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OBJECTIVES

* To promote the possibility of self-employment

* To bridge up the gap between knowledge based conventional education and market
demands and to provide an alternative to those pursuing higher education.

* To enrich students' training and knowledge that would be useful in the seed
industry so that the farmers will get quality seeds

* To introduce the concepts of experimental design in Seed Technology

* To inculcate sense of job responsibilities, while maintaining social and environment
awareness

* To help students build-up a progressive and successful career in industries with a
biotechnological perspective

According to NEP-2020 criteria, the under graduate degree in Botany (S.Y.B.Sc. Seed
Technology) program at Savitribai Phule Pune University associated colleges, is structured
to provide students with advanced field-related knowledge and essential fundamentals.
Through a unique combination of required major core courses with in-depth exposure to
multidisciplinary minor, elective, and vocational skill courses, among other courses,
students will be trained and acquire the fundamental and advanced knowledge essential to
the industries.

With the knowledge gained in the field of seed technology, this upgraded curriculum
will develop educated, outcome-oriented candidates who are nurtured through discovery
and learning, equipped with practice and skills to deal with practical problems, and
competent with recent pedagogical trends in education, including E-learning, flipped class,
hybrid learning, and experiential learning. These candidates will become responsible
citizens, transforming the nation to lead the world in the future.

After successful completion of the Under Graduate (UG) Degree program, following
POs, PSOs, COs, will be acquired by the students

PROGRAM OUTCOMES (POS)

e PO1: Attain thoughtful proficiency in the field of seed sciences.

e PO02: Acquire the ability to perform in multidisciplinary domains.

e PO3: Attain the ability to exercise intelligence of scientific knowledge for
investigation and innovation and nourishment of the world.

e PO4: Learn value based ethical practices and principles committed to professional
ethics.

e POS5: Incorporate 21st century skill oriented self-directed and life-long learning.

e PO0G6: Obtain ability to inculcate the knowledge of seed science in diverse contexts
with global perspective.

e PO7: Attain maturity to harness the destiny and responds to one’s calling.

PROGRAM SPECIFIC OUTCOMES (PSOs)

e PSO1: Recall the diversity, classification, evolution and developmental changes
among the plants with reference to lower and higher plant groups and create a
knowledge base in understanding the basis of Seed Science and Technology.

e PSO02: Understand the advanced concepts of Seed Science and Technology and its
implementation for the improvement of crop productivity.

e PSO03: Acquire and utilize the skills of post-harvest, flower design, fruit processing
and dehydration techniques, organic farming and various plant processing
technologies for developing the economy to the growing world.

e PSO04: Know about the importance of seeds and its relevance in modern agriculture.
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e PSO5: Adapt methods of scientific research in plant improvement program and
create entrepreneurships, employment to the society.

e PSO06: Enrich the ability of critical thinking, development of scientific attitude,
handling of problems and generating solutions, improve practical skills, and enhance
communication skill.

e PSO07: Apply the fruitful knowledge of seed sciences and plant resources for the
sustainable development, betterment of society and environment by recognizing the
ethical values.

e PSO08: Demonstrate knowledge and scientific understanding to identify research
problems, design experiments, use appropriate methodologies, analyze and
interpret data and provide solutions. Exhibit organizational skills and the ability to
manage time and resources.

1. Title of the Course: B.Sc. Seed Technology (03 years) / B.Sc. with Honours in
Seed Technology (04 years) Syllabus revised as per National Education Policy (NEP)
2020 for the Colleges Affiliated to Savitribai Phule Pune University, Pune

2. Faculty - Science and Technology

3. To be implemented -For SYBSc (Semester Il and Semester IV), from August 2025.

4. Preamble:

Vocational Seed Technology is a three year degree course approved by Savitribai
Phule Pune University taught at undergraduate level since 1995 under the
Vocationalisation of first degree education scheme sanctioned by UGC. The course "Seed
Technology" was introduced in 1995 only at Pravara Rural Education Society's Padmashri
Vikhe Patil College of Arts, Science and Commerce, Pravaranagar and has fetched
employment to most of the students in reputed seed industries. The course is coordinated
and conducted by the Department of Botany of the college.

Seed Technology is a science dealing with the methods of improving genetic and
physical characteristics of seed. Study of seed technology is necessary for two reasons.
Firstly, the introduction of hybrids and high yielding varieties of crop plants of immense
importance has necessitated great care in the maintenance and preservation of seed.
Secondly, if seed production is to evolve as a prime enterprise, instead of a byproduct as it
has been characteristically handled down through the centuries. Development of seed
enterprise is absolutely necessary in the context of modern agriculture. It is the quickest
way of increasing agricultural production. Much of our success in increasing food
production has been due to the development of seed enterprise over the past decade. Seed
demand at present is strong and expected to continue expanding.

Indian economy depends on agriculture and about 60 % of Indian population
depends on agriculture. For quality production the farmers need quality seeds or
propagating materials. Unless the farmer gets seeds, which are genetically pure and possess
other desired qualities namely, high germination percentage and vigour, high purity, sound
health etc. they cannot obtain the expected yields.

Quality material is provided to the farmers by the seed industries established
throughout the country. These industries are in continuous demand for the knowledgeable,
trained, talented Seed Technologists. These industries provide career opportunities to the
graduate and post graduate students in the following ways:

e Management of seed enterprise (Govt./Semi govt. undertakings and private seed

companies)

e State and Central Seed Testing Laboratories

e Seed Certification Agencies

e Seed Law Enforcement Agencies

e Training/Extension Centers
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e Research Institutes

The course focuses on training of students in plant breeding, tissue culture, seed
health testing techniques, testing for purity of seeds, crop improvement, protection and
storage techniques. Seed technology is of prime importance because

e Seed is a carrier of new technologies

e Seed is a basic tool for secured food supply

e Seed is the principal means to secure crop yields in less favorable production

areas

e Seed is a medium for rapid rehabilitation of agriculture in cases of natural

disaster

The proposed syllabus lays more stress on practical’'s as compared to theory. It
concentrates on experimental practice and theoretical aspects. This approach justifies the
term 'vocational'.

The teaching center will develop trained manpower for the industries and
employments will be generated. Students can also become entrepreneurs. Trained and
competent teachers with experience in industry would be ideal to teach the subject. Besides
such teachers, persons from industry could contribute to the course.

Program Duration and Exit Options

The UG Program lasts for four years or eight semesters. Student may leave the
program after the third year if, he/she would like to receive a three year undergraduate
degree. If the student decides to withdraw after the first or second year, he/she will
receive a UG Certificate or UG Diploma, depending on how many credits he/she is able to
complete. Re-entering within three years to finish the degree program is allowed for
students who leave with a UG certificate or UG diploma. A student must earn a minimum of
18 credits and a maximum of 26 credits each semester. It is recommended, nevertheless,
that student should opt 22 credits per semester. This clause aims to give student the
comfort of a flexible semester-based course load. However, Table 1 lists the minimum
number of credits required to be earned in order to be awarded an Undergraduate
Certificate/Undergraduate Diploma/Bachelor Degree/Bachelor’s Degree with Honors in
Botany.

Tablel: Type of Awards and Stages of Exit

Sr. Type of Award Stage of Exit Mandatory
No. Credits
1 Undergraduate Certificate in | After successful 44

' Seed Technology completion of First year Semesters
Undergraduate Diploma in After su§cessful
2. completion of Second year 88
Seed Technology
Semesters
Bachelor of Science in Seed After su§cessful .
3. completion of Third year 132
Technology
Semesters
: : After successful
4. Bachelor of Science in Seed completion of Fourth year 176

Technology (Honours) Semesters

5. Eligibility Criteria -

The basic criteria for Under Graduate Degree (FYBSc Seed Technology) admission
will be 10+2 criteria with Biology, Physics, Chemistry, as Principal subjects OR Crop
Science, Animal Science, Dairy Science, MCVC, Crop Production OR Diploma courses related
to Plant Sciences. Admissions will be given as per the selection procedure / policies
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adopted by the college keeping in accordance with the conditions laid down by the
Savitribai Phule Pune University, Pune. Reservation and relaxation are as per the State
Government rules. Students qualified in FYBSc Seed Technology as per the norms of SPPU
will continue their education for SYBSc Seed Technology course.

6.

10.

11.

Fee Structure - As per the norms of Savitribai Phule Pune University, Pune.

Duration of the Course
Certificate Course- 01 year (Completion of 02 Semesters)
Diploma Course- 02 years (Completion of 04 Semesters)
BSc Degree- 03 years (Completion of 06 Semesters)
BSc Degree with Honours- 04 years (Completion of 08 Semesters)

No. of semesters - Two semesters per year

Medium of instructions and teaching: English

Course Implementation criteria for Theory, Practical, Field Project/Community

Engagement Program:

a. Each semester comprises of 15 weeks (12 weeks Actual Teaching + 3 weeks for
Continuous Internal Evaluation).

b. One Credit of the Theory is equal to 15 clock hours (Teaching 1 hour per week for
each credit, 12 hours Actual Teaching + 3 hours Continuous Internal Evaluation -
Assignments, Tutorials, Practice, Problem solving sessions, Group discussion,
Seminars and Unit Tests.

C. One Credit of Practical is equal to 30 clock hours. (2 Contact hours per
credit per week) One Credit = 30 clock hours (24 hours’ Actual Table work + 6
hours for journal competition, and Continuous Internal Evaluation of each practical).

d. Practical for each course comprises of 02 Credits = 60 clock hours. Therefore,

e Minimum 12 laboratory sessions of 04 clock hours must be conducted in one
semester.
e In case of short practical, two practical’s should be conducted in one session.

e Each practical of 04 clock hours in the laboratory should consist of: Table
performance for concerned practical, careful observations, calculation, writing
results and conclusion, and submission of practical in written form.

e Pre-laboratory reading and post laboratory assignments should be given on each
practical as a part of continuous internal evaluation.

e. Field Project (FP): 02 credits (60 hours including field study, labwork,

presentations, assignments etc.)

f. Community Engagement Program (CEP): 02 Credits (60 hours including

community engagement activities, labwork, presentations, assignments etc.)

Examination Pattern (For each Semester): The examinations will be conducted
semester wise for both Theory, Practical and Field projects/Community Engagement
Programs.
e Theory Paper of 02 Credits -
Internal Exam (15 M) + University Theory Exam (35 M) = Total 50 M
Duration: For Internal exam = 40 Min. and For University Exam = 02 hours.
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Practical Paper of 2 Credits -
Internal Exam (15 M) + University Practical Exam (35 M) = Total 50 M

Duration: For Internal exam = 40 Min. and For University Exam = More than 04
hours.

Field Project: 02 credits

Student field project should be evaluated for total 50 marks (15 marks for

internal and 35 marks for external evaluation). During internal assessment

following points should be considered

1. Appropriateness of the field project

2. Punctuality of the student

3. Field work

4. Field diary

5. Vivavoce

The criteria for external evaluation should be

1. Originality and significance of the project, its relevance to the field, and
potential impact.

2. Soundness of methodology, research design, and approach.

3. Quality, accuracy, and thoroughness of data collection, analysis, and
interpretation.

4. Validity and  significance of findings, conclusions, and
recommendations.

5. Clarity, organization, and effectiveness of the project report and
presentation.

Community Engagement Program (CEP): 02 Credits

Student Community Engagement Program (CEP) shall be evaluated for

total 50 marks (15 marks for internal and 35 marks for external

evaluation). During internal assessment following points shall be

considered

Effectiveness of program design and planning.

Student participation and engagement in program activities.

Effectiveness of student communication with community members.

Demonstration of seed technology knowledge and skills.

Maintenance of program records and documentation.

v =

The criteria for external evaluation shall be

1. Clarity, organization, and effectiveness of the report and presentation.
2. Assessment of the program's impact on the local community.

3. Evaluation of student learning outcomes and skills development.

4. Assessment of the program's effectiveness in achieving its objectives.

12. Award of Class/Grade: The class / grade for the courses of each semester will be
followed as per the norms and conditions laid down by SPPU, Pune.

13. ATKT Rules: As per the norms given by SPPU, Pune.
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14. Important Note:

a. There shall be at least a short tour/field visit/industrial visit (1-2 days) per year
for all UG students.

b. Tours are the part of curriculum and obligatory to each student, failing which
they will not be considered eligible to appear for the practical examination.
Under unavoidable circumstances, if the student fails to attend the tour, he/she
have to produce justifiable evidence for not attending the tour. However, in lieu
of tour the candidate will have to complete the work assigned by the
Department.

¢. The documents to be produced by each student at the time of practical
examination (at the end of each Semester) are:

o Submission of practical records (Journals).
o Submission of a Tour / Visit report duly signed by the concerned practical
Incharge and Head of the Department.

o Any submissions / assignments, etc. based on the practical course.

15. Question paper pattern for Theory (2 Credit courses)

A student will have to solve the question paper of 35 marks for external exam. The
paper setter should set the paper on entire syllabus, including optional questions. As the
course is of 2 Credits (30 clock hour lectures), paper setter should allot 2.03 marks per
lecture and accordingly, questions should be set for 30 lectures, 61 marks on entire
syllabus.

e Note: All questions are compulsory.

e Time: 2 Hours

Que. 1) Answer any five of the following in one sentence 05 Marks
i.
ii.
iii.
iv.
V.
Vi.
Que. 2a) Write any one of the following 06 Marks
i.
ii.
Que. 2b) Write any one of the following 04 Marks
i.
ii.
Que. 3a) Solve any one of the following 06 Marks
i.
ii.
Que. 3b) Solve any one of the following 04 Marks
i.
ii.
Que. 4) Write notes on (Any four) 10 Marks
a.
b.
C.
d.
e.
f.

skkskkokskokk
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CREDIT FRAMEWORK FOR SYBSc SEED TECHNOLOGY, SEMESTER-III (Level 5.0 / 200)
COURSE DETAILS COURSE CODE COURSE TITLE CREDITS
Vertical - 1 (V1)
Major Core Courses ST-201-M] Morphology and Seed Development 2C
- ST-202-M] Principles of Seed Production 2C
(2T+1P)x2C=6C | g1 503.Mjp Practical Based on ST-201-M] & ST-202-M] 2C
Major Elective | | 0C
Courses - (0C)
Vertical - 2 (V2)
Minor Courses ST-241-MN Morphology and Seed Development 2 c
(1T + 1P) x2C = 4C ST-242-MN Principles of Seed Production
(Any one from ST-243-MNP Practical Based on ST-241-MN 2C
basket) ST-244-MNP Practical Based on ST-242-MN
Vertical - 3 (V3)
Generic Elective OE-201-ST-T Landscape Gardening
(GE) / Open Elective N . .
(OE) - (1T = 2C) (Any OE-202-ST-T Organic Farming 2C
one from basket) OE-203-ST-T Modern Irrigation Techniques
Vertical - 4 (V4)
Vocational Skill VSC-221-ST-T | Digital Herbaria
Courses (VSC) - VSC-222-ST-T . . .
(1T /P = 2C) (Any Modern Irrigation Techniques 2C
one from basket) VSC-223-ST-T Weed and its Management
SEC-(0C) | === | e 0cC
Vertical - 5 (V5)
IKS - (1T=2C) IKS-ST-T Medpnal Plants in Traditional Systems of 2C
Medicine
Ability
Enhancement AEC-201- T
Marathi / Hind
Courses (AEC) - MAR/HIN arathi / Hindi 2C
(1T = 20)
VEC-(0C) |- | e 0cC
Vertical - 6 (V6)
FP - (2C) FP-231-ST Field Project 2C
Co-curricular
Courses (CC) - CC-201-T Any one from the basket provided by SPPU 2C
(1T = 2C)

Total Credits (V1+V2+V3+V4+V5+V6) 22C
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S. Y. B. Sc. Seed Technology [Semester - III]
Course Category - Major Core Course
Course Code - ST-201-M]

Course Title: Morphology and Seed Development
[No. of Credits: 2 C] [No. of Lectures: 30 L]

Course Objectives:

1: To understand the concept of Seed Development.

2: To understand the Anthesis and Embryogenesis

3: To understand the role of apomixis and parthenogenesis

4: To gain the knowledge regarding embryo and endosperm development
5: To learn the concept of synthetic seed

Course Outcomes:

1: Students will be acquainted with the concept of seed development.

2: They will understand the basic concept of Anthesis and Embryogenesis

3: Students will understand role of apomixis and parthenogenesis

4: They'll gain the knowledge regarding basic principles in embryo and endosperm
development

5: They’ll learn synthetic seed production

Sr. . . No. of
No. Topic Details Lectures
Credit-1 15L

Chapter-1: Introduction
e Definition, importance and scope of seed morphology
1. e Overview of seed structure w.r.t. embryo, endosperm and seed 3L
coat
e Seed as a basic input in agriculture

Chapter-2: Morphology of Field Crops and Anthesis
e Morphology of field crops w.r.t stem, leaf, flower, fruit and seed for
varietal identification in seed production program- Maize, Wheat,
2. Cotton, Soyabean, Tomato 3L
e Anthesis: Definition and Importance
e Environmental Factors Affecting Anthesis
e Anthesis and Plant Breeding Applications

Chapter-3: Seed Coat Morphology

e Seed Coat structure
e Seed coat types-smooth, ribbed and winged
3 . 3L
e Seed coat function
e Seed coat adaptation for different environments including
desiccation, tolerance, and water impermeability
Chapter-4: Over View of seed Development
e Definition
4. e Stages of seed development-Pollination, Fertilization, 3L

Embryogenesis, Seed Coat formation, Endosperm development
and Maturation
e Importance of seed development

Chapter-5: Apomixis
5. e Definition and Concept 3L
o Types of apomixis
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Mechanism of apomixis
Advantages and Applications of apomixis
Challenges and limitations of apomixis

Credit-II

15L

Chapter-6: Parthenogenesis

Definition-Parthenocarpy

Natural and Induced parthenogenesis
Embryo abortion in seed

Role of parthenogenesis in agriculture

3L

Chapter-7: Embryo Development

Definition

Structure of embryo

Types of monocot and dicot embryo

Development of embryo

Adaptations of embryo for different environments

3L

Chapter-8: Endosperm Development

Definition

Structure of endosperm

Types of endosperm- Nuclear, Cellular and Helobial
Development of Endosperm

Functions of endosperm

3L

Chapter-9: Polyembryony

Definition and concept
Types-Natural and Induced Polyembryony
Applications

3L

10.

Chapter-10: Synthetic Seed

Definition and concept
Somatic Embryogenesis
Encapsulation Techniques
Synthetic Seed Technology
Applications of Synthetic Seeds
Challenges and Limitations

3L

References:
Handbook of Agriculture- Indian Council of Agricultural Research, New Delhi

Plant breeding-B.D Singh, Kalyani Publishers, New Delhi

Essentials of Plant Breeding- Phundan Singh, 2008

Experimental Seed Science and Technology -Umaraniet. al. 2006., Agrobios,

Jodhpur

Plant Breeding: Principles and Methods- Phundan Singh, 2009. Kalyani

Publishers, New Delhi

Seed Technology- Agrawal, 2005. Oxford and IBH Publishing Co. Pvt. Ltd., New

Delhi

Principles of crop production-Reddy, 2008. Kalyani Publishers, New Delhi

Seed Technology-Harpal Singh Tomar,

Seed Technology-B. S. Dahiya and K. N. Rai, Kalyani Publishers, New Delhi
Seed Science and Technology- Brijesh Tiwari, Oxford Book Company, Jaipur
Seed Technology- Dhirendra Khare and M. S. Bhale, Scientific Publishers
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S. Y. B. Sc. Seed Technology [Semester - I1I]
Course Category - Major Core Course
Course Code - ST-202-M]

Course Title: Principles of Seed Production
[No. of Credits: 2 C] [No. of Lectures: 30 L]

Course Objectives:

1: To understand the basic difference between monocot and Dicot seed.

2: To understand the basic parameters of good quality seed

3: To understand the process of release of a new variety

4: To gain the knowledge regarding steps in seed production and marketing
5: To learn seed testing and processing techniques

6: To know seed storage constraints, pathogens and pest affecting the same.

Course Outcomes:

1: Students will be acquainted with the basic difference between monocot and Dicot seed.

2: They will understand the basic parameters of good quality seed

3: Students will understand the process of release of a new variety

4: They’ll gain the knowledge regarding steps in seed production and marketing

5: They'll learn to apply seed testing and processing techniques

6: Students will get aware regarding seed storage constraints, pathogens and pest affecting
the same.

Sr. . . No. of
No. Topic Details Lectures
Creditl] 15L

Chapter-1: Introduction to Seed Production

Challenges in seed production
Overview of different seed production systems, including breeder
seed, foundation seed, and certified seed production

e Definition and concept
e Seed Village Concept
1 e Importance of quality seeds 2L
[
[ ]

Chapter-2: Seed Quality Testing
e Definition-Seed Quality and concept
e Physical and genetic parameters of seed quality, including genetic
and physical purity, moisture, germination, seed health and vigor
e Principles and procedures of seed certification, including field
inspection and seed sampling

3L

Chapter-3: Seed Production Techniques:

Location and Season

Land requirement and preparation

Seed Source

Sowing: Definition, Time of sowing, Calculation for seed rate,
Methods of sowing: Direct: Hand broad casting, Dibbling, Drilling,
Indirect: Transplanting

e Spacing: Plant to plant and Row to Row

5L
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Importance of soil and water testing

Cultural practices- Plant protection and weed control
Isolation distance

Rouging

Harvesting

Threshing

Chapter-4: Irrigation and Drainage
Definition

Methods of irrigation

Sources of irrigation

Loss due to excess irrigation
Importance of drainage

2L

Chapter-5: Release of new Variety

e Introduction

e Evaluation

o Station trail

5. o Multilocation trail

o Disease and insect pest

o Quality test
e Identification of entries for release
e Release of a variety

3L

Credit-II

15L

Chapter-6: Genetic Purity and its Maintenance
Definition

Steps for maintenance of genetic purity
Checking seed source

Isolation distance and Roughing
Precaution during crossing program

Care during harvesting and threshing

3L

Chapter-7: Seed Processing components

Definition and concept of seed processing

Various steps in seed processing

Receiving of seed lot

Seed Conditioning

Seed Drying

Seed Cleaning

Seed grading

Seed Treatment- methods: Disinfection and disinfestation; seed
treating equipment’s

~
e o 0o o o o o o

5L

Chapter-8: Seed Storage

Definition and need

Stages of seed storage

Containers and packing material

Factors affecting seed storage

Methods of controlling seed damage during storage

3L

Chapter-9: Seed Marketing
e Introduction
e Major components of seed marketing
e Role of different organizations in seed marketing

2L

10. | Chapter-10: Seed Production Challenges and Opportunities

2L

Savitribai Phule Pune University, Pune
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Climate Change and Seed Production

Pests and Diseases

Seed Production and Food Security:

Future Trends in Seed Production: Emerging trends and
technologies in seed production, including precision agriculture
and biotechnology

References:

Handbook of Agriculture- Indian Council of Agricultural Research, New Delhi
Experimental Seed Science and Technology -Umaraniet.al. 2006., Agrobios,
Jodhpur

Seed Technology- Agrawal, 2005. Oxford and IBH Publishing Co. Pvt. Ltd., New
Delhi

Seed Technology-Harpal Singh Tomar,

Seed Technology-B. S. Dahiya and K. N. Rai, Kalyani Publishers, New Delhi
Seed Science and Technology- Brijesh Tiwari, Oxford Book Company, Jaipur
Seed Technology- Dhirendra Khare and M. S. Bhale, Scientific Publishers
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S. Y. B. Sc. Seed Technology [Semester - I1I]
Course Category - Major Core Course (M])
Course Code - ST-203-M]JP

Course Title: PRACTICAL BASED ON ST-201-M] and ST-202-M]J
[No. of Credits: 2 C] [No. of Lectures: 60 L]

Course Objectives:
1. To identify and describe the morphological characteristics of field crops
2. To know the difference between monocot and dicot seeds
3. To understand the process of synthetic seed production and its potential
applications.
4. To calculate of seed rate required for sowing and NPK dose
5. To understand importance of soil testing in agriculture

Course Outcomes:
Upon completion of this course the students will be able to

1. Identify and describe the morphological characteristics of field crops
2. Know the difference between monocot and dicot seeds
3. Understand the process of synthetic seed production and its potential applications.
4. They will be able to calculate of seed rate required for sowing and NPK dose
5. Understand importance of soil testing in agriculture
Sr. No. Practical Weightage
1. Understand and record the anthesis stage in plants 1P
2. | Observe and study monocot seed structure w.r.t seed coat, 1P
embryo and endosperm (Maize and Wheat)
3. Observe and study dicot seed structure w.r.t seed coat, embryo 1P
and endosperm (Chickpea and Cotton)
4. | Observe and understand the morphology of field crops w.r.t stem, 1P

leaf, flower, fruit and seed for varietal identification in seed
production program- Maize/Wheat

5. | Observe and understand the morphology of field crops w.r.t stem, 1P
leaf, flower, fruit and seed for varietal identification in seed
production program- Cotton/Tomato

6. Determine the seed with cracked seed coat in the seed lot 1P
7. Understand the process of synthetic seed production and its 1P
potential applications.
8. | Study different methods of seed sowing with suitable examples 1P
0. Calculate of seed rate required for sowing with suitable examples 1P
(Cotton, Maize/ Soyabean, Wheat /Ground Nut, Sorghum)
10. | Seed Dressing: An Effective Seed Treatment Method 1P
11. | Calculate NPK dose for seed production of any suitable crop 1P
12. | Understand seed tags- breeder, foundation, certified and truthful 1P
13. | Test the water quality w.r.t pH, Turbidity and TDS 1P
14. | Understand soil testing for sustainable agriculture 1P
15. | Demonstration of various irrigation methods- Flood, Drip, 1P

Sprinkler, micro-sprinklers, Rain gun, Subsurface

kKKK KKK
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S. Y. B. Sc. Seed Technology [Semester - III]
Course Category - Minor Core Course
Course Code - ST-241-MN
Course Title: Morphology and Seed Development

[No. of Credits: 2 C]

[No. of Lectures: 30 L]

Course Objectives:

1: To understand the concept of Seed Development.

2: To understand the Anthesis and Embryogenesis

3: To understand the role of apomixis and parthenogenesis

4: To gain the knowledge regarding embryo and endosperm development

5: To learn the concept of synthetic seed

Course Outcomes:

1: Students will be acquainted with the concept of seed development.
2: They will understand the basic concept of Anthesis and Embryogenesis

3: Students will understand role of apomixis and parthenogenesis

4: They’ll gain the knowledge regarding basic principles in embryo and endosperm

development
5: They’ll learn synthetic seed production

131;. Topic Details L:ﬁ;:;is
Credit-I 15L
Chapter-1: Introduction

e Definition, importance and scope of seed morphology
1. e Overview of seed structure w.r.t. embryo, endosperm and seed 3L
coat
e Seed as a basic input in agriculture
Chapter-2: Morphology of Field Crops and Anthesis
e Morphology of field crops w.r.t stem, leaf, flower, fruit and seed for
varietal identification in seed production program- Maize, Wheat,
2. Cotton, Soyabean, Tomato 3L
e Anthesis: Definition and Importance
¢ Environmental Factors Affecting Anthesis
e Anthesis and Plant Breeding Applications
Chapter-3: Seed Coat Morphology
e Seed Coat structure
e Seed coat types-smooth, ribbed and winged
3. . 3L
e Seed coat function
e Seed coat adaptation for different environments including
desiccation, tolerance, and water impermeability
Chapter-4: Over View of seed Development
e Definition
4 e Stages of seed development-Pollination, Fertilization, 3L
] Embryogenesis, Seed Coat formation, Endosperm development
and Maturation
e Importance of seed development
5 Chapter-5: Apomixis 3L
] e Definition and Concept

Savitribai Phule Pune University, Pune

Page | 15




NEP-2020

B.Sc. Seed Technology

2025-2026

Types of apomixis

Mechanism of apomixis

Advantages and Applications of apomixis
Challenges and limitations of apomixis

Credit-1I

15L

Chapter-6: Parthenogenesis

Definition-Parthenocarpy

Natural and Induced parthenogenesis
Embryo abortion in seed

Role of parthenogenesis in agriculture

3L

Chapter-7: Embryo Development

Definition

Structure of embryo

Types of monocot and dicot embryo

Development of embryo

Adaptations of embryo for different environments

3L

Chapter-8: Endosperm Development

Definition

Structure of endosperm

Types of endosperm- Nuclear, Cellular and Helobial
Development of Endosperm

Functions of endosperm

3L

Chapter-9: Polyembryony

Definition and concept
Types-Natural and Induced Polyembryony
Applications

3L

10.

Chapter-10: Synthetic Seed

Definition and concept
Somatic Embryogenesis
Encapsulation Techniques
Synthetic Seed Technology
Applications of Synthetic Seeds
Challenges and Limitations

3L

References:
Handbook of Agriculture- Indian Council of Agricultural Research, New Delhi

Plant breeding-B.D Singh, Kalyani Publishers, New Delhi

Essentials of Plant Breeding- Phundan Singh, 2008

Experimental Seed Science and Technology -Umaraniet. al. 2006., Agrobios,

Jodhpur

Plant Breeding: Principles and Methods- Phundan Singh, 2009. Kalyani

Publishers, New Delhi

Seed Technology- Agrawal, 2005. Oxford and IBH Publishing Co. Pvt. Ltd., New

Delhi

Principles of crop production-Reddy, 2008. Kalyani Publishers, New Delhi

Seed Technology-Harpal Singh Tomar,

Seed Technology-B. S. Dahiya and K. N. Rai, Kalyani Publishers, New Delhi
Seed Science and Technology- Brijesh Tiwari, Oxford Book Company, Jaipur
Seed Technology- Dhirendra Khare and M. S. Bhale, Scientific Publishers
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S. Y. B. Sc. Seed Technology [Semester - I1I]
Course Category - Minor Core Course
Course Code - ST-242-MN

Course Title: Principles of Seed Production
[No. of Credits: 2 C] [No. of Lectures: 30 L]

Course Objectives:

1: To understand the basic difference between monocot and Dicot seed.

2: To understand the basic parameters of good quality seed

3: To understand the process of release of a new variety

4: To gain the knowledge regarding steps in seed production and marketing
5: To learn seed testing and processing techniques

6: To know seed storage constraints, pathogens and pest affecting the same.

Course Outcomes:

1: Students will be acquainted with the basic difference between monocot and Dicot seed.

2: They will understand the basic parameters of good quality seed

3: Students will understand the process of release of a new variety

4: They'll gain the knowledge regarding steps in seed production and marketing

5: They'll learn to apply seed testing and processing techniques

6: Students will get aware regarding seed storage constraints, pathogens and pest affecting
the same.

Sr. . . No. of
No. Topic Details Lectures
Creditl] 15L

Chapter-1: Introduction to Seed Production

Challenges in seed production
Overview of different seed production systems, including breeder
seed, foundation seed, and certified seed production

e Definition and concept
e Seed Village Concept
1 e Importance of quality seeds 2L
[
[ ]

Chapter-2: Seed Quality Testing
e Definition-Seed Quality and concept
e Physical and genetic parameters of seed quality, including genetic
and physical purity, moisture, germination, seed health and vigor
e Principles and procedures of seed certification, including field
inspection and seed sampling

3L

Chapter-3: Seed Production Techniques:

Location and Season

Land requirement and preparation

Seed Source

Sowing: Definition, Time of sowing, Calculation for seed rate,
Methods of sowing: Direct: Hand broad casting, Dibbling,
Drilling, Indirect: Transplanting

e Spacing: Plant to plant and Row to Row

5L
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Importance of soil and water testing

Cultural practices- Plant protection and weed control
Isolation distance

Rouging

Harvesting

Threshing

Chapter-4: Irrigation and Drainage
Definition

Methods of irrigation
Sources of irrigation

Loss due to excess irrigation
Importance of drainage

2L

Chapter-5: Release of new Variety
e Introduction
e Evaluation
o Station trail
o Multilocation trail
o Disease and insect pest
o Quality test
e Identification of entries for release
e Release of a variety

3L

Credit-II

15L

Chapter-6: Genetic Purity and its Maintenance
Definition

Steps for maintenance of genetic purity
Checking seed source

[solation distance and Roughing
Precaution during crossing program
Care during harvesting and threshing

3L

Chapter-7: Seed Processing components

Definition and concept of seed processing

Various steps in seed processing

Receiving of seed lot

Seed Conditioning

Seed Drying

Seed Cleaning

Seed grading

Seed Treatment- methods: Disinfection and disinfestation; seed
treating equipment’s

5L

Chapter-8: Seed Storage

Definition and need

Stages of seed storage

Containers and packing material

Factors affecting seed storage

Methods of controlling seed damage during storage

3L

Chapter-9: Seed Marketing
e Introduction
e Major components of seed marketing
e Role of different organizations in seed marketing

2L

10.

Chapter-10: Seed Production Challenges and Opportunities

2L

Savitribai Phule Pune University, Pune

Page | 18




NEP-2020

B.Sc. Seed Technology 2025-2026

Climate Change and Seed Production

Pests and Diseases

Seed Production and Food Security:

Future Trends in Seed Production: Emerging trends and
technologies in seed production, including precision agriculture
and biotechnology

References:

Handbook of Agriculture- Indian Council of Agricultural Research, New Delhi
Experimental Seed Science and Technology -Umaraniet.al. 2006., Agrobios,
Jodhpur

Seed Technology- Agrawal, 2005. Oxford and IBH Publishing Co. Pvt. Ltd., New
Delhi

Seed Technology-Harpal Singh Tomar,

Seed Technology-B. S. Dahiya and K. N. Rai, Kalyani Publishers, New Delhi
Seed Science and Technology- Brijesh Tiwari, Oxford Book Company, Jaipur
Seed Technology- Dhirendra Khare and M. S. Bhale, Scientific Publishers
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[No. of Credits: 2 C]

S. Y. B. Sc. Seed Technology [Semester - I1I]
Course Category - Minor Core Course
Course Code - ST-243-MNP
Course Title: PRACTICAL BASED ON ST-241-MN

[No. of Lectures: 60 L]

Course Objectives:

1. To understand the concept of anthesis, structure of monocot and dicot embryo and

types of endosperms

2. To understand the structure of monocot and dicot seeds and morphology of field
crops

3. To understand the process of synthetic seed production

Course Outcomes:

1. Students will be acquainted with the concept of anthesis, structure of monocot and

dicot embryo and types of endosperms

2. They will understand the structure of monocot and dicot seeds and morphology of
field crops

3. They will understand the process of synthetic seed production

Sr. No. Practical Weightage
1. To observe and record the anthesis stage in plants 1P
2. To observe and compare structure of embryo in monocot and 1P
dicot seeds

3. To observe and study types of endosperms- Nuclear, Cellular and 1P
Helobial

4., To observe and study monocot seed structure-Maize and Wheat 2P

5. To observe and study dicot seed structure-Chickpea and Cotton 2P

6. | To observe and understand the morphology of field crops w.r.t 2P
stem, leaf, flower, fruit and seed for varietal identification in seed
production program- Maize and Wheat

7. | To observe and understand the morphology of field crops w.r.t 2P
stem, leaf, flower, fruit and seed for varietal identification in seed
production program- Cotton and Tomato

8. To determine the seed with cracked seed coat in the seed lot 1P

0. To understand the process of synthetic seed production and its 1P
potential applications.

10. | Submission of any 10 seed samples of crop plants 2P

Savitribai Phule Pune University, Pune
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S. Y. B. Sc. Seed Technology [Semester - I1I]
Course Category - Minor Core Course
Course Code - ST-244-MNP

Course Title: PRACTICAL BASED ON ST-242-MN
[No. of Credits: 2 C] [No. of Lectures: 60 L]

Course Objectives:
1. To understand the different methods of seed sowing
2. To understand the raising of vegetable seedlings in nurseries
3. To understand the calculation of seed rate
4. To understand importance of soil testing in agriculture

Course Outcomes:
1. Students will be familiar with different methods of seed sowing
2. They will understand the raising of vegetable seedlings in nurseries
3. The will understand the calculation of seed rate and importance of soil testing in

agriculture
Sr. No. Practical Weightage

1. | To study different methods of seed sowing (Hand Broadcasting 1P
and Dibbling) with suitable examples

2. | To study the raising of vegetable seedlings by using raised 2P
nursery bed

3. To study the raising of vegetable seedlings by using flat nursery 2P
bed

4. | To study the calculation of seed rate required for sowing with 1P
suitable examples (Maize, Wheat, Sorghum)

5. | To study the calculation of seed rate required for sowing with 1P
suitable examples (Cotton, Soyabean, Ground Nut)

6. To study seed treatment method-Seed dressing 1P

7. | To test the water quality w.r.t pH, Turbidity and TDS 1P

8. | To understand soil testing for sustainable agriculture 1P

0. To understand the calculation of NPK dose for seed production in 1P
any suitable crop

10. | To understand seed tags- breeder, foundation, certified and 1P
truthful

11. | To know different storage containers and packing material 1P

12. | Demonstration of various irrigation methods- Flood, Drip, 1P
Sprinkler, micro-sprinklers, Rain gun, Subsurface

13. | Visit to any nearby seed industry and report writing 1P

kokkKK KKK
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S. Y. B. Sc. Seed Technology [Semester - III]
Course Category - Generic Elective (GE)/Open Elective (OE)
Course Code -OE-201-ST-T

Course Title: Landscape Gardening
[No. of Credits: 2 C] [No. of Lectures: 30 L]

Course Objective

To develop skills in landscape planning.

To allow them to utilize available land effectively.

To increase students' knowledge about the maintenance of plants and home gardens.
To gain insight into various decorative features of the garden.

Course Outcomes:
o Students will understand the fundamentals of Landscaping and Planning

o They will understand the appropriate selection and use of plants for Landscaping
o They know to use proper designs and to incorporate various garden features
o They’ll get the knowledge to maintain and care for plants effectively
o They acquire entrepreneurial skills
Sr. No. Topic Details No. of
Lectures
Credit-I 15L
1 Chapter-1: Introduction 5L
e Definition and concept
e Importance and objectives of Landscaping
e Principles of landscape gardening
e Factors affectinglandscape planning
o Types of Landscape gardens: Formal and informal
2. Chapter-2: Garden Design and Planning: 7L
e Concept for creating garden designs and plans
e Design and planning tools: Graph paper, pencils and markers,
measuring tape, camera and design software
e Site analysis
e Light and colour in the garden
e Other garden features
o Landscape paths
o Rockgarden
o Water garden
o Miniature garden
o Terrarium
o Green house
3. Chapter-3: Plant Selection for Landscape: 3L
e Learning about different types of plants
e Characteristics for selection of plants for specific landscapes.
Credit-II 15L
Chapter-4: Tools in Landscape Gardening 5L
4. e Hand tools: Trowels, pruning shears, garden forks, rakes,
hoese
e Power tools: Lawn mowers, hedge trimmer, chain saws, string
trimmers, leaf blowers
c Chapter-5: Plant Care and Maintenance of surroundings 5L
' e Concept and need
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e Plant care techniques: Pruning and training, Irrigation,
Fertigation, Weed management, Plant protection, Seasonal
maintenance tasks

Chapter-6: Management of Common Pest and diseases in 5L
landscape Gardening:
e Insect pest: Aphids, White flies, Caterpillars, Slugs and snails,
Spider mites w.r.t way of damage and control measures
e Diseases: Powdery mildew, Leaf spot, Root rot, Black spot, Rust
w.r.t casual organism, symptoms and control measures

Basic Text & Reference Books
e Michael Wright, “The Complete Book of Gardening”, Published by Ebury Press.

e S. Percy. Lancester (1977), “Gardening in India”, Published by Oxford and IBH Publishing Co.
Pvt. Ltd.

e Peter Mchay (1987) “Anatomy of Garden”, Published by Wendward.

e Trivedi P.P (1983) “home Gardening” Published by ICAR, New Delhi.

e Barry W. Starke & John Ormsbee Simonds “Landscape Architecture: A Manual of
Environmental Planning and Design”
Publisher: McGraw-Hill Education

e Norman K. Booth & James E. Hiss “Residential Landscape Architecture: Design Process for
the Private Residence”
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S. Y. B. Sc. Seed Technology [Semester - III]
Course Category - Generic Elective (GE)/Open Elective (OE)
Course Code -OE-201-ST-T

Course Title: Landscape Gardening
[No. of Credits: 2 C] [No. of Lectures: 30 L]
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Sr. No. Topic Details No. of
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S. Y. B. Sc. Seed Technology [Semester - III]
Course Category - Generic Elective (GE)/Open Elective (OE)
Course Code - OE-202-ST-T

Course Title: Organic Farming
[No. of Credits: 2 C] [No. of Lectures: 30 L]

Course Objectives:
e Understand the principles and practices of organic farming.
e Develop skills in organic crop production, soil management, and pest control.
e Analyze the benefits and challenges of organic farming.
e Apply organic farming principles and practices in various contexts.

Course Outcomes:
Upon completing this course, students will be able to:
¢ Understand Organic Farming Principles
e Design Organic Farming Systems
e Manage soil health through organic amendments, composting, and conservation tillage.
e Control pests and diseases using organic methods, including biological control and cultural
practices.
Evaluate the effectiveness and sustainability of organic farming systems.
e Apply organic farming principles and practices in various agricultural contexts.

Sr. Topic Details No. of

No. Lectures
Credit-I 15L
Chapter-1: Organic Farming 5

e Definition and concept of organic farming

e History and evolution of organic farming

e Methods: Crop diversity, Soil management, Weed management,
Controlling other organisms, Livestock, Genetic modification, Tools

o Benefits and challenges of organic farming

2. Chapter-2: Integrated Pest Management 5
e Definition and Concept

e Importance

e Common insect pest in Maharashtra and their way of damage

e (Control Methods: Physical or mechanical, Chemical and Biological

3. Chapter-3: Integrated Weed management 5
e Definition and Concept

e Importance

e Common weeds in Maharashtra

e Control Methods: Physical or mechanical, Chemical and Biological

Credit-1I 15L

4, Chapter-4: Bio pesticides 5

e Definition, concept and advantages

e Microbial Bio-Pesticides: Bacteria, fungi, viruses, and protozoa used
as bio-pesticides.

e Botanical Bio-Pesticides: Plant-derived compounds and extracts
used as bio-pesticides.

e Bio-Pesticide Formulation and Application

e Regulatory frameworks and safety considerations for bio-pesticide
use.
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5.

Chapter-5: Bio Fertilizers 5
e Definition and concept

Need of Organic Fertilizer

Benefits of Organic Fertilizer

Plant nutrients in growth and development

Sources of nutrients for Organic Agriculture: Organic Manure -

FYM/Rural compost, City compost, Oil cakes, Animal wastes,

Vermicompost, Poultry manure, Green Manure, Mycorrhiza, BGA,

Azolla, and Liquid Manure-Jeevamrut (Slurry)

Chapter-6: Vermicomposting 5
e Definition and concept

Importance and benefits of vermicomposting

Earthworm species used in vermicomposting

Vermicomposting process (feeding, maintenance, harvesting)

Factors affecting vermicomposting (temperature, moisture, pH)

Products of vermicomposting: Compost and Vermiwash

Nutrient content and composition of vermicompost

Applications of Vermicompost in agriculture

Application of Vermiwash in agriculture

Economics of Vermicomposting

References:

"Organic Farming" by P. K. Nair: A comprehensive guide to organic farming principles and
practices in India.

"Organic Agriculture in India" by H. S. Gupta: Explores the status, challenges, and
opportunities of organic agriculture in India.

"Sustainable Agriculture and Organic Farming" by S. S. Singh: Discusses sustainable
agriculture and organic farming practices suitable for Indian conditions.

"Organic Farming for Sustainable Agriculture” by R. K. Srivastava: Focuses on organic
farming methods and their role in sustainable agriculture in India.

"Handbook of Organic Farming" by A. K. Singh: A practical guide to organic farming,
covering topics like soil management, pest control, and crop production.

Savitribai Phule Pune University, Pune Page | 27



NEP-2020 B.Sc. Seed Technology 2025-2026

S. Y. B. Sc. Seed Technology [Semester - III]
Course Category - Generic Elective (GE)/Open Elective (OE)
Course Code - OE-202-ST-T

Course Title: Organic Farming
[No. of Credits: 2 C] [No. of Lectures: 30 L]
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S. Y. B. Sc. Seed Technology [Semester - III]
Course Category - Generic Elective (GE)/Open Elective (OE)
Course Code -0OE-203-ST-T

Course Title: Modern Irrigation Techniques
[No. of Credits: 2 C] [No. of Lectures: 30 L]

Course Objective

To understand modern irrigation techniques

To reduce water waste

To minimize water pollution and protect soil health

To promote environment friendly irrigation practices that protect natural resources.
To increase crop productivity

Course Outcomes:

. Students will understand the modern irrigation techniques
. They will understand the importance and appropriate use of water
o They know to minimize water pollution and protect soil health
o They’ll get the knowledge to protect natural resources
Sr. Topic Details No. of
No. Lectures
Credit-I 15L
Chapter-1: Irrigation 3L

e Definition

e History and Importance of Irrigation
e Water sources

e Water quality

e Water conservation

2. Chapter-2: Irrigation systems 5L
e Definition and concept
e Types of irrigation:
o Traditional: Flood, Furrow, Basin and Canal irrigation
o Modern: Precision, Sprinkler, Drip, Micro-sprinkler, Rain pipe,
Rain gun and subsurface irrigation

3. Chapter-3: Drip Irrigation System 7L
e Introduction and concept

Components of drip irrigation system

Designing drip irrigation system as per field requirement
Maintenance and troubleshooting of drip system.
Advantages and disadvantage of drip irrigation system

e Government schemes for drip irrigation system

Credit-II 15L

4, Chapter-4: Sprinkler Irrigation System 9L
e Introduction and concept

Sprinklers, Micro-sprinklers and rain pipes

Components of Sprinklers, Micro-sprinklers rain pipe systems
Designing as per field requirement

Maintenance and troubleshooting

Advantages and disadvantages

e Government schemes for sprinkler irrigation system

5. Chapter-5: Precision Irrigation System 4L
e Definition and concept

e Benefits of precision irrigation

e Sensors and monitoring systems
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¢ Soil moisture sensor

e Weather station and climate monitoring

e Automation and control systems: Time-based, Volume-based,
Sensor-based

Chapter-6: Awareness programs 2L
e Need of awareness programs regarding modern irrigation systems
e Strategies:

Workshops and training sessions

Showcasing modern irrigation techniques in expo’s

Case studies

Distribution of brochures, posters and fact sheets

Feedback forms

Follow-up visits

O O O O O O
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S. Y. B. Sc. Seed Technology [Semester - I1I]

Course Category - Generic Elective (GE)/Open Elective (OE)

Course Code -0OE-203-ST-T
Course Title: Modern Irrigation Techniques

[No. of Credits: 2 C] [No. of Lectures: 30 L]
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S. Y. B. Sc. Seed Technology [Semester - III]
Course Category - Vocational Skill Courses
Course Code - VSC-221-ST-T
Course Title: Digital Herbaria
[No. of Credits: 2 C] [No. of Lectures: 30 L]

Course Objectives:
1. To understand the importance of Herbaria in Plant Systematics

2. To know the techniques of Herbarium Preparation
3. To familiar the digital herbaria developmental process

Course Outcomes:

1. To understand botanical knowledge with technical skills related to imaging, data

management, and informatics.

2. To developed a skill to create, manage, and interpret digital herbarium collections

3. To developed a skill to keep digital records of plant specimens

Sr.

No. Topic Details

No. of
Lectures

Creditl]

15L

1 | Digital Herbaria

1.1 Introduction,

1.2 Definition

1.3 Scope and Application

02L

2 | Introduction to Herbarium Collections

2.1 Overview of traditional herbarium practices

2.2 Role of herbaria in biodiversity research

2.3 Importance of digitalization in preserving biodiversity

03L

3 | Principles of Botanical Data Collection
3.1 Plant specimen collection techniques
3.2 Proper labeling and documentation

3.3 Fieldwork and ethical considerations
3.4 Introduction to taxonomic identification

03L

4 | Digitization of Herbarium Specimens

4.3 Handling and preserving physical specimens for digitization
4.4 Digital preservation standards and practices

4.1 Basics of plant specimen imaging (photography and scanning)
4.2 Introduction to metadata (taxonomic, geographic, ecological data)

07L

CreditII

15L

5 | Image Processing and Annotation
5.1 Editing and enhancing herbarium specimen images

source alternatives)

5.2 software tools for digital annotation (e.g., Adobe Photoshop, open-

04L

6 | Data Management and Database Systems

BRAHMS, TROPICOS)
6.2 Cataloging specimens and data entry standards

6.1 Introduction to herbarium management software (e.g., Specify,

03L

7 | Geographic Information Systems (GIS) for Digital Herbaria
7.1 Introduction to GIS in botanical studies

elevation data)

7.2 Georeferencing herbarium specimens (using latitude, longitude,

04L
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7.3 Mapping plant distribution and ecological analysis.
8 | Taxonomic and Ecological Research with Digital Herbaria 04L
8.1 Utilizing digital herbarium data for taxonomic research
8.2 Plant identification using digital keys and databases
8.3 Ecological and biogeographical analysis of digital collections
8.4 Case studies of research using digital herbarium data
References:
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ed. Royal Botanic Gardens, Kew, Great Britain. xii, 334 p.

2. Croat, Thomas B. 1978. Survey of Herbarium Problems. Taxon 27(2/3): 203-218.

3. Davies, N.M.],, C. Drinkell, & T.M.A. Utteridge. 2023. The Herbarium Handbook. Kew
Publishing, 256 pp.

4. DeWolf, Gordon P., Jr. 1968. Notes on Making an Herbarium. Arnoldia 28: 69-111.

5. Flannery, M.C. 2023. In the Herbarium. The Hidden World of Collecting and
Preserving Plants. Yale University Press, 336 pp.

6. Fosberg, F. Raymond and Marie-Helene Sachet. 1965. Manual for Tropical Herbaria.
Regnum Vegetabile 39. IAPT, Utrecht, Netherlands.

7. Lawrence, George H. M. 1958. Field and Herbarium Techniques. Chapter XI (pp. 234-
262) in: Taxonomy of Vascular Plants. The MacMillan Co., New York, NY. Leenhouts,
P. W. 1968. A Guide to the Practice of Herbarium Taxonomy. Regnum Vegetabile 58.
IAPT, Utrecht, Netherlands. 60 pp.

8. Lipsen, L.P.J. 2023. Pressed Plants: Making a Herbarium. Royal BC Museum. 96 pp.

9. Mori, Scott A.,, Amy Berkov, Carol A. Gracie and Edmund F. Hecklau. 2011. Tropical
plant collecting : from the field to the internet. My career as a tropical botanist. TECC
Editora, Florianpolis, Brazil. xvii, 332 p.

10. Nevling, Lorin 1., Jr. 1973. Report of the Committee for Recommendations in
Desirable Procedures in Herbarium Practice and Ethics. II. Brittonia 25(3): 307-310.

11.Rabeler, R. K,, Svoboda, H. T., Thiers, B., Prather, L. A., Macklin, ]. A., Lagomarsino, L.
P., ... & Ferguson, C. ]J. 2019. Herbarium practices and ethics, III. Systematic Botany
44:7-13.

12. Shetler, S. G. 1969. The Herbarium: Past, Present, and Future. Proc. Biol. Soc. Wash.
82: 687-758.

13. Thiers, B. 2020. Herbarium: the Quest to Preserve and Classify the World’s Plants.
New York Botanical Garden. 304 pp.

14.Zycherman, Lynda A., editor, and John Richard Schrock, assistant editor. 1988. A
guide to museum pest control. Foundation of the American Institute for
Conservation of Historic and Artistic Works and Association of Systematic
Collections, Washington, DC.

15. UF Herbarium library, search for subject “Herbarium Techniques”

16. Links

a. https://www.kloranebotanical.foundation/en/botanical-tools
b. https://www.kew.org/science/digitising-kews-collections
c. https://rprcbbsr.in/View/digital herbarium.aspx
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S. Y. B. Sc. Seed Technology [Semester - III]
Course Category - Vocational Skill Courses
Course Code -VSC-222-ST-T

Course Title: Modern Irrigation Techniques
[No. of Credits: 2 C] [No. of Lectures: 30 L]

Course Objective

To understand modern irrigation techniques

To reduce water waste

To minimize water pollution and protect soil health

To promote environment friendly irrigation practices that protect natural resources.
To increase crop productivity

Course Outcomes:

o Students will understand the modern irrigation techniques
. They will understand the importance and appropriate use of water
o They know to minimize water pollution and protect soil health
o They’ll get the knowledge to protect natural resources
Sr. Topic Details No. of
No. Lectures
Credit-I 15L
Chapter-1: Irrigation 3L

e Definition

e History and Importance of Irrigation
e Water sources

e Water quality

e Water conservation

2. Chapter-2: Irrigation systems 5L
e Definition and concept
e Types of irrigation:
o Traditional: Flood, Furrow, Basin and Canal irrigation
o Modern: Precision, Sprinkler, Drip, Micro-sprinkler, Rain pipe,
Rain gun and subsurface irrigation

3. Chapter-3: Drip Irrigation System 7L
e Introduction and concept

Components of drip irrigation system

Designing drip irrigation system as per field requirement
Maintenance and troubleshooting of drip system.
Advantages and disadvantage of drip irrigation system

e Government schemes for drip irrigation system

Credit-II 15L

4, Chapter-4: Sprinkler Irrigation System 9L
e Introduction and concept

Sprinklers, Micro-sprinklers and rain pipes

Components of Sprinklers, Micro-sprinklers rain pipe systems
Designing as per field requirement

Maintenance and troubleshooting

Advantages and disadvantages

e Government schemes for sprinkler irrigation system

5. Chapter-5: Precision Irrigation System 4L
e Definition and concept

e Benefits of precision irrigation

e Sensors and monitoring systems
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¢ Soil moisture sensor

e Weather station and climate monitoring

e Automation and control systems: Time-based, Volume-based,
Sensor-based

Chapter-6: Awareness programs 2L
e Need of awareness programs regarding modern irrigation systems
e Strategies:

Workshops and training sessions

Showcasing modern irrigation techniques in expo’s

Case studies

Distribution of brochures, posters and fact sheets

Feedback forms

Follow-up visits

O O O O O O
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S. Y. B. Sc. Seed Technology [Semester - III]
Course Category - Vocational Skill Course (VSC)
Course Code: VSC-223-ST-T

Course Title: Weed and Its Management
[No. of Credits: 2 C] [No. of Lectures: 30L]

Course Objectives:
1. To impart knowledge on weed identification, classification, and their impact on
crops.
2. To train students in weed survey methods and weed population analysis techniques.
3. To provide practical knowledge of herbicide types, formulations, and application
methods.
4. To evaluate the economic and ecological aspects of different weed control practices.

Course Outcomes:
1. Identify common weeds and conduct field surveys to assess weed infestation.
2. Analyze weed competition periods and calculate weed control efficiency parameters.
3. Select appropriate herbicides and accurately calculate application rates for different

formulations.
Chapter Topic No. of
No. Lectures
Credit- I 15L
1 Introduction to weed 2L
' ¢ Definition and concept
e Harmful Weeds
o Beneficial effects of weeds
2 Weed Identification 4L
' o Weed Classification Systems: Morphological,
physiological, and ecological classification.

e Weed Categories: Annuals, perennials, biennials, and their
characteristics.

e Weed Habitats: Weeds in different environments, such as
crops, pastures, and aquatic ecosystems.

e Weed Identification: Key characteristics for identifying
weeds.Problematic and invasive weed species (e.g,
Parthenium, Lantana, Cyperus, Eichhornia)

3 Weed Biology 3L
' e Dormancy

e Viability and germination;

e Growth habit;

e Reproduction and multiplication;

e Dispersal

e Persistence and tolerance/ resistance.

4 Weed competition 3L
' e Crop-weed interference and general principles;

o Different factors of competition (nutrients, water, light,

space)
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Allelopathy

Concept of weed control

Prevention
Eradication
Control and management

3L

Credit-II

15L

6.

Physical or Mechanical Method of Weed Control-

Definition and concept

Types of Physical/Mechanical Methods: Hand weeding,
hoeing, tillage, mowing, and mulching.

Tools and eqiupments

4L

Chemical Method of Weed Control

Definition

Types of herbicides
Mode of action
Environmental impact

4L

Biological Methods of Weed Control

Definition and concept
Bio-herbicides, Biological Control- Insect (Zygogramma
bicolorata), pathogens and pnematodes

4L

10.

Integrated weed management:

Definition and Concept
Practices

3L

References:

e Scientific Weed Management-Gupta, O.P. (1999).

Principle of Weed Science.-Rao, V.S. (1998).
Principles of Agronomy-Reddy, S. R. (2007).
Weed Management Handbook-R. ]. Stephens
Principles of Weed Science" - V. S. Rao
Weed Science: Principles and Practices- G. C. Klingman, F. M. Ashton, and L. J.

Noordhoff

Integrated Weed Management- S. R. Reddy

e Principles of Agronomy-S. R. Reddy
e Crop Production: Principles and Practices- H. D. Foth
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S. Y. B. Sc. Seed Technology [Semester - III]
Course Category - Indian Knowledge System (IKS)
Course Code - IKS-ST-T

Course Title: Medicinal Plants in Traditional Systems of Medicine
[No. of Credits: 2 C] [No. of Lectures: 30 L]
Course Objectives
e Understand the foundational principles of Indian medical traditions.
e Explore the historical, philosophical, and scientific dimensions of Ayurveda and related
systems.
e Examine the integration of body, mind, spirit, and environment in health.
e Evaluate the relevance of IKS-based health sciences in contemporary contexts.

Course Outcomes:

e Students will achieve a clear understanding of the foundational principles and core
concepts of Indian medical traditions, especially Ayurveda.

e They will be able to analyze the historical development, philosophical underpinnings,
and scientific basis of Ayurveda and related Indian Knowledge Systems (IKS).

o They will be able to interpret the holistic framework of Indian health sciences,
emphasizing the interconnectedness of body, mind, spirit, and environment.

o They will be able to critically evaluate the applicability and relevance of IKS-based
health practices in addressing contemporary health and wellness challenges.

Sr. No. Topics Weightage

Credit-I

1. Chapter-1: Introduction 2L
e Definition and concept

e Objectives of IKS

¢ Need and Importance of IKS
o Fields of IKS

2. Chapter-2: Traditional Medicine System in India (under 3L
AYUSH)
e Definition and Concept
e Medicine Systems in India: Ayurveda, Siddha, Unani, Yoga and
Naturopathy and Homeopathy
e Other Medicine systems: Ethnomedicine

3. Chapter-3: Foundations of Indian Medical Thought 3L
e Concept of health (Swasthya) and disease (Vyadhi)

o Tridosha theory: Vata, Pitta, Kapha

e Panchamahabhuta (Five elements) and Prakriti (body

constitution)
e Sources of knowledge: Vedas, Charaka Samhita, Sushruta Samhita,
Ashtanga Hridayam
4. Chapter-4: Ayurveda - Principles and Practice 7L

e Eight branches of Ayurveda (Ashtanga Ayurveda)
Kaya Chikitsa (General medicine)
Shalya Tantra (Surgery)
Shalakya Tantra (ENT & Eye diseases)
Kaumarbhritya (Pediatrics)
Agada Tantra (Toxicology)
Rasayana (Rejuvenation)
Vajikarana (Aphrodisiacs)

o Bhuta Vidya (Psychiatry)
o Ayurvedic diagnostic techniques: Nadi Pariksha (pulse), tongue,

eye, urine analysis.

o O O O O O O
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e Treatment modalities:
o Ahara (diet)
o Vihara (lifestyle)
o Aushadha (medicine)
o Panchakarma (detoxification therapies)
e Sanitation, seasonal regimens (Ritucharya), and daily routines
(Dinacharya).
Credit-II
5. Chapter-5: Yoga and Health 4L
e Definition and history of Yoga
e Ashtanga Yoga (Eight limbs)
o Health benefits of Yoga
e Therapeutic Yoga for stress, anxiety, lifestyle diseases.
e Integration of Yoga with Ayurveda.
6. Chapter-6: Siddha and Unani Systems 6L
e Siddha medicine:
o Definition and concept
o Origin and Philosophy
o Diagnosis in Siddha medicine
o Treatment methods
o Medicines used
e Unani medicine:
o Definition and Concept
o Origin and Philosophy
o Diagnosis in Unani medicine
o Treatment methods
o Medicines Used
7. Chapter-7: Ethnomedicine: Indigenous Health Systems and 3L
Healing Practices
e Definition and concept
e Ethnic societies in Maharashtra
o Ethnomedicinal plants and health care
e Integrating Traditional and Modern Medicine: Challenges and
Opportunities
8. Chapter-8: IKS and Contemporary Healthcare 2L
e Scientific validation of Ayurvedic practices.
e Integration with modern medicine (AYUSH).
e Ethical issues: Intellectual property, biopiracy,
standardization.
o National and global initiatives (Ministry of AYUSH, Central
Council of Indian Medicine (CCIM), WHO)
References:

Introduction to Indian Knowledge System: Concepts and Applications, Archak, K.B. (2012).
Kaveri Books, New Delhi.ISBN-13:978-9391818203

Introduction To Indian Knowledge System: Concepts and Applications, Mahadevan, B.Bhat,
Vinayak Rajat, Nagendra Pavana R.N.PHI, ISBN: 9789391818203

The Heart of Yoga-T.K.V. Desikachar

Light on Yoga-B.K.S. I[yengar

Ayurveda: The Science of Self-Healing-Dr. Vasant Lad

The Complete Book of Ayurvedic Home Remedies- Dr. Vasant Lad

Ayurveda: A Life of Balance-Maya Tiwari

National Institute of Siddha eBook

Siddha Medicine: A Beginner's Guide to the Ancient Indian Healing System by Dani Twain
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e Siddha Medicine: A Handbook of Traditional Remedies-Dr. Thottam

e Introduction to Siddha Medicine-T. Thirunarayanan

Introduction to Unani Medicine-CCRUM (Central Council for Research in Unani
Medicine, India)

Basics of Unani Medicine- Hakim Syed Zillur Rahman

Indian Systems of Medicine- K. Nishteswar

Dictionary of Indian Folk Medicine and Ethnobotany-S. K. Jain

Notable Plants in Ethnomedicine of India-S. K. Jain
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S. Y. B. Sc. Seed Technology [Semester - III]
Course Category - Field Project (FP)

Course Code - FP-231-ST
[No. of Credits: 2 C] [No. of Lectures: 60 L]

Course Objectives:

The objective of this field project is to provide hands-on experience to undergraduate
students in seed technology, enabling them to apply theoretical knowledge in real-world
settings.

Course Outcomes: Upon completing this course, students will be able to:
e Understand to describe the structure, development, and physiology of seeds.
e Conduct seed quality tests, including germination, purity, and vigor tests.
o Evaluate the effects of storage conditions on seed viability and vigor.
e Develop and evaluate seed treatments and coatings to enhance seed performance.
e Identify and solve problems related to seed quality, storage, and germination.

GUIDELINES
Project Topics

1. Seed Quality Testing: Evaluate the quality of seeds using various testing methods.

2. Seed Germination and Vigor: Investigate factors affecting seed germination and
vigor, Test different factors that can break seed dormancy and enhance germination

3. Seed Storage and Deterioration: Study the effects of storage conditions on seed
viability and vigor, Analyze different plant materials to increase shelf life of seeds

4. Seed Treatment and Coating: Evaluate the effectiveness of seed treatments and
coatings

Project Requirements
1. Conduct a thorough literature review on the chosen topic.
Collect and prepare seed samples for testing.
Conduct seed quality tests, such as germination, purity, and vigor tests.
Analyze data using statistical methods and software.
Present findings in a clear and concise manner.

Ui W

Fieldwork Guidelines
1. Collect seeds from various sources, following proper sampling methods.
2. Prepare seeds for testing, including cleaning, drying, and storing.
3. Conduct seed quality tests, following standard protocols.
4. Follow all safety measures during field work

Report Writing
1. Follow a standard format for report writing.
2. Include introduction, literature review, methodology, results, discussion, and
conclusion.
3. References: Cite sources properly.

Evaluation Criteria
Student field project should be evaluated for total 50 marks (15 marks for internal and 35
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marks for external evaluation). During internal assessment following points should be
considered
1. Appropriateness of the field project
Punctuality of the student
Field work
Field diary
Viva voce

SANE S

The criteria for external evaluation should be

1. Originality and significance of the project, its relevance to the field, and potential
impact.
Soundness of methodology, research design, and approach.
Quality, accuracy, and thoroughness of data collection, analysis, and interpretation.
Validity and significance of findings, conclusions, and recommendations.
Clarity, organization, and effectiveness of the project report and presentation.

SN

Timeline
1. Submit a project proposal outlining the topic, objectives, and methodology.
2. Conduct fieldwork and collect data.
3. Analyze data and interpret results.
4. Submit the final report at the time of practical examination

Resources
1. Faculty Guidance: Students will receive guidance from faculty members.
2. Seed Testing Equipment: Necessary equipment for seed testing will be provided.
3. Literature Resources: Access to relevant literature and online resources.

kkskokskkk
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CREDIT FRAMEWORK FOR SYBSc SEED TECHNOLOGY, SEMESTER-IV (Level 5.0 / 200)

COURSE DETAILS ng]l;:E COURSE TITLE CREDITS
Vertical - 1 (V1)
ST-251-M] Seed Physiology 2C
Major Core Courses - .
(3T + 1P) x 2C = 8C ST-252-M] Seed Testing 2C
ST-253-MJP Practical Based on ST-251-M] & ST-252-M] 2C
Major Elective | | 0cC
Courses - (0C)
Vertical - 2 (V2)
Minor Courses ST-291-MN Seed Physiology )
(1T + 1P = 4C) ST-292-MN Seed Testing
(Any one from ST-294-MNP Practical based on ST-291-MN
basket) X 2C
ST-295-MNP Practical based on ST-292-MN
Vertical - 3 (V3)
Generic Elective (GE) | OE-251-ST-P | Flower Design Techniques
/ Open Elective (OE) QT .
_ (1P = 2C) (Any one OE-252-ST-P | Nursery Techniques 2C
from basket) OE-253-ST-P Sericulture Farming
Vertical - 4 (V4)
Vocational SKill VSC-271-ST-P | Mushroom Technology
Courses (VSC) - VSC-272-ST-P | Fermentation Technology 2¢C
(1T /P = 2C) (Any
Skill Enhancement | SEC-251-ST-P | Artificial Intelligence and Agriculture
Courses (SEC) - . :
(1T / 1P = 2C) (Any SEC-252-ST-P | Sericulture Farming 2C
one from basket) SEC-253-ST-P | Herbal Cosmetics and Nutraceutics
Vertical - 5 (V5)
IKS-(0C) |- | e 0cC
Ability Enhancement
Courses (AEC) - ‘l?/li(ikz/sl}m Marathi / Hindi 2C
(1T = 20)
VEC-(0C) |- | e 0cC
Vertical - 6 (V6)
CEP - (20) CEP-232-ST Community Engagement Programme (CEP) 2C
Co-curricular
Courses (CC) - CC-251 Any one from the basket provided by SPPU 2C

Total Credits for SYBSC - Semester III (22 C) + Semester IV (22 C)

Total Credits (V1+V2+V3+V4+V5+V6)

22 C
44 C

Exit Option: Award of UG Diploma (UG Diploma in Botany) in Major and Minor with
88 Credits and an additional 4 Credits core NSQF course / Internship OR Continue
with Major and Minor.
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S. Y. B. Sc. Seed Technology [Semester - IV]
Course Category - Major Core Course
Course Code - ST-251-M]

Course Title: Seed Physiology
[No. of Credits: 2 C] [No. of Lectures: 30 L]

Course Objectives:

1: To understand the concept of Seed Physiology.

2: To understand the Water relation of seeds and factors affecting germination
3: To understand the role of Respiration and storage

4: To gain the knowledge regarding seed deterioration, ageing and maturity

5: To learn the concept of seed dormancy, viability and vigor

Course Outcomes:

1: Students will be acquainted with the concept of seed physiology

2: They will understand the basic concept of Water relation of seeds and factors affecting
germination

3: Students will understand role of Respiration and storage

4: They'll gain the knowledge regarding basic principles of seed deterioration, ageing and
maturity

5: They’ll the concept of seed dormancy, viability and vigor

Sr. . . No. of
No. Topic Details Lectures
Credit-I 15L

Chapter-1: Introduction
e Definition and concept
1. e Chemical composition of seed: carbohydrates, starch, protein, 2L
lipids, minerals and vitamins
e Importance

Chapter-2: Water relations of Seed
Water uptake by seeds and seedlings
Seed- soil water relationship
Permeability of seed covering
Temperature effects

After effect of soaking seeds

3L

Chapter-3: Factors affecting germination
Temperature

Maturity

Seed Size

Moon effects

Chemicals

Heavy water

Pressure

3L

Chapter-4: Respiration

e Definition and concept
4. e Factors affecting respiration of seeds 3L
e Respiratory quotient
e Respiratory enzymes

5. | Chapter-5: Seed Deterioration and ageing 4L
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e Definition and concept
e Stages of seed deterioration
e Causes of Seed deterioration
e Seed ageing and its effect
e Factors influencing seed ageing
Credit-II
Chapter-6: Seed maturity
e Definition and Concept
6 e Physiological changes of fruit during maturity and senescence AL
] e Pre-harvest factors affecting the seed quality and the physiology
e Biochemical changes during seed maturation
e Fruitripening: A stress acclimation phenomenon
Chapter-7: Storage and Life span of seeds
e Life span Vs storage
- e Shortlived seeds (Recalcitrant) AL
' e Longlived seeds (Orthodox)
e Factors affecting life span of seeds
e (Cold storage
Chapter-8: Seed Dormancy
e Definition and concept
8. e Types of dormancy 4L
e Factors affecting dormancy
e Methods of breaking seed dormancy
Chapter-9: Seed Vigor and Seed Viability
9. e Definition- Seed Vigor, Seed Viability and concept 3L
e Factors affecting seed vigor
References:
e Seed Technology- Dhirendra Khare and M. S. Bhale, Scientific Publishers (India)
¢ Plant Physiology-S. N. Pandey and B. K. Sinha, Vikas Publishing House Pvt. Ltd.
e Seed Technology- Harpal Singh Tomar, Rama Publishing House
e Seed Technology- Agrawal, 2005. Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi
e Seed Technology-B. S. Dahiya and K. N. Rai, Kalyani Publishers, New Delhi
e Seed Science and Technology- Brijesh Tiwari, Oxford Book Company, Jaipur
e Text Book on Realization of Seed Physiology-Sanjay Kumar Bordolui, Narendra

Publication- New Delhi
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S. Y. B. Sc. Seed Technology [Semester - IV]
Course Category - Major Core Course
Course Code - ST-252-M]

Course Title: Seed Testing

[No. of Credits: 2 C] [No. of Lectures: 30 L]

Course Objectives:

1: To understand the concept of Seed Testing Laboratory

2: To understand the Seed sampling and its registration

3: To understand the role of various test employed in seed testing
4: To gain the knowledge regarding data analysis and reporting

Course Outcomes:

1: Students will be acquainted with the concept of seed testing laboratory

2: They will understand the basic concept of Seed sampling and its registration
3: Students will understand role of various test employed in seed testing

4: They’ll gain the knowledge regarding data analysis and reporting

;l(;'. Topic Details L(le\l:(;l(l)'is
Credit-I 15L
Chapter-1: Introduction

e Definition and concept
e Importance of seed testing in agriculture
e Overview of Seed Testing Process
1 o Pur.ity analysi.s 2L
o Moisture Testing
o Germination testing
o Vigor testing
o Health testing
o Genetic Purity Test
Chapter-2: Seed Testing Organizations and its role
¢ International Seed Testing Association (ISTA)
e Association of Official Seed Analysts (AOSA)
e C(Central Seed Testing Laboratory (CSTL)
2. e State Seed Testing Laboratory (SSTL)-Maharashtra 3L
e Seed Testing Standards
1. ISTA rules
2. National seed testing standards
Chapter-3: Seed Testing Laboratory
e Objectives of Seed Testing
e Layout for Seed Testing Laboratory and Furnishing
3. o Staff- Seed Testing Officer/Analyst, Laboratory Manager, Seed 4L
Technicians, Quality Assurance Officer, Sample Receptionist, Data
Entry Operator, Laboratory Assistant
e Seed Testing Equipment.
4. Chapter-4: Seed Sampling 3L

e Definition and concept
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e General principles of seed sampling
e Tools used for seed sampling
¢ Kinds of Sampling
e Procedure of Seed Sampling
Chapter-5: Receipt and Registration of Seed Samples
e Types of seed samples (Service, Certification and Official sample)
5. e Receiving and precautions during registration of samples 3L
e Procedure of registration
e Heterogeneity test
Credit-1I
Chapter-6: Physical Purity Analysis
e Definition of physical purity
e Composition of seed lot for physical purity analysis: pure seed,
6 Other Crop seed, Weed seed and inert matter 3L
] e Physical Purity Work Board
e Procedure for physical purity analysis by weight and number
e Minimum seed certification standards for physical purity
percentage by weight for F & C seed
Chapter-7: Moisture Testing
e Definition and concept
e Objectives
7. e Methods of moisture testing 3L
e Direct: Oven drying
e Indirect: Universal moisture meter and Digital moisture
meter
Chapter-8: Germination Testing
e Definition and concept
e Objectives
e General requirements for seed germination testing
8. e Procedure for seed germination testing 3L
e Methods for seed germination testing: Paper towel-top of paper
(TP) and Between paper; Sand- On and In; Soil- On and In
e Seedling evaluation-Normal, Abnormal, Decayed, Un-germinated
seeds: hard, Dead and Fresh but un-germinated seed.
Chapter-9: Seed Vigor Testing
e Objectives
9 e Methods for determination of seed vigor 3L
] e Physical Method- Seed Size, Seed Density, Physical Soundness
e Biochemical Method- Seed Viability (TZ test), Electrical
conductivity Test
Chapter-10: Genetic Purity Test
e Definition
10. e Objectives 2L
e Grow Out Test for determination of genetic purity
e Advantages and Disadvantages
Chapter-11: Data Analysis and Reporting
11. e Testresult interpretation 1L
e Reporting and documentation
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References:

» HandbookofAgriculture-IndianCouncilofAgriculturalResearch,NewDelhi

» ExperimentalSeedScienceandTechnology-Umaraniet.al.2006.,Agrobios,Jodhpur

» Seed Technology- Dhirendra Khare and M. S. Bhale, Scientific Publishers (India)

» Plant Physiology-S. N. Pandey and B. K. Sinha, Vikas Publishing House Pvt. Ltd.

» Seed Technology- Harpal Singh Tomar, Rama Publishing House

» Seed Technology- Agrawal, 2005. Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi

» Seed Technology-B. S. Dahiya and K. N. Rai, Kalyani Publishers, New Delhi

» Seed Science and Technology- Brijesh Tiwari, Oxford Book Company, Jaipur

» Text Book on Realization of Seed Physiology-Sanjay Kumar Bordolui, Narendra
Publication- New Delhi
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[No. of Credits: 2 C]

S. Y. B. Sc. Seed Technology [Semester - IV]
Course Category - Major Core Course (M])
Course Code - ST-253-MJP

Course Title: Practical Based on ST-251-M] and ST-252-M]j
[No. of Lectures: 60 L]

Course Objectives:
1. To examine diseased symptoms and seed vigor
2. To calculate moisture percentage and germination percentage
3. To understand grow out test and effect of light on seed germination
4. To know the process of imbibition, respiration in seeds and methods to break seed
dormancy

Course Outcomes:
After successful completion of the course the students will be able to
1. Examine diseased symptoms and seed vigor
2. Calculate moisture percentage and germination percentage
3. Understand grow out test and effect of light on seed germination
4. Understand the methods to break seed dormancy

Sr. No. Practical Weightage
1. Visual examination of dry seeds for diseased symptoms 1P
2. Observe effect of light on seed germination with suitable examples 1P
3. Calculate the percent of imbibition in seeds (Soft and hard seed) 1P
4. Demonstrate seed respiration and measure the rate of respiration. 1P
5. To study physical and chemical method for breaking seed 1P
dormancy

6. Estimation of proteins from suitable seed sample by using Lowry’s 1P
method

7. To analyze seed vigor using physical method-Seed Size, Seed 1P
Density and Seed Soundness

8. Demonstration of seed sampling and dividing equipment’s 1P

9. To study technique of physical purity analysis by weight method 1P
with suitable example

10. | To analyze moisture percent with direct method using suitable 1P
seed sample

11. | To analyze moisture percent with indirect method using suitable 1P
seed sample

12. | To study different methods for testing percent seed germination- 1P
Soil, Sand and Paper

13. | To calculate percent seed germination using suitable seed sample 1P

14. | To evaluate germinated seedlings w.r.t normal, abnormal, hard, 1P
dead, fresh but un-germinated seed

15. | To test seed vigor by physical method- Seed Size, Seed Density, 1P
Physical Soundness

16. | To test seed vigor by biochemical method- Tetrazolium test (TZ) 1P

17. | To understand the technique of Grow Out Test for genetic purity 2P
analysis

18. | Visit to any seed testing laboratory/research institute 2P

Note: Any 15 practical’s to be conducted
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S. Y. B. Sc. Seed Technology [Semester - IV]
Course Category - Minor Core Course
Course Code - ST-291-MN

Course Title: Seed Physiology
[No. of Credits: 2 C] [No. of Lectures: 30 L]

Course Objectives:

1: To understand the concept of Seed Physiology.

2: To understand the Water relation of seeds and factors affecting germination
3: To understand the role of Respiration and storage

4: To gain the knowledge regarding seed deterioration, ageing and maturity

5: To learn the concept of seed dormancy, viability and vigor

Course Outcomes:

1: Students will be acquainted with the concept of seed physiology

2: They will understand the basic concept of Water relation of seeds and factors affecting
germination

3: Students will understand role of Respiration and storage

4: They’ll gain the knowledge regarding basic principles of seed deterioration, ageing and
maturity

5: They’ll understand the concept of seed dormancy, viability and vigor

Sr. . . No. of
No. Topic Details Lectures
Credit-I 15L

Chapter-1: Introduction
e Definition and concept
1. e (Chemical composition of seed: carbohydrates, starch, protein, 2L
lipids, minerals and vitamins
e Importance

Chapter-2: Water relations of Seed
Water uptake by seeds and seedlings
Seed- soil water relationship
Permeability of seed covering
Temperature effects

After effect of soaking seeds

3L

Chapter-3: Factors affecting germination
Temperature

Maturity

Seed Size

Moon effects

Chemicals

Heavy water

Pressure

3L

Chapter-4: Respiration

Definition and concept
Factors affecting respiration of seeds 3L
Respiratory quotient
Respiratory enzymes
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Chapter-5: Seed Deterioration and ageing
e Definition and concept
5 e Stages of seed deterioration AL
] e C(Causes of Seed deterioration
e Seed ageing and its effect
e Factors influencing seed ageing
Credit-11
Chapter-6: Seed maturity
e Definition and Concept
6 e Physiological changes of fruit during maturity and senescence AL
' e Pre-harvest factors affecting the seed quality and the physiology
e Biochemical changes during seed maturation
e Fruitripening: A stress acclimation phenomenon
Chapter-7: Storage and Life span of seeds
e Life span Vs storage
~ e Shortlived seeds (Recalcitrant) AL
] e Longlived seeds (Orthodox)
e Factors affecting life span of seeds
e (old storage
Chapter-8: Seed Dormancy
e Definition and concept
8. e Types of dormancy 4L
e Factors affecting dormancy
e Methods of breaking seed dormancy
Chapter-9: Seed Vigor and Seed Viability
9. e Definition- Seed Vigor, Seed Viability and concept 3L
e Factors affecting seed vigor
References:
e Seed Technology- Dhirendra Khare and M. S. Bhale, Scientific Publishers (India)
e Plant Physiology-S. N. Pandey and B. K. Sinha, Vikas Publishing House Pvt. Ltd.
e Seed Technology- Harpal Singh Tomar, Rama Publishing House
e Seed Technology- Agrawal, 2005. Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi
e Seed Technology-B. S. Dahiya and K. N. Rai, Kalyani Publishers, New Delhi
e Seed Science and Technology- Brijesh Tiwari, Oxford Book Company, Jaipur
e Text Book on Realization of Seed Physiology-Sanjay Kumar Bordolui, Narendra

Publication- New Delhi
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S. Y. B. Sc. Seed Technology [Semester - IV]
Course Category - Minor Core Course
Course Code - ST-292-MN
Course Title: Seed Testing

[No. of Credits: 2 C] [No. of Lectures: 30 L]

Course Objectives:

1: To understand the concept of Seed Testing Laboratory

2: To understand the Seed sampling and its registration

3: To understand the role of various test employed in seed testing
4: To gain the knowledge regarding data analysis and reporting

Course Outcomes:

1: Students will be acquainted with the concept of seed testing laboratory

2: They will understand the basic concept of Seed sampling and its registration
3: Students will understand role of various test employed in seed testing

4: They’ll gain the knowledge regarding data analysis and reporting

;l(;'. Topic Details L(le\l:(;l(l)'is
Credit-I 15L
Chapter-1: Introduction

e Definition and concept
e Importance of seed testing in agriculture
e Overview of Seed Testing Process
1 o Pur.ity analysi.s 2L
o Moisture Testing
o Germination testing
o Vigor testing
o Health testing
o Genetic Purity Test
Chapter-2: Seed Testing Organizations and its role
¢ International Seed Testing Association (ISTA)
e Association of Official Seed Analysts (AOSA)
e C(Central Seed Testing Laboratory (CSTL)
2. e State Seed Testing Laboratory (SSTL)-Maharashtra 3L
e Seed Testing Standards
1. ISTA rules
2. National seed testing standards
Chapter-3: Seed Testing Laboratory
e Objectives of Seed Testing
e Layout for Seed Testing Laboratory and Furnishing
3. o Staff- Seed Testing Officer/Analyst, Laboratory Manager, Seed 4L
Technicians, Quality Assurance Officer, Sample Receptionist, Data
Entry Operator, Laboratory Assistant
e Seed Testing Equipment.
4. Chapter-4: Seed Sampling 3L

e Definition and concept
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e General principles of seed sampling
e Tools used for seed sampling
¢ Kinds of Sampling
e Procedure of Seed Sampling
Chapter-5: Receipt and Registration of Seed Samples
e Types of seed samples (Service, Certification and Official sample)
5. e Receiving and precautions during registration of samples 3L
e Procedure of registration
e Heterogeneity test
Credit-1I
Chapter-6: Physical Purity Analysis
e Definition of physical purity
e Composition of seed lot for physical purity analysis: pure seed,
6 Other Crop seed, Weed seed and inert matter 3L
] e Physical Purity Work Board
e Procedure for physical purity analysis by weight and number
e Minimum seed certification standards for physical purity
percentage by weight for F & C seed
Chapter-7: Moisture Testing
e Definition and concept
e Objectives
7. e Methods of moisture testing 3L
e Direct: Oven drying
e Indirect: Universal moisture meter and Digital moisture
meter
Chapter-8: Germination Testing
e Definition and concept
e Objectives
e General requirements for seed germination testing
8. e Procedure for seed germination testing 3L
e Methods for seed germination testing: Paper towel-top of paper
(TP) and Between paper; Sand- On and In; Soil- On and In
e Seedling evaluation-Normal, Abnormal, Decayed, Un-germinated
seeds: hard, Dead and Fresh but un-germinated seed.
Chapter-9: Seed Vigor Testing
e Objectives
9 e Methods for determination of seed vigor 3L
] e Physical Method- Seed Size, Seed Density, Physical Soundness
e Biochemical Method- Seed Viability (TZ test), Electrical
conductivity Test
Chapter-10: Genetic Purity Test
e Definition
10. e Objectives 2L
e Grow Out Test for determination of genetic purity
e Advantages and Disadvantages
Chapter-11: Data Analysis and Reporting
11. e Testresult interpretation 1L
e Reporting and documentation
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References:

» HandbookofAgriculture-IndianCouncilofAgriculturalResearch,NewDelhi

» ExperimentalSeedScienceandTechnology-Umaraniet.al.2006.,Agrobios,Jodhpur

» Seed Technology- Dhirendra Khare and M. S. Bhale, Scientific Publishers (India)

» Plant Physiology-S. N. Pandey and B. K. Sinha, Vikas Publishing House Pvt. Ltd.

» Seed Technology- Harpal Singh Tomar, Rama Publishing House

» Seed Technology- Agrawal, 2005. Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi

» Seed Technology-B. S. Dahiya and K. N. Rai, Kalyani Publishers, New Delhi

» Seed Science and Technology- Brijesh Tiwari, Oxford Book Company, Jaipur

» Text Book on Realization of Seed Physiology-Sanjay Kumar Bordolui, Narendra
Publication- New Delhi
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[No. of Credits: 2 C]

S. Y. B. Sc. Seed Technology [Semester - IV]
Course Category - Minor Core Course
Course Code - ST-294-MNP
Course Title: Practical Based on ST-291-MN

[No. of Lectures: 60 L]

Course Objectives:
1. To understand the qualitative tests for carbohydrates, proteins, lipids and effect of
light on seed germination
2. To examine diseased symptoms and effects of seed deterioration on germination
and seedling growth
3. To understand importance of proper seed storage
4. To learn the concept of seed dormancy, viability and vigor

Course Outcomes:
1. Students will understand the qualitative tests for carbohydrates, proteins, lipids and
effect of light on seed germination
2. They will be able to examine diseased symptoms and effects of seed deterioration on
germination and seedling growth
3. They will understand importance of proper seed storage
4. They'll understand the concept of seed dormancy, viability and vigor

Sr. No. Practical Weightage

1. Qualitative test for carbohydrates, proteins, and lipids 1P

2. Observe effect of light on seed germination with suitable examples 1P

3. Calculate the percent of imbibition in seeds (Soft and hard seed) 1P

4. Demonstrate seed respiration and measure the rate of respiration. 1P

5. Visual examination of dry seeds for diseased symptoms 1P

6. Demonstrate the effects of seed deterioration on germination and 1P
seedling growth

7. To study the characteristics of mature and immature seeds. 1P

8. To demonstrate the importance of proper seed storage conditions 1P
on seed viability and germination.

9. To study stored grain pest-Fungal pathogen 1P

10. | To study stored grain pest-insect pest 1P

11. | To study physical and chemical method for breaking seed 2P
dormancy

12. | To analyze seed vigor using physical method-Seed Size, Seed 1P
Density and Seed Soundness

13. | Estimation of proteins from suitable seed sample by using Lowry’s 2P
method
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S.Y. B. Sc. Seed Technology [Semester - IV]
Course Category - Minor Core Course
Course Code - ST 295 MNP

Course Title: Practical Based on ST 292 MN
[No. of Credits: 2 C] [No. of Lectures: 60 L]

Course Objectives:
1. To know the seed testing, sampling and dividing equipment’s
2. To understand the techniques of physical purity, moisture content and seed
germination analysis
3. To understand the seed vigor and grow out test

Course Outcomes:
1. Students will be acquainted with seed testing, sampling and dividing equipment’s
2. They will understand the techniques of physical purity, moisture content and seed
germination analysis
3. They will understand the seed vigor and grow out test

Sr. No. Practical Weightage
1. Demonstration of seed testing equipment’s 1P
2. Demonstration of seed sampling and dividing equipment’s 1P
3. To study technique of physical purity analysis by weight method 1P
with suitable example

4, To analyze moisture percent with direct method using suitable 1P
seed sample

5. To analyze moisture percent with indirect method using suitable 1P
seed sample

6. To study different methods for testing percent seed germination- 2P
Soil, Sand and Paper

7. To calculate percent seed germination using suitable seed sample 1P

8. To evaluate germinated seedlings w.r.t normal, abnormal, hard, 1P
dead, fresh but un-germinated seed

9. To test seed vigor by physical method- Seed Size, Seed Density, 1P
Physical Soundness

10. | To test seed vigor by biochemical method- Tetrazolium test (TZ) 1P

11. | To understand the technique of Grow Out Test for genetic purity 2P
analysis

12. | Visit to any seed testing laboratory/research institute 2P

kkskokok sk kk
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S. Y. B. Sc. Seed Technology [Semester - 1V]

Course Category - Generic Elective (GE)/Open Elective (OE)
Course Code - OE-251-ST-P
Course Title: Flower Design Techniques

[No. of Credits: 2 C] [No. of Lectures: 60 L]

Course Objectives:

1.

2.

3.

Learn the basic principles and techniques of floral design, including line, form, balance, and
colour harmony.

Develop advanced skills in creating various floral arrangements, such as bouquets,
centrepieces, wreaths, and corsages, using different types of flowers and foliage.

Understand the proper care and handling of flowers, including selection, conditioning, and
storage, to ensure longevity and freshness in arrangements.

Course Outcomes:

1. Develop proficiency in creating various basic floral arrangements, including hand-tied
bouquets, vase arrangements, and table centrepieces, using proper techniques and
principles of design.

2. Acquire advanced skills in creating complex floral designs, such as cascading bouquets,
floral arches, and large-scale installations, demonstrating creativity and attention to detail.

3. Gain knowledge of different floral design styles, such as traditional, contemporary, and
seasonal, and stay updated with current trends in the floral industry.

Sr.No Topic Details Weightage
1. To study the structure of typical flower. 1P
2. To study the seasonal flowers and their characteristics 1P
3 To study the types/styles of flower arrangements (e.g., Ikebana, 1p

) European, Contemporary) with the help of ICT tools.
4 To demonstrate the essential tools and materials used in flower 1p
] arrangement
5 To study the selection of flowers and foliage types used for flower 2p
] arrangement
6. Demonstration of drying and preservation of flowers. 1P
7. Preparation of traditional flower designs - garland, Gajra, Veni etc. 1P
8. Preparation of floral Rangoli 1P
9. To study the different type of bouquets 2P
10. | To study the methods of vase life improvement of cut flowers. 1P
11. | Visit to floriculture industry and study of floral business economics 2P
12. | To study the role of flower arrangement in event management 1P
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S.Y. B. Sc. Seed Technology [Semester - 1V]

Course Category - Generic Elective (GE)/Open Elective (OE)

Course Code - OE-251-ST-P
Course Title: Flower Design Techniques

[No. of Lectures: 60 L]

. of Credits: 2 C]

SfRE:

1.
2.

T, ATHRT, AIAT ATTOT TERTAT TTEE FATAT TATH T TAT a<el ST G ST =0T,

e TRt Bt AT =T AT FE (s, Hedadi AN, EIg SATTor et

JTHTCEAT ETerel FAT=AT LT TATE FLOATT ST hiered Taahiera FHeor,

FATHT TR FTBS(T AT FTATSUT THS[A =T, SATHEY (S, HSIATT A7 HTSaAF

TTAT THTAL AT, ST ATEAT LTATLCT AT ATV FIATHT gl

EIRUIEF
1. IR % iy RATET=a7 qeai=r a9 F&A grar aigelel [OR[=s, FAardi=
ST AT 2o Hed aeg Aty A TAT=AT Ta4T T HL0ITd T oraT fashterd

FAT A=A
2. TR TS, TATSAT AT A7 HISAT THTOTA SATIAT JTHREAT ST FeAT=AT
TAAT TATT FHLOATT S AT SATCHATT HLAT A=, SATHS Fuiaefaar oy quefiaise
EEECIEECE
3. 9TOTE, FHEATA Srror et ster faferer ger=ar o aefi= a9 Mover srfor
FEATSAT SN HLATSAT SSHE AISE LAl e
Sr. . . .
No. Topic Details Weightage
1. HTHT FATAT LT AT F00, 1P
2. BITHT el ATTOT AT 1 IS STqTE ] 1P
3 ST ATLAT=AT AEA T FAT=AT LA THT/IAT (IAT., ThaTT, ip
' FXITITH, THHTAIT) TETE.
A FATSAT ATEAT ATTLAT STTOTAT AFLTF TTLATH AT AT g eaT ip
' RIBEUCER
5 ?\(’li:ﬂl FAEAETST ATILAT STITAT FATSAT AT ITHAT=AT TR =1 2P
RS I=T T ITH F20.
6. el ATSATATH TN STAA FHL0ATH AT e 1P
7. T FT=aT qeflsRra= T - g1, I, A0 <, 1P
8. FATAT TR AT THAAT FHll 1P
9. AT AT TR TOREE AT AT 00 2P
10. | FTTAT AT AT ATEAUAT=AT THd (=1 AFITH FI0, 1P
11. | BALAAT STNTAT HE AT FATSAT SHAHTATHAT AFATETHAT FAFATH 2P
12. | FTAHH AGEITTATT FATAT ATEAHT IR ST 1P
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S. Y. B. Sc. Seed Technology [Semester - 1V]

Course Category - Generic Elective (GE)/Open Elective (OE)

[No. of Credits: 2 C]

Course Code - OE-252-ST-P
Course Title: Nursery Techniques

[No. of Lectures: 60 L]

Course Objectives:

e To equip students with the knowledge and practical skills necessary to establish,
manage, and operate a successful plant nursery

e To understand propagation techniques, nursery layout and design.

e To understand plant health management, business planning, and marketing

strategies.

Course Outcomes:

e The students will acquire knowledge and practical skills necessary to establish,
manage, and operate a successful plant nursery

e They'll understand propagation techniques, nursery layout and design.

e They'll understand plant health management, business planning, and marketing

strategies.
Sr. Name of Practical No. of
No. Practical
1 To study of tools and implements used in plant nursery 1p
management
) To study different types of media for propagation of plants in 1p
) nursery beds
3 To study seed treatments for breaking seed dormancy and 1p
' inducing vigorous seedling growth
4 Preparation and application of plant growth regulator solutions 1p
' for seed germination and vegetative propagation
5. Preparation of different nursery beds and sowing of seeds 1P
To perform and practice different techniques of cutting and
6. L . 1P
budding in raising plant saplings
; To perform and practice different techniques of layering and 1p
' grafting in raising plant saplings
8 To study micro propagation technique for any suitable ornamental 1p
' crop and its subsequent hardening
9. To study common diseases and its management in nurseries 2P
10. To study common insect pests and its management in nurseries 1P
11 To study technique for Potting and Repotting for Ornamental 1p
) plants.
12 To study uprooting/digging, labelling and packing of nursery 1p
' plants
13. Economic analysis of nursery operations 1P
Visit to Ornamental/Vegetable/ Medicinal/Fruit/ Flower Crop
14. _ 1P
Nursery/ Tissue culture laboratory
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S. Y. B. Sc. Seed Technology [Semester - 1V]
Course Category - Generic Elective (GE)/Open Elective (OE)
Course Code - OE-252-ST-P

Course Title: Nursery Techniques
[No. of Credits: 2 C] [No. of Lectures: 60 L]

FATIHRATH ST
o TTEAT TTATIEHT TATHA FIXOATHTS!, SHATCATIOT FLOATHATST ST ATAGUATHTST AT
ST ST ST SATAGT e fE=meaiar qasy T
o YHTY T, AAATIeHT HISO ATTOr FE=ATSH HHSA =T,
o IFEUT AL FAFEATI, SEAATH (RIS SATTOr AT &0 HHSA =T,

AT AT fReTet:
o fammewiaT FOEEAT TUATICHRT TIMUT FLOATATS!, TGEATHOT FHLOATATST  AT(or
ATATUATHTST STAYTF AT FTT AT SATARTILE R I9ed TTH gIied.
o T WETT &, TaAT(ehT gievft arfor fesme ausia.
o AT FAETAT AT SHAEATI, AT f2rere enfor Ao eneor srasrdie.

Sr. No. Name of Practical No. of Practical
L FAETAT TTTATIERT SATEITIATT ATILAT STTOTTAT AT =1 1p
FEATH FLO
) T ey qucﬂ'wl THTTETST aTa¥edT Srorm=aT fafare 1p
TRTC=AT HTETHTHET AT FL00
3 ERILRIEIRCIRDE] c||§w|H|<?| rfor ST9=TT 9= 91e 1p
' FLOATETST =TT THhai=m sreame 30
4 w\‘)*lqul&ll-ldlw@qqulé\l FTILEAT SATOTTAT T 1p
TEITAT AT HL0
5. ST AT TAATIEHT TITE FHL07 o7 fargror geor 1P
6. TTT=AT ATEHTST 1T F TSI AT 1YL FHL0 1P
7. TTT=AT ATEATST AT F FAT FLOAT=AT GATAT ATIC FL0] 1P
g FOTATT T TH=AT (RIS AT AT ae=ar 1p
' FEHIUTHATST G&EH THTL TATAT AT FI00
9. THOWET ATAT AT ATO7 T SAGEATAT AT H00 2P
10. THOTET ATHTT il o7 AT SHTEATIT AT FL0 1P
11. =T AAETATATST et SATTOT TARCHTET qATAT STSATH ol 1P
TH FEId = SYSO/@ e, Ao sfor g sreme
12. 1P
FLOT
13. T st sfyer fagror 1P
1 feuwwl/w|u1”|l+|<j|/3ﬁ'ﬁr%ﬁ/wvco/gmiw| IREaR1 1p
TqaTiesHT/Sdl Hadq TTATSAT 9 307
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S. Y. B. Sc. Seed Technology [Semester - 1V]
Course Category - Generic Elective (GE)/Open Elective (OE)
Course Code - OE-253-ST-P

Course Title: Sericulture Farming
[No. of Credits: 2 C] [No. of Lectures: 60 L]

Course Objectives:
e To equip students with the knowledge and practical skills necessary to establish,
manage, and operate a successful sericulture unit
e To understand life cycle and rearing of silkworms
e To understand business planning, and acquire entrepreneurship skills in sericulture
industry.

Course Outcomes:
e The students will acquire knowledge and practical skills necessary to establish,
manage, and operate a successful sericulture unit
e They'll understand life cycle and scientific rearing skills of silkworms
e They'll understand business planning, and acquire entrepreneurship skills in
sericulture industry.

Practical Name Of Practical Weightage
No.
1. To study the life cycle of silkworm (Bombyx mori) 2P
2. To compare different species of silkworms 1P
3. To study of mouth parts and salivary glands of silkworm 1P
4. To study the technique of mounting of silkworm spinneret 1P
5. To understand importance and cultivation of mulberry plant in 3P
sericulture
6. To understand the rearing technique and management of 2P
silkworms in sericulture
7. To study different equipment’s used in sericulture 1P
8. To demonstrate Cocoon harvesting and silk reeling 1P
9. To study diseases of silkworm in sericulture 1P
10. To study enemies of silkworm in sericulture 1P
11. Visit to sericulture farm and silk processing unit 1P
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S.Y. B. Sc. Seed Technology [Semester - 1V]
Course Category - Generic Elective (GE)/Open Elective (OE)
Course Code - OE-253-ST-P

Course Title: Sericulture Farming
[No. of Credits: 2 C] [No. of Lectures: 60 L]

FATIFRATHT STE:
o TEAT LW QAT FAe TATIH FIOITHTST, AFEATIIT FLOATHTST AT ATAATITEATST
SMALTAF ST ST ST ATAGIIE DI [ARTEATAT e Lol
o Yot foreari= Sttaw=h ATTor TRIO | =
o FFETT AT AHSA =07 AT Lol ST IATSTRAT 9T ATHHATT HL0l.

ATEHATS TIROTH:
o TERTATAT FeredT Toftw rcft FfHe T FIATHTS, SHAEATIIT FHLOATATST A0
ATATUITEATST SAITF AHAA AT ATV SATAZTIE FIed TTH g,
o T L Tohei= S{Ta=h ATIOT AFATIAF TITIT I THSTANA.

o TMT FETT RIS THoI A7 LT SR ISTTHAT 90 ATCHATT Bl 1.

Practical Name Of Practical Weightage

No.

1. Toft T Sttaer=rek sremaor (St eaerg JIdY) 2P
2. ofte Freri=aT AfEg IS =t qadT 0 1P
3. Tofte FoReam=aT qisT= 9T SA1for A1 Ti=T ST 1P
4. Tofty Frerm=aT Rurie=aT uTse F3uaT=ar AT AT FT0 1P
5. ol e QT aaeadi= Hged Sio ARTae THS =l 3P
6. Tofte ohesTi= |TTO & STTO7 SAaed o JesS[d =0 2P
7. ol e araeedT ST fAfae STRui=T ¥ 0 1P
8. FIE (FT) F=ft srror vefte e yreatars 1P
9. ofter e Yol fereart=r T srvarmeroy 1P
10. | ¥oftw Fhei= or3(=T st ame el 1P
11. | vefiw Qrdft iy oft IheraT e 9e 33 Agard d1aY H70) 1P
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S. Y. B. Sc. Seed Technology [Semester - 1V]
Course Category - Vocational SKkill Courses (VSC)
Course Code - VSC-271-ST-P

Course Title: Mushroom Technology
[No. of Credits: 2 C] [No. of Lectures: 60 L]

Course Objectives:
Upon completing this course, students will be able to:
1. Demonstrate practical skills in mushroom cultivation, including spawn preparation,
substrate preparation, and mushroom growth management.
2. ldentify different species of mushrooms, including edible and poisonous varieties.
3. Manage mushroom farms, including maintaining optimal growing conditions,
controlling pests and diseases, and ensuring quality control.
4. Prepare various mushroom-based products, such as dried mushrooms, mushroom
powder, and mushroom-based food products.
5. Apply mushroom technology in various fields, including agriculture, food
processing, and environmental conservation.

Course Outcomes
1. Gain hands-on experience in mushroom cultivation and management.
2. Acquire technical knowledge of mushroom technology and its applications.
3. Develop problem-solving skills in mushroom cultivation and management.

kokskokskksk sk

Sr. No. Practical Weightage
1 To study the morphology of mushroom 1P
2 To demonstrate the comparison of different types of mushrooms 1P
3 To demonstrate equipment’s required for mushroom production 1P
4 To understand the technique of spawn preparation in Oyster 2P
5 To study cultivation of Oyster mushroom 2P
6 To study cultivation of White button mushroom 2P
7 To study harvest and post-harvest techniques in mushrooms 1P
8 To study mushroom preservation techniques 1P
9 To prepare mushroom recipes-mushroom pulao and mushroom 1P
soup

10 To prepare mushroom recipes -mushroom omelets and mushroom 1P
curry

11 To prepare mushroom recipes-mushroom pakora, and mushroom 1P
pickles

12 Visit to Mushroom Industry / Small scale unit and report writing 1P
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S. Y. B. Sc. Seed Technology [Semester - 1V]
Course Category - Vocational SKkill Courses (VSC)
Course Code - VSC-272-ST-P
Course Title: Fermentation Technology

[No. of Credits: 2 C] [No. of Lectures:

60 L]

Course Objectives:

To learn the extraction and processing techniques of soybean products such as
soymilk and tofu.

To understand traditional fermentation methods for preparing probiotic and
nutritious beverages.

To acquire hands-on skills in preparing indigenous Indian fermented foods and
beverages.

To study the preparation of Ayurvedic formulations like Asava and Arishta from
medicinal plants.

To gain practical exposure through industrial visits to fermentation-related
industries and document observations.

Course Outcomes:

After successful completion of the course, students will be able to:

Extract and prepare soymilk and tofu using standard methods.

Demonstrate proficiency in fermenting vegetables and grains to produce traditional
probiotic drinks.

Prepare a variety of traditional Indian fermented foods and beverages with proper
techniques.

Understand the formulation and preparation of Ayurvedic Asava and Arishta
products.

Analyze and report the industrial fermentation processes based on firsthand
observation during visits.

13:;'_ Title of the Practical Plli(::.t;)cfal
1 | Extraction of Soymilk from soybean with the help of suitable method. 1P
2 | Preparation of Tofu - Soyapaneer from Soyabean Seeds. 2P
3 | Fermentation of vegetables to obtain probiotic drink - Kanji. 1P
4 Preparation of traditional, nutritious drink - Ambil from suitable plant 2 p

material - Barnyard Millet (Bhagar).
5 | Preparation of traditional Indian beverage solkadi from kokam fruits. 1P
6 Preparation of wine from any suitable fruit (Pomegranate / Sapota / 1p
Pineapple or any seasonal fruit available in market).
7 | Preparation of Asava (Aloe vera / Punarnava). 2P
3 Preparation of Arishta from the suitable plant material (Arjun /Ashoka 1p
bark or powder)
9 | Preparation of Malt from the Suitable material (Ragi). 1P
10 Demonstration of various Indian fermented products: 1p
(Idli, Dosa, Meduwada, Wheat Kurdai, Rice Papad)
11 Industrial Visit to any one Fermentation Industry/Sugarcane Industry / 2 p

Ayurvedic Ras Shala located in the nearby area and report writing
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S. Y. B. Sc. Seed Technology [Semester - 1V]
Course Category - Vocational Skill Course (VSC)
Course Code - VSC-273-ST-P
Course Title: Agricultural Safety

[No. of Credits: 2 C] [No. of Lectures: 60 L]

Course Objectives:

1.

2.

3.

Identify various hazards present in agricultural environments and understand their impact
on human health and safety.

Demonstrate safe handling and use of agricultural tools, machinery, chemicals, and storage
practices.

Develop basic first aid skills, including CPR and emergency response, relevant to common
farm injuries.

Course Outcomes:

1. Recognize farm-related hazards and assess risks associated with agricultural practices.
2. Demonstrate correct use of PPE, pesticide application techniques, and safe chemical
handling on farms.
3. Design and deliver social awareness campaigns on key agricultural safety issues such as
pesticide safety and child safety.

Sr. Name of Practical Weightage
No.
1. To study the identification of farm hazards and common injury points 2P
) Demonstration of personal protective equipment (PPE) use during 1p

' pesticide spraying
3. To study safe mixing and application of agricultural chemicals 1P
4. Field exercise on safe intercultural practices (hoeing, weeding, etc.) 1P
5. To study child safety measures on farms 1P
6. Preparation and use of a first aid kit for agricultural emergencies 1P
7. Demonstration of basic CPR and first response training for farm injuries 1P
8. To study farm pond risk assessment and safety feature planning 1P
9, To study safe handling, charging, and storage of agricultural batteries 2P
10 To demonstrate tractor safety drill: pre-operational check, safe starting, 2p

' and driving practice
11. To study a safe storage of fertilizers and agrochemicals 1P
12. Design of a social awareness poster campaign on pesticide safety 1P
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S. Y. B. Sc. Seed Technology [Semester - IV]
Course Category -Skill Enhancement Courses (SEC)
Course Code - SEC-251-ST-P
Course Title: Artificial Intelligence and Agriculture

[No. of Credits: 2 C] [No. of Lectures: 60 L]

Course Objectives:

1.

2.

3.

Introduce foundational Al tools such as Python, Jupyter Notebooks, and key libraries
(Tensor Flow, Scikit-learn, Biopython) relevant to botanical data analysis.
Demonstrate Al applications in plant identification through image-based
classification using open-source datasets.

Enable predictive modeling skills to forecast plant growth, yield, and disease using
machine learning techniques.

Apply NLP techniques for parsing botanical texts and developing taxonomy-based
chatbots.

Utilize Al for ecological and conservation studies through spatial data analysis and
biodiversity monitoring.

Course Outcomes:

1.

2.

Students will set up and operate Al environments like Google Colab/Jupyter and use
Python for botanical applications.

Students will classify plant species/images using CNN models trained on datasets
such as LeafSnap or Pl@ntNet.

Students will apply NLP methods to extract and interpret botanical information
from textual sources.

Students will build predictive models to analyze plant growth, stress responses, and
yield using environmental data.

Students will use Al tools in conservation biology to map species distributions and
detect ecological changes.

Sr.
No.

No. of

Title of the Practical .
Practical

Introduction to Al and Its Role in Agriculture
Hands-on with Google Colab / Jupyter Notebooks. Explore open-source 1P
botanical datasets (e.g., plant images, herbarium data).

Al in Plant Identification Using Image Recognition
Use TensorFlow/Keras to classify leaf images. Build a model using the 1P
LeafSnap or Pl@ntNet dataset.

Predictive Modeling in Plant Growth and Disease

Train regression models for plant height/yield prediction based on
environmental data. Use CNN to detect diseases (e.g., rust, blight) from
plant leaf images.

1P

Introduction to Al in Ecology
Overview of ecological data types (species count, environmental, spatial) 2P
Set up Python environment (Jupyter, pandas, matplotlib)

Natural Language Processing (NLP) in Botany
Use NLP tools (e.g., spaCy, NLTK) to analyze botanical descriptions. Build 1P
a chatbot that answers basic plant taxonomy questions.

Introduction to Al and Bioinformatics
Explore bioinformatics databases (NCBI, UniProt, PDB). Python exercises 2P
using Biopython for sequence retrieval and parsing. Intro to machine
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learning libraries: Scikit-learn, Pandas, NumPy.

Introduction to Al in Agriculture 2P
Introduction to Python, Jupyter Notebook, and basic data handling
(Pandas, Numpy). Explore open agricultural datasets (e.g., FAO, ICAR,
Kaggle Agri datasets). Create a simple program to analyze crop yield data.

Al for Precision Agriculture

Train regression models to predict irrigation schedules using weather and
soil data. Use decision tree classifiers for soil type or crop suitability
analysis.

2P

Al in Plant Physiology and Stress Analysis

Use RGB/thermal image data of plants under stress. Train a deep learning
model to detect stress types. Analyze physiological traits: wilting, color
change, chlorosis

2P

Al in Conservation and Biodiversity Monitoring

Predict plant distribution using SDMs (Species Distribution Models). Use
satellite/drone data to monitor plant communities. Detect habitat
degradation or invasive species using Al

10 1P
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Frontiers in Plant Science.

8. Singh etal. (2020) - "Machine learning for high-throughput stress phenotyping",
Trends in Plant Science.

9. Kamilaris & Prenafeta-Boldu (2018) - "Deep learning in agriculture"”, Computers and
Electronics in

10. Mohanty et al. (2016) - Using deep learning for image-based plant disease detection,
Frontiers in Plant Science.

11. Carrascal et al. (2021) - Combining herbarium data and Al for floristic mapping,
Biodiversity Data Journal.
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K. Maheshwari.

14. Fungi and Biotechnology by R. S. N. Raj and H. S. Saini.
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Kindle Edition by Jin-Rong Xu (Editor), Burton H. Bluhm (Editor).

O UTA W

Savitribai Phule Pune University, Pune Page | 70



NEP-2020 B.Sc. Seed Technology 2024-2025

S. Y. B. Sc. Seed Technology [Semester - 1V]
Course Category - SKkill Enhancement Course (SEC)
Course Code - SEC-252-ST-P

Course Title: Sericulture Farming
[No. of Credits: 2 C] [No. of Lectures: 60 L]

Course Objectives:
1. To equip students with the knowledge and practical skills necessary to establish,
manage, and operate a successful sericulture unit
2. To understand life cycle and rearing of silkworms
3. To understand business planning, and acquire entrepreneurship skills in sericulture
industry.

Course Outcomes:
1. The students will acquire knowledge and practical skills necessary to establish,
manage, and operate a successful sericulture unit
2. They'll understand life cycle and scientific rearing skills of silkworms
3. They’ll understand business planning, and acquire entrepreneurship skills in
sericulture industry.

Practical Name Of Practical Weightage
No.
1. To study the life cycle of silkworm (Bombyx mori) 2P
2. To compare different species of silkworms 1P
3. To study of mouth parts and salivary glands of silkworm 1P
4. To study the technique of mounting of silkworm spinneret 1P
5. To understand importance and cultivation of mulberry plant in 3P
sericulture
6. To understand the rearing technique and management of 2P
silkworms in sericulture
7. To study different equipment’s used in sericulture 1P
8. To demonstrate Cocoon harvesting and silk reeling 1P
9. To study diseases of silkworm in sericulture 1P
10. To study enemies of silkworm in sericulture 1P
11. Visit to sericulture farm and silk processing unit 1P
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S. Y. B. Sc. Seed Technology [Semester - 1V]
Course Category - SKkill Enhancement Course (SEC)
Course Code - SEC-253-ST-P

Course Title: Herbal Cosmetics and Nutraceutics
[No. of Credits: 2 C] [No. of Lectures: 60 L]

Course Objectives:
1. To introduce students to the preparation and formulation of herbal cosmetics and
nutraceutics.
2. To develop practical skills in using plant-based ingredients for product
development.
3. To understand safety, labelling, and quality aspects of herbal products.

Course Outcomes:
After completing this course, students will be able to:
1. Prepare basic herbal cosmetics and nutraceutical formulations.
2. Identify plant-based active ingredients and their benefits.
3. Demonstrate knowledge of packaging, preservation, and safety measures in product

development.
Sr. No. Title of Practical NO'.Of
Practicals

1 Demonstration of Herbal Cosmetics and Nutraceutical products 1P
w.r.t ingredients and applications

9 To perform the experiment for preparation of herbal face pack 1P
using suitable herbs and honey

3 To perform the experiment for preparation of herbal hand wash 1P
or body wash and shampoo using suitable herbs

4 To perform the experiment for preparation of herbal lip balm 1P
using suitable herbs and essential oils

5 To perform the experiment for preparation of herbal hair oil 1P
using coconut oil and suitable herbs

6 To perform the experiment for preparation of herbal soaps with 1P
suitable materials

7 To perform the experiment for preparation of herbal tooth 1P
powder with suitable herbs

8 To perform the experiment for preparation of herbal perfumes 1P
(Attars) from suitable aromatic plants
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To perform the experiment for preparation of herbal ubtans 1P

9 :
(powders) from suitable herbs

10 To perform the experiment for preparation herbal tea using 1P
suitable herbs

11 To perform the experiment for preparation amla and aloe vera 1P
juice

12 Formulation of immunity booster balls using herbs, seeds, and 1P
dry fruits

13 To perform the experiment for preparation triphala churna using 1P
hirda, beheda and amla fruits
Product safety testing ( pH, organoleptic characters- Color, taste, 1P

14 texture, smell, etc.), Packaging and labelling of herbal
cosmetic/nutraceutical products

15 HDevelopment and submission of a unique herbal product H 1P
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S. Y. B. Sc. Seed Technology [Semester - III]
Course Category - Community Engagement Programme (CEP)

Course Code - CEP-232-ST
[No. of Credits: 2 C] [No. of Lectures: 60 L]

Course Objective

The objective of this community engagement program is to provide undergraduate
students with hands-on experience in seed technology while contributing to the local
community.

Course Outcome:
Upon completing this program, students will be able to:
e Demonstrate practical skills in seed technology, including seed selection, storage,
and germination.
e Effectively communicate seed technology knowledge to local farmers and
community members.
e Engage with the local community, understand their needs, and provide solutions
related to seed technology.
e Develop training materials and resources for community members on seed
technology.
e Evaluate the impact of the community engagement program on the local community.
e Students will have opportunities to network with local farmers, community
members, and other stakeholders.

Program Structure

e Students will provide information regarding high-quality seeds in the market to
local farmers or community members.

e Students will provide training on seed technology, including seed selection, storage,
and germination.

e Students will create awareness regarding importance of soil health testing, water
quality analysis, use of quality seeds, fertigation, organic farming and role of honey
bee in agriculture

e Students will conduct farm visits to demonstrate seed technology applications like
testing germination percentage before sowing the seeds, seed treatment and
provide technical support.

e Students will engage with the local community through workshops, demonstrations,
or other outreach activities.

Program Requirements
e Students will develop training materials and resources for community members.
e Students will plan and conduct farm visits, including demonstrations and technical
support.
e Students will engage with the local community through various outreach activities.

Evaluation Criteria
Student Community Engagement Program (CEP) shall be evaluated for total 50 marks (15
marks for internal and 35 marks for external evaluation). During internal assessment
following points shall be considered

o Effectiveness of program design and planning.

e Student participation and engagement in program activities.

e Effectiveness of student communication with community members.

Savitribai Phule Pune University, Pune Page | 74



NEP-2020 B.Sc. Seed Technology 2024-2025

e Demonstration of seed technology knowledge and skills.
e Maintenance of program records and documentation.

The criteria for external evaluation shall be
e (larity, organization, and effectiveness of the report and presentation.
e Assessment of the program's impact on the local community.
Evaluation of student learning outcomes and skills development.
Assessment of the program's effectiveness in achieving its objectives.

Resources
e Seed Technology Expertise: Access to seed technology experts and resources.
e Community Partnerships: Partnerships with local farmers, community members,
and other stakeholders.
e Logistical Support: Support for program planning, execution, and evaluation.
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