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CHHATRAPATI SAMBHAJINAGAR.
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CIRCULAR NO.SS/ Sci & Tech./ B.Voc /13 /2025.

It is hereby inform to all concerned that, on the recommendation of the
Dean, Faculty of Sconce & Technology; the Academic Council at its
meeting held on 21 July, 2025 has been accepted the “following
Curriculum at UG Level as per National Education Policy-2020” for the
implementation of all concerned affiliated colleges under the Faculty of

Science & Technology.

Sr.No Subject Name Semester
L 1< | B.Voc in Plant Tissue Culture and Green House 1 &I
Technology (Pattern 2024)
2. | B.Voc in Renewable Energy Sources (Pattern 2024) [&1
3. |B.Voc in Architectural Planning & Interior Design 11 & IV
4. | IT Skills and Software Development I & IV

This is effective from the Academic Year 2025-26 onwards under
the Faculty of Science & Technology.

All concerned are requested to note the contents of the circular and

bring notice to the students, teachers and staff for their information and

necessary action.
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Preface
The National Education Policy (NEP) 2020 has introduced significant reforms aimed at
transforming the education landscape in India. Here’s how NEP 2020 interscets with skill cducation:

1. Muitidisciplinary Education: NEP 2020 emphasizes multidisciplinary cducation, encouraging studenrs
to pursue a broad range of subjecls and skills. This approach promotes flexibility and enables studenis fo
develop diverse skill sets tailored to their intercsts and carcer goals.

2. Holistic Development: The policy advocates for holistic development, which includes not only
academic learning but also social, emotional, and vocational skills, This holistic approach ensures that
students are well-rounded individuals cquipped to navigale various aspects of life and work.

3. Vocational Education and Internships: NEP 2020 places a strong emphasis on vocational education,
inteprating it into inainstream cwriculum from an early age, The policy encourages hands-on leamning
cxperiences, internships, and apprenticeships to provide practical skills and real- world exposure to
students.

4. Focus on Critical Thinking and Problem-Solving: NEP 2020 prioritizes the development of critical
thinking, creativity, and problem-solving skills. Thesc skills are essential for mnovation and adaplability
in a rapidly changing world and are integrated across all levels of education.

3. Flexible Leamning Pathways: The policy promotes flexible learning pathways, allowing siudents to
choose their own cducalional trajectories based on their inferests, aptitudes, and aspirations. This
flexibility enables students to explore diverse skill areas and tailor their education to suit their individual
necds,

6. Teacher Training and Profcssional Development: NEP 2020 recognizes the importance of teacher
training and professional development in enhancing the quality of cducation. The policy cmphasizes
contimuoug learning for teachers, cquipping them with the knowledge and skills necessary to effectively
nuriure students” talents and abilitics.

7. Digital Fducation und Technology Integration: The policy advocates for the integration of digilal
technology in education to enhance access, cquily, and quality. Digital platforms and tools are leveraged
to facilitate interaclive leaming experiences, skill development, and personalized instruction,

By aligning with the principles and objeetives of NEP 2020, skill education in India is poised to undereo
a transformative shift, fostering innovation, cquity, inclusivity, and cxccllence in cducation. These
contexts have remamed as mamframe while developing this curriculum,

The University has adapted Outcome-based cducation (OBE) since 2017, QBE is widely adopted
in educational systems globally due to student centric advantages. OBE provides clear and measurable
learning objectives that help students focus and stay motivated, It emphasizes real- world skills, bridging
the gap between academia and the workforee. Customized learning paths are possible, accommodating
different learning styles and promoting inclusivity, OBE focuses on mastery and competency rather than
seal time, encouraging deeper learning and retention of knowledge. Continuous improvement is
encouraged through ongoing assessment and feedback. OBE promotes accountability and transparency,
allowing stakeholders to monitor progress and evaluate educational programs. It equips students with
skills nceded for the globalized economy, lostering critical thinking and collaboration. Lifelong leatning
skills like self~directed learning and adaptability arc developed, creating a culture of continuous
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improvernent, Owerall, OBE offers a holistic approach 1o education, cmphasizing relevant skills,
competencies, and attilades crucial for success in loday's ever-changing world.

The authoriies of Dr. Babasaheb Ambedlar Maraihwada University, CHHATRAPATI
SAMBHAJINAGAR (M.S.), remainming aligned o acereditation standards of Nalional Asscssment and
Accreditation Council, decided to opt for National Education and Policy and Outcomes Based Education
{OBE). As the part of the decision, different meetings, workshops and presentations were held at the
campus of universily.

This document 1s the oulcome such mectings and workshops held at Umversity level and
department level. The detailed document is designed and the existing curriculum of the department has
been meticulously analysed from the standpoint of the immediate and long-tbme requirements of
manufacturing and process mdustnes, and ransformed in (o the framework of NEP with OBE. This 15 the
first step towards the implementation of NEP with OBE in the university departments and affiliated
colleges. The document will serve all stakeholders in the effective implementation of the cwrniculum. 'The
OBE is contmuous process for quality enhancement and it wall go a long way m order o cobance the
competencies and employability of the Graduates/Post-graduates of the university departments and
affiliated colleges.

As we stand on the threshold of a new era in cducation, the dawn of the National Rducation Policy
~2020 illuminates our path toward a hoelistic, inclusive, and progressive educational landscape. The
Bachelor of Vocation (B, VOC.) curriculum outlined herein reflects the othos and aspirations of this
transformative policy, aiming to equip learners with the knowledge, skills, and values necessary to thrive
in the dynamic world of the 21st century. At its corve, the National Education Policy 2020 envisions an
educational framewark that is learner-centric, multidisciplinary, and geared towards fostering creativity,
critical thinking, and innovation. It emphasizes the integration of knowledge across disciplines, breaking
down traditional silos to encourage holistic understanding and application of concepts. The Bachelor of
Vocation (B. VOC.) curriculum embodies these principles by offering a diverse array of courses spanning
various scienfific domains, while also incorporating interdisciplinary studies to nurture well-rounded
graduates capable of addressing complex challenges with agility and insight. Furthermore, the curriculum
is designed to promote experiential learning, research, and hands- on exploration, recognizing the
importance of Lab Course engagement in deepening understanding and cultivating real-world skills.
Through laboratory work, field experiences, internships, and project-based leamming opportunities,
students will have the chance to apply theoretical knowledge in Lab Course settings, develop problem-
solving abilities, and cultivate a spirit of inquiry and discovery. Integral to the National Education Policy
2020 is the commitment to inclusivity, equitly, and access to qualily education for all. The Bachelor of
Vocation (B.Voc.) curriculum reflects this commitment by embracing diversity in perspectives,
backgrounds, and experiences, and by fostering an inclusive learning environment where every student
feels valued, supported, and empowered to succeed.

Morcover, the curriculum emphasizes the cultivation of ethical values, social responsibility, and
global citizenship, instilling in students a sense of accountability towards society and the environment. By
integrating courses on ethics, sustainability, and social sciences, the Bachelor of Vocation (B. Voc.)
program aims to produce graduates who are not only proficient in their respective fields but also
compassionate, cthical leaders committed to making a positive impact on the world. As we embark on this
journey of educational transformation guided by the National Education Policy 2020, the Bachelor of
Vocation (B. Voc.) curriculum stands as a testament to our collective vision of a more equitable, inclusive,
and enlightened society. It is our hope that through rigorous academics, innovative pedagogy, and
unwavering dedication to excellence, we can inspire the next generation of scientists, scholars, and



change-malcers to realize their full potential and contribute meaningfully o the advancement of knowledge
and the bettenment of humanity,

Inlight of aforesaid, Dr. Babasaheb Ambedkar Marathwada University hereby proposes to offer a
three years Bachelor of Vocation program (B. Voc.) in Plant Tissue Culture and Green House Technology,
The curriculm design of this program is undertaken with following considerations

It conphasis on the integration of modern agricultural practices within the educational framework
to empower students with cutting-cdge knowledee and skills. In this context, the course on Plant Tissue
Culture and Greenhouse Technology is designed to equip students with theoretical and practical ingights
into these advanced harticultural leehniques.

Plant tissuc culture is a vital technique in modern biotechnology, enabling the mass production of
genetieally uniform and disease-free plants. This course will cover the basics of lissue culture, including
sterilizalion, media preparation, inoculation, and regeneration of plants, Ry understanding the principles
and applications of lissue culture, students will be prepared to contribute to plant conservation, genotic
improvement, and sustainable agriculture.

Greenhouse technology, on the other hand, offers a controlled environment for the cultivation of
plants, ensuring oplimal growth conditions irrespective of external weather fluctuations. The course will
introduce students to the design, construction, and management of grecnhouses, including climate control,
irrigation systems, and pest management. Mastery of thesc techniques will empower students to maximize
crop yield, quality, and resource efficiency.

Overall, this course aims to inspire innovation and entrepreneurship in the agricultural sector,
fostering a generation of skilled professionals who can drive sustainable development and food security.
We hope that this curriculum will ignite a passion for plant science and technology among students,
encouraging them to explore and advance the frontiers of modern agriculture.

The course on Plant Tissue Culture and Greenhouse Technology is designed to inspire innovation
and entreprencurship in the agricultural sector. By providing students with cutting-edge knowledge and
practical skills, we aim to foster a generation of skilled professionals who can drive sustainable
development and food security. This curriculum aligns with the goals of the National Education Policy
2020, promoting an educational experience that is both forward-thinking and deeply rooted in the
principles of sustainable agriculture,



Programme Educational Objectives (PEOs) :
Programme Educational Objectives (PEQs) for the Bachelor of Vacation Curieulum under
the National Fduealion Policy 2020:

» Develop Core Competency: Graduates will have comprehensive knowledge and practical skills in
plant tissue culture and greenhouse technology, cnubling them to exccl in agricultural and
biotechnological scotors.

‘= Enhance Employability and Eatrepreneurship: Preparc graduates for diverse roles in agriculture,
biotechnology, horticullure, and commereial plant production, fostering an entrepreneurial mindset for
self-cmployment opportunilics.

= Stremgthen Practical and Research Skills: Provide hands-on wraining in tissue culture lechniques,
plant propagation, and greenhouse management, encouraging rescarch and fmavation in sustainable
agricullure practices.

.= Promote Sustainable Agricultural Practices: Instil principles of sustainable and smarl agriculture,
cmphasizing controlled cavironment farming, hydroponics, and the intgration of biotechnological
advancements to enhance crop productivity.

» Cultivate Critical Thinking and Innovation: Encourage analytical thinking and problem-solving
skills, enabling students to develop innovative solutions addressing challenges in plant science and
agriculture,

» Integrate Digital and Technological Proficiency: Familiarize students with digital tools, automation,
and precision agriculture technologies, enhancing efficiency in plant cultivation and greenhouse
operations.

» Encourage Lifelong Learning and Advanced Studies: Motivate students to pursue continuous
learning, higher education, and research oppertunities in plant sciences and related disciplines.

e Instil Ethical and Social Responsibility: Foster a commitment to ethical practices, environmental
stewardship, and social responsibility in all agricultural and biotechnological endeavours.



Propram Oulcomes (PO:

Vocational Education is cducation that prepares the students for specific trades, crafls
andeareers al various levels and scopes, Scope of modern fabric of vocational éducation
builds Human resource from a trade/ craltsmanship, technician or professional position in
R & D organizations.

The Program Outcomes are the skills and knowledge which the students have at each
exit kevel/at the time of graduation. These Qutcomes are generic and are common Lo
all exit levels mentioned in the programme structure. Graduates of the B.Voc program
are cxpected to -

PO1. Apply broad based fundamental knowledge of the specific skill-based trade for the
solution of target skill sector.

POZ, Identify industry domain related problems at varied complexity and analyze the same
to formulate/ develop substantiated conclusion using first principles of domain sectors and
technical literature,

P03, Design / develop solutions (or broad based problems in the targel skill-based trade wo
address changing challenges put forward by market demand/ stakeholder

P04, Design and conduct technology enabled experiments, analyze the resulting data and
interpret the same to provide valid conclusions

PO5. Use the techniques, skills and modern tools necessary skill-hased trade to practice with
clear understanding of limitations.

P06. Apply broad understanding of ethical and professional skill-based trade practice in the
context of global, economic, environmental and societal realities while encompassing relevant
contempaorary issues.

PO7. Apply broad understanding of impact of skill-based trade in a global, economic,
environmental and societal context.

POB. Apply ability to develop practical solutions for skill trade problems within positive
professional and ethical boundaries.

P09. Function effectively as a leader and as well as team member in diverse /multidisciplinary
environments.

P010. Communicate effectively in oral and written format addressing specific
professional/social demands.

PO11. Demonstrate knowledge and understanding of the first principles of skill trade and
apply these to one’s own work as a member and leader in a team, to complete project in any
environment.

PO12. Recognize the need for and have the ability to acquire advance knowledge for
addressing the changing technological demands of the target skill trade,



Pr ific Outcomes (PSO):

Graduates of the B.Voc (Plant Tissue culture and Green House technology) program are
expected to -

1. Proficiency in Plant Tissue Cullore: Master and apply technigues such as ascplic practices, media
preparation, explant selection, callus induction, and micropropagation for the production of high-guality,
diseasc-free plants.

2. Expertise in Greenhouse Management: Design, construet, and manage greenhouse structures and
controlled environments to aptimize plant growth and productivity,

3. Application of Controlled Euvironment Agriculture: Utilize modern environmental control
syslems for healing, cooling, ventilation, and lighting to create oplimal growing condilions in
greenhouscs.

4. Sustainable and Integrated Agricultural Practices: Implement sustainable practices by integrating
so1l and waler management, nutnient mamagement, and eco-friendly cultivation techniques wathin Lissue
culture and greenhouse operations.

5. Problem-Solving and Innovation: Analyze challenges in plant propagation and controlled
cnvironment farming, and develop innovative solutions to improve crop vield, quality, and
sustaimability.
Eligibility:

1042 / MCVC/ ITI (two years) with relevant/equivalent trade from any recognized

Board/Institution are eligible for registration/ admission to first year (Semester [} of B.Voc
Industrial Automation Degree program.

Exit Options:

The programme allows exit of a student in an intermediate stage, on successful employment.
Scopes will be there for further continuation of study. The other wise exit options will be as follows-

First exit After 1 yr. Certificate in Vocation
Second exit After 2 yrs. Diploma in Vocation
Third exit After 3 yrs. Bachelor in Vocation (B. Voc.)




3 years degree Course in

PMlant Tissue Culture and Green Houvse Technolopy
SYLLABUS
Scheme of the Program
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PICGHTMDSCTAM Fandamentals of Cell

Marls:-50 Tatal Contact Hours:-30

Learning Ol}jé-ctives of the Course: To provide students with-

1. Comprehend Cell Architcelure and Origins: Differentiate between cukaryolic and prokaryotic cells,
and Tdentify the unique featurcs of a typical plant cell.

2. Understand Cellular Orpanelles, Analyze Cell Structural Components, Master Cell Signaling
Mechanisms and Grasp the Principles ol Cell Differentiation.

Course Ouicomes ( COs) :
On completion of the course, students should be able ta -

1. Recall and cxplain the fundamental concepts of cell architeciure—incliding the discovery of cells,
differonces between ecukaryotic and prokaryotic cclls, the endosymbiotic theory, and the structural
features of a Lypical plant cell.

2. Identify and describe the ultrastructure and functions of major cellular organclles (plasma membrane,
Golgi complex, cndoplasmie reticulum, vacuoles, lysesomes, chloroplasts, and mitochondria) and apply
this knowledpe to interpret their roles in cellular processes.

3. Analyze the organization of cell structures by evaluating the functional aspeets of the nuclear
envelope, cytoskeletal elements, and chromosomal arrangement, and explain how these components
contribute to overall cell function.

Unit I- (Cell Architecture and origin) Discovery of Cell, Structure of Eukaryotic and Prokaryotic cell,
Endosymbiotic origin of Eukaryotic cell, Structure of typical plant cell.

Unit II- Cellular Organelles) Ultra-structure and functions of Plasma Membrane, Golgi Complex,
Endoplasmic Reticulum, Vacuoles, Lysosomes, Chloroplast, Mitochondria.

Unit Ii- Cell Structures Ultra-structure and functional aspects of Nuclear Envelope, Cytoskeletal
structures, Chromosomal organization.

Unit 1V- Cell Signaling) Cell-Cell Interaction, G-protein coupled reactions, Secondary Messengers,
Growth factors in cell signaling, Na-K Atpase pump.

Unit V- (Cell Differentiation) Phenomenon of Cell Differentiation, Totipotency, Factors affecting

cellular Differentiation, Experimental basis of cell differentiation.



References

Locwy, A, and Sickevite, P. (19633, Cell Structure and Function, Holt, Reinhart and Winston, New Y ork.

The Cell - A Molecular Approach, Cooper & Hausman, ASM Press, 2004,

Cell and molecular biology, EDPDe Robertis, EMF De Robertis, Lea &. Felnger Intl. ed. 1991,
Moleeular Biology of the Cell, B, Alberts, el al., Garlund Science, 4th ed. 2002,

Moalecular Cell Biolegy Hardcover James E. Damell, Harvey Lodish, David Ballimore, | 999
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Paper:- PTCGHT/DSC/P/126 Praciical’s Based on Cell PTCGHT/DSC/T/100

Marks:-50 Total contact Hours:-60

Learning Objectives of the Course: To provide students with-
L. Understand the key components and functions of Lhe microscope o cnable accurate and cffective

ohservation of cellular struclures.

2. Develop the skill to identily and distinguish between different stages of mitosis and meiosis by
ubserving prepared slides.

3. Caleulate the mitotic index from cell samples to quantitatively assess the rate of cell division and
interpred its biological significance,

| Course Outcomes (COs):
On completion of the course, students should be able to -

13 Recall and describe the basic parts and functions of a microscope, explaining how cach componcnt
contributes to cffective cellular observation.

[2: Operate a microscope to view preparced slides, and accurately identify and describe the different stages of
mitosis in various cell samples.

H: Examine plant material (e g., onion buds) under the microscope to differentiate between stages of meiosis,
analyzing cellular morphology and changes during each phase.

#: Caleulate and interpret the mitotic index from a given sample, critically asscssing the quality of cell
division data and the effectivencss of the sample preparation.

List of Experimenis

1. Introduction to Microscope,

2. Identification of different stages of mitosis.

3. Identification of different stages of meiosis from suitable plant material (Onion Buds)
4. Study of mitortic index from suitable plant material,

3. Teehuiques of preparation of permanent and semi-permanent slides,



PTCGHT /DSC/T/10L Introduction to Plant Tissue culture

Marks:-50 Total Contact Hours (30 Periods)

Learning Ubjectives of the Course: 1'o provide students with-
1. Define fundamental terms, concepls, and the histoneal background of plant tissue culture.
2. Recopnize the organization of a tissue culture laboratory, including essential tools, techniques, and
methods of sterilization.
3. Apply methods of micropropagation using various explants to regenerate plants.

Course Ouicomes ( COs) :
On completion of the course, students should be able o -

1: Demonstrate an in-depth understmding of the basic principles, historical background, terminology, and
lahoratory organization cssential to plant tissue culture.

2: Effcclively miliate and maintain plant tissue cultures by applyimg techniques such as callus induction,
cell suspension culture, and micropropagation using various cxplanis

: Critically analyse and optimize advanced plant regeneration stratepies, including orpanogenesis and
somaiic embryogenesis and propose methods for developing haploids and doubled haploids.

Unit I: (Introduction to Plant tissue culture) Introduction to Plant Tissue culture, Terms and
definitions, Historical background,

Unit II: (Laboratory methods) Laboratory organization, Tools and techniques, methods of
sterilization. Laboratory contaminants- it’s control and measures,

Unit I1: (Initiation of Culture) Induction and growth parameters; Culture initiation, Callus and cell
suspension culture techniques

Unit IV: Micropropagation through various explants (Leaf, Stem, Axillary bud, Tuber, Corms and
Bulbills).

Unit V: Organogensisis and somatic embryogenesis, Anther and ovary culture, microspore culture,
Meristem culture etc., development of haploids and doubled haploids.

Reference Books:-
S. S. Bhojwani and M. K. Razdan (1996). Plant Tissue Culture: Theory and Practice. Elsevier.
This book provides comprehensive information on theoretical, practical, and applied aspects of
plant tissue culture.
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Lydiane Kyte, John Kleyn, and Holly Scogeins (2000). Plants from Test 'Tubes: An Introduction
to Micropropagation. Academic Press. This book offers clear images and illustrations related (o
different tissue culture coneepts, work processes, and equipment.

Gamburg, (. L., & Philips, G. C. (2000). Plant Cell, Tissue and Organ Cultre; Fundamental
Methods. Springer. This book is designed for professionals and advanced students, offering
comprehensive guidance on both fundamental and applied plant cell and molecular technologies.

Hans-Walter Heldt (2011). Plant Biochemistry, Academic Press. This book ecovers the
fundamental principles of plant biology and the practical applications of plant biochemistry in
various industries.

V. Kumaresan (2010). Applied Plant Biotechnology, This book provides insights mto the
application of biotechnology in plant scicnec,,

R. H, Smith (2012), Plant Tissue Culture; Techniques and Experiments, Acudernic Press. This book
provides a practical guide to the techniques nsed in plant issue culture,

K. Lindsey and M. G. K. Jones ( 1989). Plant Tissue Culture Manual. Klhwwer Academic Publishers, This
manual offers detailed protocals and methodologies for plant tissue culture.

T. A. Thorpe (2007). Plant Cell Culture: Essential Methods, Wiley-Blackwell. This book provides essential
methods and protocols for plant cell culiure.

R.M. S, Gantham (2015). Plant Tissue Culture and Biotechnology: Emerging Trends. CBS Publishers. This
book explores the latest trends and technigues in plan tissue cultiure and biotechnolopy.

T. L. Fu and G. Singh (1999). Plant Tissue Culture and Transformation. CRC Press. This book covers
various aspects of plant tissue culture and penetic transformation.

Online Reference;

1. btipsi/npiel.acin/conrses/102106080
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PTCGIHT MSCPALT Introdouetion to Plant Tissue culiure

Marles:- 50 Tuotal contact Hours:-60

Learning Objectives of the Course: To provide students with- K
1. Recognize the various types of organ culture eehnigques used in plant tissue cultore and Explain the
applications and advantages of cach lype in plant regeneration,

2. Learn the detailed protocol for initiating callus culture, including media preparation, explant selection,
and sterilization procedures and establish and mamtain callus cultures under controlled laboratory
conditions,

Course Ounicomes ( COs) :
Un completion of the course, students should be able 1o -

1: Understand the various types of organ cultures and the underlying principles of tissuc culiure and
differentiate between callus cullure, cell suspension culture, and other organ culture methods.

2: Successfully execute protocols for callus culture and establish ecll suspension cullures under aseptic
conditions and apply standard laboratory technigues to initiate and sustain culturcs with reproducible results,

3: Investipate the protocols lo study cytodifferentiation, asscssing morphological changes and cellular
behavior.

List of Experiments

1. Types of organ cullure
Proiocol of Callus culture
Establishment of callus culture.

Protocol for cell suspension culture

g oo

Protocol to study cyto differentiation
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PTCGHT / DSC/T/102 Culture technigues
Warks:-50 Total Contact Hours (30 Periods)

Learning Objectives ol the Course: To provide students with-
1. Identily suitable explants for tissue culture based on plant type and intended outcome and Leam proper

sterilization techniques to eliminale contammants and perform aseptic moculation of cxplants,

2, Explain the importance and underlving principles of organ culture in plant tissue regencration and
deseribe the principles behind callus induction and the formation of callis tissue.

| 3. Explain the fundamental concepts and protocols involved in establishing ccll suspension cultures.

Course Outcomes ( COs) :
On completion of the course, students should be able to -

| 1: Develop expertise in explant sclection, sterilization, inoculation, and media preparation using
fonnulations such as M5, B5, SH, PC, and L-2.

2: Apply protocols for organ culture (meluding shoot tip/meristemn, flower bud, ovary, and ovule culture) and
eallus induction, while understanding their significance in plant regencration.

3: Set up cell suspension cultures, monitor prowth patterns, perform viabalily tests, and evaluate the
overall imporlance of suspension cultures n dssue culture applications.

Unit 1: Explants selection, sterilization and inoculation; Various media preparations; M5, B5, SH PC
L-2.

Unit 2: Organ culture, Principle, protocol, importance of organ culture, Shoot tip or meristem culture,
Mericloning, Flower bud or Complete flower culture, Ovary culture and ils importance, Ovule culture,

Unit 3: Callus eulture, principle, protocol,, callus tissue formation, structure and characteristics of eallus
culture and its significance.

Unit 4: Cell suspension calture- Principle protocol, general account, growth pattern in suspension
culture, test for viability of cell, Importance of cell suspension cuture.

Reference Books:-
1. Plant tissue culture by M. K. Razdan.
2. Plant tissue culture by Kalyan Kumar De.



PTCGHT /MMSCP/128 Fractical’s Based on Culture {echnigues

Murkeg: =30 Total contact Hours: -60

Learning Objectives of the Course: To provide students with-

1. Develop practical competence in advanced plant tissue cullure techniques by masiering protocols for
organogenesis, induction of somatic embryagenesis, embryo culture and understanding the various types
of embryo cullures.

2. Understand and evaluate the critical role of plant hormones in tissue culture processes, including their
influence on embryogenic induction, organ formation, and the development of artificial seeds.

Course OQulcomes ( COs) ;
On completion of the course, students should be able to -

1:  Execute protocols for orpanogenesis and the induction of somatic embryogencesis, showeasing the
ability to initiatc and manage in vitro plant regencration.

2: Design and apply methads for artificial secd production and various embryo culture techniques,
cnsuring suecessiul establishment ol plant regeneration systems,

3: Analyscand optimize the use of plant hormones to regulate tissue culture responses, thereby enhancing
the efficiency of orpanogenesis and embryogenesis processes.

List of Experiments

1. Protocol for organogenesis

2. Induction of somatic embryogenesis in culture
3. Methods in making artificial sceds

4. Types of combryo culture and protocel.

5 Importance of hormones in culture
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This course will he available for the students from other faculiy

PTCGIT /GE/OEST/100: Basics of Horticulture
Total Credils : 2
Total Contact Hours : 30 Hres Maximum Marks : 50

Learning Objectives ol the Course: Ta make the students aware of the importance of horticulture and
impart knowledge about the important gardens in the world and the types of gardens.

(Course Outcomes ( COs) :

On completion of the course, students should be able to-
1. Remember the scope, importance and branches of horticulture as well as the types of gardens.
2. Understand about the cultural practices for management of insect pests of garden planis
3. Apply the knowledge of various plant propagation praclices that can be vsed in day-to-day life

Module [Course Content Contact
M. Hours
" Introductory Concepts

1. Concept, scope and importance of horticulture — as an art, science and (10 Hrs
business: branches of horticulture; classification of horticultural plants.

2. Famous gardens in the world and in India: types of gardens based on country
of origin, Basic styles ol gardens: formal, informal and wild gardens.

3. Botanical and omamental gardens: buttcrly garden, herbal parden, kitchen
marden, rock garden, rool garden, sensory garden, wvertical parden, waler
garden, container garden.

Developing the landscape .

1. Developing the landscape: Plan (general), components and features of [10 Hrs
landscaping — plant components (lawn, shrubbery, flower beds and borders,
rockery, carpet beds, topiary, hedges; non plant components (garden
adornments, arches, pergolas, trellises, garden walls, gates, garden fences,
footpaths, seats, tables, and garden houses).

2. Plant growing structures — Shade house, green house, poly house,
glasshouse, mist chamber /mist beds, hot beds, lath houses.

3. Pre-planting, planting and post-planting cultural practices; Cultural practices
to increase productivity: thinning, (raining, trimming and pruning; Plant
propagation practices - Seed propagation and vegetative propagation - natural
and artificial. Artificial methods of vegetative propagation: cuttage, layerage,

Essential garden tools and implements
i I. Essential garden tools and implements - Hand trowel, hoe, spade, fork, [10 Hrs
shovel, rake; different types of cutting tools — shears: long-handled, short-
handled, lawn shears, secateurs, sickles, saw, wheel barrow, watering cans,
lawn mower (electric and petrol mower), grass cutters, sprayers and procedure
2. Fertilizers - Organic fertilizers: biofertilizers, compost, vermicomposl,
agricultural waste, livestock manure, municipal sludge; inorganic fertilizers:
NPK fertilisers; natural and synthetic soil conditioners and soil ameliorants.

3. Common discases and pests of garden plants, symptoms and causative
agents; integrated pest management, physical and biological control, push-pull
technology
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Reference Books:

= Acquaah, G. 20135, Horticulture Pringiples and Practices, Pearson Education, Noida.

= Adams, C., Barly, M., Brook, I, & Bamford K. 2015, Principles of Horticullure, Taylor &
Francis Lid, UE.

» Chadha, K. L. 2019. Handbeok of Horticullure, Indian Council ol Agricultural Research, New
Delhi.

« Dixon, G. R. & Aldous, D. E. 2014, Horticuliure: Plants For People And Places, Springer.

» Kathy F. 2015. Manual of Interior Plantscaping, Tunber Press, Portland, Oregon,

Online Reference:

hitps i, intervicws. com/G304-horiculiure-mooc.htinl
hitps:/faww swavamprabha.sovinfindex, php/program/archive_he! 18
hitps:imptel ac in‘courses/ 126105014

https:imptel ac in‘courses/ 126 105009
hitp:fwaow hillagric ac infedu/coa‘horticuliure/lecture Tlort-35 1 -Lectures/Tlort=25 1= Lecture=18&2.pdl

hitp:/feconrsesonline. iasri.res. infeoursedview php?id=164
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PTCGHT /SEC/PTC 107 Nursery Plants Cultivation

Marks:-25 Total Contact Hours:-15

Learning Ohjectives of the Conrse: o provide stidents with-
1. Develop comprehensive lmowledge of nursery plunt varictics, propagation fechniques, nursery

equipment, and operational practices—including plant identification, imigation methods, fertilizer
application, and cffective markeling strategics— Lo ensure ellicient nursery management.

2. Acquire practical skills in planning, designing, and constructing nurscry infrastructure, such as glass
houses, poly houses, net houses, and low-cost greenhonses, with an emphasis on inlegrating modern
lechnologies (¢.g., aulomation, microcontrollers, and waste water reeycling) for sustamable and efficient
operations

Course Outcomes ( COs) :
On completion of the course, students should be able to -

1: Identify and classily various types of nursery plants (annuals, biennials, perenmials, ornamentals, cle.)
and demonsirate effective propagation technigues o ensure healthy nursery stock.,

2- Develop comprehensive skills in planning and constructing nursery sctups—including glass houses,
poly houses, net houses, and low-cost greenhouses by applving prineiples of site selection, structural
design, and proper glazing technigues.

}: Bmploy modern irrigation systems, advanced fertilizer application methods, mnd automated
technologies (c.g., microcontrollers, waste waler reeyeling) to enhance nursery productivity and ensure
sustainable operational practiccs.

Unit I: Nursery Plants: Types of Nursery Plants, Annuals, Biennials, Perennials, Herbaccous, Woody

porennials and bulbous plants.

Unit IT: Identification, classificalion and growth habits of amamental trees, shrubs and Climbers used

for their ornamental value and as vegetables and fruits,

Unit TTT: Nursery equipments: Tquipments and tools in nursery operations, Methods of Propagation of

nursery plants, Potting, repotting.

Unit IV: Nursery irrigation system, Methods of application of fertilizers Harvesting, Packing, Storage

and Marketing of Nursery Stock.

Unit V: Planning and Designing, Site selection, Structures and Glazing Planning and Designing:

Introduction, Basics of nursery design ; construction, covering material




Unit ¥I: Construction of (ypical glass house/poly housed net house, construclion of pipe framed
greenhouse, Construction of floors and Layoul, Design and developmenl of low cosl green house

situctures. Automaled greenhouses, microcontrollers, waste water recyeling.

Reference Books; -

1) Nursery Mansgement” by John Mason.

2} Plant Nursery Management: How to Stnt and Operate a Plant Nursery by P K Ray.
3) Nursery Management by CSIRO Publishing,

4) Nursery Manapement — NCERT.
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PTCGIIT/SEC/P/126 Practical’s Based on PIYCGHT /SEC/PTC 10730 (Periods)

Learning Objectives of the Course: To provide students with-

1. Develop the ability to identify and classify a wide range of commereially important greenhouse plants
and ornamiental species, while also understanding the essential nursery equipment and tools required for
effective plant management.

2. To acquire comprehensive knowledge of greenhouse structures — including the study of different types,
components, malerials, fabrication, crection, and construction details—and apply this understanding Lo
design various types of greenhouses.

Course Outcomes ( COs) :
On completion of the course, students shauld be able to -

I: Accurately recognize and categorize a diverse range of commercially important greenhouse plants
including herbs, shrubs, climbers, epiphytes, aquatic plants, succulents, cacli, ornamentals, house plants,
vegetables, and fruits—as well as different types of ormamental plants,

2: Assess and choosc appropriate fools and equipment for nursery operations and greenhouse
management, and understand the fabrication, ercetion, and construction details of various greenhousc
components and covering materials.

3: Integrate knowledee of different ereenhouse types, core matcrials, and design principles to develap
and propose efficient and sustainable greenhouse designs tailored for diverse agricultural applications.

List of Experiments

1. Identification of commercially important green house plants (minimum 5 of cach) Herbs,
Shrubs, Climbers, Epiphytes, Aquatic plants, Succulents, Cacti, ormamentals, house plants,
vegetables and fruits.

Different types of Ornamental plants.

Equipments and tools in nursery

Study of different types of greenhouses

Study of components of greenhouse, their fabrication, erection and construction details.

6. Study of greenhouse core material and covering material

Design different types of green house.

tl L

=~
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PTCGHT/SEC/T/101 Basic Gardening Skills

Learning Objectives of the Course: To provide students with-
1.To impart knowledge about gardening techniques and practices.

2. To develop essenhal skills for growmyg plants and mamtaining a garden.

3. To foster an appreciation {or sustainable pardening and its environmental benelits.

Clourse Outcomes ( COs) :
On completion ol the eourse, students should be able to

Acquire practical skills in gardening, (rom soil preparation to pest management
Learn sustamable and eco-fricndly gardening practices,

Be equipped to create and maintain their own gardens.

Marks:-25 Total Coniact Hours:-15

Unit 1: Introduction to Gardening

Importance of gardening: Envirenmental, acsthotic, and therapeutic benefits
Types of gardens: Residential, kitchen, terrace, and verlical gardens

Basic tools and equipment used in pardening

Unit 2: Soil and Fertilizers

Characteristics of different soil types and their preparation

Organic and inorganic fertilizers: Application techmigues and benefis
Composting mcthods and practices

Unit 3: Planting and Maintenance

Sclecting plants: Annuals, perennials, shrubs, and trees

Planting techniques: Seed sowing, transplanting, and spacing
Maintenance practices: Watcring, weeding, pruning, and pest control

Unit 4: Sustainable Gardening Practices

Waler conservation techniques: Drip irrigation and rainwater harvesting
Recycling and upeyveling for garden usc

Growing native plants and preserving biodiversity

Reference Books: -

1) Basic Horticulture by Jitendra Singh

2) Fundamentals of Horticulture (ICAR e¢Course)

3) Rodale's Basic Organic Gardening - A beginner's guide to organic gardening.
4) The Vegetable Gardener's Bible by Edward C. Smith.
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PICGHT/SEC/I127T Practical’s Based on PTCGHT/SEC/T/1M 30 (Perinds)

Learning Objectives of the Course: To provide students with-

1. To Develop bazic gardening skills, including soil preparation and planting technigues.

2. Ta Learn to identify and confrol common garden pests and diseases.

Course Outcomes (COs):
On completion of the course, students should be able to -

1: Students will be able lo design and maintain a small-scale garden, such as a kitchen or terrace garden,

2: They will demanstrate the ability to compost organic waste and conserve resources.

3. They will apply gardening techniques Lo grow a variety of plants sustainably.

List of Experiments

L. Demonstration of basic gardening tools and their use.
2. Preparation of soil beds and planting sceds,

3. Making organic compost using latchen wasle.

4 Identifymyg and controlling common garden pests.

5. Desigming a simple home or lerrace garden.
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rI'C BYOC SEM-TT

Contact " Total
C Hours per | C,r.'m',t conlact
Course Type o Course Name week fEned T':'m.l hours
code Credit [
Th. | Pr. | Th, | Pr,
conrse
PTCGHT/SECT | Plamt Protoplast 3 0 2 _ 10
Major (corc)M 1 150 Culiure 919=4 5
Mandalory .
FICGHT/DSC | Lab course based on 0 4 B 9 60
P76 PTCGHT/SECHTIS0
Major (corcIM2 HCG{,{E’SEC’T Hardening of Planis 2 0 2 - - 30
Mandalory PTCGHT/SEC/P | Lab course based on o 4 g 2 &)
77 PTCGIT/SEC/TAS1
PTCGHT/SEC!T | Basics of Controlled 2 o 5 . 0
Major (core)M3 | /152 Environmeni Planiation 212=4
Mundatory PTCGHT/SEC!P | Lab course based on 0 4 i} ,, a0
/178 PTCGHT/SECS Y152 -
Generic open E
clective (choose y Vepelative
any ong pool of KP_]{;%‘I;;I[‘) Propapgation and 2 0 2 - 2 3
T 5 L
courses) other Grrafting
than Major
:gfrﬁlm Soil Cultivation T I T T I 15
techniques
PTCGHT/ | Lab course based on Ink=a
WVSC vocational VSC/P/176 PTCGHT / VSC/T/150 0 2 - 1 30
skill course
(choose any one PTCGHT /
pool of courses) VSC/T/151 Phytoremediation 1 0 1 - IS5
PTCGHT / Lab course based on =
VSC/PNT77 PTCGHT / VSC/T/151 0 2 - 1 30
Modern Indian
PTCGHT Language (MIL-1)
IAECIT/151 (Choose any ?nc from 2 - 2 -
AEC, VEC, IKS pool of language 242=4
Courses)
Constitution of India
PTCGHT /IKS-1 | (choose any one pool 2 - 2 -
of courses)
OIT/FP/CEP/C PTCGHT Yoga Education/sport B} 4 ) 5 2
C/RP /CCIPI176 and filncss -
Total 13 |18 [13 [09 [22
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PTCGHT/SEC/TA50 Mant Protoplast Culture

Learning Objectives of the Course: To provide studenis with-
1. Develop a thorough understanding of the fundamentals of protoplast culture and detailed protocols for

1solaling and culturing protoplasts

2. Acquire the practical skills to evaluate and apply various proloplast fusion techniques—ranging from
spontaneous, induced, mechanical, and chemical fusion to clectrofusion.

Course Outcomes ( COs) :
On completion al the course, students should be able to -

1 Explain the historical background, underlying principles, and standard protocols for isolating and
culturing protoplasts, inclading the action of enzymes like cellulase and pectinase

2: Execute the isolation of protoplasts from plant lissucs using proper enzymatic reatments, culture them
under controlled conditions, and assess their key proportics and viability,

3: Apply a tange of protoplast Tusion methods—such as spontaneous, induced, mechanical, chemical
fusion, and electrofusion—and critically c¢valuate their effectiveness for applications in plant
biotechnology,

Marks:-50 Total Contact Hours (30 Periods)

Unit I: Introduction; history of protoplast culture

Unit II: Principle; protocol for isolation and culture of protoplast;

Unit III: Action of cellulose and pectinase. Macerozyme on plant cell;

Unit [V: Important propertics of isolated protoplast, Importance of protoplast culture.

Unit V: Introduction methods in Protoplast fusion-spontaneous fusion; Induced fusion; Mechanical

fusion; Chem-Fusion, eletrofusion

Reference Books:-

Kenneth L. Giles (2013). Plant Protoplasts. This book covers techniques involved with protoplast
technology, including isolation, fusion, and culture of higher plant protoplasts,

S. S. Bhojwani and V. K. Razdan (1983). Plant Tissue Culture: Techniques and Applications. This

book provides comprehensive information on various plant tissue culture techniques, including
protoplast culture.
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P.S. Bajaj (1995}, Plant Cell, Tissue and Organ Culture: Fundamental and Applied Aspects. This
book ineludes detailed chapters on protoplast isolation and culmure,

R. M. 8. Gautham {2011 2). Plant Tissue Culture: Principles and Practices. This book ofTers insights
ke various pland tssue culbwe methods, meluding protoplast calture,

K. Lindscy and M. I. Hall (1988). Plant Tissuc Culture Manual (Vol. 1). Springer. This book
provides practical protocols for plant tissue culture, including protoplast culture techniques.

J Reinert and Y. . §. Bajaj (1977). Applied and Fundamental Aspects of Plant Cell, Tissue, and
Organ Clulture. Springer. This comprehensive book covers various aspects of plant cell culture,
meluding protoplast culivre.

L. K. Vasil (1980). Perspectives in Plant Cell and Tissue Cullure. Academic Press, This book offers
detailed information on plant eell and tissue eulture techniques, with a section dedicated 1o
proloplast culiure.

T. A. Thorpe (1981). Plant Tissue Culture: Methods and Applications in Agriculture. Acacdemic

Press. This book provides an in-depth look at plant tissue colture methods, including protoplast
culture.
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PTCGHT/DSC/P76 Practical’s Based on PTCGHT/SEC/T/150 Plant Protoplast Culture

Learning Objectives of the Course: To provide students with-
1. Develop practical proficiency in protoplast isolation and culture by mastering protocols to isolate protoplasts
from plant tissues, assessing their viability, and establishing robust protoplast cultures.

2. Acguire expertise in in vitro regeneration technigues by successfully initiating and manipulating shoot
initiation, differentiation, and multiplication—including root initiation, single cell culture, and regeneration from
shoot tip, axillary bud, and meristem cultures—to regenerate complete plants,

-

Course Ouicomes ( COs) =
O completion of the course, students should be able o -

1: Proficiently exccute the isolation of protoplasts using standard pratocols and assess their viability to
ensure high-quality cell preparations for further eulture.

2: Successfully apply various tissue culture lechniques ineluding in vitro shoot initiation, differentiation,
multiplication, and root induction to regenerate complete plants from isolated cells.

3: Effectively perform single cell culture and initiale regeneralion from shoot tip, axillary bud, and
meristem cultures to produce genctically uniform planilets through clonal propagation,

Marks:-50 Total contact Hours:-60
List of Experiments

1) Protocol for isolation of protoplast.

2) Protoplast Culture techniques.

3) Viaility of protoplast

4) In vitro shoot initiation, differentiation and multiplication
4) Root initiation and differentiation.,

5) Single cell culture,

6) Shoot tip, auxillary bud, Meristem culture
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PTCGHT/SEC/T/151 Hardening of Plants

Learning Objectives of the Course: To provide students with-
1. Develop practical proficiency in proloplast isolation and culturc by mastering protocols to isolate

protoplasts from plant tissucs, asscssing their viability, and establishing robust protoplast cultures.

2. Acquire experlise in in vitro regencration techniques by successlully initiating and manipulating shoot
mmitiation, differentiation, and multiplication including oot initiation, single cell culture, and
regencration from shoot tip, axillary bud, and meristern cultires—to regenerate complete plants.

Course Ouicomes { COs):
On completion of the course, students should be able to -

1: Demonstrate proficiency in rooting in vitro plantlets and applying appropriate hardening protocols to
facilitale a successful lransition o ex vitro conditions.

2: Design and preparc opliral plant pot mixtures using various composts, chemical fertilizers, and other
501l amendments to support the acclimatization and healthy growth of plantlets,

3: Evaluate the role of controlled environments (e g, polyhouses, net houses) and sclect suitable potting
and repotting siratcgics to enhance the hardening process and improve plant estabhishment.

Marks:-50 ' Total Contact Houors (30 Periods)

Unit I: Rooting and hardening of in vitro plantlets

Unit II: Hardening: Hardening stages, Role of Polyhouse, Net House,

Unit I1I: Compost, types of compost, Chemical fertilizer, Cocopil,

Unit I'V: Soil in hardening. Plant pot mixture, Potting and repotting, selection of pot for different plants,

different types of potting medium.

Reference Books:-

Jacobs, D. F., Landis, T. D., & Wilkinson, K. M. (1999). Hardening. In Tropical Nursery Manual.
Timber Press.

Dumroese, R. K., & Landis, T. D. (2004). Plant Hardiness and Nursery Practices. In Restoration
and Reforestation of Boreal and Temperate Forests (pp. 123-145). Springer.

Westwood, M. N, (1988), Temperate-zone Pomology. Timber Press.

Adams, C. (2023). What is Hardening in Agriculture? Agruculture Lore. Retrieved from
Agriculture Lore

M. K. Razdan Plant tissuc culture by.

Kalyan Kumar De Plant tissue culture by Kalyan Kumar De.
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PTCGIT/SEC/P/177-114 Practical’s Based on PTCGHT/SEC/T/151

Learning Objeclives of the Course: To provide students wilh-
1. Develop practical skills in sclecting and prepating appropriate pols and media for plant hardening.

2. Acquire proficiency in diverse propagation techniques by applying methods tailored to horticultural,
medicinal, and aromatic plants, cnsuring clfeetive plant cstablishment and growth.

Course Outcomes ( COs) :
On completion of the course, students should be able to -

1: Evaluate and select appropriate pots, media, and pot mixtures, and apply various hardening methods
to ensure the successtul transition of in vitro plantlets to ex vitro conditions.,

2: Exceule ex-agar plant production, along with efficient potting and repotting techniques, to support
robusl plant growth and acclimatization.

3: Demonstrate proficiency in specialized propagation techniques tailored for horticultural, medicinal,
and aromatic plants, thereby enhancing plant diversity and commercial polential.

Marks:-50 Total contact Hours:-60
List of the Practical’s

1) Types of Pots and media for plant hardening

23 Ex agar plant

3) Potting and re-potting plant

4) Pol mixlure preparalion

5) Hardening methods and their utility.

6) Propagation of horticultural.

T) Propagation of Medicinal plants,

8) Propagation of Aromatic plans.
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PICGHT/SECT/152 Basics of Controlled Environment Plantations

Learning Objectives of the Course: o provide students with-
1. Understand the fundamental principles, history, and cument trends of controlled environment

plantations, including their role in modern agriculture and the greenhouse industry.

2. Develop practical knowledee of greenhouse construction, covering materials, space utilization, and
enviromnental control systems such as heating, cooling, lighting, and CO: corichment to optimize

Course Outcomes { COs) :
On completion of the course, students should be able o -

1: Define and critically assess the fundamentals, historical evolution, and current trends in controlled
cnvironmenl planlation, enabling them to understand its impact on modern agriculture.

2: Develop comprehensive designs [or greenhouse structures—inchuding selection of cover materials,
bench construction, and ¢fficient space utilization—cnsuring practical, safe, and cost-effective solutions
for comtrolled plant production.

3: Apply knowledge of heating, cooling, ventilation, lighting, and carbon dioxide carichment systems
to cffectively manage greenhouse cavironments, optimizing conditions for enhanced plant growth and
productivity.

Marks:-50 Total Contact Hours (30 Periods)

Uit I: Basics of Conirolled Environment plantation ,Delinition, concept, and history, Characleristics
of controlled enviromment plant production. Current statns and trends in greenhouse industry

Unit 11 Greenhouse structure and construction, Greenhouse cover materials.

Unit III: Bench construction and space ulilization in green house and shade net.

Unit 1V :Greenhouse heating, cooling, and ventilation. Lights and lighting. Carbon dioxide enrichment,

References books:

1) Plant Factory: An Indoor Vertical Farming System for Efficient Quality Food Production by Toyoki
Kozai

2) Hydroponic Food Production by Howard M. Resh
3) The Vertical Farm: Feeding the World in the 2 Ist Century by Dr. Dickson Despommier

4) Controlled Environment Horticulture: Improving Quality of Vegetables and Medicinal Plants by
Christoph-Martin Geilfus

5) Hydroponices for the Home Grower by Howard Resh
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PTCMSC-116 Practical’s Based on DSC-3 (M-3) Basics of Controlled Environment Plantations.

Learning Objectives of the Coursc: To provide students with-
L. Develop practical skills in constructing and managing a gieenhouse controlled environment,

2. Acquirc proficiency in horficultural analysis and performing accurate fertilizer concentration
calculations, and applying effective cleaning and mainicnance protocols to support sustainable crap
production.

Conrse Ouicomes { COs)
On completion of the course, students should be able to -

1: Canstruct greenhouses, install environmental control systems including lighling, and ensure oplimal
conditions for plant growth.

2: Evaluate the effects of growth regulators on sced germination and successfully produce seleeted floral
and vegetable crops under controlled conditions.

3. Conduct soil, watcr, and plant tissue analyses, caleulate Fertilizer concentrations aceurately, and
implement cffective cleaning and maintenance protocols for sustainable greenhouse operations.

Marks:-30 Tolal contact Hours:-60
List of Practical’s

1) Effect of growth regulators on sced germination,
2} Congtruction of Green 1Touse

3} Environmental controlling and installation.

4) Lights and Lighting construction.

3) Production of selected floral and vegetable crops
6) Handling ol soil, water, and plani tissue analysis
7) Fertilizer concentration calculations

8) Cleaning and Maintenance,
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This course will be available for the students from other faculty
PTCGHT /GE/T/150
Vegetative Propagation and Grafting
Course iype: General/ Open Elective Course Credits: 2,

Contaect Hours: 30 clock hours, 2 hours/ week Marks: 50,

Learning Objectives of the Course: To provide students with-
i) To provide an understanding of vegetative propagation and grafting technigques.

i) To explore the scicnlific principles and practical applications of vegetative propagation in agriculturg

and horticnlture,

Course Outcomes { COs) :

On completion of the course, students should be able to -

i) Understand the principles and methods of vegetative propagation and grafiing.
i} Acquire practical skills to perform propagalion and grafling techoiques.

iii) Appreciate the significance of propagation methods in agriculture, horticulture, and conservation.

Internal assessment: 20, External assessmeni: 30

IMMarks:-50 Total contact Hours:-30

Unit I: Basics of Vegetative Propagation

1. Prneiples of vegetative propagation: Definition and mmportance
2. MNatural methods: Bulbs, tubers, rhizomes, suckers, etc.

3, Artificial methods: Cutting, layering, division,

Unit 11; Grafting Technigues

1.Introduction to gralting: Delinition and significance

2. Types of grafiing: Whip grafiing, elefl grafling, bark grafling, approach grafling
3. Stock and scion selection and compatibility

Unit II1: Advanced Propagation Methods

1.Budding techniques: T-budding, patch budding, ring budding

2, Micropropagation techniques (overview)

3. Use of growth regulators and plant hormones in propagation
Unit IV: Applications of Prapagation and Grafting.

1. Role in crop improvement and production of hybrid varictics

2, Preservation and multiplication of rare plant species

3. Application in ornamental and fruit plants
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Suggested reading:
1. The Gralter's Handboaok by R.J. Garner

2 hilps:Awww sas npenn edut-dailevVegelativePropagation Teehnigques. pdf
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PTCGHT / VSC/T/150 Soil Cultivation {echnigues,
Course type: Vocational 3kill Course Credits Theory: 1; Contact Hours: 15 clock hours; 1 hours! weck

Marks: 25

Learning Ohjectives of the Course: To provide siudents with-
1, A comprehensive understanding of soil cultivation practices by mastering the tools and techniques used

for digging and mulching, managing soil fertility throngh application of organic and inorganic fertilizers
(including biofertilizers and mycorrhiza).

2. Acquire the ability to analyse and tmplement effcctive soil conservation stratepies by identifying
various types and causcs of soil crosion, understanding the impact of natural and anthropogenic factors
and methods Lo prevent soil degradation—iwith emphasis on sustainable practices and cultural initiatives
such as Vanamahotsava

Course Outcomes ( COs) :
On completion ol the course, students should be able to -

1: Explain the tools, methods, and practices used in soil eultivation, including application of various
organic and inorganic fertilizers.

2: Identify the causes and types of soil crosion and evaluate both natural and anthropogenic pressurcs
on soil health, while designing and applying methods for cffeetive soil conservation.

3: Develop and implement integrated soil management plans that combing soil fertility maintenance with
conscrvalion practices (such as those promoted during Vanamahotsava) o sustain long-term soil
| productivity and environmental quality.

Unit-I: Tools required for soil cultivation
Types of soil cultivation techmques- Types of digging, mulching.
Soil Fertility, Elements in plant nutrition, Nutrient cycles m soil,

Maintenance of soil fertility- Crop rotation benefits, use of organic Manurcs and Tertilizers, Use of
manures and fertilizers,

Classification of manures and fertilizers (Bulky organic manures- FY M, compost, slurry (rom biogas
plant, animal excreta, green manures; fertilizers- types. Biofertilizers (mitrogen fixing, phosphate
solubilising), mycorrhiza

Methods of application of fertilizers.

Unit-11: Soil Conservation
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Tvpes of soil crosion, and agenis of erosion, Natural - water, wind and aceclerated crosion- natural
calamities and anthropogenc pressures.

Stratcgics for sail conservation- physical, agronomic and agrostological methods of soil conservation,
Vanamahotsava and it impaortance.

Role of horticultural practices in soil and walcr conservation.

References

Arora, 15, (1990). Introductory Ornamental Horticulture. Kalyam Publishers.
Pant V, Nelson, 1991, Green House Operation and Management . Bali Publ.

Pradecpkumar T, Suma B, Jyothibhaskar & Sathcesan KN, 2007, Management of Horticultural Crops.
Parts 1, Il by New India Publications.

(George Acquaah. Horticulture, Principles and Practices . Eastern Feonomy Eddition.
Iyengar Gopalswamy. Complete Gardening in India

Alex Lauric and Victor h Ries. Floriculture, Fundamentals and Practices . Agrobios, India
Ramachandrappa and Nanjappa. Fertigation Technology, Agrobios, India

Prasad S and Kumar U . Green House Managemenl for Horticultural Crops. Agrobios India

Biswas T D and Mukherjee § K . Text Book of Soil Science by, Tata Me Graw-11ill Publishing Company
Limited.

Prasad S and Kumar U. Principles of Horticuliure , Agrobios India



Practical Course: PTCGHT / WVSC/PA 76
Conrse name: Soil Cultivation techniguoes
Course type: Vocatonal Skill Course Credits Practical: | Contact Hours: 30 clock hours; Zhours/ week

Marks: 23

Learning Objectives of the Course: To provide siudents with-
I. Develop proficiency in identilying various soil types and accuratcly cstimating critical soil

parameters—such as pH, water holding capacity, and organic matter content

2. Gain comprehensive knowledge in identifying and differentiating various fertilizers (both organic and

| inorganic), including the role of green manurc and biolertilizers, and understand the application off

physical and chemical methods m assessing soil fernlity.

Course Outcomes ( COs) :
On complelion of the course, students should be able to -

1= Classify various types of soil and accuratcly determing key parameters such as pH, water holding
capacity, and organic matter conlenl using standardized so1l lesting methods and kits.

2: Identify and distinguish among inorganic fortilizers and various types of organic fertilizers, green
manurc plants, and biofertihzers, understanding their roles in maintaining and enhancing soil fertality.

3: Scleet and effectively utilize appropriate tools for soil cultivation, apply physical and chemical
methods for fertilizer identification, and integrate these practices to optimize soil management and
fertility.

| Identification of types of soil,
2. Estimation of Soil pH, Water Holding Capacity of soil, Use of soil testing kit

3 Identlification of Fertilizers by physical and chemical methods: Urea, Ammonium Sulphate, Potassinom

Sulphaie, Super Phosphate Manures,

4 Plants used as green manure,

5 Types of organic fertilizers

6 Types of Biofertilizers

7 Study of tools used m so1l cultivalion.

B Study of organic matler in soil and its percentage
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Theory Course: PTCGHT / VSC/T/ 151 Course name: Phytoremediation
Course type: Vocational Skill Course Credits Theory: 1; Contact Hours: 15 clock hours; | howrs! week

Marks: 25

Learning Objeciives ol the Course: To provide sludents with-
1. The concept of phytoremedialion and its applications in environmental management.

2. To cquip students with practical skills to use plants for remediation of soil, water, and air.

3. To prepare students for carcers in Bnvironmental Scicnce, agriculture, and ccological restoration.

Course Outcomes { COs) @
On completion of the course, students should be able to -

I: Understand the principles, technigques, and applications of phytoremediation
2: Develop the ability to select appropriate plant species for specific remediation needs.

3: Equipped with the practical skills necessary to implement phytoremediation projects.

Unit-I: Fundamentals of Phytoremediation
Definition and importance of phytoremediation,

Mechanisms of phytoremediation: Phytoextraction, phytostabilization, phytodegradation, and
rhizofiltration.

Advantages and limitations of phytoremediation.

Unit-11: Contaminants and Target Sites.

Types of contaminants: Heavy metals, organic pollutants, hydrocarbons, radionuclides.
Selection criteria for contaminated sites: Soil, water, and air remediation.

Role of the rhizosphere and microbial interactions in remediation.

Unit-III: Plants in Phytoremediation.

Selection of plant species for specific contaminants.

Characteristics of hyperaccumulator plants.

Role of genetically modified plants in phytoremediation.

Techniques and Implementation and Examples of successful phytoremediation projects worldwide.
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Practical Course: PTCGHT / VSC/P/177
Course type: Voeational Skill Course Credits Practical: 1; Contact Hours: 30 clock hours; Zhours/ week

Marks: 25

Learning Objectives of the Course: To provide students with-
1. To provide hands-on experience in soil, water, and plant sampling techniques for remediation purposes.

2. To train students in identifying hyperaccumulator plants and their specific applications in
phytoremediation projects.

Course Outcomes ( COs) :
On completion of the course, students should be able to -

1: Students will acquire skills in collecting, analyzing, and interpreting soil and water samples for
contamination levels.

2: They will demonstrate the ability to select and use appropriate plant species for remediation based on
contaminants and environmental factors..

3:  Students will successfully design and monitor phytoremediation projects, evaluating their
cffectiveness and environmental impact.

1 Identification of hyperaccumulator plants and their remediation potential
2. Soil and water sampling from conlaminaied sites

3 Designing and sclting up a phytoremediation cxperiment (e.g., heavy metal remediation using scleeted
plants)

4 Manitaring plant growth and contamination removal cfficacy.

5 Field wisit to a phytoremedialion project or ceological restoration site
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