P.G 1I Year Course

Two YEAR P.G Program Course work and Research Work
Year/ Semester | Courses Core course/ Practicum | Internship/ Total Credits
Level Dissertation Courses Apprenticeship/
Seminar Or
VAC (CHM/
EESC)
CC-11(6 PC-11 (4 .
. . Internship/
Sem | 400 Credits) Credits) Apprenticeship/
400 CC- 12 (6 PC- 12 (4 Seminar 22
First Credits) Credits) (2 Credits)
year _
‘ CC-21(6 PC- 21 (4
400 Credits) Credits) vac
Sem II ) 22
500 CC-22 (6 PC-22 (4 .
Credits) Credits) (2 Credits)
Two YEAR P.G Program Option — I Only Course work
Year/ Semester | Courses Core course/ Practicum Internship/ Total
Level Dissertation Courses Apprenticeship/ | Credits
Seminar Or
VAC (CHM/
EESC)
CC-31(6 PC-31(4 .
. . Internship/
Sem 111 500 Credits) Credits) Apprenticeship/
500 CC-32(6 PC- 32 (4 Seminar 22
Second Credits) Credits) (2 Credits)
year
CC- 4'1 (6 PC- 4.1 (4 VAC (CHM/
500 Credits) Credits) EE
Sem IV 5C) 22
500 CC-42(6 PC-42 (4 .
Credits) Credits) (2 Credits)
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Two YEAR P.G Program Option — II Course work and Research Work

Year/ Semester Courses | Core course/ Practicum Seminar Total
Level Dissertation Courses /Research Credits
Thesis/ Project/
Patent
CC-31(6 PC-31 (4
500 Credits) Credits) .
Seminar
22
500 CC-32(6 PC-32 (4 .
Credits) Credits) (2 Credits )
Second year Resenrch
Thesis/
) ) ) Project/
Patent 22
(22 Credits)
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_ Pa per: Sche -1 for Two Year PG Program

Total No.
L-T-P:

Program: | Class: M.Sc. I Semester Session: 2025-26
Subject: Environmentai Science
1 Course Code CcCl1
2 Course Title ENVIRONMENTAL POLLUTION AND ENVIRONMENTAL CHEMISTRY
3 Course Type
Pre-Requisite
4 (if any)
This paper introduces students to the concept of environmental
pollution and environmental chemistry student will be aware of
Course the types of pollutants, sources, impacts and mitigation practices,
Learning green technology, its goals and advantages. It also highlights the
> Outcome potential role of green technologies in realizing the goal of
(CLO) sustainable development and focuses on community participation
to tap the economic benefits associated with switching to green
technologies.
6 Credit Value 6
Marks:

Total Marks __|_Max Marks:

Minimum Passing

Of Lectures- Tutorial- Practical ( inhours per week):

Unit

Topics

No. Of
Lectures

Introduction

Environmental chemistry in Rasayanashastra: Ancient Indian alchemy
and its legacy, Water Purification techniques in Ancient India ; Charcoal
Filtration, copper vessels, Tulsi, and Neem.

Environmental Pollution basic concept, sources of environmental
pollution, point and non- point sources, categories of environmental
pollutants, primary and secondary pollutants, modern approaches for
pollution control: concepts of clean environment. Chemistry of the
atmosphere, Water and Soil

18

Air Chemistry and Air pollution

Chemistry of the atmosphere and Air Pollution — gases and particles;:
Definition & Sources of air pollutants (Natural sources and manmade
sources), classification of pollutants, particulates & gaseous pollutants,
photochemical smog, transport of air pollutants and, effect of air
pollutants on vegetation, crops, human health and monuments, methods

of air pollution control, air quality management concept, Air Quality
index (AQI).

18

9 |Fage



HI

Water ,Soil Chemistry and Pollution

Chemistry of water and soil: Water chemistry: Structure and properties of
water, Water Pollution : Definitions, Sources of water pollutants, effects
of water pollutants on plants, animals and human health, Water pollution
control strategies, Water quality parameters (Physical, Chemical,
biological).

Soil Chemistry: Physio chemical composition of the soil, Soil pollution,
sources of soil pollution, nature of soil pollutants, impact of soil pollution
on plants, animals and human health, soil pollution monitoring and
control strategies: soil quality management concept.

18

Noise and Radioactive Pollution

Noise pollution: Definitions, Sources of noise, effects of noise on human
health, monitoring of noise pollution management & control, noise
exposure levels and standards, status of noise pollution in India,
Radioactive material and sources of radioactive pollution; effect of
radiation on human health; thermal pollution and its effects.

18

Toxicology and Green technology: Concept of toxins, toxicity and
toxicology, Classification of toxic compounds .

Green technologies Green technologies in historical and contemporary
perspectives; successiul green technologies: paradigm shift from ‘cradle
to cradle’ to ‘cradle to grave’ green energy, green infrastructure, green
economy, and, green chemistry;Green buildings Green future role of

green technologies towards a sustainable future Applications of green
technologies

18

Keywords/ Tags: Environmentai Pollution,Air Chemistry and Air pollution,Water quality

parameters,Noise pollution, Toxicology and Green technology

Text Books, Reference Books, Other Resources
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Suggested Readings:
1.Air pollution by Stern (Vol 1-Vol VIID)
2. Environmental chemistry: B. K. Sharma, H. Kaur (Krishna Prakashan media, Meerut)

3. Air pollution: S. K. Agarwal (A. P. H. Publishing corporation, New Delhi)

4 .Environmental Science - Taylar and Miller
5..Environmental Science — Botkin and Kelter, John Wiley and Sons, New York.

9 Environmental Science — S.C. Santra

10.C.N Sawyer, P.L McCarty and G.F Parkin, Chemistry for Environmental Engineering and
Science, 5th ed. Tata McGraw-Hill, 2003 .

11. Das, A. K. Environmental Chemistry with Green Chemisiry, Books and allied (P) Ltd.

12. Ahluwalia, V.K. Green Chemistry: Environmentally Benign Reactions, Ane Books India,
New Delhi, 2006.

13. Sanghi, R. and Srivastava, M.M. Green chemistry: Environment Friendly Alternatives,
Narosa Publishing House.

14. Paul Anastas, John C. Warner, John Warner Joint; Green Chemistry: Theory and Practice
New Ed Edition; Oxford University press, USA, 2000

I5.Biomass and alternate fuel systems — Thomas F. McGowan, Michael L. Brown, William S.
Bulpitt, James L. Walsh Jr.. Wiley AICHE

16, Alternative fuels- S.S. Thipse — Jaico publishing

17. Hrubovcak, J., Vasavada, U. & Aldy, J. E. 1999. Green technologies for a more sustainable
agriculiure (No. 33721). United States Department of Agriculture, Economic Research Service.

18.Principles of Soil Science Watt K. E. F.(1973), (McGraw Hill Book Co., New Delhi

19.Ruth Ann Murph. 2022. Environmental Chemistry in theLab. ISBN 9780367438951, CRC
Press.

Suggested Continuous Evalution Methods:
Maximum Marks;

Continous Comprehensive Evalution (CCE):
{UE):

University Exam
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Class:

_Practical Paper: Scheme B-1 for Two Year PG Program

M.Sc.1 Year:

Total No. Of Lectures- Tutorial- Practical ( inhours per week):
L-T-P: 120 hrs

Program: Semester 2025 Session: 2025-26
Subject: Environmental science
1 | Course Code PC11
2 | Course Title
3| Course Type
Pre-Requisite
4 (if any)
This paper introduces students to the concept of environmental
pollution and environmental chemistry Students will be able to
Course . .
Learning fmalyze the different po!lutants through various _
5 instruments.Students will understand about the various
Outcome . . . .

(CLO) toxicants present in the environment. S?udents will take a step
forward for sustainable development with the help of green
technologies.

6 | Credit Value 4
Minimum Passing Marks:
Total Marks

No. Of
Topics Lectures
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s Study of high-volume sampler and respirable dust sampler.
e Determination of acidity of water.

s Determination of pH and temperature of water.

e Determination of hardness of water.

+» Determination of carbon dioxide in water.

» IDetermination of wind velocity..

¢ Determination of Air pollution index.

/120

e Determination of Noise level by/Noise level meter.

Radiation Pollution (Photographs and description)

®  Write Assignment on Green technology.

e Write Assignment on Toxicology

e  Water quality Monitoring

e [Estimation of Nitrate in wastewater samples.

e Estimation of Phosphate in wastewater samples.

o Macro elements estimation in soils like C, N and P
e Estimation of cations in soil and water samples

* Activity- listing plants in scriptures local traditions, Preparation of Charts
/discussions on Environment and Rishis, /field visit to identify plants, preparation of
charts.

Keywords/ Tags: Radiation Pollution,Noise Level ,wind velocity. respirable dust sample, Green
technology,high-volume sampler

Text Books, Reference Books, Other Resources
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Suggested Contmuous Evalutlon Methods
Maximum Marks:

Suggested Readings:

1.Air pollution by Stern (Vol 1-Vol VIII)

2. Environmental chemistry: B. K. Sharma, H. Kaur (Krishna Prakashan media, Meerut)
3. Air pollution: S. K. Agarwal (A. P. H. Publishing corporation, New Delhi)
4.Environmental Science - Taylar and Miller

5..Environmental Science — Botkin and Kelter, John Wiley and Sons, New York.
9.Environmental Science — S.C. Santra

10.C.N Sawyer, P.L McCarty and G.F Parkin, Chemistry for Environmental Engineering and
Science, 5th ed. Tata McGraw-Hill, 2003 .

11. Das, A. K. Environmental Chemistry with Green Chemistry, Books and allied (P} Ltd.

12. Ahluwalia, V.K. Green Chemistry: Environmentally Benign Reactions, Ane Books India,
New Delhi, 2006.

13. Sanghi, R. and Srivastava, M.M. Green chemistry: Environment Friendly Altematives,
Narosa Publishing House.

14. Paul Anastas, John C. Warner, John Wamer Joint; Green Chemlstry Theory and Practice
New Ed Edition; Oxford University press, USA, 2000

15.Biomass and altemnate fuel systems — Thomas F. McGowan, Michael L. Brown, William S.
Bulpitt, James L. Walsh Jr.. Wiley AICHE

16, Alternative fuels- S.S. Thipse — Jaico publishing

17. Hrubovcak, J., Vasavada, U. & Aldy, J. E. 1999. Green technologies for a more sustainable
agriculture (No. 33721). United States Department of Agriculture, Economic Research Service.

18.Principles of Soil Science Watt K. E. F.(1973), (McGraw Hill Book Co., New Delhi

19.Ruth Ann Murph. 2022. Environmental Chemistry in theLab. ISBN 9780367438951, CRC
Press.

Continous Comprehensive Evalution (CCE): University Exam (UE):
Internal External
Assesment Marks Assessment Marks
Total

"
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P.G 2 Year Course

Pa

er: Scheme B-1 for Two Year PG Program

Class: M.Sc. I Semester 2025 Session: 2025.26
Subject: Environmental Science
1 Course Code CC12
2 Course Title Population ecology
3 Course Type
Pre-Requisite (if
4 any)
1. Student will able to understand the fundamental concepts and
principles of Ecology
2. Student will be aware about the important fundamental concepts
and principles and its conservation
5 Course Learning | 3.Students will learn about the modern tools and techniques
QOutcome (CLO) | available to study and understand the nature
4. Students will learn the field techniques, data collection, mapping
and analysis
5. Students will take up interdisciplinary research and teaching in
Ecology
6 Credit Value 6
Minimum Passing Marks:
7 | Total Marks Max. Marks:
Total No. Of Lectures- Tutorial- Practical ( inhours per week):
L-T-P:
No. Of
Unit Topics Lectures
55 |Page
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Demographic Patterns in Ancient India, Population size, density, and
distribution in the Indus Valley Civilization, Vedic period, and Mauryan
Empire , Characteristics of population- distribution, and demographic
parameters density, natality, mortality, survivorship curves, age
distribution and age pyramids.

Population growth, carrying capacity, ‘r’ & ‘k’ selection, Energy
partitioning, Population fluctuations and self regulation of population,
density dependent & density independent population regulation.

18

I

Population interaction— intraspecific competitions, characteristic and
outcomes,

Inter specific interactions- positive interaction, commensalism,
mutualism and protocooperation.

Negative interaction- amensalism, parasitisms, competition, predation.

18

I

Ecological genetics — Hardy Weinberg law, factors affecting gene
frequencies, genetic drift and founder’s effect.

Population variation, environmental and genetic variation, external
influence on genetic variation

18

Iv

Speciation- isolation mechanisms.

Allopatric and sympatric speciation,

Ecology of mimicry- types and evolutionary aspects,

Co-evolution of plants and animals, pair wise and diffuse coevolution.

18

Systems ecology — general idea,
Elementary idea about ecological modeling,
Concept of homeostasis,

Cybermetics and feedback.

18

Keywords/ Tags: Systems ecolo

Text Books, Reference Books, Other Resources
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Suggested Readings:

Fundamentals of Ecology: Eugene P. Odum, (Natraj Publishers, Dehradun.)

2. Environmental Biology: P. D. Sharma ( Rastogi Publications, Meerut )

3. Ecology and Environment: P. D. Sharma (Rastogi Publications, Meerut )

4. Environmental Biology: M. P. Arora ( Himalaya Publishing House, New Delhi)
5. Toxicology — Principles and Methods: M. A. Subramanian, MJP,

Publishers, Chennai, 2004

6. Environmental Biology:Principles of Ecology: P.S. Verma (S. Chand Ltd,2000)
7. Genernl microbiology Volume [ andll :C. B. Powarand H. F. Daglhawala ( Himalaya
pubiishing House, Mumbai ), 2002

8. Microbiology :P. D. Sharma (Rastogi publication Meerut)

9. Microbiology for Environmental Engineering :M. C. Kinnery ( Tata McGraw-Hill

Publishing Company Limited, New Delhi ).

10. Skoog, D.A., Holler, F., Crouch, S.R., Instrumental Analysis, Cenage Learning IndiaPvt. Ltd, New
Delhi, 2007

L 1.Settle, F. Instrumental Techniques for Analytical Chemistry, Prentice-Hall, Inc.,Englewood Cliffs, NJ,
(1997).

12. Popek, E. P. Sampling and analysis of environmental pollutants: a complete guide,USA: Academic
(2003). '

13.Lillesand, T., Kiefer, R. W., & Chipman, J. Remote sensing and image interpretation.John Wiley &
Sons, (2014)

14.Handbook of Thin-Layer Chromatography, 2003. 3rd Edition; Edited By Joseph Sherma,Bernard Fried.
CRC Press.

15. A Textbook of Biotechnology: R. C. Dubey, S. Chand and Company, New Delhi (2002).
16. Bioinformatics: Databases and Systems, by Stanley I. Letovsky

17.. Friday, A & D.S. Ingram (Gen. Eds.) 1985. The Cambridge Encyclopedia of Life Sciences, Cambridge
Univ. Press, Cambridge.

18.. Ecosystems of the World Series - Nos.1,2,3,4,5,6,7,8,12,13, & 14 Elsevier, Amsterdam.

Suggested Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):

Practical Paper: Scheme PC12 for Two Year PG Program
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Practical Paper: Scheme B-1 for Two Year PG Program

Program: Class: M.Sc. I Semester Session: 2025-26
Subject: ENVIRONMENTAL SCIENCE

1 Course Code PC12

2 Course Title Population ecology

3 Course Type

Pre-Requisite (if

4 any)
1. Student will able to understand the fundamental concepts and
principles of Ecology
2. Student will be aware about the important fundamental concepts
and principles
3.Students will learn about the modern tools and techniques
available to study and understand the nature.

5 Course Learning | 4. Students will learn the field techniques, data collection, mapping

Outcome (CLO) | and analysis

5. Students will take up interdisciplinary research and teaching in
Ecology.
6. Students will be able to understand the structure of population by
various mathematical calculations.
7.Students will understand how to read the age pyramid of the
population.

6 Credit Value 4

| Total Mars | Max, Marks: Minimum Passing
Total No. Of Lectures- Tutorial- Practical (inhours per week):
LT-P: {20 brs
No. Of
Topics Lectures
58| Page
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1.Age Pyramids

2.Population Density

3. Population Natality

4.Population Mortality

5. Survival ship curve.

6.Methods of measuring the age of population
7.growth forms of population

8.population Dispersion

9. r and k selection.

10.Positive and negative Interaction

11. Speciation

Activity -preparation of charts and models, Quiz competition on topic related(Population

ecology).

/20

Keywords/ Tags: :Age Pyramids, r and k selection., Natality, Mortality

Text Books, Reference Books, Other Resources
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Suggested Readings:
1.Fundamentals of Ecology: Eugene P. Odum, (Natraj Publishers, Dehradun.)

2. Environmental Biology: P. D. Sharma ( Rastogi Publications, Meerut )

3. Ecology and Environment: P. D. Sharma (Rastogi Publications, Meerut )

4. Environmental Biology: M. P. Arora ( Himalaya Publishing House, New Delhi)

5. Toxicology — Principles and Methods: M. A. Subramanian, MJP,

Publishers, Chennai,2004

6. Environmental Biology:Principles of Ecology: P.S. Verma (S. Chand Ltd,2000)

7. General microbiology Volume [ andlII :C. B. Powarand H. F. Daginawala ( Himalaya

publishing House, Mumbai ), 2002

8. Microbiology :P. D. Sharma (Rastogi publication Meerut)

9. Microbiology for Environmental Engineering :M. C. Kinnery { Tata McGraw-Hill

Publishing Company Limited, New Delhi ).

10. Skoog, D.A., Holler, F., Crouch, S.R., Instrumental Analysis, Cenage Learning IndiaPvt. Ltd, New
Delhi, 2007

11.Settle, F. Instrumental Techniques for Analytical Chemistry, Prentice-Hall, Inc.,Englewood Cliffs, NJ,
(1997). :

12. Popek, E. P. Sampling and analysis of environmental pollutants: a complete guide,USA: Academic
(2003).

13.Lillesand, T., Kiefer, R. W., & Chipman, J. Remote sensing and image interpretation.John Wiley &
Sons, (2014)

14.Handbook of Thin-Layer Chromatography, 2003. 3rd Edition; Edited By Joseph Sherma,Bernard Fried.
CRC Press.

15. A Textbook of Biotechnology: R. C. Dubey, S. Chand and Company, New Delhi (2002).
16. Bioinformatics: Databases and Systems, by Stanley 1. Letovsky

Suggested Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):
External
Internal Assesment Marks Assessment Marks
Total
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Program:

Paper: Scheme B-1 for Two Year PG Program

Class: M.Sc. 1l Semester Session: 2025-26

Subject: Environmentsal Science

Course Code

ccC21

Course Title

Environmental Biotechnology and instrumentation
Techniques

Course Type

Pre-Requisite (if any)

Course Learning
Outcome (CLO)

1,Upon successful completion of this course, students will
be able to understand the fundamental concepts and
principles of biotechnology and Instrumentation technology.

2. Students will be aware about the important fundamental
concepts, principles and of complex instrumentation
techniques.

3.They will develop proficiency in the operation and
maintenance of various analytical instruments, equipping
them to perform accurate quantitative and qualitative
analyses of environmental samples in research and
professional settings.

4. Students will learn the field techniques, data collection,
mapping and analysis.

5. Students will take up interdisciplinary research and
teaching in biotechnology and Instrumentation techniques.

Credit Value

L-T-P:

Total Marks

Total No. Of Lectures- Tutorial- Practical ( in hours per week):

Max. Marks: Minimum Passing

Bl|FPage




Unit

Topics

No. Of
Lecture

Traditional Bioremediation Practices in Ancient India, Use of Natural
Microorganisms for Waste Management, Traditional Fermentation
Techniques.

Introduction, basic of environmental biotechnology, scope of
biotechnology, biotechnological approach of environmental
pollution.Biotechnology for Environmental Protection: Scope of
biotechnology in pollution control, In=situ and Ex-situ bioremediation,
phytoremediation- heavy metal phytoremediation, organic
phytoremediation, microbes used in pollution mitigation.

18

II

Cell structures and their functions. DNA & RNA structure,

DNA Replication, Transcription and Translation (Protein synthesis),
Genetic code, gene mutation, Biofertilizer technology
Biodegradation of xenobiotics.

18

111

Bioinformatics: Retrieval methods for DNA sequence, Protein
sequence and protein structure information; Databases — Format and
Annotation :, Common sequence file formats, Annotated sequence
databases — Primary Sequence databases, Protein sequence and
structure databases

Genome Analysis. bioinformatics tools and web services.

18

v

Spectroscopic Techniques: Basic Principles, Instrumentation and
applications of: Ultraviolet — visible (UV-VIS) Spectroscopy, Atomic
Absorption spectroscopy (AAS),, Flame photometer,
Chromatography Techniques: Different types of Chromatography
techniques and its application.

18

Environmental Sample Processing and Analysis, Methods for
processing and analysis of Environmental Samples-- techniques and
applications Environmental sampling: Air, Water, Soil-collection,
storage, preservation and analysis of samples.

18

é words/ Tags: _

Text Books, Reference Books, Other Resources
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Suggested Readings:

. Environmental Biotechnology, M. H. Fulekar, Oxford & IBH Publishing

2. Co. Pvt. Ltd., New Delhi

3. Mohapatra. P. K., 2006, Text Book of Environmental Biotechnology. I K International.
4. Evans, G.M. and Furlong J.C. 2003. Environmental Biotechnology: Theory and

5. Application. John Wiley and Sons.

6. Thomas, J.A. and Fuchs, R. 2002. Biotechnology and Safety Assessment.

7. Academic Press.

8. Wang L.K. Hung Y.T. nad Shammas N K.(Eds). 2006. Advanced Physicochemical Treatment Processes.
Springer-Verlag New York, LLC

9. Introduction to Environmental Microbiology. Mitchell, R.1974 Prentice Hall Int,

10. Microbiology-M.J. Pelczar, E.C.S. Chan, N.R. Kreig.1996. Mc Graw Hill Books Co., New York
11. Microbiology-Fundamentals and Applications. Atlas, R.M. MacMillian Pub. Co.,New York

12. A Textbook of Biotechnology: R. C. Dubey, S. Chand & Company, New Delhi (2002).

13. Biotechnology: B.D. Singh, Kalyani Publishers.

14.Handbook of Thin-Layer Chromatography, 2003. 3rd Edition; Edited By Joseph Sherma,Bernard Fried.
CRC Press.

15. A Textbook of Biotechnology: R. C. Dubey, S. Chand and Company, New Delhi (2002).
16. Bioinformatics: Databases and Systems, by Stanley 1. Letovsky

Suggested Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):
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Program:

Class: M.Sc.I I Semester | Session: 2025-26

cheme B-1 for Two Year PG Program

Subject: Environmenta) science

Course Code

PC21

Course Title

Environmental Biotechnology and Instrumentation
Techniques

Course Type

Pre-Requisite (if
any)

Course Learning
Outcome (CLO)

1.Upon successtul completion of this course, students will
be able to understand the fundamental concepts and
principles of biotechnology and Instrumentation technology.

2. Students will be aware about the important fundamental

concepts, principles and of complex instrumentation
techniques.

3.They will develop proficiency in the operation and
maintenance of various analytical instruments, equipping
them to perform accurate quantitative and qualitative
analyses of environmental samples in research and
professional settings.

4. Students will learn the field techniques, data collection,
mapping and analysis.

5. Students will take up interdisciplinary research and
teaching in biotechnology and Instrumentation techniques.

Credit Value

4

64|Page
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Total No. Of Lectures- Tutorial- Practical { inhours per week):
L-T-P: /20 hys

Topics

No. Of
Lectures

RNA and DNA Structure
DNA isolation technique
DNA Databases

Bioremediation,, Phytoremediation of heavy metal and organic compounds
Microbes used in pollution mitigation.
Biofertilizers

To study the principle and functioning of UV-Visible spectrophotometer.
Analysis of water samples with titration method

9. To Study the working principle Atomic Absorption spectroscopy (AAS)
10. Analysis of Plant sample through Spectrophotometer

11. Pigment analysis through paper chromatography.

12. Pigment analysis through Thin Layer chromatography.

QN =

Air).

*Activity-traditional composting in local villages, ancient stepwells or water systems,
preparation of charts and models.

13. Write Assignment on Methods of Different Types of Sample Collection (Soil, Water and

120

Text Books, Reference Books, Other Resources

Keywords/ Tags: DNA Databases,Bioremediation,heavy metal, Thin Layer chromatography.,paper
chromatography,Biofertilizers,Atomic Absorption spectroscopy ,Phytoremediation,Spectrophotometer
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Suggested Readings:

1. Environmental Biotechnology, M. H. Fulekaf; Oxford & IBH Publishing

2. Co. Pvt. Ltd., New Delhi

3. Mohapatra. P. K., 2006, Text Book of Environmental Biotechnology. I K International.

4. Evans, G.M. and Furlong J.C. 2003. Environmental Biotechnology: Theory and

5. Application. John Wiley and Sons.

6. Thomas, J.A. and Fuchs, R. 2002. Biotechnology and Safety Assessment,Academic Press.

7 Wang LK. Hung Y.T. nad Shammas N.K.(Eds). 2006. Advanced Physicochemical Treatment Processes.
Springer-Verlag New York, LLC

8. Introduction to Environmental Microbiology. Mitchell, R.1974.Prentice Hall Int.

9. Microbiology-M.J. Pelczar, E.C.S. Chan, N.R. Kreig.1996. Mc Graw Hill Books Co., New York |
10. Microbiology-Fundamentals and Applications. Atlas, R.M. MacMillian Pub. Co.,New York

11. A Textbook of Biotechnology: R. C. Dubey, S. Chand & Company, New Delhi (2002).

12. Biotechnology: B.D. Singh, Kalyani Publishers.

13.Handbook of Thin-Layer Chromatography, 2003. 3rd Edition; Edited By Joseph Sherma,Bernard Fried.
CRC Press.

14. A Textbook of Biotechnology: R. C. Dubey, S. Chand and Company, New Delhi (2002).
15. Bioinformatics: Databases and Systems, by Stanley . Letovsky

Suggested Continuous Evaluatio Methods:

Maximum Marks:
Continuous Comprehensive Evaluation (CCE): University Exam (UE):
External
Internal Assesment Marks Assessment Marks
Total
66 | Pa ge
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Program: Class: M.Sc.Il Semester Session: 2025-26
Subject: Eavironmental Science
CC22
1 Course Code
BIODIVERSITY AND CONSERVATION
2 Course Title
3 Course Type

4 | Pre-Requisite (if any)

(1) Students will understand the status of the planet’s biological
diversity.

) Students will be aware about the value of biodiversity and
scientific evidence for biodiversity change in the modern era and
causes of biodiversity loss.

Course Learning (3? St'udents will under§tand the basic concepts.; anfi sc:,ienti'ﬁc

> Outcome (CLO) principles of conservation and global patterns in biodiversity
(4) Students will become familiar with the current efforts to
conserve biodiversity on global, national and local scales.
(5) Students will know the practical issues with local
conservation,

6
6 Credit Value
Minimum Passing Marks:
7 L Total

arks Max. Marks:

Total No. Of Lectures- Tutorial- Practical ( inhours per week):
L-T-P:

No. Of
Topics Lectures

Unit
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Introducation of Prakriti (Nature} and its sacredness, Role of
religion in promoting conservation, Worship of plants (like Tulsi,
Peepal} and animals (like cow, snake), Festivals and rituals
promoting environmental care Biodiversity: Definition, importance,
Concept of biodiversity, Levels of biodiversity. Species, genetic,
ecosystem and Agro-biodiversity. Diversity magnitude and global
accumulation of Biodiversity, biodiversity and its role in ecosystem
functioning, Measures for maintaining biodiversity, Hotspots of
biodiversity,

18

II

Measurement of biodiversity — Species richness & abundances,
diversity indices —Shannon Wever and Simpson Index. Biodiversity
and various ecosystem services; Valuationof ecosystems and
species: Biodiversity prospecting and indigenous knowledge
systems,

community biodiversity registers. Social and ecological benefits of
biodiversity,

Biodiversity as bio resources — use and values (consumptive and
productive use values) of biodiversity as sources of food, fodder,
timber, medicinal and ornamental plants. Ramser sites in special
reference to M.P,

18

III

Treat and reduction of biodiversity,

Threats to biodiversity: Natural and anthropogenic Global
deforestation rate- Species extinctions and Causes for extinction:
habitat loss, industrialization, hunting and biol invasions; invasive

species: wiser use & management. Extinction through geological
time scale: mass extinction.

Current extinction trends. The theory of island biogeography;
ecotone and edge effect. Effect of loss of biodiversity on
Ecosystem. '

18
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v

Need for conservation of biodiversity, Conservation strategies: In-
situ and ex-situ consei"vation, biodiversity hotspots conservation,
latest hotspots of India and world, mega diversity countries, centers
of plant diversity and endemism. India —

Biospheres, National parks and Wildlife sanctuaries, Wildlife

conservation projects: Tiger Project, Crocodile Conservation, GOI-
UNDP Sea Turtle project.

18

Biodiversity conservation and international efforts- The Earth
Summit, Rio declaration., global protected area network. Protected
areas and functions; UNESCO biosphere reserves; [IUCN
conservation categories-endangered, threatened, vulnerable, Red
Data Books. Regulation of biodiversity: Convention on Bioclogical
Diversity, National Biodiversity Authority, WCMC, CITES

18

Text Books, Reference Books, Other Resources
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Suggested Readings:

.1Primack, Richard B., and Anna Sher (2016). Introduction To Conservation Biology. Sinauer
Associates, Incorporated, Publishers.

2. Berlatsky (2013) Biodiversity — Global Viewpoints. Gale Cengage Publishers. ISBN:
9780737769050.

3. Gary G. Mittelbach (2012) Community Ecology. Sinauer Associates, Inc.; 1 edition. ISBN: 978-
0878935093.

4. 1. Burough, P.A. and McDonnel, R. 1998. Principles of Geographical Information

Systems. Oxford University Press, NY.

5. Campbell, J.B. (2nd Ed), 1996. Introduction to Remote Sensing. Taylor and Francis.
6. Christopher, J. 1997. Geographical Informatior_l Systems and Computer Cartography.
Longman.

7. Reeves, Robert G. 1999. Manual of Remote Sensing, (Vols. I & II). American
Society of Photogrammetry and Remote Sensing, USA.

8. Rencz, A.N. (3rd Ed.) Remote Sensing for the Earth Sciences: Manual of Remote
Sensing. John Wiley & Sons, Inc., New York.

9. Sabins, F. F. Jr. (2nd Ed). 1986. Remote Sensing: Principles and Interpretation. W .H.

Freeman & Co.

Suggested Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):

Practical Paper: Scheme PC22 for Two Year PG Program
poractical Paper: Scheme B-1for Two Year PG Program

Program: Class: M.Sc. 11l Semester Session: 2025-26
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Subject: ENVIRONMENTAL SCIENCE
1 Course Code PC22
2 Course Title BIODIVERSITY AND CONSERVATION
3 Course Type
Pre-Requisite (if
4 any)

(1) Students will understand the status of the planet’s
biological diversity.

(2) Students will be aware about the value of biodiversity and
scientific evidence for biodiversity change in the modern era
and causes of biodiversity loss.

5 Course Learning | (3) Students will understand the basic concepts and scientific

Outcome (CLO) principles of conservation and global patterns in biodiversity.
(4) Students wiil become familiar with the current efforts to
conserve biodiversity on global, national and local scales.
(5) Students will know the practical issues with local
conservation.
6 Credit Value 4

Total Marks

Max. Marks: Minimum Passing

Total No. Of Lectures- Tutorial- Practical ( inhours per week):
L-T-P: /20 hrs

No. Of
Topics Lectures
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I.  IUCN threat categories

2. Biodiversity conservation, principles and strategies

3. Biodiversity Hotspots: in India

4. Biodiversity Hotspots: in world

5. National Parks in M.P. amd India

6. Wildlife sanctuaries in M.P, and India

7. Biosphere reserves in M.P. and India

8. Use of biodiversity: Source of food, medicine, raw material, aesthetic and cultural..
9. Measurement of Biodiversity-by-biodiversity indices. /20
10. Assignment on wildlife conservation projects.

11. Assignments on Earth summit and Rio declaration.

12. Wetlands of India.
13. Wetlands of world..

14. Ramser sites of M.P.

Activity- listing plants in scriptures local traditions, Preparation of Charts /discussions on
Nature and Rishis, /field visit to identify plants, preparation of charts.

_ Keywords/ Tags:

Text Books, Reference Books, Other Resources
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1. Suggested Readings:
1. Primack, Richard B., and Anna Sher (2016). Introduction To Conservation Biology. Sinauer
Associates, Incorporated, Publishers.
2, Berlatsky (2013) Biodiversity — Global Viewpoints. Gale Cengage Publishers. ISBN:
9780737769050.
3. Gary G. Mittelbach (2012) Community Ecology. Sinauer Associates, Inc.; 1 edition. ISBN: 978-

0878935093.

4. 1. Burough, P.A. and McDonnel, R. 1998. Principles of Geographical Information
Systems. Oxford University Press, NY,

5. Campbell, J.B. (2nd Ed), 1996. Introduction to Remote Sensing. Taylor and Francis.
6. Christopher, J. 1997. Geographical Information Systems and Computer Cartography.
Longman.

7. Reeves, Robert G. 1999. Manual of Remote Sensing, (Vols. 1 & II). American
Society of Photogrammetry and Remote Sensing, USA.

8. Rencz, A.N. (3rd Ed.) Remote Sensing for the Earth Sciences: Manual of Remote
Sensing. John Wiley & Sons, Inc., New York.,

9. Sabins, F. F. Jr. (2nd Ed). 1986. Remote Sensing: Principles and Interpretation. W.H.

Freeman & Co.

Suggested Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):
External
Internal Assesment Marks Assessment Marks
Total
f
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