111 Semester
Course 8: Plant Biotechnology
Credits -3

I. Learning Objectives: By the end of this course the learner has:

1. To acquire knowledge of sterilization techniques used in plant tissue culture.

2. To learn about various types of plant tissue culture practices.

3. To know the applications of plant biotechnology in production of novel plants.

Il. Learning Outcomes: Students at the successful completion of the course will be able to:
1. Explain the scientific techniques and tools used in plant tissue culture laboratories.

2. Appraise the applications of plant tissue culture in agriculture and horticulture sectors.
3. Acquire skills related to various aspects in plant tissue culture.

4. Evaluate the role of transgenic plants in solving certain plant related beneficiary issues.
5.Justify the role of plant biotechnology in bioenergy and phytoremediation.

6. Judge the biosafety and bioethics related to plant biotechnology.

I11. Syllabus of Theory:

UNIT-1: Basic techniques in plant tissue culture 10 Hrs.

1. Plant tissue culture: Definition, scope and significance; infrastructure and equipment
required to establish a tissue culture laboratory.

2. Sterilization techniques; formulation of media for plant tissue culture.

3. Concept of totipotency, initiation and maintenance of callus cultures; induction of
morphogenesis in vitro.

4. Somatic embryogenesis and organogenesis; factors affecting somatic embryogenesis and
organogenesis synthetic seeds and their applications.

UNIT-2: Organ and haploid culture techniques 8 Hrs.

1. Importance and applications of meristem culture, zygotic embryo culture, endosperm
culture.

2. Micropropagation and its uses, commercial exploitation of micropropagation.

3. Production of haploids using anther, pollen and unfertilized ovule cultures -



characterization and applications.

UNIT-3: Cell and protoplast cultures 12 Hrs.

1.Cell suspensions — continuous and batch cultures; mass cultivation of plant cells using
bioreactors.

2. Production of secondary metabolites from cell cultures, strategies used for enhanced
production of secondary metabolites. Biotransformation using plant cell cultures.

3. Isolation, purification and culture of protoplasts; methods used for protoplast fusion.

4. Somatic hybridization/cybridization —selection systems for somatic hybrids/cybrids, their
characterization and applications.

UNIT-4: Transgenic plants 8 Hrs.

1. Transgenic plants — definition, biosafety and ethical issues associated with transgenic
plants.

2. Herbicide resistance (glyphosphate), insect resistance (alpha amylase inhibitor).

3. Virus resistance (coat protein mediated, nucleocapsid gene), disease resistance (antifungal
proteins, PR proteins).

4. Quality improvement (Golden rice), Shelf-life enhancement (Flavr savr tomato).

UNIT-5: Advances in plant biotechnology 7 Hrs.

1. Plant synthetic biology and its applications; plant-based vaccines and therapeutics.

2. Biofortification and genetically modified foods.

3. Biodegradable plastics, polyhydroxybutyrate.

4. Applications of plant biotechnology in bioenergy production and environmental

remediation.
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V1. Suggested activities and evaluation methods:

Unit-1: Activity: Preparation of media for tissue culture.

Evaluation method: Assessment of skill in preparation of media in an effective manner.
Unit-2: Activity: Group discussion on various tissue culture practices.

Evaluation method: Active participation, critical thinking, content presentaion, collaboration
skills etc., based on a rubric.

Unit-3: Activity: Designing a bioreactor system for mass cultivation of plant cells.
Evaluation method: Awarding grade based on skills performed in designing a prototype
bioreactor.

Unit-4: Activity: Collection of scientific literature on various transgenic plants developed.
Evaluation method: Assess credibility and relevance of literature collected, analysis and
conclusions made.

Unit-5: Activity: Case studies on applications of plant biotechnology.

Assessment method: Based on data and Information collected, analysis and interpretation made,

presentation and organization of the report.
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I. Course Outcomes: On successful completion of this practical course, student shall be able to:

1.
2.
3.

Operate all the equipment and instruments in a plant tissue culture laboratory.
Establish callus and organ culture.

Obtain quality plants using micro-propagation techniques.

Il. Laboratory/field exercises:

1. Equipment used in plant tissue culture.

2. Sterilization techniques in plant tissue culture laboratory.
3. Preparation of culture media

4,
5
6
7
8

Callus induction and subculturing.

. Organogenesis using PGRs’
. Demonstration of cell and protoplast culture.
. Demonstration of organ cultures.

. Demonstration of anther and pollen cultures.



