.P and Sanjeev Kumar.2007. Fruit argktable preservation: Principles and
Practices. International Book Distributing Compabnycknow.474.

Sudheer, K.P. & Indira ,V 2007. PostHarvest Tecbgyplof Horticultural Crops. New India.
Publ. Agency.

Verma L.R and Joshi V.K.2000. Postharvest technolad fruits and vegetables-
Generalconcepts and principles. Vol | & I1.

Elht. 4203. Commercial Vegetable Production ((0)
Practical schedule (24 weeks)

Familiarisation of characters of different viedme crops and their varieties
Nutritional value of vegetables- calculationAMV, carrying capacity
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10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.
21.
22.
23.
24.

Seed and soil treatments- chemical treatmsaissterilization, Seed bio priming

Preparation of nursery bed, sowing and afterchtensplanted vegetables

Protray seedling production- types of portragsdia, sowing and aftercare of seedlings
Preparation of calendar of operations; Calauabf requirement of inputs-seed, fertilizers
etc.

Main field preparation and planting of transpéal vegetables- Formation of beds, ridges and
furrows, application of manures and basal dressirigrtilizers, gap filling —tomato

Main field preparation and planting of transpéahvegetables- Formation of beds, ridges
and furrows, application of manures and basalstingof fertilizers, gap filling —brinjal

Main field preparation and planting of transyéal vegetables- Formation of beds, ridges
and furrows, application of manures and basalsitigof fertilizers, gap filling —chillies

Main field preparation and planting of trarsped vegetables- Formation of beds, ridges
and furrows, application of manures and basalsingof fertilizers, gap filling —amaranthus
Main field preparation and planting of trarepbd vegetables- Formation of beds, ridges
and furrows, application of manures and basalsitigf fertilizers, gap filling —okra

Main field preparation and planting of cuctsbFormation of pits, application of

manures and basal dressing of fertilizers, gépdil

Main field preparation and planting of cuctsbFormation of pits, application of

manures and basal dressing of fertilizers, gépdil

Main field preparation and planting of cowpea other leguminous vegetables- Formation
of pits/ ridges and furrows, application of marsuamd basal dressing of fertilizers,gap filling
Main field preparation and planting of cowpeal other leguminous vegetables- Formation
of pits/ ridges and furrows, application of marsuaed basal dressing of fertilizers, gap filling
Main field preparation and planting of okrarifration of ridges and furrows, application of
manures and basal dressing of fertilizers, géipdil

Precision farming- Irrigation scheduling, igation

Inter cultivation operations- Top dressindestilizers and earthing up, preparation of growth
regulator solutions and application, training anghing, staking etc.

Plant protection- Preparation and applicatibpesticides/ fungicides/ botanicals, mechanical
control, setting up of traps

Maturity indices and harvesting of vegetalites/egetable purpose

Maturity indices and harvesting of vegetaliteseed purpose

Seed extraction methods, processing and stonagkets.

Marketing of vegetables- marketing channelsmlesale markets and retail markets
Economics of vegetable cultivation, Evaluaffvactical Examination

Suggested Readings

1.
2.
3

4.

12.

Bose, T. K. et al.,. 2002. Vegetable Crops. Nayk&sh, Calcutta.

Das, P. C.1993. Vegetable crops in India.KalyarilBbers

Hazra, P. and Som, M. G. 1999. Technology for \edgetProduction and Improvement.
Naya Prokash, Calcutta

Thamburaj, S. and Singh, N. 2005. Vegetables, tolmgrs and spices. ICAR, New Delhi.

Elht 4204 Nursery Management (0+10)
Practical schedule (24 weeks)

Introduction, familiarization of nursery activitiefRecords and registers, preparation of
inventory.Survey of nursery business and markgiotgntial in Kerala

Familiarisation with growing media components, theroportions, containers and
implements.

Seed propagation - collection, treatment and @sing for sowing — seed viability and seed
testing for germination
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10.

11.

12.
13.

14.

15.
16.
17.

18.

19.
20.
21.
22.

23.
24.

Seed bed preparation, sowing in beds, pots, prémparaf media and potting mixtures for
spices, plantation crops, medicinal and aromatp<r

Establishment of mother plant block for progenyalepment, mother palm / tree selection
Seed nut selection and seed storage.

Nursery bed preparation, sowing and seedling setect

Practicing different methods of vegetative propmgatfollowed in plantation crops, spices,
medicinal and aromatic crops like grafting, buddilagering, etc.

Maintenance of the planting materials of plantattwops, spices, medicinal and aromatic
crops produced and their proper management inursery.

Propagation through tissue culture in plantatiaspsr spices, medicinal and aromatic crops
and raising of primary and secondary nurseries.

Preparation of project proposal and work plan fetaklishing a commercial nursery in
plantation crops, spices, medicinal and aromabpsr.

Report writing, demonstration of tangible outcome énal presentation and evaluation.
Preparation of nursery beds and sowing seeds afiadsrand tree crops, preparation of
portrays.

Preparation of nursery beds for planting cuttipgeparation of cuttings of ornamental shrubs
and passion fruit

Preparation of rootstocks for budding roses.

Propagation of plants by different types of leatiogs.

Care and management of mother plants: Irrigaticaining, pruning, fertilizer application,
plant protection (need based).

Application of plant growthregulators : Applicatioirooting hormone, Rootex to cuttings of
different ornamental plants and planting.

Pre- curing of shoots of ornamental plants fotajering.

Propagation of monopodial orchids by stem cuttings.

Propagation of sympodial orchids through pseudabulb

Selection of seedlings of ornamentals sown inewrdeds and protrays. Propagation of
sympodial orchids through kiekies. Propagation wtharium by suckers and stem discs.
Propagation of lovilovi, guava and west Indian chdry air layering.

Propagation of gladiolus through corms.Propagatiorhrysanthemum through suckers.
Propagation of rose through T — Budding. Propagath mango and jack by grafting.
Propagation of breadfruit and cassia through raoting. Propagation of other plants like
lilies (bulbs), heliconia , canna armdedichium(rhizomes) through specialized plant parts,
Evaluation,Practical Examination.

Suggested Readings

Balasimha, D and Rajagopal, V.2004. Arecanut, CR&Rs$agod, Kerala.
Chadha.K.L. 2001. Hand book of Horticulture, ICARew Delhi.

Dashora, L.K., Dashora, A., and Lakhawat, S.S. 2@06duction technology of plantation
crops, spices, aromatic and medicinal plants. Agtopublishing academy, Udaipur, 352p

Kumar, N. 2003. Introduction to spices, plantatimops, medicinal and aromatic plants.
Oxford & IBH Publishing Co. Pvt. Ltd., New Delhi

Menon.K.P.V and Pandalai.K.M.1960.The Coconut Pabm-monograph.indian Central
Coconut Committee ,Ernakulam.

Pruthi, J.S. Minor spices and condiments: crop meament and post-harvest
technology.Directorate of information and publiocas of agriculture, New Delhi, 782p

Shanmugavelu, K.G. and Kumar, N. 2002. Productemhnology of spices and plantation
crops. Agrobios, India, 546p
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13.

8-9.
10.

11.
12.

13-15.
16.
17.
18-19
20-21.
22.

23.
24.

Elpt. 4201 — Bioagents and Biofertilizer produmon (0 + 10)
Practical schedule (24 weeks)

Basic insectary facilities, familiarization of eguient and other infrastructure used in
production aspects, techniques on mass rearingedease of parasitoiddssessment of
predatory potential of natural enemies, demandsassent of bioagents.

Mass production, formulation, quality assemst and sale ofBeauveria bassiana,
Metarhizium anisoplia@andLecanicillium lecanii

Production and sales of cue lure and methgeral traps— working out cost and returns of
products

Botanical pesticides, preparation and use .Famnsiéiaon with commercial formulation of
biopesticides and their evaluation.

Familiarisation of biocontrol agents of plant pdtias nematodes, entomopathogenic
nematodes for insect pest management.

Familiarisation with equipment and accessories udsednass culturing and production of
biocontrol agents of plant parasitic nematodes.

Mass culturing and formulation ddacillus maceransmass culture of greater wax moth,
Galleria melonellafor mass culturing of entomopathogenic nematodes.

Mass culturing oHeterorhabditissp. andSteinernemap.

Preparation of media, isolation of antagonists fmih and foliage, screening for pathogen
suppression- mass multiplication and application

Indigenous organic preparations- Panchagavya, BagagFish amino acid, Egg amino acid,
Jeevamrita, Compost-Tea: Preparatianivo studies against important plant pathogens
Compatibility of organic preparations/fungicidegiweffective biocontrol agents

Evaluation of botanicals against viral diseasesiggvillea,Phyllanthussp.

Mass culturing and formulation of bioagepicking and labeling, shelf life and bioefficacy
studies. Estimation of cost and returns. Ideratfan of market channels.
Biofertilizers-media preparation, isolati(Rhizobiumsp, Azospirillumsp, Azotobacter, P
soubilizers, AMF, K solubilizers, etc.), consortiwhbiofertilizer agents

Mass production and application methods, ipgcknd labeling, shelf life studies.

Estimation of cost and returns. |dergifien of market channels.

Report preparation, Evaluation, Practicalr&ixation.

Suggested Readings

1.

2.

Arathy, R. 2014. Management of collar rot and Wéighb of cowpea with composts and
compost tea . MSc (thesis) KAU, Thrissur, 71 p.

Butt, M. T., Jackson, C. and Magan, N (eds.) Fasgbiocontrol agents. CAB International,
Willingford, U. K., 390 p.

Gaugler, R. and Kaya, H. K. 1990. Entomopathog&lmatodes for the Biological control
of Insects. CRC Press, BoCA Raton, Florida, ppl93-

KAU, 2009. The Adhoc Package of Practices Recomuaugons for organic farming. Kerala
Agricultural. University, Thrissur, 360 p.

Pelczar, M. J., Chan, E. C. S., and Krieg, N. RB6LMicrobiology. Tata Mc Graw- Hill
Publishing Company, Ltd, New Delhi, 926 p.

Ravichandra, N. G. 2010. Methods and Techniquédant Nematology. PHI Learning Pvt.
Ltd. New Delhi, 616p.

Singh, S. P.1995. Technology for Production of Natienemies. Project Directorate of
Biological Control, ICAR, 221p.

Sudharma, K. Biological Control of Crop Pests amdeds. 2011. Kerala Agricultural
University, 214 p.

Tanada and Kaya, H. K. 1993. Insect Pathology. Aoad Press, 666 p.
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10. Weinert, E. J, Miller, S. A., lIkeda, D. M,h@ng, K. C. S., Mc Ginn, J. M. and Du
Ponte, M. W. 2014. Natural farming Fish amirala Sustainable Agriculture, University
of Hawai, College of Tropical Agriculture and Hum@&@sources, Honlulu, 104 p.

14. Elpt 4202 — Mushroom Cultivation (0+10)

Practical schedule (24weeks)

Introduction to the world of mushrooms

Familiarization of different edible mushroomsijgomous, hallucinogenic and medicinal
mushrooms

3 Preparation of solid and liquid media

4 Isolation and pure culturing

5 Preparation of spawn (mother spawn and commespaain)

6 Inoculation of spawn and incubation
7

8

9

N

Different types of spawn and packing
Collection and cultivation of different mushroo(®eurotus,Calocybe,Volvariellg,
Collection and cultivation of different mushroofesntd.)

10 Purchase of chemicals, containers and raw raidor sterilization
11 Sterilization of substrates for bed preparation

12 Oyster mushroom bed preparation using diffesabstrates

13 Milky mushroom bed preparation

14 Preparation of casing materials and casingidfdat beds

15 After care of mushrooms — pest and disease rearey

16 Mushroom house design

17 Harvesting, packaging and marketing mushroordsvarshroom products
18 Processing of harvested mushrooms and value aalditio

19 Preparation of spawn for coirpith composting

20 Procuring coirpith from nearby centres

21 Composting of coirpith

22 Packing of coirpith compost

23 Marketing of coirpith compost

24 Visit on mushroom enterprises for familiarisataf activities,Evaluation,Practical Examination

Suggested Readings

1. Advances in Horticulture Vol.Xlll Chadha, K. L. & h&rma, S. R. 2001.Malhothra
Publication House, New Delhi.

2. Ahlawat O.P. and Tewari R.P. 2007. Cultivation temlbgy of paddy straw mushroom
(Volvariellavolvacea Technical Bulletin- National Research Centre ftnshroom (Indian
Council of Agricultural Research) Chambaghat, Sdl@ga 213 ,HP

3. Chadha K L & Sharma S R. 2001.Advances in Hortizel{ Mushroom). Vol. Xlll. Malhotra
Publ. House, New Delhi.

4, Chang S T & Hayes W A. 1997.The Biology and Culiwa of Edible Mushrooms.
Academic Press, New York.

Chang S T & Miles P G. 2002.Edible Mushrooms aradrtBultivation. CRC Press, Florida..

Dhar B L. 2005. Cultivation Technology of High Teempture Tolerant White Button
Mushroom. DIPA, ICAR, New Delhi.
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15.

1-2.

5.
6-7.
8-10.
11.
12.

13-15.

16.

17-18.

19.

20-21.

22.

23-24.

Elpt. 4203 Beekeeping (0 + 10)
Practical schedule (24 weeks)

Identification of different bees, hives, lmastes, brood and food storage pattern in the comb.
Visit to apiaries and apiary establishment.

Acquaintance with bee keeping equipments.

Visit to the manufacturing unit of bee hivesi ather beekeeping equipments.
Domestication of feral colonies.

Seasonal management of Indian bee colonies

Colony division and artificial queen rearing.

Identification of pests and diseases of bedgfzeir management.

Meliponiculture

Hive based products, techniques for extraction

Preparation of value added products of jnone

Quality analysis of honey.

Melissopalynology.

Visit to beekeepers units.

Preparation of project proposal, reporparation, Evaluation, Practical Examination.

Suggested Readings

1.
2.
3.
4.

16.

N~ WNE

©

10.

11.

12.

13.

Abrol. D. P. 2003. Honey bee diseases and theilagement. Kalyani Publishers

Joy M. Grahnm.1999. The Hive and the Honey BeelaDtansd Sons. Hamilton,
lllinois,1324p.

Mishra, R. C. 1995. Honeybees and their managemeéntlia. ICAR, NewDelhi. 168p.
Mishra, R. C. 1998. Perspectives in Indian apicaltdgrobotanica. 412p.

Elpt 4204 Detection and Management of plapiathogens (0+10)

Practical schedule (24 weeks)

Symptomatology of diseases caused by fungi, bagterus, viroids and phytoplasma

Dry and wet preservation of diseased specimen ssmpl

Familiarisation of various equipments used in plzathology

Preparation of media for culturing and differstatins and staining of fungi and bacteria
Isolation and inoculation of proving Kochs’ postidls of plant pathogenic fungi and bacteria
Cultural and morphological studies for identifioatof plant pathogenic fungus

Cultural and physiological studies for identificat of plant pathogenic bacteria

Slide culture techniques , micrometry, spore cognivith haemocytometer,
microphotography

Isolation of microorganisms from phyllosphere ammz@sphere- Dual culture technique-
screening bacterial and fungal biocontrol agemeeparation of bio fungicides and
bioinoculants

Familiarisation of fungicides in the market -fieldsit-trade name-common name and
preparation of fungicides: Bordeaux mixture, Bordepaste and Cheshunt compound
Fungicides and antibiotics for plant disease mamant-contact-systemic-new generation-
antibiotics common name-trade name -mode of aetitmse and calculation

Acquaintance with Plant protection equipments jrtbperation and repair and fungicide
application methods

Survey and surveillance of diseases - assessargh forecasting

157



14.
15.
16.
17.
18.
19.

20.
21.

22.
23.

24.

Microscopic examination and identification of inglon bodies and preparation of buffers for
isolation of plant virus

Mechanical, seed, graft, dodder and insect trarssomf plant viruses. Local lesion assay
for the detection of plant viruses .

Purification of plant virus and differential cafigation

Acquaintance with gel electrophoresis: SDS-PAGEjWa&PAGE and Staining of gels
Production of antiserum- maintenance of small atimalifferent routes of injections —
bleeding of animals — purification of IgG from btbeamples Preservation and storage of
antiserum

Immunoassay of plant virus : Micro-precipitatiochaique, ELISA, Dot blot immunobinding
assay (DIBA)

Electron microscopy — field visit to RGCB — Immupadsent Electron microscopy

Molecular detection — familiarisation of equipmerits Nucleic acid based detection of plant
pathogen —PCR, IC-PCR, RT-PCR

Integrated management of representative fungatebaktand viral diseases

Preparation of tissue culture media and merist@ltare and virus indexing - mass
multiplication disease free planting materials

Isolation and purification of antiviral principlé®m plants — testing for its efficacy,
Evaluation,Practical Examination

Suggested Readings

1.

11.
12.
13.

17.

2-4
5-7

Ahlawat, Y. S., Ramachandran, P., Niazi, F. R., @hdkraborty, N. K.

2001 Characterisation of Viruses and diagnosis of Viteeases of Plantgndian
Agricultural Research Institute, New Delhi. 50p.

Alexopoulous, C. J., Mims, C. W., and Blackwell, BD14.Introductory Mycolog)(4th
Ed.).Johnwiley and sons Ltd., New York. 869p

Dube, H. C. 2012ntroduction to FungiScientific publishers, Jodhpur. 603p.

Hull, R. 2014 Plant Virology(5" Ed.).Academic press, California. 1104p.

Jayaraman, J. and Verma, J. P. 2B0@damentals of Plant BacteriologReprint,
2015).Kalyani publishers, New Delhi.

Mandal, B., Roy, A., and Baranwal, V. K. 2014.A &real Manual of Plant Virology. Indian
Agricultural Research Institute, New Delhi. 110p.

Sachdev, A., Balasubrahmanyam, A., Johari, R.rel. Ladha, M. L. 200@&dvanced
Techniques in Plant Biochemistry and Molecular 8¢yl Indian Agricultural Research
Institute, New Delhi. 47p.

Schadd, N. W. 1992 aboratory Guide for Identification of Plant Pathegjc
Bacterialnternational book publishing cooperative, Lucknow

Tripathi, D. P. 2006Introductory MycologyKalyani publishers, Ludhiana. 481p.

Tripathi, D. P. 2008Introductory Plant BacteriologyReprint, 2013).Kalyani publishers,
New Delhi.

Tripathi, D. P. 2011. Introductory Plant Virologd"{ Ed)Kalyani publishers,NewDelhi 532 p.
Walkey, D. G. 1991. Applied Plant Virology"tEd.). Springer, 352p.

Webster, J. and Weber, R. 2007. Introduction togi (81 Ed.).Cambridge university press,
England. 846p.

Elab 4201 Agri-business management (0+10)
Practical schedule (24 weeks)
Registration, orientation and placement

Attachment training with Agro- Based Industrée®l preparation of report
Attachment training for studying the managenaéritgricultural Allied
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8-10
11-14
15-16
17
18-19
20-21
22
23-24

Attachment training for studying Post- Harvdstnagement of Agricultural
Business plan preparation

Detailed acquaintance on accounting and keeking Records and accounting
Survey on retail markets

Supply chain analysis

Agricultural food laws and licensing policies

Acquaintance on export trade

Final project preparation and presentatioaljation,Practical Examination

Suggested Readings

1.
2.
3.

4.

18.

4°5
6" 7

8 -9

10 -
12
13 -
14
15 -
16
17 -
19

20 -
21
22-
24

Alagumani, T., Chinnaiyan, P., Elangovan, S. 199@icultural ManagemenPublishers K9
International, Madurai.

Downey, W.D., Troche, J.K.198Agribusiness Managemeiic Graw Hill Inc., New Delhi
Gittinger, J.P. 1982Economic Analysis of Agricultural Projects The Johns Hopkins
University Press, Baltimore

Philip, K. 2004 Marketing ManagemenPrentice Hall, New Delhi

Elss 4201 Agro- Advisory Services (0+10)
Practical schedule (24 weeks)

Agro advisory Service Concept - meaning, ingrace, principles
techniques of data generation — observant and bsereant techniques — orientation on primary
and secondary data — its nature, characteristicscs.

Inventerisation of agro advisory services —ailéht techniques of inventorisation, group
formation of students and group exercise on invisation of seed to seed inputs and services.
Attachment training of student group with diffier@gro service agencies (Institutions like IF,
Vellayani, Sangamaithri, KVK Mithraniketan and Sl Pvt Nurseries)

Participatory Rural Appraisal- tools & techniquisoretical orientation and in house practice
session
Conduct of PRA at selected village — identifimatof need in Agro advisory service — Report
preparation, presentation and fine tuning of repith farmer participation
Development of projects on agro advisoryises in liaison with Instructional Farm based on
data generated through PRA, conduct of field clbasay at the selected village, with multi
disciplinary — inter institutional support.

Conduct of Agro Clinics at selected area ( 3 Chhic

Organizing need based on campus/off campus trapriogrammes.
Conducting consultancy service on Peri Urban fagmwiith special focus on roof top farming.

Exposure visit to successful farm units, Modal neaidenters — presentation and report
preparation of field exposure visits.

Orientation of students to ICT based market extanservice.

Report preparation, presentation by students, atiahy reconsideration and final report
presentation, Evaluation,Practical Examination

Suggested Readings

1.

Adhikary, M.M., Sarkar, A., Acharia,S.K. and Bad, 2006. Participatory Planning and

Project Management in Extension Sciences Agrotedishing Company, Udhaipur.
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19.

10-12

13-14

15

16-17
18-20

21-23

24

De, Dipak, 2011 A handbook of Extension educatidhPublishing House, Jodhpur
Samanta,R.K and Chandra Gowda 2002 KVK- The Ggp8uilder of Farmers, New
Delhi, B.R. Publishing Corporation

Samanta,R.K. 1991, Agricultural Extension in ChiaggWorld Perspective, New Delhi,
Uppal Publishing House.

Elss 4202 Agricultural Information Support Servces (0+10)

Practical schedule (24 weeks)

Experiential learning-relevance and Practioaportance developing better training skills,
Introduction to print and electronic media-Agriculll Publications, books, booklets, folder.
Brochure, circular, writing news stories, featu@rigs-writing for specialized magazines
Writing scripts for Radio and Television irffdrent formats. Advertising based on target
audience, media and geographic area conceptuahzatimprehension and duration-translation
of ideas into campaign-adverting campaign from egtion to execution

Data base management and organization akba@urces
Hands on experience in production of informatiatterials in agriculture and allied sectors
required for Print, electronic media, TV.
Web designing Computer graphics, Computer Animati@omputer Aided design, Hands on
experience in computer graphics — Graphic functieaslour selection and application design
of animation sequence —computer aided design -ept&son graphics — computer assistant
visualization .

Cyber extension tools their applications, Introthutivith computer hardware and software,
KIOSK Format and software integration.

Hands on experience in media production and digitatography — Photo feature, Editing
photos — Digital Cameras. Digital films, gettingrps and accessories —handling movie
cameras, Angle of filming, length of scenes ,iedithe films.

Visit to IITMK and similar institutes

ICT application, Agri clinics and its toolsr fagriculture and information delivery systems.
Writing for farm families-Agricultural publicationdooks, booklets, folder, brochure, circular,
writing news stories, feature stories-writing fpesialized magazines.

Data base management and organization afitgosity. ICT application, Agri clinics and its
tools for agriculture and information delivery ssis (continued) Hands on experience in
media production and digital photography — Pho#duee, Editing photos — Digital Cameras.
Digital films, getting prints and accessories —Hemgdmovie cameras, Angle of filming,
length of scenes , Editing the films. (continued)

Communicating articles for publishing in Prinedium, recording of Radio & Television
Programme. Experience sharing of Experiential hiegr,Evaluation,Practical Examination

Suggested Readings

1.

Alexander Lewis, 1990 Beyond the facts, A guidetite art of feature writing. Delhi,
Surjeet publication.

Applebaum.R.L., Anaatol, K.W.E., Hays, E.R.JensarQ., Porla, R.E.Mandel,J.E. 1973.
Fundamental concepts in human communication. éta&fRow, New York.

Berlo, D.K. 1960. The process of communication.ltHeinehart and Winston, New York.
Blun,A., 1996. Teaching and Learning in AgricutarA Guide for agricultural education,
FAO,Rome.

Chandrakantan,K. and Palaniswamy 2000. Advanc&ommunication Technology, Indian
Publishers
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10.
11.

20.

Dahama,O.P. and Bhatnagar.0.P.2003 Education aminanication for Development.
Oxford, IBH, New Delhi.

Flesche,R. 1997 How to write, speak and think nedfectively. Harpper & Row, New York.
Ray,G.L. 1991 Extension communication and Managgrilaya Prakash, Calcutta.
Raydu, C.S. 1993.Media and Communication Managemétimalaya Publishing House,
Mumbai.

Rogers, E.M. 1983. Diffusion of Innovations.e€Press, New York.

Rogers, E.M. and Shoemarker, F.F 1971, Communitaif Inovations. A Cross cultural
Approach, Free Press, New York.

Elbt 4201 Tissue culture technologies (0+10)

Practical schedule (24 weeks)

Familiarization with Plant Tissue Culture Ladiory facilities, keeping of records, accounts
of plant tissue culture, Collection of literatuom available micropropagation protocols,
quality assurance of TC plants — NCS-TCP.

Market survey, financial implications of commafctissue culture facility, collection of
details on cost of lab equipment, chemicals, glge®s and other required items, preparation
of work plan

Procurement of chemicals, glass wares, didisfég etc. disinfection and sterilization of glass
wares, collection and maintenance of explant sourc

Preparation of stock solutions for tissue geltinedia, plant tissue culture media preparation
and sterilization

Culture establishment of banana and virus iimdeaf established sprouts

Culture establishment of orchids and anthurium

Subculturing of established cultures

Subculturing of established cultures

Propagule multiplication in banana/orchidshanum

Propagule multiplication in banana/orchidgharnum

Propagule multiplication in banana/orchidshariim

Propagule multiplication in banana/orchidgharnum

Propagule multiplication in banana/orchidgharnum

Propagule multiplication in banana/orchidgharium

Induction of rooting

Induction of rooting

Hardening of in vitro regenerated plantlets

Hardening of in vitro regenerated plantlets

Hardening of in vitro regenerated plantlets

Clonal fidelity analysis

Virus indexing of 0.1 per cent regeneratedtidts of banana

Marketing of TC plants

Visit to commercial micropropagation unit.

Report submission, Evaluation,Practical Exatndm

Suggested Readings

1.

2.
3.

Bhojwani S.S. and Razdan S.K. 1993. Plant tissltareu Theory and Practice. Elsevier
Science Publications, Netherlands.

Chawla H.S. . 2012. Introduction to plant biotedbgy. IBH publishing Co.

Roberta H.Smith .2013. Plant tissue culture —Teaphes and Experiments (third edition)
Elsevier. 188 pp
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Elbt 4202 Molecular Diagnostics ( 0+10)
Practical schedule (24 weeks)

Plant genomic DNA isolation

Quantity and quality check of isolated DNA

Agarose gel electrophoresis

RNase treatment for obtaining quality DNA

Mining the gene sequences from databases nadighand analysis

Primer designing for the genes of interest

DNA profiling using RAPD and ISSR

SSR marker systems, genome analysis usingtegparimers for the traits of interest
Clonal fidelity analysis using the RAPD and RS®arker systems

Development of SCAR markers for trait of isgrand validation of scar markers
Isolation of DNA of pathogenic organisms

Isolation of fungal RNA

PCR techniques for detection of races

Isolation of MRNA from total RNA

Quantification and characterization of mMRNA

cDNA synthesis

cDNA synthesis continued

RT-PCR

Protein based methods — Total protein isolation
ELISA

Dot blot analysis

Western blotting

Detection of genetically modified crops antiedgon of transgene contamination in non-GM
crops

Report submission,Evaluation, Practical Exatndm

Suggested Readings

1.

2.

David E. Bruns,Edward R. AshwoodCarl A. Burtis 2007. Fundamentals of Molecular
Diagnostics, Elsevier publications

Neil BoonhamJenny TomlinsonRick Mumford. 2016 Molecular Methods in Plant Disea
Diagnostics: Principles and Protocols
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