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Part A : Introduction

Program: Certificate

Class: B.Sc [ Year

Year: 2021 Session: 2021-2022

Subject: Seed Technology

Course Code SI-SEEDIT
2 Course Title Principles of Seed Technology (Paper-I)
3 Course Type
(Core Course/ Elective/Generic | Core Course
Elective/ Vocational....... ) _
4 Pre-requisite (If any) To study this course a student must have had
the subject Biology/Agriculture in class 12",
5 Course learning outcomes . To familiarize students with various
(CLO) organisations in the development of
seed industry.

2. To learn about the important testing
methods in the seed i.e., rest seed
germination, deterioration and
dormancy etc.

3. To learn about the production of
hybrid seeds. ]

6 Credit Value Theory-04
7 Total Marks Max. Marks-25+75 | Min. Passing Marks-33

Part B: Content of the Couise

Total Lectures : 60 hours

Unit

Total number of lectures (in hours per weEk): 02 hours per week

Topic

KLBA -

I History, Concept and Seed Development Proérrzﬁnmie

[a—

History and evolution of seed industry in India

Concept and aim of seed technology.

Definition, types and Characteristics of good Seed.
Difference between Seed and Grain.

Seed development programme :

4.1 Basis for seed programme

4.2 Types of seed programme

4.3 National seed programme

4.4 National seed policy

Role of following agencies in the development of Indian
seed industry:

5.1 National Seed Corporation (NSC)

5.2 TARAI Development Corporation (TDC)

5.3 State Farm Corporation (SFC)

Introduction of Madhya Pradesh Rajya Be«j Evam Farm
Vikas Nigam

Keywords: Seed technology, Grain, Seed development

Number of
_ Lectures

12

programme
2°ﬂl5l\ﬂ
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II | Embryology of Angiosperms: 12

1. Structure of flowers.

2. Microsporengium, microsporogenesis and development
of male gametophyte

3. Megasporangium, megasporogenesis and development of
female gametophyte.

4. Pollination, fertilization and apomixes.

5. Development of monocot and dicot embryo, types of
Endosperm and types of fruit.

Keywords: Pollination, Fertilization, Gametophyte, Apomixes,
Endosperm

II | Seed structure, chemical composition, dormancy and 12
deterioration:

1. Structure of monocot seed (maize and wheat), dicot seed
(Pea, gram, soyabean and castor)

2. Difference between monocot and dicot seed

3. Chemical composition of seeds.

4. Seed dormancy- types, causes and methods of breaking
dormancy. Advantages and disadvantages of seed
dormancy

5. Seed deterioration — symptoms and causes

Keywords: Monocot seed, Dicot seed, Seed dormancy, Seed
deterioration
IV | Seed germination: 12

I. Seed germination: patterns (steps), types and basic
requirements for germination.

2. Normal and abnormal seedlings.

3. Germination inhibitors and promoters

4. Metabolism of storage products during germination.

Keywords: Germination, Inhibitors, Promoters
\% Plant tissue culture: 12

I Plant tissue culture- general procedures and its
importance in agriculture.

2. Synthetic seeds- methods of preparation and its
importance.

3. Terminator seeds, terminator technology, advantages and
disadvantages.

4. Somatic hybridization.

Keywords: Somatic hybridization, Synthetic seeds, Plant tissue
%QQJL culture
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Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
l.

2.
3.

© N oW

2.Suggestive digital platforms web links:
1.

2.

=

Agarwal RL. Seed Technology. Oxford & IBH Publishing Co. Pvt. Ltd, New
Delhi.1980.

Nema NP. Principles of Seed Certification and Testing. Allied Publs. 1986.
Tunwar NS & Singh SN. Indian Minimum Seed Certification Standards. CSCB,
Ministry of Agriculture, New Delhi.1988.

Bhojwani 5SS & Bhatnagar SP. The Embryology of Angiosperm. Vikas Publ.
1999.

Pandey, B.P. Embryology of Angiosperms. S. Chand & Comp. New Delhi, 1997.
Singhal NC. Hybrid Seed Production in Field Crops. Kalyani Publ.2003

Harpal Singh Tomar. Seed technology. Aman Publishing House, Meerut,2014.
Black M, Bewley D & Halmer P. The Encyclopedia of Seeds: Science,
Technology and Uses. CABI. 2006

Copeland LO & McDonald MB. Principles of Seed Science and Technology. 4th
Ed. Chapman & Hall. 2001.

http://ecoursesonline.iasri.res.in/Courses/Principles%2001%20Seed%20Technolog
y/GPBR112/Start%20t0%20read%20the%20Course.html
http://ecoursesonline.iasri.res.in/Courses/Principles%2001%620Seed%20Technolog
v/GPBR112/Data%20Files/lec23.html

http://ecoursesonline.iasri.res.in
http://ecoursesonline.iasri.res.in/Courses/Principles%200%20Plant%20Breeding-
I/GBPR211/Data%20Files/lec10.pdf
http://ecoursesonline.iasri.res.in/Courses/Breeding%200f%20Field%20&%20Hort
icultural%20Crops/GPBR212/Data%20Files/lec13.pdf
https://www.seednet.cov.in

Suggested equivalent online courses:

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE) : 25 ; University Exam (UE): 75 |
Internal Assessment: Class Test 15
Continuous Assignment/Presentation 10
Comprehensive
Evaluation (CCE) : 25

Section (A) : Three Very Short 03X 03=09
External Assessment: | Questions (50 Words Each) B
University Exam: 75 Section (B) : Four Short Questions 04 X 09 =36

Time : 02.00 Hours Section (C): Two Long Questions | 02 X 15=30

(200 Words Each)

(500 Words Each) Total =75

w,mw remarks/ suggestions: Nil
2 A\ 12\
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Part A : Introduction

Program: Certificate Class: B.Sc I Year Year: 2021 Session: 2021-2022

Subject: Seed Technology

1 Course Code S1-SEED1P
2 Course Title LabCourse of Principles of Seed Technology
(Paper-I)
3 Course Type
(Core Course/ Elective/Generic | Core Course
Elective/ Vocational....... )
4 Pre-requisite (If any) To study this course a student must have had
the subject Biology/Agriculture in class 12",
5 Course learning outcomes 1. To introduce students with the
(CLO) structure of floral parts, fruits, seeds
and various seed testing methods.
6 Credit Value Theory-02
7 Total Marks Max. Marks-25+75 | Min. Passing Marks-33

Part B: Content of the Course

Total number of lectures (in hours per week): 01 hours per week
Total Lectures : 30 hours

Unit Topic Number of
Lectures

I 30
. Study of flower

. Study of androecium and stamens

. Study of gynoecium and carpel

. Study of cohesion an adhesion of floral parts

. Study of pollinating agent/pollinator

. Study of different methods of pollination

. Study of endosperms

. Study of different types of fruits

Study of floral morphology of some locally available
important field crop plants

10. Protocol of plant tissue culture and techniques

11. Study of chemical composition of different types of seeds

12. Study of different types of seeds

13. Germination testing (paper, sand and soil method)

14. Moisture testing (by oven method and moisture meter)

15. Study of germination types (Epigeal / hypogeal)

16. Study of seed dormancy and methods of breaking dormancy
17. Compulsory visit to seed testing laboratory

}OOOMG\M.&WMH

@Q@ﬂ' Keywords/Tags: Pollination, Fertilization, Gametophyte, Endosperm, Epigeal, hypogeal
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Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
1. Bendre, A. and Kumar, A., A text book of Practical Botany, Rastogi Publication.
2010.
2. Tyagi Y.D. and Kshetrapal S., An introduction to the taxonomy of angiosperm,

RBD Pub., Jaipur. 1973.
3. Ganguli, Das & Datta.,College Botany, NCBA
4. Dutta A.C., Botany for Degree students. Oxford. 1998.

2. Suggestive digital platforms web links:
Microsoft Word - Document1 (kar.nic.in)

Microsoft Word - REPRODUCTIVE MORPHOLOGY (washington.edu)

http://ecoursesonline.iasri.res.in

g b e

https://www.seednet.gov.in

Suggested equivalent online courses: Nil

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Internal Assessment: 25 ; External Assessment: 75

Internal Assessment: Marks External Assessment Marks
Class Interaction /Quiz 10 Viva Voce on Practical 15
Attendance 5 Practical Record File 10
Assignments (Charts/ Table work /

Model Seminar / Rural 10 Experiments 50
Service/ Technology

Dissemination/ Report of

Excursion/ Lab Visits/

Survey / Industrial visit)

TOTAL 25 75

D=, Lanp \/\{M
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Part A : Introduction
Program: Certificate Class: B.Sc I Year Year: 2021 Session: 2021-2022
Subject: Seed Technology
1 Course Code S1-SEED2T
2 Course Title Seed Production and practices (Paper-II)
3 Course Type
(Core Course/ Elective/Generic | Core Course
Elective/ Vocational....... )
4 Pre-requisite (If any) To study this course a student must have had
the subject Biology/Agriculture in class 12"
5 Course learning outcomes 1. To make the student familiar with
(CLO) different methods of seed production
2. To make the student familiar with
vegetative, oil, fibre and sugar seed
production technology.
3. To be aware of weeds and their control
4. To learn about the production of hybrid
seeds.
6 Credit Value Theory-04
7 Total Marks Max. Marks-25+75 | Min. Passing Marks-33
Part B: Content of the Course
Total number of lectures (in hours per week): 02 hours per week
Total Lectures : 60 hours
Unit Topic Number of
Lectures
I General principles, methods and maintenance of seed 12
production
I Seed production system in India (Breeder seed,
foundation seed and certified seed)
2 Importance & history of seed production
3 Methods of seed production
4 Maintenance of breeder seeds:
4.1 Methods in self-fertilized crops
4.2 Methods in cross fertilized crops
5 Development, trial and release of a variety
6 Breeder seed production in Madhya Pradesh
7 Maintenance of breeder seed of recommended crop
varieties of Madhya Pradesh.
8 Keywords: Certified seed, Self-fertilized crops, Cross
fertilized crops.
II | Seed production for Cereals, Pulses and vegetables seeds 12
1. List of some locally available cereals, pulses and
vegetable crop seeds.
2. Methods of seed production for cereals
| @\@)/ 2.1 Wheat
2.2 Paddy
M 3 2.3 Maize
Ds.Q an
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3. Methods of seed production for pulses:
3.1 Gram
3.2 Pigeon pea
4 Methods of seed production for vegetable seeds:
4.1 Tomato
4.2 Potato
4.3 Onion
Keywords: Cereals, Pulses, Vegetables

1. Weed: characteristics and classification.
2. Crop-weed competition, losses and benefits of weeds
3. Weeds control in India
4. Study of kharif and Rabi crop weeds:

4.1 Amaranthus viridis

4.2 Cuscuta reflexa

4.3 Argemone mexicana

4.4 Euphurbia hirta

4.5 Eclipta alba

4.6 Chenopobiun album

4.7 Asphodelus tenuifolius

4.8 Phalaris minor

4.9 Parthenium hysterophorus

4.10 Cynodon dactylon

III | Seed production for Oil seeds, fibre, Sugar and forage seeds 12
1. List of some locally available Oil seeds, fibre, sugar and
forage seeds
2. Methods of seed production for oil seeds:
2.1 Ground nut
2.2 Mustard
2.3 Sunflower
3. Methods of seed production for fibres:
3.1 Cotton
3.2 Jute
4. Methods of seed production for sugar:
4.1 Sugarcane
4.2 Sugar beet
5. Method of seed production for forage seeds:
5.1 Berseem
5.2 Lucerne
Keywords: Oil seeds crop, Fibre crop, Sugar crop, Forage crop
IV | Economically Important Families 12
1. Study of following families with reference to the seed
structure, floral structure and economic importance.
1.1 Brassicaceae
1.2 Asteraceae
1.3 Solanaceae
1.4 Poaceae
Keywords: Seed structure, Floral structure
V | Study of weeds and their control 12
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| Keywords: Weed, kharif crop, Rabi crop

Part C: Learning Resources

Text Books, Reference Books, Other resources

2.

3.

n

8.
9

=

L gy e e e

Suggested Readings:
1.

Agrawal, P.K. & Dadlani M., Techniques In Seed Science And Technology South
Asian Publ. New Delhi, 1995. 2nd Ed.

Agarwal R.L. Seed Technology. Oxford & IBH Publishing Co. Pvt. Ltd, New
Delhi.1980.

Singh B.D. Plant Breeding: Principles And Methods, Kalyani Publications, New
Delhi, 1990. 4th Ed.

Singhal N.C. Hybrid Seed Production in Field Crops. Kalyani Publ.2003

Tyagi Y.D. and Kshetrapal S., An introduction to the taxonomy of angiosperm,
RBD Pub., Jaipur. 1973.

Jana B.L., Text Book of Weed Management (Weeds and their Control Methods),
Pionter publishers, 2015.

Rana S.S. and Rana M.C. Principles and Practices of Weed Management.
Department of Agronomy, College of Agriculture, CSK Himachal Pradesh Krishi
Vishvavidyalaya, Palampur, 2016.

Gupta O.P., Weed Management: Principles and Practices, Agrobios (India), 2011.
Kumar N. Breeding of Horticultural Crops: Principles and Practices, New India
Publishing Agencies, Pitam Pura New Delhi.2006.

10. Majumdar D.K., Pulse crop production: Principles and Technologies, Prentice

Hall India Learning Private Limited, 2011.

2. Suggestive digital platforms web links:

lec02.pdf (eagri.org)

Seed Production Techniques for Qilseeds and Pulses.pdf (ciks.org)
SEED PRODUCTION MANUAL (fao.org)
http://ecoursesonline.iasri.res.in
https://seednet.gov.in/PDFFILES/Chapter%201.pdf
https://seednet.gov.in/material/IndianSeedSector.htm
https://www.indiaseeds.com

Suggested equivalent online courses:

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE) : 25 ; University Exam (UE): 75
Internal Assessment: Class Test 15
Continuous Assignment/Presentation 10
Comprehensive
Evaluation (CCE) : 25
Section (A) : Three Very Short 03X 03=09
External Assessment: Questions (50 Words Each)
University Exam: 75 Section (B) : Four Short Questions 04 X 09 =36
(200 Words Each)
Time : 02.00 Hours Section (C): Two Long Questions 02 X 15=30
(500 Words Each) Total =75

@@M‘J}"Any remarks/ suggestions: Nil
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e fog (@t 7€) NS S, [T AFTRE, T ITF, Fooll BEe
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TR TETAF Teah [/ UTST HETEA/qTST qIHT:
1. Ihadl TH. U q@i oF., T TF A% TTaedhed A9= UH 3 HIS q1EH UL hiisil,
Ieel ufeare, 7 faw=il. 2010
T, Fiers oitw Tfteweas, 91,09, BamEe v v @, o=\, 2016.
3. ASWaR ., Ioq T TeFe: fiftaew de Twarst, fea giw 2fear afvr srgae
e, 2011.
4, Rig ., wie i fiftaes ure fugg, Feamft afeasad. 2005.
2. et Rfvew wewd a7 i
1. Principles and Practices of Weed Management-SSRMCR-2016.pdf (hillagric.ac.in)
2. A Manual on Seed Production and Certification.pdf (tnau.ac.in)
3. 1610422722 AGRON.4.5(2+1=3)WeedManagement.pdf (coabnau.in)
4. Plant Breeding Principles And Methods : B.d. Singh : Free Download, Borrow, and Streaming :

Internet Archive
5. b38dbbaccfPractical ma-kharif-2.pdf
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Part A : Introduction

Program: Certificate Class: B.Sc [ Year Year: 2021 Session: 2021-2022

Subject: Seed Technology

1 Course Code S1-SEED2P
2 Course Title LabCourse of Seed Production and practices
(Paper-I1)

3 Course Type

(Core Course/ Elective/Generic | Core Course

Elective/ Vocational....... )
4 Pre-requisite (If any) To study this course a student must have had
the subject Biology/Agriculture in class 12,
5 Course learning outcomes To provide practical knowledge of various
(CLO) seed productions.

6 Credit Value 02
1 Total Marks Max. Marks-25+75 | Min. Passing Marks-33

Part B: Content of the Course

Total number of lectures (in hours per week): 01 hours per week
Total Lectures : 30 hours

Unit Topic Number of
Lectures
| EAY 1. Morphological description of seeds of different crops.
2. Study of seed morphology of locally available crops. 30

3. Study of floral morphology of important locally
available field crop plants.

4. Protocol of breeder seed production.

Study of important bio-fertilizers and their production.

. Nursery requirement and management for different

vegetable crops.

Study of seed production for oil seeds.

Study of seed production for fibres.

Study of seed production for sugar.

10 Study of seed production for forage.

11. Identification of locally available weeds.

12. Study of eradication of weeds in your locality.

o v

© 0 =

Keywords/Tags: Seed morphology, Floral morphology, Bio-fertilizers, Vegetable crops

Part C: Learning Resources

Text Books, Reference Books, Other resources

M

Suggested Readings:

1. Chakraborty S. and Mukherjee D., A Text Book of Practical Approaches in Seed
Science and Technology. New Delhi Publishers, New Delhi. 2010.
2. RanaS.S. and Rana M.C. Principles and Practices of Weed Management.
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Department of Agronomy, College of Agriculture, CSK Himachal Pradesh Krishi
Vishvavidyalaya, Palampur, 2016.

3. Majumdar D.K., Pulse crop production: Principles and Technologies, Prentice
Hall India Learning Private Limited, 2011.

4. Singh B.D. Plant Breeding: Principles and Methods, Kalyani Publications, New
Delhi, 1990. 4™ Ed.

2. Suggestive digital platforms web links

Principles and Practices of Weed Management-SSRMCR-2016.pdf (hillagric.ac.in)
A Manual on Seed Production and Certification.pdf (tnau.ac.in)

1610422722 AGRON.4.5(2+1=3)WeedManagement.pdf (coabnau.in)

Plant Breeding Principles And Methods : B.d. Singh : Free Download, Borrow, and
Streaming : Internet Archive

5. b38dbbaccfPractical ma-kharif-2.pdf

g 59 b,

Suggested equivalent online courses: Nil

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 100
Internal Assessment: 25 ; External Assessment: 75

Internal Assessment: Marks External Assessment Marks

Class Interaction 10 Viva Voce on Practical 15

/Quiz

Attendance 5 Practical Record File 10

Assignments (Charts/ Table work /
Model Seminar / 10 Experiments 50
Rural Service/
Technology
Dissemination/
Report of Excursion/
Lab Visits/ Survey /
Industrial visit)

TOTAL 25 75

Any remarks/ suggestions: Nil
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