B.Sc. BOTANY — 11 Semester
Open Elective Course (OEC - 3)

(OEC for other students)

Paper: Community Forestry

Code: OEC-3.1
Course Type of | Theory/ Credits | Instruction Total No. of | Duration of Formative Summative Total
No. Course Practical hour per Lectures / Exam Assessment Assessment Marks
week Hours / Marks Marks
Semester
OEC-
31 OEC Theory 03 03 42 hrs 2 hrs 40 60 100

Learning outcomes:
After completion of the course, the students will be able to;

e Understand community forestry and its conservation

e  Examine the use of trees and community forestry

e Interpret the role of indigenous / tribal people in conservation of forest

e  Examine the role of various community forestry conservation programs

e  Measure the different properties of trees such as wood volume, age, height,
volume etc.

Keywords:
Community forestry, Commercial forestry, Conservation Land uses, Timber harvesting

Unit | 14 lectures
Defining community forestry and conservation, Indigenous community-based forestry
systems and their changes, Case studies of indigenous forest management systems:
India., History of commercial forestry in India, Diseases of commercial forestry,
maintenance of forests, Protection form fire, illicit felling, Measurement of Trees-
Height, girth, wood density, wood quality, clear and selective felling.

Unit 1l 14 lectures
Role of community forestry in Environmental Conservation, Watershed management,
soil management, and poverty reduction, Trees as a forest management tool managing
vegetation to modify the climate, soil conditions & ecological processes, Social
considerations on land-uses.

Unit 11 14 lectures
State-sponsored community forestry and conservation programs, Changing paradigms




in forestry and environmental conservation, Community-managed commercial timber
harvesting. Community based forestry and collaborative conservation in India, factors
contributing to the rise of community forestry, Role of tribes in Forest and
management.

Suggested Reading

1. Agrawal, A and C.C. Gibson. (2001). Introduction: The Role of Community in
Natural Resource Conservation. In: Agrawal, A and C. C. Gibson
(eds).Communities and the Environment. NJ: Rutgers University Press

2. Mosse, D.(2001).“People's knowledge’, participation and patronage: operations
and representations in rural development. In: Cook, B & Kothari, U (eds),
Participation the newtyranny? Zed Press

3. Ong, C.K. & Huxley, P.K. (1996). Tree Crop Interactions—A Physiological
Approach. ICRAF.

4. Robinson, D. (2018). The Economic Theory of Community Forestry (Routledge
Explorations in Environmental Economics) Routledge.

5. Sagreiya, K.P. (1979). Forests and Forestry. National Book Trust, India, New
Delhi, P1-307.



B.Sc. BOTANY — 11 Semester
Open Elective Course (OEC - 3)

(OEC for other students)

Paper: Algal Cultivation and Applications

Code: OEC-3.2
Cou | Type | Theory/ Credi | Instructio | Total No. Duration | Formative Summative | Total
rse | of Practical | ts n hour per | of Lectures of Assessment | Assessment | Marks
No. | Cour week / Hours / Exam Marks Marks
se Semester

OE

C- | OEC Theory 03 03 42 hrs 2 hrs 40 60 100
3.2

Learning outcomes:

On completion of this course, the students will be able to;

o Understand core concepts and fundamentals of various levels of algal growth
e Translate various algal technologies for benefit of ecosystem
e Demonstrate algal growth in different types of natural water.
e Analyze emerging areas of Algal Biotechnology for identifying commercial
potentials of algal products & their uses.
Keywords:
Culture techniques, Algal growth, Algal blooms, Eutrophication, Algal
immobilization, Biofertilizers, Pollution indicators
Unit | 14 lectures

A brief account of culture techniques and media for algal research. Measurement of
algal growth: lag phase, log phase, stationary phase and death phase using biomass,
chlorophyll content. Limits to algal growth in natural waters. Dynamics and
consequences of marine & freshwater algal blooms;
Unit 11 14 lectures
Causative factors for eutrophication and its impact on algal blooms. Algal
immobilization: methods and applications, Algal technologies for the
restoration/maintenance of soil fertility; reclamation of usar soils. Restoration of
degraded aquatic systems through algae; High rate algal ponds for the treatment of
wastewaters for the production of useful biomass & fuels.




Unit 11 14 lectures
Emerging areas of Algal Biotechnology: Single cell proteins, bio-fertilizers, Algae as
food, medicine, feed, Biofuel, industrial products such as phyco-colloid (Agar-agar,
Algin, Carrageenan, Diatomite); A brief account of commercial potentials of algal
products & theiruses. Algae as indicators of pollution. Biofouling, Sewage
disposal.Waste-land reclamation. Use of Algae in experimental studies. Algae in
space. Algal toxins.

Suggested Readings

1. Hoek, C. and Van D. (2009) Algae: An Introduction to Phycology. Cambridge
University Pres

2. Bast, F. (2014). An Illustrated Reviewon Cultivation and Life History of
Agronomically Important Seapl ants. In Seaweed: Mineral Composition,
Nutritional and Antioxidant Benefits and Agricultural Uses, Eds. Vitor Hugo
Pomin, 39-70. Nova Publishers, New York ISBN:978-1-63117-571-8

3. Kumar, H.D.(1999). Introductory Phycology. Affiliated East-West Press, Delhi

4. Sahoo, D. (2000). Farming the ocean: seaweeds cultivation and utilization.
Aravali International, NewDelhi.

5. Bast, F.(2014). Seaweeds: Ancestors of land plants with rich diversity.
Resonance,19 (2)1032-10431SSN:0971-8044



B.Sc. BOTANY — Il Semester
Open Elective Course (OEC - 3)

(OEC for other students)
Paper: Landscaping and Gardening

Code: OEC-3.3
Cou | Type | Theory/ Credi | Instructio | Total No. Duration | Formative Summative | Total
rse | of Practical | ts n hour per | of Lectures of Assessment | Assessment | Marks
No. | Cour week / Hours / Exam Marks Marks
se Semester

OE

C- | OEC Theory 03 03 42 hrs 2 hrs 40 60 100
3.3

Learning outcomes:

After the completion of this course the learner will be able to:
e Apply the basic principles and components of gardening
e Conceptualize flower arrangement and bio-aesthetic planning
e Design various types of gardens according to the culture and art of bonsai
e Distinguish between formal, informal and free style gardens
o Establish and maintain special types of gardens for outdoor and indoor land scaping

Keywords:

Gardening, Landscaping, Flower arrangement, Vertical gardens, Roof gardens,
Computer aided designing

Unit | 14 lectures
Principles of gardening, garden components, adornments, lawn making, methods of
designing rockery, water garden, etc. Special types of gardens, their walk-paths,
bridges, constructed features. Green house. Special types of gardens, trees, their
design, values in land scaping, propagation, planting shrubs and herbaceous perennials.
Importance, design values, propagation, plating, climbers and creepers, palms, ferns,
grasses and cacti succulents.

Unit 1l 14 lectures
Flower arrangement: importance, production details and cultural operations, constraints,
post-harvest practices. Bio-aesthetic planning, definition, need, round country
planning, urban planning and planting avenues, schools, villages, beautifying railway
stations, dam sites, hydroelectric stations, colonies, river banks, planting material for
play grounds.




Unit 1 14 lectures

Vertical gardens, roof gardens. Culture of bonsai, art of making bonsai. Parks and
public gardens. Land scape designs, Styles of garden, formal, informal and freestyle
gardens, types of gardens, Urban land scaping, Land scaping for specific situations,
institutions, industries, residents, hospitals, road sides, traffic islands, dam sites, IT
parks, corporate. Establishment and maintenance, special types of gardens, Bio-
aesthetic planning, eco-tourism, indoor gardening, therapeutic gardening, non-plant
components, water-scaping, Xeri-scaping, hardscaping; Computer Aided Designing
(CAD) for outdoor and indoor scaping Exposure to CAD (Computer Aided Designing)

Suggested Readings

1. Berry, F. and Kress, J. (1991). Heliconia: An Identification Guide. Smithsonian
Books

2. Butts, E. and Stensson, K. (2012). Sheridan Nurseries: One hundred years of
People, Plans, and Plants. Dundurn Group Ltd.

3. Russell, T.(2012). Nature Guide: Trees: The world in your hands (Nature Guides).



B.Sc. BOTANY — IV Semester
Open Elective Course (OEC - 4)

(OEC for other students)

Paper: Plant Diversity and Human Welfare

Code: OEC-4.1
Cour | Type Theory / Credits | Instruction Total No. of Duration of Formative Summative Total
se of Practical hour per Lectures / Exam Assessment Assessment Marks
No. Cours week Hours / Marks Marks
e Semester
?E(l: OEC Theory 03 03 42 hrs 2 hrs 40 60 100

Learning outcomes:

After the completion of this course, the learner will be able to:

Develop understanding of the concept and scope of plant biodiversity

Identify the causes and implications of loss of biodiversity

Apply skills to manage plant biodiversity

Utilize various strategies for the conservation of biodiversity

Concept ualize the role of plants in human welfare with special reference to India

Keywords:

Biodiversity, Biodiversity loss, Hotspots, Biodiversity management, Conservation strategies,

Biodiversity awareness programmes

Unit I Plant Diversity and its Scope
Levels of biodiversity: Genetic, Species and Ecosystem; Agro-biodiversity and cultivated
plant taxa and related wild taxa. Values and uses of Biodiversity, Methodologies for
valuation, Ethical and aesthetic values, Uses of plants; Ecosystem services.

Unit I1: Loss of Biodiversity and Management of Plant Biodiversity
14 lectures

14 lectures

Loss of biodiversity-causes and implications, Hotspots of biodiversity, extinction of

species,

projected scenario for biodiversity loss. Organizations associated with

biodiversity management, IUCN, UNEP, WWF, UNESCO, NBPGR; Methodology for
execution; Biodiversity legislation; Information management and communication.




Unit Ill: Conservation of Biodiversity, Role of Plants in Relation to
Human Welfare 14 lectures

Conservation of genetic, species and ecosystem diversity, In situ and ex situ
conservation strategies, India’s biodiversity and its conservation Social approaches to
conservation, Biodiversity awareness programmes, Sustainable development.
Importance of forestry their utilization and commercial aspects; Avenue trees;
Ornamental plants of India; Alcoholic beverages; Fruits and nuts; Wood and its uses;
their commercial importal,

Suggested Readings

1. Krishnamurthy, K.V. (2004).An Advanced Text Book of Biodiversity-
Principles and Practices. Oxford and IBH Publications Co. Pvt. Ltd. New Delhi.

2. Singh, J. S., Singh, S.P. and Gupta, S.(2006). Ecology Environment and
Resource Conservation. Anamaya Publications, New Delhi, India.

3. Reddy, K.V. and Veeraiah, S. (2010). Biodiversity and Plant Resources.
Aavishkar publication, New Delhi.

4.  Heywood, V.H. and Watson, R.T.(1995). Global biodiversity and Assessment.
Cambridge University Press.



B.Sc. BOTANY — IV Semester
Open Elective Course (OEC - 4)

(OEC for other students)

Paper: Medicinal Plants in Health Care

Code: OEC-4.2
Cour | Type Theory / Credits | Instruction Total No. of Duration of Formative Summative Total
se of Practical hour per Lectures / Exam Assessment Assessment Marks
No. Cours week Hours / Marks Marks
e Semester
(—35(2: OEC Theory 03 03 42 hrs 2 hrs 40 60 100

Learning outcomes:
On completion of this course, the students will be able to:

Recognize the basic medicinal plants

Apply techniques of conservation and propagation of medicinal plants.
Setup process of harvesting, drying and storage of medicinal herbs
Propose new strategies to enhance growth of medicinal herbs considering the
practical issues pertinent to India

Keywords:
Medicinal plants, Traditional systems, endangered medicinal plants, Ethnobotany, Folk
medicines, Ethnic communities

Unit I History and Traditional System of Medicine 14 lectures
History, Scope and Importance of Medicinal Plants; Traditional systems of medicine;
Definition and Scope.

Ayurveda: History, origin, panchamahabhutas, saptadhatu and tridosha concepts,
Rasayana, plants used in ayurvedic treatments,

Siddha: Origin of Siddha medicinal systems, Basis of Siddha system, plants used in
Siddha medicine.

Unani:  History, concept: Umoor-e-tabiya, tumors treatments / therapy, polyherbal
formulations.

Unit 1l: Conservation, Augmentation and Ethnobotany and Folk

Medicine 14 lectures
Conservation of Eendemic and endangered medicinal plants, Red list criteria; In situ
conservation: Biosphere reserves, sacred groves, National Parks; Ex situ conservation:
Botanic Gardens, Ethnomedicinal plant Gardens.

Propagation of Medicinal Plants: Objectives of the nursery, its classification,




important components of a nursery, sowing, pricking, use of greenhouse for nursery
production, propagation through cuttings, layering, grafting and budding.

Ethnobotany and Folk medicines. Definition; Ethnobotany in India: Methods to study
ethnobotany; Applications of Ethnobotany: National interacts, Palaeo-ethno-botany. Folk
medicines of ethnobotany, ethnomedicine, ethnoecology, ethnic communities of India.

Unit 11l Medicinal Plants 14 lectures

Brief description of selected plants and derived drugs, namely Guggul (Commiphora)
for hypercholesterolemia, Boswellia for inflammatory disorders, Arjuna (Terminalia
arjuna) for cardioprotection, turmeric (Curcuma longa)f or wound healing, antioxidant
and anticancer properties, Kutaki (Picrorhiza kurroa) for hepatoprotection, Opium
Poppy for analgesic and antitussive, Salix for analgesic, Cincona and Artemisia for
Malaria, Rauwolfia as tranquilizer, Belladona as anticholinergic, Digitalis as
cardiotonic, Podophyllum as antitumor.

Suggested Readings:

1. Akerele, O., Heywood, V. and Synge, H. (1991). The Conservation of Medicinal
Plants. Cambridge University Press.

2. AYUSH (www.indianmedicine.nic.in). About the systems—An overview of
Ayurveda, Yoga and Naturopathy, Unani, Siddha and Homeopathy. New Delhi:
Department of Ayurveda, Yogaand Naturopathy, Unani, Siddha and
Homoeopathy (AYUSH), Ministry and Family Welfare, Government of India.

3. CSIR- Central Institute of Medicinal and Aromatic Plants, Lucknow (2016). Aush
Gyanya: Handbook of Medicinal and Aromatic Plant Cultivation.

4. Dev, S. (1997). Ethno-therapeutics and modern drug development: The potential
of Ayurveda. Current Science 73:909-928.

5. Evans, W.C. (2009). Trease and Evans Pharmacognosy, 16™edn. Philadelphia,
PA: Elsevier Saunders Ltd.

6. Jain, S.K. and Jain, Vartika. (eds.) (2017). Methods and Approaches in
Ethnobotany: Concepts, Practices and Prospects. Deep Publications, Delhi

7. Kapoor, L.D. (2001). Handbook of Ayurvedic medicinal plants. Boca Raton, FL:
CRC Press.

8. Saroya, A.S. (2017). Ethnobotany. ICAR publication.

9. Sharma, R.(2003). Medicinal Plants of India-An Encyclopaedia. Delhi: Daya
Publishing House.

10. Sharma, R. (2013) Agro Techniques of Medicinal Plants. Daya Publishing House,
Delhi.

11. Thakur, R.S., H.S. Puri, and Husain, A.(1989). Major medicinal plants of India.
Central Institute of Medicinal and Aromatic Plants, Lucknow, India.



B.Sc. BOTANY — IV Semester
Open Elective Course (OEC - 4)

(OEC for other students)
Paper: Floriculture

Code: OEC-4.3
Cour | Type Theory / Credits | Instruction Total No. of Duration of Formative Summative Total
se of Practical hour per Lectures / Exam Assessment Assessment Marks
No. Cours week Hours / Marks Marks
Semester
(_)Eg OEC Theory 03 03 42 hrs 2 hrs 40 60 100

Learning outcomes:

After completing this course the learner will be able to;

e  Develop conceptual understanding of gardening from historical perspective

e Analyze various nursery management practices with routine garden operations.
o  Distinguish among the various Ornamental Plants and their cultivation

e  Evaluate garden designs of different countries

e  Appraise the landscaping of public and commercial places for floriculture.

e Diagnoses the various diseases and uses of pests for ornamental plants.

Keywords:
Gardening, Transplanting, Mulching, Plant growth regulators, Ornamental plants,
Commercial floriculture

Unit | 14 lectures
Introduction: Importance and scope of floriculture and landscape gardening.
Nursery Management and Routine Garden Operations: Sexual and vegetative
methods of propagation; Soil sterilization; Seed sowing; Pricking; Planting and
transplanting; Shading; Stopping or pinching; Defoliation; Wintering; Mulching;
Topiary; Role of plant growth regulators.

Unit 11 14 lectures
Ornamental Plants: Flowering annuals; Herbaceous perennials; Divine vines; Shade
and ornamental trees; Ornamental bulbous and foliage plants; Cacti and succulents;
Palms and Cycads; Ferns and fern allies; Cultivation of plants in pots; Indoor
gardening; Bonsai. Principles of Garden Designs: English, Italian, French, Persian,
Mughal and Japanese gardens; Features of a garden (Garden wall, Fencing, Steps,
Hedge, Edging, Lawn, Flowerbeds, Shrubbery, Borders, Water-garden. Some
Famous gardens of India.




Floriculture and green house technology. Commercial aspects and exporting of
flowers and ornamental plants. Quranatine and testing requirements.

Unit 11 14 lectures
Landscaping Places of Public Importance: Landscaping highways And Educational
institutions. Commercial Floriculture: Factors affecting flower production;
Production and packaging of cut flowers; Flower arrangements; Methods to
prolong vase life; Cultivation of Important cut flowers (Carnation, Aster,
Chrysanthemum, Dahlia, Gerbera, Gladiolus, Marigold, Rose, Lilium, Orchids).
Diseases and Pests of Ornamental Plants.

Suggested Readings

1. Randhawa, G.S. and Mukhopadhyay, A. (1986).Floriculture in India. Allied
Publishers.

2. Adams, C., M. Early and J. Brrok (2011). Principles of Horticulture.
Routledge, U.K



