Category 11

Botany Courses for Undergraduate Programme of study with Botany as one of
the Core Disciplines

Biotechnology

DISCIPLINE SPECIFIC CORE COURSE (DSC-6.): Economic Botany and

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credits | Credit distribution of the | Eligibility criteria Pre-

& Code course requisite
Lectu | Tutoria | Practical/ of the
re 1 Practice course

(if any)

Economic 4 2 0 2 Class XII pass with Nil

Botany and Biology/

Biotechnolo Biotechnology

gy

LS-DSC-

BOT -6

Learning Objectives:

e To understand the economic importance of plants as cash crops - cereals, legumes,
spices, non-alcoholic beverages, oils and fibres.

e To understand the concepts and applications of the techniques of Plant Tissue Culture
and Recombinant DNA Technology in enhancing economic value of plants

Learning Outcomes: At the end of the course the students will have:
® knowledge of the nutritive and commercial / medicinal value of various plants and
plant parts used as sources of carbohydrates, proteins, spices, oil and beverages.
@ practice the methods / techniques of Plant Tissue Culture and apply tools of
Biotechnology in improvement of crops for economic potential.

Unit 1: Origin of Cultivated Plants 02 hours
Concept of centres of origin, their importance with reference to Vavilov’s work.
Unit 2: Cereals and millets 04 hours

Wheat, Rice and Maize: Origin, description of the part used, economic importance. Major
and minor millets (Pearl millet, Sorghum, Kodo millet and Finger millet).

Unit 3: Pulse crops 02 Hours
General account and economic importance with special reference to chickpea and pigeon pea.

Unit 4: Spices 03 Hours
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General account, part used and economic importance with special reference to cardamom,
clove and black pepper.

Unit 5: Beverage 02 Hours
Tea; morphology, types, processing, uses.

Unit 6: Oils and Fats 02 Hours
General account; Classification, Difference between essential oils and fatty oils, uses
(Sunflower, Soybean, Mint)

Unit 7: Fibre Yielding Plants 02 Hours
Classification of fibres. Cotton and Jute, description of part used and uses.

Unit 8: Plant Tissue Culture Technology 05 Hours
Introduction; nutrient media; aseptic and culture conditions, organogenesis (direct and
indirect) and somatic embryogenesis; androgenesis, embryo culture, endosperm culture,
protoplast culture Applications: micropropagation, generation of somaclonal variants,
synthetic seeds and germplasm conservation.

Unit 9: DNA Recombinant Technology 08 Hours
Introduction, Blotting techniques (Southern and Northern); PCR; Molecular DNA markers
(RAPD, RFLP) and DNA fingerprinting in plants. Genetic Engineering Techniques: Gene
cloning vectors (pUCI1S8, Ti plasmid); enzymes (nuclease, polymerase, kinase, ligase);
screening for gene of interest by DNA probe hybridisation, Insertion of genes into plant
(Agrobacterium mediated, biolistics); selection of recombinants by selectable marker and
reporter genes (GUS). Applications: Bt cotton, Golden rice, Flavr-Savr tomato, Edible
vaccines.

Practicals: 60 Hours

e Study of economically important plants through: specimens (Millets, Pigeon pea,
Chickpea, Tea, and Cotton), Sections (Wheat, Maize, Black pepper, Clove), Micro-
chemical Tests (Wheat, Soybean, Groundnut and Cotton).

e Principle and working of equipment used in Tissue culture: Laminar air flow cabinet,
Autoclave.

e Preparation of culture medium (MS medium), sterilisation and inoculation of explants
(Demonstration)

e Study of Micropropagation, Anther culture, Somatic embryogenesis, Endosperm and
Embryo culture

e Study of Molecular techniques: PCR, Blotting techniques

22. Extraction and separation of DNA.

23. Visit to any tissue culture/biotechnology laboratory

Suggested reading:

14. Bhojwani, S.S., Razdan, M.K. (1996). Plant Tissue Culture: Theory and Practice.
Amsterdam, Netherlands: Elsevier Science.

15. Bhojwani, S. S. and Dantu, P. K. (2013). Plant Tissue Culture: An Introductory Text.
Springer
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16.

17.

Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and
Applications. Washington, U.S.: ASM Press.

Kochhar, S.L.. (2011). Economic Botany in the Tropics, 4th edition. New Delhi,
Delhi: MacMillan Publishers India Ltd.

18. Newmann, Karl-Hermann (2020). Plant Cell and Tissue Culture: A Tool in

19.

Biotechnology, Springer
Wickens,G.E. (2012) Economic Botany: Principles and Practices. Springer

Additional Resources:

11.

12.
13.

14.

15.

16.

Note:

Park, S. (2021). Plant Tissue Culture: Techniques and Experiments, 4th Edition.
Elsevier

Ranabhatt, H. and Kapor, R. (2018). Plant Biotechnology {Woodhead Publishing}
Razdan, M. K. (2019). Introduction to Plant Tissue Culture, 3rd Edition {CBS /
Oxford & IBH}

Smith, R. H. (2013). Plant Tissue Culture: Techniques and Experiments, 3rd Edition
{Elsevier}.

Stewart, C. Neal (2016). Plant Biotechnology and Genetics, 3rd Edition {Wiley-
Blackwell}

Trigiano, R. N., Dannis, J. Gray (2019). Plant Tissue Culture, Development, and
Biotechnology {CRC Press}

Examination scheme and mode shall be as prescribed by the

Examination Branch, University of Delhi, from time to time.
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