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Department-wise Layout of Coursedor B.Sc. (Hon$ Horticulture

I Fruit Science Credits Semester
1| Fundamentals of Horticulture (2+1)=3 I
2| Plant Propagation and Nursery Management (1+1)=2 Il
3| Tropical and Subtropical Fruits (2+1F3 Il
4| Orchard and Estate Management (1+1F2 \%
5| Plantation Crops (2+1)=3 Vv
6| Temperate Fruit crops (1+1)=2 1]
7| Weed Management in Horticultural Crops (1+1)2 Il
8| Principles of Plant Breeding (2+1)3 Il
9| Principles of Genetics and Cytogenetics (2+1F3 I

10| Breeding of Fruit and Plantation Crops (2+1F3 v

11| DrylandHorticulture (1+1)=2 [\

Total 17+ 11=28

Il Vegetable Science
1| Tropical and Subtropical Vegetable crops (2+1F3 1]
2| Spices and Condiments (2+1F3 v
3| Breeding of Vegetable Tuber and Spice Crops (2+1F3 V
4| Seed Production of Vegetable Tuber &muice Crops (2+1F3 VI
5| Temperate Vegetable crops (1+1F2 v
6| Potato and Tuber Crops (1+1F2 Il
7| Precision Farming and Protected Cultivation (2+1F3 v

Total 12+7=19
Il Postharvest Technology
1| Postharvest Management of Horticultural Crops (2+1F3 VI
2| Processing of Horticultural Crops (1+2F3 VI
3| Fundamentals of Food Technology (1+1)=2 I
Total 4+4=8
\% Floriculture & Landscape Architecture
1| Ornamental Horticulture (2+1F3 \Y
2| Breeding and Seed Production of Ornamental Crops (2+1F3 VI
3| Principles of Landscape Architecture (0+1F1 V
4| Commercial Floriculture (2+1)3 11
Total 6+4=10

V Plant Protection
1| Fundamentals of Plant Pathology (1+1)F2 1l
2| Diseases of Fruit, Plantation and Medicinal and Aromatic Crops (2+1F3 \%
3| Diseases of Vegetable, Ornamental and Spice Crops (2+1)=3 VI
4| Mushroom Production Technology (0+1F1 VI
5| Fundamentals of Entomology (2+1F3 Il
6| Nematode Pests of Horticultural Crops and their (A+1)y2 VI

Management
7| Insect Pests of FruiBlantation, Medicinal and Aromatic Crops (2+1F3 \Y
8| Apiculture, Sericulture and Lac Culture (1+1)F2 V
9| Insect Pests of Vegetable, Ornamental and Spice Crops (2+1)=3 11
Total 13+9=22




VI Natural Resource Management Credits Semester
1 | Fundamentals of Soil Science (1+1)F2 I
2 | Soil Fertility and Nutrient Management (1+1)=2 Il
3 | Environmental Studies and Disaster Managefent (2+1)F3 Il
4 | Soil, Water and Plant Analysis (1+1)F2 \Y
5 | Farm Machinery and Power Engineering (1+1)=2 \4
6 | Water Management in Horticultural Crops (1+1)F2 Il
7 | Organic Farming (1+1)=2 \
8 | Agro-meteorology and Climate Change (1+1)F2 I
Total 9+8=17
VIl Basic Sciences
1 | Elementary Statistics and Computer Application (2+1)F3 I
2 | Elementary Plant Biochemistry (1+1)2 I
3 | Elementary Plant Biotechnology (1+1)F2 11
4 | Introductory Crop Physiology (1+1)2 I
5 | Economics and Marketifig (2+1)3 I
6 | Horti-Business Management (2+0)F2 VI
7 | Fundamentals of Extension Education (1+1)2 1l
8 | Entrepreneurship Development and Business Managémen| (1+1)=2 VI
9 | Growth and Development of Horticultural Crops (1+1)2 Il
10 | Communication Skills and Personality Development (1+1)F2 \%
11 | Introductory Microbiology (1+1)2 Il
12 | Information andCommunication Technology (1+1)F2 1l
Total 15+11=26
VIiI Others
1 | Introductory Agreforestry (A+1)F2 \%
2 | Medicinal and Aromatic Crops (2+1)F3 Vv
3 | Introduction to Major Field Crops (1+1)F2 v
4 | Livestock production and management (1+0F1 v
5 | Mathd Botany (A+1)F2 I
6 | Physical and Health Education (NC)* (0+1F1 I
7 | NSS/NCC(NC)* (0+1F1 I
8 | Democracy, Elections and Good Governand@C)* (1+0)=1 I
Total 7+6=13
Grand Total 83+60=143
Sr. No. | Activity Credits
1 Experiential learningProfessional Package) 0+20
2 RHWE& Placement in Industries 0+20
Total 0+40
Sr. No. RHWE & Placement in Industries schedule Proposed Duration
1 Orientation Programme 1 weeks
2 Village attachment 9 weeks
3 Placement Programme 9 weeks
4 Reportwriting & Final Examination 2 weeks
Total 21 Weeks




Semester wise Layot of Courses for B.Sc. (HonsHorticulture

Semester |
Course No. Courses Credits
Theory | Practical | Total
A) | Core courses
H/FS111 Fundamentals of Horticulture 2 1 3
H/BOT-112 | Principles of Genetics and Cytogenetiq¢ 2 1 3
Subtotal 4 2 6
B) | Basic science
H/STAT-111 | Elementary Statistics and Computer 2 1 3
Application
H/ECON-111 | Economics and Marketing 2 1 3
H/BIOCHEM- | Elementary Plant Biochemistry 1 1 2
111
H/BOT-111 | Introductory Crop Physiology 1 1 2
Sub total 6 4 10
C) | Natural Resource Management
H/SSAG111 | Fundamental of Soil Science
H/AGROMET | Agro-meteorology and Climate Changge
-111
Sub total 2 2 4
D) | Remedial Courses
MATH 111/ | Mathematicg Botany 1 1 2
BIO 111
Sub total 1 1 2
E) | Non-Gradial Courses
NCC 111/ NSS NCC/ NSS 0 1 1
111
DEG 111 Democracy, Elections and Good 1 0 1
Governance
Sub total 1 1 2
Total Credits (A+B+C+D+E) 14 10 24
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Semesten |l

Course No. Courses Credits
Theory | Practical | Total
A) | Core courses
H/FS-122 Plant Propagation and Nursery 1 1 2
Management
H/ VS-121 | Potato and Tuber crops 1 1 2
Subtotal 2 2 4
B) | Basic science
H/MIBO-121 | Introductory Microbiology 1 1 2
H/HORT-121 | Growth and Development of 1 1 2
Horticultural Crops
H/BOT-123 | Principles of plant Breeding 2 1 3
Sub total 4 3 7
C) | Natural Resource Management
H/SSAG122 | Soil Fertility and Nutrient Management 2
H/ ENGG121 | Water Management in Horticultural
Crops
Sub total 2 2 4
D) | Non-Gradial Courses
H/ PHEY- 121 | Physical Educatiorand Yoga 0 1 1
H/IT-121 Information and Communication 1 1 2
technology
Sub total 1 2 3
E) | Plant protection
H/ENTO-121 | Fundamentals of Entomology 2 1 3
Sub total 2 1 3
F) | Common Courses
H/EVS-121 | Environmental Studies ardisaster 2 1 3
Management
Sub total 2 1 3
Total Credits (A+B+C+D+E+F) 13 11 24
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Semesten Il

Course No. Courses Credits
Theory | Practical | Total
A) | Core courses
H/IFS233 Tropical and Subtropical Fruits 2 1 3
H/IFS234 Temperate Fruit Crops 1 1 2
H/FS235 Weed Management in Horticultural 1 1 2
Crops
H/ VS-232 | Tropical and Subtropical Vegetable 2 1 3
Crops
H/PHT-231 | Fundamentals of Food and Nutrition 1 1 2
H/FL-231 Commercial Floriculture 2 1 3
Subtotal 9 6 15
B) | Basic science
H/BIOT-231 | Elementary plant Biotechnology 1 1 2
H/EXTN-231 | Fundamentals Of Extension Educatior 1 1 2
Sub total
C) | Plant protection
H/PATH-231 | Fundamentals dPlantPathology 1 1 2
H/ENTO-232 | Insect Pests of Vegetable, Ornamenta| 2 1 3
and Spice Crops
Sub total 3 2 5
Total Credits (A+B+C) 13 11 24

12




Semesten IV

Course No. Courses Credits
Theory | Practical | Total
A) | Core courses
H/IFS 246 Breeding OF Fruiand Plantation crops 2 1 3
HIFS 247 Dry Land Horticulture 1 1 2
H/ VS-243 | Spices and Condiments 2 1 3
H/ VS-244 | Precision Farming and Protected 2 1 3
Cultivation
H/ VS-245 | Temperate Vegetables 1 1 2
H/FL-242 Ornamental Horticulture 2 1 3
Sub total 10 6 16
B) | Natural Resource Management
H/SSAG243 | Soil, Water and Plant analysis
Sub total
C) | Plant protection
H/ENTO-243 | Insect Pests of Fruit, Plantation, 2 1 3
Medicinal andAromatic Crops
Sub total 2 1 3
D) | Other Courses
H/AHDS-241 | Livestock Production and managemen 1
H/AGRO-242 | Introduction to Major Field Crops 1 2
Sub total 1
Total Credits (A+B+C+D) 15 09 24
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Semesteni V

Course No. Courses Credits
Theory | Practical | Total
A) | Core courses
H/FS-358 Plantation Crops 2 1 3
H/FS359 Orchard and Estate Management 1 1 2
H/ VS-356 | Breeding of Vegetables, Tuber and sp 2 1 3
Crop
H/FL-353 Principles of Landscape Architecture 0 1 1
Subtotal 5 4 9
B) | Basic science
H/EXTN-352 | Communication Skill and Personality 1 1 2
Development
Sub total 1 1 2
C) | Natural Resource Management
H/AGRO-351 | Organic Farming 1 1
Sub total 1 1
D) | Plant protection
H/ENTO-354 | Apiculture, Sericulture and Lac culture 1 1 2
H/PATH-352 | Diseases of Fruit, Plantation, Medicing 2 1 3
and Aromatic Crops
Sub total 3 2 5
E) | Other Courses
H/MAP-351 | Medicinal and Aromatic Crops 2 1 3
H/HORT-352 | Introductory Agroforestry 1 1 2
Sub total 3 2 5
Total Credits (A+B+C+D+E) 13 10 23
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Semesten VI

Course No. Courses Credits
Theory | Practical | Total
A) | Core courses
H/ VS-367 | Seed Production of Vegetables, Tuber 2 1 3
and Spice Crops
H/PHT-362 | Postharvest Management of 2 1 3
Horticultural Crops
H/PHT-363 | Processing of Horticultural Crops 1 2 3
H/FL-364 Breeding ad Seed Production of 2 1 3
Ornamental Plants
Subtotal 7 5 12
B) | Basic science
H/ECON-362 | Horti-Business Management 2 0 2
H/EXTN-363 | Entrepreneurship Development and 1 1 2
Business Management
Sub total 3 1 4
C) | Natural Resource Management
H/ENGG-362 | Farm Machinery and Power Engineeri 1 1 2
Sub total 1 1 2
D) | Plant Protection
H/PATH-363 | Diseases of Vegetables, Ornamentals 2 1 3
and Spice Crops
H/PATH-364 | Mushroom Production Technology 0 1 1
H/ENTO-365 | Nematode Pests of Horticultural crops 1 1 2
and their Management
Sub total 3 3 6
Total Credits (A+B+C+D) 14 10 24
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Semesten VII

Rural Horticultural Work Experience Programme

Sr.No. Title of the Course Credits

1

STUDENT READY- Placement in Industrie  0+10

2

STUDENT READY Placement in Villages 0+10

Total 20 (0+20)

Placement in Villages

1 Registration, Orientation and Placement 1 week

2 | Actual RHWE work invillages 8 weeks

3 Examination 1 week
Total 10 weeks

Sr. Course No Course Title Credits

No.

1 |RHWE (H}471 Fruit, vegetable and flowg 0+5=5
Production andPostharvest
management and technolo
of Horticulture crops.

2 RHWE ECON471 | Economics of Horticultural] 0+1=1
crops.

3 RHWE EXTN-471 | Extension education & Ruri 0+1=1
Sociology

4 | RHWE ENT-471 Integrated Pestand diseasi 0+2=2
Management.

5 |RHWESSAG471 |Soil test & Integrate¢ 0+1=1
Nutrient Management
Total 0+10=10
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Placement in Industries

Placement in Industry

1 Orientation and Placement 1 week
2 | Actual work in Industry 8 weeks
3 Examination 1 week
Total 10 weeks
Nursery Production & Management
Sr. Course No Course Title Credits
No.
1 |IND (H)-472 NurseryPraoduction 0+5=5
2 | IND (H)-473 Economics of Horticultural crops] 0+1=1
3 | IND (H)-474 Extension education & Rurg 0+1=1
Sociology
4 | IND (H)-475 Integrated Pest and diseast 0+2=2
Management.
5 IND (H)-476 Soil test & IntegratedNutrient| 0+1=1
Management
Total 0+10=10
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Semesten VIl

gr.N Course No. Title of the Course Credits
HORT EL -481 Commercial Horticulture
HORT EL -4817/1 '
cN:ursery Management of Horticultur (0+10)=10
L rops
OR
HORT EL -481/2 '
(I\:lursery Management of Horticultur (0+10)=10
rops
HORT EL -482 Protective Cultivation of High Valu
2 Horticulture Crops (0+10)10
HORT EL -483 Processing of Fruits and Vegetables
3 Value Addition (0+10F10
4 HORT EL -484 Floriculture and Landscape Architecture | (0+10F10
Total (0+20)=20

STUDENT READY: Experiential Learning programme

The student undergoing ELP may be allowed to register for a maximum two
courses in which they have failed but completedjuisite percentage of
attendance.
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DEPARTMENT OF FRUIT SCIENCE
Course No.H/FS - 111 Course Title: Fundamentals d Horticulture
Credit hours - (2+1) 3 Semester: |
Theory: Scope and importance, classification of horticultural crops and nutritive value, area
and production, exports and imports, fruit and vegetable zones of India and of different states,
nursery techniques and their management, soil and climate, vegetatgasyarutrition and
kitchen garden and other types of gardénwinciples, planning and layout, management of
orchards, planting systems and planting densities. Production and practices for fruit, vegetable
and floriculture crops. Principlesbjectives, ypesand methods of pruning and training of fruit
crops, types and use of growth regulators in horticulture, water managenmegation
methods, merits and demeritgieed management, fertility management in horticultural erops
manures and fertilizers,ifterent methods of applicatiorcropping systems, intercropping,
multi-tier cropping, mulchinig objectives, types merits and demen@$assification of bearing
habits of fruit treesfactors influencing the fruitfulness and unfruitfulness. Principfesganic
farming

Practical: Features of orchard, planning and layout of orchard, tools and implements,
identification of various horticultural crops, layout of nutrition garden, preparation of nursery
beds for sowing of vegetable seeds, digging of pitdriit plants, planting systems, training
and pruning of orchard trees, preparation of fertilizer mixtures and field application,
preparation and application of growth regulators, layout of different irrigation systems,
identification and management ofitntional disorder in fruits, assessment of bearing habits,
maturity standards, harvesting, grading, packaging and storage

LessoriCoursePlan-Theory

Lecture Topic Weightage
No. (%)
1-2 Economic importance and classification of horticultural crops 10
3 Culture and nutritive value, area and production, exports
imports >
4-5 Fruit and vegetable zones of India and of different states, soi 10
climate,
6-8 Vegetable gardens, nutrition and kitchen garden and other tyy
gardens 10
9-10 Principles, planning and layout, management of orchards, pla 10

systems and planting densities

11-12 Production and practices for fruit, vegetable and floriculture cr

. . 10
nursery techniques and their management.

1314 Principlesobjectives, typeand methods of pruning and training
fruit crops 5
1516 Types and use of growth regulators in horticulture 5
17 Water managemeinirrigation methods, merits and demerits 5
18-20 | Weed management 3

15-16 Fertility management ihorticultural cropsmanures and fertilizers
different methods of application 8

17-20 Cropping systems, intercropping, mtigr cropping, mulchini
objectives, types merits and demerits 8
21-23 Classification of bearing habits of fruit tredactorsinfluencing 5
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the fruitfulness and unfruitfulness.
24 -28 Principles of organic farming 4
29- 32 Recommendatiogiof Joint Agresco 2
Total 100

Practical programme:

P. No. Practical

1 Features of orchard, planning and layout of orchard

2 Identification of tools and implements

3 Layout of nutrition garden

4 preparation of nursery beds for sowing of vegetable seeds

5 Digging of pits for fruit plants

6 Study ofplanting systems

7 Training and pruning of orchard trees.

8 Preparation of fertilizer mixtures and field application.

9 Preparation and application of growth regulat@swder form)

10 Preparation andpglication of growth regulators (Lanolin Paste)

11 Layout of different irrigation systems.

12 Identification and management of nutritional disorder in fruits.

13 Assessment of bearing habits.

14 Maturity standardsf horticultural crops

15 Study of harvesting angradingof horticultural crops

16 Study ofpackaging and stora@é horticultural crops
SuggestedReading:

Reference Books:

1
il

1
T
1
T
T
T
1

1
)l
)l

Chadh&.L.(ICAR),20022001.Handbodk of Horticulture, ICAR, NewDelhi

D.K. Salunkhe and S.S. Kadam, 20B3handbook of Fruit Science and Technology
CRC Press.

Denisen E.L.,195rinciples ofHorticulture. Macmillan Publishing Co., New York.
Edmond,J.B, Sen,T.L, Andrews,F.S and Halfacre R.G., 1%athdamentals of
Horticulture. Tata McGraw Hill Publishing Co., New Delhi.
Gardner/Bardford/Hooker. J.R., 1957#undamentals of Fruit ProductiorMac Graw
Hill Book Co., New York.

Jitendra Singh, 200Basic Horticulture Kalyani Publishers, Hyderabad.

K.V.Peter, 2009Basics Horticulture.New India Publishing Agency

Kausal Kumar Misra and Rajesh Kumar, 20Edndamentals of HorticultureBiotech
Books.

Kumar, N., 1990Introduction to Horticulture Rajyalakshmi publications, Nagarcoil,
Tamilnadu

NeerajPratap Singh, 200Basic concepts of Fruit Scient®Edn. IBDC Publishers.
Prasad and Kumar, 201Rrinciples of Horticulture2™Edn. Agrobios (India

S. Prasad and U. Kumar, 20¥0handbook of Fruit Productiorigrobios (India).

e-reading: http://ecourses.iasri.res.in/
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Course Na H/FSi 122 Course Title: Plant Propagation and Nursery Management

Credit hours- (1+1) 2 Semester:ll

Theory: Propagation: Need and potentialities for plant multiplication, sexual and asexual
methods of propagation, advantages and disadvantages. Seed dotypescyf dormancy
(scarification & stratification) internal and external factors, nursery techniguasery
managementapomixesi monoembrony, polyembrony, chimera& bud sport. Propagation
Structures: Mist chamber, humidifiers, greenhouses, glasshouses, cold frames, hot beds, poly
housesphytotronsnursery (tools and implements), use of growth regulators in sgesl and
stages of seed germination with examped vegetative propagation, methods and techniques
of division-stolons, pseudobulbs, offsets, runnetgting, layering, grding, formation of graft
union, factor affecting, healing of graftagad budding physiological & bio chemical basis of
rooting, factors influencing rooting of cuttings and layering, graft incompatibility. Anatomical
studies of bud union, selection and ntahance of mother trees, collection of scion wood stick,
scionstock relationship, and their influences, bud wood certification, techniques of propagation
through specialized organs, corm, runners, suckdrstografting Nursery registration act.
Insect/pest/disease control in nurs€gst of establishment of propagation structures.

Practical: Media for propagation of plants in nursery beds, pot and mist chamber. Preparation
of nursery beds and sowing of see@ising of rootstock.Seed treatments for breaking
dormancy and inducing vigorous seedling growRheparation of plant material for potting.
Hardening plants in the nursery. Practicing different types of cuttings, layering, graftings and
buddingsincluding opaciy and graftingetc.Use of mist chamber in propagation and hardening

of plants.Preparation of plant growth regulators for seed germination and vegetative
propagation. Visit to a tissue culture laboratory. Digging, labelling and packingreéryruit

plants. Maintenance of nursery records. Use of different types of nursery tools and implements
for general nursery and virus tested plant material in the nursery. Cost of establishment of a
mist chamber, greenhouse, glasshouse, polyhouse and their maintd@imgngeafting, bridge
grafting and nursery management.Nutrient and plant protection applications during nursery.

Lesson/Course PlanTheory

Lectures . Weightage

No. Topic (3/0) 9

1 Definition and need of plant propagation, potentials of plant multiplicati 10

2 Sexual and asexual methods of plant propagation and their advantag 10
disadvantages.

3 Seed germination and dormaneynternal and external factors affecti 10
seed dormancy and seed treatment (Scarification and stratification)

4 Apomixis - definition, monoembrony, polyembrony, chimera etc. 5

5 Nursery techniques and nursery management cuttings, layerings gr
budding, runners, tubers, corms, rhizomes off sets, stolons and 10
specification organs.

6 Propagations structures mist chamber, humidifiers, green house, gl
house, cold frames, hot beds, polyhouses, etc. and cost of establishr 5
structure.

7 Use of growth regulators in plant propagation. 5

8 Selection of mother trees, maintenance of mother trees & bud 10
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certification.
9 Factors affecting vegetative propagation, 5
10 Anatomical study of bud union and rooting (Physiological and biocher 3
basis)
11 Scion stock relationship 5
12 Micrografting 5
13 Hardening of plants in nurseries. 4
14 Insect- pest& disease control in nursery 5
15 Nursery registration act and record keeping 5
16 Cost of establishment of propagation structures. 3
Total 100

Practical programme

Practical Particulars
No.
1 Study of different media for plant propagation.
2 Preparation of nursery beds and sowing seeds.
3 Seed treatments for breaking seed dormancy, including germination and grg
seedlings.
4 Raising root stock in various containers.
5 Potting reporting and preparation of plant material for potting.
6 Practicing different types of cutting, layering
7 Practicing different types of runnesffsets and other specialized plant organs
propagation.
8 Practicing different budding method.
9 Practicing different grafting methods.
10 Preparation growthegulators for seed germination and vegetative propagation
11 Use of mist chamber in plant propagation and hardening of plants.
12 Digging, labeling and packing of nursery plant.
13 Nutrients application and plant protection measures in nursery.
14 Raising, maintenance and cost of different nursery structure.
15 Maintenancef nursery record.
16 Visit to tissue culture laboratolyisit to established model Govt. and Privs
Nurseries of adjoining areas

Suggested readings
Reference Books:

T
T
T

Chadha.L. (ICAR)2002,2001Hand book of Horticulturel CAR, New Delhi.
Chundawat,B.S. 199Arid fruit culture Oxford and IBH, New Delhi.

Ganner,R.J. and Choudhri,S.A.19%pagation of Tropical fruit treesOxford and
IBN publishing Co., New Delhi.

Guy W. Adiance and Feed R. BrisoAropagation of Horticultural PlantsAxis Books
(India).

Hartman,H.T and Kester,D.E.19P6ant Propagation Principles and practices
Prentice hall of India Pvt.Ltd., Bombay.

Hudson T. Hartmann, Dale E. Kester, Fred T. Daviesgnlt.Robert L. Genev@lant
Propagation Principles and Practices{¥ Edition). PHI Learning Private Limited,
New Delht110001

Mukhergee,S.K. and Majumdar,P.K.1973.Propagation of fruit crops. ICAR, New
Delhi.

23



1 S. Rajan and B. L. Markose (series editor PrefV.Peter). Propagation of
Horticultural Crops Horticulture Science Series volBew India Publishing Agency,
PitamPura, New Delh110088.

Sadhu,M.K.1996Plant PropagationNew age International Publishers, New Delhi.
Sarma,R.R.2002Propagation ofHorticultural CropsKalyani Publishers,(Principles
and practices) New Delhi.

Symmonds,199@anana.lledition Longman, London.

T.K.Bose, S.K.Mitra, M.K.Sadhu, P. Das and D.Sanfabpagation of Tropical &
Subtropical Horticultural Crops, Volume I{3Revsed edition)NayaUdyog, 206,
BidhanSarani, Kolkata 700006.

e-reading: http://ecourses.iasri.res.in/
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Course Na H/FS- 233 Course Title: Tropical and Sub-Tropical Fruits
Credit hours - (2+1)3 Semester:l |

Theory- Horticultural classification of fruits including genome classificatiblorticultural

zones of India, detailed study of area, production and export potential, varieties, climate and
soil requirements, propagation techniques, planting density and systems, after care, training and
pruning. Management of water, nutrient and veeegpecial horticultural techniques including

plant growth regulators, their solution preparation and use in commercial
orchards.Physiological disorders.Rbatrvest technology, harvest indices, harvesting methods,
grading, packaging and storagethe folowing crops. Mangobanana, grapes, citrus, papaya,
sapota, guavajpomegranate, pineapple, jackfruit, avocado, mangosteémkum, litchi,
carambola, durian, rambutan, bilimbi, loquat, roselgppreadfruit Bearing in mango and

citrus, causes and controtleasures of special production problems, alternate and irregular
bearing overcome, control measures. Seediness and kokan disease in banana, citrus decline anc
casual factors and their managemeBud forecasting in grapes, sex expression and seed
producton in papaya, latex extraction and crude papain production, economic of production.

Practical- Description and identification of varieties based on flower and fruit morphology in
above crops. Training and pruning of grapes, mango, guava and citrus.o8etéctite and
planting system, prereatment of banana suckers, desuckering in banana, sex forms in papaya.
Use of plastics in fruit production. Visit to commercial orchards and diagnosis of maladies.
Manure and fertilizer application including biertilizer in fruit crops, preparation and
application of growth regulators in banana, grapes and mango. Seed production in papaya,
latex extraction and preparation of crude papain.Ripening of fruits, grading and packaging,
production economics for tropical asdbtropical fruits.Mapping of arid and serarid zones

of India. Botanical description andedtification ofpomegranatecarissayWest Indian cherry

Lesson/Course Plan

: Weightage
Lectures No. Topics (%)
1 Scope and importance of fruit growinglimdia and Maharashtra 10
2 Horticultural classification of fruits including genon 5
classification
3 Horticultural zones of Indiand Maharashtra
Detailed study of area, production and export potential, vari¢
climate and soil requirementpropagation techniques, planti
density and systems, after care, training and prur
: : . 5
Management of water, nutrient and weeds, special horticu
techniques including plant growth regulators, their solu
preparation and use in commercial orchar@hysiological
disorders. Podharvest technology, harvest indices, harves
methods, grading, packaging and storage of the following cro
4-5 Mang, Banana 10
6-7 GrapesCitrus 10
8-10 Papaya Sapota Guava 10
11-13 Pomegranatgelitchi, Pneapple 5
14-15 Amla ,Bael, Anona and Ber
16-17 Fig ,Jackfruit, Avocado and Mangosteen 0
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1819 Carambola, Durian, Rambutan and Bilimbi 5
20-21 Loquat and Rose apple, Breadfruit and Passion fruit.
22 Special production problema mango (Spongy tissue, Black tij 4
Malformation, etc and theironitrol measures
23 Bearing in mango, causédternate and irregular bearincpntrol 4
measures.
24 Seediness and kan disease in banana 4
25 Citrus decline and casualfactors ahdir management. 3
26 Bud forecasting in grapes 3
27-28 Sex expression and seed production in papatax extraction
and crude papain productiompapaya anéconomis of 4
production
29 Rainfed horticulture 4
30 Importance and scope of arid aseintarid zones of India. 3
31 Characters and special adaptation of crops: ber, aonla, annor 3
jamun, wood apple, bael, pomegranate
32 Characters and special adaptation of cr@asissa, date palm,
phalsa, fig, west Indian cherry and tamaramdiJoint Agresco 3
recommendatiosn
Total 100

Practical programme

Practical No. Topics

1 Description and identification of varieties based on flower and fruit morphc
in tropicalcrops.

2 Description and identification of varieties based on flower and fruit morphg
in subtropicakrops.

3 Training and pruning of grapes, mango, guava and citrus.

4 Selection of site and planting system

5 Pre-treatment of banana suckers, desuckerirgaimana

6 Sex forms in papayseedproduction in papaya, latex extraction and prepara
of crude papain

7 Use of plastics in fruit production

8 Visit to commercial orchards and diagnosis of maladies

9 Manure and fertilizer application includitgo-fertilizer in fruit crops

10 Preparation and application of growth regulators in banana, grapes and m

11 Ripening of fruits

12 Grading and packaging,

13 Production economics for tropical and swbpical fruits.

14 Mapping of arid andemtarid zones of India.

15 Botanical description and identification leér, fig, jamun, pomegranate, caris
phalsa

16 Botanical description and identification of wood apple, West Indian cherry,

tamarind, aonla, bael and annona
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SuggestedReading:
Text Books:

T

T.K.Chattopadhyay, 1997Text book on pomologyKalyani Publishers, New Delhi.
udyogKolkata

Reference Books:

T
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T

Bose, T.K., Mitra, S.K. and Sanyal, D., 2002opical and SuklropicatVol-I. Naya
Chadha,K.L. (ICAR) 2002, 200Hand bookof Horticulture ICAR, New Delhi.
Chundawat, B.S., 199@id fruit culture Oxford and IBH, New Delhi.

F.S. Davies and L.G.Albrigo, 200Citrus, Cab International.

H.P.Singh and M.M.Mustafa, 2009.Banananew innovations. Westville
PublishingHouse, New Did.

K.L.Chadda, 2009Advanced in HorticultureMalhotra Publishing House, New Delhi.
M.S.Ladaniya, 2013Citrus Fruits Elsevier, India post ItdNew Delhi

R.E.Litz, 2009 The Mang®™ Edn. Cabi Publishing, Willingford, U.K.
Radha T and Mathew L., 200/tuit crops New India Publishing Agency.
Rajput, CBS and Srihari babu, R., 198%triculture. Kalyani Publishers, New Delhi.

S.P. Singh, 20042ommercial fruitsKalyani Publishers, New Delhi.
Symmonds, 199@anana Il Edn.Longman, London.
W.S. Dhillon, 2013.Fruit Productionin India.Narendra Publishing House.

e-reading: http://ecourses.iasri.res.in/

27


http://ecourses.iasri.res.in/

Course Na H/ FS -359 Course Title: Orchard and Estate Management
Credit hours: (1+1)2 SemesterV

Theory: Orchardand estatemanagement, importance, objectives, merits and demerits, clean
cultivation, sod culture, Sod mulch, herbicides and inorganic and organic mulches. Tropical,
subtropical and temperate horticultural systems, competitive and complimentary effect of root
and $oot systems. Biological efficiency of cropping systems in horticulture, systems of
irrigation. Soil management in relation to nutrient and water uptake and their effect on soil
environment, moisture, organisms and soil properties.Factors influencingiitfigrfess and
unfruitfulness. Rejuvenation of old orchards, top working, frame working, Integrated nutrient
and pest management. Utilization of resources constraints in existing systems.Crop model and
crop regulation in relation to cropping systei@fmate aberrations and mitigation measures of
Horticultural crops.

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

Lesson/Course PlanTheory

Lecture No. Topics Weightage
(%)
1 Orchardandestatemanagement, importance, objectives, 10
merits and demerits
2 Clean cultivation, sod culture, Sod mulch, herbicidexl 8
inorganic and organic mulches.
3 Wind break and Shelter belts 5
4 Tropical, suktropical and temperate horticultugghnting 8
systems,
5 High Density Planting, Use of rootstocks 5
6 Competitive and complimentary effect of root and shoot 5
systems.
7 Biological efficiency of cropping systems in horticulture, 5
8 Systems of irrigation. 8
9 Soil management in relation to nutrient and water uptake
their effect on soil environment, moisture, organisms and 8
properties.
10 Factoranfluencing the fruitfulness and unfruitfulness 8
11 Special Horticulture Practices 5
12 Rejuvenation of old orchards, top working, frame working, 8
13 Integrated nutrient and pest management. 5
14 Utilization of resources constraints in existgygtems. 4
15 Crop model and crop regulation in relation to cropping 4
systems.
16 Climate aberrations and mitigation measures of Horticultu 4
crops.
Total 100
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Practical programme -

Practical No. Topics

1 Layoutof different systems of orchard

2 Layoutof different systems afstate

3 Soil managemen®ractices

4 Study ofCleancropping

5 Study ofInter cropping and Mers crop

6 Study of vercropping

7 Study of Mxed cropping

8 Moisture conservatiomeasures

9 Study of methods of weezbntrol

10 Use oforganic and inorganimulch materials

11 Types of weed andieed control

12 In situ grafting

13 Layout of various irrigation systems.

14 Integrated nutrient pest management

15 Rejuvenation of old orchards, top working and framoeking

16 Visit to GAP orchard/Estate
SuggestedReading:

Reference Books:

i B .C. Mazumdar. 2004.Principles and Methods of Orchard Establishment
DayaPublishing House, New Delhi.
Chadha,K.L. (ICAR)2002,200dand book of Horticulturel CAR, New Delhi

Kumar, 1990. Introduction to Horticulture crops Rajydakshmi Publications,
Nagercoil, Tamilnadu.

1 Palaniappan, S.P. and Sivaraman, K. 199®pping systems in the Tropiddew age
International (P) Ltd., Publishers, New Delhi.

1 Shanmugavelu, K.G.198®roduction Technology of Fruit CropOxford & IBH
Publishing Co. Pvt.Ltd., New Delhi.

i T. Pradeep Kumar, B. Suma, JyothiBhaskar and K.N.Satheson. [2a@8gement of
Horticultural CropsNew India Publishing Agency, New Delhi.

1 W. S. Dhillon and Bhatt. 2011Fruit Tree Physiology Narendra Publishing House,
New Delhi.

e-reading: http://ecourses.iasri.res.in/
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Course Na H/ FS -358 Course Title: Plantation crops

Credit hours: (2+1) 3 Semester V

Theory i History and development, scope and importance, area and production, export and
import potential, role in national and state economy, uses, industrial importance, by products
utilization, soil and climate, varieties, propagation: principles and practice=edf vegetative

and micrepropagation, planting systems and method, gap filling, systems of cultivation,
mulching, shade regulation, weed and water management, training, pruning and handling,
nutrition, foliar feeding, role of growth regulators, soil mgement, liming practices, tipping
practices, top working, physiological disorders, harvesting, -lpmstest handling and
processing, packaging and marketing, yield and economics of coconut, arecanut, oil palm,
palmyrah palm, cacao, cashew nut, coffee,ldeatel vineand rubber.

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

Lesson/Course planr Theory

Lecture , Weightage
No. Topics (g/o) 9
1-2 History, definition , importance and scope of plantatiosps in Indial 8
3-4 Export, import, byproducts industrial uses 8

Study of following plantation crops in respect to their solil

climate, varieties, propagation: principles and practices of

vegetative and mickpropagation, planting systems and method,

filling, systems of cultivation, mulching, shade reguatiweed an(

water management, training, pruning and handling, nutrition, f

feeding, role of growth regulators, soil management, liming pract

tipping practices, top working, physiological disorders, harves

postharvest handling and procesginpackaging and marketin

yield and economics including Joint Agresco Recommandation

5-9 i) Coconut 15
10-11 | ii) Arecanut 08
12-13 | iii) Oil palm 05
14 iv) Palmyrah palm 05
1517 |v) Cocoa 10
1821 | vi) Cashew nut 10
22-24 | vii) Coffee 10
25-26 | viii) Tea 08
27-29 | ix) beetel vine 05
30-32 | x) Rubber 08
Total 100
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Practical programme-

Practical No. Topics
1 Identification and description of plantation crops
2 Propagation methods and nursery techniques in coconut and arecanut
3 Propagationmethods and nursery techniques in datepalm, oilpaln
palmyrah palm
4 Propagation methods and nursery technigues in cocoa, coffee, tea.
5 Propagation methods and nursery techniques in cashew nut and rubbg
6 Description of coconut and arecanarieties.
7 Description of oil palm, palmyrah palm and date palm varieties.
8 Description of coffee, cocoa and tea varieties.
9 Description of cashewnutubber varieties.
10 Harvesting, processing, grading in Arecanut, coconut.
11 Harvesting, processing and grading in oil palm, palmyrah gadetel vine
12 Harvesting, processing and grading in cocoa , coffee and tea
13 Tapping and processing of latex in rubber.
14 Harvesting, processing and grading in cashewnut.
15 Insectpeds and Diseases their control measures in plantation crops.
16 Visit to processing unit

Suggestedreading
Reference Books:

Chadha,K.L. (ICAR)2002,200dand book of Horticulturel CAR, New Delhi

Kumar, N.J.B. M. Md. Abdul Khaddar, RangaSwamy, P. and Irrulappan, |. 1997.

Introduction to spices, Plantation crops and Aromatic plaf@sford & IBH, New

Delhi.

Nair 1979.Cashew CPCRI, Kerala
Ranganadhan, V. 1978and Book of Tea CultivatiodrJPASI Tea Research Station,

Cinchona.

i Thampan, P.K. 198#Hand Book of Coconut Palm®xford IBH, New Delhi.
i Thompson, P.K. 198@oconut.Oxford & IBH Publishing Co. Ltd., New Delhi.
i Wood, GAR, 1975Cacaa Longmen, London

e-reading: http://ecourses.iasri.res.in/
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Course Na: H/ FS-234 Course Title: Temperate Fruit Crops
Credit hoursi (1+1) 2 Semester:lli

Theory- Importance, Scop€lassification of temperate fruits, detailed study of areas,
production, varieties, climate and soil requirements, propagation, planting density, cropping
systems, after care training and pruning,-setbmpatibility and pollinizers, use of growth
regulabrs, nutrient and weed management, harvesting;hawsest handling and storage of
apple, pear, peach, apricot, plum, cherry, persimmon, strawberry, kiwi, Queens land nut
(Mecademia nut), almond, walnut, pecan nut, hazel nut and chest nuplariRgrobém,
rejuvenation and special production problems likerpegure leaf fall, physiological disorders,
important insect pests and diseases and their control meas8pesial production problems

like alternate bearing problem and their remediesv productivity of apples in India and their
remedial measures.

Practical- Nursery management practices, description and identification of varieties of above
crops, manuring and fertilization, planting systems, preparation and use of growth regulators,
training and pruning in apple, pear, plum, peach and nut crops. Working out economics for
apple, pear, plum and peach.
Lesson /Course Plan: Theory

Lectures . Weightage
No. Topic (%%) 9
1 Importance, scope and Classification of temperate fruits
detailed study of &as, production, varieties, climate and soil
requirements, Propagation in temperate fruits, planting density
cropping systems, After care of orchard, Training and pruning, $ 8
incompatibility and pollinizers, Use of growth regulators, Nutrier]
and weednanagement, harvesting, ptstrvest handling and
storage of following crops.
2i 3 Apple 10
4 Pear 8
5 Peach 8
6 Apricot 8
7 Plum 5
8 Cheery 5
9 Persimmon 5
10 Strawberry 10
11 Kiwi 4
12 Queens land nut (Macadamia nut)
13 Almond, walnut,pecan nut, hazel nut and chest nut 8
14 Replant problem, rejuvenation and special production problems 8
pre-mature leaf fall, physiological disorders
15 important insect pests and diseases and their control measures 5
16 Special productiorproblems like alternate bearing problem 4
their remediesow productivity of apples in India and the 3
remedial measures
Total 100
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Practical programme:

Practical No. Topics
1 Nursery management practices
2 Description and identification ofarieties of temperate fruits croflBome and Nut)
3 Description and identification of varieties of temperate fruits c(Bpsry and others)
4 Manuring and fertilization of temperate fru{ome and Nut)
5 Manuring and fertilization of temperate frai{Berry and others)
6 Planting systems
7 Preparation and use of growth regulai@ewder form)
8 Preparation and use of growth regulaituanolin Paste)
9 Intercultural operations, plum, peach and nut crops
10 Training in apple, pear
11 Pruning inapple, pear
12 Training inplum, peach and nut crops
13 Pruning inplum, peach and nut crops
14 Working out economics for apple, pear,
15 Working out economics for plum and peach
16 Working out economics famut crops
SuggestedReading:
Text Books:
1 Chattopadhya, T.K. 200@& Text Book on Pomology (Temperate Fruus). IV Kalyani
Publishers, Hyderabad
1 Chattopadhyay T.K.2008. text book on Pomology Devoted to Temperate fruits

Kalyani Publishers.B/292,Rajinder Nagar,Ludhiasi2t 1008

Reference Boés:

T

T

Banday F.A. and Sharma M.K.20M@lvances in Temperate Fruit Productiokalyani
Publishers.BL/292, Rajinder Nagar, Ludhiari&1008.

Chadha, T.R, 2001Text Book of Temperate Fruitdndian Council of Agricultural
Research, New Delhi.

Das B.C and Das.N .Cultivation of Minor Fruits Kalyani Publishers.B/292, Rajinder
Nagar, Ludhiand 41008.

David Jackson & NE. Laone, 199%ubtropical and Temperate Fruit Productid®ABI,
Publications.

Handbook of Horticulture, ICAR(2011)

Kaushal Kumar Misra.201#%lex book of Advanced Pomology. Biotech Bobk8263,
Ansari Road, Darya Ganj, New defhi002.

Mitra S.K, Rathore D.S and Bose T .K. 1992mperate Fruit Crops. Horticulture and
Allied Publishers, Calcutta.

Pal J.S.201CFruit Growing .2010. Kalyani Publisers.B1/292,Rajinder Nagar, Ludhiana
141008.

W S Dhillon. 2013Fruit Production In India Narendra Publishing House. New Delhi

e-reading: http://ecourses.iasri.res.in/
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Course No: H/ FS-235 Course Title: Weed Management in Horticultural
Crops

Credit hours: (1+1)2 Semesterlll
Theory- Weeds, introduction, harmful and beneficial effects, classification, propagation and
dissemination, weed biology and ecology, crop weed association, crop weed competition and
allelopathy Concepts of weed prevention, control and eradication, Methods dcaeol:
physical, cultural, chemical and biological methods. Integrated weed management, Herbicides:
advantages and limitation of herbicide usage in India, Herbicide classification, formulations,
methods of application, Introduction to Adjuvants andrthee in herbicides; Introduction to
selectivity of herbicides; Compatibility of herbicides with other agro chemicals; Weed
management in major field and horticultural crops, shift of weed flora in cropping systems,
aguatic and problematic weeds and ticemtrol.

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

Lesson/Course PlanTheory

Lecture No. Topic Wezg/zl)tage
1 Weeds: Introduction, harmful and beneficial effects 08
2 Classification of weeds 08
3 Propagation and dissemination of weeds 5
4 Weed biology and ecology, crop weed association 08
5 Crop weed competition and allelopathy 08
6 Concepts of weed prevention, control and eradication 5
7 Methods of weed control: physical, culturathemical and 08

biological methods
8 Integrated weed management 08
9 Herbicides: advantages and limitation of herbicide usage in Ir 08
10 Herbicide classification, formulations, methods of application; 08
11 Introduction to Adjuvants and their useherbicides 5
12 Introduction to selectivity of herbicides; 5
13 Compatibility of herbicides with other agro chemicals 5
14 Weed management in major field and horticultural crops, 5
1516 Shift of weed flora in cropping systems, aquatic prablematic 06
weeds and their control.
Total 100
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Practical programme

Practical

No. Topics
1 Identification of weeds;
2 Survey of weeds in orchard other habitats
3 Survey of weeds in other habitats
4 Preparation of herbarium of weeds
5 Calculations on weed control efficiency and weed index
6 Herbicide label information;
7 Computation of herbicide doses and use of Herbicides
8 Study of herbicide application equipment and calibration
9 Demonstration of methods of herbicide application
10 Various methods of weed control in orchard
11 Mechanical method of weed control
12 Chemical method of weed control
13 Biological method of weed control
14 Study of phytotoxicity symptoms of herbicides in different crops
15 Biology of nut sedgehermuda grass, parthenium and celosia
16 Economics of weed control practices

Suggested reading:
Reference Books:

T

T
T

= =4

T

Crafts, A.S. and Robbins, W.W. 19A8eed ControlTata McGrawHill Publishing Co.
Ltd., New Delhi.

Chadha,K.L. (ICAR)2002,200dand book oHorticulture. ICAR, New Delhi

Gupta, O.P. 1984Scientific Weed Managemenitoday and Tomorrow Printers and
Publishers, New Delhi.

Gupta, O.P. 2019Modern Weed Managemewtgro Bios (India), Jodhpur.

Naidu, V.S.G.R.,Handbook of Weed IdentificatiorDirectorate of Weed Research,
Jabalpur.

Rajagopal, A., Aravindan, R. and Shanmugavelu, K.G., 20&ed management of
Horticultural Crops.Agrobios (India), Jodhpur.

Ramamoorthy, K. and Subbian, FRredominant Weed flora in hill ecosystems
Agrobios (India) Jodhpur.

Rao, V.S. 2000Principles of Weed Sciend®xford & IBH Publishing Co., New Delhi.
Subramanian, S., Mohammed Ali, A. and Jayakumar, R. 189About Weed Control
Kalyani Publishers, Ludhiana.

Tadulingam, C. and Venkatnarayana, D. 19B5Handbook of Some South Indian
WeedsGovernment Press, Madras.

Thakur, C. 1977Weed Sciencé/etropolitan Book Co. Pvt. Ltd., New Delhi.

e-reading: http://ecourses.iasri.res.in/
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Course No.H/BOT-123 Course title- Principles of Plant Breeding
Credits- (2+1)3 Semestetll

Theroy- Plant breeding as a dynamic science, genetic basis of Plant Bréedlagsical,
guantitative and mekular, Plant Breeding in Indiemitations, major achievements, doa
setting for future.Sexual reproduction (cross and-pelination), asexual reproduction,
pollination control mechanism (incompatibility and sterility and implications of reproductive
systems on population structure). Genetic components of polygenatiaarand breeding
strategies, selection as a basis of crop breedingnamkier assisted selectibtybridization and
selectioni goals of hybridization, selection of plants; population developed by hybridization
simple crosses, bulk crosses and complsses. General and special breeding techniques.
Heterosisi concepts, estimation and its genetic baSaculation of heterosis, heterobeltosis,
GCA, SCA, inbreeding depression, heritability and genetic advance.Emasculation, pollination
techniques in important horticultural cropsBreeding for resistance of biotic and abiotic
stressesPolyploidy breeding.Mutation breeding.

Practical- Breeding objectives and techniquesnportant horticultural cropBloral biologyi

its measurement, emasculatienpssing and selfing techniques in major crops. Determination
of mode of reproduction in crop plants, handling of breeding mateegtegating generations
(pedigree, bulk and back cross methods), Field layant, maintenance of experimental
records in slf and cross pollinated crops. Demonstration of hybrid variation and production
techniqueddardy Weinberg Law and calculation, male sterility and incompatibility studies in
horticultural crops calculation of inbreeding depression, heterosis, heteras|@SA, SCA,

GA, heritability.

Lesson/Course plan Theory

Lecture Topic Weightage
No. (%)
1,2 Plant Breeding a dynamic science 5
3,4 | Genetic basis for Plant Breeding classical, quantitative and mole 5
5-7 Plant Breeding in Indidimitations, major achievement and goal 5

setting for future.
8-10 | Mode of reproductioisexual reproduction. 10
11-13 | Mode of pollination self and cross pollination. 10
14-16 | Mechanism of pollination control. 10
17-19 | Genetic components of polygemnariation and Breeding strategies. 10
20 Selection of basis of crop breeding 5
21-22 | Hybridization and goals of hybridization 05
23 Hybridization and selection of plants 05
24 Population developed by hybridizatioBimple crosses 5
25 Populationdeveloped by hybridizatierBulk crosses 5
26-27 | Population developed by hybridizatio@omplex crosses 5
28-29 | General and special Breeding techniques. 5
30-31 | Heterosis Concept and types 05
32 Heterosis Estimation and genetic basis. 05
Total 100
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Practical programme

Practic Title
alNo.

Field equipments for plant breeders

Selfing methods

Floral biology and hybridization technique

Floral biologyi its measurement, emasculation,

Crossing techniques in major crops.

Selfingtechniques major crops.

N[OOI~ WINIEF

Determination of mode of reproduction in crop plants, handling of bree
material,segregating generations (pedigree, bulk and back cross methods)

8 Field layout, and maintenance of experimental records in self and
pollinated crops.
9 Demonstration of hybrid variation and production techniques.

10 Hardy Weinberg Law and calculation,

11 Male sterilitystudies in horticultural crops

12 Incompatibility studies in horticultural crops

13 Calculation of inbreeding depression

14 Calculation of heterosis, heterobeltioses

15 Computation of5CA, SCA,.

16 Computation ofGA, heritability

Suggestedreading:
Reference books:
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B D Singh.Fundamental of Plarttreeding Kalyani. India.

B.D. Singh.Plant breeding : principles and method&lyani Publishers, Ludhiana.
D.S. Falconerintroduction to quantitative geneticcongman Scientific & Technical,
Longman Group, UK, Ltd., England.

G K Kallo. Breeding of vegables Panima publishers, New Delhi

G. S. Chahal and S.S. Gosal. 20P&nciples and Procedures of Plant Breedimidarosa
Publishing House, New Delhi.

Hays and GarbeBreeding crop plantsvic Graw Hill Publications, New York

J.R. SharmaPrinciples andpractices of plant breedingata McGraw Publishing
Company Ltd., New Delhi

K. Mather and J.L Jink$ntroduction to Biometrical genetic€hapman and Hall, London
Phundan SinghEssentials of plant breedingalyani Publishers

Poehlman, J.M. and Borthakar, D. 19B%eding Asian Field Crop©xford& IBH
Publishing Co., New Delhi

Pundan SinghEssentials of plant breedingalyani. India

R.C. ChaudharyPlant Breeding

R.K. Singh and B.D. Chaudhamgiometrical methods in quarditive genetic analysis.
Kalyani Publishers, Ludhiana.

R.W. Allard.Principles of plant breedinglohn Wiley & Sons, New York

V.L. Chopra.Plant breeding: Theory and Practic®xford & IBH Publishing CO. Pvt.
Ltd., New Delhi.

W.R. FehrPrinciples ofcultivar development: theory and technique (VolMacmillan
Publishing Company, New York.

e-reading: http://ecourses.iasri.res.in/
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Course No.H/BOT 112 Course title- Principles of Genetics andCytogenetic

Credit hours - (2+1) 3 Semester |

Theroy- Historical background of genetics, theories and hypothesis.Physical basis of heredity,
cell reproduction, mitosis, meiosis and its significance.Gametogenesis and syngamy in
plants.Mendelian geneticBle nd el 0 s principles of heredi t"
inheritance,  pleiotropy, threshold characters, -dominance, penetrance and
expressivity.Chromosome theory of inheritance, gene interaction.Modification of monohybrid
and dihybrid rations. Multiplelizles, quantitative inheritance linkage and crossing over, sex
linked inheritance and characters. Cytoplasmic inheritance and maternal effects.Chemical basis
of heredity, structure of DNA and its replication.Evidence to prove DNA and RN&

genetic mateal.Mutations and their classification.Chromosomal aberrations, changes in
chromosome structure and number.

Practical- Study of fixatives and stains. Squash and smear techniques. Demonstrations of
permanent slides and cell division, illustration in plaetls, pollen fertility and viability,
determination of gametes, Solving problems of monohybrid, dihybrid, and test cross ratios
using chisquare test, gene interactions, estimation of linkages using three point test cross from
F, data and construction of linkage maps. Genetics variation in pea.

Lesson /Course plan Theory

Lect. , Weightage
No. Topic (%)
1 History of Genetics, relation of Genetic with other fields of science, sq 5

and importance
2 | Ultra structure of cell, cethrganelles and their functions. 5
3 Study of Chromosome structure, morphology, number, types, karyoty 5
and ideogram
4 | Mitosis: Stages, importance/ significance 4
5 | Meiosis: Stages, importance, difference between mitosis & meiosis 5
6 |Me n d eontdbstion-Mendel 6s | aw of Segr 5
Mendel s Laws of -hybmdhagia, deviatiam éraan
7 . : 5
Mendelian inheritance
8 | Gene interactions different types with example and test cross ratio 4
9 | Types of gene actiomultiple Alleles-its characteristics, pseudoalleles 4
10 Pleiotropism, penetranceomplete and incomplete, expressivity, Atavis 4
with examples
12 | Quantitative and qualitative traits; difference between them 4
13 | Multiple factor hypothesis witexampleear length in maize 4
1145’ Cytoplasmic inheritanceiés characteristics features; 4
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Examples of Cytoplasmic inheritance, difference between chromos
and cytoplasmic inheritance.
Linkagei definition, phases, linkage map, linkagg@up, number of
16- | . . ; : :
17 Ilnkqge groups, types of linkage, linkage value, detection of linkage, 4
significance of linkage.
Crossing over types, theories, mechanism, factors affecting crossing
19 | over, coincidence &nterference, calculation of crossing over percentaj 5
20 [ from test cross data, cytological basis of crossing-experiment of sterr
in Drosophilla.

21 | Chromosomal aberration : Numerical: 4
22 | Chromosomal aberration : Structural 4
DNA & its structure, functions, types, modes of replication & repa

Components of DNA, DNA double helix structure, forms of DMAB,C
23 | & Z form; modes of replication theories of DNA replication 4
24 | conservative, Sertdonservative & dispersive, DNA repalirect rep& of
DNA, Excision repair of DNA, very short patch repair, short patch re
long patch repair, functions of DNA.
o5 RNA & its structure, function & types; components of RNA, types & 4
functions of RNArRNA, mRNA
Transcription, Translation, Genetic code & Outline of Protein Syntleg
26- | Central Dogma, Process of Transcription, Genetic ¢am®lon, 4
27 | characteristic of Genetic code, Process of Translation, Protein syrithe
ribosomes, procegssinitiation, elongatior& termination.
Gene expressionPromoter gene, operator gene, induction gene, ope
28- | constitutive gene, Operon Model, Components of OpdRamgulator, 5
29 | Promoter, operator & structure gene, Metheluction & repression,
example of lac operon; finstructure of geneistron, recon, muton.
Mutation: Introduction, types of mutation, Characteristics of mutation,
30 | classification of mutations; induction of mutatiphysical and chemical 4
31 [ mutagenesis, classification of mutagens, Detection of mutatiGiB
method & attached Xhrosome techniqueignificance of mutations.
Sex determination: Definition, Sex chromosomes & different methods
32 | sex determination, Sex linked, sex influenced & sex limited character| 4
their significance
Total 100
Practical programme
Practical No. Title
1 Simple compound, phase contrast, fluorescent and electron microscope
2 Preparation of stains and fixatives
3 Preparation of microscopic slide of mitesision root tips and identification
4 Preparation of microscopic slide of meie$imdescantiaBajra.

Identification of stages of meiosis.

5 Microphotography: Conventional and digital.
6 Methods of finding out the gametes and gametic recombinations.
7 Monohybrid ratio and its modifications.
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8 Di-hybrid ratio and its modifications.
9 Trihybrid ratio
10 Chi-square test
11 Interaction of gened, Without modification of F2 ratio, Complementary
12 Gene interactionf, Supplementary, Epistatis, & Inhibitory
13 Gene interactiondll, Additive, Duplicate and Lethal
14 Inheritance of multiplalleles
15 Study of linkage of genes
16 Induction of polyploidy usingolchicines|nduction of mutation by using
chemicals
SuggestedReading:

Reference books:

B.D. Singh.Fundamental of GeneticKalyani. India

Benjamin LewinGenes (Il edn)JJohn Wiley & Sons, New York.

Farook& KhanGenetics & Cytogenetid¢s Ed.). Premier Publishing House, Hyderabad.
Gardner E J, Simmons M J &Snustard DPRinciples of Genetics (VIII EdnYohn Wiley &
Sons, New York.

George AcquaalPrinciples of PlanGenetics and Breedin@lackwell

Griffiths, Miller, Suzuki Lewontin & GelbartAn introduction to Genetic Analys{¥ Ed.).
W.H.Freeman & Company, Newyork

Gupta, P.K. 198&ytology, genetics and cytogenetiBastogi Publication, India.

Joseph Jahier& INRAvorking group.Techniques of Plant Cytogenet{d®86). Oxford & IBH
Publishing Co Pvt.Ltd., New Delhi

Khanna VK. GenetiddNumerical ProblemsKalyani Publishers, New Delhi.

Loewy & Siekevitz.Cell Structure & Functior{ll Ed.). Oxford & IBH Publishing CoPvt. Ltd,
New Delhi.

Norman,V. RothwellUnderstanding Genetid$V Ed.). Oxford University Press, Oxford.
Phundan SinglElements of GeneticKalyani publishers, New Delhi.

Robert SchieifGenetics & Molecular Biolog{1986). The Benjamin/cummings gdighing Co,
Inc, California.

Shukla.Cell Biology(2001). Dominant publishers, New Delhi

Singh B D.Fundamentals of Genetickalyani Publishers, New Delhi

Sinnut, Dunn & Dobzhansk¥rinciples of GeneticXIX reprint. Tata McGrawHill Publishing
Co. Ltd.,New Delhi.

1 Srivastava&Tyagi.Selected Problems in Geneti¢gol.1-3). Anmol Publications Pvt. Ltd.,
New Delhi

Stent & CalendamMolecular Geneticgll Ed.). CBS Publishers, New Delhi
StrickbergerGenetics Macmillan Publishing Company, New York.

Swansor& Webster.The Cell(V edn). Prentice Hall of India Pvt. Ltd, New Delhi
Swanson, Merz & YoundCytogeneticgll ed.). Prentice Hall of India Pvt. Ltd. New Delhi.
William D. Stansfield.Theory and Problems of Genetics’(Bd).Sc haumés Out |l i ne
McGraw-Hill Inc.

e-reading: http://ecourses.iasri.res.in/
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Course No: H/FS-247 Course title- Breeding of Fruit and Plantation crops

Credit hours: (2+1)3 SemesterlV

Theroy- Fruit breeding - History, importance scope in fruit production, distribution,
domestication and adaptation of commercially important fans plantation crgpvariability

for economic traits, breeding strategies, clonal selection, bud mutations, mutagenesis and its
application in crop improvemerit policy manipulations in vitro breeding tools (important

fruit and plantation crops).

Practical- Exercises on loral biology, pollen viability; emasculation and pollination
procedures; hybrid seed germination; raising and evaluation of segregating populations; use of
mutagens to induce mutations and polyploidy in major crops like Mango, Banana, Citrus,
Grapes, Guaw, Sapota, Papaya, Custard apple, Aonla, Ber, Litchi, Pomegranate, Jamun,
Arecanut, Coconut, Pistchonut, Apple, Pear, RIBeachApricot and Strawberry.

Lession / Course Plan

Lecth.res Particulars Wel(g(]);:;ages
1-2 History of Fruit Breeding antimportance and scope of Fruit 8
breeding
3 Objectives of breeding of fruit crops & plantation crops 8
Centres of origin, Distribution, domestication and adaptatation
commercially important fruits, Modes of Reproduction,Apomixis
and its types,Selhcompatibility,Male sterility, Specific Breeding
objectives, Floral Biology, inheritance pattern and achievemen
different breeding methods
4-5 Mango 8
6-8 BananaMandarin, Sweet orange, Acid lim@rapes 8
9-11 Guava, Sapota, Papaya 8
12-14 | Ber, Annona, Aonla 8
15 Tea and Coffee 8
16 Pomogranate 4
17-18 | Coconut 8
1921 | Cashew, Rubberand Pistchonut 4
22-23 | Date palm, Arecanut, Oil palm 4
24-25 | Karonda Jackfruit and Jamun 4
26 Apple 4
27-29 | Pear, Plum, Peach Apricot and Strawberry 4
30 Mutagenesis and its applications 4
31 Invitro breeding tools in fruit plantation crops. 4
32 Recommendations of Joint Agresco 4
Total 100
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Practical programme -

Practical No. Particulars

1 Study of Breeding kit

2 Methods of emasculaticemd pollination procedures
Floral biology-

3 Mango

4 Banana andlandarin, Sweet orange, Acid lime

5 Grape and Papaya

6 Cashew nut, Pomegranate and Fig

7 Ber and Aonla

8 Aonla and Tamarind

9 Arecanut and Coconut

10 Apple, Apricot

11 Pear, PlumPeach

12 Pistchonut and Strawberry

13 Pollen viability

14 Hybrid seed germination

15 Raising of segregating populations.

16 Evaluation of segregation population. Use of mutagens to ing

Mutagens and polyploidy.

SuggestedReading:
Reference Books:

T
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Anil Kumar Shukla 2004.Fruit breeding approaches & Achievementsindia
Publishing Agency, New Delhi.International Book Distributing Co. New Delhi.
Chadha,K.L. (ICAR)2002,200dand book of Horticulturel CAR, New Delhi

Kumar, N. 1997.Breeding ofHorticultural Crops, Principles and PracticesNew

Delhi.

Nijar 1985Fruit breeding in IndiaOxford& IBH Publishing Co. New Delhi

Singh, B.D. 198%lant Breeding Principles and methodi&lyani Publishers

Abraham, Z. 2017 . Fruit Breeding. Astral Interoaal (P) Ltd., New Delhi.

Ray, P.K. 2002. Breeding of Tropical and Subtropical Fruits. Narosa Publishing House,
New Delhi.

e-reading: http://ecourses.iasri.res.in/
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Course Na : H/FS-248 Course Title: Dryland Horticulture
Credit hours: (1+1)2 Semester IV

Theroy-Definition, importance and limitation of dry land horticulture, present status and future
scope. Constraints encounter in dry lands. Adimatic features in rain shadow areas, scarse
water resources, high temperature, soil erosionpfilosses etc. Tehniques and management

of dry land horticulture.watershed development, soil and water conservation mtetiradss,
contour bundsetc. Methods of control and impounding of +oifi waterfarm ponds, trenches,
macro catch pitgtc.,in-situ water harveshg methods, micro catchment, different types of tree
basins etc. Methods of reducing evapotranspiration, use of shelter belts, mulches,
antitranspirants, growth regulators, etc. water use efficieeeg based, economic and
conjunctive use of water, micrgystems of irrigation etc. Selection of plants having drought
resistancé&pecial horticultural features of dry land horticultural cr8pgcial techniques,
planting and after carese of seedling races, root stodkssitu grafting, deep pitting/planting
canopy management etc. Characters and special adaptation of crops: ber, aonla, annona, jamun.
wood apple, bael, date palm, phalsa, fig, and tamak#tackingnut , Charoli , Passion fruit &
Jackfruit Pomegrante

Practical- Study of rainfall patternsContour bunding/trenching, micro catchments, soil
erosion and its control. Study of evapotranspiration, mulches and micro irrigation systems.
Special techniques of planting and aftercare in dry lands. Study of morphological and
anatomical features of drght tolerant fruit crops.

Lesson/Course Plan

Lecture Topic Weightage
No. (%)
1 Definition, importance and limitation of dry land horticulture 10
2 Present status and future scope. Constraints encounter in dry 10
3 Agro-climatic features imain shadow areas, scarse water 05
resources, high temperature, soil erosion;afilosses etc.
4,5 Techniques and management of dry land horticulture: waters 05

development, soil and water conservation methedsces,
contour bundsetc. Methods o€ontrol and impounding of ruaff
waterfarm ponds, trenches, macro catch pitsjetsitu water
harvesting methods, micro catchment, different types of tree
basins etc

6 Methods of reducing evapotranspiration, use of shelter belts, 05
mulchesantitranspirants, growth regulators, etc
Water use efficieneyeed based, economic and conjunctive use of water, Mi
systems of irrigation etc. Special techniques, planting and afteusaref
seedling races, root stochs;situ grafting, deep pitting/planting, canopy
management etc drought resistance Characters and special adaptation of
following crop

7 Ber and Aonla 10
8 Annona and Jamun 10
9 Pomegranate 5
10 Tamarind and Loquat 5
11 Fig and Phalsa 10
12 Woodapple, bael 5
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13 Date palm 5
14 Charoli 5
15 Carambola, Durian, Marking Nut 5
16 Rambutan, Bilimbi 5
Total 100
Practical programme
Practical No. Topics
1 Study of rainfall patterns
2 Contour bunding
3 Trenching
4 Micro catchments
5 Soil erosion and its control.
6 Study of evapotranspiration,
7 Mulching
8 Irrigation systemsSurface
9 Irrigation systemsSub Surface
10 Micro irrigation
11 Special techniques of planting and aftercare in dry lands
12 Special horticultural practices dry land plants
13 Training in dry land plants
14 Pruning in dry land plants
15 Study of morphological and anatomical features of drought tolerant fry
crops.
16 Study of morphological and anatomical featuresadinity tolerant fruit
crops.
Suggested reading:
Reference Books:
1 ChadhaK. L. (ICAR)2002,2001Hand book of HorticulturelCAR, New Delhi
1 Chundawat, B.S. 199@\rid Fruit Culture. Oxford and IBH, New Delhi.
1 P.L. Taroj, B.B. Vashishtha, D.G.Dhandar. 20@dvances in AridHorticulture.
Internal Book Distributing Co., Lucknow.
1 T. Pradeep Kumar, B. Suma, JyoBhtiaskarand K.N.Sathesan. 2008anagement of
Horticultural Crops New India Publishing Agency.
9 Fruit culture in India , Shyam Singh , S. Krishnamurth§ &L. Katyal .
9 Prodution technology of fruit cropK. G. Shanmmugavellu .

e-reading: http://ecourses.iasri.res.in/

44


http://ecourses.iasri.res.in/

DEPARTMENT OF
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DEPARTMENT OF VEGETABLE SCIENCE

Course No.- H/VS 7232  Course title:- Tropical and sub-tropical vegetableCrops
Credit hours: (2+1)3 Semester- I

Theroy- Area, production, economic importanseope and export potential of tropical and
subtropical vegetable crops. Types of Vegetable Farming, Classification of vegetables,
Description of varieties and hybrid, climate and soil requirements, seed rate, preparation of
field, nursery practices; traplenting of vegetable crops and planting for directly
sown/transplanted vegetable crops. Spacing, planting systems, water and weed management;
nutrient management and deficiencies, use of chemicals and growth regulators. Cropping
systems, harvest, yieldpgtharvest handling, economics and marketing of tropical and sub
tropical vegetable crops such as tomato, brinjal, chiliepsicum,okra, amaranthus, cluster
beans, cowpea, ldbb, snap bean, cucurbits, moringa, curry leaf, agathitulaca, basella,

sorrel and roselle.

Practical- Identification and description of tropical and swbpical vegetable crops; nursery
practices and transplanting, preparation of field and sowing/planting for direct sown and
planted vegetable crops.Herbicide use in vegetable culture; top dressing ldeferind
intercultural; use of growth regulators; identification of nutrient deficiencies.Physiological
disorder.Harvest indices and maturity standards-lpmstesthandling and storage, marketing,
cost of cultivation for tropical and sutvopical vegedble crops), project preparation for
commercial cultivation.

Lesson / Course PlanTheory

Lecture Particulars Weighta
s No. ges (%)
1 Introduction, scope and importance of vegetable. 8
2 Area, production, economic importance and export potentitabpical and 5
subtropical vegetables and tuber crops.
3 Types of vegetable farming. 5
4 Vegetable classification. 5

Description of varieties and hybrid, climate and soil requirements, seed
preparation of field, nursery practices; transplanting of vegetable crop
planting for directly sown/transplanted vegetable crops. Spacing, ple
systems, water and weathnagement; nutrient management and deficiencieg
of chemicals and growth regulators. Cropping systems, harvest, yield,
harvest handling, economics and marketing of

5-10 | Tomato, chilli, brinjal, capsicum. 10

11 Okra 5

12 Cucumber

13 Pumpkin and squashes.

14-18 | Bitter gourd, ridge gourd snake, gourd, bottle gourd, sponge gourd. 8

19-20 | Musk melon and water melon

0o

21-24 | BeansFrench bear, cluster bean cowpea, yard long bean and dolichos bean 10

2526 | Leafy vegetablesAmaranthus, Mustard, Coriander, Methi. 5

27 Under exploited cucurbitssweet gourd, pointed gourd, little gourd. 5

2829 | Moringa and curry leaf 8

30 Agathi, Basella, Portulaca. 4

31 Sorelle and Rooselle 3

32 Recommendations of joint Agresco. 3
Total 100
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Practical programme

Practical.No. Particulars
1 Identification of tropical vegetable crops
2 Identification of subtropical vegetable crops
3 Raising vegetable seedlings of improved varieties
5 Field preparation and lay out for vegetatileps
6 Seed treatment and sowing of vegetable corps.
7 Planting and transplanting of vegetables crops
8 Integrated weed management in veg crops.
9 Methods of irrigation and manuring
10 Use of plant growth regulators in veg. production.
11 Identification of nutritional deficiencies in veg. crops and remedies.
12 Identification of physiological disorders in veg. crops.
13 Harvesting indices and maturity standards.
14 Harvesting of vegetables.
15 Packaging and storage of vegetable crops.
16 Project preparation and cost of cultivation of any two vegetables.

Sugested readings:
Text book:
1 B.R.Choudhary, 2009A Text book on production technology of vegetalitedyani

Publishers. Ludhiana.

1 S. Thamburaj, 2014lext book of vegetable, tubeops and SpicesCAR, New Delhi
Reference Books:
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Choudhury, B. (ICAR). 1990. Vegetables. 8th edition, National Book Trust, New Delhi.
Haldavnekar, P.C.; Parulekar, Y.R.; Mali, P.C. and Haldankar, P.M, 201&abdes
Production TechnologyAstral International.

K S Yawalkar,2008.Vegetable crops in IndigAgri-Horticultural Pub. HouseNagpur.
2004

K.L.Chadha1993.Advances in HorticultureMalhotra publishing house. New Delhi
K.V.Kamath, 200A/egetable Crop Productioi©xford Book Companylaipur
M.K.Rana, 2008 lericulture in India Kalyani Publishers. Ludhiana
M.S.Dhaliwal,2008.Handbook of Vegetable Cragsalyani Publishers. Ludhiana
Nath Prem1994Vegetables for the Tropical RegiofSAR New Delhi

P.Hazra, 2011Modern Technology iVegetable ProductianNew India Publishing
Agency. New Delhi.

Pratibha Sharm&007.Vegetable Disease Diagnosis and Biomanagemextishkar
PublishersJaipur

Premnath, Sundari Velayudhan and Singh, D.P., 19&getables for the tropical
region ICAR, New Delhi.Publishing Co. Pvt. Ltd, New Delhi.

Shanmugavelu, K.G., 198Broduction Technology of Vegetable Cro@xford &IBH
Singh, D.K., 2007.Modern Vegetable varieties and productiolBN publishers,
Technology International Book Distributing Cloucknow.

Singh, Umashankar, 200Bwdian VegetablesAnmol Publications. Pvt.Ltd .New Delhi.
T.K.Bose, 2002/egetable CropdNayaprakash. Kolkata

T.R.Gopal Krishnan, 2007Vegetable CropsNew India Publishing Agency. New
Delhi.

e-reading: http://ecourses.iasri.res.in/
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Course Nao- H/VS-243 Title: Spices and condiments

Credit hoursi (2+1) 3 Semester IV

Theory - History, scope and importanc@&resent statusarea and production, uses, export
potential and role in national economy. Classification, soil and climate, propagagdn
vegetative and micropropagation, systems and methods of planting. Nutritional management,
irrigation practices, weed control, mhlog and cover cropping. Training and pruning
practices, role of growth regulators, shade crops and shade regulation. Harvestihg st
technology, packaging, storage, value added products, methods of extraction of essential oil and
oleoresins. Ecarmics of cultivation, role of Spice Board and Pepper. Export Promotion
Council, institutions and research centers in R&D. Crops: Cardamom, pepper, ginger, turmeric,
clove, nutmeg, cinnamon, all spice, curry leaf, coriander, fenugreek, fennel, cumiceldiy,
bishops weed, saffron, vanilla, thyme rosem@mggano, Mint Sweet and Sour.

Practicals - Identification of varieties: propagation, seed treatniesdwing; layout, planting;
hoeing and earthing up; manuring and use of weedicides, trainingamdg fixing maturity
standards, harvesting, curing, processing, grading and extraction of essential oils and
oleoresins. Visit to commercial plantations.

Lesson/Course plan Theory

Lecture : Weightage
No. Topics (%)

History, difference in spiceand condiments, importance of spig
1-2 and condiments. Scope of spices and condiments in India ang 15
export potential

Climate and soil requirements, area, production, propag
method including micro propagation, varieties, planting, afterc
irrigation, nutrient and weed management, cover crop,
mulching, training and pruning, use of growth regulators, s
regulation, harvesting, curing, packaging, storage, extraction (
and oleoresins, economics of the following crops

3-8 Tree Spices: Black pepper, Clove, Nutmeg, Cinnamon, Allspice 10
9-10 Cardamom 10
11-14 | Condiments: Turmeric Ginger 10
1516 Kokum, 5

17 Curry leaf 05
1822 | Seed spices: Coriander, Fenugreek, Fennel, cumin, Celery 10

Bi shopos we ed, Di | |
2324 | Saffron, Vanilla 10
2526 Herbal specis: Thyme, Rose merry, Oregano 5

27 Mint Sweet and Sour 5
28-29 Role of spice board and pepper export promotion 5
30-31 Institutions and Research stations in R & D of spice crop 5

32 Recommendations of Joint Agresco 5

Total 100
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Practical programme-

Practical | Topic
No.
1 Identification and description of different spices.
2 Identification and description of different condiments
3 Study of varieties of different spices and condiments
4 Propagatiormethods and nursery management in spices.
5 Propagation methods and nursery management in condiments
6 Special horticultural practices in spices and condiments
7 Intercultural Operations in spice gardens
8 Intercultural Operations ioondimentgyardens
9 Harvesting, maturity indicegirading of spices
10 Harvesting, maturity indicegyrading of condiments
11 Storage of spices and condiments
12 Processing of spices and condiments
13 Extraction of essential oil and oleoresin from spicescamdiiments.
14 Integrated pest management of spices and condiments
15 Integrated disease management of spices and condiments
16 Visit to commercial plantations of spices and condiments.
SuggestedReading:
Reference Books:
1 Kumar, N. J.B. M. Md. Abdul khaddar, Ranga Swamy, P. and Irulappan, I., 1997.
Introduction to Spices, Plantation Crops, and aromatic crapgord & IBH, New Delhi.
1 Pruthi, J.S., 198®pices and Condimentscademic Press, New York.
1 Pruthi, J.S., 1993Major Spices of India Crop Management Postharvest Technology
ICAR, New Delhi.
1 Pruthi, J.S., 2001.Minor Spices and Condimer@&op ManagementPost Harvest
Technology.ICAR, New Delhi.
1 Purseglove, Brown, E.G. Green, G.Z. Robbins, S.R.J. London, Longmah, 38ices
Vol.l & I.
1 Shanmugavelu, K.G. and Madhava Rao, 198f@ices and Plantation Crop$adras
Popular Book Depot.
1 Shanmugavelu, K.G. Kumar, N and Peter, K.V., 20@@mduction technology of spices

and plantation cropsAgrosis, Jodhpur

e-reading: http://ecourses.iasri.res.in/
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Course No: H/VS-356 Course title: Breeding of Vegetable Tuber and Spice Crops
Credit hours : (2+1)3 Semester. V

Theory- Breeding objectives and important concepts of breeding self pollinated cross
pollinated and vegetatively propagated crops. Plant genetic resources, their conservation and
utilization in crop improvemenBreeding for insect resistance, breeding for disease meststa
breeding for abiotic resistanc®&jale sterility and incompatibility and their utilization in
development of hybrids. Origin, distribution of species, wild relatiaed forms of vegetable

crops viz., Solanaceous vegetables: TomaByjnjal, Capsicum,Chilli, Okra, Cucurbits:
Cucumber, Watermelon, Bitter gourd, Bottle gourd, Cole crops: Cabbage, Cauliflower, Tuber
crops: Potato, Sweet potato, Cassava, Discordia, Root crops: Carrot, Radish, Spice crops:
Ginger, Turmeric, Leafy vegetables: Amaranthus,ugeeek and Spinach, Legume vegetables:
Pea, Dolichus bean, Cluster bean. Breeding procedures for development of hybrids/varieties in
various crops viz., Introduction, Selection, Hybridization, Mutation, Polyploidy and Heterosis.
Application of biotechnolgy in vegetable crop improvement.Genetic basis of adoptability and
stability.

Practical - Breeder kit,Floral biology and pollination mechanism in self and cross pollinated
vegetables, tuber crops and spices. Working out phenotypic and gerfasiability, genetic
advancesCA, SCA, combining ability, heterosis, heterobeltosis, standard heterosisk G
interactions (stability analysisPreparation and uses of chemical and physical mutagens.
Polyploidy breeding and chromosomal studies. Tectlesgof i hybrid seed production.
Maintenance of breeding records.

Lesson plar Theory

Lecture Topic Weightage
No. (%)
1 Breeding objectives 5
2 Important concepts of breeding self pollinated cross pollinated 10
vegetatively propagated crops.
3 Plant genetic resources, their conservation and utilization in 5
improvement.
4-5 Breeding for insect resistand&eeding for disease resistance 5
6-7 Breeding for abiotic resistance 5
8-9 Male sterility and incompatibility and their utilization in 10

development of hybrids.
Origin, distribution of species, wild relatives and foramsl reeding
procedures for development of hybrids/varieties in various crops

10-12 | Solanaceousegetables: Tomato, Brinjal, Capsicum, Chilli 10

13 Okra 5
14-17 | Cucurbits: Cucumber, Watermelon, Bitter gourd, Bottle gourd 5
1819 | Cole Crops: Cabbage, Cauliflower 05

20 Tuber crops: Potato, Sweet potato, Cassava, Discordia 05
21-22 | Bulb Crops :Onion and Garlic 5
23-24 | Root crops: Carrot, Radish 5
2526 | Leafy vegetablesAmaranthus, Fenugreek and Spinach 5
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27 Legume Vegetables: Pea, Dolichus bean, Cluster bean. 5
28-29 | Spice cropsGinger, Turmeric 5
30-31 | Genetic basis of adoptability asthbility 5

32 Recommendations of Joint Agresco 5

Total 100

Practical programme

Practical Topics
No.
1 Field equipment for Plant BreedeBreeder kit
2 Selfing Methods
3 Floral Biology and Hybridization Technigsien solanaceous vegetable
4 Floral Biology and Hybridization Technigsie crucifers
5 Floral Biology and Hybridization Technigsién cucurbitaceous
6 Floral Biology and Hybridization Technigsién leguminous vegetable
7 Floral Biology and Hybridization Technigsién rootvegetables
8 Floral Biology and Hybridization Technigsién alliums
9 Floral Biology and Hybridization Technigsién tuber crops
10 Floral Biology and Hybridization Technigsién spices
11 Working out phenotypic and genotypic heritability, genetic adva@CGA,
SCA, combining ability
12 Heterosis, heterobeltosis, standard heterosis, GXE interactions (stability analysis)
13 Preparation and uses of chemical and physical mutagens.
14 Polyploidy breeding and chromosomal studies.
15 Techniques of Fhybrid seed production.
16 Maintenance of breeding records.
Suggestedreading:
Reference Books:
1 Fageria, M.S., 2011Vegetable Crops Breeding and Seed ProductiorKalyani

T
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Publishersl.udhiana.

H.P. Singh, 2009Vegetable Varieties of IndiéStudium Press (India) Pvt LttNew
Delhi.

Hari Hara Ram, 2018egetable Breeding: Principle and PracticesKalyani
Publishers. Ludhiana.

Kallo G, 1998.Vegetable Breeding (Vol.l to IMERC Press. [Brida. 1988.

M.S. Dhaliwal2012.Techniquef DevelopingHybridsin VegetableCrops Agrobios.
Jodhpur

M.S.Dhaliwal, 2009.Vegetable Seed Production & Hybrid Technologd$alyani
Publishers. Ludhiana.

P.K.Singh, 2005Hybrid Vegetable Developme@RC Press. Florida.

Vishnu Swaroop, 2014/egetable Science ®chnology in IndiaKalyani Publishers.
Ludhiana.

e-reading: http://ecourses.iastri.res.in/
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Course No- H/VS-367 Title: Seed production of vegetable, Tuber and spice crops
Credit hoursi (2+1)3 SenesterVI

Theroy- Introduction and history of seed industry in India.Definition of seed, clagpes of
seed.Differences between grain and seed.Importance and scope of vegetable seed production in
India.Principles of vegetable segdoduction. Role of temperature, humidity and light in
vegetable seed production, land requirements, climate, season, planting time, nursery
management, seed rate, rouging, seed extraction and storage of cole crops, root vegetables,
solanaceous vegetablasjcurbits, okra, leafy vegetables, bulb crops, leguminous vegetables
and exotic vegetables. Seed germination and purity anabjigisl and seed standards.Seed
drying and extractiorSeed legislation.

Practical-Study of seed structure, colour size, shape texture.Field inspection of seed
crops.Practices in rouging.Harvesting and seed extraction.Germination and purity analysis.
Methods of seed production, Seed certification in cole crops, root vegetables, bulb crops,
solanaceous vegetables, cucurbiterap leafy vegetables, leguminous vegetables and exotic
vegetables. Seed processing machines. Visit to seed production units.

Lesson/course plan

Lecture Topics Weightage
No. (%)
1.2 History of seed industry in India, Definition of seed afifference 8

between grain and seed and classes,types of seed
34 Importance and scope of seed production in india,Principles of 8
production
5-6 Role of climate (Light, humidity, temp. etc) on vegetable s 4
production.
7 Agencies ofpollination and isolation distance in vegetable s 4
production.
8 Field standards and seed standards. 4
9-10 Seed production methods in cole crops. (cabbage, cauliflc 8

knolkhol, broccoli)

11-12 Seed production methods in solanaceous dtopsato, chilli, brinjal, 8
bellpeper)
1315 Seed production methods in cucurbits (cucumber, Bitter go 8
pumpkin, Watermelon)
16-17 Seed production methods in leafy vegetablesugreek amaranthus 4
palak)
1821 Seed production methods in beaasd peas (pea, french bei 4
dolichos bean)
22-23 Seed production methods in bulb crops (onion, garlic) 7
24-25 Seed production methods in tuber crops (potato, sweet potato) 4
26-27 Seed production in root vegetables (radish, carrot) 4
28-29 Seedextraction, drying, processing and storage of seed. 7
30 Seed testing for germination, viability and purity. 7
31 Seed production in seed spice crops(Coriander) 7
32 Seed act / legislatioRecommendations of Joint Agresco. 4
Total 100
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Practicals programme

Practical | Topics

No.

1 Study of seed structure, size, shape etc.

2 Objectives and practices of field inspection.

3 Objectives and practices in rouging.

4 Seed sampling techniques and types of seed samples

5 Seed testing techniques fdetermination of percent germination,viabili

purity.

6 Seed classes or types on the basis of physical and genetical purity
7 Harvesting, extraction, processing, drying of seeds.

8 Packaging, labelling and storage of Seeds.

9 Methods of seedroduction in cole crops.

10 Methods of seed production in root vegetables.

11 Methods of seed production in bulb crops.

12 Methods of seed production in solanaceous crops

13 Methods of seed production in cucurbitaceous crops.

14 Methods of seegroduction in leafy vegetables.

15 Methods of seed production in leguminous vegetables.

16 Visit to seed production plots, seed processing units and seed f

laboratory.
SuggestedReading:

Reference Books:

Agarwal, P. K. 2010Techniques irseed Science and Technolo§gputh Asian

Agrawal R. L. 1999Seed Technologpxford and IBH Publicity Company, New Delhi.

Arya, Prem Singh. 2003/egetable seed Production Principlé&alyani Publishers.

Fageria, M. S. 201Negetable CropsBreeding ad Seed ProductiorKalyani

G.N. Kulkarni, 2002Principles of Seed Technolad§alyani Publishers, Ludhiana.

Geetharani, P. 2007Seed Technology in Horticultural Crap®NPH Publications.

Jodhpur.

1 Khare, D. and Bhole, M.S. 2008eed Technologscientifc Publishers (India)
Jodhpur.

1 L.O. Copeland, 1999.Principles of Seed Science and Technaolo@pringer

Publications. Ludhiana.

N.P. Nema, 198&rinciples of seed certification and Testigdlied Publications.

Nemgal Singh, P.K. Singh, Y.K. Singh and &drakumar, 2006/egetable Seed

Production Technologyinternational book distributing co., Lucknow.

1 P. Hazra and M.G. Som, 2009egetable seed production and Hybrid Technalogy
Kalyani Publishers, Ludhiana.

1 Prem Singh Arya, 2003/egetable breedinggroduction and seed productioKalyani

publishers, New Delhi.

Rattan lalAgarwal, 199%eed technologyoxford & IBH, New Delhi

Raymond A.T, 2000.Vegetable Seed Productiddxford University Press, USA

Singh, Prabhakar.201%eed Production Technology of vegetdbdga Publishing

House New Delhi.

1 Singh, S.P. 2001Seed Production in Commercial Vegetabl@égrotech Publishing

Academy, Udaipur.

E N
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http://www.goodreads.com/author/show/1063871.Raymond_A_T_George

1 Vanangamudi, K. 2006. Natarajan?. Srimathi, N.Natarajan, T. Saravanan,
M.Bhaskaran, A. Bharathi, P. Nateshan, K. Malarkddlvances in Seed Science
Agrobios (India), Jodhpur.

1 Vanangamudi, K.2010/egetable Hybrid Seed Production and Managem&gitobios.
Jodhpur

e-reading: http://ecourses.iasri.res.in/
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Course No- H/VSz245 Course title:- Temperate Vegetable crops
Credit hours: (1+1) 2 Semester IV

Theory i Scope andmportance ofcool season vegetable crops in nutrition and national
economy. Area, production, export potential, description of varieties and hybrids, origin,
climate and soil, production technologies, paatvest technology and Marketing of cabbage,
cauliflower, knotk h o | sprouting broccol i, Brussel s ¢
spinach, garlic, onion, leek, radish, carrot, turnip, beet root, peas, broad beans, rhubarb,
asparagus, globe artichoke, Vegetable kale, fenugreek and coriander.

Practical - Identification anddescription of varieties/hybrids; propagation methods, nursery
management; preparation of field, sowing/transplantinge of plant growth regulators;
identification of physiological and nutritional disorders and their corrections; targopest
and diseases; pekarvest handling; cost of cultivati@md field visits to commercial farms.

Lession/Course Plan Theory

Le;:)u.re Particulars Wel(%z;ages
1 Scope andmportance of cool season vegetable crops in 10
nutrition and nationaéconomy.
2 Area, production, export potential, description of Temperate 10
Vegetables
Description of varieties and hybrids, origin, climate and soil
production technologiepostharvest technology and
marketing of
3 Cabbage 8
4 Cauliflower 8
5 Sprouting Brocoli 8
6 Chinesse cabbage 4
7 Knol Khol 4
8 B r u sssSerbuf Lettuce 4
9-10 Radish, CarrqgfTurnip, Beet root 8
11 Pea, Broad Bean 8
12 Palak, Spinachcoriander, fenugreek 8
13 Onion 8
14 Garlic 4
15 Asparagusl.eek, Globe artichokeKale, fenugreek, coriander 4
16 Recommendations of Joint Agresco 4
Total 100
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Practical Programme

Practical Particulars
No.
1 Identification temperate Vegetables
2 Botanical description of temperate vegetables
3 Identification and description of commercially important varieties of
temperate vegetables.
4 Botanicaldescriptioncommercially important varieties of temperate
vegetables.
5 Propagation methods, nursery manager®aising seedlingsf temperate
vegetables
6 Use of Plant Growth Regulators in temperate vegetables
7 Landpreparation anthyout of planting
8 Transplanting of temperate vegetables
9 Identification of physiological disorders in temperate vegetables and
remedies
10 Methods of irrigation
11 Manures and Fertilizer application
12 Identification of nutritional deficiencies in temperate vegetables and thei
control measures
13 Maturity indices and harvesting of temperate vegetables, Packaging anc
storage of temperategetables.
14 Estimation of cost of cultivation of temperate vegetables.
15 ImportantPest and diseases in vegetables
16 Field visit to vegetable farmendwegetable market
Suggestedreading:
Text books:

1 B.R.Choudhary 2008Text book on productiotechnology of vegetableKalyani

Publishers. Ludhiana.

1 S. Thamburaj. 2014lext book of vegetable, tuber crops and Spik&&R, New Delhi.
Reference Books:

T
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Bose, T.K. 2003. Vegetable Crops. Naya udyog publishers, Kolkata. 2002. Naya
Prakash, Calcutta.

Choudhery, B., 1990. Vegetables. 8th edition. National Book Trust, New Delhi.
Haldavnekar, P.C.; Parulekar, Y.R.; Mali, P.C. and Haldankar, P.M,2015. Vegétables
Production TechnologyAstral International.

K S Yawalkar,2004Vegetable crops in Indiggri-Horticultural Pub. HouseéNagpur.
K.L.Chadhal1993Advances in HorticultureMalhotra publishing house. New Delhi
K.V.Kamath. 200A/egetable Crop Productioi®©xford Book Company. Jaipur

M.K.Rana, 2008lericulture in India Kalyani Publishers. Ludhiana

M.S.Dhaliwal, 20084andbook of Vegetable Crogsalyani Publishers. Ludhiana

Nath Prem1994Vegetables for the Tropical RegiohSAR New Delhi

P.Hazra. 200&.egetable scienc&alyani Publishers .Ludhiana

P.Hazra. 2011Modern Technology in Vegetable BErietion New India Publishing
Agency. New Delhi.

Pratibha SharmaQ07.VegetablesDisease Diagnosis and BiomanagemeXtishkar
PublishersJaipur

Prem Singh Arya, 1999. Vegetable Seed Production Principles. Kalyani Publishers,
New Delhi.
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1 ShanmugavelK.G. 1989. Production technology of vegetable crops. Oxford and IBH
publishing Co. Pvt. Ltd, New Delhi.

1 Singh, Umashankar, 200Bdian VegetablesAnmol Publications. Pvt.Ltd. New Delhi.

1 T.K.Bose. 2002/egetable CropdNayaprakash. Kolkata

1 T.R.Gopal Krisiman, 2007.Vegetable CropsNew India Publishing Agency. New
Delhi.

1 Uma Shankar2008. Vegetable Pest Management Guide for Farmdémgernational
Book Distribution Co. Publication. Lucknow.

e-reading: http://ecourses.iasri.res.in/
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Course No- H/VS -121 Course title:- Potato and Tuber Crops
Credit hours: (1+1)2 Semester Il

Theory - Origin, area, production, economic importance and export potential of potato and
tropical, subtropical and temperate tuber crops; description of varieties and hybrids. Climate
and soil requirement, season; seed rate; preparation of field; plantinggsaspiacing; water,
nutrient and weed management; nutrient deficiencies. Use of chemicals and growth regulators;
cropping systems. Harvesting practices, yield; economic of cultivation lRarsest handling

and storage, field and seed standards, marke@ngps to be covered potato, sweet potato,

arrow root, cassava, colocasia, xanthosoma, amorphophallus, dioscorea, Jerusalem artichoke,
horse radish and other under exploited tuber crops.

Practical - Identification and description of potato and tropicalptropical and temperate
tuber crops; planting systems and practices; field preparation and sowing/planting. Top
dressing of fertilizers and interculture and use of herbicides and growth regulators;
identification of nutrient deficiencies, physiologiadisorders; harvest indices and maturity
standards, posgtarvest handling and storage, marketing. Seed collection, working out cost of
cultivation, project preparation of commercial cultivation.

Lesson/Course PlarTheory

Lectures Particulars Weightages
No. (%)
1 Scope and importance of potato and other tuber crops 10
2 Nutritional importance of Potato and tuber crops. 4
3 Area, Production and export potential of various tuber cr 10

cultivation practices including soil and climate, season, seed
preparation of field planting, spacing, water, nutrient and W
management . Deficiencies anadd
chemicals, Special intercultural operations, cropping sys
Harvesting and vyield. Economics of cultivatiorBostharvest
handling field and seed standards and marketing of

4-5 Potato 10
6 Sweet potato 10
7 Cassava 8
8 Colocasia 4
9 Xanthosoma 4
10 Amorphophallus 8
11 Greater yam 4
12 Aerial Yam 8
13 Lesser yam 8
14-15 | Jerusalem artichoke, Hordeaddish, Yam bean, Arrow root a 8

Chinese potato and other under exploited tubers

IS

16 Recommendations of Joint Agresco.

Total 100
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Practical programme

Practical No. Particulars

1 Identification and description of various tuber crops.

2 Study of various propagation methods in tuber crops

3 Field preparation and planting of Sweet potato, Potato,

4 Field preparation and planting AfnorphophallusColocasia,
5 Field preparation and planting of Cassava,
6

7

8

9

Field preparation and planting of Aerial Yam, Lesser yam etc.
Nutrient management in tuber crops.

Intercultural operations in potato.

Intercultural operations in tuber crops

10 Nutrient deficiencies and physiological disorders in tuber crops.
11 Study of maturity indices and harvesting of various tuber crops
12 Postharvest handling curing to storage of tuber crops.

13 Marketing of tuber crops.

14 Working of cost of cultivation oimportant tubers.

15 Preparation of commercially viable project proposal.

16 Visit to tuber research station /farmers field.

Suggested Reading:
Text books:
1 S. Thamburaj. 2014 ext book of vegetable, tuber crops and Spik&&R, New Delhi.

1 B.R.Choudhary 2008.Text book oproduction technology of vegetahlé&alyani
Publishers. Ludhiana.

Reference Books:
1 T.K.Bose. 2002/egetable CropdNayaprakash. Kolkata

1 P.Hazra. 201IModern Technology in Vegetable Productidlew India Publishing
Agency. New Delhi.

1 T.R.Gopal Krishnan2007.Vegetable CropsNew India Publishing Agency. New
Delhi.

K.V.Kamath. 200A/egetable Crop Productioi©xford Book Company. Jaipur
M.S.Dhaliwal, 20084dandbook of Vegetable Craogsalyani Publishers. Ludhiana
Singh, Umashankar, 200Bwdian VegetablesAnmol Publications. Pvt.Ltd .New Delhi.
K S Yawalkar,2004Vegetable crops in Indiggri-Horticultural Pub. HouséNagpur.
M.K.Rana, 2008lericulture in India Kalyani Publishers. Ludhiana

P.Hazra. 200&/egetable scienc&alyani Publishers .Ludhiana
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Pratibha SharmaQ07Vegetables : Disease Diagnosis and Biomanagemerghkar
PublishersJaipur

1 Uma Shankar2008.Vegetable Pest Management Guide for Farmiaternational
Book Distribution Co. Publication. Lucknow.

Nath Prem1994Vegetables for # Tropical RegiondCAR New Delhi
K.L.Chadhal1993Advances in HorticultureMalhotra publishing house. New Delhi
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1 Shanmugavelu, K.G. 1989. Production technology of vegetable crops. Oxford and IBH
publishing Co. Pvt. Ltd, New Delhi.

1 Bose, T.K. 2003Vegetable Crops. Naya udyog publishers, Kolkata. 2002. Naya
Prakash, Calcutta.

1 Prem Singh Arya, 1999. Vegetable Seed Production Principles. Kalyani Publishers,
New Delhi.

Choudhery, B., 1990. Vegetables. 8th edition. National Book Trust, New Delhi.
VincentLebot, 2008Tropical roots and tuber crop£AVI.
J.E. Bradashaw, 2010. Root and tuber crops. Springer Publications.

e-reading: http://ecourses.iasri.res.in/
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Course No: H/VS- 244 Course title -Precision Farming and Protected Cultivation
Credit hours : ( 2+1)3 Semester. IV

Theory-Precision farmingi laser levelling, mechanized direct seed sowing, seedling and
sapling transplanting, mapping of soils and plant attributes, sdeif&pinput application,

weed management, insect pests and disease management, yield mapping in horticultural crops.
Green house technology, Introductiommportance,scope,advantages and-adigantages,

Types of Green Houses; Plant response to Greenhouse environment, Planning and design of
greenhouses, Design criteria of greenhouse for cooling and heating purposes.Green house
equipment, materials of construction for traditional and low cost green hdusgation

systems used in greenhouses, Typical applications, passive solar green house, hot air
greenhouse heating systems, green house drying. Cost estimation and economic analysis.
Choice of crops for cultivation under greenhouses, problems / cotsti@Eingreenhouse
cultivation and future strategies. Growing media, soil culture, type of soil required, drainage,
flooding and leaching, soil pasteurization in peat moss and mixtures, rock wool and other inert
media, nutrient film technique (NFT) / hydrapos.

Practical- Study of different types of greenhouses based on shaifig, construction and
cladding materials; Calculation of air rate exchange in an active summer winter cooling
system; Calculation of rate of air exchange in an active winter gpsiyistem; Estimation of

drying rate of agricultural products inside green house; Testing of soil and water to study its
suitability for growing crops in greenhouses; The study of fertigation requirements for
greenhouses crops and estimation of E.C. infénggation solution; The study of various
growing media used in raising of greenhouse crops and their preparation and pasteurization /
sterilization; Visit to commercial greenhousEspnomics of protected cultivation.

Lesson/Course PlanTheory

Lecture Topics Weightage
No. (%)
1 Precision farming Introduction and history 8

2 Precision farming Importance and Scope

3 Laser leveling, mechanized direct seed sowing seedling and s 3
transplanting

4 Mapping of soils and plant attributes 4

5 Site specific input application 8

6 Weed management 4

7 Insect pests and disease management 4

8 Yield mapping in horticultural crops. 4

9 Green house technology Introduction viz. Importance,scope 8
advantages and davantages.

10 Types of Green Housdsased on shape, utility, construction an
cladding materials;

11 Plant response to Greenhouse environment 4

12 Planning and design of greenhouses 4

13 Design criteria of greenhouse for cooling and heating purposes 8

14 Greenhouse equipment

15 Materials of construction for traditional and low cost green houses

16 Irrigation systems used in greenhouses

17 Net house cultivation 8

18 Passive solar green house 3

19 Hot air greenhouse heating systems
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20 Green housdrying

21-25 | Choice of crops for -cultivation under greenhouses Tom 16

Capsicum, Cabbage, Cauliflower, Cucumber, Broccoli, Chin
cabbage, Spinach, Lettuce

26-27 | Cost estimation and economic analysis 4
28 Problems / constraints of greenhouse cultivation and future strate 4
29 Growing media, Soil culturdype of soil required 3
30 Drainage- flooding and leaching
31 Soil pasteurization in peat moss and mixtures, Rock wool and ( 3

inert media

32 Nutrient film technique (NFT) HydroponiBecommendations o
joint Agresco

Total 100

Practical programme

Practical No. Topics

1 Study of different types of greenhouses based on shlity,

2 Study of different types of greenhouses basedonstruction and claddin
materials

3 Calculation of air rate exchange in an active summer winter cooling syster

4 Estimation of drying rate of agricultural products inside green house;

5 Testing of soil and water to study its suitability for growangps in
greenhouses;

6 The study of fertigation requirements for greenhouses crops and estimatig
E.C. in the fertigation solution;

7 The study of various growing media used in raising of greenhouse crops g
their preparation and pasteurizationergization;

8 Visit to commercial greenhouses;

9 Cultivation of Capsicum under protected cultivation

10 Cultivation of Tomato under protected cultivation

11 Cultivation of Cucumber under protected cultivation

12 Cultivation of Cucurbits undgarotected cultivation with mulches

13 Cultivation of Summer squash under protected cultivation with mulches

14 Cultivation of melons and beans under protected cultivation with mulches

15 Cultivation of spinach, coriander

16 Economics of protecteclltivation

Suggestedreading:

Reference Books:
1 Aldrich R A and Bartok J W. 1994. NRAES, Riley, Robb Hall. Green House
Engineering. Cornell University, Ithaca, New York.

1 Balraj Singh 2006. Protected cultivation of vegetable crops. Kalyani Publishers,
Ludhiana.

1 Brahma Singh, 2014.Advances in Protected Cultivation. New India Publisgengcy.
New Delhi.

1 Jitendra Singh2015.Precision Farming in Horticulture. New India Fsibhg Agency.
New Delhi.
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https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Balraj+Singh%22
http://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&text=Jitendra+Singh&search-alias=digital-text&field-author=Jitendra+Singh&sort=relevancerank

i Jitendra Singh, S.K. Jain, L.K. Dashora, B.S. Cundawat.2013. Precision forming in
Horticulture. New India Publishing Agency, New Delhi.
Pant V Nelson. 1991.Green House Operation and Management. Bali Publication.

Prasad S. 2005. éenhouse Management for Horticultural Crops. Agrobios. Jodhpur.
Reddy P. Parvatha, 2003. Protected Cultivation. Springer Publications. USA.
Reddy, P. Parvatha. 2011. Sustainable crop protection under Protected Cultivation.
Springer Publications. USA.
1 T. Pradeep Kumar, B. Suma, JyothiBhaskar and K.N.Satheson. 2008. Management of
Horticultural crops. New India Publishing Agency, New Delhi.
e-reading: http://ecourses.iasri.res.in/
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DEPARTMENT OF POST

HARVEST TECHNOLOGY
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DEPARTMENT OF POST HARVEST TECHNOLOGY

Course No- H/PHT -362 Course title:Postharvest Management of Horticulture Crops
Credit hours: (2+1)3 Semester VI

Theory-Importance of postharvesedhnology in horticultural cropsMaturity, types of
maturity and factors affecting maturity of horticultural cropsaturity indices harvesting,
handling, grading of fruits, vegetables, cut flowers, plantation crops, medicinal and aromatic
plants.Preharvest factors affecting quality, factors resgible for deterioration of horticultural
produce, physiological and b@hemical changes, hardening and delaying ripening
process.Postharvest treatments of horticultural crops.Quality parameters and specification.
Structure of fruits, vegetables and dlowers related to physiological changes after harvest.
Methods of storage for local market and exportlitresest treatment and peeoling, pre
storage treatments.Different systems of storage, packaging methods and types of packages,
recent advances packagingl'ypes of containers araishioning materials, vacuum packaging,

cold storage, poly shrink packaging, grape guard packing treatments. Modes of transport.

Practical-Practice in judging the maturity of various horticultural produce, determination of
physiological loss in weight and quality.Grading of horticultural produce, -lprsest
treatment of horticultural crops, physical and chemical methods. Packaging studies in fruits,
vegetables, plantation crops and cut flowers by using different pagkawgiterials, methods of
storage, posharvest disorders in horticultural produce.ldentification of storpgsts and
diseased in spicadsit to markets, packaging houses and cold storage units.

Lesson/Course Plan Theory

Lecture , Weightage
No. Topics (%)
1 Importance of Postharvest Technology in horticultural crops. 8

Maturity, types of maturity and factors affecting maturity
horticultural crops,

Maturity indices, harvesting, handling, grading of

2-3 Fruits (Mango, Banana, Papaya, CitruSuava, Annona, Aonlg 8
Grape, Sapota, Pomegranate, Pine apple, Litchi, Strawberry)
4-5 Vegetables(Tomato, Brinjal, Chilli, Potato, Cabbage, Cauliflow 8
Onion, Okra, Peas, Watermelon/Muskmelon, Cucumber, Turmer

6 Cut flowers( Rose, chrysanthemuyrsladiolus Carnation, Tuberosg 4
Gerbera)
7-8 Plantation crops and spicé€oconut, Cashew nut, Arecanut, T¢ 4
Coffee)
9-10 Medicinal and aromatic plants(Aswagandha, Safed musali, Aloe 4
Lemon grass, Citronella, Khus, Mentha, Osimum )
11 Preharvest factors affecting quality 4
12-14 Factors responsible for deteriorationfafits, vegetables, cut flower 4
1516 Physiological and bi@hemical changeduring ripening 4
17 Hastening and delaying ripening process. 4
18-20 Postharvestreatments of horticultural crop&HT, HWT, 8
irradiation, fungicidal and chemical

21-23 Quality parameters and specificatiom fruits, vegetables and ¢ 4
flowers

24-25 Structure of fruitsvegetablesndcut flowers related to physiologic 4
changes after harvest.

26 Methods of storage for local market and export. 4
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27 Preharvest treatment and pceoling, prestorage treatments 4
28 Different systems of storage 4
29 Packaging methods and typesf packages, recent advances 7
packagingvacuum packagingoly shrink packaging, grape guard
30 Types of containers and cushioning materials, packing treatuech 7
cold storage.
31 Modes of transport 3
32 Recommendations of Joint Agresco 3
Total 100
Practical programme
Practical No. Topics

1 Maturity indicesof fruits

2 Maturity indicesof vegetables

3 Maturity indicesof flowers

4 Maturity indicesof Plantation crop

5 Maturity indicesof Spices

6 Determination of physiological loss weight and quality

7 Grading of horticultural produce (manual)

8 Grading of horticultural produce(Mechanical)

9 Postharvest treatment of horticultural crops, physical and chemical method
10 Packagingn fruits, vegetables by using different packaging materials,
11 Packagingn plantation crops and cut flowers by using different packaging

materials

12 Methods of storage

13 Postharvest disorders in horticultural produce

14 Identification of storag@ests and diseasm Horticulture crops

15 Visit to packaging houses

16 Visit to cold storage

Suggested reading:
Reference Books:

1 Battacharjee, S. K. and De, L. C. 2005. Post Harvest Technology of Flowers and
Ornamentals Plants. Ponteer Publisfaipur, India.

1 Chadha, K. L. and Kalloo, G.1993. Advances in Horticulture. Vol. 4 to 10. MPH, New
Delhi.

1 Fellows, P. J. 1998. Food Processing Technolbgyrinciples and Practices. Ellis
Horwood.

1 Hulme, A.C. 1970. Food Science & TechnologyA Series of Mmograph. The
Biochemistry of Fruits and their Products. Vdl. Academic Press London & New
York.

1 Jacob John, P. 2008. A Handbook on Post Harvest management of Fruits and
vegetables. Daya Publishing House, D4l681-7035532X.

1 Kitinoja, L. and Kader, A. A. 2003. Smdlicale Postharvest Handling practice: A
Manual for Horticulture crops (4th edt.). US Davis, PHT Research and information
Center.

1 Kitinoja, L. and Kader, A. A. 2003. Smdlicale Postharvest Handling practice: A
Manud for Horticulture crops (4 edt). US Davis, PHT Research and information Center.

1 Mitra, S. K. 1997. Post Harvest Physiology and Storage of Tropical andrdical
Fruits. CAB International.

1 Neetu Sharma aniMlashkoor Alam, M. 1998. Post Harvest Diseaskslorticultural
Perishables. International Book Distributing Co., Lucknow.
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Pruthi, J. S. 2001. Minor Spices and Condimér@sop Managements and Post Harvest
Technology. ICAR, New Delhi.

Saraswathy, Set. al. 2008. Post harvest Management of HortiaatuCrops. Agribios
(India).817754322-9.

Shanmugavelu, K. G., Kumar, N. and Peter K.V. 2002. Production Technology of
Spices and Plantation Crops. Agrobios (India).

Stanley, J. K. 1998. Post Harvest Physiology of Perishable Plant Products. CBS, New
Delhi.

Thomposon, A. K. 1996. Post harvest Technology of Fruits and Vegetables. Blackwell
Science.

Verma, L. R. and Joshi, V. K. 200Post Harvest Technology of Fruits and Vegetables.
Vol. | & Il. Indus Publishing Co., New Delhi

Wiils, McGlasson and Graham, 2007. Post HarvestAn Introduction to the
Physiology and Handling of Fruits, Vegetables and ornamentals. Cab International

e-reading: http://ecourses.iasri.res.in/
www.postharvesticdavisedu
http://www.fao.org/infoods/index_en.stm
http://www.postharvest.com.au
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Course No- H/PHT-363 Course title:- Processing of Horticultural Crops
Credit hours: (1+2)3 Semester VI

Theory- Importance and scope of fruit and vegetable pvegien industry in Indiafood
pipeline,losses in posharvest operationsunit operationin food processing. Principles and
guidelines for the location of processing unRsinciples and methods of preservation by heat
pasteurization, canning, bottling. Methods of preparation of juices, squashes, syrups, cordials
and fermented beveragei., wine, cider and neerdam, jelly and marmalad®reservation

by sugar and chemicals, candies, crystallized fruits, preserves chemical preservatives,
preservation with salt and vinegar, pickling, chutneys and sauces, tomato and mushrooms,
freezing presevation. Processing of plantation crops, products, spoilage in processed foods,
quality control of processed products, Govt. policy on import and export of processed
fruits.Food laws.

Practical - Equipment used in food processing units. Physimemicalanalysis of fruits and
vegetables. Canning of fruits and vegetables, preparation of squash, RTS, cordial, syrup, jam,
jelly, marmalade, candies, preserves, chutneys, sauces, pickles (hot and sweet). Dehydration
of fruits and vegetablésomato product deydration, refrigeration and freezing, cut out
analysis of processed foods. Processing of plantation.cFgpes of containers for processing

of fruits and vegetables.Visit to processing units.

Lesson/Course Plan

Le;t)ulre Topics Wel(%g/lg)tage

1 Importance and scope of fruit and vegetable preservation indus 10
India

2 Food pipe line, losses in pdasarvest operations 4

3 Unit operations in food processing, guidelines for the location of 8
processing unit

4 Principles of food preseation, methods of preservation 4
refrigeration, freezing preservation, pasteurization, sterilization

5 Methods of preservatiesun drying, dehydration (freeze drying, 4

foam mat drying, spray drying, low temperature evaporation or
concentration)

6 Methods of preservatiehy salt, vinegar, sugar, chemical 4
preservatives

7 Preparation ofyjices, squashes, syrups 10

8 Cordial, fermented beverag@sine, cider and neeja 8

9 Jam , jelly, marmalade 8

10 Preserve, candy, crystallized fruits 4

11 Pickle, chutney, tomato ketchup 8

12 Mushroom processing 4

13 Processing of plantation crops (cashew, coconut, Arecanut, tea 8
coffee, cocea, rubber)

14 Spoilage in processed food products, quality control of processé 8
products including HACCP and GMP

15 Govt. plicy on import and export of processed produétd laws 4
(FSSAct)

16 Recommendations of Joint Agresco 4

Total 100
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Practical programme

Practical No. Topics
1 Equipments used in food processing units
2 Physicachemical analysis dfuits and vegetable§SS and Acidity
3 Physicachemical analysis of fruits and vegetabMgamin C/Ascorbic acid
and carotene
4 Physicachemical analysis of fruits and vegetabl@educing and Total
sugars

5 Canning of fruits mango, pineapple, guaesc
6 Canning of vegetablepeas, tomato etc.
7 Preparation of RTS

8 Preparation of squash

9 Preparation of syrup

10 Preparation of cordial

11 Preparation of jam

12 Preparation of jelly

13 Preparation of marmalade

14 Preparation of preserves

15 Preparation of candies

16 Preparation of chutneys

17 Preparation of tomato ketchup

18 Preparation of hagpickles

19 Preparation of sweet pickles

20 Dehydration of fruits
21
22
23
24
25
26
27
28
29
30
31
32

Dehydration of vegetables

Refrigeration and freezing

Dehydrofreezing of fruits and vegetables

Cutout analysis of processed feollSS and Acidity

Cut out analysis of processed feditamin C/Ascorbic acid and carotene
Cut out analysis of processed fedteducing and Total sugars
Processing foplantation cropsNut crops

Processing of plantation crof8everage crops

Processing of plantation credubber, Oil Palm

Spoilage of processed products

Types of containers used for processing of fruits and vegetables
Visit to processing units

Suggested reading:
Reference Books:
1 Bhati, S. 1995Vame, Fruit and vegetab® processig. CBS Publishers Distributors

NewDelhi.
ChadhaK. L. 2003. Hand book of horticulture, ICAR, New Delhi.

1 Chadha, K. L. and Kalloo, G.1993. AdvaneedHorticulture. Vol. 4 to 10. MPH, New
Delhi

1 DauthyandMircea E.1995.

Fruitandvegetablgprocessig.InternationdBookDistributionCo, Lucknow.
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Dauthy, M. E. 1995. Fruits and Vegetables Proces$tA@ Bulletin 119. International
Book Distributing Co., Luckna.

FAO - Training Manual No.17/2. 2007. Prevention of plbatvest food losses: Fruits,
Vegetables and Root crops. Daya Publishing House, Delhi.

Fellows, P. J. 1998. Food Processing Technolbgyrinciples and Practices. Ellis
Horwood.

Girdhailal,Siddapg, G SandTandonG. L.1998. Preservatimffruitsandvegetabls.
ICAR,New Delhi.

KaysardStanely,J.1998. Posharvesgphysiologof perishabéplartproducs.
CBSPublisherdistributorsNewDelhi

Manoranjan, K and Sangita, S. 1996. Food Preservation & Proces&hgni
Publishers, India.

Neetu Sharma and Mashkoor Alam, M. 1998. Rtmtvest Disease of Horticultural
Perishable. International Book Distributing Co., Lucknow

Ranganna, S. 1986landbook of analysis and quality control for fruit and vegetable
product,ll edition, Tata McGrawHill publishing company limited, New Delhi.

Salunkhe, D.K., Bolin, H. R. and Reddy, N. R. 1991. Storage, Processing and
Nutritional Quality of Fruits and Vegetables. 2nd Edition. Vol. Il. CRC Rress
0849356245

Siddappaa, G. S., Gihari Lal and Tandon, G.L. 1998. Preservation of Fruits and
Vegetables. ICAR, New Delhi

Srivastava, R. P. & Sanjeev Kumar. 2002. Fruits and vegetable Preseivatianiples
and Practice. International Book Distributing Co., Lucknow.

SrivastaveR. PamdSanje®K.1998. Fruiandvegetabépreservatia principlespractice.
InternationéBookDistributingCo.,Lucknow.

Verma, L. R.and Joshi, V. K. 200PostHarvest Technology of Fruits and Vegetables.
Vol. | & II. Indus Publishing Co., New Delhi.

Vijay, K. 2001. Tet Book of Food Sciences and Technology. ICAR, New Delhi.

e-reading: http://ecourses.iasri.res.in/

www.fssai.org

http://www.fao.org/infoods/index en.stm

http://www.postharvest.com.au
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Course No. - H/PHT-231 Course title- Fundamentals of Foodtechnology
Credit hours-(1+1)2 Semestern

Theory- Food and its function, physiechemical properties of foods, food preparation
techniques,Nutrition: relation of nutrition of good healthCharacteristics of well and
malnourished population. Energgefinition, determination of energy requirements, food
energy, total energy needs of the body. Mineral nutrition: macro and-mioerals (Ca, Fe

and P), function, utilization, requirements, sources, effects of deficiency. Vitamins: functions,
sourceseffects of deficiency, requirements of water soluble anddatble vitamins. Balanced

diet: recommended dietary allowances for various age groups, assessment of nutritional status
of the population.

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

Lessor Course plan

Lecture Topic Weightage
No (%)
1-2 Food- Definition, Basic food group$\utritive value of food 15
Functions and physieohemical properties of foods.
34 Food preparation techniquéesffect of cooking on various 20

nutrients. Different cooking metho@sxplain in detail the
methods, their advantages and limitations.

5-6 Nutrition - Definition, relation of nutrition to health. Over and 10
under Nutrition. Characteristics of well and malnourished
population.
7-8 Energy- Definition, determination of gross energyalue of foods, 10
total energy requirements of the body.
107 12 | Mineral nutrition: macro and micrminerals (Ca, Fe and P), 15
function, utilization, requirements, sources, effects of deficienc
1314 | VitaminsDefinition, classification, c&enzyme derivatives of 10

water soluble vitamins, sources, metabolic functions and
deficiency disorders of vitamins.eguirements of water soluble
andfat-soluble vitamins.

15 Balanced dietDefinition, Recommended nutrient and dietary 10
allowances for various age groups of both sexes.
16 Nutritional status Definition, Methods oissessment of 10
nutritional status of the population, their advantages and
limitations.
Total 100
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Practical programme:

Practical | Topic
No.
1 Methods of measuring food ingredients
2 Methods of measuring food ingredients
3-4 Determination opercentage of edible portion.
5-6 Effect of cooking on volume and weight
7 Browning reactions of fruits
8 Browning reactions of vegetables
9-10 Microscopic examination of starches.
11-12 Estimation of energy value of foods.
13 Estimation of proteirand fat content of foods.
14 Planningdiet for various age groups (Age grodgChildren)
15 Planningdiet for various age groups (Age group Ybuth)
16 Planningdiet for various age groups (Age group [Id peoples)
SuggestedReading:

Reference Boks:

1
1

= =4 =4
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Anita, T. 1996. Food and Nutrition. Oxford 0198327668.

Devendra, K. B. and Priyanka, T. 2006. An Introduction to Food Science and
technology and Quality Management. Kalyani Publisher@ BA25215.
Dr. Swaminathan, M. 1985. Essential of Food dxdtrition Vol. II.
Bangalore.

Dr. Swaminathan, M.1985. Food and Nutrition Vol. | & Il. BAPPCO, Bangalore.

George, I. S. and Dennis, D. L. 19@hemistry for theHealth Science. MacMillan

Gopalan, G., Ramasastri, B.V. and Balasubramnian, S. @. Neritive valve of the
Indian Foods. National Institute of Nutrition, ICMR, Hyderabad.

Manay, S.N, Shadaksharaswamy, M.1998. Famts & Principles New Age
International

Manoranjan, K. and Sangita, S. 1996. Food Preservation and Processing. Kalyani
Publishers 9781-272-4262-6.

Monoranjam, K. and Sangita, S. 2008ood Preservation and Processing. Kalyani
Publishers

Passmore, R. and Eastwood, M. A. 1986. Human Nutrition & Dietetics.
ELBSPublishers, New Delhi

Shankunthala, M. 1972. Focéscts, Prigiples & Procedure. The Eastern Press,
Bengaluru.

Srilakshmi, B. 1995. Food Science. New Age International Publishers, New Delhi.
Srilakshmi. 2005. Dietetics. New age Internatid&$-81-224-1611-4.

Srilakshmi. 2010. Food Science. New age Internati®ié81-224-27240.

Swaminathan, M. 1988. Hand book of Food Science & Experimental Foods. Bappco
publishers, Bangalore

e-reading: http://ecourses.iasri.res.in/

http://www.fao.org/infoods/
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DEPARTMENT OF FLORICULTURE AND LANDSCAPE ARCHITECTURE

Course No- H/FL -242 Course title:- Ornamental Horticulture
Credit hours: (2+1)3 Semester IV

Theroy- History, definitions, scope of ornamental horticulture, aesthetic values, Floriculture
industry, Importance, area and production, industrial importance of ornamental plants and
flowers. Importance, classification, design values and general cultivatioectasfor
ornamental plantsviz. Annuals, biennales herbaceous perennials, grasses and bulbous
ornamentals. shrubs, climbers, trees, indoor plants, palms and cycads, ferns and sellagenellas,
cacti and succulents, Importance, design and establishment of garden features/components viz.
hedge, edge, borders, flower beds, bridges, paths, drives, fences, garden walls, gates, carpet
bed, arbour, Patio, decking, retaining walls, shade garden, sunken garden, roof garden, terrace
garden, pebble garden, rockery, pools, waterfalls, fountaigsgarden, avenue planting and
children garden. Lawn types, establishment and maintenance. Importance of Garden
adornments viz. floral clock, bird bath, statutes, sculptures, lanterrier Wasins, garden
benches etc.Importance of flower arrangementelkana, techniques, types, suitable flowers

and cut foliage, uses of vertical garden, bottle garden, terrariums, art of making bonsai, culture
of bonsai and maintenance.

Practical- Identification and description of annuals, biennials, herbaceous pdsemtiabers,

shrubs, trees, indoor plants, ferns and sellagenellas, Palms and cycads and Cacti and succulents
Planning and designing and establishment of garden features viz. lawn, hedge and edge,
rockery, water garden, carpet bedding, shade gardeh,garden, Study and creation of
terrariums, vertical garden, study and practice of different types of flower arrangements,
preparation of floral bouquets, preparation of floral rangoli, veni etc., Study of Bonsai
techniques, Bonsai practicing and trampi Visit to nurseries and floriculture units.

Lesson/Course Plan

Lelggjlre Topics Wel(g/(r:)tage
1 History, Definition, scope of gardeningAesthetic values 4
2-3 Types of gardens India. 8
4 Floriculture industry: importance, area and productimaustrial 4
importance in India
5-6 Landscaping, basic principles and basic components. 4
7-8 Principles of gardeningzarden componen8sadornments 8
9 Lawn making 8
10 methods of designing rockeapndwater garden 4
11-13 | Special types of gardengrees, their design, their wapkaths, 8
bridges, constructed features
14 Garden structureésGreenhouseGlass house, Net house 4
15 Values in landscaping 4
16-18 | Propagatiorplanting shrubs and herbaceous perennials 8
1920 | Importance, design valugssopagation, pliating, climberscreepers 4
21-22 | Importance, design values, propagationniitay, palmsandferns. 4
23-24 | Importance, design values, propagationnpiay, grasses,acti 4
succulents.

75



2526 | cultural operationgh ornamental plants 4
27-28 | Bio-aesthetic planning, definition, nedRbund country planning 4
Urban plannind Planting avenues, schools, villages
29 Beautifying railway stations, dam sites, hydroelectric stations, 4
colonies, river bank$lanting material for play grounds.
30 Vertical gardensRRoof gardens 4
31 Culture of bonsai, art of making bonsai. 4
32 Recommandations of Joint Agresco 4
Total 100
Practical programme
Practical No. Topics
1 Identification and description ohauals, herbaceous, perennials.
2 Identification and description of climbers, creepers, foliage flowering shruk
3 Identification and description of trees, palms, ferns
4 Identification and description of ornamental grasses; cacti succulents.
5 Planning and designing gardelrsrmal
6 Planning and designing gardemisformal
7 Functional uses of plants in the landscape
8 Planning design of house garden, roadside planting, avenues for new cc
traffic islands
9 Preparation of land for lawn and planting.
10 Maintenance of Lawn
11 Description and design of garden structures
12 Layout of rockeryterrace garderdapanese gardeasdwater garden
13 Layoutofr ecr eati onal atemarienhi | dr ends ¢
14 Layout oftraffic islands, bottle garden, dish garden.
15 Flowerarrangement practices
16 Bonsai practicing and training

Suggested Reading:
Reference Books:

1
1

Arora, J.S. 2006. Introductory Ornamental Horticulture. Kalyani Publishers, Ludhiana

Bimaldas Chowdhury and Balai Lal Jana.2014.Flowering Garden trees. Pointer
publishers, Jaipur. India.

Bose, Chowdhury and Sharma.1991.Tropical Garden Plants in colour .Horticulture and
allied publishers, 3D Madhab Chatterjee street Kolkata.

Bose, T.K. Mukherjee, D. 2004. Gardening in India. Oxford & IBH Publishers.

Chadha, K.L. ad Chaudhary, B. 1986. Ornamental Horticulture in India. Publication
andnformationdivision. ICAR, New Delhi.

K.V.Peter.2009.0rnamental plants. New India publishing agency, Pitampura, New
Delhi.

Randhawa, G.S. Amitabha Mukhopadhyay, 2004. Floriculture ndial Allied
Publishers Pvt. Ltd., New Delhi.

Richard Bird. 2002. Flowering trees and shrubs. Printed in Singapore by Star Standard
Industries pvt. Ltd.

e-reading: http://ecourses.iasri.res.in/
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Course No- H/FL-364 Title:- Breeding and seed produtton of ornamental crops

Credit hours: 3(2+1) Semester VI

Theory-History of improvements of ornamental planégsope and importance ofdeding of
ornamental crop€entre of origin of flower cropsnd ornamental crops, objectives and
techniques in ornamental plant breeding. Introduction, selection, hybridization, mutation and
biotechnological technique for improvement of ornamental and flower crems, rose,
jasmine, chrysanthemum, tuberose, gesb gladiolus, dahlia heliconia, lilium, gaillardia,
petunia, hibiscus, bouganvillea, zinnia, cosmos, dianthus, snapdragon, pansy, crossandra,
marigold, geranium, antirrhinium, china aster, orchids, anthurium, carnation, etc. Breeding for
disease resistar.Development of promising cultivars of important ornamentals and flower
crops.Role of heterosis and its exploitation, production of F1 hybrids and utilization of male
sterility, production of open pollinated seed.Harvesting, processing and storagesyf ssesel
certification.

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

Lesson/Course PlanTheory

. Weightage
Lecture No. Topics (%)
1-2 History of improvements of ornamental plants 8
Scope and importance ofdeding of ornamental crops
3-4 Objectives and techniques in ornamental plant breeding 8
Introduction, selection, hybridization, mutation and
biotechnological technique for improvement of ornamental a
flower cropsviz.

5-7 Rose 8
8-10 Jasmine, Hibiscus, Bouganvillea 8
11-16 Chrysanthemum, Gerbera, China Aster, Gaillardia, Dehlia, 10

Zinnia, Carnation, Marigold, Cosmos
17-19 TuberoseGladiolus Lilium, 8
20-21 Orchid, Anthurium, HeliconiaAntirrhinium, 8
22-23 Petunia, Dianthus, Snapdragon, Pa@ypssandra, &anium 4

24 Breeding for disease resistance. 4
2526 Development of promising cultivars of important ornamentals 4

and flower crops.

27 Role ofheterosis and its exploitation 8

28 Production of F1 hybrids and utilization of male sterility 8

29 Production of open pollinated seed. 8

30 Harvestingprocessing and storage of seeds

31 Seed certification. 3

32 Recommendatiaof Joint Agresco 3

Total 100
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Practical programme

Practical No. Topics

1 Acquaintance with breeding tools for floricultural crops

2 Methods of emasculation apollination, selfing

3 Study of floral biolgy and pollination ofrose, jasmme, chrysanthemum
tuberose

4 Study of floral biolgy and pollination ofjerbera, gladiolus, dahliheliconia,
lilium, gaillardia

5 Study of floral biolgy and pollination ofpetunia, hibiscs, bouganvillea,
zinnia, COSMOS

6 Study of floral biolgy and pollination ofdianthus, snapdragon, pans
crossandra, marigold, geranium

7 Study of floral biolgy and pollination ofchina aster, orchids, anthuriun
carnation

8 Technique®f inducing polyploidy and mutation.

9 Production of pure and hybrid seedsse, jasmine, chrysanthemum, tuberos

10 Production of pure and hybrid seedsrbera, gladiolus, dahlia heliconia,
lilium, gaillardia

11 Production of pure and hybrid seegstunia, hibiscus, bouganvillea, zinnia,
COSmMos

12 Production of pure and hybrid seedsina aster, orchids, anthurium, carnati

13 Harvesting, conditioning and testing of seeds

14 Harvesting, conditioning and testing of seeds

15 Practice in seed pradtion methods.

16 Practice in seed production methods.

SuggestedReading:

Reference Books:

1
1

= =

Agarwal P.K 1994.Principles of Seed TechnologyCAR Publication, Ne/Delhi.
Agarwal,R. L. 1996. Seed Technolog@xford&IBHPublishers, New Delhi

BhattacharjeeS.K. and L.C. De. 2003Advanced Commercial Floriculturédavishkar
Publishers, Distributors, Jaipur (Rajasthan) India.

Bose,T. K., L.P. Yadav, P. Patil, P. Das and V.A. Partha Sarthy. 2G@8amercial
flowers.Partha Sankar Basu, Nayaudy@@6, Bidhan Sarani, KolkafZ00006.

Callaway D.J. and M.B. Callaway. 2000. Breeding Ornamental Plants. Timber Press
Harding,J., F.Singh and J.N. Mol. 1991. Genetics and Breeding of Ornamental Species.
Springer Publishers

Pal, B. P. 1966The Rose in Itia.Directorate of Knowledge management in
Agriculture, Indian council of Agriculture Researlew Delhi.

Singh B. D. 1983.BreedingPrinciples and Methods. Kalyan PublishergNew Delhi.

Vainstein, A.2002. Breeding for Ornamental: Classical and Molecipproaches.
Springer Publishers

e-reading:http://ecourses.iasri.res.in/
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Course No- H/ FL 7353 Course title:- Principles of Landscape Architecture
Credit hours: (0+1)1 Semester- V

Practical- Study of garden equipments. Study of Graphic language, Use of drawing
equipments, graphic symbols and notations in landscaping designing, Study and designing of
different styles of gardens, Study and designing of gardens based on different themes,
Designing gardes using Autecad/ archicad, Designing gardens for home, traffic islands,
schools and colleges, public buildings, factories, railway stations, air ports, temples, churches,
play grounds, corporate buildings/ malls. Designing and planting of avenuesat®rasid
National highways, Design and establishment of Japanese, English and Mughal gardens. Visit
to public, institutional and botanical gardens.

Practicals programme

Practical No. | Topics

1 Identificationsof Plant materials for landscaping

2 Planning,designing and layout of formal gardens

3 Planning,designing and layout of formghrdens

4 Planning, designing and layout of informal gardens
5 Planning, designing and layout of informal gardens
6

7

8

9

Planning, designing and layout special gardens.
Planning, designing and layout special gardens.
Planning, designing and layout special gardens.
Symbols, tools, implements use in landscape designing.

10 Symbols, tools, implements use in landscape designing.
11 Maintenance and repairs of potigdnts
12 Planting of Lawrby different methods
13 Maintenance of Lawn
14 Landscape design for specific ar&shools, Churches, Highway
15 Landscape design for specific aredublic places, Temples, railwe
station
16 Visit to Landscape gardens.
Suggestedreading:

Reference Books:
1 A.K. Tiwari and R. Kumar. 2012.Fundamentals of ornamental horticulture and
landscape gardenindNew India.
1 Arora, J.S. 2006. Kalyani publishers, Ludhiana. Introductory Ornamental Horticulture.
Kalyani publishers, Ludhrea.
1 Bose, T.K. Malti, R.G. Dhua, R.S. & Das, P. 200Mayaprakash, Calcutta. Floriculture
and Landscaping
H.S.Grewal and Parminder Singh. 20lLldndscape designing and ornamental plants
L.C. De.Nursery and landscaping013. Pointer publishers, Jaipur ladi
R.K. Roy Fundamentals of Garden designid@1l3.New India publishing agency,
Pitampura, New Delhi.
1 Rajesh Srivastava. 201&undamentals of Garden designinggrotech press, Jaipur,
New Delhi.
1 Randhawa, G.S. and Amitabha Mukhopadhyay 2004. Floricuituréndia. Allied
Publishers Pvt. Ltd., New Delhi
e-reading: http://ecourses.iasri.res.in/
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Course No.- H/FL -231
Credits hours: (2+1)3

Course title-Commercial Floriculture

Semesteri |l

Theory-Scope and importance of commercial floriculture in India,Production techniques of
ornamental plants for domestic and export market for following flower crops,Rose,Marigold,
Chrysanthemun,Anthurium, Gladiolus,Jasmine,Dahlia,Tuberose,Bird of Paradise,Géma A
gaillardia ,Gerbera,Orchid,Crossandf@rowing of flowers under protected environments such
as glass house, plastic house, net house, etc.,Post harvest technology ofcngeafiolwers in
respect of commercial flower crops,Dehydration technigioesdrying of flowers, scope
importance and status,Productieshniques for bulbous @ps

Practical-ldentification of commercially important floricultural cropBropagation technique

in gladiolus, carnation, chrysanthemum and tuber8ewing of seedand raising of seedlings

of annualsPropagation of ornamental plants with particular reference to cottage, layerage and
budding, Training and pruning of roseBrying and preservation of flowers, Use of chemicals
and other compounds for prolonging theevafe of cut flowersFlower arrangement practices.

Lesson/Course plan Theory

Lecture No. Particulars Weigthages
(%)
1-2 Scope and importance of commercial floriculture in India 8
Production techniques of ornamental plants for domestic &
exportmarket for following flower crops
3-4 Rose 8
5 Chrysanthemun 8
6-7 Anthurium andOrchid 8
8-9 Carnation and@erbera 8
10-11 Gladiolus andruberose 8
12-13 Jasmine 8
14 Dahlia 8
1518 Marigold, Crossandra, Gaillardia afhina Aster 4
1921 Michelia, Heliconia andBird of Paradise 4
22 Domestic and export marketing of flowers. 4
2325 Growing of flowering plantsinder protected environments 4
such as glass house, plastic house, net house, etc.
26-27 Postharvest technology of cut and lodsmwvers in respect of 8
commercial flower crops.
28-29 Dehydration techniques for drying of flowers, scope 4
importance and status
30-31 Production techniques for lilium,canna, spider, ldtc. 4
32 Recommendations of Joint Agresco 4
Total 100
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Practical Schedule

Practical | Particulars
No.
1 Identification of commercially important floricultural crops.
2 Propagation tehnique in gladiolus, carnation
3 Propagation technique in chrysanthemum and tuberose.
4 Sowing of seeds and raisings#edlings of annuals.
5 Sowing of seeds and raising of seedlings of annuals.
6 Propagation of ornamental plants with particular referencettong
7 Propagation of ornamental plants with particular referentaytying
8 Propagation of ornamental plants with particular referenbadding
9 Training and pruning of roses.
10 Drying and preservation of flowers.
11 Intercultural operations
12 Intercultural operations
13 Use of chemicals and other compoundspi@mionging the vase life of cut
flowers.
14 Flower arrangement practices.
15 Preparation of garland, veni and gajara.
16 Visit to commercial floriculture unit

Suggestedreading:
Reference Books:

T

T

A.K.Singh.2006Flower crops, cultivation andnanagementNew India publishing
agency, Pitampura, New Delhi.

Arora, J.S. 2006. Introductory Ornamental Horticulture. Kalyani Publishers, Ludhiana
141 008.

Bhattacharjee, S.K. Advanced Commercial Floriculture. Aavishkar Publishers
Distributors, Jaipur 320 003

Dewasish Choudhary and Amal Mehta. 201Blower crops cultivation and
managemeniOxford book company Jaipur, India.

Randhawa, G.S. Amitabha Mukhopadhyay, 2004. Floriculture in India. Allied
Publishers Pvt. Ltd:

S.K. Bhattacharjee and L.C. De.@) Advanced Commercial FloriculturéAavishkar
Publishers, Distributors, Jaipur (Rajasthan) India.

T.K. Bose, L.P. Yadav, P. Patil, P. Das and V.A. Partha Sarthy@668nercial
flowers.Partha Sankar Basu, Nayaudyog,206, Bidhan Sarani, KelkéXa06

V.L. Sheela, 2008. Flower for trade New India Publishing Agency, Pitampura, New
Delhi-11008

e-reading: http://ecourses.iastri.res.in/
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DEPARTMENT OF PLANT PROTECTION

Course No. H/PATH231 Course title: Fundamentals of Plant Pathology
Credits: (1+1)2 Semester: llI

Theory: Introduction to the science of phytopathology, its objectives, scope and historical
background. Classification of plardiseases, symptoms, signs, and related terminology.
Parasitic causes of plant diseases (fungi, bacteria, viruses, phytoplasma, protozoa, algae and
flowering parasitic plants), their characteristics and classification-pgaoasitic causes of plant
diseasednfection process.Survival and dispersal of plant pathogens.Plant disease
epidemiology, forecasting and disease assessment.Principles and methods of plant disease
management.Integrated plant disease managdfmegicides classification based on chemical
nature, Commonly used fungicides, bactericides and nematicides

Practical: Familiarity with general plant pathological laboratory and field equipments. Study
of disease symptoms and signs and host parasite relatiofddmpification and isolation of
plant pathogens.Koch'spostulates.Preparation of fungicidal solutions, slurries, pastes and their

applications.

Lesson plan

Lecture | Topic Weightages/
no. Marks

1 Importance of plant diseases, scamad objectives of Plar 5

Pathology in relation to the diseaskate blight of Potato
Coffee Rust, Downy mildew of Grapes, Dutch elm dise
Terms and concepts in Plant Pathology, Pathogenesis

2 History of Plant Pathologyith special reference to Indian wor 5
History of Plant Pathology: History and developmenP&nt
Pathology in ancient, dark, premodern, modern present
Contribution made @By Surpal, Theophrastus, Plin
Iwanowski, Robert Hook, Anton van Leeuwenhoek, NeedH
Linnaeus, Tillet, Prevost Robert Loch, Marshal Wg
Millardet, Jenson, Meyar, Bulr E.F. Smith, Erikson, Biffen
Iwanwasky, Stakman, Cragie, Luthra, Stanley, Bowden
Pierie, Doi and Asuyama, Butler, Mehta, Mundkur, Das
Kulkarni, Bhide, Uppal, Tirumalachar, Patel and Rangasweg
3 Classification of plant diseases 10
(Classificdion of the plant basis of mode of survival. disper
plant parts affected, occurrenceause etc.

Causes of Plant Disease Biotic (fungi, bacteria, fastid
vesicular bacteria, Phytoplasmas, spiroplasmas, @r
viroids, algae, protozoaamstmatodesandabiotic causewith

examples of diseases caused by them

Study of phanerogamic plant parasii@eanerogamic plar
parasites Cuscutaceae (stem parasite) Genus: Cuscut
dodders 2. Viscaceae (stem parasites) Genus: Arceutho
the dwarf mistletoes of conifers Phoradendron, the Amer
true mistletoes of broad leaved trees Viscum, the Europea
mistletoes  Dendrophthoe, the giant mistletoes

Orobanchaceae (root parasite) Genus: Orobanche,
broomrapes 4. Scrophulariaceaeofrparasite) Genus: Strig
the witchweeds
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Symptoms of plant diseases

Sign and symptoms, Classification of symptoms (Hyperplz
Hypoplasia, Necrosis, with categorization of differ
symptoms with suitable exampl®)iseases and symptoms d
to abiotic causes. Deficiencies or excess of nutrients

OKhairaodo disease of rice d
Temperature, Air pollutants (e.g. black tip of mango), Lac
oxygen (e.g. hollow and black heart of potato), Toxicity,
pesticices, Improper cultural practices, Abnormality in g
conditions (acidity, alkalinity, PH)

10

Fungi general characters, definition of fungus, som
structures, types of fungal thalli, fungal tissues, modificat
of thallus,

Fungi, Generaimorphology, characters and somatic structt
of fungi: Thallus, Branching habit of mycelium: Dichotomo
sympodial, lateral, opposite, verticilliate, monopog
etc.somatic structures: Rhizoides (rootlike), appressorium
appressoria), haustoriur{pl. haustoria), hyphopodium (p
hyphopodia).Hyphal aggregations and tissudsctBnchymg
(i.e.woven tissueProsenchymdi.e. approaching a tissue) a
pseudoparenchym@ type of plant tissueroma (mattress)
sclerotium(hard structure) andhizomorph(root shaped).
Reproduction (asexual and sexuaRReproduction in fung
(asexual and sexual).

Reproduction in fungi: Fungi reproduce by three proce
viz., (A) Vegetative, (B) Asexualand (C) Sexual reproductiq
Vegetaive reproduction (Fragnmeation Rhizomorph, Fission
ChlamydosporedBudding,Sclerotium etc.

Asexual reproduction a. Exogenots Endogenous:

Sexual reproduction a. Monoecious or hermaphroditic
Dioecious: Four distinct phases of sexual reproduction
somatogamy, plasngamy, karyogamy and meiosis. The
phases occur by any one of the following five general met
of sexual reproduction,( Gametic copulatiofa) Isogamy an
(b) Anisogamy, Gametangial contact, Gametangial copulat
Spermatization, Somatogamy (Anastmisd

10

Classification of fungi.Key to divisions, sudivisions, orders
and classefClassification of fungi. Key to divisions, lsu
divisions, orders and classes)

The classification of Ainsworth (1966 and 1972) be thou
along with the distinguishing characters for the classifica
of Division, Subdivision, class, orders ,family and ea
important genera of family

8-9

Bacteria: general morphological characf€assification ang
reproduction General morphological haracters Shape Siz
Reproduction (Sexual and Asexual).
Basic methods of classification Major divisions of bacterig
the basis of cell wall structure Kingdom : Prokaryotae Divig
| : Gracilicutes Division Il : Firmicutes, Division Il
TenericutesDivision IV : Mendosicutes and Classification
the basis of Bergeyos Ma n

(1984) Sexual and Asexual reproduction in bacteria (Bir

10
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fission, Transformation, Transduction and Conjugation)
Viruses:nature, architecture, ntiglication and transmission
Viruses: nature, architecture, multiplication and transmissig
Architecture of viruses and viriods
Morphologically, virus particles are (i) isometric (spherig
polyhedral) and (ii) anisometric
Classificationof viruses
Mollicutes: general morphological characteks.Mycoplasma|
and Spiroplasma

Kingdom : Prokaryotae, Division : Tenericutes, Clas
Mollicutes,Order : Mycoplasmatales

Family : 1. Mycoplasmataceae Genudlycoplasma 2.
Spiroplasmataceae Gen$&piroplasma

3. Acholeplasmataceae GenAsholeplasma

B. Fastidious vascular bacteria : There is no well acce
classification (taxonomy) made so far
for these organisms. Hence classification for Rickettsia (R
and Fastidious bacteria (e.g.Xellella) are mentidreddw:
B1: Rickettsia (RLO) Kingdom : Prokaryotae, Division
Gracilicutes (Granve bacteria), Class : Proteobacteria ;S
class : Alpha Proteobacteria ,Order : Rickettsiales ,Fam
Rickettsiaceae
Tribe : Rickettsiae
B2. Fastidious vascular bacteria ingdom : Prokaryotiag
,Division : Gracilicutes (Grame bacteria) ,Class
Proteobacteria ,Sutlass : Gamma Proteobacteria,Order :
classified,Family : Not classified ,Tribe : Not classified ,

10 Survival and dispersal of plant pathogen 10

11 Mechanism of infection Penetration and avenues 8
penetration

12 Epidemiology and factors influencing epidemic development 10
forecasting of plant diseases

1314 | Principles and methods of plant disease management 10

A. Principles of plant diseaseanagement: There is six ba
concept or principles or objectives lying under plant dis¢
management.(Avoidance of the pathogen, Exclusion of
pathogen, Eradication of the pathogen, Protection of the |
Disease resistance, Therapy)

B. Methods oplant disease management
1. Avoidance of the pathogen ( Choice of geographical i
Selection of a field, Adjustment of time of sowing, Use
disease escaping varieties, Use of pathdgsn seed an
planting material

Modification of cultural practices)

2. Exclusion of inoculum of the pathogen (Treatment of ¢
and plating materials, Inspection and certification, Quarar
regulations, Eradication of insect vector )

3. Eradication of the pathogen (Biological control of pl
pathogens, Eradication of tatnate and collateral hosi
Cultural methods, Crop rotation, Sanitation of field

destroying/burning crop debris, Removal and destructio
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diseased plants or plant parts, Rouging, Heat and che
treatment of diseased plants, Soil treatment. by ab¢
chemicals, heat energy, flooding and fallowing)

4. Protection of the host (Chemical control: application
chemicals (fungicides, antibiotics) by seed treatment, du
and spraying,Chemical control of insect vectors,Modificati
of environmentModification of host nutrition

5. Disease resistance (Use of resistant varieties: Develof
of resistance in host is done by

Selection and hybridization for disea
resistance,Chemotherapy,Host nutrition,Genetic engineg
tissue culture )

6. Therapy Terapy of diseased plants can be done
Chemotherapy,Heat therapy, Tragrgery

1516

Nature, chemical combination, classification fungicides gt 7
(sulphur compounds Inorganic and organic (dithig
carbomates) ), mercurial compound, heterocyclicogénous
compounds, organophosphorus compounds, oxathir]
benzimidazoies , morpholines , organophosphorus , pk
derivatives chloroneb , triezoles triedimefamd antibiotics

Mode of action of fungicides of groupulphur compounds

Inorganic and organic (dithic carbomates) ), mercuriq

compound, heterocyclic nitrogenous compour
organophosphorus compounds, oxathins , benzimidazg
morpholines , organophosphorus , phenol derivat

chloroneb , triezoles triedimefaand formuléons of fungicides
(Characteristic of an ideal fungicide, formulations
fungicides (Wettable powder , Dust ,Granules

Emulsified concentrates, Solutions, Slurries or suspens
and antibiotics

Total 100

Practical Schedule

Ex. No. | Practical

1. Acquaintance with various laboratory equipments and microscopy
2. General study of different structures of fungi.

3. Study of symptoms of various plant diseases.

4, Study of representative fungal genera

5. Staining and identification of plapathogenic bacteria

6 Study of phanerogamic plant parasites

7 Transmission of plant viruses

8 Study of morphological features and identification of plant parasitic nemat
9 Preparation of media

10 Isolation and purification of fungi and bacteria

11 Extraction of nematodes from soil

12 Kochbds postul ates

13 Study of fungicides and their formulations

14 Methods of pesticide application and their safe use

15 Calculation of fungicide sprays concentrations

16 Collection and preservation of diseapecimen

86



Text books:

1. Walia RK & Bajaj HK. 2003.Text Book on Introductory Plant Nematolod€AR, New
Delhi

Reference books

Pathak, V. N. Essentials of Plant Pathology. Prakash Pub., Jaipur

Agrios, GN. 2010Plant Pathology Acad. Press.

Kamat, M. Nintroductory Plant Pathology. Prakash Pub, Jaipur

Singh RS. 200&lant Disease8! Ed. Oxford & IBH.Pub.Co.

Singh RS. 2013ntroduction to Principles of Plant Patholog@xford and IBH Pub.Co.

Alexopoulos, Mims and Blackwel. Introductory Mycology

Mehrotra RS & Aggarwal A. 200Plant Pathology7t" Ed. Tata Mc Graw Hill Publ. Co.

Ltd.

8. Gibbs A & Harrison B. 197@&lant Virology- The PrinciplesEdward Arnold, London.

9. Hull R. 2002.Mathew.s Plant Virologydth Ed. Academic Press, New York.

10. Verma JP. 298.The BacteriaMalhotra Publ. House, New Delhi.

11. Goto M. 1990Fundamentals of Plant Bacteriologikcademic Press, New York.

12. Dhingra OD & Sinclair JB. 1986Basic Plant Pathology MethodsCRC Press,
London,Tokyo.

13. Nene YL & Thapliyal PN. 1993Fungicidesin Plant Disease ControBrd Ed. Oxford &
IBH, New Delhi.

14. Vyas SC. 1993Handbook of Systemic Fungicidegols. Hl. Tata McGraw Hill, New
Delhi.

15. Rajeev K & Mukherjee RC. 1996. Role of Plant Quarantine in IPM. Aditya Books.

16. Rhower GG. 1991. RegulatoBtant Pest Management. In: Handbook of Pest Management
in Agriculture. 2nd Ed. Vol. II. (Ed. David Pimental). CRC Press.

17. Singh RS & Sitaramaiah K. 199Rlant Pathogend§ NematodesOxford & IBH, New
Delhi.

18. Thorne G. 1961Principles of NematologWicGrawHill, New Delhi.

e-reading: http://ecourses.iasri.res.in/
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Course No. H/PATH352 Course title: Diseases of fruit, plantation, medicinal and

Aromatic crops
Credits: (2+1)3 Semester: V
Theory:Etiology, symptoms, mode of spread, epidemiology and integrated management of the
diseases of fruits, plantation, medicinal and aromatic crops viz mango, banana, grape, citrus,
guava, sapota, papaya, jack fruit, pineapple, pomegranate, ber, apple, pehr, ghem,
almond, walnut, strawberry, areca nut, coconut, oil palm, coffee, tea, cocoa, cashew, rubber,
betel vine senna, neem, hemp, belladonna, pyrethrum, camphor, costus, crotalaria, datura,
dioscorea, mint, opiungolanum khasianumind Tephrosia. Imptant postharves diseases of
fruit, plantationmedicinal and aromatic crops and their management.

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

Teaching (Lecture) Schedule and weightages

Le;toure Topic Weightages
Etiology, symptoms, mode of spread, epidemiology and integrated manage
of the diseases of
Fruit Crops viz.,

1,2 Mango 10
3,4 Banana 10
5,6 Grape 10
7,8 Citrus 10
9,10 Guava, sapota, fig 5
11 Papaya S
12,13 Pomegranate 5
14 Ber, custard apple, aonla, jamun 5
15 Jackfruit , pineapple, 5
16, 17 Strawberry, almond, cashew, walnut, 5
18, 19 Apple, pear, peach, plum 5

Plantation Cropsviz.,

20, 21 Betelvine, arecanut, coconut, oil palm 5
22,23 Coffee, tea, cocoa, rubber 5
Medicinal and Aromatic Crops viz.,
24, 25 Senna, neem, hemp, belladonna, pyrethrum 5
26, 2728 | Camphor, costus, crotalaria, datura, discorea, mint, opium, 5
Solanium khasianumand tephrosia
29,30,31,32 | Important postharvest diseases of fruglantation, medicinal anc 5
aromatic plants and their management.
Total 100
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Lesson Plan

Lesson No.| Topic

Etiology, Symptoms, Mode of Spread, Epidemiology and Integrated Manage
of the Diseases of :
Fruit Crops viz:

1,2 Mango: Malformation, Anthracnose, Powdary mildew, Bacterial blight Stone
graft mortality, Red Rust Giant Mistletoe (Loranthus)

3,4 Banana: Wilt, Sigatoka, Anthracnose, Erwinia rot, Bunchy top,Hed&tot
Infectious chlorosis, Cigar end rot

5,6 Grape: Downey mildew, Powdary mildew, Anthracnose, Bacterial Blight, Gr
Fan Leaf Virus

7,8 Citrus: Gummosis, Leaf fall and Fruit Rot , Anthracndp)odia , Ganoderma
root rot , Powdary mildew , Canker, Mottling Greening, Tristeza, Psorosis, C
Exocortis Quick and Slow Declinghaira Disease (Zinc Deficiency)

9 Papaya: Pythium soft rot, Powdary midew, Anthracnose, Fruit rot,Viruses: K
spot ,leaf curl and masc

10 a) Guava: Wilt, CankeRestolatialeaf spot, Anthracnose

10 b) Sapota: Root rot, Leaf spots, Fruit rots

10 c) Fig: Fig rust

11 PomegtanateAlternaria, HelminthosporiunandColletotrichumCercosporeaf
and fruit spots, Wilt, Bacterial Blight

12 a) Ber: Powdery mildew

12 b) Custard Apple: Pythium Seedling Mortality and Fruit Rots

12 c) Aonla: Emblica Rust (Ravenalia sp.)

12 d) Jamun: Fruit rot and foliage diseases

13 a)Jackfruit: Die Back , Fruit Rot

13 b) Pineapple: Heart rot, Base estd Wilt

14 a) Strawberry: Leaf spots

14 b) Almond: Leaf spots

14 c) Cashew: Leaf spots

14 d) Walnut: Leaf spots

15 a)Apple: Fire blight , Root and Collar rot, Cankers, Powdery mildew, Scab, F
Rots, Crown Gall, Mosaic

15 b)Pear: Rust, Leapots and Blight, Scab, Mosaic

15 c) Peach: Rust, Blight, Scab and Leaf Curl

15 d) Plum: Bacterial Canker, Wilt, Mosaic and Leaf Curl

15 e) Stone Fruit: Crown gall
Plantation Crops viz:

16 a)Betelvine’Phytophthorawilt, Sclerotiumfoot rot, Powdary mildew

16 b) Arecanut: Koleroga,

17 c) Coconut: Wilt, Stem bleeding, Stem rot, Bud rot, Cadaraglang disease,
Lethal yellow

17 d) Oil Palm: Major foliage diseases

18 e) Cofee: Rust

18 f) Tea: Rust

18 e) Cocoa: Major diseases

19 f) Rubber: Major diseases
Medicinal and Aromatic crops viz.

20, 21 a)Senna, Neem, Hemp, Belladona, Pyrethrum: Major Diseases
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22,23 b) Camphor, Costus, Crotolaria: Major Diseases
24,2526 | c) Datura, Discorea, Mint, Opium: Major Diseases
27,28,29 | d) Solanum khasianuaind Tephrosia: Major Diseases
30,31,32 | Important Post Harvest Diseases of above Fruit, Plantation, Medicinal and
Aromatic Plants and Their Management.
Practical
Practical Crop Syllabus
No.
Observations of disease Symptomgntification of Causal Organism and Hgsarasite
relationship and Integrated Disease Management of following important diseases of:
Fruit Cropsviz.,
1 Mango Malformation, anthracnose, powdary mildew, bacterial blight stone grg
mortality, red rusgiant mistletoe (loranthus)
2,3 Banana Wilt, sigatoka, anthracnoseerwinia rot, bunchy top, heart rot
infectious chlorosis, cigar end rot
4,5 Grape Downey mildew, powdery mildew, anthracnose, bacterial blight,
grape fan leaf virus
6,7 Citrus Gummaosis, leaf fall and fruit rot , anthracnoBglodia , Ganodermaoot
rot , powdary mildew, canker, mottling greening, tristeza, psorosis, citr
exocortis quick and slow declinghaira Disease (Zinc Deficiency)
8 Papaya Pythium soft rot, powdery midew, anthracnose, fruit rot, viruses: ring sj|
Jeaf curl and mosaic
9 Guava Wilt, canker,Pestolatialeaf spot, anthracnose
9 Sapota Root rot, leaf spots, fruit rots
9 Fig Fig rust
10 Pomegtanatg Alternaria, HelminthosporiunandColletotrichumCercosporieaf and fruit
spots, wilt, bacterial blight
11 Ber Powdery mildew
11 Custard Pythium seedling mortality and fruit rots
Apple
11 Aonla Emblica rust Ravenaliasp.)
11 Jamun Fruit rot and foliage diseases
12 Jackfruit Die back , fruit rot
12 Pineapple Heart rot, base rot and wilt
12 Strawberry | Leaf spots
12 Almond Leaf spots
12 Cashew: Leaf spots
12 Walnut Leaf spots
13 Apple Fire blight , root and collar rot, cankers, powdery mildew, scab,ristgf
crown gall, mosaic
13 Pear Rust , leaf spots and blight, scab, mosaic
13 Peach Rust, blight, scab and leaf curl
13 Plum Bacterial canker, wilt, mosaic and leaf curl
13 Stone Fruit | Crown gall
Plantation Cropsix.,
14 Betelvine Phytophthorawilt, Sclerotiumfoot rot, Powdary mildew
14 Arecanut Koleroga
14 Coconut Wilt, stem bleeding, stem rot, bud rot, cad&ngdang disease, lethal
yellow
14 Oil Palm Major foliage diseases
14 Coffee Rust
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14 Tea Rust
14 Cocoa Major diseases
14 Rubber Major diseases
Medicinal and Aromatic cropgz.,
15 a) Senna, neem, hemp, belladona, pyrethrum: major diseases
15 b) Camphor, costus, crotolaria: major diseases
15 c) Datura, discorea, mint, opium: major diseases
15 d) Solanum khasianu@nd tephrosiamajor diseases
16 Important post harvest diseases of above fruit, plantation, medicinal and aromatic pla
their management
Total: 16

Reference books

1. Agrios, GN. 2010Plant PathologyAcad. Press

2. Diseases of Horticultural Crops fruits (1999) Brma L.R and Sharma R.c,Indus
Publishing company, New Delhi

3. Diseases of fruit crops (1986) By V.N.Pathak ,Oxford & IBH publication, New Delhi

4, Diseases of fruit crops (1986) By R.S.Singh ,Oxford & IBH publication, New Delhi

5. Diseases of Fruits and vegetab(@007) S.A.M.H. Naqvi,Springer Science & Business
Media

6. Diseases of Plantation Crops (2014) By P.Chowdappa, Pratibha Sharma IPS 263pp

7 Diseases of Horticulture Crops and their management ,ICA8ok for B.Sc.(Agri) &
B.Tech (Agri) By TNAU ppl72

8. Advances in the diseases of Plantation crops & spices (2004) P.Santha
Kumari,International Book Distributing Company , 247 pp

0. Mehrotra RS & Aggarwal A. 200Plant Pathology7" Ed. Tata Mc Graw Hill Publ.

Co. Ltd
e-reading: http://ecourses.iasri.res.in/
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Course No. H/PATH363 Course title: Disease of Vegetablédrnamental and
Spicescrops

Credits: (2+1)3 Semester: VI

Theory: Etiology, symptoms, mode of spread, epidemiology and integrated management of

diseases of the following vegetables, ornamental and spice crops: tomato, brinjal, chilli, bhindi,

cabbage, cauliflower, radish, kakthol, pea, beans, beet root, onion, gafityugreek, ginger,

potato, turmeric, pepper, cumin, cardamom, nutmeg, coriander, clove, cinnamon, jasmine,

rose, crossandra, tuberogerebera, anthuriungeranium. Important postarvest diseases of

vegetables and ornamental crops and their management.

Practical: Observations of symptoms, causal organisms and host parasitic relationship of
important diseases, examination of cultures of important pathogens of vegetables, ornamental
and spice cropm field as well as in protected cultivation.

Teaching(Lecture) schedule and weightages

Ifl,(r).. Topic Leﬁgu.re Weightages
Etiology , symptoms, mode of spread, epidemiology and integrated disease manag
in diseases of :

Vegetables cropwiz.,
1 | Potato, tomato 1,2,3, 12
2 | Brinjal, chilli 4,5, 08
3 | Cabbage, cauliflower, broccoli 6,7, 09
4 | Radish, knokhol, beetroot 8,9, 06
5 | Ladies finger (bhendi/okra) 10, 05
6 | fenugreek and other leafy vegetables 11, 05
7 | pea, beans 12,13, 07
8 | Onion garlic 14,15, 06
9 | Ginger ,turmeric 16,17, 06

Ornamental cropsviz.,

10 | Rose, chrysanthemum 18,19, 06

11 | Gerbera, marigold, jasmine 20,21, 04

12 | Gladiolus, carnation 22,23, 04

13 | Crossandra, geranium 24,25, 04

Spice cropsviz.,

14 | Pepper, cumin, cardamom 26,27, 07

15 | Nutmeg, coriandeilove, cinnamon 28,29, 05

16 | Important posharvest diseases of vegetables and ornameg 30,31, 06

crops and their management 32
Total 32 100
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Lesson Plan
Sr. No. Lesson
Etiology, symptoms, mode of spread, epidemiology and integrated disease manage
diseases of :
Vegetables cropwiz.,
1, 2, 3 | Potato: Early & late blight, wart, scab, bacterial ring rot, viruses: X, Y, roll, rugose, crir
Tomato: Damping off, early & late blight, wiltdfusarial, Verticillium bacterial, virus
mosaic, spotted wilt virus
4,5 Brinjal: Damping off,wilt,Alternaria& Phomopislight, rust, little leaf
chili: damping off, powdery mildew, diebackhurda Murdalittle leaf
6,7 Cabbage, cauliflower, broccoli: club roo#lternaria blight, wilt, downy mildew,
molybdenum and boron deficiency
8,9 Radish: White rust
Knol-khol, beetroot: major diseases
10 Ladies finger (bhendi/okra): powdery mildewlternaria, yellow vein mosaic virus
11 Fenugreek and other leafy vegetables: powdery and downy mildetangharia blights
12,13 | Pea: Powdery mildew, wilt, root rot, enation and necrosis virus
Beans: Pwdery mildew in cluster and other beans, bacterial aitérnaria blight,
anthracnose
14, 15 | Onion: Alternaria blight, smudge, downey milde
Garlic: Alternaria blight
16, 17 | Ginger: Rhizome rotColletotrichumleaf spot Turme
Taphrinaleaf spot, anthracnose
Ornamental Crops viz.,
18,19 | Rose: Powdery mildew, rust, die back, stem cal
Chrysanthemum: Powdery mildew
20, 21 | Merigold: Powdery mildew Jasmine: Rust,
Alternaria
22, 23 | Gladiolus, carnation: major diseases
Gerbera: Powdery mildew
24,25 | Crossandra: Wilt
Geranium: Major diseases
Spice Crops viz:
26, 27 | Pepper: Phytophthora foot rot, anthracnose, slow wilt
Cumin: Wilt, powdery mildew Cardamum: Major dis
28, 29 | Nutmeg: Die back, wilt
Coriander: Powdery mildew, wilt, stem gall Clove
back,Colletotrichum Cinnamom: Leaf spot, die back
30, 31, | Important posharvesidiseases of vegetables and ornamental crops and their managen
32
Practical Schedule
Exercise .
Exercise
No.
1 Club root of cruciferyiz,cabbage, cauliflower
2 Damping off diseases of  tomato, brinjal, chilli, cabbg
cauliflower, bhendi
Rhizome rot of ginger, white rust of radish
3 Late blight of potato, tomato
4 Downey mildew of onion, cucurbits, fenugreek, aster
5 Taphrinaleaf spot of turmeric
6 Ectophytic powdery mildew of cucurbitshendj peabeans, fenugreek, coriands
rose, cumin
7 Endophytic powdery mildew of cluster bean , chili
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8 Alternaria blight of bhendi, garlic, potato, tomato, cabbage, beans,
jasmine

9 Anthracnose of chilli, turmeric, beans, pepper, nutmeg, clove.

10 Fusarial wilt of tomato, brinjabhendj pea, cabbage, crossandra,
cumin,
Verticillium wilt of brinjal, tomato

11 Root rots in vegetabledz., tomato, brinjal, and pedacrophominaleaf spot in
vegetables & spicedz.,brinjal, pea

12 Rusts ofbrinjal, beans, roses, jasmine and onion smudge

13 Bacterial wilts of brinjal, tomato.
Phytoplasma diseasei., little leaf of brinjal, aster yellows,
OrobancheandCuscutasp. on brinjal

14 Virus disease of potato: mosaicX, Y, roll and crinkle vius, viruses of tomatq
cucurbits, @urda-murdaof chilli.

15 Viral disease bhendi: yellow vein mosaic
Pea viruses: Enations and top necrotic virus

16 Deficiency diseaseiz., black heart of potato, boron and molybdenum deficig

in cabbage & caulifiwer, important post harvest disease
vegetables , ornamentals, spices & their management.

Reference books

w N

No ok

o

Agrios, GN. 2010Plant PathologyAcad. Press

Vegetable Diseases : A Colour full Hand book (2006) by Steven T.Koike ,Peter
Gladers and Albert Paulus ,Academic Press, pp448

Diseases of Vegetables crops by R.S.Singh (1987) Oxford & IBH publication, New
Delhi

Plant Disease€2008) Singh RS. 20088d. Oxford & IBH. Pub. Co.

Diseases of Crops Plants in India (2009) By PHI legriint. Ltd, pp 548

Diseases of Vegetable crops (2005) by Alferd Steferud ,Biotech Books ,New Delhi
Mehrotra RS & Aggarwal A. 200Plant Pathology 7" Ed. Tata Mc Graw Hill Publ.

Co. Ltd

Diseases of Vegetable Crops ,Diagonosis and Management (2014) Singbhand
P.Chodappa, Today and Tomorrow Printers ,pp734

Singh H. 1984.Household and Kitchen Garden PestsPrinciples and Practices
Kalyani Publishers.

e-reading: http://ecourses.iasri.res.in/
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CourseNo. H/PATH-364 Course Title: Mushroom Production Technology
Credits: (0+1)1 Semester: VI
Practical:

Introduction to mushroom, Nutritional and medicinal value of mushrddorphology and
types of mushroom Material equipment and basic facilities requirédr mushroom
entrepreneurshipPreparation of mushroom culture by tissue isolation meti&phwn
production: Types of spawn and method of spawn producRogparation of compost for
button mushroom producin. Preparation of substrate for oyster mushroom production.
Spawning and methods of spawnir@@asing for button mushroom production and after care
during spawn run. In button and oyster mushroom produdtlanvesting indices, packing and
preservation ofButton Harvesting indices, packing and preservation of oyster mushroom.
Preparation of mushroom recipeBisease management in mushroom productiBest
management in mushroom productidvethods of disinfection and fumigation in Mushroom
house Visit to nearby Mushroom Unit.

Practical Topics
No.
1 Introduction to mushroom, Nutritional and medicinal value of mushroom.
2 Morphology and types of mushroom
3 Material equipment and basic facilities requifedmushroom entrepreneurship.
4 Preparation bmushroom culture by tissue isolation method
5 Spawn production: Types of spawn and method of spawn production
6 Preparation of compost for button mushroom production.
7 Preparation of substrate for oyster mushroom production.
8 Spawning and methods of spawning.
9 Casing for button mushroom production and after care during spawn run. In
and oyster mushroom production.
10 Harvesting indices, packing and preservation of Button
11 Harvesting indices, packing apdeservation of oyster mushroom.
12 Preparation of mushroom recipes.
13 Disease management in mushroom production
14 Pest management in mushroom production
15 Methods of disinfection and fumigation in Mushroom house.

16 Visit to nearby Mushroom Unit.

ReferenceBooks:
1. Mushroom cultivation Technolog$. T. Change

e-reading: http://ecourses.iasri.res.in/
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Course No.: H/ ENTO-121 Title: Fundamentals of Entomology

Credits: (2+1)3 Semester: |l

Theory:

Introduction and History of Entomology in Indiacluding contribution of scientists in brief.
Definitions: Insect, Entomology, Horticultural EntomologyClassification of phylum
Arthropoda up to classeRelationship of class Insecta with other classes of Arthropgndect
Dominance. Economic importance of insects: Harmful, Beneficial and productive insects.
Premier institutes concerned with Entomology. Insect Integun®&nicture and Functions.
Cuticular appendages and processes. Moulting: Definition and steps in mo@tdy.
segmentation: Structure of head, thorax and abdomsect Head Capsule: Important sclerites

and sutures. Positions of he&lructure and modifations (with examples) of insect antennae,
mouth parts, legs and wings (wing venation, wing coupling apparatus with examples). Structure
of thorax and abdomen: segmentation, appendages and processes, pregenital and post genita
appendages and structure mole and female genital organ.Metamorphosis: Definition and
Types of metamorphosis with examples. Post embryonic development: Eclosion. Insect egg:
General structure, Types of egg with examples (at least one). Types of larva and pupa with
examples.Structe and functions of digestive, nervous, circulatory, respiratory, excretory,
secretary and reproductive system in insects.Types of reproduction in Beestgy and

Sound producing organs.

Systematics:Definitions: Taxonomy, Systematics, Binomial nometate, Order, Family,
Genus, Species, Subspecies, Biotype. Binomial nomenclature: Definition and Rules.
Classification of Class Insecta upto Orders. Important orders: Important
distinguishing/taxonomic characters of orders. Families of horticultural tampme with
examples. Orthoptera: Acrididae, Tettigonidae, Gryllidae, Gryllotalpidae; Dictyoptera:
Mantidae, Blattidae; Odonata; Isoptera: Termitidae; Thysanoptera: Thripidae; Hemiptera:
Pentatomidae, Coreidae, Cimicidae, Pyrrhocoridae, Lygaeidae, CidadellDelphacidae,
Aphididae, Coccidae, Aleurodidae, Pseudococcidae, Lophopidae, Lacciferidae; Neuroptera:

Chrysopidae; Lepidoptera: Pieridae, Papiloinidae, Noctuidae, Sphingidae, Pyralidae,
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Gelechiidae, Arctiidae, Saturniidae, Bombycidae; Coleoptera: Gelidae, Chrysomelidae,
Cerambycidae, Curculionidae, Bruchidae, Scarabaeidae; Hymenoptera: Tenthridinidae, Apidae.
Trichogrammatidae, Ichneumonidae, Braconidae, Chalcididae; Diptera: Cecidomyiidae,
Tachinidae, Agromyziidae, Culicidae, Muscidae, Tephrgida

Plant mites: Morphological/general features of phytophagous mites, important families with
examples (Tetranychidae, Tarsonomidae, Tenuipalpidae and Eriophyidae).

Practical:

Methods of collection and preservation of insects including immature stdgesfication of
important insect.External features of Cockroach/Grasshop@iudy of Types of insect
antennae, mouthparts (dissection) and legs.Wing venation, types of wings and wing coupling
apparatusTypes of insect larvae and pup&udy and Dissction of digestive system in insects
(Cockroach(caterpillar )/Grasshopper)Study and Dissection of Central nervous system in
insects (Cockroach/GrasshoppeBtudy and Dissection of male and female reproductive
systems in insects (Cockroach/Grasshopp@gtudy of distinguishing/taxonomic characters of
orders: Orthoptera, Dictyoptera, Odonata, Isoptera, Thysanoptera, Hemiptera, Lepidoptera,

Neuroptera, Coleoptera, Hymenoptera, Diptera. Families of horticultural importance with

examples.

Teaching Schedut: Theory -

Lecture Topic Weightage
No. (%)
1-3 U Introduction and History of Entomology in India includi 10

contribution of scientists in brief.

Definitions: Insect, Entomology, Horticultural Entomology.
U Classification of phylum Arthropoda up to classes.
U Relationship of class Insecta with other classes of Arthrop
U Insect Dominance.
U Economic importance of insects: Harmful, Beneficial i

productive insects.

U Premier institutes concerned with Entomology.
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Insect Integument: Structure and Functions.
Cuticular appendages and processes.
Moulting: Definition and steps in moulting.

Body segmentation: Structure of head, thorax and abdome

10

6-10

Insect Head Capsule: Important sclerites and sutures. Pos
of head.

Structure and modifications (withexamples) of inseq
antennae, mouth parts, legs and wings (wing venation,
coupling apparatus with examples).

Structure of thorax and abdomen: segmentation, appen
and processes, pregenital and post genital appendage

structure of male and feneagenital organ.

10

11-13

Metamorphosis: Definition and Types of metamorphosis
examples.

Insect egg: General structure, Types of egg with example
least one)

Types of larva and pupa with examples.

Sensory and Sound producing organs: Locatiahfanctions:
mechanoreceptors, audio receptors, chemoreceptors, tl
and humidity receptors, photoreceptors and organs of vi

with examples.

10

14-22

Structure and functions of digestive, nervous, circulat
respiratory, excretory, secretary aneprnoductive system i
insects. Types of reproduction in insects. Post embry

development: eclosion.

20

23-24

Systematics:

Definitions: Taxonomy, Systematics, Binomial nomenclat
Order, Family, Genus, Species, Subspecies, Biotype.
Binomial nomenclature: Definition and Rules.

Classification of Class Insecta up to Orders.

05

2527

Study of important orders of insects: Import
distinguishing/taxonomic characters of orders. Familieg
horticultural importance with examples. Orthoptera: Acridid

Tettigonidae,  Gryllidae, Gryllotalpidae;  Dictyopte

10
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Mantidae, Blattidae; Odonata; ojstera: Termitidae

Thysanoptera: Thripidae.

28-29

U Hemiptera: Pentatomidae, Coreidae, Cimicig 10
Pyrrhocoridae, Lygaeidae, Cicadellidae, Delphaci
Aphididae, = Coccidae, Aleurodidae, Pseudococci
Lophopidae, Lacciferidae;  Neuroptera:  Chrysopic
Lepidoptera: Pieridae, Papiloinidae, Noctuidae, Sphing

Pyralidae, Gelechiidae, Arctiidae, Saturniidae, Bombycidas

30-31

U Coleoptera: Coccinellidae, Chrysomelidae, Cerambyci 10
Curculionidae, Bruchidae, Scarabaeidae; Hymenop
Tenthridinidae, Aplae, Braconidae, Trichogrammatida
Ichneumonidae, Chalcididae; Diptera: Cecidomyiig

Tachinidae, Agromyziidae, Culicidae, Muscidae, Tephritida

32

U Plant mites: Morphological/general features of phytophag 05
mites, important families with exampleéTetranychidae

Tarsonomidae, Tenuipalpidae and Eriophyidae).

Total 100

Teac

hing SchedulePractical -

EX. Name of the experiment
No
1. | Methods of collection and preservation of insects including immature stages
2. | External features of typicahsect (eg. Cockroach/ Grasshopper) structure of H
thorax and abdomen/General body organisation of insect
3. | Structure of antennae and its modifications along with examples.
Structure of typical leg and modifications of legs.
4. | Study and Dissectioof chewing and biting type of mouthparts.
5. | Study and Dissection of Chewing and lapping type of mouthparts.
6. | Study and Dissection of piercing and sucking type of mouthparts.
7. | Study and Dissection of sponging type of mouthparts.
8. | Study of insecwings: Structure, Wing Venation, types of wings and wing coug
apparatus along with examples.
9. | Types of larvae and pupae.
10. | Study and Dissection of digestive system of Cockroach / Grasshopper.
11. | Study and Dissection of male reproductive systéi@ockroach / Grasshopper.
Study and Dissection of female reproductive system of cockroach / Grasshoppsg
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12. | Study and Dissection of central nervous system of Cockroach / Grasshopper.

13. | Study of distinguishing/taxonomic characters ofders viz.Odonata, Orthopterd
Dictyoptera. Families of Horticultural importance from these orders with exampl

14. | Study of distinguishing/taxonomic characteo$ ordersviz.|soptera, Thysanoptel
and Hemiptera. Families of Horticultural importance from thesders with
examples.

15. | Study ofdistinguishing/taxonomic characters afdersviz.Neuroptera, Lepidopter
and Hymenoptera. Families of Horticultural importance from these orders
examples..

16. | Study ofdistinguishing/taxonomic characters afdersviz.Diptera and Coleopterd
Families of Horticultural importance from these orders with examples..

Textbooks:
I Richards O.W. and R.G. Davied mms 6 Gener al T e x i VolBlarma k

Reference Books:

= =4 4 -4 48 8 8 9 -9

=

Chapman, R. R. The Insects : Staiure and Functions

David, B. V. and T. Kumarswariii Elements of Economic Entomology

Marc J. Klowden Physiological systems in Insects

Pant N.C. amd Swaraj Ghiainsect Physiology and Anatomy

Nayar, K. K.; Anathkrishanan T.N. and B.V.Davidseneral and pplied Entomology
Patton R.L: Introductory Insects Physiology

Wigglesworthi Principles of Insects Physiology

Metcalf and Flint Destructive and Useful Insects; their habits and control.

Evan G.O-Principles of Acarology.

Krantz G.Wi A manual ofAcarology.

e-reading: http://ecourses.iasri.res.in/
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Course NO. H/ENTO-365 Coursetitle : Nematode Pests of Horticultural
Crops and their management

Credits 1+1=2 Semester : VI

Theory:

History of development of Nematolodyefinition, economic importanceGeneral
characteristics of plant parasitic nematoddsmatode general morphology, taxonomy and
biology. Classification of nematodeSymptomatology. Control of important plaparasitic
nematodes dfruit crops: Pomegranate, Grapes, Fig, Citrus, Strawberry, Cashewnut, Vegetable
crops: Tomato, Brinjal, Okra, Chilli and Cucurbits etc. Tuber and bulb crops: Potato, Sweet
potato, Carrot, Radish and onion; Ornamental crops: Chheanim, Rose, Tuberose,
Gladiolus, Carnation and Gerbera; Spices: Turmeric, Ginger, Cardamom and Clove; Plantation
Crops: Banana, Area nut and Coconut.

Practical:

Methods of sampling.Extraction of nematodes from soil and plant Qattsting and
estimation of plant parasitic nematodsematode kling, fixing and preparation demporary
and permanent mountdlematicides and their use. Collection and preservation of 20 plant
species/parts damaged by plant parasitic nematodes.

Lesson plan : Theory

Lect | Topic Weightage

ure (%)

No.

1 History of development of Nematolo@yefinition, economic 10
importance.

2 General characteristics of plant parasitic nematodes. 5

3-4 | Nematode general morphology and biology. 5

5-6 | Classification of nematodegup to major order and families) 10

7 Classification based on habitats Symptomatology: Above and 10
below ground

8-9 | Control of important plant parasitic nematodes of fruit crops: 10

Pomegranate, Grapes, Fig, Citrus, Strawberry, Cashew nut.
10 | Vegetable crops: Tomato, Brinjal, Okra, Chilli and Cucurbits e 10

11 | Tuber and bulb crops: Potato, Sweet potato, Carrot, Radish al 10
Onion.

12 | Ornamental crops : Chrysanthemum, Rose, Tuberose, Gladio 5
Carnation and Gerbera.

13 | Spices Turmeric, Ginger, Black pepper Cardamom and Clove 5

14 | Plantation crops: Banana, Areca nut and Coconut. 10

15 | Role of nematodes in plant disease complex. 5

16 | Integrated nematode management. 5

Total 100
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Lesson plan : Practical

Sr. Particulars

No.

1. | Procedure for collection of soil and root samples

2. | Extraction of nematodes from soil samples

3. | Extraction of nematodes from plant material

4. | Counting and picking of nematodes
Preparation of temporary and permanent mounts of nematodes

5. | Gross morphology of plant parasitic nematodes

6. | Taxonomic classification of plant parasitic nematodes of horticultural importang

7. | Below and above ground symptoms produced by nematatiesxamples

8. | Interaction between plant parasitic nematodes with disease causing fungi, bac
viruses etc.

9 Important nematode pests of horticultural (fruit) crops- Root Knot Nematode
Meloidogynespp, Reni form Nematod&otylenchulus ReniformiRoot Lesion
Nematode Pratylenchusspp, Spiral Nematodéielicotylenchuspp, Cyst
NematodesHeteroderaandGlobodera Dagger NematodeXiphenemapp, Citrus
Nematode Tylenchulus semipenetrarBirrowing NematodeRadopholus siitis.

10 | Important nematode pests of plantation cropsRoot Knot Nematode
Meloidogynespp, Reni form Nematod&®otylenchulus ReniformiRoot Lesion
Nematode Pratylenchusspp, Spiral Nematodéielicotylenchuspp, Cyst
NematodesHeteroderaandGlobodera Dagger NematodeXiphenemapp, Citrus
Nematode Tylenchulus semipenetrar&rrowing NematodeRadopholus similis.

11 | Important nematode pests of vegetable cropfRoot Knot Nematod&leloidogyne
spp, Reni form Nematod®&otylenchulus ReniformiRoot Lesion Nematode
Pratylenchusspp, Spiral Nematodédielicotylenchuspp, Cyst Nematodes
HeteroderaandGlobodera Dagger NematodeXiphenemapp, Citrus Nematode
Tylenchulus semipenetrarBuyrrowing NematodeRadopholus similis.

12 | Integrated nematode management metfiddsltural (Crop rotation, Fallowing, So
amendments, Other land management techniques, Resistant varieties etc.),

13 | Integrated nematode management methi&tdg/sical (Soil solarization, Sterilizatio
Hot water teatment, Fumigation), Biological, Chemical, Legislative methods,

14 | Nematicides and their use

15. | Collection and preservation of 20 plant species/parts damaged by Plant parasi
nematodes.

16 | Collection and preservation of 20 plant species/mtsaged by Plant parasitic
nematodes.
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No. Name of book Name of the author and
publication
Text books:
1. A Textbook of Plant Nematology = Upadhyay K.D. and Dwivedi K. 1997,
Amman Publishing House, Meerut.

References books:

1. Plant nematode control Whitehead A.G., CAB International
Wallingford U.K.
2. Nematode pest management Swarup G. Deogupta D.R. and Gill J.S
3. An appraisal of Ecd-riendly Nematological Society of India IARI,
Approaches New Delhi

4. A Treatise on phytonematology P.Parvatha Reddy Agri. Cole Publishir
Academy New Delhi
5. Plant Nematology P. Parvatha Reddy
e-reading: http://ecourses.iasri.res.in/
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Course No.: H/ENTO243 Course Title: Insect Pests of Fruit, Plantation,

Medicinal and Aromatic Crops
Credits: (2+1)3 Semester: IV
Syllabus (Theory):
Generali economic classification of insect&cology and insegbest management with
reference to fruit,plantation, medicinal and aromatic cropfRest survey, surveillanceX
forecasting. Distribution, host range, f@oology, injury, integrated management of important
insect pests affecting tropical, stropical and temperate fruits, plantation, mediciaad
aromatic crops like citrus, mango, grapeyipemegranate, guava, fig, banana, papaya, custard
apple, ber, sapota, jamun, aonla, jackfruit, coconut, areca nut, oil palm, cashew, cacao, tea,
coffee, rubber, betelvine, apple, pear, peach, plum, almondhona, sennayeem, hemp,
belladonna, pyrethrum, isabgol,dhatura,wildbrinjal, sweetflag, safedmusli, shatavari,
ashwangandha,sarpgandha, opium, tephrosia, mint, dioscoria, comphor, costus, crotalaria,
jasmine, patchouli, vetiver, davana, kevara, cifian geranium, lemongrass, palmarose,
eucalyptus and sandalwoodStorage insect$ distribution, host range, biecology, injury.
Integrated management of important insect pests attacking stored fruits, plantation, medicinal
and aromatic crops and theprocessed productdnsecticide residue problems in fruit,
plantation, medicinal and aromatic crops and their maximum residual limits (MRLS).

Syllabus (Practical):

Study of symptoms of damage, collection, identification, preservation, assessment of damage
and population of important insettpests affectingitrus, mango, grapevine pomegranate,
guava, fig, banana, papaya, custard apple, ber, sapota, jamun, aonla, jaddonitit, areca

nut, oil palm, cashew, cacao, tea, coffee, rubber, betel vinks, gggar, peach, plum, almond,
cinchona, senna, neem, hemp, belladonna, pyrethsaingol, dhatura, wild brinjal,sweet

flag, safedmusli, shatavari, ashwangandha, sarpgarapiam, tephrosia, mint, dioscoria,
comphor, costus, crotalarigsmine, patcbuli, vetiver, davana, kevara, citronella, geranium,
lemongrass, palmarose, eucalyptus and sandalwood. Study of symptoms of damage, collection,
identification, preservation, assessment of damage and population of pests of stored fruits,
plantation, medicial and aromatic plants.

Teaching Schedule & Lesion Plan (Theory):
Lecture . Weightage
No. Topic (%)
1&2 General and economic classification of insects; definition of pes

ETL, EIL, pest management, category of pest, harmful and

beneficial insects. 10

3. Ecology, scope, importance, its types, components of environm

and insecpest management with reference to fruit, plantation,

medicinal and aromatic crops.

Pest survey, surveillance, forecasting and its importance in IPM

Fruit crops: Distribution, host range, biecology, injury, integrated management of
important insect pests affecting
4. Citrus: Major pests; Fruit sucking moth, lemon butterfly, leaf
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Minor, citrus psylla, whitefly and black fly, bark eating caterpilla
Minor pestsjNematodes, mealy bug, aphid, scale.

Mango: Major pests; Hoppers/Jassids, fruit fly, stone weevil, ste
borer, mealy bug, bark eating caterpillar, thrips, leaf gall, midge
Minor pests; Red ants, shoot borer, scale insectscabegpillar.

Grapevine: Major pests; Flea beetle, thrips, mealy bug, mites.
Minor pests; Stem girdler, cockchafer beetle.

Pomegranate:Major pests; Fruit borer, mealy bug, thrips, scale
insects, white fly, bark borer.
Minor pests; Fruit sucking ath, mites, shot hole borer, aphid.

Guava: Major pests; Fruit fly, spiraling white fly, bark eating
caterpillar, fruit borer.

Minor pests; Scale insects, mealy bug.

Fig: Major pests; Jassids, scale insects, mealy bug.

Minor pests; Mite, stem borer.

Banana: Major pests; Root stock weevil, thrips, tinged bug, leaf
eating caterpillar, pseudostem borer, aphid.

Minor pests; Burrowing nematodes.

Papaya: Mealy bug, white fly, green peach aphid, ash weevil.
Custard apple: Mealy bug.

10.

Ber: Major pests; Ber fruit borer, ber fruit fly.
Minor pests; Hairy caterpillar, jassids.

11

Sapota: Major pests; Chiku moth, seed borer, bud borer, fruit fly
stem borer, hairy caterpillar.

Minor pests; Mealy bug, green scale, leaf folder.

Jamun: Ash weeW, fruit fly, sphinx moth, white fly, leaf eating
caterpillar.

12

Aonla: Major pests; Shoot gall maker, bark borer, fruit borer.
Minor pests; Mealy bug, aphids, leaf eating caterpillar.
Jackfruit: Shoot and fruit borer, bud weevil/leaf eating wedef
Webber, mealy bug, scale, spittle bug.

45

Plantation crops: Distribution, host range, biecology, injury, integrated manageme

of important insect pests affecting

13& 14

Cashew nut:Major pests; Stem and root borer, tea mosquito bu
apple and nut borer, thrips

Minor pests; Leaf Minor, leaf and blossom Webber, leaf beetle/
beetle.

Cacao: Stem borer, Mealy bug, black aphids, cow bug.

15

Coconut and Oil Palm:
Major pests; Rhinocerous beetle, red palm weevil, black headeq
caterpillar,eriophyide mite, rodent.

Minor pests; Termite, scale insects, Mealy bug.

Arecanut: Spindle bug, root grub, inflorance caterpillar, mites

16&17

Tea: Major pests; Tea mosquito bugssids, pink/orange mite, re
spider mite, bunchy caterpillar, tea borer, hepialid borer.

10
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Minor pests; Shot hole borer, nematodes, thrips

Coffee: Major pests;coffee berry borer, red borer, white borer.
Minor pests; Root lesion nematode, cockchopper hesifeee
scale, snail.

18. Betelvine: Betelvine bugs, scale insects, white fly, Mealy bug,
white grub.
Rubber: Rubber bark eating caterpillar, scale insects, ash weey,
Mealy bug.
19. Study of pests of Temperate Fruit croppfle, Pear, Peach and
Plum): Major pests; Peach leaf curl aphid, apple wooly aphids,
jose scale, apple codling moth, apple tent caterpillar. 05
Minor pests; blossom thrips, plum weevil, plum fruit moth, mites
Almond: Almond weevil, almond moth, tent caterpillar, brown
mite, tree borer, stink bug, leaf roller
Medicinal crops: Nature of damage & control measures of pests affecting
20. Cinchona: Scale insects, mirid bug.
Senna:Leaf eating caterpillar, White butterfly, pod borer.
Neem:Tea mosquito bug, thripsemilooper.
Hemp: Hemp flea, hemp borer, green fly, European corn borer.
Belladonna Leaf defoliator.
Pyrethrum: Nematodes, thrips, aphids, red spider mites.
21. Isabgul: White grub, red cotton bug, cutworm.
Dhatura: Thrips, leaf bugwhite flies, aphid.
Costus: Grasshopper, thorn bug, hairy caterpillar, ash weevil.
Crotalaria: Sunnhemp moth, stem borer, top shoot borer, flea
beetle.
Wild brinjal: Brinjal shoot and fruit borer, brinjal stem borer. 10
Sweet flag:Shoot and root Mealy bugs
Safedmusli:White grub, leaf eating caterpillar.
22. Shatavari : Asparagus beetle.
Ashwagandha/sarpagandhaEpilachna beetle, Mealy bugs,
sphingid caterpillar.
Opium: Root weevil, cutworm, capsule borer.
Tephrosia: Mealy bug, seed borer, cutwortea mosquito bug.
Mint: Leaf roller, hairy caterpillar, root borer.
Dioscorea:Aphids, red spider mite, cutworm.
Aromatic crops: Nature of damage & control measures of pests affecting
23. Camphor: Scale insects
Patchouli: Leaf Webber/leaf eating caterpillar, mirid bug, root kn
nematode.
24, Jasmine: Leaf webworm, budworm, aphid, thrips, two spotted
spider mite.
25. Vetiver: Stem borer, root infecting beetle, nematodes.
Davana: Davana bug, semiloopdfevara: Leaf hopper. 10
26. Citronella: Shoot borer, grasshopper, armyworm, eriodphyid mi
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Geranium: Root knot nematodes, termite, cutworm.
Lemon grass:Shoot borer, spittle bugalmarose:Thrips, white
grub.

27.

Eucalyptus: Temites shoot boreSandalwood: Leaf Webber,
long horned grasshopper, leaf hopper, thrips, red borer.

Stored pests:Distribution, host range, biecology, injury

28%29 | Major pests: Indian meal moth, Fig and almond moth, rust red fl

beetle, khapra beetle, raisin moth, dried fruit beetle. 05
Minor pests: Saw toothed grain beetle, rice moth.

30.

Preventive and curative measures for pest management of stor
fruits, plantationmedicinal and aromatic plants.

Pesticides residues

31&32 | Definition of pesticides residues, acceptable daily intake, maxin

residual limits, toxicity, its types,LC50, LD50,LT50, GAP, list of 05
instrument for detection of pesticide residues and maxinesdual
limits of pesticides in export fruits, plantation, medicinal and
aromatic commodities.

Total 100

Practical Schedule:

Ex. Title of Exercise
No.
1. Study of symptoms of damage, collection, identification, preservation, assessmen
damage and population of pests of citrus
2. Study of Pests of Mango
3. Study of Pests of Grapevine
4. Study of Pests of Pomegranate, Aonla
Study of Pests of Guava, Fig and Jackfruit
5. Study of Pests of Banana, Papaya and Custard apple
6. Study ofPests of Ber , Sapota and Jamun
7. Study of Pests of Cashew, Cacao, Tea and Coffee
8. Study of Pests of Coconut, Areca nut and Oil Palm.
9. Study of Pests of Temperate Fruit crops (Apple, Pear, Peach, Plum, almond)
10. | Study of Pests of Betel vine aRdibber
11. | Study of Pests of Cinchona, senna, neem, hemp & belladonna
12. | Study of Pests of Pyrethrum, Isabgoal, Dhatura, Costus & Crotalaria
13. | Study of Pests of Wild brinjal, Sweet flag, Safedmusli, Shatavari, Ashwagandha, (¢
14. | Study of Pestsf Tephrosia, Mint, Dioscoria, Comphor, & Jasmine
15. | Study of Pests of Patchouli, Vetiver, Davana, Kevara & Citronella
Study of Pests of Geranium, Lemongrass, Palmarose, Eucalyptus &Sandalwood
16. | Study of pests of stored fruits, plantation, medicaral aromatic plants
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Textbooks:
David B V and Kumarswami, T, 1982. Elements of Economic Entomology. Popular Book
Department, Madras, 536p.

Ramnivas Sharma : Identification and management of horticulture pest.

Reference Books:

Reddy, P. P., 2010, Plamrotection in Horticulture Vol. 1, 2 & 3, Scientific Publishers,
Jodhpur.

Ranijit, P., 2012, Entomological Techniques in Horticultural Crops, New India Publishing
Agency.

Nair M R G K, 1995, Insect and Mites of Crops in India, ICAR, New Delhi.

Ayyar, T.V.R.1963. Hand book of entomology for south India. Govt. press Madras, 516p.
David. V. Alford. Pest of fruit crops. A. M. Ranjith. Identification and management of
Horticultural pest.

Rachna and Bennakumari. Pest management and residual analysis in hdttictdfu

K. P. Srivastav and Y. S. Ahawat. Pest management in citrus.

Fryer : Insect pest of fruit crops

S. Atwal. Agricultural pests of south Asia and their management.

Mark Vernon Slinger land and C. R. Crosby. Manual of fruit insects.

Metcalf, R.Land luckman,W.H.1982. Introduction to Insect pest management.
WileyInterSciencePublishing,NewYork

Butani, D.K.1984. Insects and Fruits. Periodical Expert Book Agency, NewDelhi

e-reading: http://ecourses.iasri.res.ir
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Course No: H/ENTO- 354 Course Title: Apiculture, Sericulture and Lac
Culture
Credits: (1+1)2 Semester: V

Theory
Introduction to beneficial insects.Importarad History of apicultureSpecies of honey

bees, Rok bee Little bee Indian bee Europea bee Italian bee anrd Damma bee

lif ecycle and cast determination Bee colony maintenance bee colony activities

startig of new colony, location site, transferring coloy, replacemen of queen

combinirg colonies swam prevention colony managemenin different seasons
Equipmen for apialy, types of bee hives and their description Bee pasturagdioney
extraction honegy compositiom and value bee wax and tissues Importance History and

developmenin India, silkworms kinds and their hosts systematic positigrdistribution

lifecycles in brief, Sik glands Mulberry silkworm-morphologich features, races
rearirg houe and equipments disinfectim and hygiene Grainage ad treatment
packing ad transportatio of eggs Incubation bladk boxing hatchirg of eggs

Silkworm rearirg young age /chawkrearirg and old age rearirg of silkworms Feeding

spacing environmenth conditiors and sanitatin.Cocom characters colay shape

hardines ard shel ratio. Defective cocoors and stifling of cocoondJses of silk and by-

products Economis of silk production Moriculture-Mulberry varieties packa@ of

practices Pests ad disease ard their management. lagrowing area in India, Lac

insects biology, behaviou, lac cultivation food plants pruning, inoculationcropping

kinds of lac. Enemies of lac-insects.

Practical

Honey bee colonydifferert bee hives ard apicultue equipmentSummer and Winter
managemenof colorny.Honey extraction and bottlingStudy of pess and diseass of
hong/bees. Establishmen of mulbery garden Preparatio of mulberyy cuttings
planting method under irrigatd and rain fed conditions. Maintenarecof mulbery
gardenpruning fertilization, irrigation and ledf harvest.Mulberry pess and disease
and their managemenand nutritiond disorders.Study of differert kinds of silkworms
and mulbery silkworm morpholog, silk glands.Sericultue equipmens for silkworm
rearing. Mulberry silkworm rearirg room requirements.Reamnof silkworms-chalky
rearing. Rearig of silkworms late age silkworm rearirng and study of mountagesStudy
of silkworm pest and ther management.Study of silkworm disease and its
management. lainsectsbiology, behaviow, lac cultivation food plants pruning,
inoculation cropping kinds of lac. Enemies of lac insects.
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Teaching Schedule:

Lecture Topic Weightage

No. (%)

1 Introduction to beneficial insects. Importance and History of 20
apiculture.

2 Studies on different species of honey bees, morphology and
anatomy.

3 Studies on bee colony organization, life style and seasons
management.

4 Bee keeping equipments, types and social behavior of bee hi 10
and their description.

5 Reproductiorin bees and queen rearing.Bee pasturage, bee
products and their uses. Economics of bee keeping.

6 Bee enemies and diseases. Role of bees in pollinations.

7 Importance, History and development of silkworms in India. § 20
wormsspecies and their hosts, systematic position, distributig
lifecycles in brief, Silk glands.

8-9 Mulberry silkworm races. MoriculturéVulberry varieties,
package of practices.

10 Rearing house and equipments, disinfection and hygiene.

11 Grainage acid treatment, packing and transportation of eggs,
Incubation, black boxing, hatching of eggs.

12 Silkworm rearing young age (chawki) rearing and old age rea 40
of silkworms.

13 Feeding, spacing, environmental conditions and sanitation.

Cocoon characters: colour, shape, hardiness and shell ratio.

14 Defective cocoons and stifling of cocoons.

Uses of silk and byproducts. Economics of silk cocoon
production.

15 Pests and diseases of silkworm and their management.

16 Lac growing areas in India, Lac insects, biology. 10
Lac cultivation, food plants, pruning, inoculation, croppir
kinds of lac. Enemies of laasects.

Total 100

Practical Lesson plan

Ex. No. Practical
1. Honey bee colony ardifferert bee hives and apicultue equipment.
2. Seasonamanagemerof bee colog-Summer and winter.
3. Study of production of horye handling andottling.
4, Study of pest and diseassof honey/bees.
S. Establishmenof mulberry garden
6. Study of cultivation of mulbeyrunder irrigatd and rainfedconditions.
7. Maintenane of mulberry gardenpruning fertilization, irrigation ard leaf
harvest.
8.

managemen

Pess, diseasse andnutritiond disordersof mulbery cropard their
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Study of differert speciesbsilkworms speciesind morpholog and
anatomy omulberry silkworm- Silk gland

10. Rearing equipmesand rearing rom.

11. Rearirg of silkworms-chalky larvae

12. Rearirg of silkworms late age silkworm andmountages.
13. Study of silkworm pess ard their management.

14. Lac insectsbiology, behaviou

15. Lac cultivation, food plants pruning, inoculationcropping
16. Kinds of lac and their aemies.

Suggested Reading:
Text books:
1 K.P.Srivastava .A Text Book on Applie@Entomology Vol.l&ll. , Kalyani

Publishers, Ludhiyana

Reference books:

Singh, S., 1975.Bee keeping in Indi#dCAR, New Delhi., 214p.
Sunita, N.D, Guled ,M.B, Mulla S.R and Jagginavar,2003, Beekeeping, UAS
Dharwad
Mishra, R.C. and Rajesh Gar. 2002. Prodpecin Indian Apiculture. Agrobios,
Jodhpur.
Singh, D and Singh, D.P. 2006. A hand book of Beekeeping, Agrobios (India).

Paul DeBach and Devid Rosen 1991. Biological control by natural enemies.
Cambridge University Press; 2 edition (27 June 1991)
Y.A. Shinde and B.R. Patel. Sericulture in India
Tribhuwan Singh. Principles and Techniques of Silkworm Seed Production,
Discovery publishing House Pvt. Ltd
M.L. Narasaiah. Problems and Prospects of Sericultigcmvery publishing House
Pvt. Ltd.
Ganga,G. and SothanaChetty, J. 1997. An introduction to Sericulture (2nd
Edn.).Oxford & IBH publishing Co. Pvt. Ltd., New Delhi.
Krishnaswamy, S. (Ed). 1978. Sericulture Manu@&ilkworm Rearing. FAO Agrl.
Services bulletin, Rome.

Singh, S. 1975. Bee keeping irdla. ICAR, New Delhi.
Glover, P.M. 1937. Lac cultivation in India. Indian Lac Research Institute, Ranchi.
Jol | vy, M. S. 1987. AAppropri ate
training andResearhinTropicdSericultureMysore209.

B.R. David andV.V.Ramamurthy. Elements of Economic Entomology, Edition.
Namrutha Publications, Chennai

T
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e-reading: http://ecourses.iasri.res.in/
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Course No. : HIENTO 232 Title: Insect Pests of Vegetable, Ornamental and
Spice Crops
Credits : (2+1)3 Semesterlll

Theory
Economic importance of insects in vegetable, ornamental and spice-eogbsgy and pest

management with reference to these crops. Pest surveillance in important vegetable,
ornamental and spice crops. Distribution, host range;etibogy, injury, integated
management of important insquésts affecting vegetable, ornamental and spice crops.
Important storage insepiests of vegetable, ornamental and spice crops, their host range, bio
ecology, injury and integrated management.

Insecti pests of processl vegetables and ornamental crops, their host rangecbiogy,
injury and integrated management.

Insecticidal residue problems in vegetables and ornamental crops, tolerance limits etc.
Practical

Study of symptoms, damage, collection, identificatiomesprvation, assessment of
damage/population of important insgasts affecting vegetable, ornamental and spice crops in

field and during storage.

Teaching Schedule

Theory
Lecture | Topic Weightage
No. (%)
1 Economic importance of insects in vegetaldeamental and spig 10
crops- ecology and pest management with reference to these croj
2 Pest surveillance in important vegetable, ornamental and spice

Good agricultural practices in relation to pest management

3 Pests of Okra :Shoot and fruit borer, Fruit borer, Leaf roller, Jas 10
Aphid, Whitefly, Mite

4 Pests of Brinjal : Shoot and fruit borer, Whitefly, Aphid, Jass
Hadda beetle, Leaf webber, Mite

Pests of Tomato :Fruit borer, Leaf eating caterpillar, Serpentine |
miner, Leaf miner, Whitefly, Aphid, Mealybug

5 Pests of Bell pepper / Capsicum Thrips, Tobacco leaf eatin
caterpillar, Cutworm, Fruit borer, Whitefly, Mite
6 &7 | Pests of Cruciferous and Root crps (Cabbage, Cauliflower, 10

Brocoli, Knolkol, Raddish, Carrot) : Diamondback moth, Mustar
sawfly, Aphid, Head borer, Cabbage butterfly, Leaf miner, CIU
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caterpillar, Tobacco leaf eating caterpillar, Semilooper, Cabbage [

8 Pests of Cucurbitaceouscrops (Pumpkin, Ridge gourd, Bitter 15
gourd, etc.) : Fruit fly, Pumpkin beetle, Blister beetle, Hadda beeg
Leaf miner, Aphid, Whitefly, Mite

9 Pests of Potato :Potato tuber moth, Cutworm, Aphid, Jassid, L
eating caterpillar, Epilachna beetle, Mite

10 Pests of Sweet Potato and Yam
Sweet Potato :Sweet potato leaf eating caterpillar, Sweet po
weevil
Yam : Yam beetle, Mealybug, Scale insect, Sawfly

11 Pests of Leafy vegetables (Amarathus, Coriender, Fenugree 05
Spinach, Salad crops) :Cutworm, Leaf eating caterpillar, Aphi
Leafhopper, Mustard sawfly, Leaf miner, Pollu beetle

12 Pests of Peas & Beans Pod borers, Aphid, Stem fly, Pulse bee
Mite

13 Pests of RosesAphid, Jassid, Thrips, Scale insect, Flower borer, | 10
eating caterpillar, Leaf cutting bees, Digger wasp, Termite, Mite

14 Pests of Chrysanthemum and Marigold :Aphid, Thrips, Whitefly,
Jassid, Leaf miner, Lace bug, Bud borer, Leaf miner, Mite, Slug

15 Pests of Jasmine and Tuberose Budworm, Galleryworm, Tingig 05
bug, Rose bud borer, Aphid, Thrips, Scale insect, Mite

16 Pests of Aster :Leafhopper, Black blister beetle, Leaf miner, Aph
Mite

17 Pests of Gladiolus :Seed corm maggot, Aphid, Thrips, Cutwor
Mite

18 Pests of Gerbera Whitefly, Leaf miner, Leaf eating caterpillar, RO 05
bud borer, Mite
Pests of Carnation :Aphid, Thrips, Rose bud borer, Red spider mit

19 Pests of Lily, Anthurium and Orchids : Aphid, Thrips, Mite

20 Pests of Black pepper Pollu beetle, Mealy bug 10
Pests of Clove Stem borer, Scale

21 Pests of Cinnamon :Cinnamon butterfly, Leaf miner, Shoahd leaf
webber, Chafer beetle

22 Pests of Cardamom :Cardamom thrips, Shoot and capsule bg
Root grub, Capsule borer, Hairy caterpillar, Shoot fly

23 Pests of Nutmeg and Mace Scale

24 Pests of Curry leaf(Psylla, Black fly, Lemon butterfly§cale) 05
Pests of Coriander, Cumin and FennelAphid, Mite)

25 Pests of Turmeric and Ginger :Rhizome fly, Stem borer, Thrip
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Scale insect, White grub

26 Pests of Chilli : Thrips, Whitefly, Aphid, Fruit borer, Mite
27 Pests of Onion and Garlic :Thrips, Cutworm, Onion fly, Earwig
28 Integrated Pest Management in protected condition 15
29&30 | Storage insegpests of vegetable, ornamental and spice crops and
management
31 Insecti pests of processed vegetable, ornamental and spice amdj
their management
32 Insecticidal residue problems in vegetables and ornamental cr
Definition of pesticide residue, acceptable daily intake, maxin
residual limits, L3y, LCs, toxicity & its types, list of instrument fq
detection of pesticideresidues and maximum residual limits
pesticides in vegetables, ornamental and spice crops
Total 100

Teaching Schedule
Practical

Practical No. | Topic

1 Pests of Okra

2 Pests of Brinjal

3 Pests of Tomato, Bell pepper / Capsicum

4 Pests ofCruciferous and Roost crops

5 Pests of Cucurbitaceous crops

6 Pests of Potato, Sweet potato, Yam

7 Pests of Leafy vegetable, Pea, Beans

8 Pests of Rose, Chrysanthemum, Marigold

9 Pests of Jasmine, Tuberose, Aster

10 Pests of Gladiolus, Gerbei@arnation, Lily, Anthurium & Orchids

11 Pests of Black pepper, Clove

12 Pests of Cinnamon, Cardamom, Nutmeg & Mace

13 Pests of Curry leaf, Coriander, Cumin & Fennel, Turmeric & Ginger
14 Pests of Chilli, Onion & Garlic

15 Integrated Pest ManagemeamtPolyhouse

16 Insectpests of storage & processed vegetable, ornamental and spice crg

their management

Reference books
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1 Ayyar, T.V.R. 1963, Hand Book of Economics Entomology for South India. Govt.
Press Madras.

1 David, B.V. 2006. Elements &conomic Entomology. Popular Book Depot, Chennai.

1 Butani, D.K. and M.G.Jotwani, 1984. Insects of Vegetables. Periodical Expert Book
Agency, New Delhi.

1 Srivastava, K.P. and D.K.Butani, 1998. Pest Management in Vegetables (Part | & II)
Research Periodicagsxd Book Publishing House, India.

e-reading: http://ecourses.iastri.res.in/
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DEPARTMENT OF NATURAL
RESOURCE MANAGEMENT
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DEPARTMENT OF NATURAL RESOURCE MANAGEMENT

Course No. : H/SSAC111 Course Title; Fundamentals of Soil Science
Credit: (1+1) 2 Semester: |
Theory i

Composition of ear t ho s- majorucentponentiSFmmation ok Soild soih at u r &
forming factors and Pedogenic processes. Physical propdrégsire definition, methods of textural
anal ysi s, Stockos | aw, assumptions, | iAlmsoluteat i o n
Specific gravity/particle density definition, apparent specific gravity/bulk density porosity, factors
influencingBD. Relation between BD & PorositfPore space: definition, factors affecting capillary &
non capillary porosity Soil colourdefinition, significane, Munsell soil colour chart.Factors
influencing soil colow parent material, soil moisture and orgamnatter.Soil structire: definition,
classification, clay prism like structurand Genesis. Factors influencing soil struct@al consistence,
pl asticity, .Adiliie:rcomposigoh, sfactdrs influencing , soil air, gaseous exchange/
renewal and effect on plant growtBoil Temperature : Sources ,distribution of heat, factors influencing
soil temperature and measurement of soil temperature and effect on plant. gsoitchemical
properties: Soil colloids: organic, humus, inorganicoséary silicate clays and hydrous oxiddsen
exchange: cation and anion, importance of ion exchamd® and nutrient availability, soil buffering
capacity. Soil organic matter: sources, factors, decomposition and import&uile water, energy
concepts,measurement of soil water, movement, pF sc@tdl biology :importance soil microbes,
benefits and harmful effectSoil taxonomy (soil orders), land capability classification, Soils of different
ecosystems and their properties. Methods and objectigeilofurvey Soil erosion, types and control
measuresAerial photography : Satellite image interpretation, Soil survey , types and importance
,Remote sensing application in soil and plant stu®ed degradation, soil compaction, compression,
Problemdic Soilsi Salt affected soil, Acid soil, Flooded and Coastal saline soil properties. Management
of problematic soils. Soil environmental quality

Teaching Schedule

Lecture Topic Weightage
No.
1 Composition of eart ho-smajaraomperents So 5
2 Formation of Soil soil forming factors and Pedogenic processes. 5
3 Physical propertiesT e xt ur e definiti on, me t N 10

law, assumptions, limitations, textural classes, use of textural triangle.

4 Absolute Specific gravity/particle density definition, apparent spe 7.5
gravity/bulk density porosity, factors influencing BD. Relation between B

Porosity
Pore space: definition, factors affecting capillary & ncapillary porosity

5 Soil colaur-definition, significanceMunsell soil colour chart. 5
Factors influencing soil coloumparent material, soil moisture and orga
matter.

6 Soil structrre: definition, classification, clay prism like structuaed Genesis 5
Factors influencing so#tructure.
Soi l consi stence, pl asticity, At

7 Soil air : composition, factors influencingoil air, gaseous exchange/ rene 5
and effect on plant growth

8 Soil Temperature : Sources ,distribution of heat, factors influencing 7.5

temperature and measurement of soil temperature and effect on plant gr
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9 Soil chemical properties: Soil colloids: organic, humus, inorganic, seco 5
silicate clays antlydrous oxides

10 lon exchange: cation and anion, importance of ion exchange. 5
11 pH and nutrient availability, soil buffering capacity. 5
12 Soil organic matter: sources, factors, decomposition and importance. 5
13 Soil water,energy conceptsneasurement of soil water, movement, pF scal 5
14 Soil biology :importance soil microbes, benefits and harmful effects 5
15 Soil taxonomy (soil orders), land capability classification, Soils of differen 10

ecosystems and their properties. Methods and objective of soil survey
Soil erosion, types and control measures.

16 Aerial photography : Satellite image interpretation, Soil survey , types 10
importance ,Remote sensing application in soil and plant studies

Soil degradation, soil compaction, compression, Problematic $&ikt
affected soil, Acid soil, Flooded and Gobal saline soil properties
Management of problematic soils. Soil environmental quality.

Total 100

Practicals-

Basic analytical concepts, techniques and calculattmiiection and preparation of soil samples for
horticultural cropsDetermination of moisture content in soil by gravimetric metitermination of
pH and EC of soil sampleDetermination of calcium carbonate by Rapid Titration method
Determination of Organic carbon by Walkely and Black methiaetermination of Bulk desity and
porosity of soil Textural analysis of soil by Boucouyos hydrometer methdetermination of
available nitrogen content in soibetermination of available Phosphorus from sbigtermination of
available Potassium from soDetermination ofavailable sulphur from soiDetermination of DTPA
extractable micronutrient from soiDescription of soil profile in field Determination of soil colour
using Munsell colour chart, Estimation of water holding capacifield capacity, Permanent wilting
point andDetermination of soil water potential characteristic curve by tenseynaeid pressure plate
apparatu¥isit to Soil and Water Clinic

Practicals

EX. Title

No.
1 Basic analytical concepts, techniques and daticun.
2 Collection and preparation of soil samples for horticultural crops
3 Determination of moisture content in soil by gravimetric method
4 Determination of pH and EC of soil sample
5 Determination of calcium carbonate by Rapid Titration method
6 Determination of Organic carbon by Walkely and Black method
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7 Determination of Bulk density and porosity of soil

8 Textural analysis of soil by Boucouyos hydrometer method

9 Determination of available nitrogen content in sall

10 Determinatiorof available Phosphorus from soil

11 Determination of available Potassium from soil

12 Determination of available sulphur from soil

13 Determination of DTPA extractable micronutrient from soil

14 Description of soil profile in field

15 Determinatiorof soil colour using Munsell colour chart, Estimation of wate
holding capacity , Field capacity, Permanent wilting point and

16 Determination of soil water potential characteristic curve by tensiometer
pressure plate apparatus

Visit to Soil andWater Clinic

Suggested Reading

1. Brady, N. C. 2016. The Nature and Properties of Soils. 15th edition Publisher: Pearson
Education, ISBN: 978133254488.

2. Biswas, T.D.; Mukherjee, S.K1995. Text Book of Soil Science 2nd sEd.Tata
McGraw Hill Publisher, Delhi pp 433.

3. Das D. K. 2011. Introductory Soil Science, 3rd revised and Enlarged Ed, Kalyani
Publisher, Ludhiana. pp. 645.

4. Jakson, M.L. 1973. Soil Chemical Analysis. Printice Halllian Pvt. Ltd. New Delhi.
pp 498.
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Course No. : H/SSAC 122 Course Title: Soil Fertility and Nutrient Management
Credits: (1+1)2 Semester: ||
Theroy:

Introduction to Sail fertility and soil productivity :factor&ssential nutrient elements and functions,
deficiency symptoms. Mechanism of Nutrient transport / uptake to plants and nutrient availability. Acid
calcarious and salt affected soil characteristics and manageRelg of micro organisms in organic
méatter decomposition and humus formation, importance of C:N ratio and pH in plant nutrition soil
buffering capacitylntegrated plant nutrient manageme®oil fertility evaluation methods: chemical,
biological and by visual symptoms, critical levels of eliffnt nutrients and hidden hunger in SORIS
Approach, ctical limit approach.Manures and fertilizer classification and manufacturing process.
Properties and fate of major and micronutrient in s®BK fertilizers: composition and application
methodology, luxury consumption, nutrient reactions, deficiency symptom by visual diagnosis
Secondary & Micronutrient fertilizers their types, composition, reaction inasm effect on crop
growth. Fertilizer control orderPlant nutrient toxicity sympims and remedial measureSoil test crop
response and targeted yield concegibfertilizers: importance, types and use in horticultural crop.
Nutrients use efficiency (NUE) and manageméifiiect of potential toxic elements in saihd plant

Teaching Shedule

Sr. No. Topic Weight age

1, 2&3 | Introduction toSoil fertility and soil productivity :factor€Essential nutrient
elements and functions, deficiency symptoms. Mechanism of Nutrient
transport / uptake to plants and nutrient availabifgid calcarious and

salt affected soil characteristics and management 10

4&5 | Role of microorganisms in organic matter decomposition and hu
formation, importance of C:N ratio and pH in plant nutritgmil buffering
capacity. 10

6 Integratedplant nutrient management 7.5

7&8 | Soil fertility evaluation methods: chemical, biological and by vig
symptoms, critical levels of different nutrients and hidden hunger in

DRIS Approach, critical limit approach, 10
9 Manures and fertilizeclassification and manufacturing process. Prope
and fate of major and micronutrient in soils 10

10&11 | NPK fertilizers: composition and application methodology, Iux
consumption, nutrient reactions, deficiency symptom by visual diagnos 10

12 Secondary & Micronutrient fertilizers their types, composition, reaction
soil and effect on crop growth.

Fertilizer control order 7.5

13 Plant nutrient toxicity symptoms and remedial measures. 7.5
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14 Soil test crop response and targeted yieldcept 7.5
15 Biofertilizers: importance, types and use in horticultural crop. Nutrients
efficiency (NUE) and management. 10
16 Effect of potential toxic elements in saihd plant 10
Total 100
Practicals-

Determination of organic matter frooompost / FYM /oil cake (Ignition methad)etermination of soll
available nitrogen (Subbiah and Asija,, 1998¢termination of available phosphorus in soil (Olsen et
al, 1954) for alkaline soildDetermination of soil available potassium in sBietemination of soil
available sulphur in soiDetermination of exchangeable Calcium and Magnesium ineiérmination

of exchangeable Calcium and Magnesium by Versenate (EDTA) Meibetkrmination of soil
Micronutrients Determination of Lime requiremenf Problem soilsDetermination of Lime requirement
of acid soils (SMP buffer method) (for soils of pH less than 6) To estimate the Lime requirement of a
soil (Hutchinson and MacLenan procedurd=grtilizer Adulteration test / Identification éfdulteration

in fertilizer / Detection of adulteration in fertilizers (Rapid teSietermination of total nitrogen from
FYM / Compost / oilseed cake and C : N ratio (By Kjeldahl metho®)etermination of total
phosphorus and potassium from compost / FYD&termination of (Amide nitrogen) from urea.
Determination of ammonical nitrogen content of ammonium sulph2ggermination of water soluble
phosphorus in superphosphate (Pumberton methsd)of soil testing kit and Use of leaf colour chart
for nutriert deficiency diagnosis

Practicals
Exercise No Title

1 Determination of organic matter from compost / FYM /oil cake (Ignition method)

2 Determination of soil available nitrogen (Subbiah and Asija,, 1956)

3 Determination of available phosphorussinil (Olsen et al, 1954) for alkaline soils.

4 Determination of soil available potassium in soil

5 Determination of soil available sulphur in soil.

6 Determination of exchangeable Calcium and Magnesium in soil

7 Determination of exchangealBalcium and Magnesium by Versenate (EDTA) Metho

8 Determination of soil Micronutrients

9 Determination of Lime requirement of Problem soils
Determination of Lime requirement of acid soils (SMP buffer method) (for soils ¢
less than 6) To estimatide Lime requirement of a soil (Hutchinson and MacLe
procedure )

10 Fertilizer Adulteration test / Identification of Adulteration in fertilizer / Detection
adulteration in fertilizers (Rapid test)

11 Determination of total nitrogen from FYMCompost / oilseed cake and C : N ratio
Kjeldahl method)

12 Determination of total phosphorus and potassium from compost / FYM.

13 Determination of (Amide nitrogen) from urea.
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14 Determination of ammonical nitrogen content of ammonium sulphate.
Determination of water soluble phosphorus in superphosphate (Pumberton method

15 Determination of total potassium content of muriate of potash (by flame photon
And zinc in zinc sulphate.
16 Use of soil testing kit and Use of leaf colour chartrfotrient deficiency diagnosis

Suggested Reading

1. Yawalkar K.S, Agarwal J. P. and Bokkde, 1992. Manures and Fertilizers. Agri.
Horticultural Publishing House, Nagpur.
2. Tandan HLS, 1994. Fertilizers Guide. Fertilizers Development Consulation

OrganizationsNew Delhi.

Mengel , et al., 2001. Principles of Plant Nutritioff Edition), Springer

4. Seethramaan, S. Biswas, B.C. Maheshwari, S. and Yadav, D.S. 1986 Hand Book on
Fertlizers Technology. The Fertilizers Association of India, New Delhi

w
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Course No:=H/EVS-121 Course Title:-Environmental Studies and Disaster
Management
Credit hours: (2+1) 3 Semester:l|

Theory

Environmental studiesNature, Definition, scope and importan¢¢atural Resourcefenewald and
nonrrenewablaesourcesNatural resources and associated probleingorest resources: Use and ever
exploitation, deforestation. Timber extraction, mining, dams and their effects on forest and tribal people.
b) Water resources: Use and owditization of surface and ground water, floods, drought, conflicts over
water, damdenefits and problems. ¢) Mineral resources: Use and exploitation, environmental effects of
extracting and using mineral resources. d) Food resources: World food problemgsctaunged by
agriculture and overgrazing, effects of modern agriculture, fertibesticide problems, water logging,
salinity. €) Energy resources: Growing energy needs, renewable anenesvable energy sources, use

of nonconventional energy source. Land resources: Land as a resource, land degradation, man
induced landslides, soil erosion and desertificatRale of an individual in conservation of natural
resources.Equitable use of resources for sustainable lifestfiessystems:Concept ofan ecosystem,
Structure and functionStudy of Producers, Consumers and Decompodengrgy flow in the
ecosystem. Ecological succession, Food chains, food webs and ecological pyraypiés. of
Ecosystem Introduction, characteristic features, structwtefuarction of Forest,Grassland, Desert and
Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estBiwoisersity: - Introduction,
definition, genetic, species & ecosystem diversity anegeiagraphical classification of India, Value of
biodiversity. Biodiversity at global, National and local levels, India as a nudgarsity nation. Hot

spots of biodiversity, Threats to biodiversishabitat loss, poaching of wildlifeindangered and
endemic species of India., Conservation of biodiver&tyironmental Pollution: Types of pollution,
definition, cause, effects and control measureéinfWater, Soil, Marine, Noise, Thermal pollutions

and Nuclear hazardsSolid Waste Management: causes, effects and control measures of urban and
industrial wasts.Role of an individual in prevention of pollutidbarbon Credit: Concept, Exchange of
carbon credits. Carbon Sequestration, Importance, Meaning andBEveynmental ethicsssues and
possible solutionsClimate change, global warming, acid rain, ozone layer depletion, nuclear accidents
and holocaust. Wasteland reclamation. Consumerism and waste pré&swatsnment (Protection) Act,

Air (Prevention and Control of Pollution) Act, Water (Prevention androbaf Pollution) Act, Wildlife
Protection Act and Forest Conservation Atisues involved in enforcement of environmental
legislation. Public awarenessluman Population and the Environment: Population growth, variation
among nations, population explosi Environment and human healtduman Rights, Value Education.
Natural DisastersMeaning and nature of natural disasters, their types and effects. Floods, drought,
cyclone, earthquakes, landslides, avalanches, volcanic eruptions, Heat and coliiaaés.change:

global warming, Sea level rise, ozone depletivlan Made Disasters:Nuclear disasters, chemical
disasters, biological disasters, building fire, coal fire, forest fire, oil fire, air pollution, water pollution,
deforestation, industrial veée water pollution, road accidents, rail accidents, air accidents, sea accidents.
Disaster ManagemenConcept, Effect to migrate natural disaster at national and global levels.
International strategy for disaster reduction. National disaster manageraemwiork; financial
arrangements. Role of NGOs, commuriityased organizations and media.Central, state, district and
local administration; Armed forces in disaster response; Police and other organizations
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Lecture . Weightage
No. Topic (%’/0) 9
1. Environmental studiesNature, Definition, scope and importance 3
2 Natural ResourcesRenewable and nerenewable resources,

Natural resources and associated problems.

a) Forest resources: Use and oegploitation, deforestation Timber
extraction, mining, dams and their effects on forest and tribal people.

b) Water resources: Use and owtitization of surface and ground watg
floods, drought, conflicts over water, datmsnefits and problems.

¢) Mineral resources: Use and exiphtion, environmental effects of extracti
and using mineral resources.

3-6 d) Food resources: World food problems, changes caused by agricultu 16
overgrazing, effects of modern agriculture, fertilipesticide problems, waté
logging, salinity.

e) Ehergy resources: Growing energy needs, renewable andenewable
energy sources, use of roanventional energy sources.
f) Land resources: Land as a resource, land degradation, man in
landslides, soil erosion and desertification.
Role of an individual in conservation of natural resources.
Equitable use of resources for sustainable lifestyles.
8 Ecosystems:Concept of an ecosystedtructure and function.
Study of Producers, Consumers and Decompogengrgy flow in the
9 ecosystem. Ecological succession, Food chains, food webs and ecq
pyramids. 14
Types of Ecosystem Introduction, characteristic features, structure and fu

10 of Forest,Grassland, Desert and Aquatic ecosystems (ponds, stialess
rivers, oceans, estuaries)

Biodiversity: - Introduction, definition, genetic, species & ecosystem dive

11-12 . . e . > :

and biegeographical classification of India, Value of biodiversity.
Biodiversity at global, National and local levels, India as a nudgarsity
nation. Hotspots of biodiversity, Threats to biodiversityhabitat loss
1314 ; g L 12
poaching of wildlife, mari wildlife
Endangered and endemic species of India., Conservation of bidijivers
Environmental Pollution: Types of pollution, definition, cause, effects 3

1517 | control measures dAir, Water, Soil, Marine, Noise, Thermal pollutions &
Nuclear hazards. 14

18 Solid Waste Management: causes, effects and control measwdsaaofand
industrial wastes.Role of an individual in prevention of pollution.

1920 Carbon Credit: Cc_)ncept, Exchange of carbon credits. Carbon Seques|

Importance, Meaning and ways.
Environmental ethicsissues and possible solutior@limate change, globa 08

21-22 warming, acid rain, ozone layer depletion, nuclear accidents and holg

Wasteland reclamation. Consumerism and waste products.
Environment (Protection) Act, Air (Prevention and Control of Pollution) 4
2394 Water (Prevention and control of Pollution) Act, Wildlife Protection Act & 08
Forest Conservation Act.
Issues involved in enforcement of environmental legislation. Public aware
Human Population and the Environment:
Population growth, variation amomgtions, population explosion.

25 Environment and human healtduman Rights, Value Education 04
Natural DisastersMeaning and nature of natural disasters, their types

26-27 | effects. Floods, drought, cyclone, earthquakes, landslides, avalancloasic 10

eruptions, Heat and cold waves.

28 Climatic change: global warming, Sea level rise, ozone depletion.

29-30 Man Made Disasters: Nuclear disasters, chemical disasters, biolog 08
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disasters, building fire, coal fire, forest fire, oil fire, gollution, water
pollution, deforestation, industrial waste water pollution, road accidents
accidents, air accidents, sea accidents.

Disaster ManagemenrConcept, Effect to migrate natural disaster at nati
and global leveldnternational strategy for disaster reduction. National disg
31-32 management framework; financial arrangements. Role of NGOs, comriiu 03
based organizations and media.Central, state, district and local administ
Armed forces in disaster response; &oknd other organizations.

Total Weightage (% 100

Practical-
Study of collection, processing and storage of effluent samptegstimates solids in water
samplesTo measure the dissolved®o nt ent i n pond wa tEsgtimatidny Wi

of respirable and non respirable dust in the air by using portable dust sdbgpéemination of
sound level by using sound level metstudy of community structur&tudy of pond / River/

hill slopes ecosysterabiotic and biotic componentStudy ofgrass land and ag&cosystem

and measurement of their productivitfCrop adaptation to different ecosystems. A.
Hydrophytes B. MesophytesC. Xerophytes D. Halophytes Study and Visit of flora and
Fauna Visit to local polluted #e - Urban / RuralAndustrial: observations and remedial control
measuresCollection, identification, herbarium, maintenance and study of plants grown in
various ecosystems.

Exercise Experiment Title
1 Study of collection, processing and storage of effluent samples.
2 To estimates solids in water samples.
3 To measure the dissolveg©ont ent i n pond water
4 Estimation of respirable and non respirable dust in the air by using portabl

sampler.
Determination of sound level by using souedel meter.

Study of community structure.

Study of pond / River/ hill slopes ecosystatotic and biotic components.

Study of grass land and agecosystem and measurement of their productivity

Ol 0| Nl o O

Crop adaptation to different ecosystems. A. idydhytes

10 Crop adaptation to different ecosystems. B. Mesophytes

11 Crop adaptation to different ecosystems. C. Xerophytes

12 Crop adaptation to different ecosystems. D. Halophytes

13 Study and Visit of flora and Fauna.

14 Visit to local pollutedsite - Urban / Rural: observations and remedial con
measures.

15 Visit to local polluted site- Industrial: observations and remedial conf
measures.

16 Collection, identification, herbarium, maintenance and study of plants gro
various ecosystems.
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Text books:

1 Text book of Environmental Studies for undergraduate courses by Erach Bharucha Unive
Grants Commission, New Delhi.

2  Atext book on Ecology and Environmental Science by M.Prasanthrajan and P.P. Mahe
Agrotch Publishing Academy, UdaipG1.3002.

Reference Book:
3 Ecology and Environment by P.D. Sharma, Rastogi Publication. Meerut.

4  Environmental Sciences by S.S. Purohit, Q.J. Shammi and A.K. Agrawal, Student
Edition, Jodhpur.
Disaster Management by Sarthak Singh. Oxford Book Company.
Disasteri Strengthening community Mitigation and Preparedness by Dr. B.K.
Khannna and Nina Khanna. New India Publication Agency.

7  Laboratory Manual of Ecology and Environmental Studies by Amrit Kaur, Paragon
International Publisher, New Delhi.

e-reading: http://ecourses.iasri.res.in/
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Course No. : HISSAG243

Credit: (1+1) 2 Semester: IV

Theroy: Importance and objectives of soil, water and plant analysis Principles of instrumentation in
soil, water and plant analysislethods of soil, water and plant sampling and processing for analysis

Course Title: Soil, Water and plant analysis

Nutrient mobility, diffusion and mass flgRenewal of gases in soil and their abundaRc@ciples and

methods of measurement of

oxygen diffusion rael redox potentialRadio tracer technology
application in plant nutrient studies and fertility evaluati®ail micro-organisms and their importance

Saline and alkali appraisal and manageméstd soil appraisal and managemewaterlogged soil

appraisal and managemggandy soil appraisal and managem@temical and mineral composition of

horticultural cropsLeaf analysis standards , index tissue, interpretation of leaf analysis vghadis/

of irrigation water.Rapid tissue test for plgnManagement of poor quality irrigation water in crop

management Soil pollution and water pollution

Teaching Schedule

Lecture Topic Weightage
No.
1&2 | Importance and objectives of soil, water and plant ana
Principles of instrumentation in soijater and plant analysis 10
3 Methods of soil, water and plant sampling and processing for
analysis 7.5
4 Nutrient mobility, diffusion and mass flow 7.5
5 Renewal of gases in soil and their abundance 5
6 Principles and methods of measurement of oxyjgunsion rate
and redox potential 7.5
7 & 8 | Radio tracer technology application in plant nutrient studies an
fertility evaluation 10
9 Soil microorganisms and their importance 5
10 Saline and alkali appraisal and management 5
11 Acid soil appraisal and management 5
12 Waterlogged soil appraisal and management 5
13 Sandy soil appraisal and management 5
14 Chemical and mineral composition of horticultural crops 7.5
15 Leaf analysis standardindex tissue, interpretation of leaf analys
values quality of irrigation waterRapid tissue test for plant 10
16 Management of poor quality irrigation water in crop manageme
Soil pollution and water pollution 10
Total 100
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Practicals:

Collection and preparation of soil, water and plant samples for anaBrgparation of standard
solutions Determination of pH and EC of spDetermination of SAR and ESP of sdistimation of
moisture content in soils and planf3etermination ofavailable nitrogen in sqilDetermination of
available phosphorus in spiDetermination of available potassium in sdlletermination of DTPA
extractable micronutrients in spiDbetermination of borarDetermination of pH and EC in irrigation
water samfes, Determination of Carbonates , bicarbonates sulphates and chlorides in irrigation water
Determination of calcium, magnesium , sodium , potassium and Boron in irrigation, water
Determination of NPK calcium , magnesium and sulphur in plant sanf@&rmination of
micronutrients in plant sampldreparation of plant nutrient deficiency symptoms album

Practicals
Exercise Title
No.
1 Collection and preparation of soil, water and plant samples for analysis
2 Preparation of standard solutions
3 Determination of pH and EC of soil
4 Determination of SAR and ESP of soil
5 Estimation of moisture content in soils and plants
6 Determination of available nitrogen in soil
7 Determination of available phosphorus in soil
8 Determination ofwvailable potassium in sail
8 Determination of DTPA extractable micronutrients in soil
10 Determination of boron
11 Determination of pH and EC in irrigation water samples
12 Determination of Carbonates , bicarbonates sulphates and chlorides in irrigation
13 Determination of calcium, magnesium , sodium , potassium and Boron in irrig
water
14 Determination of NPK calcium , magnesium and sulphur in plant sample
15 Determination of micronutrients in plant sample
16 Preparation of plant nutrient deficiency symptoms album

Suggested Readingooks

1 H.L.S. Tandon. 2013, Mehods of analysis of soil, plant, water and fertilizers. FDCO,
New Delhi.

2 Yawalkar, K.S.Agarwal, Pand Bokde., 1977 Manuers and fertiliZega-Horticultural
Publishing House, Nagpur.

3 Sehgal J.A. 2005. Textbook of Pedology Cancepts and Applications. Kalyani
Publishers, New Delhi.
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Jaiswal, P.C., 2006. Soil, Plant and Water Analysi& Ezlition), Kalyani Publishers,
Ludhiana.

Jackson M.L, 1967. Soil Chemical Analysis, Oxford and IBH Publishing Co., New
Delhi.

P.K. Gupta., 2013, Soil, Plant, water and fertilizer analysis. Agrobios, India.

M. V. Durai., 2014, Hand book of Solil, plant, watéertilizers and Manure analysis.
New India Publishing Agency.
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Course No. : HIENGG362 Course Title: Farm Machinery and Power

Engineering
Credits: 1+1=2 Semester : VI
Theory:

Basic concepts of various forms of energy, unit and dimensions of force energy and power,
calculations with realistic examples IC Engines: Basic principles of operation of compression
ignition and spark ignition engines, two stroke and four stroke endiressupply systenfor

Cl and SI engine, cooling and lubrication system, power transmission system, broad
understanding of performance and efficiency, tractors, power tillers and their types and uses.
Electric motors: types, construction and performara@aparison. Tillage: objectives, method

of ploughing Primary tillage implements: construction and function of indigenous ploughs,
improved indigenous ploughs, mould board ploughs, disc plough and rotary plough/rotavator.
Secondary tillage implements: consttion and function of tiller/cultivator, harrows, ridgers

and bundformers. Sowing and transplanting equipment: seed drills, potato planters, seedling
transplanter, seedling transplanter. Grafting, pruning and training tools and equipment. Inter
culture equipment: sweep. Junior hoe, weeders, long handle weeders. Crop harvesting
equipments: potato diggers, fruit pluckers, tapioca puller and hoists.

Practical:

Calculation on force, power and energy.IC engineshowing the components of dismantled
engines and motors.Studyfokel supply system of CI &Sl engine, Lubrication system, Cooling
systems, Clutch System, Gear box and differential UPitmary and secordy tillage
implements, hitching, adjustments and operations.Spraying equipment, calibration and
operation.Plant protection equipment, calculation of dilution ratio and oper&tady of
Horticultural Tools and equipments.Study of power tiller.

Teaching Schedule:

Lecture Topic / Topics Details Weightage

1 Basic concepts of various forms of energy Human, Anil 7
Mechanical, electrical, WinBower, Scope of Mechanization.

2-3 Principle of operation of I.C. engireBasic principles oi 13
operation of compression, ignition and spark ignition engi
Two and Four stroke engine, Engine terminology and examp

4-5 I.C. Engine systems~uel supply system for Cl and Sl engi 12
Cooling and lubrication system.

6-7 Tractor Tractors, power tillers and their types, selection and 12
uses, fixed and operating cost of tractors with examples

8 Tillage Tillage, objectives of tillage, classification & types of 7
tillage, Tillage implementsypes

9 Primary tillage implements Construction and function ( 6
indigenous plough, M. B. plough and Disc plough w
examples,

10-11 | Secondary tillage implements 12
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Construction and functions of Harrows, cultivators, ridgers
bund former & examples

12-13 | Sowing and transplanting equipmet@swing methods, seed 13
drill, components of seed drill, seed metering mechanism, ty
of furrow openers, caliiation of seed drill, examples
14 Planter Planter, and their functions ,classification of plan 6
potato planter,
15 Inter culturing equipmentsSweep, junior hoe, weeders, lo 6
handle weeders
16 Crop harvesting equipments potato diggers 6
Total 100
Practical
Exercise Name of the Exercise
No.
1. Engine terminology and numerical
2. Study of components of internal combustion (1. C.) engine
3. Study of two stroke cycle engine
4. Study of four stroke cycle engine
5. Study of fuel supply system of Cl &Sl engine
6. Study of Lubrication system
7. Study of Cooling systems
8. Study of ClutchSystem of the tractor
9. Study of Gear box and differential unit of the tractor
10. | Study of primary tillage implements: mould board plough, hitching, adjustmé
and operation
11. | Study _of primary tillage implements: disc plough, hitching, adjustment and
operation
12. | Study of secondary tillage hitching, adjustment and operation
13. | Study of interculturing tools and implements, hitching, adjustment and opera|
14. | Study of sprayers and dusters, calibration and operation
15. |[Study of Horticultural Tool s and e
16. | Study of power tiller
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Text Books:

1. Principles of Agricultural Engineering Vdl. Reprint Edition: 2012by T. P. Ojha, A. M.
Michael, JairBrothers, New Delhi

2. Elements of Agricultural Engineering by Jagadishwar Sahay. Forth Edition, 2010 Standard
Distributor and Publishers, New Delhi

3. Agricultural Engineering by O P Singhal (2011) Aman Publishing House, Meerut

4. Elements of Farm Méaneries by A C Srivastava, Oxford and IBH Publishing Co Pvt Ltd,
New Delhi

Reference Books
1. Farm TractorRepair and Maintenance by S.C. Jain and C.R. Rai.

2. Principles of Farm Machineies by R A Kepner, R Bainer, E C Barger (2000)RtBishers
and Distributors, Delhi

3. Farm Engines and Tractors by H E Gulvin (2001) McGraw Hill, New York

4. Servicing and Maintenance of Farm Tractors (2005) E J Johnson and A H Hollenburg,
McGraw Hill, New York

5. Tractor Implement System by Aldoand Ralph (1986) Athe AVI Publishing Co. Inc
Springer, New York

e-reading: http://ecourses.iasri.res.in/
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Course No. : H/ENGG-121 Course Title: Water Management in Horticultural

Crops
Credits: 1+1=2 Semester il
Theroy:
Importance of water, water resources in India.Area of different crops under irrigation, function
of water for plant growth,feect of moisture stress on crop growth.Available and unavailable
soil moisturei distribution of soil moistureé water budgeting kinds of water rooting
characteristicsi moisture extraction pattern.Water requirement of horticultural cfiops
lysimeter sudiesi Plant water potential climatological approdclise of pan evaporimetér
factor for crop growth stages critical stages of crop growth for irrigation. Irrigation
scheduling different approacheis methods of irrigationi surface and suburfacepressurized
methods viz., sprinkler and drip irrigation, their suitability, merits and limitations, fertigation,
economic use of irrigation water. Water management problem, soils quality of irrigation water,
irrigation management practices for differemtls and crops.Layout of different irrigation
systems, drip, sprinkleLayout of underground pipeline system.

Practical:

Measurements of irrigation water by using water measuring devices, use of common formula in
irrigation practices, practicing of lantkveling and land shaping implements, layout for
different methods of irrigatiorStudy of fertilizer application system, Study of different types

of filters , Study of acid treatment and chlorination treatment to avoid clogging in-micro
irrigation systemField evaluation of drip and micigprinkler irrigation system Estimation of

soil moisture constants and soil moisture by using different, methods and instruments,
scheduling of irrigation, different approaches, practicing use of instruments, estiroftion
irrigation efficiency and water requirements of horticultural crops, irrigation planning and
scheduling, soil moisture conservation practices. Visit to Drip and sprinkler Irrigation
Installation

LESSONPLAN (Teaching Schedule)

Lecture Topic / Topics Details Weightage

1 Water resourcesGlobal water scenario, Hydrological cyc 6
and Indian water Budget

Irrigated Area under principle crops

3 Function of water for plant growthSoil moisture and plan
growth
4 Effect of moisture stress on crop grow#woil moisture stress 6

moisture stress and plant response

5 Available and unavailable soil moistuiie kinds of water, 7
rooting characteristics, moisture extraction pattern

6 Water requirement of horticultural crops net irrigation 9
requirement, gross irrigation requirement

7&8 Lysimeter studies, Plant water potertdnsumtive use Us 13
of pan evaporimetedefinition of evaporation, transpiratio
Evapotranspiration ad potential evapotranspiration P
evaporimeter
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9 Factor for crop growth stagéscritical stages of crop growt 6
for irrigation. Irrigation scheduling different approaches

10 & 11 | Methods of Irrigation Classification, border, check bas 9
Squae and ring basin, Furrow irrigation methods
12 Subsurface pressurized methods  Sprinkletefinition, 7
adoptability, limitations,
13 & 14 | Components and types of Sprinkle irrigation system, fertil 11
applicator
15& 16 | Drip Irrigation System Definition, advantages, dig 12
advantages, components, fertilizer applicator, Layout
Total 100
Practical:
Exercise Title of the Exercise
Number

1. Study of Weirs, Notches

2. Study of Parshall flume and orifices

3. Numericalson Weirs, Notches, Parshall flume and orifices

4. Collection of field data for designing miciigation system for orchard and
vegetable crops

5. Study of different components of drip irrigation system

6. Study of different components of Spinkler irrigatsystem

7. Study of fertilizer application system

8. Study of different types of filters

9. Study of acid treatment and chlorination treatment to avoid clogging in{mic

irrigation system

10. Field evaluation of drip and micigprinkler irrigation system

11. Estimation of soil moisture constants

12. | Determination of Soil Moisture by Air Oven Method

13. Estimation of irrigation efficiency of horticultural crops

14. | Estimation of water requirements of horticultural crops

15. | Study of Soil Moisture Conservation Practices

16. | Visit to Drip and sprinkler Irrigation Installation
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Text Books:

1 R.K. Shivanappan Drip Irrigation Keerthi Publishing House Pvt. Ltd.;Sét6jini Street,
Ramnagarcoimtore461009

2 A.M. Michael Irrigation Theory and Practi€&eprint2002 VikasPublishing House Pvt. Ltd.
New Delht110007

3 A.M. Michael and T.P. Ojha Principles of Agricultural Engineering-N,ollhird Edition
1999 Jain Brothers, Karol Bagh, New Delhi

4 Y P Rao and S. R. Bhakar lIrrigatin Technology Theory & Practices 2008 AdroTe
Publishing Academy, Udaipur

5 D. Lenka Irrigation and Drainage 2001 Kalyani Publishing, Ludhiana
Reference Book
1 J.N. Luthin Drainage Engineering 1978 Wiley

2 Richey et al Agricdl u r a | Engi ne e rTats McBrawHd Publsikng Codnpahy
Ltd, New York

3 S. K. Garg Hydrology and Water Resource Engineering Khanna Publications, New Delhi

e-reading: http://ecourses.iasri.res.in/
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Course No. HHAGRO-351 CourseTitle: Organic Farming
Credits:(1+1) 2 Semester: V
Theory

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

Practical

Raisingof vegetable crops organically through nutrient, diseases and pest management;
vermicomposting; vegetable and ornamental nursery raising; macro quality analysis, grading,
packaging, postharvest management.

Lesson Plan
SN. Topic Weightages
1-2 Introduction, concept, relevance in present context; Organic 11
production requirements
3 Biological intensive nutrient management 13
4-6 organic manure§YM, vermicomposting, green manuring 16
7-8 recycling of organic residues, biofertilizers 13
9-10 | Soil improvement and amendments; Integrated weed, diseases 14
pest management;
11-13 | use of biocontrol agents, biopesticides pheromones, trap crops 17
perches
14-16 | Quality considerations, certification, labeling and accreditation 16
processoranarketing, exports
Total 100
Practical:
SN Title of the Exercise
1 | Preparation of FYM, compost and green manuring
2 | Preparation of vermicompost
3 | Raising of agronomic/vegetable crops organically
4 | Calculation of nutrient requirement forganically raised crops using different

sources.

(63}

Preparation of phospha@ompost by using minerals.

»

Use of phosphercompost to organically grown, fruits and vegetable crops

7 | Study of parameters and their characteristics and favorable condéopneed for
production of quality compost

8 | Study of relative suitability of different organic materials for composting accordi
ease of decomposition.
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9 | Use of concentrated organic manures (oil cakes, slaughter house waste, fish m
poultry manures etc.) in organically grown different horticultural crops.

10 | Use of biestimulants in organically grown horticultural crops

11| Preparation of vermiwash for vegetable seedlings

12 | Pest management in organically raised crops

13 | Diseasananagement in organically grown vegetable crops

14 | Use of bio fertilizer for seed treatment of vegetable crops

15 | Nutritional management in organically grown orchards, pest management in
organically grown floriculture Nutritional management in organycgtown
vegetable cropssrading, packaging, pesiarvest management and marketing of
organically raised produce.

16 | Visit to bio-control lab, bio fertilizer unit and vermicomposting unit.

Suggested Reading:

1 A.K.Dahama. 2007 Organic farming forsustainable agriculture Agrobios (India),
Jodhpur.
Arun. K. Sharma. 201Handbook of Organic farmingAgrobios (India), Jodhpur.
S.P. Palaniappan and K.Annadurai. 2000ganic farmingi Theory and Practice
Scientific Publishers. Jodhpur.
1 U.Thapa and PTripathy. 2006.0rganic farming in India Problems and Prospects
Agrotech publishing agency, Udaipur.
1 G.K.Veeresh. 2008rganic farming Foundation Books. New Delhi.
1 PurshitS.S2006TrendsinOrganicFarminginindia.AgrosBios(INDIA) , Jodhpu.
1 ThamparPK.19950rganicAgriculture.
PeckytreeCropsDevelopmetFoundation, CochiKerala.
1 SatheT. V. 2004 VermicultureandOrganicFarming. DaysPublishigHouseNewDelhi.
e-reading: http://ecourses.iasri.res.in/
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CourseNo. HHAGROMET -111 Course Title: Agro-meteorology and Climate
Change
Credits: (1+1) 2 Semester: |

Theory: Agriculturd Meteoroloy- Introduction definition of meteorolog, scope and practical

utility of Agriculturd meteorolog. Composition and structue of atmosphez and definition of

weather ad climate aspecs involved in weathe and climate atmosphen temperaturgsoi
temperature,sola radiation atmosphed pressure atmosphed humidity, evaporatio ard
transpiration monsoons,rainfall, clouds drought weathe disastes ard their managemen
atmosphed pollution ard role of meteorolog.Basics of weather forecasti@jimate chang-
causesslobd warming-causs ard remote sensingzffect of climate change on horticulture

Past and future changes in greenhouse gases within the atmosphere. Sources and sinks for
greenhouse gases. Atmospheric chemistry. Plants sense and respond to changgs in CO
concentration. Measurement of shtaitm effects and mechanisms underlying the observed
responses in £and G species.plant development affected by growth in elevated CO
Physiology of rising C@on nitrogen use and soil fertilityts implication for poduction.
Methodology for studying effect of GOChange in secondary metabolites and pest disease
reaction of plants. The mechanisms of ozone and UV damage and tolerance in plants.Increased
temperature and plants in tropical/siodpical climates effect on growing season, timing of
flowering, duration of fruit development and impacts on crop yields and potential species
ranges, interaction of temperature with other abiotic/biotic stress.Mitigation strategies and
prospects for genetic manipulation of csogo maximize production in the future
atmosphere.Modifying Rubisco, acclimation, metabolism of oxidizing radicals, and sink
capacity as potential strategies

Practicals: Site selection for Agromet observatory; Measurement of temperature;
Measurement of mafall; Measurement of evaporation (atmospheric/soil); Measurement of
atmospheric pressure; Measurement of sunshine duration and solar radiation; Measurement of
wind direction and speed and relative humidity; Study of weather forecasting and synoptic
chars. Visit to Meteorologich observatoy, Visit to IMD meteorologichobservatoy-Lay ou

plan of standad meteorologich observatoy. Recordigp of airr and soi
temperature.Measurentesf radiation and components, Measurentest rainfal-differert types

of raingauges, Measuremerof wind speel and direction and atmosphed humidity,
Recordimgof evaporation.Synoptichars and weathe reports symbok, etc
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Practical:

Experiment

Topic

Site selection for Agromet observatory

Measurement aemperatute

Measurement afainfall

Measurement oévaporation (atmosphereic/ soil)

Measurement ofatmospheric pressure

Measurement odunshine duration and solar radiation

Measurement of wind direction and speed and relativeidity

Study of weather forecasting and synoptic charts.

10 Visit of Agrometeorological Observatory.

11 Visit to IMD meterological observatofiyLayout plan of standard
meterological observatory.

12 Recording of air and soil temperature.

13 Measurement of radiation and components,

14 Measurement of rainfatlifferent types of raingauges

15 Measurement of wind speed and direction and atmospheric humidity,
recording of evaporation

16 Synoptic charts and weather reports, symbols etc.

Suggested Reading:
Reference books:

T

K. Srivastava and P. K. Tyagi, 2011. Practical Agricultural Meteorology. New Delhi Publishing
Agency, New Delhi.

D. Lenka, 2006. Climate, Weather and Crops in India. Kalyani Publishers, New Delhi.

G. S.L. H. V. PrasaRao, 2008. Agricultural Meteorology. Prentice Hall of India Pvt. Ltd., New
Delhi.

H. S. Mavi and Graeme J. Tupper, 2005. Agrometeorel®ginciples and applications of
climate studies in agriculture. International Book Publishing Co. Lucknow.

H. S.Mavi, B94. Introduction to Agrometeorology. Oxford and IBH Publishing Co. Pvt. Ltd.,
New Delhi.

H. V. Nanjappa and B. K. Ramachandrappa, 2007. Manual on Practical Agricultural
Meteorology. Agrobios India. Jodhpur.

S. R. Reddy, 1999. Principles of Agronomy. KalyRublishers, New Delhi.

T. Yellamanda Reddy and G. H. Sankara Reddi, 2010. Principles of Agronomy. Kalyani
Publishers, New Delhi.

Pattersen, S. 1958. Introductionto Meteorology. Me. Graw Hill BookCo. Inc., New York

Tailor, J. T. 1967. Agricultural Climaelogy. Pergman Press Ltd. Headington Hill Hall,
Oxford, Englamd

Trewarthe, T. G. 1968. Anintroductionto Climate. Me Graw Hill Book Co. Ine., New York

Mavi, H. S. 1985. Introductionto Agrometeorology. Oxford & IBH Publishing Co. New Delhi.

e-reading: http://ecourses.iasri.res.in/

139


http://ecourses.iasri.res.in/

140

140



141

DEPARTMENT OF BASIC
SCIENCES

141



142

DEPARTMENT OF BASIC SCIENCES

Course No. H/STAT-111 Course Title: Elementary Statistics and
Computer Application

Credits: (2+1)3 Semester: |

Theory

Definitions of Statistics and its applications in Horticulture, limitationsstatistics,
variable, types and sources of data, classification and tabulation of data, construction of
frequency distribution, tables, graphic representation of data, simple, multiple component
and percentage, bar diagram, pie diagram, histogram, freguyesygon and frequency
curve (ogive curve)average and measures of locatidmithmetic mean, median, mode,

GM, HM, weighted average, quartile, deciles, percentifes,raw and grouped data.
Characteristics of ideal measure, merits and demerits adugameasures (grouped and
ungrouped data),

Dispersion Range, mean deviation, quartile deviation, standard deviation and vareamte
respective relative measures (grouped and ungrouped Data), Concept of measures of
Skewness and Kurtosis.

Definitions d population, sample, parameter, statistic, need of sam@egplingversus
complete enumeration parameter Simple random sampling with and without
replacement.Use of random number tables for selection of simple random sample.

Random experiment, eventsniple, compound, equally likely, complementary, independent)
Definitions of probability (mathematical, statistical, axiomatic), addition and multiplication
theorem (without proof). Simple problems based on probability, Random variable, discrete
and continous random variable, probability mass and density function, definition and
properties of Binomial, Poisson and Normal distributions.

Null and alternate hypothesis, types of errors, degrees of freedom, level of significance,
critical region, stepsintesgn of hypot hesi s, one sampl e, t W
test for equality of wvariance, Large sampl e
tests, Chisquare test of goodness of fit of Mendalian ratios;<ghiare test of independence

of atiributes in 2 2 contingency table.

Test of significanceDef i ni t i on of correlati on, types,
coefficient of correlation and its test of s
and its applications

Linear regression equations, definition & properties of regression coefficient, constant,

fitting of regression lines with test of significance, comparison of regression and correlation
coefficients.

Introduction to analysis ofariance, Assumptions of ANOVA Principles of designs of

expt., layout and analysis of completely randomized design, Layout and analysis of
randomized block design, Layout and analysis of latin square designs, Factorial experiments,
basic concepts, layout and analysis of factorial erpErts up to 3 factors symmetric
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&asymmetric, introduction to split plot design, introduction to Strip plot design, Plot size,
guard rows, long term experiments.

Introduction to computers and personal computers, basic concepts, operating system, DOS
and Windows.

MS Word Features of word processing, creating document and tables and printing of
document.

MS ExcelConcept of electronic spreadsheet, creating, editing and saving of spreadsheet,
inbuilt statistical functions and formula bar.

MS Powerpoint-preparation, presentation of slides and slide show.

Introduction to programming languages, BASIC language, concepts, basic and programming
techniques.

Visual basieconcepts, basic and programming techniques.

Introduction to internet.

Practical syllabus

Graphical presentation: Construction of frequency distribution table and its graphical
presentation, histogram, frequency polygon, frequency curve, cumulative frequency curve
(ogive curve)Bar chart, simple, multiple, component and percentagehzats, pie chart.
Computations of arithmetic mean, mode, median, GM and HM, quartiles, deciles &
percentileggrouped and ungrouped data).

Computations of range, mean deviation, quartile deviation, standard deviation and variance
and respective relativeaasures (grouped and ungrouped Data).

One sample, two Sample and pairetest. ChiSquare test of Goodness of Fit. Glquare

test of independence of Attributes for 2x 2 contingency table.

Computations of Karl Pearsons coefficient of correlation wishtést of significance,
Spearmandés rank correlation.

Fitting of linear regression equation with test of significance of regression coefficient.
Analysis of completely randomized design and randomized block design.

Operating System : Windows , Practical\dsual basic.

MS Office: Word, Excel, Powerpointyriting program in BASIC language,

Internet and multi media.

Teaching Schedule : Theory (2+1)

Lecture Topic Weightage
No. (%)
1-2 Introduction and graphical presentation : Definitions of Statistics 03

andits applications in Horticulture, limitations of statistics,variabl
types and sources of data, classification and tabulation of data,
construction of frequency distribution, tables, graphic representa
of data, simple, multiple component and perceathgr diagram,
pie diagram, histogram, frequency polygon and frequency curve
(ogive curve)
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34

Measures of central tendencyArithmetic mean, mode, median,
geometric mean, harmonic mean, weighted average quatrtiles,
deciles, percentiles,characteristics of ideal measure, merits and
demerits of various measures (Grouped and Ungrouped data)

04

Measures of DispersionRangeMean deviation, quartile deviatior
standard deviation, variance and respective relative measures
(Grouped and Ungrouped data), Concept of measures of
Skewnessand Kurtosis.

04

7-8

Sampling: Definition of population, sample, parameter, statistic.
Need of sampling and various sampling methods, sampling vers
complete enumeration and introduction to simple randratified
and multistage sampling methods. Simple random sampling with
and wihout replacement. Use of random number tables for selec
of simple random sample.

04

Probability: Random experiment, events (simple, compound,
equally likely, complementary, independent) Definitions of
probability (mathematical, statistical and axatin), addition and
multiplication theorem (without proof). Simple problems based o
probability.

07

1011

Probability distribution: Random variable, discrete and continuo
random variable, probability mass and density function, definitiol
and propertiesf Binomial, Poisson and Normal distributions.

09

12

Tests of significanceNull and alternate hypothesis, types of erroi
degrees of freedom, level of significance, critical region, steps in
testing of hypothesis, one sa

04

13

Chi-Square test of goodness of fit of Mendalian ratios:-Sghare
test of independence of Attributes fot 2 contingency table.

04

14

Correlation: Definition of correlation, types, scatter diagram. Kar
Pearsonds coefficient of corr
Spearmandés rank correlation

04

15

Regression Linear regression equations, definition & properties
regression coefficient, constant, fitting of regression lines, its tes
significance, comparison of regression and correlation coefficiel

04

16

Experimental designs Introduction to analysis of
variance,assumptions of ANOVA,Principles of desighexpt.,
layout and analysis of completely randomized design.

05

17

Layout and analysis of randomized block design

04

18

Layout and analysis of latin square designs

04

19-20

Factorial experiments, basic concepts, layout and analysis of
factorialexperiments up to 3 factors symmetriasymmetric

05

21

Introduction to split plot design

04

22

Introduction to Strip plot design

04

144




145

23 Plot size, guard rows, long term experiments. 04
24-25 | Computer application: Introduction to computers and personal 03
computers, basic concepts, operating system, DOS and Window

26 MS Word Features of word processing, creating document and 03
tables and printing of document
27 MS ExcelConcept of electronic spreadsheet, creating, editing ar 03
saving ofspreadsheet, inbuilt statistical functions and formula ba
28 MS Power poirnfpreparation, presentation of slides and slide sho 03
29-30 | Introduction to programming languages, BASIC language, conce 03
basic and programming techniques,
31-32 | Visual basieconcepts, basic and programming techniques and 08
Introduction to internet, Introduction to muttiedia and its
application
Total 100

Practical schedule

EX.No. Name of Exercise

1 Graphical presentation: Construction of frequency distribution table and its
graphical presentation, histogram, frequency polygon, frequency curve,
cumulative frequency curve (ogive curve)

2 Bar chart, simple, multiple, component and percentage bar charts, pie chart
Measuresof central tendency Computations of arithmetic mean, mode, medi

4 Measures of central tendencyGM and HM, quartiles, deciles gercentiles
(grouped and ungrouped data).

5 Measures of DispersionComputations of range, mean deviation, quartile
deviation,

6 Measures of Dispersionstandard deviation and variance and respective relat
measures (grouped and ungrouped Data).

7 Test of Significance:Problems on one sample, two Sample and pantstt

8 Chi-Square test of Goodness of Fit. Glguare test of independence of Attribute
for 23 2 contingency table.

9 Correlation: Computations of Karl Pearsons coefficient of correlation with itg
test of significance, Spearmanés r

10 Regression Fitting of linear regression equation with test of significance.

11 Design of Experiment:Analysis of completely randomized design and

randomized block design.
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11 Operating System : Windows

12 MS Office: Word, Excel, Powerpoint

13 Writing program in BASIC language

14 Writing program in BASIC language

15 Practical on Visual basic

16 Practical ormulti-media and internet
Text books

1. A Text book of Agriculture Statistics by R. Rangaswami (20@2) Age
International (P) LimitediHyderabad

2. Statistics for Agriculture Sciences by Nageshwar Rao G.(2007)New Delhi : BS
Publications

Reference books

1.

2.

8.

Statistical methods for Agricultural workers by Panse V.G. Sukhatme P.V. (1985)
Indian Council of Agricultural Research New Delhi.

Statistical Methods by Snedecor GW. & Cochran WG. (1989), lowa State
University Press.

Statistica Procedures for Agricultural Reseach by Gomez, K.A. and Gonez,
A.A.(1984)John Wileyand Sans. New Y ork.

Fundamentals of Applied statistics by V.K. Kapd@@a007). Sultan Chand and
Sons, New Delki110 002

Comde Compute Kit. by Gupg, V.,2002).Dream Tech PressNewDelhi.

Working with WindowsAhandsnTutorials by Parma, A. Mathu, N. DeeptP. U.

ard Prasana,V. B., (2000).Tata McGrawHill Publishirg Co., New Delhi.

. Fundamentals of Information Technology by Bandari,V. B., (2012). Pearson

Education, New Delhi.
Fundamentals of Computers. by ITL Education Solution Limited (R(darson
Education New Delhi.

e-reading: http://ecourses.iasri.res.in/
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Course No.H/BIOCHEM -111 Course Title: Elementary Plant Biochemistry
Credits: (1+1)2 Semester: |
Theory:

Carbohydrates: Occurrence classification and structure, physical and chemical properties of
carbohydrates, isomerism, optical activity, reducing property, reaction with acids and
alkalis,ozone formation. Lipids: Classification, important fatty acids arglyderides,
essential fatty acids. Physical and chemical control of oils, their rancidity, phospholipids,
types and importance.Plant pigmentstructure and function of chlorophyll and carotenoids,
sterols, basic structure, role of brassino sterols amtpl Proteins: Classification, function

and solubility, amino acids classification and structure, essential amino acids, properties of
amino acids, colour reactions, amphoteric nature and isomerism; structure of proteins
primary, secondary tertiary arglaternary properties and reaction of proteins. Enzymes:
Classification and mechanism of action; factors affecting enzyme actieiactoos and
coenzymes. Vitamins and minerals asetaymes/cdactors. Carbohydrate metabolisim
glycolysis and TCAcycle; metabolism of lipids, fatty acid oxidation, biosynthesis of fatty
acids, electron transport chain, bioenergetics of glucose and fatty acids, structure and
function of nucleic acid replication, transcription and translation.

Practical:

Preparation of stamdd solutions and reagents; Carbohydrates: Qualitative reactions;
Estimation of starch; Estimation of reducing and non reducing sugars from fruits; Amino
aci ds: Reactions of amino acids,; Proteins:
acids: Edmation of free fatty acids; Determination of iodine number of vegetable oils;
Vitamins: Estimation of Ascorbic acid; Techniques: Paper chromatography, Thin layer
chromatography; Isolation of DNA from onions, Electrophoresis of pigments extracted from
flowers, Extraction of oil from oil seeds; Enzymes: Enzyme assay, Enzyme Immobilization.

TEACHING SCHEDULE (Theory)

BIOCHEM -111,Elementary Plant Biochemistry Credits: 2(1+1)
Lect. No. Topic Weightage
(%)

1 History of Biochemistry and scope Bfochemistry in Agriculture. 5
Important Biomolecule$ Enlistthe Biomolecules and mention
their functions in brief.

2-4 Carbohydrates Definition, classification and functions. 15
Carbohydrate metabolisnslycolysis and T.C.A. cycle

5-7 Lipids- Definition, classification and functions. 15
Fatty acids Definition and classification.

Lipid metabolism- Beta oxidation of fatty acids, biosynthesis of
lipid.

8-9 ProteinsDefinition, classification, properties and functions. 15
Amino acids Definition, classification, properties.

10-11 Vitamins-Definition, classification, c&nzyme derivatives of watg 10
soluble vitamins, sources, metabolic functions and deficiency
disorders of vitamins.

12 Nucleic acidg Definition ,types and their hydrolytiproducts, 7
Watson and Crick double helical structure of DNA.

13 EnzymesDefinition, classification (IUB system), factors affectin 8
enzyme activity.

14 PhotosynthesisDefinition, Light and Dark reactions, factors 8
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affecting photosynthesis.

15

Plant pigments Definition, classification, properties and 10
physiological functions.

Sterols- Definition, classification, properties and physiological
functions.

16

Essential oils Definition, classification and physiological role, 7
Methods ofextraction of Essential oils.

Total 100

TEACHING SCHEDULE (Practical)

BIOCHEM -111,Elementary Plant Biochemistry Credits: 2(1+1)

Practical

Name of the practical

Preparation of solution, pH & buffers

Quialitative tests for carbohydrates

Qualitative tests for amino acids

Estimation of reducing sugars blelsonSomogyi method from fruit juice

Determination of soluble protein by Lowry method

Determination of soluble protein

Estimation of free amino acids by Ninhydrin method

Estimation of total crude fat/oil by Soxhlet method

Determination of crude fiber from fruit seeds.

Determination of starch by anthrone method potato

Estimation of total chlorophyll from okra

Estimation ofAscorbic acid in sweet orange

Determination of acidity of lemon.

No
1
2
3
4
5
6
7
8
9

10 Determination of crude fiber
11
12
13
14
15

Paper chromatography/ TLC demonstration for separation of amino aci

16 Determination of amylase acitivity

Text Books:

1

2
3

4
5

6
7

Bhatia S. C., 1984, Biochestry in Agricultural Science§hree Publication House, Ne
Delhi.

Purohit S.S. 2009, BiochemistryFundamentals and Applications, Agrobios, Jodhpui
Singh M. 2011, A Textbook of Biochemistry, Dominant Publishers & Distributors, N
Delhi

Veerkumari L. 2007, Biochemistry, MIPublishers, Chennai

Jain J. L. etal 2005, Fundamentals of Biochemistry, S. Chand & Company Ltd. , Ne
Delhi

Rastogi S. C.2003- BiochemistryTata McGrawHill Education, New Delhi.

Rama RaoA. V. S.,.2002 ATextbook of Biochemistriedition, 9, illustrated.
Publisher, Sangam Books Limited, New Delhi.

Reference Books: (Theory)

1
2

3

Com EE &Stumpf PK. 2010.0Outlines of Biochemistry.5th Ed. John Wiley Publicatic
Donald Voet and Judith G. Voet. 2011. Biochemisf{yEdl. John Wiley and Sons, Inc.
NY, USA.

Goodwin, TW & Mercer EI. 1983. Introduction to Plant Biochemistry. 2nd Ed. Oxfo
New York.Pergaman Press.

David L. Nelson and Michael M. Cox.2012. Lehninger Principles of BiochemiSrzd6
.Macmillan Learning, NY, USA
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Jeremy M. Berg, John L. Tymoczko, LubertStryer and Gregory J. Gatto,
2002.Biochemisry, 7 Ed. W.H. Freeman and Company, NY, USA

Reference Books: (Practical)

1
2

3

4

Jayaram. T. 1981. Laboratory manual in biochemistry, Vstern Ltd. New Delhi:
Plummer D. 1988. Aintroduction to Practical Biochemistryfdied. Tata McGraw Hill,
New Delhi.

Practical biochemistry: R. L. Nath. A treatise on Analysis of Food, Fats and Oils: A.
Sen, N.K. Pramanik and S.K. Roy

Sadasivans, ManickamA (1996)Biochemical method2nd edition, New Age
International (p) Ltd. Publisher, New Delhi.

e-reading: http://ecourses.iastri.res.in/

149


http://ecourses.iasri.res.in/

150

Course No. H/BIOT-231 Course Title: Elementary Plart Biotechnology
Credits: (1+1) 2 Semester: llI
Theory

Concepts of Plant Biotechnology: History of Plant Tissue Culture and Plant Genetic
Engineering; Scope and importance in Crop Improvement: Totipotency and Morphogenesis,
Nutritional requirements of #itro cultures; Techniques of 4vitro cultures,
Micropropagation, Anther culture, Pollen culture, Ovule culture, Embryo culture, Test tube
fertilization, Endosperm culture, Factors affecting aboveitio culture; Applications and
Achievements; Somaclonal variation, Types, Reasons: Somatic embryogenesisthetics

seed production technology; Protoplast isolation, Culture, Manipulation and Fusion;
Products of somatic hybrids and cybrids, Applications in crop improvement. Genetic
engineering; Restriction enzymes; Vectors for gene trarisfeene cloning’ Direct and
indirect method of gene transfér Transgenic plants and their applications. Blotting
techniques DNA finger printingi DNA based markers RFLP, AFLP, RAPD, SSR and

DNA Probesi Mapping QTL 7 Future prospects. MAS, and its application in crop
improvement. Nanotechnology: Definition and scope, types of nano material and their
synthesis, green synthesis. Tools and techniques to characterize the nano partieles.Nano
biotechnological applications with examples, Nano toxicology and safety.

Practical

Requirements for Plant Tissue Culture Laboratory; Techniques in Plant Tissue Culture;
Media components and preparations; Sterilization techniques and Inoculation of various
explants; Aseptic manipulation of various explants; Callus induction and PlantdRaiiem

Micro propagation of important crops; Anther, Embryo and Endosperm culture; Hardening /
Acclimatization of regenerated plants; Somatic embryogenesis and synthetic seed
production; Isolation of protoplast; Demonstration of Culturing of protoplestonstration

of Isolation of DNA; Demonstration of Gene transfer techniques, direct methods;
Demonstration of Gene transfer technigues, indirect methods; Demonstration of
Confirmation of Genetic transformation; Demonstration ofejettrophoricsis techgues.

Green synthesis of nano particles and their size characterization.

Lesson plan- Theory

No. | Topic Sub Topics Marks

1. History, scope and importance of | History of Plant Tissue Culture and| 10
Biotechnology in Crop Plant Genetic Engineeringcope and
Improvement importance in Crop Improvement:

2. Totipotency and Morphogenesis, | Definition, Importance of totipotency 8
and morphogenesis.

3. Nutritional requirements of itro | General techniques of tissue and c§ 8
cultures. culture, Different composon of
culture medium, components of
tissue culture medium, importance
growth regulator in culture medium

4, Techniques of l+vitro cultures Types of culture, Micrgpropagation, 7
Anther culture, Pollen culture, Ovulg
culture, Embryo culture, Test tab
fertilization, Endosperm culture
Factors affecting above-witro
culture; Factors affecting above in
vitro culture; Applications and
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Achievements;

Somaclonal variation,

Introduction, causes, procedure ang
application in crop improvement.
Manipulation and Fusion; Products
somatic hybrids and cybrids,
Applications in crop improvement.

10

somatic embryogenesis

Types, direct and indirect
embryogenesis, factors influencing
somatic embryogenesis and synthe
seed production technology

Protoplast Culture,

Introduction, method of protoplast
fusion, selection of somatic hybrids
and application of somatic
hybridization.

Genetic engineering;

Concept, vector and its types
Restriction enzymes, Recombinant
DNA technique$ Genecloning,
Direct and indirect method of gene
6transfefi Transgenic plants and
their applications.

Blotting technique$

Types, procedure, Application,
advantages and disadvantages.

10

10.

DNA finger printing

Introduction, Methodology, DNA
based markers RFLP, AFLP,
RAPD, SSR and DNA Probés

10

11.

Mapping QTLI

Introduction, concept, types,Mappin
QTL T Future prospects. MAS
(Marker Assisted Selection), and ity
application in crop improvement.

12.

Nanotechnology:

Definition and scope, types of nano
material and their synthesis, green
synthesis. Tools and techniques to
characterize the nano particles.
Nancbiotechnological applications
with examples, Nano toxicology an
safety.

Total

100

Lesson Plan Practical

Ex.
No.

Title

General instruction and laboratory methods

Plant tissue culture laboratory organization.

Plant tissue culture laboratory equipments and their uses.

Dry, Heat and Wet Heat sterilization methods

Chemical sterilization, Filtration and UV irradiation.

Preparation of solutions

N g,~wWINE

Preparation of tissue culture media and their compaosition
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8. Establishment and maintenance of callus culture from different explants, su
culture of callus.

0. Production of embryogenic callus

10. Indiect organogenesis: Production of shoots and roots from callus

11. Acclimatization and Hardening

12. Micropropagation with shoot apex culture in different plants (Banana)

13. Demonstration of Gene transfer techniques, direct methods and indirect me

14. Demonstration of Confirmation of Genetic transformation;

15. Demonstration of gedlectrophoresis techniques.

16. Green synthesis of nano particles and their ghegacterization.

Suggested Reading:

Reference books:

Singh, B D, 2004Biotechnology Expanding Horizo@%" Edn.Kalyani Publishers, New
Delhi.

Gupta, P.K., 201%Elements of Biotechnolo@) Edn. Rastogi and Co., Meerdut.
Razdan M K, 2014introduction to plant Tissue Cultur2"® Edn. Science Publishers, inc.
USA.

Gautam V K, 2005Agricultural BiotechnologySublime Publications

Thomar, R.S., Parakhia, M.V., Patel, S.V. and Golakia, B.A., 2ddGcular markers and
Plant biotechnologyNew Publishers, New Delhi.

Purohit, S.S., 2004 Laboratory Manual of Plant Biotechnolog$' Edn. Agribios, India.
Singh, B.D. 2012Plant biotechnologyKalyani publishers, Ludhiana

Bilgrami, K.S. and Pandey, A.K.199Rtroduction to biotechnologCBS Pub. New Delhi
Gupta, P.K. 199Z&Ilements of biotechnologiRrastogi Pub. Meerut.

Chahal, G.S. and Gosal, S.S.20BBnciples and procedures of plant approaches breeding
Biotechnological and conventionallarosa Publishing House, New Delhi

e-reading: http://ecourses.iasri.res.in/
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Course No: H/BOT-111 CourseTitle : Introductory Crop Physiology
Credits : 1+1=2 Semester: |
Theory

Introduction toplant physiology Water Relations in Plants: Rob&# water in plant
metabolism, diffusion and osmosis. Water potential and its components, measurement of
water potential in plants. Absorption of water, mechanism of absorption and absorption of
water in plantAscent of sap and theories of ascent of JagnspirationStomata: Structure,
distribution, classification, mechanism of opening and closing of stomata. Factors affecting
transpiration, Osmotic pressure, guttation, stem bleeding. Drought: Different types of
stresses; water, heat, cold and salirofgrance; mechanism of tolerance. Drought: Different
types of stresses; water, heat, cold and salinity tolerance; mechanism of tolerance. Plant
Nutrition: criteria of essentiality, classification of mineral elemements and its role in plant
metabolismand @sorption ofmineral elemements. Photosynthesis: definition, structure and
function of chloroplastPigment involved in Photosynthesis, nature of liglght reaction;

photolysis, water emersion effect, cyclic and+wgulic electron transfer.

TEACHING SCHEDULE (THEORY)

Lecture Topics Weightage
No (%)

1 Introduction to plant physiology 5

2 Water Relations in Plants: Role of water in plant metabolism, 5

diffusion and osmosis

3 Water potential and its components, measurement of water poten 5
plants
4 Absorption of water, mechanism of absorption and absorption of 5

water in plant

5 Ascent of sap and theories of ascent of sap 10
TranspirationStomata: Structure, distribution, classification, 10
mechanism of opening and closing of stomata

7 Factors affecting transpiration, Osmotic pressure, guttation, stem 5
bleeding.

8 Drought: Different types of stresses; water, heat, cold and salinity 10

tolerance; mechanism of tolerance.

9 Plant Nutrition: criteria of essentiality, classificatiohmineral 5

elemements and its role in plant metaboleamd absorption ahineral

153



154

elemements

10 Photosynthesis: definition, structure and function of chloroplast, 10
Pigment involved in Photosynthesis, nature of light.

11 Light reaction; photolysisyater emersion effect, cyclic and nowclic 5
electron transfer

12 Dark reactions, Cgfixation , Cz, C, andCAM cycle, advantages of C 5
pathway and factors affecting photosynthesis.

13 Photorespiration : mechanism and its implications 5

14 Biological nitrogen fixationmechanism and nodulation and its 5
importance

15 Secondary metabolites, types andntportance irplant defense. 5

16 Herbicide : physiology and mode of action amelchanisnof 5
herbicide resistance

Total 100

TEACHING SCHEDULE (PRACTICAL)

Lecture| Topics

No

1 Study of osmosis

2 Study of water potential by different methelds

3 Study of water potential by different metheis

4 Study of root pressure

5 Study of Structure of stomata

6 Study of distributiorof stomata

7 Study of opening and closing of stomata

8 Measurement of rate of transpiration different methptietometer method

9 Measurement of rate of transpiration different methbéd jar method

10 Study of transpiration pull by Darwings photeter

11 Study of importance of light in photosynthesis.

12 Study of importance afhlorophyll in photosynthesis.

13 Separatiorof chloroplast a pigment irhorticultural crops by solvent extraction
method.

14 Measurement of Relative water content.
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15

Study of plant movementpositive tropism, negative tropism

16

Study of plant movementghoto tropism,

Test books&Reference book

SR | Name of Book | Author Publisher
Text books

1. | A Text Book Plant Dr. V. Verma Emkay PublisherDelhi-110
Physiology* 051

2. | A Text Book Plant c. P. Malik & A. K. Kalyani publisher,
Physiology* 2005 Srivastava Ludhiyana

3. | Introductory Plant physiology] G. Roy Noggle & George | PHI learning pvt Itd, N.
2013 friz Delhi

4. | Plant Physiology* S. N. Pandey & B. K. Sinhj Vikas Publishing House,

New Delhi110 014

5. | Experiment in Plant Dayanand Bajracharya Narosa publishing house,
Physiologyi A Lab. Manual * panchshil park, N. Delhi
1998

6. | Practical Plant Amar Singh Kalyani Publisher, Ludhiang
Physiology*1967

7. | PlantPhysiology*2005 C. P. Malik Kalyani Publisher, Ludhiang

8. | Crop Physiology* C. N. Chore, S. R. Agromet Publisher, Nagpur

Ghadekar & R. K. Patil 440 010
9. | Plant physiology*2010 Taiz & Zeiger, E Sinaur asso.Inc,USA

Reference books:

10.

Plant Physiology@

K. N. Dhumal, T. N. More
and M. R. Munnali

Nirali prakashan, Pune

11.

Plant Physiology

Robert M. Devlin &
Francis H. Witham

CBS Publisher &
Distributors, Delhi110 032

12.

Plant Physiology@

H. S. Shrivastava

Rustogi Publications,
Meerut250 002
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