























































































































Preparation of culture media for bacterial and fungal culture.

Sterilization of medium using Autoclave and assessment for sterility.

Sterilization of glassware using Hot Air Oven and assessment for sterility.

Isolation and pure culturing of bacteria and fungi from rhizosphere /water samples.

9. Measurement of Microbial growth.

10.  Estimation of CFU count by spread plate method.

11.  Simple staining, Gram’s staining, Acid fast staining (permanent slide only), Capsule staining.
12, Assessment of microbiological quality of water.

13.  Visit to some nearby Fermentor, Malt or wine industry

14.  Preparation of wine from grapes or beer from rice/grains

S

Suggested Readings

Singh, R.P. (2018). Microbiology, 4" Ed. Kalyani Publishers

Schlegel, H.G. and Zaborosch, C. (2008). General Microbiology 7th Edition, Cambridge
Publications

Madigan, M.T., Martinko, J.M. and Parker, . (2014). Brock Biology of Microorganisms. 14" Ed.
Pearson/ Benjamin Cummings

Holt, John, G. (c1994). Bergey's Manual of Determinative Bacteriology 9th Edition, Baltimore:
Williams and Wilkins.

Subba Rao N.S. (2000). Soil Microorganisms and Plant Growth, 4” Ed., Oxford and IBH.

Rangaswami, G. and Bagyaraj, D.]. (2006) Agricultural Microbiology. 2™ Edition, PHI Learning,

Kannaiyan, S. Kumar, K. and K. Govindarajan. 2013. Biofertilizers Technology. Scientific

Publishers.

Okafor, N., Benedict, C. and Okeke. (2017). Modern Industrial Microbiology and Biotechnology.
Taylor & Francis.

Sivakumaar, P.K. (2010). An Introduction to Industrial Microbiology. S. Chand publishing.

Casia, J.R.L.E (2009). Industrial Microbiology. New Age International (P) Ltd. New Delhi.

Pradipta, K. and Mohapatra, 1.K. (2008). Textbook of Environmental Microbiology. 1. K.
International Pvt. Ltd.

Vivek Kumar. (2012). Laboratory Manual of Microbiology. Scientific Publishers.

Pareek, R.P. and Pareek, Navneet. 2019. Agricultural Microbiology. Scientific Publishers.

Dubey, R. C. and Maheshwari, D. K. 2013. A Textbook of Microbiology, 4/e. S. Chand Publishing

Arora, B. and Arora, D.R. (2007). Practical Microbiology. CBS Publishers and Distributors.

Karwa, A.S., Rai, M.K. and Singh, H. B. (2008). Handbook of Techniques in Microbiology,
Scientific Publishers.

Saxena, J., Bauntiyal, M. and Ravi, I. (2012). Laboratory Manual of Microbiology, Scientific
Publishers.

Cappucino, J. and Sherman, N. (2014). Microbiology: A Laboratory Manual. 10" Ed. Pearson.

BOT-DE-363: PLANT PATHOLOGY
(Credit Distribution L4:T0:P2 = 6 Credits)
Course Obijective
The objective of the course is to make students acquaint with various plant diseases, causal
organisms and their control, Parasitism and Disease Development (Disease Symptoms, Disease
cycle), Host-Pathogen Interaction and Management of Plant Diseases.
Learning outcomes
On completion of this course the students will be able to:
e Know various types of plant diseases and process of their development.
e Conceptualize the role of environment on disease development and various methods of
disease management.
e Identify and manage diseases of some major crop of the region.

Keywords: Plant diseases, symptoms, disease cycle, epidemiology, disease management.

Course Curriculum for B.Sc. (Hons.) in Botany Page 39



Unit I 06 Lectures
Plant diseases: Definition, concept and characteristic features. Types of Plant Diseases: Abiotic and
Biotic. Scope and Importance of Plant disease study. Pathogen and Parasite: Definition, concept and
characteristic features and types.

Unit II 12 Lectures
Parasitism and Disease Development: The Disease Triangle-Host, Pathogen and Environment.
Disease Symptoms- Concept and characteristic features; disease symptoms of: Bacterial, Fungal,
Viral, Mollicutes and Mycoplasma disease.

Disease cycle: Definition, concept and characteristic features; the steps of disease cycle;
Epidemiology and disease forecasting.

Unit IIT 15 Lectures
Host-Pathogen Interaction: Chemical and physical factors, genetic factors. Role of enzymes and
toxins of pathogen in plant diseases

Altered Physiology of Diseased Plant: Photosynthesis; Translocation; Respiration; Growth and

Reproduction.
Defense Mechanism of Host: The mechanism of host defense; Structural and Chemical Defense.
Unit IV 27 Lectures

Management of Plant Diseases: Regulatory, Cultural, Biological, Physical and Chemical Control
methods.

Study of symptoms, causal organism, disease cycle and control measures of important crops of
Northeast India - Rice, Maize, Potato, Cabbage, Mustard, Chilly, Tomato, Brinjal, Orange, Apple,
Grapes, Kiwi, Tea and Timbers.

Practical 60 Hours

1. Collection of diseased parts of plants and Identification of symptoms of fungal, bacterial,
viral and insect diseases.

2. Study of the symptoms of important diseases and their causal organisms of the following
plants: Rice, Maize, Potato, Cabbage, Mustard, Chilly, Tomato, Brinjal, Orange, Apple,
Grapes, Kiwi, Tea and Timbers.

3. Understanding the formulations and preparation of pesticides solutions.

Suggested Readings

Singh R.P. (2019). Plant Pathology. 3rd Edition. Kalyani Publishers.

Singh, R.S. (2009). Plant Diseases, Oxford & IBH Publications, New Delhi.

Mehrotra, R.S. and Agrawal, A. (2006). Plant pathology. 6" Ed. Tata-McGraw Hill, New Delhi

Rangaswami, G. and Mahadevan, A. (2004). Diseases of Fruits and Vegetable Crop Plants in India.
4™ Ed. Prentice Hall of India Pvt. Ltd., New Delhi.

Agrios, G. N. (2005). Plant Pathology, 5" Edition, Department of Plant Pathology, University of
Florida, Elsevier Academic Press Publication,

Dickinson, M. (2003). Molecular Plant Pathology, School of Biosciences, University of Nottingham,
UK, Bios Scientific Publishers, Taylor & Francis Group.

Vidhyasekaran, P. (2004). Concise Encyclopedia of Plant Pathology by The Haworth Press Inc.
Press Publication

Strange, R. N. (2003). Introduction to Plant Pathology, University College London, Wiley & Sons
Publication.
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BOT-DE-364: BIO-ANALYTICAL TECHNIQUES

(Credit Distribution 1.4:T0:P2 = 6 Credits)
Course Obijective
The objective of the course is to make students gain knowledge on various techniques and
instruments used for the study of plant biology.
Learning outcomes
On completion of this course the students will be able to:

e Develop conceptual understanding of cell fractionation.

e (lassify different types of chromatography techniques.

e Explain the principle and application of various microscopic techniques.

e Apply suitable strategies in data collections and disseminating research findings.

Keywords: HPLC, Fluorochrome, AGE, PAGE, FACS, SEM, TEM

Unit I: Cellular Fractionation and Separation Techniques 14 Lectures
Good laboratory practices, Cell fractionation, Cell wall degradating enzymes, Sedimentation of
cellular particles, Mobility of particles under external centrifugal forces, type of centrifugation:
Differential and density gradient centrifugation, type of rotors, analytical centrifugation for
estimation of mass of biological molecules, Svedberg equation, ultracentrifugation and applications.
Unit II: Characterization of Biomolecules 16 Lectures
Principle; Paper chromatography; Column chromatography, TLC, GLC, HPLC, Ionexchange
chromatography; Molecular sieve chromatography; Affinity chromatography. Mass spectrometry; X-
ray diffraction; X-ray crystallography; Characterization of proteins and nucleic acids;
Electrophoresis: AGE, PAGE, SDS-PAGE.

Unit III: Visualization Molecules in Living Cells 16 Lectures
Principles of microscopy; Light microscopy; compound microscopy, Fluorescence microscopy;
Confocal microscopy; Use of fluorochromes: (a) Flow cytometry (FACS); (b) Applications of
fluorescence microscopy: Chromosome banding, FISH, chromosome painting; Transmission and
Scanning electron microscopy — sample preparation for electron microscopy, cryofixation, negative
staining, shadow casting, freeze fracture, freeze etching. Use in biological research, auto-
radiography, pulse chase experiment.

Unit I'V: Data Collection, Processing and Analysis 14 Lectures
Data collection methods, population, samples, parameters; Representation of Data: Tabular,
Graphical; Measures of central tendency: Arithmetic mean, mode, median; Measures of dispersion:
Range, mean deviation, variation, standard deviation; Chi-square test for goodness of fit.

Practical 60 Hours
1. To separate nitrogenous bases by paper chromatography.

To separate sugars by thin layer chromatography.

Isolation of chloroplasts by differential centrifugation.

To separate chloroplast pigments by column chromatography.

To estimate protein concentration through Lowry’s methods.

To separate proteins using PAGE.

To separation DNA (marker) using AGE.

Study of Blotting techniques: Southern, Northern and Western, DNA fingerprinting, DNA

sequencing, PCR through photographs. Demonstration of ELISA.

9. Study of different microscopic techniques using photographs/micrographs (freeze fracture,
freeze etching, negative staining, positive staining, fluorescence and FISH).

10. Preparation of permanent slides (double staining).

11. More Practical may be added depending on the local habitats and available facilities

A ol
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Suggested Readings

Ausubel, F., Brent, R., Kingston, R. E., Moore, D.D., Seidman, J.G., Smith, J.A., Struhl, K. (1995).
Short Protocols in Molecular Biology. 3rd edition, John Wiley & Sons.

Kitson, F.G., Larsen, B.S., McEwen, C.N. (1996). Gas Chromatography and Mass Spectrometry: A
Practical Guide. 1" Edition. Academic Press.

Lioyd R. Snyder, Joseph J. Kirkland, Joseph L. Glajch (1997). Practical HPLC Method
Development. 2™ edition. Wiley-Interscience.

O David Sparkman, Zelda Penton, Fulton Kitson (2011). Gas Chromatography and Mass
Spectrometry: A Practical Guide. 2™ Edition. © Academic Press.

Plummer, D.T. (1996). An Introduction to Practical Biochemistry. 3rd edition. Tata McGraw-Hill
Publishing Co. Ltd. New Delhi.

Robert P. A. (2001). Identification of essential oil components by gas chromatography/ quadrupole
mass spectroscopy. Carol Stream, Ill. : Allured Pub. Corp., ©2001.

Ruzin, S.E. (1999). Plant Microtechnique and Microscopy, Oxford University Press, New York.
U.S.A.

Zar, J.H. (2012). Biostatistical Analysis. 4th edition. Pearson Publication. U.S.A.

BOT-DE-369: PROJECT WORK (DISSERTATION)

(Credit Distribution LO:T0:P6 = 6 Credits)

Course Obijective
The aim of this course is to provide an active learning experience to the students through minor
projects, and nurture under the guidance of a mentor their analytical thinking and problem solving
skills.
Learning Outcomes
On completion of this course the students will be able to:

e Acquire critical thinking and skills to plan and execute a minor research project.

e Properly collect and analyze data.

e Develop written and verbal presentation skills.

Students may opt for dissertation in lieu of any one DSE paper. The topic of dissertation work,
either field based or lab based, shall be decided in the beginning of the VI semester by the faculty
committee of the Botany department of affiliated colleges giving due consideration to the choice of
the students and the facilities available in the department. The dissertation has to be submitted by
the students before completion of the semester examination.

Internal assessment and Final evaluation of the dissertation shall be done as per the provisions
mentioned in the regulation cited above.

The marking for the dissertation shall is as follows:

Report: 50 Marks, Presentation: 10 Marks, Viva-Voce: 20 Marks.
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ENG-AE-111 Communicative English
Credit: 1.3:T1:P0O Lecture Hour: 40

Course Obijective
The course aims to train learners to be more effective at communicating successfully in interviews,

public speaking, letter writing, report writing, presentations, and inter-personal debates and

conversations. The learner also imbibes the fundamentals of communication and the art of

persuasive speaking and writing which depends crucially on clarity of thought and contextual

understanding expressed through appropriate vocabulary.

Learning Outcomes

After completion of the course, learners will be able to master the art of persuasive speech and

writing, the art of listening, reading, and analysing; spend the bulk of their time in class in practical

exercises of reading and writing; develop critical thinking skills; and they will be introduced to

established principles of academic reading and writing. Other specific outcomes:

e Identify deviant use of English both in written and spoken forms

e Recognize the errors of usage and correct them and write simple sentences without committing
errors of spelling and grammar

¢ Developing own competence in using the language

e Understand and appreciate English spoken by others

e Use language for speaking with confidence in an intelligible and acceptable manner

¢ Understand the importance of reading for life and develop an interest for reading

¢ Read independently unfamiliar texts with comprehension

e Understand the importance of writing in academic life and career.

Module 01:  Poetry: William Shakespeare — All the World is a stage; William Wordsworth — 1
wondered lonely as a Cloud; Ralph Waldo Emerson — The Mountain and the
Squirrel; Emily Dickinson — Success is Counted Sweetest; Robert Frost - Stopping
by Woods on a Snowy Evening; Rabindranath Tagore — Where the Mind is without
Fear; A. K. Meherotra — Songs of the Ganga.

Module 02:  Short Stories: R.K. Narayan — Lawly Road; Mulk Raj Anand — Barbar’s Trade
Union; Somerset Mangham — The Luncheon; Guy De. Maupassant — The Necklace;
Anton Chekhov — The Lament; O’ Henry — The Last Leaf; Manoj Das — The
Submerged Valley.

Module 03: One-Act Plays and Short Fiction: (a) Norman Mckinnell - The Bishop’s Candle
Sticks; Anton Chekov — A Marriage Proposal; Eugene Lonesco — The Lesson;
August Strandberg — Miss Jullie; Fritz Karinthy— Refund; (b) Harper Lee — To kill a
Mocking Bird, (Or) R. K. Narayan — Vendor of Sweets.

Module 04: Fundamentals of Grammar: Parts of speech, Articles and Intensifiers, use of tense
forms, Use of Infinitives, Conditionals, Adjectives and Adverbs, Prepositions,
Making Affirmative, Negative and Interrogative, Making Question Tag.

Module 05: Composition Practice: (a) Comprehension, Précis Writing, Paragraph Writing (150
wortds), Letter writing — Personal, Official, Demi-official, Business, Public speaking,
Soft Skills, Interviews, Preparing Curriculum Vitae, Report (Meetings and Academic)
writing; (b) Communication Practice — Introducing yourself, Introducing people to
others, Meeting People, Exchanging Greetings, Taking Leave, Answering the
Telephone, Asking Someone for Some Purpose, Taking and Leaving Messages, Call
for help in emergency.
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Module Weightage of Marks Theory Practical

Module 01 20% v
Module 02 20% v
Module 03 20% v
Module 04 20% v 4
Module 05 20% (4 (4

Practical Exercises
The students are required to:
1. know dictionary and its types, mapping a dictionary to locate words, and multiple uses of

dictionary/ies

2. know the uses of Thesaurus/Lexicon/Activator/Encyclopaedia

3. know Note making/taking

4. know information transfer exercises

5. know the usage library resources properly

6. know citing references or developing a bibliography

7. Edit a piece of self and peer writing, writing and revising the drafts and preparing the final
draft

8. Understand and appreciate the principle of politeness in relation to the speaker/ listener,
debating, ex-tempore speeches, and other discourses.

Suggested Readings

Crystal, David (1985) Rediscover Grammar with David Crystal. Longman.

Hewings, M. (1999) Advanced English Grammar. Cambridge University Press.

Bakshi, R. N. A course in English Grammar, Orient Longman

Krishnaswamy, N. Modern English — A Book of Grammar, Usage and Composition. MacMillan
India Ltd.

Bailey, Stephen (2003). Academic Writing. London and New York, Routledge.

Grellet, F (1981). Developing Reading Skills: A Practical Guide to Reading Skills. New York, CUP

Hedge, T. (2005). Writing. London, OUP

Kumar, S and Pushp Lata (2015). Communication Skills. New Delhi, OUP

Lazar, G. (2010). Literature and Language Teaching. Cambridge, CUP

Nuttall, C (1996). Teaching Reading Skills in a Foreign Language. LLondon, Macmillan

Raman, Meenakshi and Sangeeta Sharma (2011). Technical Communication: Principles and Practice.
New Delhi, OUP

Note: Students are advised to use latest edition of text books. For reading the texts, available sources of texts
and help of the Web source may be taken.
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HIN-AE-111 f§€l f&T9T (Hindi Sikshan)

$fse (Credit): 1L3:T1:P0 A 5 (Lecture Houts): 40
(T8 O o T ¥ Tl lRreneTia wnaashu < Aot |t forrifeia o for € | e o =R g | foh 2
Tk 3oRTS o To1d ARSI ht e fAriiia §)

IRV WIS, FEIlae, FEI qo1 Jeffores qReed | il & ar-aiere 4 (@R e | e 4
ideqgica e T HIETchR oq TG 309~ HAT | TAerTiofl § THIcHe iRt [ ied FT | 9Tl
T & HTeqH G T &1 AR 167 YaH T |

TR 1: TSI UF SIS uieesr | fewdt o1 meey; OHeh Tt 3T Sierener st fa=dt & 31=aw; TamTd o,
7T, fors=r Sed= T g=ree T | TN — 10
TRTS 2: ATAW TAT: THEH o A U, THIEHIT G, TR G, T UEe= & o Ao TFT-;
HATHTIIETIN Tef gLET = ATt HTeATeehT Tef Uierell o shid shi ferfer | I — 10
THIS 3: SATAGTNG oIE: FHrITer =, S8 =iy, gomT ; 1o, Frige; wrle; Tidded, geed; daur,
HTCHTTEOT TUT $HA THEH-, HHIH, AT HT T | I - 10
FHRIS 4: GSTATCHER TG HiordT, T, A1 TT ThishT, Heler, AT o1 ey o= | e — 10
Suetourat -fédt frerr & grafea gq o d foremeff fewl wreT o TR Tey qor wser fowdt & &
G § TSI g el o aifrd gu) fewat AT ot sl SRt 37 sed SRy Hew & ga |

&=t e sArenieq vt foeer @ foenfeiay st 3terTa SR ma oy SteiE AT % 31fdieE sareETi e
HSHTCH: i | S[S1 SR 1 ST Hehl

T TrUTE UgHa: e, e, wgeei-, arii-aia S st 1 |

Module Weightage of Marks Theory Practical / Numerical
Module 01 25% v v
Module 02 25% v v
Module 03 25% v v
Module 04 25% v
HETTh T=0

1. oT=at fewdt S I

2. HIRTNGh fewdl SATeRToT TR &1 BSCEIR

3. fe=dt vmr - S ey foemdt

4. A wET R ECIRILI

5. efifaer: g it 3 . oprraet o

6. A fewal - ST A e

7. ORI hAt | &< o 3= - M Sfemeda, ToenAd, faedt

8. efifasH ored : ST ISR / S, TsTehAe, faeeft

9. Yfear a1eh I e : St g R, TR, faeeft

10. et amat Rieq : Torgrer Fum, TSteRne, foeeft
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EVS-AE-121: ENVIRONMENTAL STUDIES

Credits: L4:T0:PO = 4 Credits Lecture Hours: 60
Course Objective

The objective of this paper is to provide basic concept of on Environment, Ecology, Natural Resources,
Importance of biodiversity and need for their conservation along with various environmental issues and
Govt. policies, and Environmental movements.

Learning outcomes

e Learners will be able to understand environment science and its importance.
e Learners will understand the various types of pollution and hazards caused by them.
e Learners will understand ways to monitor environment and the vatious green technologies.

e Learners will know the various Acts enacted for the protection of the environment.

Key Words: Environment, Ecosystem, Natural Resources, Biodiversity, Environmental Issues and Policies

Unit I: Basic Concept of Environment 12 Lectures
Environment: Definition, scope and importance; Multidisciplinary nature of environmental studies. Concept
of sustainability and sustainable development.

Ecosystem — Concept, Structure and function; Energy flow in an ecosystem: food chains, food webs,
ecological pyramid. Ecological succession. Ecosystem services.

Unit IT: Natural Resources 12 Lectures
Land as a resource, Land use patterns, land degradation, soil erosion and desertification.

Forest Resources, Use and over-exploitation; Deforestation - causes and impacts on environment.

Water Resources, Use and over-exploitation of surface and ground water; floods, droughts, Case studies on
conflicts over water (international & inter-state).

Energy Resources, Renewable and non-renewable energy sources, growing energy needs, use of alternate
energy sources.

Traditional ecological knowledge.

Unit II1: Biodiversity and Conservation 12 Lectures
Biodiversity: Definition, levels (genetic, species and ecosystem diversity) and values; Biogeographic zones of
India; Biodiversity hot spots. Threats to biodiversity: Habitat loss, poaching of wildlife, man-wildlife
conflicts, biological invasions.

Conservation of biodiversity: Ir-situ and Ex-situ conservation of biodiversity.

Ecosystem and biodiversity services: Ecological, economic, social, ethical, aesthetic and Informational
value.

Unit IV: Environmental Issues and Policies 24 Lectures
Environmental pollution: types, causes, effects and controls of Air, water, soil, noise, solid waste and
nuclear pollution.

Global environmental issues: Climate change, global warming, ozone layer depletion, acid rain and impacts
on human communities and agriculture.

Salient features of Environment Laws: Environment Protection Act; Air (Prevention & Control of
Pollution) Act; Water (Prevention and control of Pollution) Act; Wildlife Protection Act; Forest
Conservation Act. International agreements: Montreal and Kyoto protocols and Convention on Biological
Diversity (CBD). Paris agreement, Nagoya Protocol.

Human Communities and the Environment: Human population growth: Impacts on environment,
human health and welfare.

Disaster management: Floods, Earthquake, Cyclones and Landslides.

Environmental movements: Chipko, Silent valley, Bishnois of Rajasthan.
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Suggested readings

Bharucha, E. 2020. Textbook for Environmental Science for undergraduate students. University Grants
Commission, New Delhi.

Gupta Abhik and Gupta Susmita. 2021. Environmental Studies: Principles and Practices. 344 pages, SAGE
Texts.

Ahluwalia, V.K.. Environmental Studies. 20d Ed. TERI Press.

Kaushik Anubha and Kaushik, C.P. 2018. Perspectives in Environmental Studies. 6t Ed. New Age
International Pvt. Ltd.

Krishnamurthy, K. V. 2020.An advanced textbook on Biodiversity: Principles and Practice. CBS
Publisher and Distributors

Ambasht, R. S. and Ambasht, P.K. 2017. Environment and Pollution an Ecological Approach 5" Ed. CBS
Publisher and Distributors.

Ambasht, R. S. and Ambasht, N.K. 2017. A textbook of Plant Ecology. 150 Ed. CBS Publishers and
Distributors, New Delhi.

Singh, J.S., Singh, S.P. and Gupta, S.R. 2014. Ecology, Environmental Science and Conservation. S. Chand
Publishing, New Delhi.
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SKILL ENHANCEMENT COURSE (SEC)

BOT-SE-001: ORGANIC FARMING

(Credit Distribution L2:T0:PO = 2 Credits)
Course Obijective
The objective of the course is to make students gain knowledge on Organic Agriculture and farming
and use of eco-friendly biofertilizers like Azospirilium Azotobactor, and mycorrhizae (VAM), their
identification, multiplication and recycling of the organic waste.
Learning outcomes
On completion of this course the students will be able to:
e Develop their understanding on the concept of Organic agriculture, Certification Process,
Product Labeling and Regulatory Mechanisms.
e Identify the different forms of Organic Manures and biofertilizers, methods of their
production and application for better crop production and their uses.
Keywords: Organic agriculture, Certification, Product Labeling, Organic Manures, Biofertilizers

Unit I: Organic Agriculture 07 Lectures

— Concept and origin; The principles of Organic Agriculture; Comparative perspective of Organic
and Conventional Agriculture; Organic Agriculture in the world and in India.

Unit II: Organic Certification 08 Lectures
Organic Certification— Certification Process, Product Labeling; Regulatory Mechanisms for Organic
Certification in India. National Standards for Organic Production.

Unit IIT: Organic Manures 07 Lectures
Organic Manures— Types and advantages of organic manures, Humification. Composting— types
and factors influencing composting; Vermi-composting and Benefits. Bio-compost — Preparation,
application and storage using organic waste materials.

Unit IV: Biofertilizers 08 Lectures
Types, advantages and applications, Methods of Biofertilizer production (Azospirillum, Azotobacter,
VAM); Advantages and disadvantages of Biofertilizers.

(Note: Students’ visit to a local organic composting production facility and organic farming plot should be arranged by
the Institution)

Suggested Readings

Maliwal, P.I.. (2021). Principles of Organic Farming: Text Book. Scientific Publishers.

Palaniappan, S.P. and Annadurai, K. (2014). Organic Farming Theory & Practice. Scientific
Publishers.

Sharma, A.K. (2018). A Handbook of Organic Farming. Agrobios Publishers, India.

Veeresh, G. K. (2010). Organic Farming. Foundation Books, Cambridge University Press.

Alexander Mc Gregor, Lynn Pugh and Jerry Larson (2009). Fundamental of Organic Farming and
Gardening. Georgia Organics.

Ann Larkin Hansen (2010). The Organic Farming Manual (A Comprehensive Guide to Starting and
Running a Certified Organic Farm). Storey Publishing LLC.
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BOT-SE-002: MUSHROOM CULTIVATION

(Credit Distribution L1:T0:P1 = 2 Credits)
Course Obijective
The objective of this paper to make aware student about the edible mushrooms (nutritional and
medicinal mushrooms), mushroom growing techniques and their Post-harvest handling and
marketing.
Learning outcomes
On completion of this course the students will be able to:
e Learn the importance, prospect and suitable cultivation techniques for various types and
categories of mushrooms.
e Understand the role of nutritional and environmental factors in mushroom production, and
management the diseases of mushrooms.

e Know the Government Schemes and Policies for mushroom cultivation

Keywords: Edible mushrooms, Cultivation techniques, Diseases, Post-harvest handling of
produces, Government Policies and Funding.

Unit I 02 Lectures
Edible mushrooms — Types, nutritional and medicinal importance; Global and National Scenario of
mushroom production and marketing; Mushroom production: nutritional and environmental
factors; Prospect of Mushroom Cultivation in Arunachal Pradesh.

Unit I1 03 Lectures
Basic techniques and steps in Mushroom cultivation — Starter culture, Spawn production and
substrate preparation techniques. Substrate supplementation. Casing soil: preparation technique.
Unit III 06 Lectures
Methods of commercial cultivation for Button (Agaricus bisporus), Oyster (Pleurotus sp.), Paddy straw
(Volvareriella volvacea) and Shiitake mushrooms (Lentinula edodes). Common fungal and bacterial
diseases of mushrooms and their management

Unit IV 04 Lectures
Post-harvest handling and marketing of mushrooms. Farm design for Button, Oyster, Paddy straw
and Shiitake mushrooms. Government Schemes and Policies for mushtoom cultivation
Entrepreneurships and funding agencies.

Practical 30 Hours

1. Laboratory techniques and handling of various equipment for Starter culture, Master spawn
and commercial spawn production, preservation and handling of spawn.

2. Culture Maintenance and Preservation Techniques

3. Substrate preparation, steam sterilization and chemical treatment method of paddy straw
and other locally available cereal straw.

4. Method of wheat straw based Compost; Casing Soil.

5. Mushroom Cultivation of: Oyster mushrooms and Button Mushroom.

6. Identification of common fungal and bacterial diseases of Oyster/Button Mushrooms.

(Note: Students’ visit to a local Mushroon: farm should be arranged by the Institution)

Suggested Readings

Singh, M., Vijay, B., Kamal, S. and Wakchaure, G. C. (2011). Mushrooms Cultivation, Marketing
and Consumption: Directorate of Mushroom Research (ICAR), Chambaghat, Solan (HP).

Tripathi, D.P. (2017). Mushroom cultivation. Oxford & IBH Publishing.

Bahl, N. (2018). Handbook of Mushrooms. 4" Ed. Oxford & IBH Publishing,

Kapoor, J.N. (1999). Mushroom cultivation. Publications and Information Division, ICAR, Krishi
Anusandhan Bhavan, Pusa, New Delhi-1100012

Stamets, Paul. (2000). Growing Gourmet and Medicinal Mushrooms. 3* Ed. Ten Speed Press. UK.
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BOT-SE-003: BOTANICAL GARDEN AND LANDSCAPING

(Credit Distribution L1:T0:P1 = 2 Credits)
Course Obijective
The objective of this paper is to gain knowledge of gardening, cultivation, multiplication, raising of
seedlings of various types of plants.
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 public garden, formal, informal and free style gardens

e Hstablish and maintain special types of gardens for outdoor and indoor landscaping

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

Unit I 03 Lectures
Garden — definition, components, adornments, lawn making, methods of designing rockery, water
garden etc.; Greenhouse & conservatories; garden walk-paths, bridges, constructed features.
Unit IT 04 Lectures
Nursery techniques on medicinal plants, timber, fruits and ornamental plants; Flower arrangement:
production details and cultural operations, constraints, post-harvest practices; Herbs, shrub,
climbers and tree garden. Concept of Moss garden: design, establishment, maintenance.
Unit III 04 Lectures
Vertical gardens, roof gardens; Art of making bonsai; Parks and public gardens: Landscape designs,
Styles of garden, formal, informal and free style gardens; Urban landscaping, Landscaping for
government office premises, educational institution.
Unit IV 04 Lectures
Garden: Establishment and maintenance, special types of gardens; Bio-aesthetic planning,
ecotourism, theme parks, indoor gardening, therapeutic gardening, non-plant components, watet-
scaping, xeri-scaping, hard-scaping; Exposure to Computer Aided Designing (CAD) for outdoor
and indoor-scaping,.
Practical 30 Hours
Note: Suitable practical may be conducted using available facilities. Students’ visit to established
gardens in Arunachal Pradesh and adjoining areas should be arranged by the Institution.

1. Methods of mass propagation and Nursery techniques on medicinal plants, ornamental and

various categories of plants.

2. Identification of pathogenic and non-pathogenic diseases of garden plants and grasses.

3. Hydroponics of herbs.

4. Cultivation of ornamental aquatic plants.

5. Exposure to Computer Aided Designing (CAD) for outdoor and indoor-scaping.
Suggested Readings

Bhattacharjee, S.K. (2004) Landscape Gardening and Design with Plants. Aavishkar Publishers and
Distributors, Jaipur.

Nambisan, K.M.P. (1992). Design Elements of Landscape Gardening. Oxford & IBH, New Delhi.

Iyenger, Gopalswamy. (1990). Complete Gardening in India. IBH, Bangalore.

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

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

Singh Paramjit and Dash, Sudhansu S. (2017): Indian Botanic Gardens - Role in Conservation.
Botanical Survey of India, Kolkata.

Nayar, M. P. (1987): Network of Botanic Gardens. Botanical Survey of India, Kolkata.
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Oldfield Sara (2010): Botanic Gardens: Modern-Day Arks. MIT Press, One Rogers Street,
Cambridge.

Lane Mark (2020): Royal Gardens of the World: 21 Celebrated Gardens from the Alhambra to
Highgrove and Beyond. Kyle Books, UK.

BOT-SE-004: NURSERY AND GARDENING
(Credit Distribution L1:T0:P1 = 2 Credits)
Course Obijective
The objective of this paper is to gain knowledge of nursery bed preparation, seed types, seed
selection and seed production technology, multiplication by vegetative propagation and gardening.
Learning outcomes
On completion of this course, the students will be able to:
e Understand the concept of Nursery, process of sowing seeds in nursery
e List the various resources required for the development of nursery
e Distinguish among the different forms of sowing and growing plants
e Analyze the process of Vegetative propagation
e Understand concept of Garden & Landscaping, appreciate the diversity of plants and
selection of gardening
e Fxamine the cultivation of different vegetables, medicinal plants and growth of plants in
nursery and gardening

Keywords: Nursery, Gardening, Seed dormancy, Vegetative propagation, Seedlings, LLandscape

Unit I 03 Lectures
Nursery: definition, objectives and scope; Nursery infrastructure: planning, design and seasonal
activities; Preparation of organic manure; Planting - direct seeding and transplants.

Unit II 03 Lectures
Seed: Structure and types. Seed dormancy: causes and methods of breaking dormancy. Seed storage:
Seed banks, factors affecting seed viability, genetic erosion. Seed production technology, seed
testing and certification.

Unit IIT 03 Lectures
Vegetative propagation: air-layering, cutting, selection of cutting, collecting season, treatment of
cutting, rooting medium and planting of cuttings; Hardening of plants in green house, mist
chamber, shed roof, shade house and glasshouse.

Unit IV 06 Lectures
Gardening: definition, objectives and scope; Garden Landscaping; different types of gardening;
Sowing, raising of seeds and seedlings; Transplanting of seedlings.

Cultivation of different economic crops: ornamental (Rose, Anthurium, Aroids, Orchids), timber
(Hollock), medicinal (Turmeric, Gatlic, Kalmegh, Tulsi), fruits (Jackfruit), vegetables (Tomato &
Cabbage). Storage of produced and marketing.

Practical 24 hour
Note: Practical may be conducted using available facilities. Students’ visit to nursery, green house,
mist chamber, etc. in nearest locality should be arranged by the Institution.
1. Establishment of cost effective Nursery Unit: design and development
2. Establishment of Garden for economic plants (Vegetable, fruits and medicinal plants):
design and development
Identification of different types of seeds.
Methods of breaking seed dormancy.
Preparation of organic manure, vermicompost, etc.
Methods of mass propagation and Nursery techniques for various categories of plants.
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7. Planting techniques for various plants mentioned in the syllabus (Rose, Anthurium, Aroids,
Orchids), timber (Hollock), medicinal (Turmeric, Garlic, Kalmegh, Tulsi), fruits (Jackfruit),
vegetables (Tomato & Cabbage).

Suggested Readings

Ray, P.K. (2020). Essentials of Plant Nursery Management. Scientific Publishers.

Sagwal, S.S. (2020). Forest Nursery: How to Raise and Manage. Scientific Publishers.

Bose T.K. and Mukherjee, D. (1972). Gardening in India, Oxford & IBH Publishing Co., New
Delhi.

Bhattacharjee, S.K. (2004) Landscape Gardening and Design with Plants. Aavishkar Publishers and
Distributors, Jaipur.

Sandhu, M.K. (1989) Plant Propagation. Wile Fastern Ltd., Bengaluru.

Kumar, N. (1997) Introduction to Horticulture, Rajalakshmi Publications, Nagercoil.

Edmond Musser & Andres. Fundamentals of Horticulture, McGraw Hill Book Co., New Delhi.

Agrawal, P.K. (1993). Hand Book of Seed Technology, Dept. of Agriculture and Cooperation,
National Seed Corporation Ltd., New Delhi.

Janick Jules (1979). Horticultural Science. (3rd Ed.), W.H. Freeman and Co., San Francisco, USA.

Sara Oldfield (2010): Botanic Gardens: Modern-Day Arks. MIT Press, One Rogers Street
Cambridge, MA 02142-1209.

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

BOT-GE-001: MICROBES AND CRYPTOGAMS

(Credit Distribution L4:T0:P2 = 6 Credits)
Course Objective
The objective of this paper is to gain knowledge of general characteristics, life cycles of viruses,
bacteria, algae, fungi, lichens, bryophytes and pteridophytes and theirs importance.
Learning outcomes
On completion of this course, the students will be able to:

e Develop understanding about microbial world and their Life Cycle.
e (lassify them based on their characteristics and structures.

e Develop critical understanding of Classification, structures and life cycles of Bryophytes and
Pteridophytes.
e Conduct experiments using skills appropriate to these organisms.

Keywords: Viruses, Bacteria, Algae, Fungi, Bryophytes and Pteridophytes

Unit I: Viruses and Bacteria 15 Lectures
General characteristics of viruses, types of viruses on the basis of shape and genetic material.
Structure and replication of DNA virus (T4 and ), lytic and lysogenic cycle; RNA virus (TMV),
viroides and prions. Economic importance of viruses.

General characteristics of bacteria. Basic concept about Archaebacteria, Eubacteria and
mycoplasma.

Bacterial cell structure; Reproduction and recombination (conjugation, transformation and
transduction). Binary fission and endospore. Economic importance of bacteria.

Unit II: Algae 15 Lectures
General characteristics, outline classification and economic importance of algae. Thallus
organisation, reproduction and life cycle in Nostoc, Oscillatoria, Chlamydomonas, 1 olvox, Oedogonium,
Cladophora, Chara, 1 aucheria, Ectocarpus and Polysiphonia.

Unit III: Fungi and Lichens 15 Lectures
General characteristics, outline classification and economic importance of fungi. Thallus
organisation, reproduction and life cycle in Synchytrium, Saprolegnia, Albugo, Mucor, Penicillinm,
Aspergillus, Peziza, Puccinia, Ustilago, Agaricus, Ganoderma and _Alternaria. Lichens: General
characteristics, Growth forms methods of reproduction and their importance.

Unit IV: Bryophytes and Pteridophytes 15 Lectures
General characteristics, outline classification and comparative study of vegetative and reproductive
structures of following genera of bryophytes: Marchantia, Anthoceros and Polytrichum.

General characteristics, outline classification and life cycles of Psilotum, Lycopodium, Selaginella &
Marsilea.

Practical 60 Lectures
Section A: Morphological study of available algal specimens.

Section B:  Study of Fungal specimens as given in the syllabus.

Section C:  Work out Bryophytic and Pteridophytic specimens as given in the syllabus.

Suggested Readings

Singh, R.P. 2018. Microbiology. Kalyani Publishers

Dubey, R.C. and Maheswari, D.K. 2005. A Text Book of Microbiology. S. Chand & Company.

Awasthi, A. K. (2015). Textbook of Algae. Vikas Publishing House Pvt. Ltd.

Sharma, O.P. (2011). A Text Book of Algae. Tata-McGraw Hill Co., New Delhi.

Sharma, P.D. (2017). Mycology and Phytopathology. Rastogi Publications, Merruth, UP.

Sethi, I.K. and Walia, S.K. (2011). Textbook of Fungi and Their Allies, Macmillan Publishers India
Ltd.
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Alam Afroz (2019) Textbook of Bryophyta. Wiley Publication.

Sambamurty (2006). A Textbook of Bryophytes, Pteridophytes, Gymnosperms and Palacobotany.
IK International Publishers.

Pandey, B.P. (2006). A Text Book of Bryophyta, Pteridophyta and Gymnosperms, IK International
Publishing House Pvt. Ltd.

Rashid, A. (2016). An Introduction to Archegoniate Plants. Vikas Publishing House Pvt. Ltd.

Datta, A.C. (1997). Botany for Degree Students. 6" Edition, Oxford University Press, Kolkata.

Gangulee, H.C,, Kar, A. K. and Santra, S. C. (2011). College Botany, Vol. II. New Agency, Kolkata.

Pandey B.P (2014): College Botany-Vol-I. S. Chand Publishing Co., New Delhi.

BOT-GE-002: PHANEROGAMS AND PALAEOBOTANY

(Credit Distribution L4:T0:P2 = 6 Credits)

Course Obijective
The objective of this paper is to gain knowledge on gymnosperms; palacobotany; Identification,
classification, morphology, anatomy, reproduction, phylogeny and economic importance of
Angiosperms.
Learning outcomes
On completion of this course, the students will be able to:
On completion of this course, the students will be able to:

e Develop understanding about Phanerogams and their classification and nomenclature.

e Know the morphology, anatomy and reproductive features and phylogeny of Gymnosperm
and Angiosperm.

e Develop understanding on salient features, general characters and phylogeny of some
selected angiosperm plant families.

e Develop understanding about palacobotany and fossil types.
e Conduct experiments using skills appropriate these groups.

Keywords: Gymnosperm; Palacobotany; Angiosperms; Taxonomy & Systematics; ICN;
Classification system; Angiosperm families; Salient features; Phylogeny

Unit I: Gymnosperm 12 Lectures
Gymnosperm: Classification, distribution, morphology, anatomy, gametogenesis, embryology, and
economic importance of Cycas, Pinus and Gnetum.
Unit II: Palaeobotany 08 Lectures
Concept of palacobotany, Process of fossilization, Fossil types; study of following fossil types:
Rhynia, 1 yginopteris, Williamsonia, Pentoxcylon
Unit IIT: Angiosperm - Classification, Morphology Anatomy and Reproduction

25 Lectures
Angiosperm: Systems of classification; Concept of plant taxonomy & systematics; taxonomic
hierarchy; binomial nomenclature, principles of ICN.
Organization of root and shoot systems; general forms and modification of stem, leaf and root;
adaptability of modified forms; tissue organization; General concept of angiospermic flower and
floral anatomy, Pollination, Self- incompatibility, Apomixis.
Unit IV Angiosperm Families: Identification, Phylogeny and Economic Importance

15 Lectures
Angiosperm Families: General characters, salient features, phylogeny and economic importance of
following angiosperm families: Liliaceae, Orchidaceae, Magnoliaceae, Malvaceae, Rosaceae,
Asteraceae, Fabaceae.

Practical 60 Hours
Section A: Phanerogams
(i)  Vegetative, reproductive and anatomical studies of following genera: Cycas, Pinus,
Ginkgo and Gnetunm.
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(i)  Study of modified angiospermic plant parts.
(i) Study of essential parts and symmetry of some angiospermic flowers and some
special types of inflorescence.
(iv)  Pollen viability test by hanging-drop technique in an angiosperm.
(v)  Study of some fossil types.
Section B: Anatomy :
(i)  Anatomy of primary structure in stems and roots using double staining technique.
(i)  Study of primary and secondary anomalous structures.
(i)  Study of photosynthetic and mechanical tissues.

Suggested Readings

Pandey B.P (2014): College Botany-Vol-1. S. Chand Publishing Co., New Delhi.

Sambamurty (2006). A Textbook of Bryophytes, Pteridophytes, Gymnosperms and Palacobotany.
IK International Publishers.

Pandey, B.P. (2006). A Text Book of Bryophyta, Pteridophyta and Gymnosperms, IK International
Publishing House Pvt. Ltd.

Bhatnagar, S.P. and Moitra, A. (1996). Gymnosperms. New Age International Publishers, New
Delhi, India.

Biswas, C. and B. M. Johri. (1997). Gymnosoperms. Narosa Publishing House. New Delhi.

Pandey, B.P (2013): Taxonomy of Angiosperms. S. Chand & Publishing Co., New Delhi

Singh, G. (2012). Plant Systematics: Theory and Practice. 3 edition. Oxford & IBH Pvt. Ltd., New
Delhi.

Jain, S.K. and Rao, R.R. (1977). Field and Herbarium Methods. Oxford & IBH Pvt L.td New Delhi.

Pandey, B.P (2012): Plant Anatomy. S. Chand Publishing Co., New Delhi.

Pandey, S. N. and Chadha, A. Plant Anatomy and Embryology. Vikas Pub. House Pvt. Ltd.

Bhojwani, S. S. Dantu, P.K. and Bhatnagar, S. P. The Embryology of Angiosperms, 6/e. Vikas
Publishing House Pvt. Ltd.

Singh, Pande and Jain. Embryology of Angiosperms. Rastogi Publication, Meerut, UP.

Pullaiah, T., Lakshminarayana, K. and Hanumantha Rao, B. (2019). Plant Reproduction. 2™ Ed.
Scientific Publishers.

Jeffrey, C. (1982). An Introduction to Plant Taxonony. Cambridge University Press, Cambridge.

Mauseth, J.D. (1988). Plant Anatomy. The Benjammin/Cummings Publisher, USA.

BOT-GE-003: ECONOMIC BOTANY AND PLANT RESOURCE UTILIZATION
(Credit Distribution L4:T0:P2 = 6 Credits)
Course Obijective
The objective of this paper is to gain knowledge on the origin and conservation of cultivated plants
like cereals and pulses, plantation crops like sugars yielding plants, spices, beverages, fat and oil
yielding plants, aromatic and medicinal plants, timber, rubber and fibre yielding plants.
Learning outcomes
On completion of this course, the students will be able to:
e Understand core concepts of Economic Botany and relate with environment, populations,
communities, and ecosystems
e Develop critical understanding on the evolution of concept of organization of apex new
crops/varieties, importance of germplasm diversity, issues related to access and ownership
e Develop a basic knowledge of taxonomic diversity and important families of useful plants
e Increase the awareness and appreciation of plants & plant products encountered in everyday
life
e Appreciate the diversity of plants and the plant products in human use
Keywords: Quarantine, germplasm, Cryopreservation, Transgenics, Timber, Aromatic Plants,
cereals
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Unit I: Origin and conservation of Cultivated Plants 14 Lectures

Origin, Importance and domestication: Origin of Agriculture and ancient economic botany,

Vavilov’s Centres of Origin and diversity of crop plants, domestication, evaluation, bioprospection,

Major plant introductions; Crop domestication and loss of genetic diversity.

Germplasm augmentation and conservation: History and importance of germplasm collection;

Overview of: Ecogeographical distribution of diversity, General account of : Biotechnology in plant

germplasm acquisition, plant tissue culture in disease elimination, in vitro conservation and

exchange, cryopreservation, transgenics — exchange and biosafety issues.

Plant Quarantine: Principles, objectives and relevance..

Unit II: Cereals and Millets, Pulses and Legumes, Sources of Sugars and Starches

14 Lectures

Origin, evolution and uses of following crops.

Cereals: Wheat, Rice, maize, millets. Pulses: Chickpea, Black gram, Cowpea, Soyabean, Pea, Lentil),

and Legumes (lab-lab bean, ricebean, French bean). Sugarcane: processing, products and by-

products. Propagation & uses of Sugarbeet and sweet sorghum. Sweet Potato, Yam, Taro and

Tapioca.

Unit III: Spices, Beverages, Oil seeds, fats and Essential oils 16 Lectures

Listing of important spices (Saffron, Cloves, Cardamom, Cinnamon, Tejpat, Nutmeg and Mace,

Anise, Cumin, Celery, Tamarind, Vanilla, Asafoetida, Dill, Fenugreek, Fennel), their botanical name,

family and part used. Origin, distribution, ecology, botany, cultivation practices, processing of

economic plant part/ product, main chemical constituents, and economic importance of following
major spices: Turmeric, Ginger, Capsicum, Black Pepper, Coriander.

Beverages (Tea and Coffee): History, origin, growing countries, Botany, cultivation practices,

common diseases and pests, major chemical constituents, processing and quality control of

economic product.

Oil seeds and fats: General description, classification, extraction and uses of groundnut, coconut,

linseed, soybean, mustard.

Essential Oils: General descriptions, uses extraction / distillation of essential oil, chemical

constituents of major essential oil yielding aromatic plants, namely Geranium, Lemongrass, Menthol

mint, Basil, Eucalyptus, Clove.

Unit I'V: Aromatic, Drug-yielding, Medicinal, Timber, Rubber and Fibre yielding plants

16 Lectures

Drug-yielding and Medicinal plants: Fumitories and Masticatories : Processing, therapeutic uses, and

health hazards of habit-forming drugs, Botany and cultivation / regulatory practices of such drug

yielding plants with special reference to Papaver, Cannabis and Tobacco.

Major Medicinal Plants: Botany, Uses, Cultivation and Processing of major medicinal plants, namely:

Ashwagandha, Kalmegh, Ghrit Kumari (Ale vera), Amla (Phyllanthus), Stevia, Sarpagandha, Digitalis.

Natural Rubber: Pararubber: tapping, processing and uses.

Timber plants and Fibres: General account and Botany of the Tree, wood structure and quality

characteristics, and timber processing with special reference to, Saal (Shorea robusta), Teak and Pine.

General account of the Fibre yielding plants, Classification based on the origin of fibers, Extraction,

processing, morphology and uses of fibers, with special reference to Cotton, Coir, Jute.

Practical 60 Hours

1. Cereals: Wheat (habit sketch, L. S/T.S. grain, statch grains, micro-chemical tests) Rice (habit
sketch, study of paddy and grain, starch grains, micro-chemical tests).

2. Legumes: Soybean, Groundnut, (habit, fruit, seed structure, micro-chemical tests).

3. Sources of sugars and starches: Sugarcane (habit sketch; cane juice- micro-chemical tests),
Potato (habit sketch, tuber morphology, T.S. tuber to show localization of starch grains, w.m.
starch grains, micro-chemical tests).

4. Spices: Black pepper, Fennel, Curcuma and Clove (habit and sections).

Beverages: Tea (plant specimen, tea leaves), Coffee (plant specimen, beans).
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6. Sources of oils and fats: Coconut- T.S. nut, Mustard—plant specimen, seeds; tests for fats in
crushed seeds.

7. Essential oil-yielding plants: Habit sketch of Rosa, Vetiveria, Santalum and Cymbopogon spp., Mint,
Basil, Eucalyptus (specimens/photographs).

8. Rubber: specimen, photograph/model of tapping, samples of rubber products.

9. Drug-yielding plants: Specimens of Ashwagandha, Artemisia, Kalmegh, Phyllanthus, Satavar,
Gilloi, Digitalis, Papaver and Cannabis.

10. Tobacco: specimen and products of Tobacco.

11. Woods: Tectona, Pinus: Specimen, Section of young stem.

12. Fiber-yielding plants: Cotton (specimen, whole mount of seed to show lint and fuzz; whole
mount of fiber and test for cellulose), Jute (specimen, transverse section of stem, test for lignin
on transverse section of stem and fiber).

Suggested Readings

Alam, Afroz. 2020. A Textbook of Economic Botany and Ethnobotany. IK International Publishing
House.

Purohit and Vyas. 2008. Medicinal Plant Cultivation: A Scientific Approach, 2nd Ed. Agrobios,
India.

Atal, CK. and Kapur, B.M. (1982). Cultivation and Utilization of Medicinal Plants. CSIR-RRL,
Jammu.

Farooqi, A.A. and Sriram, A.H. (2000). Cultivation Practices for Medicinal and Aromatic Crops.
Orient Longman Pub.

Sambamurty, AVSS and Subrahmanyam, N.S. (2008). A Textbook of Modern Economic Botany.
CBS Publishers & Distributors Pvt. Ltd.

Bhutya, R.K. (2021). Medicinal Plants of India Vol. I & II. Scientific Publishers.

Kumar, N. Spices, Plantation Crop, Medicinal & Aromatic Plants. Medtech Publishers, India.

Patil, D.A. and Dhale, D.A. (2013) Spices and Condiments: Origin, History and Applications. Daya
Publishing House, Delhi.

Pandey, B.P. (1999): Economic Botany. S. Chand & Co., New Delhi.

Sarma. O.P . 1996: Hill's Economic Botany. Tata McGraw Hill Publishing Company Ltd.

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

Kochhar, S.L. (2016). Economic Botany: A Comprehensive Study. 5th Edition. Cambridge

Wickens, G.E. (2001). Economic Botany: Principles & Practices. Kluwer Academic Publishers.

Hajra, P.K.; Verma, D.M. & Giri, G.S. 1996. Materials for the Flora of Arunachal Pradesh. Vol.I.
Botanical Survey of India, Calcutta.

Giri, G.S.; Pramanik, A. & Chowdhery, H.]. 2008. Materials for the Flora of Arunachal Pradesh.
Vol. II. Botanical Survey of India, Kolkata.

Chowdhery, H.J.; Giri, G.S. & Pramanik, A. 2009. Materials for the Flora of Arunachal Pradesh.
Vol. III. Botanical Survey of India, Calcutta.

Chrispeels, M.]. and Sadava, D.E. (1994) Plants, Genes and Agriculture. Jones & Bartlett Publishers.
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BOT-GE-004: BIODIVERSITY AND CONSERVATION

(Credit Distribution 1.4:T0:P2 = 6 Credits)
Course Obijective
The objective of this paper is to gain knowledge on the Concept and Value of biodiversity, Threats
and management of biodiversity, Measurement and Conservation of Biodiversity.
Learning outcomes
After the completion of this course, the learner will be able to:

e Develop understanding of the importance of biodiversity

e Identify the causes and implications of major threats of biodiversity
e Hstimate the biodiversity

e Utilize various strategies for the conservation of biodiversity

Keywords: Biodiversity loss, Hotspots, Biodiversity management, Conservation,

Unit I: Concept and Value of biodiversity 15 Lectures
Concept of biodiversity, genetic, species and ecosystem diversity, Biogeographical classification of
India; Value of biodiversity: Economic values, ecological (role in hydrological and biogeochemical
cycling) and ecosystem services (social, aesthetic, consumptive, and ethical values of biodiversity).
Unit II: Threats and management of biodiversity 15 Lectures
Natural and anthropogenic threats; Over-exploitation, Habitat destruction, Fragmentation and
Species extinctions; IUCN threatened categories; Red data book; Invasions: causes and impacts;
Biodiversity Hotspots: concepts, distribution and significance;

Unit III: Measurement of Biodiversity 15 Lectures
Biodiversity estimation: Floristic sampling strategies and surveys; qualitative and quantitative
methods: scoring, richness, density, frequency, abundance, evenness, diversity, community diversity
estimation: alpha, beta and gamma diversity.

Unit I'V: Conservation of biodiversity 15 Lectures
In-situ conservation (Biosphere Reserves, National Parks, Wildlife Sanctuaries); Ex-situ
conservation (botanical gardens, zoological gardens, gene banks and tissue culture); role of
traditional knowledge system in conservation; ecological restoration; afforestation; social forestry;
agroforestry; joint forest management. Organizations associated with biodiversity management:
TUCN, UNEP, WWF, UNESCO, NBPGR. Biodiversity Acts.

Practical 60 Hours

1. Study of instruments used to measure microclimatic variables; soil thermometer, maximum
and minimum thermometer, anemometer, psychrometer, rain gauze, and lux meter.

2. Determination of pH, bulk density, porosity of soil from different habitats.

To study the different methods of sampling (transect and quadrate) of plant community.

4. Determination of minimal quadrat size for the study of herbaceous vegetation in the college
campus by species area curve method.

5. Quantitative analysis of herbaceous vegetation in the college campus for frequency and

abundance.

To determine basal cover of trees in a forest ecosystem/forest plantation.

To study field vegetation with respect to stratification, canopy cover and composition.

Study of the species diversity index of vegetation.

Mounting of a properly dried and pressed specimen of any wild plant with herbarium label

(to be submitted in the record book).

10. Preparation of field report based on the visit to neatby Zoo/Wild Life Sanctuary/National
Park/Biosphere Resetve.

11. To locate the hotspots and important phyto-geographical regions in the map of India.
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Suggested Readings

Rajak, A. 2020. Textbook of Biodiversity. 1st edition, Notion Press, India.

Mahanty, S. and Srivastava, A. 2016. Biodiversity and It's Conservation. Disha International
Publishing House, India.

Myneni, S.R. 2020. Law of Biodiversity Protection. New Era Law Publication, India.

Laha, R. 2017. Biodiversity conservation and utilization of natural resources with reference to North
East India. Panima Publishing Corporation, India.

Singh, J.S., Singh, S.P. and Gupta, S.R.. 2008. Ecology, Environment and Resource Conservation.
Anamaya Publications (New Delhi).

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

Magurran, Anne E. 2003. Ecological diversity and its measurements. Blackwell Publications.

Gaston, K J. and Spicer, J.I. 1998. Biodiversity: An Introduction. Blackwell Science, London, UK.

Primack, R.B. 2002. Essentials of Conservation Biology (3" edition). Sinauer Associates,
Sundetland, USA.

Sodhi, N.S., Gibson, L. and Raven, P.H. 2013. Conservation Biology: Voices from the Tropics.
Wiley-Blackwell, Oxford, UK.

Heywood V.H. and Watson R.T. (Ed). 1995. Global Biodiversity Assessment: UNEP. Cambridge
University Press.
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