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PT. RAVISHANKAR SHUKLA UNIVERSITY
RAIPUR, CHHATTISGARH

Center for Basic Sciences
Objectives

The CBS model of education is concept-based and inquiry-driven, as opposed to
the more traditional content-based models. There is a strong emphasis on the
interdisciplinary nature of today's science, and recognition of the importance of
research experience in undergraduate education.

Courses offered in the Int. M. Sc. program at CBS form part of a comprehensive
program that will enable the students-

% To understand the basic laws of nature and develop necessary skills to
apply them to any desired area or discipline.

% To undertake projects to solve field base problems.

< To provide student centric learning facilities for the development of overall

personality of learner. The program is planned as student-centric
collaborative learning.

 Students get trained for a career in basic sciences or any related applied
science or technology.

In!:egrated Master of Science.in Botany

Courses offered during the first year (Semesters I to II) are" meant as basic and

introductory courses in Biology (Botany and Zoology), Chemistry, Mathematics,
Physics and Environmental Science. These are common and mandatory for all
TS W A AR 40 0 4 A 1 i
study. In addition, there will be Interdisciplinary Courses for computational skills
and mathematical methods. Students are also given training to develop skills in

Communication, Creative & Technical Writing and History of Science through

courses in Humanities and Social Sciences.
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In the second y;aar (Semester - III), students have the freedom to choose their
stream for masters program on the basis of their interest. Courses offered in the
first two years would help them make an informed judgment to determine their
real interest and aptitude for a given subject.

One of the important features that the CBS has adopted is semester-long projects
called Lab projects and reading projects, which are given the same weightage as a
regular course. By availing this, a student can work in an experimental lab or take
up a theory project every semester. This is meant to help the student get trained
in research methodology, which will form a good basis for the 9th semester project

work in the fifth year. The subjects/courses are described further with their credit

points. Few courses are common to different streams.

Program Outcomes (POs)

Integrated M.Sc. Botany is 5-year, 10 semester course. The outcome goals can be
realized by engaging with the diverse components integrated into the curriculum,
as outlined below. Each of these components is meticulously crafted to yield

particular outcomes sought upon the successful completion of the program.

PO-1 | Knowledge: Provides deep undersjtanding of all the theoretical as

well as practical aspects in basic and applied areas of biological
sciences especially plant sciences.

PO-2 | Critical Thinking and Reasonihg: Exhibit advanced critical
thinking and reasoning skills, enabling them. to critically evaluate
and analyze complex biological fundamentals and experiments.

PO-3 |Problem Solving: Applying the biological fundamentals and

problem-solving skills to tackle intricate scientific and real-world
issues.

PO-4 | Advanced Analytical and Computational Skills:

Proficient in employing advanced analytical techniques and

computational tools to conduct in-depth biological problems and ;
research.

PO-5 |Effective Communication: Effectively communicate complex
scientific concepts and research findings to both technical and non-

technical audiences, using written reports, presentations, and
teaching. /n

PO-6 | Social/ Interdisciplinary Interaction: Integrag’/ﬁiological concepts
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especially plant sciences and methodologies into interdisciplinary
contexts, collaborating effectively with professionals from various
fields to address complex scientific and socjetal challenges.

PO-7 | Self-directed and Life-long Learning: Recognize the importance of
ongoing professional development and lifelong learning in the
dynamic- field of biological sciences and acquire knowledge and
skills in different techniques related to plant sciences throughout
their professional careers.

PO-8 | Effective Citizenship; Leadership and Innovation: Capable to
identify, formulate, investigate and analyze the scientific problems
and innovatively to design and create products and solutions to real
life problems.

PO-9 | Ethics: Maintain the hi:ghest ethical standards in research and
professional conduct within the field of plant sciences.

PO-10 | Further Education or Employment:
Pursue for Ph.D. program and get employment in academia,

research institutions, industry, government, and other related
sectors.

PO-11 | Global Perspective: -

Recognize the global nature of scientific research in plant sciences
and its impact, appreciating diverse cultural perspectives in
scientific practices and considering international contexts in their
work. *

Program Specific Outcomes (PSOs)

Upon successful completion of the program students will be able to attain
following outcomes-

PSO1 Comprehensive understanding of fundamentals, principles and
practical aspects of biological sciences especially plant sciences.

PSO2 | Apply the knowledge of biology including Plant sciences in
interdisciplinary fields to address and solve societal issues.

PSO3 | Apply the analytical instruments and computation programs ensuring
precision, efficiency, and innovation in scientific research, industry,
healthcare, environment and education.

PSO4 | Proficiently convey and promote ideas in the field qof biological sciences
to disseminate knowledge and enhance the awareness about plant
science research and concepts in the community.

PSO5 | Qualify national and state-level examinations like GATE, NET, SLET,
and SET can lead to career opportunities in academia, research, and
related fields.
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Integrated M.Sc. in Botanz

Specification of Course

Semester m Credits
WW\—“&\\W\
\_\W\M\IM\
I > Practical 18\'_\48\\
= > Project/Dissertation 03 28
Elective X ﬁ 20
| Total 67 20

Additional Course

s (Qualifying in nature, for St

udent admitted in CBS only)

Additional Paper (EVS) [ 01 02
11 01 02
Skill Enhancement /Value| vV 01 02
Added Courses v
VI 01 02
VII 01 02
Skill Enhancement VIII 01 02
Course [only for Biology
(Botany and Zoology)
students]

— 1

|
| s A

W2 s ¥ o

@ Scanned with OKEN Scanner



Course Structure for the Integrated M.Sc. Botany Stream -

Effective from Session 2024-25

(Abbreviation: B: Biology (Botany +Zoology), C: Chemistry, M: Mathematics, P: Physics, G: General,
H: Humanities, BL: Biology Laboratory, CL: Chemistry Laboratory, PL: Physics Laboratory,
GL: General Laboratory, BOE: Botany Elective, BO: Botany, BOL: Botany Laboratory

e Minimum total credits for Integrated M.Sc. degree is 240. .
o Semesters I to VIII will carry 25 credits each.
o Semesters IX and X will carry 20 credits each.

FIRST YEAR
Semester —I
Course Course Code Course Title Course Contact Hours Credits Marks
Nature Type /Week (Theory
(T/P) +Tutorials) CIA ESE Total
Core B101 Biology - I T [2+1] 3 60 40 100
Core C101 Chemistry — I T [2+1] 3 60 40 100
Core MI101/MB101 | Mathematics — I T [2+1] 3 60 40 100
Core P101 Physics — I T [2+1] 3 60 40 * 100
Core G101 Computer T [2+1] 3 60 40 100
Basics
Core H101 Communication T [2] 2 60 40 100
.| skills ‘
Core PL101 Physics P [4] 2, 60 40 100
Laboratory — 1
Core CL101 Chemistry P [4] 2 60 40 100
Laboratory —1
Core BL101 Biology P [4] 2 60 40 100
Laboratory — 1
Core GL101 Computer P [4] 2 60 40 . 100
Laboratory
(25 0f 240 Total 25
credits)
Additional ES101 Environmental T 2] 2 60 40 100
Paper Studies L
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Semester- I1

Course Course Course Title Course Contact Hours Credits Marks )
Nature Code Type (T/P) /Week (Theory l_
+Tutorials) CIA ESE Total
Core B201 Biology — II T [2+1] 3 60 40 100
Core C201 Chemistry — I1 T [2+1] 3 60 40 " 100
Core M201/ Mathematics — 11 T _ [2+1] 3 60 40 100
MB201
Core P201 Physics — II T [2+1] 3 60 40 100
Core G201 .Electronics and T [2+1] 3 60 40 100
Instrumentation .
Core PL201 Physics P [4] 2 60 40 100
Laboratory — II
Core CL201 Chemistry P 4] 2 60 40 100
Laboratory — I1
Core BL201 Biology ) P [4] 2 60 40 100
Laboratory —II 3
Core GL201 Electronics P [4] 2 60 40 100
Laboratory )
Core H201 Communication P 4] 2 60 40 100
Skills Lab
(50 of 240 Total 25
credits) B
Additional "ES201 Environmental T : [2] 2 60 40 100
Paper | Studies
SECOND YEAR R
Semester- IT1
Course Course Course Title Course Contact Hours Credits Marks
Type /Week (Theory
e | Code (Ty/l;) +Tutorials) CIA | ESE | Total
Core CB301 Essential T [3+1] 4 60 40 . 100
mathematics for
Chemistry and
Biology
Core CB302 | Biochemistry-I T B+1] 4 60 40 100
Core CB303 Organic T [3+1] 4 60 40 © 100
Chemistry-1
Core B301 Cell Biology — 1 T [B+1] 4 60 40 100
Core H301 Creative Hindi T [2+0] 2 60 40 100
Core H302 History and T [2+0] ; 2 60 40 100
lshilosophy of /
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Course) Science
Core BL 301 | Biology Laboratory P (6] 3 60 40 [ 100 |
Core GL301 Applied P I 60 40 | 100 |
Electronics
Laboratory
P \—\_\\_\_\
(75 of 240 credits) Total 25 ;
*H302 is Indian Knowledge System Course (IKS)
7 Semester- IV
Course | Course Course Title Course Contact Hours | Credits Marks
Nature Code Type(T/P) /Week (Theory
+Tut0rials) CIA ESE Total
Core PCB401 | Physical and T B+11 *| a4 60 40 100
Chemical Kinetics ‘ .
Core CB401 Introductory T [3+1] 4" 60 40 100
Spectroscopy (UV-
vis, fluorescence,
IR, Raman, NMR)
Core B 401 Cell Biology — 11 T [2+1] 3 60 40 100
Core B 402 Biochemistry — I1 T [2+1] 3 60 40 | 100
Core G401 Statistical T [B+1] 4 60 40 100
Techniques and
Applications
Core BL 401 Biology Laboratory P [6] 3 60 40 100
Core GL 401 | Computational P [4] 2 60 40 . 160
Laboratory and
Numerical Methods .
Core H401 Communication P [4] 2 60 40 100
Skills Lab .
(100 of 240 credits) Total 25
THIRD YEAR
Semester- V
Course Course Course Title Course Contact Hours | Credits Marks
Nature Code Type /Week (Theory
(T/P) +Tutorials) CIA ESE | Total
Core CB501 Analytical Chemistry T [3+1] 4 60 40 100
Core B501 Genetics T [3+1] 4 60 40 100
Core B502 Molecular Biology T [3+2] 5 60 40 _ 100
Core BO501 Plant Systematics T [3+2] 5 60 40 100
and Biodiversity
Core H501 Scientific Writingin | T | [2] / 2 60 40 100

~
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Hinhdi .
Core BOLS501 Botany Laboratory P [10] 5 ¢ 60 40 100
(125 of 240 credits) Total 25
SKill Enhancement/Value Added Course
SEL501 | English Language P [4] 2 60 40 100
for Competence
Skills ]
Semester- VI
Course | Course Course Title Course | Contact Hours | Credits Marks
Nature Code Type /Week (Theory
(T/P) +Tutorials) CIA ESE - Total
Core CB601 Biophysical Chemistry T | [3+1] 4 60 40 100
Core BO601 Microbiology, T [2+1] 3 60 40 100
Phycology and '
Mycology .
Immunology <"
Core B0O602 Biology of Lower T [3+1] 4 60 40 100
Plants B B B
Core BO603 Anatomy of T B+ 4 60 40 | 100
Angiosperms B i i i
Core BO604 | Plant Physiology T [2+1] 3 | 60 40 100
Core H601 | Ethics in Science and T [2+0] 2 60 40 | 100
_ - IPR -
Core H602 Scientific Writing in T [2] 2 60 40 100
English
Core BOL601 Botany Laboratory P [6] - 3 60 40 100
(150 of 240 credits) | Total 25 | a T
} ) Skill Enhancement/Value Added Course ]
SEL-601 | Pratiyogi Parikshao ke P [4] 2 60 40 100
liye Hindi Bhasha
FOURTH YEAR g ¥
Semester- VII
Course | Course Code Course Title Course | Contact Hours Credits ~ Marks
Nature Type /Week (Theory
(T/P) +Tutorials) CIA | ESE | Total
Core B 701 Evolutionary T [3+1] 4 60 40 - 100
Biology
Core B702 Imaging T [3+1] 4 60 40 100
Technology in
Biological Research g .
Core B703 Immunology T [3+1] / 4 60 40 100
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Core BO701 Developmental T [3+1] 4 60 40 100
Biology of Plants ‘
Core BOPGD 701 |* Botany PG P [8] 4 60 40 100
Dissertation/Project .
Core BOL 701 Advanced Botany P [10] 5 60 40 100
Laboratory-I
(175 of 240 credits) Total 25
" Skill Enhancement/Valuc Added Course
SEL-701 Linux Operating P [4] 2 60 40 | 100
System
Semester- VIII
Course | Course Code Course Title Course | Contact Hours | Credits Marks
Nature Type | /Week (Theory -
(T/P) | +Tutorials) "CIA ESE Total
Core B 801 Virology T B+1] 4 60 40 100
Core B802 | Biotechnology I T B+1] T4 60 40 100
Core B803 Bioinformatics ~ T [3+1] 4 60 40 100
Core B804 | Biotechnology —II T B+1] 4 60 40 100
Core BOL801 | Advanced Botany P oy 5 60 40 100
Laboratory-II _
Core BOPGD301 Botany PG P [8] 4 60 40 100
Dissertation / Project B
(200 of 240 credits) Total 25
Skill Enhancement/Value Added Course
SEBL-801 Statistical Tools in P [4] 2 60 40 100
Biological Research

FIFTH YEAR
Semester- IX
Course Course Course Title Course Type | Contact Hours | Credits Marks
Nature Code . (T/P) /Week (Theory | ° CIA ESE Total
+Tutorials) .
Core BOPGD901 Botany PG P - 20 - 400 400
Dissertation/
Project
(220 of 240 Total
Credits)
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A Semester- X
;::1::: W (g:(;':'c Course Title TCourse mmﬁ_\w
ype (T/P) | /Week (Theory |
. +Tutorials) CIA ESE Total
Elective | ’Wom“ Proteomics and T [4+1] 5 60 TT
S Genomics
Elective BE1002 Nanobiolcchnology \WﬁTTW
“Elective | BOE100] Plant Genetic T [4+1] \TT"TOO“
Engincering
Elective | BOE1002 | Plant-Micrope _\T“—W‘SXTTT
Interaction
Elective | BOE1003 | Plant Tissue Culture T [4+1] 5 60 40 100
Elective | BO E1004 Plants  for Human T [4+1] 5 60 40 100
Welfare
Elective | BOE1005 Phytochemistry and T [4+1] 5 60 40 . 100
Herbal Technology
>Tlcctivc BOE1006 | Plant Secondary T [4+1] 5 60 40 100
Metabolite Production
(240 of 240 credits) Total 20 j

*Four Subjects will be offered according to the availability of instructors and minimum
number of interested students taking a course,

Skill Enhancement/ Value Added Courses:
(Offered to the students of CBS)
The candidates who have

Jjoined the 5-Year Integrated M.Sc. Program in Center for Basic
Sciences shall undergo

Skill Enhancement Course /Value Added Course (only qualifying in

nature),
Semester Course Code Course Title Course | Hrs/ Credits Marks
(T/P) Week CIA [ESE [Total
V' SELS501 English Language for P 4 2 60 40 100
Competence Skills .
Vi SEL601. Pratiyogi Parikshao ke liye P 4 2 60 40 100
Hindi Bhasha .
Vil SEL701 Linux Operating System P 4 2 60 40 100
Vil SEBL301 Statistical Tools in P 4 2 60 40 100
[Only for Biology (Botany Biological Research
and Zoology))
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Semester-wise Syllabus
Integrated M.Sc. Semester — I
Program Subject Year Semester .
Integrated M.Sc. Botany 1 I
Course Code Course Title Course Type
B-101 BIOLOGY -1 Core
Credit Hours Per Week (L-T-P)
L T P
3 2 1 0
Maximum Marks - CIA ESE
100 60 40

Learmng Objective (LO)
The aim of this paper is t provide students with a comprehensive understanding of basic biology, the evolution
of life, taxonomy and classification, cell biology, cellular systems, and tissue systents. It enables the students to

identify living organisms and ecosystems characteristics and basic needs. It explains the processes of growth and
development in mdlvxduals and populations.
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Course Outcomes (CO):

CO | Expected Course Qutcomes CL
No. | At the end of the course, the students will be able to:
1. | With this introductory paper students will be able to comprehend general biological processes | U
which are essential for students of all the streams Physics, Chemistry or mathematics.
2. | Theories of origin of life, evolution and process of development on earth, U,
3. | Identification of the levels of biological organization. E
4. | Cellular mechanism which will further improve the understanding of processes of living beings. U
5. | Physiology of different organ systems of the human body. U
CL: Cognitive Levels (R-Remember; U-Understanding; Ap-Apply; An-Analyze; E-Evaluate; C-create).
CO-PO/PSO Mapping for the course: v
POCO H POs : IPSO
1 2 3 |4 5 6 7 8 9 (10 |11 |1 #» P 3 4 5
CO1 3 2 1 |- - 2 2 2 - 3 3 3 2 2 2B
CO2 3 2 1 |- - 2 2 2 - 3B 3 / 2 23
CO3 3 3 3 2 2 3 3 3 - 3 B 3 3 3 3B
CO4 3 3 3 2 2 3 3 3 - 3 3 3 BB 3B
Cos B B fj2p p R 1l -T3B R T B | 3B
"3"-Strong;"2"-Moderate;"1"-Low;"-"No Correlation
Detailed Syllabus: B 101 Biology I (Introductory Biology-I)

Unit ‘ Topicss =t i - | No.of CcO
_No. o : : e e Lectures No.
I Life: History and origin of life, Concepts of biological evolution, Darwinism, 8 1

Lamarckism, natural selection, speciation.

1 Classification of living things: Classification and domains of life, overview of 7 2
taxonomy of plants, animals and microorganisms. .

11 Cell Biology: -Discovery of cell, cell theory, classification of cell types, 10 3

Prokaryotes and Eukaryotes, cell wall, cell membrane, cytoplasm, structurg and
functions of cell organelles. ' ‘
1Y Cell Division and System Development: cell cycle, mitosis, meiosis, and 10 4
mechanism of development (stem cells), formation of tissues, cell-cell
interactions, respiration.

Vv Morphology and Anatomy of flowering plants, photosynthesis. Major Human 10 5
Body Systems: Digestive, Circulatory, Lymphatic, Respiratory system.

BOOKS SUGGESTED:

S.No. Author Book :

1 Neil A Campbell and JB Reece ( 2007) Biology with Mastering Biology (8th Edition)

2 NA Campbell, JB Reece, MR Taylor and Biology: Concepts & Connections with biology (6th
EJ Simon (2008) Edition) ‘

3 Charles Darwin (2008) On the Origin of Species

4 B Alberts, D Bray, K Hopkin and AD | Essential Cell Biology
Johnson (2009)

5 Rene Fester Kratz (2009) Molecular and Cell Biology For Dummies

6 MJ Behe (2006) Darwin's Black Box: The; Biochemical Challenge to

Evolution /O ’
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Integrated M.Sc. Semester — I

Program Subject Year Semester
Integrated M.Sc. Botany 1 [
Course Code Course Title Course Type
ES-101 Environmental Studies Additional
Credit Hours Per Week (L-T-P)
L T B
2 2 2 0
Maximum Marks CIA 2 ESE
100 60 40

Learning Objective (LO):

The objective of this course is to aware students about the ecology

and environment. It will help individuals to

develop an understanding of living and physical environment and how to resolve challenging environmental issues

affecting the nature.

Course Outcomea (CO):

CO - Expected Course Outuom .
No. | At the end of the course, the students wil

 able to: 3

1. Concepts of ecology and environment which are 1mportant for the student of any stream U
2. Basic concept of renewable and non-renewable energy resources An
3. Understanding of hierarchy of food on different ecosystem E
4. Types and characteristics of major ecosystems An
S. Environmental issues and measures to deal with them. ¢ Ap
Owns’ role as a responsible citizen. i
CL: Cognitive Levels (R-Remember; U-Understanding; Ap-Apply; An-Analyze; E-Evaluate; C-Create).
CO-PO/PSO Mapping for the course:
POCO POs PSO
1 2 3 5 6 7 8 9 (10 |11 |1 D 3 4 b5
COl 3 3 2 - 1 3 3 1 3B 3 2 3 3B
CcO2 3 3 21 - 1 3 3 1 3B 3 2 3 3B
CaQs 3 3 2 | 1 2 3 3 38 3 1 2 38
CO4 3 3 2 1 2 3 3 3B 3 1 2 3B
CQS5 3 3 301 2 2 3 3 3 B 3 1 2 3 B
"3"-Strong;"2"-Moderate;"1"-Low;"-"No Correlation
P o
| S | -‘t}"”". @:’i’i ‘>§Q\W - ts
5 : i /
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Detailed Syllabus: ES 101 Environmental Studies

~ Unit
- No.

Topics

No. of
Lectures

CcCO
No.,

THE MULTI DISCIPLINARY NATURE OF ENVIRONMENTAL STUDIES

Definition ,scope and importance
Need for publish awareness.

3

a.

g
h.

Natural Resources Renewable and non-renewable resources:
Natural resources and associated problems.

Forest resources: use and over — exploitation, deforestation, case
studies, timber extraction, Mining, dams and their effects on forests and
tribal people.

Water resources: use and over-utilization of surface and ground water,
floods, drought, Conflicts over water, dams benefits and problems .
Mineral resources: use and exploitation, environmental effects of
extracting and using Mineral resources, case studies.

Food resources: World food problems, changes caused by agriculture
and overgrazing, Effects of modern agriculture, fertilizer —pesticide
problems, water logging, salinity Case studies. v
Energy resources: Growing energy needs, renewable and non-
renewable energy sources Use of alternate energy sources, case studies.
Land resources: land as a resource, land degradation, man induced
landslides, soil erosion& desertification.

Role of an individual in conservation of natural resources.

Equitable use of resources for sustainable life —styles.

I

Concept of an ecosystem.
Structure and function of an ecosystem.

Producers, consumers and decomposers.

Energy flow in the ecosystem.

Ecological succession.

Food chains, food webs and ecological pyramids

v

Introduction , types ,characteristic features , structure and function of the
Following Ecosystem:

Forest ecosystem .
Grasslahd ecosystem

Desert ecosystem v
Aquatic ecosystem (ponds, streams, lakes, rivers, oceans, estuarles)

SOCIAL ISSUES AND THE ENVIRONMENT Environment Protection Act.

Air (prevention and control of pollution) Act.

Wildlife protection Act.

Forest conservation Act.

Issues involved in enforcement of environmental legislation.
Public awareness.

Value Education

HIV/ADIS

Women and child welfare.

Role of information technology in Environment and Human Health.
Case studies.

-
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BOOKS SUGGESTED:

SN Author Title
1. | Agarwal K.C. Environmental Biology 2001
2. | Bharucha Erach The Biodiversity of India
3. | Bruinner R.C, Hazardous Waste Incineration, 1989
4. | Bharucha E. Textbook for Environmental Studies for undergraduate Courses
5. | Begon M., Town send C.R., Harper J.L. | Ecology From Individuals to Ecosystems
Integrated M.Sc. Semester — I
Program Subject Year Semester
Integrated M.Sc. Botany 1 I
Course Code Course Title Course Type
BL-101 Biology Laboratory — I Core
Credit Hours Per Week (L-T-P)
L ' T P
2 - - 4
Maximum Marks CIA 2 ESE
100 ) o 60 ~ 40
Learning Objective (LO): - )

Lab practical are highly visual, and may involve things like identifying a structure through a microscope,
preparation of slides. Biological Science practicals will develop thinking and reasoning skills. It will gratify
intellectual instincts and will make students aware of our surroundings and ourselves.

Course Outcomes (CO):

- CO | Expected Course Ou" 0] = e CL
_ No. | At the end of the course, ableto:
1. Develop the ability to 1dent1fy the umque characters of organisms, classify them, and u
understand the concept of evolution and phylogenetic tree
2: Expertise in Microscopy and Micrometry An’
3. Learn to prepare slide, staining of specimen and study of morphological characteristics. E
Differentiating dead v/s live cells using differential staining
4. Acquire skills of section cutting stem, root, leaf and flower. Develop understanding of types, An
shapes and arrangements of leaves.
5. Develop a deeper understanding of types of human blood cell by dlﬂ'erentlal staining, and Ap
count the number of cells using Haemocytometer.
CL: Cognitive Levels (R-Remember;U-Understanding; Ap-Apply;An- -Analyze; E-Evaluate C-Create).
CO-PO/PSO Mapping for the course:
PO POs PSO
CO 1 2 3 4 ST 8§ 9 10 | 11 |1 2 31415
COIE. | 3 3 13k R UpB I3 PB B 3B 2 |33
Coz 13 I3 13k R B 3B B [ 3B k 3136
CO3 3 3 3 p P 1 3 33 3 33 2 3 33
Co4 13 I3 |20t T b B I3t B 3B 01 12138
COs 3 3 2 |l 1 2 B3 311 3 3 3 1 2 303

"3"-Strong;"2"-Moderate;"1"-Low;"-"No Correlation

f i {
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Detailed Syllabus: BL101 Biology Laboratory — I

S. : : Experiment No.of | CO
No. ; ' i Lab No.
1 Introduction to Biology laboratory: Laboratory safety, calibration of 5 1

instruments, introduction to general laboratory instruments their working
principle and role.

11 Introduction to Light Microscopy Micrometry: Measuring size of microscopic 10 2
specimens.

Il | Staining and Observing: human cheek cells, plant cells. Study morphological 15 3
characteristics of S. cerevesiae, differentiating, dead v/s live cells

IV | Plant anatomy Relationship between plant anatomy and habitat. Transverse 15 4

section of dicot & monocot stem, root, leaf and flower. Observing and
understanding types shapes and patterns of leaves.

V| Staining human blood cells: To observe human blood cell types by differential 15 5.
staining, Haemocytometery. '

Integrated M.Sc. Semester — 11

Program Subject Year® Semester

Integrated M.Sc. Botany 1 ; I

Course Code ~ Course Title Course Type
B-201 Biology —II [Introductory BiologyII] Core

Credit - Hours Per Week(L-T-P)
it T P >
3 2 1 0
Maximum Marks CIA ESE
100 60 40

Learning Objective (LO):

It. will provide insight of cell structure, functioning and metabolism. Progress in medicine, agriculture,
biotechnology, and various.other biological domains has led to enhancements ‘in the quality of life.

Course Outcomes (CO): d

CO Expected Course Outcomes ; ; : CL

No. At the end of the course, the students will be able to:

1. Students will be able to have a base knowledge about cell structure, function and role of U
biological molecules in regulating the basic mechanism of a cell,

2. Understanding the concept of genetic material and gene regulation U

3. Knowledge about structure and function of essential and non-essential proteins E

4, Know the process of Cell Signalling. An

5 Fundamentals of biotechnology and recombinant DNA technology. - C

CL: Cognitive Levels (R-Remember;

U-Understanding; Ap-Apply; An-Ayalyze; E-Evaluate: C-Create).

f ; ,
[ R
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\\‘h\\k\\ Nylabua: B 201 Biology 11 (Introductory lllulu y-11
3 B s igifﬁ\m\

}Qfﬁix'ﬁ."
i Ao ackdns DNA ax the carrder of genetie information, Building blocks- 8 |
sodlavnden, paalaotidey, DNA and RNA - stewcture, types and - function,
ORI RLTRCTRR, SRIRY, ropatitive

e INA RGNS — [ S
R Son agmaiam Overview,  genes  regulatory  elements,  transeription 7 2

machanian i prokanotey and  cukaryotes  (a comparison),  Reverse
_ Taasorintion, genetic codk, " -

m Doceln [wvotane and Punction: Ruilding blockst! amino acids, peptides, 10 3
soondan smactere, thaee dimenstonal structure,  membrane  proteins,
s l:an:\\t.\ proRInS, ANZVIRS. '

N GRS Jgmaling: Overviaw, signaling via hydrophobic molecules, qnymlmg. via 10 4

oan channdly Signaling via GUprotein coupled receptors, signaling via cell
surdioe annviney, intracellular  signalling,

N Rocachnoloan:DNA - cloning, Uses  of  recombinant  DNA - technology, 10 5
Polhymerase chain reaction (PCR), Production of recombinant proteins and
CIDS T PAGE. Classification of living things: Classification and domains of life,
overview of raxonomy of plants, animals and microorganisms.

BOONS SUGGESTED:

z e Mia e r b i « X A S i
i B Albens. A ‘ohmm. ] Lewis, and M Raft Molecular Biology of the Cell
2 7D, Wason T ABoker, S P. Bell, & A Gann | Molecular Biology of the Gene (6th Edition)
3 Jokn Wikson and Tim Hunt (2007) Molecular Biology of the Cell: The Problems
4 . Baniamin Lewin (2007) Genes IX (Lewin, Genes XI)

Integrated M.Sc. Semester — II "
Program ~ Subject ] Year Semester
Imtegrated M.Sc. Botany 1 11
Course Code : ‘ CourseTitle |  Course Type
ES-201 Environmental Studles-ll / Additional >
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Credit Hours Per Week (L-T-P)
L T P
2 2 0 0
Maximum Marks CIA ESE
100 . 60 40)

d
L]

Learning Objectives (LO):

Environmental studies foster awareness about biodiversity and both renewable and nonrenewable resources in a
particular region. This involves assessing the available resources and need to maintain a balance.

Course Outcomes (CO):

CO | Expected Course Outcomes : v i “Cry
No. | At the end of the course, the students will be able to ; 5 e i
1. | Students will realize that people are dependent on intact habltats that sustam the various E

Iearn about certain species roles in an ecosystem.

organisms we need to produce food, medicines, clothing, and other materials. Students will

2. | To describe the main pollutants and their effects on human health. To develop an activity [ An

where the student puts into practice the knowledge acquired.

3. | Understand waste management vs. waste reduction.
Define the concept of integrated waste management.

4. | Define 'population growth' list causes and issues related to population growth. Analyze Ap

_population changes in specific countries.

5. | Evaluate all the environmental factors considering with at all points such as technical, social, E

legal and economical aspect.

CL: Cognitive Levels (R-Remember; U-Understanding; Ap-Apply; An-Analyze; E-Evaluate; C-Create).

CO-PO/PSO Mapping for the course:

POLCO POs PSO
1 2 34 |5 6 |7 §l9j10f11 )1 p B 4 15
COl 3 3 33 ;3 302 3121383 B B P 23
CO2 3 3 33 3 3 P2 302133 B B R 2B
CO3 3 3 3B B 32 312133 B B R 2B
CO4 3 3 32 2 32 312133 pB F 1 1B
COS5 3 3 32 312 112133 3 {1 | 3B
"3"~Strong;"2"-Moderate;"1"-Low;"-"No Correlation
Detailed Syllabus: ES 201 Environmental Studlcs-ll
Unit e ks e Topus ] No.of | CO
SNo U ; ‘ : 2 Lectures | No.
I Biodiversity and its Conservation: Introduction- Definition: genetics, species and 6 1
ecosystem diversity. Bio geographical classification of India. Value of
biodiversity: consumptive use productive use, social, ethical, aesthetical and
option value. Biodiversity at global, National and local levels. India as mega-
diversity nation. Hot-spots of biodiversity. Threats to biodiversjty: habitat loss,
poachmb of wildlife, man Wl|d|lfb conflicts. Endangered and gfidemic species of ]
d’, 7,/"
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Indin. Conservation of
biodiversity.

Environmental pollution, Definition Causes, effects and control mensures of- 1,
Soil pollution d. Marine pollution e, Hoise

biodiversity: in situ and  ex-situ

Solid waste nmlmwn(-nl' Caus e, effects and control measures of urban and
industrial wastes, Role of an individual in prevention of pollution, Pollution case
studies Disaster management: floods, carthquake, cyclone and landslides,

Human population and the Environment: Population growth, variation armong,
nation. Population explosion- Family welfare programme, Environment and

-
Air pollution b, Water pollution ¢,
R pollution f. Nuclear hazards,
1l
g
human health, Human Rights,
\Y Social Issues and  the

Environment:  From  unsustainable to Sustainable
development, Urban problems related to encrpy, Water conservation, rain water
harvesting, watershed management. Resettlement and rehabilitation of people, its
problems and concerns, Case studics, Environment ethics: lssues and possible
solutions. Climate change, global warming, acid rain, ozone layer depletion,
nuclear accidents and holocaust, Case  studics,  Wasteland  reclamation,
Consumerism and waste products.

BOOKS SUGGESTED:

conseryation  of

K

6 J j
0 4
|

i

6 5 |

S.N. Author Title

1. Agarwal K.C. Environmental Biology 2001 )

2. Bharucha Erach ‘The Biodiversity of India

3. Bruinner R.C, Hazardous Waste Incineration, 1989

4, Bharucha E. Textbook for Environmental Studics for undc,r;r,r(ulmtr umrw.
5. Begon M., Town C.R., Harper J.L. | Ecology From Individuals to flcosystems o '

Integrated M.Sc. Semester — 11

Program Subject Year Semester
Integrated M.Sc. Botany | B T
Course Code Course Title Course T’ yp(.

B1L-201 Biology Laboratory — 11 - -
Credit Hours Per Week (L-T-P)
L T P
5 . - Y B
Maximum Marks CIA ESE
100 60 a0

Learning Objective (L())

Students will have the basic instrumentation used in biology laboratory. Hu,y will be able to Design and

critically assess the scientific investigations, It will also demonstrate critical thinking skills.
e

ot
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i
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i
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Course Outcomes (CO): :
CO | Expected Course Qutcomes CL
No. | At the end of the course, the students will be able to:
1. | Gain the proficiency in a wide range of experimental instruments and methods in biology | An
l including Micro-Pipettes, Tissue Homogenizer, Electrophoresis apparatus, Colorimeter &
Ultraviolet And Visible (Uv-Vis) Absorption, Laminar air flow system, Centrifuges,

Spectrophotometer, Sonicator, PCR and Real-time PCR, Gel Documentation system and
various Incubators B
| 2. | Develop a deep understanding of the principle of instruments, and also gaining practical | AP
experience in verifying key theories.
3. | Able to observe Microscopic cells and even measure their size and count the number. AP
Observe the dividing cells and differentiate between the cells using various staining methods.
4. | Learn to prepare different kinds of growth media to isolate various microbes, and their AP
primary characterization.
5. | Gain practical experience of extraction, estimation and separation of major biomolecules like | AP
Carbohydrate, protein content, lipid.
CL: Cognitive Levels (R—Remember;U-Understanding;Ap-Apply;An-Analyze;E-Evaluate;C-Create).
CO-PO/PSO Mapping for the course: i
PO POs PSO
CO 1 2 3aiEpEel 8§ 19 10 | 11 |1 2 31415
CO1 3 3 3B Rk R B 1 3 3 33 3 3 33
co2 3 3 3 g R 1 2 1 3 3 33 3 3 33
CO3 3 3 3R R 1 3 1 B B 33 3 2 -3
Co4 3 3 3+ 2 1 3 1 B B 33 3 3 33
cos |3 I3 |3F R pUp (v B B | 3B B [3]3P8
"3"_Strong;"2"-Moderate;"1"-Low;"-"No Correlation . )
Detailed Syllabus: BL201 Biology Laboratory — 11
S. Experiment No.of | CO
No. Lab No.
I Use and maintenance of Instruments: Micro-Pipettes, Tissue 10 1
Homogenizer, Electrophoresis apparatus, Colorimeter & Ultraviolet And
Visible (Uv-Vis) Absorption, Laminar air flow system, Centrifuges,
Spectrophotometer, Sonicator, PCR and Real-time PCR, Gel
Documentation system and various Incubators
I A demonstration of polymerase chain reaction on thermal cycler. 8 2
A demonstration on SDS-PAGE technique and DNA gel electrophoresis.
111 Microscopic observation Bacterial cell counting using Neubauer 15 3
chamber, mitosis in onion root tips, Gram Staining: To differentiate
bacteria cells by Gram staining.
\Y Microscopic observation and comparative study of various microbes, 12 4
and their primary characterization.
\Y% Qualitative estimation biomolecules like Carbohydrate, protein content, 15 5
amino acid,-DNA, RNA. ) ]
23
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Integrated M.Sc. Semester — IIT

Program Subject Year Semester
Integrated M.Sc. Botany 2 I )
Course Code Course Title Course Type
CB-302 Biochemistry-I Core
Credit Hours Per Week (I.i-T—IS)

L . T : P

4 3 | 1 0

Maximum Marks S n L CTAY v ESE

100 6o 0

Learning Objective (LO):

Biochemistry combines biology and chemistry to study living matter. It powers scientific and medical
discovery in fields such as pharmaceuticals, forensics and nutrition. With biochemistry, students will study
chemical reactions at a molecular level to better understand the world and develop new ways to harness,

Course Outcomes (CO):
CO | Expected Course Outc S Gl
No. | Atthe end of the course, ; \ S
1. To define the pH scale as a measure of acidity of a solutlon Tell the orlgm and the loglc of Ap |
- using the pH scale )
2. Describe the different types of simple and complex carbohydrates. Describe the functions of Ap
carbohydrates in the body. Describe the body's carbohydrate needs and how personal choices
can lead to health benefits or consequences.
3. Recognize the different types of lipids. Distinguish saturated from unsaturated fatty acids. E
Recognize lipids as important constituents of membranes.
4, To understand how enzymes function so that we can better understand the function of our | An
cells and treat diseases.
5. Be aware, on a basic level, of how the structure of a protein can influence its interaction with | An
other biomolecules. )
CL: Cognitive Levels (R—Remember;U-Understanding;Ap-Apply;An-Analyze;E-Evaluate;C-Create).
CO-PO/PSO Mapping for the course: )
POCO Pos PSO
1 2 3 4 S 6 7 8 9| 10| 11 1 ]2 3 4 5
COl1 3 3 3 3 3 3 2 3 2 3 R 3 3 3 2 3
CO2 3 3 2 2 3 2 2 2 - 2 2 3 3 3 2B
CO3 3 3 3 3 3 3 2 3 2 3R 3 B 3 23
CO4 3 3 2 2 3 2 2. R - 2 2 3 3 2 2 2
CO5 3 3 2 2 3 3 2 2 - 3 2 3 3 2 2 BB

"3"—Strong;"2"-Moderate;"1"-Low;"-"No Correlation

ot 1
< ﬁ//— \ W
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Detailed Syllabus: CB 302 Biochemistry-I

Unit Topics No.of | CO
No. Lectures | No.
I General biochemistry concepts: The concept of pH, dissociation and ionization 10 I

of acids and bases, pKa, buffers and buffering mechanism, Henderson
Hasselbalch equation, dissociation of amino acids and determination of pKa.
11 Chemical structure of: carbohydrate, lipids, nucleic acids, proteins. Properties 10 2
and classification of carbohydrates-monosaccharides, di-, oligo- and
polysaccharides, cellulose, lignin, cell wall, Sugar derivatives, Glycosidic
Bonds. ,
11 Enzymes: characteristics, nomenclature and classification. Mechanism of 10 3
enzyme action, enzyme kinetics, enzyme inhibition and regulation.
v Structure and Functions of Lipid: General properties; Classifications: fatty acid, 15 4
fats, oils, waxes, cholesterol, phospholipids, glycolipid, glycocalyx, Vitamins,
Hormones . )
\Y% Protein structure and function: levels of structure of protein, Classification of 15 5
proteins-globular and fibrous, Protein folding and modification, proteolysis,
ubiquitin- proteasome.
BOOKS SUGGESTED:
S.No. | Author : : Book
1 D. L. Nelson & M. M. Cox Lehninger Principles of Biochemistry
2 Stryer L (1995) Biochemistry, 4 th edition,
3 Starzak, Michael E. ‘Energy and Entropy equilibrium to stationary states
4 J. McMurry (1999) 'Fundamentals of General Organic & Biological Chemistry

Integrated M.Sc. Semester — ITI

Program Subject Year Semester
Integrated M.Sc. Botany 2 I
Course Code Course Title Course Type
B-301 Cell Biology -I Core
Credit Hours Per Week(L-T-P)
L T P
4 1 0
Maximum Marks CIA ESE
100 60 40

Learning Objective (LO):
Cell biology aims to understand the structure and physiological function of individual cells, how they interact

with their environment, and how large numbers of cells coordinate with each other to form tissues and
organisms.

V— ‘
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Course Qutcomes (CO): .

CO | Expected Course Outcomes CL
No. At the end of the course, the students will be able to:
1.

Students will understand the structures and purposes of basic components of prokaryotic and U
eukaryotic cells, especially macromolecules, membranes, and organelles

2. Describe how organisms use physical phenomena to actively transport nutrients. Define C
osmosis, diffusion and semi-permeable membranes and understand how organisms use them

3. Identify organelles in a cell and their function. Students will understand how these cellular E
components are used to generate and utilize energy in cell

4. Describe the significance of different cytoskeletal components in homeostasis and disease as | Ap
well as in different cell types. i

5. Genome maintenance activities including DNA repair, cell division cycle control, and | An-

checkpoint signaling pathways preserve genome integrity and prevent disease.
CL: Cognitive Levels (R-Remember;U-Understanding; Ap-Apply;An-Analyze;E-Evaluate;C-Create).

CO-PO/PSO Mapping for the course: ¢
POCO : POs : PSO
1 ZabesbaEs L G T B E e e R e
COl 3 3 313 3 2|2 1) 2] 32| 313 3 2 3
co2 3 3] 3|3 2022 1] 1] 2[2]3[3 [3p | 3
CO3 3 3 31 2 3 112 1 -1 21 2] 3 ]2 3 3 3
CO4 3 3 31 2 3 1] 2 1 -1 212312 312 3
CO5 3 3 311 3 1] 2 1 -1 212313 21 31| .3
"3"-Strong;"2"-Moderate;"1"-Low;"-"No Correlation
Detailed Syllabus: B 301 Cell Biology -1 L
Unit : wogrra e Topics Foee oo - No. of CO
No. i M e Lectures | No.
1 Visualization of cell- History of cellular imaging; principles and applications of 10 1
light microscopy, Different microscopic techniques for imaging cells-phase
contrast, confocal, SEM, TEM.
11 Membrane system: The cell membrane and its structure, Models qof the 10 2
biomembrane: Charles Overton’s “Lipid Membrane”, Lipid monolayer model
of Irwing Langmuir, Lipid bilayer model by Gorter and Grendel,
ProteinCJcontaining lipid bilayer model of Daveson and Danielly, David
Robertson’s direct observation of the membrane, Fluid Mosaic model of Singer
and Nicholson, Constituents and fluidity of plasma membrane, Transport across
membrane, lon channels.
11 Cellular organelles and their functions: Mitochondria: Structure  of 15 3
mitochondria, Different enzymes and their location, Electron transport
complexes, ATP synthase, Mitochondrial DNA, Structure of chloroplast,
Protein complexes and photosynthetic electron transport chain, DNA of the
chloroplast, Structure and functions of the ribosomes, Endoplasmic reticulum,
Golgi body, Lysosomes and Nucleus.
v Cytoskeleton, cilia and flagella: Structure and functions pf Microtubules, 15 4
f ; i
e 7 ‘ \/ .
; ﬁlﬂ TRPE R W W
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microfilaments, and Intermedinte filniments, Stoactre and function of tubiilin,
actine Moleculay motors-stracture and mechantams of binestis and dyneins,

Myosin- motor protein. Cilin nnd fapelln: stracture and - functions and
Ll

‘ mechanism of movement, i
\% Replication and Maintenance of the penome; DNA replication, DNA damage 10 5 |
and repair, DNA rearrangements, J
BOOKS SUGGESTED:
NG P or N R ook T S R
1 D. L. Nelson & M. M, Cox Lehninger, Principles of Biochemistry
2| Stryer L (1995 Biochemintry
3 | Gerald Karp Cell and Molecular Biology ]
Integrated M.Sce, Semester — 111 o
Program Subject Year semester
Integrated M.Sc. | Botany | 2 |
Course Code Course Title % Course Type
BL-301 Biology Laboratory ) Core
Credit Hours Per Week (1L-1T-1)
L T P
3 = - 6
Maximum Marks . CIA 0 : ESE
100 60 40

Learning Objective (LO):

Study of biological phenomena at cellular and molecular level will be studied to gain knowledge about the
principles that govern complex biological systems. It provides the information on concept of biochemical
calculation and understands the physiological and biochemical significance of enzymatic reactions. This course
will also help the student to know the clinical aspects of various disorders due to deficiency of nutrients.

Course
- b

i X
C

F o

Outcomes (CO): ‘
Expected Course Outcomes ’

At the end of the course, the students will be able to;

1 Deep knowledge of pH, pKa, Buffers, and buffering mechanisms AP

2 Proficient in Extraction and estimation of total free amino acids by ninhydrin reagent, of AP
acid value, Jodine number, Saponification value, Peroxide value in unsaturated lipids

3 Depth knowledge of the Carbohydrate extraction, estimation and identification from AP

various sources like fruit sample, potato starch, qualitative tests of carbohydrates,
identification by anthrone method, thin layer chromatography

4 Apply enzymatic reaction; know the effects of pH, temperature and inhibitors on AP
enzyme kinetics. Develop expertise on enzyme catalyzed reaction

m— .
4 | 7 4 W
P 4 : !
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S ‘Ll‘n\k‘mumliug: the practical insights into the formation of capsule, cell wall, lipic AP
wranules, metachromatic granules, endospores, Cell motility, Subcellular fractionation,

l \\ulcn\}\lmuln‘ and meiosis,

CL: ¢ ognitive Levels (R- lwmunl\c ;U-Understanding:Ap- .‘\[‘Pl) An-AnalyZe:E-Evaluate;C-Create).

CO-PO/PSO Mapping for the course: .
[ v FErPOs PSO
CcO 1 2 3 H S 0 i 8§ 9 10 | 11 ]1 2 3 4 15
COl 3 3 3PP RopoB 3R P 23 P2 31203
CQ2 3 13 13k TRk R O[3 R 2 2 3 3 2 2l
CQ3 3 3 RN 2 2 2 2 2 2 23 2 2 2 2
aelt K 3 |3k p BB 3R B 2B B 31203
COS 3 3 3R 2 2 2 2 2 2 2 3 2 2 2 2
"I"-Strong:"2"-Moderate;" 1"-Low:"-"No Correlation
l)u:ulcd Syllabus: BL301 Biology L.1borntorv .
108 Experiment , No.of | CO
No. i : % : Lab | No.
1 Bmchemml c.llcul'mon Concept of pH & Buftnrs H)dronen ion 15 1
concentration in  solution, Inorganic ion concentration in solutions,
Inorganic Buffers and Biological fluids, Henderson-Hesselbach equation,
Strong acid strong base titration, weak acid strong base titration, Amino
acid titration, determine the pka value of the prowded amino acid solutions
using titration curve. ldentify the amino acids using the reference table on
the basis of pka values obtained.
11 Extraction and estimation of total free amino acids by ninhydrin reagent 20 2
Estimation of acid value, lodine number, Saponification value, Peroxide
value in unsaturated fats and oils .
111 Carbohydrate extraction, estimation and identification Extraction of 15 3

carbohydrates from various sources like fruit sample, potato starch,
qualitative tests of carbohydrates, identification by anthrone method, thin
layer chromatography

IV | Enzyme Kinetics Enzymatic reaction, determination of Vmax and Km for 20 4 :
individuals salivary amylase, effects of pH and temperature on enzyme
kinetics. Effect of inhibitors on enzyme Kinetics, study an enzyme catalyzed
reaction using hydroquinone as a substrate and peroxidase extracted from
cabbage.

\Y Cell staining — capsule, cell wall, lipid granules, metachromatic granules, 20
endospores, Cell motility, Subcellular fractionation of mouse liver tissue,
page & western blotting Immunoflourescence of cytoskeleton & nuclear
proteins.

N
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Integrated M.Sc. Semester — 1A%

Program Subject Year Semester
Integrated M.Sc. Botany 2 v
Course Code Course Title : Course Type
B-401 - Cell Biology -1I Core
Credit Hours Per Week(L-T: -P;

L T P

4 3 I 0
Maximum Marks CIA ESE

100 60 40

Learning Objective (LO):
This course will help in broadening the knowledge of the biological functions of all living beings. It will
provide deep knowledge signal transduction, cell division etc. '

Course Outcomes (CO):

CO Expected Course Outcomes SR s CL &
No. | At the end of the course, the students will be able to: g '
1. Students will able to describe cell junctions found in plant cells (plasmodesmata) E
and animalcells (tight junctions, desmosomes, gap junctions). ¥
2. Understand the basic principles of signal transduction mechanisms, in particular the U
conceptsof response specificity, signal amplitude and duration, signal integration
and intracellular location.
3. Explain how cell division functions in reproduction, growth, and repair. E
4. Introduce the basic concept of physiological cell death referred {0 as apoptosis U
5. Techniques are used to study the physiological properties of cells, their structure, the | C
organelles they contain, interactions with their environment, their life cycle, division,
death and cell function

CL: Cognitive Levels (R—Remember;U-Understanding;Ap-Apply;An-Analyzc;E-Evaluate;C-Creatc).

CO-PO/PSO Mapping for the course:

POLO Pos 85

1 20 TN AN S Mo R T R O T 2 3 AT
COl 3 33|32 - 2233 [ 3123
CO2 3 30313 222021 - 32 303 [3[3]3
CO3 3 3131213 2022 - 3232 31373
CO4 3 3131213 (2| 1] [ 22132 31213
CO5 3 S 333 Jtl2 a2 2233 | 21313

"3"-Strong;"2"-Moderate;"1"-Low;"-"No Correlation
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- Unit
No.

Il

signaling, Threg Major C
proteinOcoupled receptors
TyrosineOKinase R

I Cell cycle and Cel] division: Mechanisms and regulations of cell division,
Cyclins and CDKs, Key events in G] Phase, S-Phase, G2 Phase and Mitosis.
Cell cycle checkpoints, Molecular mechanism of cytokinesis, uncontrolled cell
| division and cancer. )
IV | Types of cell death: Apoptosis-Molecular mechanisms of apoptosis; Key
proteins involved in apoptosis: Pro- and anti-apoptotic proteins. Necrosis,
Anoikis, Oncosis, autophagy. )
Vv Techniques in Cell biology: Cell fractionation, DNA libraries, DNA transfer
into eukaryotic cells and Mammalian embryos, Nucleic acid hybridization, /
Purification of nucleic acid, Isolation and fractionation of proteins.
BOOKS SUGGESTED:
S.No. | Author - : Bookii v =
1 Alberts et al. - Molecular biology of the Cell ) ]
2 Alberts, Bray et al Essential Cell Biology Garland, Publication New York 1997 —]
3 James E. Darnell, Harvey F. Molecular Cell Biology 7
Lodish, and David Baltimore
4 Geoffrey M Cooper ] The Cell, 2nd edition, A Molecular Approach ]
5 Gerald Karp Cell and Molecular Biology ]

Integrated M.Sc. Semester — IV

Program Subject Year Semester

Integrated M.Sc. Botany 2 v

Course Code Course Title

Course Type

B-402 Biochemistry-II Core

L T P

4 3 1 0

Maximum Marks CIA : ’ ESE

100 60 / ‘ 40

B

‘,
il

.

Credit Hours Per Week(L-T-P) q
’ ]

|

]
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e
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Learning Objective (LO):
To unravel the complex chemical re

unr . actions that occurs in a wide varicety of life forms which will provide the
basis for practical advances in medi

cine, veterinary medicine, agriculture, and biotechnology.

Course Outcomes (CO):

CcO Expected Course Outcomes CL

No. At the end of the course, the students will be able to:

1. Evaluate the role of conversion of energy for cellular activities in any biological system E

2. Describe the metabolism of carbohydrates, lipids, proteins and amino acids. An

3. Write chemical reactions for the individual steps in each pathway. Identification of the levels E
of biological organization. 2 ¥

4. To know the digestion and absorption of carbohydrates. It knows where the products from the | Ap
carbohydrate metabolism intermediate products are used in the body.

S. Write the chemical reactions involved in biochemical pathways that produce ATP, such as C
citric acid cycle and electron transport.

CL: Cognitive Levels (R—Remember;U-Understanding;Ap-Apply;An-Analyze;E-Evaluatc;C-Crcate).

CO-PO/PSO Mapping for the course:

POLCO Pos PSO
1 2 3| 4 5 6 | 7 S T e R e ) 3 4] 5
COl1 3 3 2| 3 3 313 21 21 3121|313 3 3 3
CO2 3 3 2| 2 2 313 20 1| 312133 213 3.
CO3 3 3 2| 2 2 212 2 - 3( 21|33 212 3
CO4 3 3 2( 2 2 2 2 1 - 21 2 3 |3 2 2 3
COS 3 3 2|1 2 2|2 1 -l 21,23 (3 2] 2 3
"3"-Strong;"2"-Mederate;" 1 "-Low;"-"No Correlation
Detailed Syllabus: B 402 Biochemistry-IT
Unit ; - Topics ] No. of CcO
No. asihers : ; Lectures | No.
I Bioenergetics, and Basic concepts of Metabolism: catabolism and anabolism. 15 1
Carbohydrate metabolism: Glycolysis and regulation, Feeder pathways of
glycolysis, cori cycle, oxygen debt, Pasteur effect, Fates of pyruvate, ATP,
NADH
I TCA cycle, regulation of isocitrate, Gluconeogenesis, Glycogenolysis, Pentose 15 2

phosphate pathway, Glyoxalate cycle. ETC, inhibitors of ETC, Oxidative

Phosphorylation, chemiosmotic theory

111 Lipid metabolism: B oxidation of unsaturated and saturated fatty acids, 10 3.
propionyl Co A metabolism, significance of ketone bodies, biosynthesis of

palmitate, Absorption and transport of fats.

v Amino acid Metabolism: Transamination, Direct amination, Fate of amino acid 10 4
skeleton, urea cycle, precursors of compounds other than proteins.
A% Nucleotide Metabolism: Salva

ge and De novo pathways of “purines and 10 S
pyrimidines, formation of deoxyribonucleotides, origin of thymine

e
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BOOKS SUGGESTED:

S.No. | Author Book
1 D.L. Nelson, M.Cox Lehninger Principles of Biochemistry e ,~
2 Stryer L | Blochemistry -
3 Starzak Michael E. Enerpy and l}_nlu)py equilibrium {0 stationary s -;t.nu _
‘4 J McMurry Fundamentals of General Organic and l!lolomuul Chemistry (Study
Guide) - o
Integrated M.Sc. Semester — 1V
‘ Program Subject Year Semester
\ Integrated M.Sc. Botany 2, v
\ Course Code Course Title Course Type
\ BL-401 Biology Laboratory Core
Credit Hours Per Week (L-T-P)
L T P
3 - B 6
Maximum Marks CIA ESE
100 60 40

Learning Objective (LO):

Students will understand the structures and purposes of basic components of prokaryotic and cukaryouc cells,
especially macromolecules, membranes, and organelles.

Course Outcomes (CO): v
bExpected Coursc Outcomes CL
At the end of the course, the students will be able to » : ; i
1 Gain expertise in Isolation and Analysis of Blomolcculcs hkc carbohydratc protun AP
RNA and DNA estimation
2 Understand the mechanism of Nucleic acid extraction and their quantification. Having AP

the practical knowledge about the ability of DNA to withstand pH and Temperature.
3 Gain expertise on Chromatography (Paper chromatography, Thin layer AP
chromatography, lon-exchange chromatography, affinity chromatography etc.)
4 Deep understanding of programmed Cell Death, DNA Laddering and Cell death assay AP
5 Students will able to detectblood group and Rh factor in the blood sample. AP
CL: Cognitive Levels (R-Remember;U-Understanding; Ap-Apply; An-Analyze; E-Evaluate;C-Create).

, AL PRer1 & BV MARE w—- W
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CO-PO/PSO Mapping for the course:

5SS - ; .
e T T (T o 1
Col 3 13 |3k R PP 2P p |2p p [2]2]2
CO2 3 313k R R P 2P P |2p P 2 | 2| 2
Co3 3 3 13p B R P (2P p |2p Pp |2]2]2
CO4 3 313 p P B p 2 p |3p Pp 3|37
£03 3 |3 |3p p pop J3 P p [3p p [3]3]3

"3"-Strong;"2"-Moderate;" 1"-Low;"-"No Correlation

l)clzulul Syllabus: B1.401 Biology L.dmmtory

SN o A : Experiment _ : No.of | CO
‘ it : Lab__ | No.
I Isolation and Analysis of meolcculw (i) Carbohydrate eStimation by 20) 1
DNSA (ii) protein estimation by Peterson method (iii) RNA uumatl(m by

Orcinol method (iv) DNA estimation by DPA method
Il Nucleic acid extraction - from plant & animal tissue using cthanol 15 2
precipitation. Estimation using Agarose gel electrophoresis
Analysis of DNA under various conditions -~ pH and Temperature
III | Chromatography (a) Paper chromatography-chromatography of 20 3
amixture of amino acids (b) TLC, Gel filtration (c) lon-exchange
chromatography, affinity chromatography

IV | Study Programmed Cell Death DNA Laddering and Cell death assay 15 4
(quantification by Evans Blue), Barr bodies and Meiosis using lily anthers
V | To detect blood group and Rh factor in the blood sample. Isolation of 20 5

organelles: mitochondria, chloroplast, nucleus, lysosome and their assay by
succinate dehydrogenase activity (mitochondria), acid phosphatase activity
(lysosome), acetocarmine staining (nucleus) and microscopic obsecrvation

(chloroplast).
Integrated M.Sc. Semester — V .
Program Subject Year |*  Semester
Integrated M.Sc. Botany 3 \
Course Code Course Title Course Type
B-501 Genetics Core
Credit Hours Per Week (L-T-P)
L T P
4 3 1 0
Maximum Marks ESE
100 40
33
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Learning Objective (LO): v

To develop deep understanding of genes and heredity of how certain qualities or traits are passed from
parents to offspring as a result of changes in DNA sequence. The causes of important human diseases are
being discovered, and therapies developed, based on fundamental genetic investigations.

Course Outcomes (CO):
CO Expected Course Outcomes e , Gl
No. At the end of the course, the students will be able to: :
1. Compare and explain the inheritance of germline and somatic mutations. Describe the | U
sequence of events involving DNA in meiosis from chromosome duplication through
chromosome segregation.
\ 2. The transmission to the future generatlon of various traits that are because of alleles at gene | An
loci on a sex chromosome is known as sex-linked inheritance. B
‘ 3. Understanding of bacterial genetics that allowed researchers to implant foreign DNA in their C
genome and produce proteins that have benefited humans
\ 4. Understand the link between environment and evolution. Be familiar with the different agents | Ap
of evolution
{5. Calculate the measures of the centre of data: mean, median, and mode. Recognize and | An
calculate the measures of the spread of data: variance, standard deviation, and range.

CL: Cognitive Levels (R—Remember;U-Understanding;Ap-Apply;An-Analyze;E?EValuate;C-Create).

CO-PO/PSO Mapping for the course:

POLCO 5 POs PSO

EEoEEnaE R e[ 8 [ TI0 NI 1 p2 p 3T S
COl 3 3 3 3 3 3 B B 2132 B B B 33
CcO2 3 3 3 2 3 2 B3 R 132 B B PR 2 2
CO3 3 3 3 2 3 2 B R 1{3R2 B B R 2 B3
CO4 3 B |3 R B P PP |1|3pR B B P |28
COS5S 3 3 3 3 3 3 0B 2132 B B B3 33

"3"_Strong;"2"-Moderate;"1"-Low;"-"No Correlation -
Detalled Syllabus: B 501 Genetlcs

Unit Toplcs e Eae No.of | CO

No. : ‘ e Lectures | No.

I Overview and Introductlon of Genetxcs Central Dogma; Genotype and 10 1
Phenotype, Eukaryotic and Prokaryotic Genes, Forward and Reverse Gerfetics,

Mendelian Inheritance; Law of Dominance, Law of Segregation, Law of
Independent Assortment, Deviation from Mendelism: Incomplete dominance,
Co-dominance.

11 Epistasis, Polygeneic Inheritance, Cytoplasmic Inheritance, Linkage and 10 2
Recombination, Sex Linkage and Sex-Linked Inheritance, Pedigree Analysis

111 Bacterial Genetics: Transformation, Conjugation, Transduction (Lambda 15 ~ 3
Phage), Human genome and genetics: Elements of human genetics & genetic
disorders, Examples from Drosophila, yeast, maize and mouse,

Immunogenetics.

IV | Genes and Evolution: The law of DNA constancy and CClvalue paradox: 10 4
Numerical and structural changes in chromosomes; Molecular basis of )
spontaneous and induced mutations and their role in evolutlon nvironmental
mutagenesns and toxnclty testing; Population genetics

Ba/y <

by i

;' | e e '““ mLA Q})”"{/

Wl 34

| |

@ Scanned with OKEN Scanner



\Y Biostatistics: Principles and practice of statistical methods .n biological 15 5
research; samples and populations; Basic statistics — average, statistics of
dispersion, coefficient of variation; Standard error; Confidence limits;
Probability distributions binomial, Poisson and normal; Tests of statistical
significance; Simple correlation of regression; Analysis of variance.

BOOKS SUGGESTED:
S. No. Author Book i
1 | E.J. Gardner, D.P Snustad and M. J Simmons Principles of Genetics .

2 |Leland Hartwell, Leroy Hood, Michael Goldberg, Ann Genetics: From genes to genomes
Reynolds, Lee Silver, Ruth Veres.

Anthony J. F. Griffiths. 2010 Introduction to genetic analysis
Marcello Pagano, 2000 Principles of Biostatistics
Peter J. Russell Genetics:A Molecular Approach
Integrated M.Sc. Semester — V
Program Subject Year / Semester
Integrated M.Sc. - Botany 3 . \
Course Code Course Title : Course Type
B-502 Molecular Biology Core
Credit Hours Per Week (L-T-P)
L T R
5 | 3 2 0
Maximum Marks CIA ESE
100 60 40

Learning Objective (LO):

It will provide understanding of how molecules interact with one another in living organisms to perform the
functions of life. Give knowledge of Major appllcatlon of molecular biology are genetic analysis and gene
cloning, DNA fingerprinting and forensics, genomics and computational approaches to genetics.

Course Qutcomes (CO): o

CO | Expected Course Outcomes i i = CL
No. At the end of the course, the students wdl be able to: i

1. Construct a model of the structure of the DNA molecule. Define key terms associated with U

the structure of DNA. Identify the four nitrogen bases that compose DNA. Summarize the
history of human knowledge about DNA.

2. Outline the basic steps involved in DNA replication, including major difterences between U
eukaryotes and bacteria. Explain how eukaryotes overcome the difficulty of replicating the
ends of linear chromosomes.

3. Understand the purpose of the cell's performing transcription and trapslation. Predict RNA | An
and protein sequences from a given gene. Analyze the effects of a D mutation on the RNA
and protun produced from that DNA

\?bé/ yruwv“ W’V{/
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! Gone eputation b necesary e making or syathestzing correet proteing where they ate
wegiied, So e madntaing the stability of the hmh Henee, homeostasds is an onteome ol gene
repilation,
Ntate the potential eftects of mutatoms onprofelns produced as leu;' benelictal, neatral, or
el the onteome of teeombination o ensure that each gamete ineluder both maternally
and p«\\onmll\‘ dorived genotie information

Cla Cognttive Levels (R-ARemember U Ulnderstanding A p-Applys An-Analy zo;Bi-Evaloate C-Create).

COPOERO Mapping tor the conrse:

rOCO
COt
cOL
COd

{eleLi7

) "‘.""

'Oy

| - A 1 2 CEHE T 81 91 10
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A
3
{
3
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i
R _ ) 2
Sn\\un:“.’" Moderates" 11 u\\"“ "No Correlation

Detniled Syllabus: B ‘Q()’ Molecular lHulu&\‘

SO
3 4

- -
S
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e
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.

N
-

- No.of

Lectures

2 GO
- No.

—~T

BOOKS SUGGESTED:

e
",f"“ |

Molecular biology an overview: (‘mwcpt and dcﬁnlliun of the gene, complexity
of the cukaryotic gene. Structural organization of the DNA in the nuclear

materiall 1 General properties of histones, nucleosomes and solenoid structure,
RNAs and their structure & funetion,
DNA synthesis: The enzymes of
cukaryotes, mechanism  of replication in bacterin and  viruses, reverse
transcriptase, salient features of eukaryotic nuelear and mitochondrial DNA
replication. RNA synthesis: The enzymes of transeription in prokaryotes and
cukaryotes, mechanism of teanseription in bacteria, heteronuelear RNA, post
h‘umuplmu il processing of RNA, role off uhwvmu

Protein synthesis: Concept of the genetie code, structure of t RNA and r RNA,
enzymes of translation in prokaryotes and eukaryotes, mechanism of” protein
synthesis, post translational processing of proteins, translational inhibitors,

Protein \umnp Vesicular traflie inside the cells, l.upclmg & dcpmd ltmn

Gene expression and its characterization: Regulation of fene c\pl\‘xsmn in
prokaryotes, cukaryotes, A phage, structure and mechanism of ditferent
operons, Gene regulation during development, Gene function and phenotype
loss of function & gain of function, Gene interaction, suppressors & enhancers.

Mutations and their cuquuum‘ Delinition of ‘mutation, umlm\nul\ &
mutant selection, Alleles, Complementation, Recombination, recombination

mapping and mechanism of recombination, Repair off DNA, Transposons &

retroposons, »
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S. No. Author ‘ . Book
1 |StryerL Biochemistry, 4 th edition,
2 | Watson J. D., Hopkins, N. H., Roberts,| Molecular biology of the gene, 4™ edition,
J. W., Steitz, J. A. and Weiner, A. M. | The Benjamin/Cummings publishing companies

3 | Benjamin Lewimr Genes VII, oxford Umver51ty Press, Oxford
4 | WeaverR. F. Molecular biology v
5 |BrownTA Essential molecular biology, vol. I, A practlcal
approach, IRL press, Oxford.
6 |Cox Lynne S Molecular Themes in DNA Replication
7 |Gerald Karp Cell and Molecular Biology
Integrated M.Sc. Semester — V N
Program Subject Year Semester
Integrated M.Sc. Botany 3 v
Course Code o Course Tltle By Course Type
BO 501 Plant Systematics and BlOleBl‘Slty Core
Credit "Hours Per Week(L-T-P)
: T P
5 : 3 2 _ 0
Maximum Marks CIA e 3 FEREECE
100 60 40

Learnmg Objective (LO):
The primary goal of this course is to let students understand prmcnples of general taxonomy and ‘historical

development of taxonomy. The main objective of studying biodiversity is to provide students a global vision of
the variety of the plant world.

Course Outcomes (CO):

CO | Expected Course QOutcomes : ag
‘No. | At the end of the course, the students will be able to
1. Gaining knowledge of species, their names and phylogenetlc relationships whlch will be U

helpful for further studies in other disciplines of biology, including conservation biology and

nature protection.

2. The main objective of plant taxonomy is to identify characteristics of undiscovered specxes by C

comparing with known species, to specify characteristics of recently discoyered species, to

arrange them in respective 'taxa' after looking at their similarities and to gwe them scientific
names. This is important for conservation efforts, agriculture, and horticulture, as well as for

scientific research.

3. Classifying plants based on similarities helps organize the thousand different types of plants | Ap

on earth into different taxonomic levels to study them in depth. It ald in the comprehension

of organism evolution.

4. For understandmg the mtnnswall) inbuilt plus the externally- lmﬁosed variability in and | U

7 3
g _J
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among plants existing in terrestrial, marine and other ecosystem at a specific period of time.

| Students will be aware of what are the major biodiversity threats.

5. Knowing the primary and secondary centres of crops across the globe and about crop E
domestication and its significances.

CL: Cognitive Levels (R-Remember;U-Understanding; Ap-Apply; An-Analyze; E-Evaluate;C-Create).

CO-PO/PSO Mapping for the course:

Poco POs 7 PSO
1 2 3 4 5 6 | 7 P ] I ] 0 ) 3 41 5
COl 3P 3 BB R PP 13 BepB PR 3R
cO2 3 3 3 2 2 2 B OR 1{3pR B B 2 2 3
CcO3 3 3 3 2 3 2 R OR 13 R B B R 2 2
co4 3 3 3 2 2 2 2 PR 113k B B R 32
CO5 3 3 3P 3 2 P2 B 113p B B P 32
"3"_Strong;"2"-Moderate;"1"-Low;"-"No Correlation N
Detailed Syllabus: BO 501 Plant Systematics and Biodiversity

Unit Topics No. of CcO

No. : Lectures No.

I Biosystematics, Principles of taxonomy, Concept of species and hierarchical 15 I

taxa, Plant collection, Herbarium preparation, Important herbaria and botanical 1
gardens of the world and India, E-flora, Taxonomic tools; Identification of ;
plants, Keys-Single access and Multi-access.
11 Plant nomenclature- Principles and rules of nomenclature- Binomial, 15 2
International Code for Nomenclature of Algae, Fungi and Planfs; Ranks and
names; Typiﬁc:"nion, author citation, valid and effective publication, rejection
of names, principle of priority and its limitations; Names of hybrids.

11 Systems of classification-Major plant classification systems, Classification 15 3
systems of Bentham and Hooker, Engler and Prantl, Hutchinson’s and
Takhtajan Characteristic features, dendrogram, phytochemistry and cytology in
relation to taxonomy

v Study of major families with reference to systematic position and economic 15 4
importance of dicot- Ranunculaceae, Annonaceae, Solanaceae, Meliaceae,
Fabaceae, Cucurbitaceae, Umbelliferae, Asteraceae, Labiatae etc.

\Y Study of major families with reference to systematic position and economic 15 5
importance of monocot: Orchidaceae, Zingiberaceae, Cyperaceae, Poaceae etc.;
Life cycle of typical angiospermic plants.

BOOKS SUGGESTED:

S. No. Author Book *
1. Cecie Starr, Ralph Taggart, Christine Evers, | Biology: The Unity and Diversity of Life

and Lisa Starr .

2. Hawkswortli, D. L. & Bull Alan T. Plant Conservation and Biodiversity. Series:

Topics in Biodiversity and Conservation, Vol.

6(Eds.) Reprinted from Biodiversity and

Conservation, 16:6, 2007, VIII, 424 p.

3. M P Singh Plant Biodivefsity & Taxonomy
4. E.O.Wilson, Editor. Frances M. Peter Biodiversify ‘
: _. ? | {
i DN pRIYS Beaires ; (’______‘
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L

Peter H. Raven, Ray F. Evert, andSusan E.

X« Bi(rilorgiyr of Plants
__| Fichhorn

Simpson, M.G. (2006)
San Diego, CA, U.S.A

Plant Systematics. Elsevier Academic Press,

Integrated M.Se. Semester -V

Program Subject Year Semester
lntegrated M.Se. Botany 3 L 4
Course Coc}c Course Title % Course Type
BOL-501 Botany Laboratory v Core
Credit Hours Per Week (L-T-P)
L 1y P
5 - - 10
Maximum Marks CIA ESE .
100 60 40

Learning Objective (LO):
Develop awareness and applications of various molecular biology techniques, prep

chemicals. To aware students about genetics and its real life applications.

Course Qutcomes (CO):

aration, and storage for

CO | Expected Course Outcomes . €It

No. | At the end of the course, the students

1 Develop a strong foundation in the application of Bacterial Genetics Transformation, An
Conjugation, Transduction, Transposition, a0J Complementation, Karyotyping.

2 Understand the plant systematic and Biodiversity in surrounding area and identifying An
different monocot and dicot plants.

3 Develop a strong foundation on general Molecular Biology Laboratory Procedures like] E .
DNA extraction, detection and amplification using PCR

4 Develop expertise on Plasmid isolation and Purification, RE Digestion & Detection of E
the RE-digested product Using restriction mapping to teach basic skills in the moleculan
biology, BluntCend cloning (after Ligation), Preparation of competent cells &
Transformation of E. coli cells with plasmid

5 A deep understanding on protein extraction & separation using polyacrylamide gel E
electrophoresis SDS-PAGE, Western blot analysis

CL: Cognitive Levels (R-Remember; U-Understanding; Ap-Apply; An-Analyze; E-Evaluate; C-Create).

CO-PO/PSO Mapping for the course:

POCO POs ; PSO
LA s R e ) 7 A e R B
COl 3 (3 [3 B B B 2k | [ B [2]2]3
% | t
A {
‘4o pairt empastarA : @11" W \
1 39
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02
C 3 13 (3 2 B R B J2R Rk JT2B B [2]2]3 |
CoO3 13 3 [3 B p b B 3R Pp [3p p [3]3]3
Co4 13 [3 [3 B B B B [3p B [3p p [3[3]3
CO>5 3 (3 13 B B B P (3R B [3p B [3][3]3
"3"-Strong;"2"-Moderate;"1"-Low;"-"No Correlation 'i
Detailed Syllabus: BOL501 Botany Laboratory
S. ‘ ~ Experiment No.of | CO
No. : » : ' 5 Lab No.
I Bacterial Genetics E. coli Transformation, Conjugation, Transduction 25 1
Phage Titration, Transposition, ] Complementation, Karyotyping
I Plant Systematics and Biodiversity =~ Determination of minimal quadrat 35 2
size for the study of herbaceous vegetation in the college campus by species
area curve method. '
Methods of non destructive field collections and documentations ~
Mounting of a properly dried and pressed specimen of any wild plant with
herbarium label
Study of vegetative and floral characters of the selected dicot and monocot
families and identification upto families of local available flora.
Field survey of a part of town or city to make the student aware of the
diversity of plants in urban area. )
1T | General Molecular Biology Laboratory Procedures Extraction of 35 3
genomic DNA Using Kit method & By conventional Ethanol Precipitation
method, Detection of Nucleic acids (AGE), Polymerase Chain Reaction
(PCR) & Detection of the PCR product and its purification )
IV | Plasmid isolation and Purification, RE Digestion & Detection of the RE- 30 4
digested products using restriction mapping to teach basic skills in the
molecular biology, BluntOend cloning (after Ligation), Preparation of
competent cells & Transformation of E. coli cells with plasmid _
\Y Protein extraction & separation using polyacrylamide gel electrophoresis 25 5
SDS-PAGE, Western blot analysis to illustrate relative control levels of the
lac and ara promoters in E. coli -
Integrated M.Sc. Semester — VI
Program Subject Year Semester
Integrated M.Sc. Botany 3 VI
Course Code Course Title Course Type
BO 601 Microbiology, Phycology and Mycology Core
Credit Hours Per Week(L-T-P)
L T P
3 2 , 1 0
Maximum Marks ClA ESE
o S
100 - 60 , / 40
e | . - :
| ’ {
i “ﬁ/»—- | ﬂ :El e W
231 i i 1 e peire Grapantard : /"_‘ W
40
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Learning Objective (LO):
This course will provide basic understanding of microbial diversity bacteria algae and fungi. It will be helpful

in

understanding the structural similarities and differences among various physiological groups of bacteria.

Phycology will give understanding of forms of algae, from very tiny microorganisms that float through the
ocean to huge forests of seaweed.

Course OQutcomes (CO):

CO | Expected Course Outcomes ; . e ' :
No. | At the end of the course. the students will be able to: ' :

1. Exploring history and development of microbiology, characteristic features of prokaryotes U
(Bacteria and Archaea) and bacterial classification.

23 Learning about microbial isolation, identification and cultivation techniques, their mode.t of U
nutrition and growth and alsothe ways to control their growth by physical and chemical
means. .

3. For educating students about strategies of signal transduction, communicatjon,adhesion and E
invasion of bacteria. To also aware them about bioterrorism and metagenomics. | .

4. Studying general characteristic features and life cycle of algae and their economic | Ap
importance. )

5. Knowing the general features, reproduction and life cycle of common fungi. To Stl:ldy Ap
symbiotic relationship of fungi with other organisms such as lichen and mycorrhiza in detail.

CL: Cognitive Levels (R-Remember;U-Understanding; Ap-Apply; An-Analyze;E-Evaluate;C-Create).

CO-PO/PSO Mapping for the course:

POLCO POs : PSO
EE2 RE[EqemsalEea eyl g g 10 [l |1 12 E 3 ) A)es
GOl 3 3 3 2 2 B B P ilz2pk B B P 2 B
[coow; 3 3 R 2 PR B PR 1l2pk B B P 2 b
COo3 33 3 B B B B.P 13B B B B 3B
CcOo4 3 B 3 2 2 Pk | P 122 B k P 2 B
CcO5 E 3 B B3 P B B 133 B B B 33

"3"_Strong;"2"—Moderate;"1"-Low;"-"NoCorrelation

Detailed Syllabus: BO 601 Microbiology, Phycology and Mycology

 Unit S Topisa No.of | CO
No. Vb e e e sl Lectures | No.
I History of Development of Microbiology, Bacterial classification, Prokaryotic 9 1
Structure &Function, Gram Negative Bacteria, Gram Positive Bacteria & )
Archaea.
II Microbial Nutrition, Microbial Growth, Control of Microbes. Isolation of a 9 2

broad range of non-pathogenic bacteria from natural sources, Selective and

Enrichment  techniques, Microscopic, biochemical, and molecular
identification.

11 Signal transduction in bacteria (Quorum Sensing),Bacterigl cell-cell 9 3
communications and biofilm formation, Strategies for bacterialAdhesion and

i — o — ’
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| invasion, bioterrorism, Metagenomics é
v Algae- General characteristics, Ecology and distribution, Range of thallus 9 4
organization and Morphology and life-cycles of common algae-Nostoc,
Chlamydomonas etc., Economic importance of algae.
\Y Fungi- General characteristics, ecology and significance, range of thallus 9 5
organization, cell wall composition, nutrition, reproduction and life cycle of
common fungi Rhizopus, Penicillium etc. Brief account of lichens, Mycorrhiza
and their significance.
BOOKS SUGGESTED:
S.No. __ Author 2 Book
1 Thomas D Brock Brock's Biology of Microorganisms
2 Patrick R Murray MedicalMicrobiology
3 |Willey, Joanne, Sherwood, Linda, W | Presscotts Microbiology
oolverton, Christopher J.
4

Webster, J. and Weber, R. (2007) Introduction to Fungi, Cambfidge University Press,
) Cambridge. 3rd edition ' .
5 Sethi, LK. and Walia, S.K. (2011)] Text book of Fungi and Their Allies, Macmillan Publishers

glcllrll:al;,tii.D. (1999). Introductory Phycology. Affiliated East-West Press, Delhi.
Lee, R.E. (2008) Phycology, Cambridge University Press, Cambridge. 4th edition
B Integrated M.Sc. Semester — VI
Program : Subject Year Semester
Integrated M.Sc. - Botany 3 VI
Course Code : Course Title Course Type
BO 602 Biology of Lower Plants Core
Credit "Hours Per Week (L-T-P)
L T e P
3 : 2 1 - _ 0
Maximum Marks CIA : ESE
100 60 40

Learning Objective (LO):

The major objective of this paper to build up a strong foundation of knowledge of lower plants growing in

different habitats. Students will able to understand biology of lower plants such as Bryophytes, Pteridophytes
and Gymnosperms.

‘ fre ] ! {
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Course Outcomes (CO):

CO Expected Courge Outcomes :
No. At the _cnd of the course, the students will be able (o | ‘ H
1. Exploring the structure and function of archey

-

! . sonia and antheridia and also learning thei

A o 168 : S ng their | U
portance in plant reproduction, Understanding adaptation strategies to land and alternation

B asexual phase of plants that helps them to adapt to different environments
. ryophytes are some of the carliest-cvolved plants and e '

gtu)(li |in): - (;mc (‘)( the carlicst-evolved plants and are precursors to vascular plantsand E
studyingof” bryop wies enables students develop better understanding of their structure,
evolution and ecological significance.

Mo "Q TP N 2 1
3. Llundophylcﬁ produce neither flowers nor sceds, they are sometimes referred to as | An

cryptogams”, meaning that their means of reproduction is hidden. Pteridology helps to
}mdcrslmul characteristics and classification of ferns with their ecological and economical
_importance,
4, Learning characteristic features and re
as Acrogymnospermace), are
Ginkgo, and gnetophytes.

Palacobotany helps in gaining a thorough knbwledgc of the past climate and ecological | Ap

systems in which plants were present and helps in understanding the evolution of the plant
| taxa. ‘

CL: Cognitive Levels (R-Rcmembcr;U-Undcrstanding;Ap-Apply;An-Ana‘lyze;E-Eva}uate;C-Create).

production of the gymnosperms (also known Ap
a group of seed-producing plants including conifers, cycads,

S

CO-PO/PSO Mapping for the course:

POLCO POs PSO
1 2 3 4 5 6| S1lae9 I 101 L el ] 2 3 4505
COl 3 3 3 2 3 2 3 p 212R B3 B R 3B
CO2 3 3 3 2 3 2 3 P 21202 B B PR 2 3.
CO3 3 3 3 2 3 2 3 B 21202 B B R 2B
CO4 3 3 3 2 3 2 B3 R 21202 B B PR 23
CO5 3 3 3 3 3 2 3 B 3133 B B B 33
"3"-Strong;"2"-Moderate;"1"-Low;"-"No Correlation .
Detailed Syllabus: BO 602 Biology of Lower Plant
Unit : ~ Topics =~ g 2 No.of | CO
No. : i ~ Lectures |
I General features of archegoniates, Transition to land habit, Alternation of 9 1
generations. ' g
Il Bryophytes-General characteristics, Classification, Morphology, Range of 9 2

thallus organization. Life cycle- Riccia, marchantia, Sphagnum. Ecological and

cconomic importance of bryophytes (Sphagnum)

111 Pteridophytes-General characteristics, classification, morphology, anatomy, 9 3

Reproduction of Psilotum, Selaginella, Equisetum. Ecological and economic

importance Pteridophytes (Selaginella, Equisetum)

v Gymnosperms- General characteristics, classification, morphology, anatomy 9 4
and reproduction of Cycas, Pinus and Gnetum. Ecological and economic

importance of Gymnosperms.

\Y, Introduction to Palacobotany, Ecological time scale, process of fossilization, 9 5
Kinds of fossils, Importance of Palacobotanical studies. /

| L «
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BOOKS SUGGESTED:
| 8. No. _ Author Books
1. | Vashistha, P.C., Sinha, A.K., Kumar, A. (2010) Pteridophyta. S. Chand. Delhi, India.
2. | Bhatnagar, S.P. &Moitra, A. (1996) Gymnosperms. New Age International (P)
: Ltd Publishers, New Delhi, India
3. | Parihar, N.S. (1991) An introduction to Embryophyta: Vol. L
4. Raven, P.H., Johnson, G.B., Losos, J.B., Singer, | Bryophyta. Central Book  Depot.
S.R. (2005) Allahabad. Biology. Tata McGraw Hill,
Delhi.
D Vander-Poorteri 2009 Introduction to Bryophytes. COP.
Integrated M.Sc. Semester — VI -
r Program Subject Year Semester
Integrated M.Sc. Botany 3 VI .
Course Code Course Title Course Type
BO 603 Anatomy of Angiosperms Core
Credit Hours Per Week(L-T-P)
5 L : Ta : 7
r 4 3 1 1 0
Maximum Marks CIA ESE
100 60 40

Learning Objective (LO): N
The objective of this course is to enable students to understand the structural organization of angiosperms
and their adaptations with respect to diverse environmental conditions. This subject talks about types of
tissues, classification of tissue
Course Outcomes (CO):

CO Expected Course Outcomes e ' CE
No. At the end of the course, the students will be able to: S : :
1. Knowing about types of tissues, tissue systems and vascular bundles. To also understand
plant cellular connectivity via pits and plasmodesmata.
2. For learning about the epidermal tissue system that deals with the protection and coverage of

the entire plant body and cell ingrowths. To explain anatomical adaptations of xerophytes and
hydrophytes to survive unfavourable environments. :

To study types of vascular bundles and their role in plant nutrition and also &xplore structural E
organization of dicot and monocot root, stem and leaf. Explain about Kranz anatomy and
lateral root of plants.

4. To develop understanding of vascular cambium, its structure, types, function and seasonal U
activity, and also secondary growth in root and stem of plants. To introduce
dendrochronology (or tree-ring dating) that is the scientific method of dating tree rings to

(93]

know the exact year they were formed in a tree. i
5. Leax_'ning about the development, composition and characteristics ofperiderm, rhytidome and E
lenticels. To also describe secretory system of plants in depth. /

CL: gggqit[\'e Levels (R-Remember;U-Understanding; Ap-Apply;An-Anal

i Y . _
8 ﬁ/,__ [ ¢
E \g : 32 paire SmapasTAYA

e;E-Evaluate;C-Create).
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CO-PO/PSO

CO-PO/PSO Mapping for ¢ .
POLCO W .
LT e e L PSO
LS R T o S A B I BTN P s o
co2 3 3\3\2\3\2\?~2\&1 2R B R T T1h
CO3 K B 3 h—t—fP L -12F B p b 20
,. \\L3221—123212
Ccos 1> ¥ B 1 R 2 1R B R i I b
GO 3 3 3 » 3\2“2“
"3"—Strong:"2" T —— 1 i} 2 |l 3 2 2 1 2
ong;"2"~Moderate;"1"-Low;"-"No Correlation
i Detailed Syllabus: BO 603 Anatomy of Angiosperms
Unit i e — Topics No. of - CO
No: —— \ = Lectures | No.
I Classification of tissues-Meristematic and permanent tissues, Simple and 10 1
complex tissues, tracheary elements and sieve elements, Pits and
plasmodesmata
il Epidermal tissue system- cuticle, epicuticular waxes, trichomes, stomata, cell 15 2
wall ingrowths- Adcrustation and incrustation. Anatomical adaptations of
xerophytes and hydrophytes N
III Types of vascular bundles, Structure of dicot and monocot root, stem and leaf, 10 3
Kranz anatomy, lateral root -
v Vascular cambijum- Structure, function and seasonal activity, Secondary growth 15 4
in root and stem, Wood (heartwood and sapwood), Ring and diffuse porous
wood, Early and late wood, tyloses, Dendrochronology. ) )
v Development and composition of periderm, rhytidome and lenticels, Secretory 10 5
system- Hydathodes, cavities, lithocysts and laticifers.
BOOKS SUGGESTED:
“SNo. i = = “Autho 5 Book
1. Dickison, W.C. (2000) _Integrative Plant Anatomy. Harcourt Academic Press, USA.
2. | Fahn, A. (1974) Plant Anatomy. Per<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>