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POST-GRADUATE COURSES
< UBJECT-BOTANY

SURKITTED BY
DEY JTRENT CF BOTANY, J.P. UNIVERSITY, CHAPRA

SUBJECT E PERTS:

. Dr.Md. & rfaraz Ahm=<, Head, Department of Botany, J.P. University, Chapra.
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. Prof. Ask: '« Kumar Jha, Department of Botany, J.P. University, Chapra.

3. Dr. Amar: .dra Kumar jha, Department of Botany, J.P. University, Chapra.
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Proceeding of Meeting of Board of Courses of Studies (BOCS)

As per the directions of the Dean, Faculty of Science, J.P.University Chapra, a meeting of
the Board of Courses of Studies was held at 11:00 AM on 18.01.2021 to discuss about the CBCS
based Syllahus for M.Se. Botany (effective from session 2018-20) in the Department of Botany.

The followiag members attended the meeting:
1. Dr. vd. Sarfaraz Ahmad (Chairman).
Hea {, Department of Botany, J.P. Universiity, Chapra.
2. Prcf Ashok Kumar Jha (Member)
De; . rtment of Botany, J.P. University, Chapra.
3. Dr.. marendra Kumar Jha (Member)
Dep rtment of Botany, J.P. University, Chapra.

Agenda:

To 2dopt and recommend the new CBCS Syllabus of Botany for University Department
and PG Cen res of different colleges under J.P. University, Chapra.

Resolution:

1. The CBS Syllabus of Botany
members,

2. After stulying the CBCS Syllabus of Botany,
for furthicr approval and necessary action,

3. The com nittee has decided to adopt the full syllabus provided by Raj Bhawan, Bihar, as it is.
4. The committee has decided to adopt following three elective papers for Semester-IV of
University Department and its PG Centres of different colleges of J.P. University, Chapra,
. Cytogenetics and Crop Improvement,
II.  Applied Microbiology and Plant Pathology.

III.  Environmental Biology (Syllabus prepared by Board of Courses of Studies, Deptt.
of Botany, J.P.University, Chapra).

5. This Syll bus shall be effective from 20] 8-20 session after approval of the Academic council
of the J.I University, Chapra.

4% - .J]c, L\,&_ f{LL.

given by Raj Bhawan, Bihar was minutely studied by the

it was found satisfactory and decided to adopt it

Dr. Md. Sa.r! 2raz Ahmad Prof. Ashok Kumar Jha Dr. Amrendra Kumar Jha
(Chair:an) (Member) (Member)
C\Usersthp\Deskiop\PAD, Univ Botany |- i1 JPU, Chapra doex
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Revised Curriculum for M.Sc. in Botany
UNDER
CHOICE BASED CREDIT SYSTEM (CBCS)
(To be effective from 2018 -19)

Implementation
in the State Universities of Bihar |

1. Prof. A. K. Sharan
Retd. Professor and Former Head
Department of Botany,
V.K.C. University, Ara

2. Dr. Birendra Prasad
Associate Professor
Depar.ment of Botany

« Patna TJniversity
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OQUTLINE OF THE CHOICE BASED CREDIT SYSTEM (CBCS) for PG de reecourses:

It consists of a number of courses l.a. Core Course (CC), Elective Course (EC), Discipline Specific
Elective Course (DSE), Ability/Skill Enhancement Courses (AEC/SEC), and Ability Enhancement
Compulsory Courses (AECC). Each course is equlvalept to a paper. The nature of these courses is
defined below,

1.1 Core Course (fC):

1.2,

13

14

15

16

A course which should compulsorily be studied by a candidate as a core requirement an the
basisof subject of M.Sc. studies and is termed as a Core course.
Elective Course (EC): K
Generally a course which can be chosen from a pool of courses (Basket) and which may be
very spegcific or specialized or-advanced or supportive to the subject/ discipline of study or

which provides an E&K: scope or which enables an exposure to. some other

subject/discipline/domaimeenurtures the candidate’s proficiency/skill is called an Elective
Course.

Discipline Specific Elective Course (DSE):

Elective coimses may be offered by the main discipline/subject of study is referred to as
Discipline Specific Elective. The University/Institute may also offer discipline related Elective
courses of interdisciplinary nature (to be offered by main discipline/subject of study).

Generic Elective (GE) Course:

Anelective course chosen generally from an unrelatad discipline/subject, with an intention
to seek exposure is called a Generic Elective.

Ability Enhancement Courses (AEC/SEC):

The Ability Enhancement Courses (AEC) / Skill Enhancement Courses (SEC).

“AEC/SEC" is
the courses based upon the content that leads to life skill enhancement.

Ability Enhancement Com pulsory Courses (AECC):

Univdrsity will run a number of Abili

ty Enhancement Compulscry Courses (AECC) which is
qualifying in nature and student fro

m all faculties have to qualify in all such courses.

1.7 Dissertation/Project/ Internship/ Industrial Training/ Field Work:

Elective courses are designed to acquire advanc

main subject through project work/ internship/ industrial training/ field wark. A student
studies such a course on his/her own with mentor,

called the guide/ supervisor. In case of internshi

ed knowledge to supplement /support the

ing support by a teacher / faculty member
p/ industrial training the student will work

.\ N A~ g 1 G /
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under the Joint guidance of one teacher-supervisor from the parent department to be termed
as Supervisor-1 and one suitably qualified personnel at the research institute/ research
laboratory/ industrial organization, to be termed as Supervisor-2. A student may join any
recognized research institute/ research laboratory/ the industrial organization with the
approval of parent department. The -student-lgas- to work for a minimum number of days/ hour
as decided by the parent department. On completion of the project work/ training at the
research institute/ research laboratory/ industrial organization, student will submit a written
project report certified by both supervisors to the parent department, Supervisor-2 will issue a
letter certifying that the candidate has successfully completed the project and also award
marks/ grade to him/ her. The certificate will be submitted to the parent department
confidentially. The Board of Courses of Studies (BOCS) of the concerned subject/ department
will draft and design the certificate and other documents as per requirement. The parent
department will also assist the students to choose proper organizations for their project work/
industrial training/ field work etc, The student can also do Project dissertation work in parent
department on selected topic under the supervision of teacher of the department.

CREDIT

Th_e' total minimum credits, required for completing a PG Program is 100.

The details of credits for individual components and individual courses are given in Table.1.

Table 1: Structure of the 2'Yrs. (Four Semesters) Post Graduate Degree course under CBCS:

Semester No of Credit Total Minimum No of No of Code &
COURSE per credit No of CORE | ELECTIVE | Nature of
/Papers | COURSE/ Learning | COURSE/ | Course/ Elective
paper Hours# PAPER | PAPER Course/
' paper |
05 05 25 250 4 1 AECC-]
SEMESTER BREAK
1I 06 05 30 300 5 1 AEC1 |
SEMESTEPE BREAK

06 05 30 300 ' 5 1 AECC-2
SEMESTER BREAK

VTS TR T T e T e
EC -2
DSE-1
or
: e i GE-1
| Total | 20 100 | 1000 14
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#For Tutorfal (T)/ Practlcal-(-PJ-/ Fleld Work (FW)/ Internship etc. extra xfagrkln‘g hourto be addedias
per requirement and will be decided by the BOTS of the respective subject.

* The two Elective Courses {EC) to be studied in samastar IV may be

One Theory paperand One: Practical-paper

/One Theory:paper and One ProJect work

department will assist the students to salact elective courses of their choice,

2.2, The final CGPA/ class will be decided

on the performance of t
Papers including the 14 Core Courses

he student in the 16 courses /
(cc)/ Papers and two Ele

ctive Courses (EC)/ papers.

2.4. Ability Enhancement Compulsory Courses (AECC):

University will run two Ability

Enhancement Compulso
In nature and a student has to

Iy Courses (AECC) which are
qualify in both these cau

qualifying
rses. The courses are:

AECC1
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2.5.  University will run a number of Ability Enhancement Courses (AEC)/ skill Enhancement

Courses (SEC); a student can choose one from these. For example:

Basket of Ability Enhancemer‘it or Skilled Enhancement Courses (AEC/SEC)

¢ Computersand IT Skill

*  Web Designing

* Financial Risk Management/

* Solid waste Management/

* Mushroom Culture /

*  Bio-fertilizer production/ _

* Environmental Law/
* Tourismand Haspitality Management/
o Life-skill and skill development /
* Yoga Studies

etc.

2,6 Discipline Specific Elective (DSE):

university,

2.7 Generic Elective {GE) Course:

University will run a number

of Generic Elective Courses (GE);
from these, For example;

a student can choose one

—

Basket of Generic Elective (GE) courses ]

Music
Dramatics

Fine Arts
Graphic Design
Inclusive Policies
Human Rights

B Any such course run by any department
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Name of the Programme: M.Sc. Botany (Choice Based Credit System)
(Four Semester programme)

PROGRAM OBJECTIVES:

1. To promote interest, participation and commitment in the subject Botany.

2. To acquire competencies in theoretical as we‘li as experimental Botany in order to enhance
knowledge in Plant Science and to further contribute for the de‘velo_pmsnt of the society.

3. To strengthen aptitude for research in basic plant science and its interdi:sciplinaxy areas.

4. To prepare the students to successfully comp
horticulture and need based industry,

>- To help students develop ifitegrity and objectivity and disseminate the knowledge for
scientific, economic and social benefit, hence contributing towards national and global
development, :

ete for employment in academis, agriculture,
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- Course Structure for M.Se. Botany
NJ  Semester [ Course/ Pa :
per Nature of -
Godi 1‘; :pefoumef Creditl Marks | Marks | Marks Passing | Qualifying
W i e | of CIA | of ESE | criterion Criterion
Q -1 Phycology, Mycology & 5 100 30 70 S%MCIA | M
| Bryology 45% in ESE I::!s CGPfl L
W - MBOTCC-2 Microbiology & Plant 5 100 30 [ i 4 :
& Pathology 70 | ST | Marks decid
Q B VBT v class/ CGPA
; - Pteridophyta, Gymnosperm | 5 100 30 70 45%n CI
) & Paleobotany ' iS5 E;}s Darks | decd
S [MBOTCCA | Pracical1 (Boiy ST 5 oy COPA
2 g | MBOTCC1,283) 70 | vncs | Marks —decid
MBOTAECC-1 | Erivironmental Sustainability | 5 100 3 : : class/ CGPA
~ & Swachchha Bharat Abhiyan . 0 | iena® | Qualifying
Activities :
D
MBOTCC-5 | Biofertii '
R DEEL B uibs ofertilizer Technology 5 100 30 70 |4%inCA [Marks decid
5 Eeé,g?ggt y % BSE | Class/ CGPA
i OTCC-6 Taxonomy & Anatomy &
S e e I R B O oy
o e, — : - s/
s E - Physiology & Biochemistry [ 5 100 30 70 % CIA iizkscm::ci 3
@ MBOTCC-8 Plant tissue culture, 5 100 e sy CGPA
nl= Ethanobotany, Biodiversity . 70| e | Marks — decid
= —— & Biometry class/ CGPA
CC-9 Practical 2 (Based on 5 100
) : MBOTCC 5, 6,7 & 8) 30 70 :g;’f inClA " Marks decid
MBOTAEC-1 | Ability Enhancing 5 17100 7 | dlasv CGpa
5 /SEC-1 Elgctive course selected o0 20 :g;f :: %?1—: Qualifying
om Basket '
° MBOTCC-10 Cell Biology & 5 100
) Cytogenetics 30 70 :i:f in %M Marks  decid
MBOTCC-IT | Molecular Biology PRIESE | olasy/ CGPA
3= 5 | 100 30 70 | S%OCA | Maks decid
& MBOTCC-12 [ Recombinant DNA 3 1 4—————-5% " 5% | class CGPA
= Technology . o 30 70 taemClA TMarks decig
,% MBOTCC-13 [ Plant Ecology & T - in BSE | 1o/ CGPA
Environmental Scj 30 70 [ #%inCIA id
5 MBOTCC-14 | Practical 3 (aasiﬁ"’“"e ~F Ehia E5E | orks decid
S % : o 5 100 30 ESAT . CGPA
s MBOTCC 10, 11, 12 & 13) 70 [ 4%nCA [ Mars deca
) MBOTAECC-2 | Human va;ug@f— s | 100 & ————o iy class/ CGP;:QId
Professional Ethics and W 30 50 | #s%incia Qualifyj
2 M Gender sensitization e L
BOTEC-1 Subject specific elective BT
x MBOTEC2 | Subj : 0 o TW Marks ~ decig
z ubject speci i s %in ES ci
_ g _j specific elective 5 100 30 ‘——:‘,‘6————43,2;_@5_ class/ CGPA
» MBOTDSE-| “ Shin e | e cara
Opt a Course from oth BT I T '
‘jg-’ Department o . - 30 TW“‘—_”
% 45%in pgp | Qualifving
e 1
> e .
’ ol
> ) ‘\ DA M A — o
S
2
2
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M.Sc. Botany
(Semester-1)

MBOTCC-1: Phycology, Mycology and Bryology (5 Credits)

Time: 3hrs Marks: 70

The question paper will consist of 7 questions divided into 3 sections.

Section A; Question No.1 will be compulsory comprising ten objective types questions (two from each Unit) each carrying
two marks (10x2=20 marks). :

Section B: Question No. 2 will also be compulsory and comprise five short answer types questions (one from each Unit) and
students will have to attempt only four questions (4 x $=20marks).

Section C: Five long answer types questions. are to be set (one from each Unit) of which any three questions are to be
answered (3 x 10=30 marks).

Unit 1

Thallus organization of algae, Cell ultra-structure and Reproduction; Vegetative, asexual and sexual
Role of pigments, reserve food, cell wall, flagella, eye spot and pyrenoids in classification and
evolution of algae

Use of algae as food, feed and in industry

Indian phycologists and their contributions

Unit 1l

Salient features of Protochlorophyta, Chlorophyta, Charophyta, Xanthophyta, Bacillariophyta,
Phaeophyta and Rhodophyta

Unit III .

Lichem: General Account, Classification, Distribution, Morphology, Anatomy, Reproduction &
Economic importance

General characters of fungi, cell ultra structure, unicellular and multicellular organization, cell wall
composition, nutrition (saprobic, biotrophic, symbiotic), reproduction: vegetative, asexual and sexual;
heterothallism, heterokaryosis and parasexuality

Classification of fungi: Recent trends

Unit IV

Brief account of Mastigomycotina, Zygomycotina, Ascomycotina, Basidiomycotina,
Deuteromycotina

Phylogeny of fungi

Fungi in industry, medicine and as food

Fungi as biocontrol agents

UnitV

Classification and general features of Marchlz.fntiales and Jungermanni
Sphagnales and Polytrichales germanniales, - Anthocerotales,

Evolutionary trends in sporophytes

Vegetative propagation and perennation

Mechanism of dehiscence of capsules and dispersal of spores
Conducting tissues in Bryophytes

Economic importance of Bryophytes J& Lﬂ
i —
P Q.-‘.m% ik T]w .
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M.Sc. Botany
(Semester-I)

MBOTCC-2: Microbiology and Plant Pathology (5 Credits)

Time; 3hrs Marks: 70

The question paper will consist of 7 questlons divided into 3 sections,
Section A: Question No.1 will be compulsory comprising ten objective Lypes questions (two from each Unit) each carrying
two marks (10x2=20 marks),

Section B: Question No, 2 will also be compulsory and comprise five short answer types questions (one from each Unit) apd
students will have to attempt only four questions (4 x 5=20marks},

Section C: Pive lang answer types questions: are (o be set (one from each Unit) of which any three questions are to be
answered (3 x 10=30 marks),

Unit 1

General introduction; History and scope of microbiology;

Methods of microbiology: Sterilization-Different types of
radiation and chemicals)

Diversity of microorganisms: Arcﬁaea, Bacteria, Cyanobacteria, Phytoplasma, Rickettsia
Unit I

theory of spontaneous generation
sterilization (moist heat, dry heat, filtration,

Structure of bacteria: Ultra structure of Gram positive and Gram negative bacteria; reproduction

(vegetative, asexual and genetic recombination); Nutritional classification of bacteria; economic
importance of bacteria

Viruses: Nature, characteristics and ultrastructure of Virions

multiplication (Lytic and Lysogenic cyeles) and transmission of viruse;
account of Viroids and Prions

(TMV  and Bacteriophages),
§; economic importance; a brief

Unit I

Agriculture Microbiology: Biological nitrogen fixation and Biofertilizer

Industrial Microbiology: Industrial production of organic acids (citric acid), antibiotics (penicillin)
and enzymes (amylase) N

Unit IV

Classification of Plant disease and appearance of symptoms due to different microbes
Role of enzyme and toxin in pathogenesis

Effect of infection on the physiclogy of host with s
nitrogen metabolism and osmoregulation

Host defence mechanism with special reference to structural and biochemical defence

pecial reference to photosynthesis, respiration,

Unit V

Seed pathology with special reference to seed-borne mycoflora, mycotoxin and its h i
regulation and seed certification : 4zard Quarantine

Rhizosphere and rhizoplane microflora and its significance in soil borne disease
Etiology, symptoms and control measures of i

, Tikka disease of groundnut, Bunchy top of b i
mango, Yellow vein mosaic of bhindi, Little leaf of brinjal and Citrys canl{er P Sk o

IS %%if’/f e
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M.Sc. Botany
(Semester-I)

MBOTCC-2: Microbiology and Plant Pathology (5 Credits)

Time: 3hrs Marks; 70
The question paper will consist of 7 questlons divided into 3 sections,

Section A: Question No, 1 will be compulsory comprising ten objective types questions (two from each Unit) each carrying
two marks (10x2=20 marks).

Section B: Question No. 2 will also be compulsory and comprise five short answer types questions (one from each Unit) and
students will have to attempt only four questions. (4 x 5=20marks).

Section C: Five long answer types questions are (o be set (one from each Unit) of which sany three questions are to be
answered (3 x 10=306 marks),

Unit |

General introduction; History and scope of microbiology;

Methods of microbiology: Steri lization-Different types of
radiation and chemicals) "

Diversity of microorganisms: Arcl;aea, Bacteria, Cyanobacteria, Phytoplasma, Rickettsia
UnitTT

theory of spontaneous generation
sterilization (moist heat, dry heat, filtration,

Structire of bacteria: Ultra structure of Gram
(vegetative, asexual and genetic recombinatio
importance of bacteria

positive and Gram negative bacteria; reproduction
n); Nutritional classification of bacteria; economic

Unit ITI

Agriculture Microbiology: Biological nitrogen fixation and Biofertilizer

Industrial Microbiology: Industrial production of organic acids (citric acid),

antibiotics (penicillin)
and enzymes (amylase)

"
1
v

Unit IV

Classification of Plant disease and appearance of symptoms due to different microbes
Role of enzyme and toxin in pathogenesis

Effect of infection on the physiology of host with s
nitrogen metabolism and osmoregulation

Host defence mechanism with special reference to structural and biochemical defence
Unit V

pecial reference to photosynthesis, respiration,

Seed pathology with special reference to seed-borne mycoflora, mycotoxin and its hazard Quarantine
regulation and seed certification

Rhizosphere and rhizoplane microflora and its significance in soil borne disease
Etiology, symptoms and control measures of i

Rust of linseed, Leaf blight of maize, Tikka disease of groundnut, Bunchy top of banana, black ti
mango, Yellow vein mosaic of bh indi, Little leaf of brinjal and Citrys canlfer ; R

(LY 7y S N
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M.Sc. Botany
(Semester-I)

MBOTCC-3: Pteridophyta, Gymnosperm & Paleobotany (5 Credits)

Time: 3hrs Marks: 70

The question paper will consist of 7 questions divided into 3 sections.

Section A: Question No.I will be compulsory comprising ten objective types questions (two from each Unit) each carmying
two marks (10x2=20 marks).

Section B: Question No. 2 will also be compulsory and comprise five short answer types questions (one from each Unit) and
students will have to attempt only four questions (4 x 5=20marks).

Section C: Five long answer types questions are to be set (one from cach Unif) of which any three questions are to be
answered (3 x 10=30 marks). .

Unit- 1

Classification of Pteridophytes
Detailed general features: vegetative-and reproductive, with special reference to development,
characterization, position and kind of protection provided to the spore producing organs of the
sporophytes and sexuality of the gametophytes in the following classes/orders:

Psilopsida — Psilotales

Lycopsida ~ Lycopodiates, Selaginellales and Isoetates
Special discussion has to be made about:

Stelar evolution within Lycopndiales

Gametophytic variations and evolution ii Lycopodiales and

Heterospony vs. seed habit, with special reference to Selaginellales

Unit-11

Sphenopsida —Equisetales (only a brief account)
Pteropsida
Characterization, classification and distinction between Eusporangiate,
Protoleptosporangiatae and Leptosporagiatae
Structure, reproduction and Phylogenetic considerations of the followings:
Eusporangiate — Ohioglossales
Protoleptosporangiatae — Osmundales
Leptosporangiatae — Marsiliales , Salviniales and Filicales
Special reference has to be made about the followings:
Cytology vs, phylogeny of ferns
" Role of polyploidy in evolution of ferns
Economic importance of pteridophytes

Unit-IT1 1

Characteristic features, distribution and economic importance of Bymnosperms
Classification of Gymnosperms

Comparative morplology, anatomy,
following living orders
Cycadales

Ginlgoales
Taxales
@*W” Yo

.f-f.j R \-,\ Math_

reproductive structures and interrelationships of the

67
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Unit- IV

Coniferales: Characteristic features, families of modern conifers, their distinguishing features,
evolution of female cone with reference to “transition conifers” as evolutionary line between
cordaitales and coniferales

Comparative account of reproductive structures of Ephedrals, Gnetales, angiospermic features
within the group

Evolutionary trend in sporophytic and gametophytic structures

Unit-v

Types and Nomenclature of fossils; Fossilization process and geological time-scale;
Principles and objectives of fossil study
Comparative morphology, anatomy, reproductive structure and affinities of the following
fossil groups:

Psilophytales

Lepidodendrales

Cycadaeoidales

Cordaitales

Pentoxylales

A

PRES Y.
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M.Sc. Botany
(Semester-1)

MBOTCC-4: Practical 1 (Based on MBOTCC 1,2 & 3) (5 Credits)

Marks: 70

L. Principles and use of different sterilization
system etc,
2. Preparation of media (Potato Dextrose Agar),
3. Isolation of fungi from soil.
4. ldentification of fungal isolates.
5. Preparation of Nutrient Agar (NA)media.
6. Isolation of bacteria from water.
7. Characterization of bacterial isolate by Gram’s staining,
8. Counting of fungal spore by haemocytometer,
9. Temporary slide preparation and study of common Algae,
10. Temporary slide Preparation and study of common F ungi.
11. Study of vegetative habit, anato
(Marchantia, Anthoceros etc.).

12. Study of vegetative habit, anatomy and reproductive morphology of common Pteridophyta
(Psilotum, Lycopodium, Ophiaglossum, Marsilea ete.),

13. Study of vegetative habit, anatomy and reproductive morphology of common Gymnosperm
(Cyeas, Pinus, Ginkgo, Gnetum etc,).

14. Study of common fungal diseases- Rust of linseed, Blight of potato, Rust of wheat, Stem gall
of coriander, Downy mildew, Powdery mildew etc.

instruments like autoclave, oven, Laminar air flow
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M.Sc. Botan
(Semesmrﬁ,
MBOTCC-5; Biofertilizer Technology (5 Credits)
Time: 3hrs Marks: 70
The question paper will consist of 7 questions divided into 3 sectjons,

Section A: Question No.1 will be campulsory comprising ten objective types questions (two from each Unlt) ench carrying
two marks (10x2=20 marks).

Section B: Question No. 2 will also be compulsory and comprise five short answer types questions (one from each Unit) and
students will have to attempt only four questions (4 x 5=20marks).

Section C: Five long answer types questions are to be set (one from each Unit) of which any three questions are to be
answered (3 x 10=30 marks).

1
A

Introduction to biofertilizers - Structure and characteristic features of the following biofertilizer
organisms: Bacteria: Azospirill

um, Azotobacter, Rhizobium and Frankia; Cyanobacteria: Anabaena,
Nostoc; Fungi: Glomus ete.,
Unit-II

Nitrogenous Biofertilizers: Bacteria - Isolation and purification of Azospirillum and Azolobacter, mass
multiplication of ‘Azospirillum and Azotobacter, formulation of inoculum of Azospirillum and
4zotobacter, application of inocy lants of Azospiriltum and Azotobacter. Isolation and purification of
Rhizobium, mass multiplication and inoculum production of Rhizobium, Methods of application of
Rhizobium inoculants.

Unit-111
Isolation and purification of Cyanobacteria- Mass :{:ultiplication of cyanobacterial bioinoculants -

Trough or Tank method, Pit method, Field method; methods of application of cyanobacterial
inoculum. 4zollg - mass cultivation and application in rice fields.

Unit-IV

in agriculture, Isolation of AM fungi -

uction of AM inoculants and field
of phosphate solubilizers. Mass multiplication and field

applications of phosphate solubilizer (Pseudomonas striata),

Unit-V

Biofertilization processes -Decompositio

n of organic matter and soil fertj]
Biofertilizers: Storage, shelf life, quality

ity and vermicomposting
control and marketing

/‘r)‘_
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M.Sc. Botany
(Semester-IT)
MBOTCC-6: Taxonomy, Anatomy & Embryology (5 Credits)
Time: 3hrs " Marks: 70

The question paper will consist of 7 questions divided into 3 sections.

Section A: Question No.1 will be compulsory comprising ten objective types questions (two from each Unit) each catrying
two marks (10x2=20 marks).

Section B: Question No, 2 will also be compulsory and comprise five short answer types questions (one from each Utit) and
students will have to attempt only four questions (4 x. 5=20marks),

Section C: Five long answer types questions are to be set (one from each Unit) of which any three questions are to be
answered (3 x [0=30 marks).

Unit-I

Classification: A historical account of Pre-Linnaean, Linnaean, Post-Linnaean and Pre-Darwinian
Natural Systems and Post-Darwinian Phylogenetic Systems

Contemporary Systems: Arthur Cronquist, Armen Takhatajan, Robert F, Thorne
and Rolf M.T. Dahlgren.

Unit II

Concept of taxa: Species, sub-species, variety and form; genus, family and higher categories

Concept of characters: ‘Good’ and ‘Bad’ characters, cotrelation of characters, character weighting
And variation

Botanical nomenclature: Binomial system and International Code of Botanical
Nomenclature (ICBN)

Unit 11

Post Mendelian approaches: An introduction to Genecology, Experimental taxonamy,

Cytotaxonomy, Biosystematics, Palynotaxonomy, Chemotaxonomy, Numerical
Taxonomy/Taximetrics & Molecular Systematics

Unit IV

Differentiation, polarity, symmetry,
Meristems: Types

Organization of Shoot Apical Meristem (SAM)

Organization of Root Apical Meristem (RAM) -,
DRifferentiation of epidermis with special reference to stomata
Anomalous secondary growth

Nodal, Floral and Seed Anatomy — A phylogenetic consideration
Anatomy in relation to taxonomy

factors affecting differentiation and morphogenesis

Unit VvV

Development of ovule, me
Pollen-Pistil interaction
Double fertilization and post fertilization changes leading to formatio

embryo, endosperm and seed coat § n of seed, development of

Polyembryony and Apomixis

Role of embryology in Tmn;mi - @q’ ‘(//éﬁép/i CJ@,:E#_

gasporogenesis and organization of female gametophytes (embryo sacs)
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M.Sc. Botany
(Semester-II)
MBOTCC-7: Physiology & Biochemistry (5 Credits)
Time: 3hrs - Marks: 70

The:question paper will consist of 7 questioxis dividéd into 3 sections. . .
Section A: Quiestion No.1 will be compulsory comprising ten objective types questions (two from each Unit) each: carrying:
two marks (10x2=20 marks),

Section B: Question No. 2 will also be compulsory and comprise five short answer types:questions (bne from each Unit) and:
students will have to attempt-anly fourquestions (4 x 5=20marks),

Section C: Five long answer types questions are 1o be set (one from cach Unijt) of which any three questions are to be
answered (3 x 10=30 marks),

Unit-1

Osmotic relations; Transport phenomenon in plants:

Transport of water and organic solutes,
mechanism of xylem transport, mechanism of phloem tran

sport, phloem loading and unloading

_ : ism in plants: Photosynthesis: Difference between two pigment systems,
Lightreaction and dark i iz i carbon fixation in C; and C, plants
N; fixation: Non-symbiotic and Symbiotic !

Plant growth and development: Growth hormones and growth regulators, mode of action of auxin
transport of auxin, physiological role of auxin ’
Gibberellin: Mode of action and physiological role
Cytokinin; Physiological role and mode of action

UnitsIV

Enzymology: Enzymes: structure and classifi

. . cation, cofactors,
Isoenzymes, allosteric enzymes, multienzymes,

! coenzymes, prosthetic groups,
mechanism of enzyme action, properties of enzymes
Unit-V

"
.

Biochemical Energetics; Glycolysis, TCA cycle, ETS, oxidati .- ,
photorespiration; Difference between oxidative phospl: g phosphnry]anon,

orylation and photophosphoxylation

b g oz s
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M.Sc. Botany
(Semester-II)

MBOTCC-8: Plant tissue culture, ethanobotany, biodiversity & biometry (5 Credits)

Time: 3hrs Marks: 70

The quesfion paper will consist of 7 questions divided into 3 segtions. :
Section A: Question No.1 wilf be Compulsory comprising ten objective types.questions (two from each Unit) each carrying
two marks (10x2=20 marks).

Section B: Question No. 2 will also
students will have to attempt only four questions (4 x 5=20marks).
Section C: Five long answer ¢

ypes questions are 1o be set (one from each Unit) of which any three questions are to be
answered (3 x 10=30 marks).

be compulsory and comprise five short answer types questions (one from each Usift) and

Unit [ "
Cell and Tissue culture: L
Composition of culture medi
culture

Organ culture: In vitro culture of vegetative and reproductive parts Clonal propagation
Plant protoplasts: [solation, cu

Iture methods and plant regeneration
Role of tissue culture in Crop improvement

aboratory equipmen

ts; General techniques of aseptic manipulation;
a and its preparation

Callus culture, suspension culture and single- cell

Unit Il

ge base: Traditional knowledge base of Indian ethnic and local
commuynities and their practices
Ethnopharmacology: Medical and Paramedical use of plants in aboriginal of pro-
literate societies in the world

Ethnoecology: Use of local biodiversity by aboriginal people for sustenance
Unit 111

Biediversity concept: Origin of the term, themes of biodiversity concept
Benefits of Biodiversity: Direct economic benefits to mankind, genetic resources,
essential ecosystem services

Genetic, species and €cosystem diversi

i ty, distribution at
global and national Jeve|, Assessment and inventory based
on recommendation of IUCN, Biodive

TSity conventio,
Biodiversity Act 2002 tions and
Patterns of logs of Biodive

1sity: Red lists, Red Data Book and
Red Data Categories: Exti °0K and Green-Book

Types of Biodiversity:

TR et AL



. .

1 » T e N
e b B TR e ATE A

Unit- IV

Conservation of Biodiversity (Phytodiversity)
Distinctions ‘between preservation and consery

ervation, Conservation potential index, Protocols for
conservations, Traditional cons

ervation practices
In situ and ex sity conservation '

Patenting, Intellectual property right, Biosafety protocols
People’s movements for biodiversity conservation

Unit-v

Biometry
Distribution and measu
coefficient of variabilj
correlation coeffi

rement of variation, Mean, Median, Mode, Standard deviation, standard error,
» test of significance- test, F- test (analysis of variants); Measurement of
cient, Application of chi-square test for testing hypothesis

MBOTCC-9: Practical 2 (Based on MBOTCC 5,6,7,8 & 9) (5 Credits)

Time; § hrs

Marks: 70

- Preparation of culture media for growth of Rhizobium, dzot0bacter and Nostoe,
. Production microbial Biofertilizers; Rhizobium,

1

2 Azotobagter and Nostoc,
3. Family description of some locally ayailable Plants.

4. Anamalnus-.s_econdary growth of some

common plants (Tinospora, Boerhagviq, Nyctanthes,
dristolochia, Amaranthys A

5. Staining of Xylem ang Phloem elements,
6. Study of stigma by squash method
7. Study of pollen germination

8

- Mounting and study of embryo angd endosperm,
9. Separation of chlorg

phyll pigment by paper chmmatogmphy.
10. Determination of water potential using Plasmolytic method,
11. Estimation of protein by Lowry method,

12. Study of alpha-amylase in germinating seedlings,

13. Separation of amino acids by TLC.

14. Preparation of MS media for plant tissue culture,

15. Ex-plant culture and callus initiation,

16. Taxonomy and significance of some important:med icinal plant,

/!%'
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M.Sc. Botany
(Semestexr-I11)

MBOTCC-10: Cell Biology & Cytogenetics (5 Credits)

Time: 3hrs Marks: 70
The question paper will consist of 7 questions divided into 3 sections.

Section A: Question Nou1 will be compulsory comptising ten objective types questions (two from each Unit) each carrying
two marks (10x2=20 marks),

Section B: Question No, 2 will also be campulsory and comprise five short
students will have to attempt only four questions (4 x 5=20marks),

Section C: Five long answer types questions are to be set (one from each Unit) of which any three questions are to be
answered (3 x 10=30 marks),

answer types questions (one from each Unit)-and

Unit ]

Cell theory and organization of the cell (Prokaryotic and Eukaryotic)
Ultrastructure chemical composition of the following:
Cell wall, Plasma membrane, Cytoplasm and cytoplasmic organelles (origin,

ultrastructure &
function: Plastids, Mitochondria, Endoplasmic reticulum, ribosomes, Golgi comp,

lex, Lysosomes,
Peroxisomes and Centrosomes

Unit-I1

Nucleus: Nuclear_ membrane, nuclear pore, nucleolus and karyolymph
Cell division, Cell cycle and apoptosis, Control mechanism, cytokinesis and cell plate formation
Unit~III

Chromosome: Organ
Mendelian genetics
Gene interaction
Sex determination

ization and special types

Unit-IV

Extranuclear inheritance

Chromosomal aberration, polyploidy-types and role in speciation
Mutations- Molecular mechanism, induction by physical and chemical mutagens

Unit- V

Population Genetics

Microscopy: Phase contrast micr
microscopy

Microdensitometry

T
fe. Aﬂﬂ“ﬁj\s W{( @7 A

oscopy, Electron microscopy (SEM and TEM), Fluorescence
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M Sc. Botany
(Semester-IiI)

MBOTCC-11: Molecular Biology (5 Credits)

Time: 3hrs " Marks: 70
Questions divided into 3 sections. . )
mpulsory comprising ten objective types questions (two from each Unit) each carrying

The question Paper will consist of 7
Section A: Question No. | will be co
IWo marks (10x2=20 marks).

Section B: Question No, 2 will also be co;

mpulsory and comprise five short 8Nswer types questions (one from each Unit):and
students will have to attempt only four questions (4 x 5=20marks),

Section C: Five long answer ypes questions ar¢ to be set (one from each Unit) of which any three questions are tg be
answered (3 x 10=30 marks),

Unit]

Organization of DNA- Nucleic acids as heredj

tary material; Structure and forms of DNA and RNA, doubie
helix, supercoiling of DNA, Packaging of DNA in Prokaryotes and eukaryotes

Unit I1

DNA replication: DNA replication models; Mechanism of DNA replication
DNA damage angd repair mechanism: Difg

: erent types of DNA damage and repair mechanisms; Diseases caused
due to impairment in repair mechanism

Unit 11 - k

Transcription: Importance of DNA bind;
Mechanism of Transcription in prokaryot
capping, 3* polyadenylation, splicing r-RN
Genetic code: Cracking of ¢o

Unit [V

ng Proteins, RNA polymerase-types, Structure apd functions;
es & Eukaryotes; Processing of RNA: m-RN4 processing, 5
A & t- RNA Processing

de; characteristics

Translation: Machinery ang mechanism in pro

translationa) modificati

p karyotes ang cukaryotes;
on of proteins sych as 4

; role of t RNA & ribosome; Post
phosphon-ylanon, adenylation, acylation and 8lycosylation

Unit-v

Regulation of &ene expression: Prokaryotes. Positive ang i : ; .
operons, lac operon, trp operop 1 negative contro, inducible ang repressible
Eukaryotes- Regulation at

DNA transcription translation i
. s N and pos
Antisense technology: Molecular mechanism of antisense rm:le';:uh:s,p[J St ol i

application of antisense technologies,

Av%@ pp
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M.Sc. Botany
(Semestes-I1I)
MBOTCC-12 Recombinant DNA Technology (5 Credits)
Time: 3hrs Marks: 70

The question paper will consist of 7 questions divided into 3 sections. ) ) )
Section A: Question No.! will be compulsory comprising ten objeclive types questions (two from ecach Unit) each camying
two marks (10x2=20 marks).

Section B: Question No. 2 will also be compulsory and comprise five short answer types questions (one from each Unit) and
students will have to attempt only four questions (4 x 5=20marks).

Section C: Five long-answer types questions are to be set (one from each Unit) of which any three questions are to be
answered (3 x 10=30 marks).

UnitI

rDNA technology: Techniques used in RDT: Polyacrylamide and agarose gel electrophoresis Blotting
techniques: Southern, Northern and Western blotting Pblymerase chain reaction and its applications, DNA
sequencing: Various methods of DNA sequencing :

Unit IT

Core techniques and essential enzymes; Restriction enzymes-types and cleavage pattern; DNA ligase- types and
ligation of DNA molecule in vitro

Cloning vectors: Plasmids (natural, pBR322, Ti plasmid vectors), phages, cosmid, artificial chromosome
vector; Shuttle vectors; Expression vector

Unit I11

Passenger DNA: Different strategies used for isolation/synthesis of gene;
Construction of genomic and cDNA libraries

Construction of rDNA: Different strategies for construction of rDNA (Use of restriction enzymes, Linkers,
Adaptors, Homopolymer tailing)

Organ chemical synthesis of gene;

Unit IV

Selection strategies: Different methods for selection of cl:‘lone (antibiotic resis
hybridization, plaque hybridization, immuno screening)

Methods of DNA transfer in suitable host: electroporation, electrofusion, microinjection article G
direct uptake of DNA (CaCl, method), liposome TR T,

s-as transforming vehicle
Expression of foreign gene

tant markers, colony

.

Unit V

Application of rDNA technelogy: In medicine, agriculture and environment protecti
DNA finger printing: Methodology and its application S
Intellectual property rights, bioethics and Patenting: IPR, sovereignty rights, CBD., bioethi 1
Safety of recombinant DNA technology: Restriction and regulsuionty fo% the relea T B el

release of GMOs; Social and

g
L/)B\‘ e Wﬁ%‘ii el —
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M.Sc. Botany
(Semester-I11)

MBOTCC-13: Plant Ecology and Environmental Biology (5 Credits)

Time: 3hrs % Marks: 70

The question paper will consist of 7 questions divided into 3 sections. . . ;
Section A: Question No.] will be compulsory compising ten objective types questions (two from each Unit) each carrying
two marks (10x2=20 marks).

Section B: Questian No. 2 will also be compulsory and comprise
students will have to attempt only four questions (4 x 5=20marks)

Section C: Five long answer 1ypes questions are to be set (one from each Unit) of which any three questions are 10 be
answered (3 x 10=30 marks),

five short answer types questions (one from each Unit) and

Unit-1

Organism and population concept; Natality;
selection; Age and sex ratio; Aggregation
Interactions among populations: Commensalism, Amensalism, Mutualism, protocooperation and
Symbiosis, predation and parasitism, competition

Intraspecific and interspecific

Plant adaptations

Mortality; Density; Rate of population increase; » and k

Unit- 11

(i) Community Structure:

Qualitative character Physiognomy, Phenology, Sociability, Vitality,
Raunkiaer’s life forms
Frequency, Density, Abundance, Cover and basal area

Presence and Constance, Fidel ity, Importance
value Index

Methods of studying plant community: Quadrates,
Plotless method
cation of communities: Physiognomic classification, Floristic

classification, Dynamio system, Continum concept

Quantitative Character :
Synthetic character

Transects, Bisect,
Classifi

(ii) Community dynamics:

Coneept of Succession, Nudation, Invasion, C

ompetition and reaction, Stabilization and Cli
Xerosere and Hydrosere and theijr seral stage S

1
\

Unit-IT

Ecosystem: Abiotic and bioti
forest and aquatic ecosystem

Ecosystem energetic: Laws of thcrmodynamics. Productivity,
budget; Biogeochemical cycles

| Aﬂﬁ\ ‘\k.\"'\\g

¢ components; Ecological Pyramids; Structural organization of grassland,

energy food chain and ecosystem
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Unit-lV
Environmental Pollutions: Air, Water, Soil, waste radioactive and noise pollution; Global warming;
green house effect; O; depletion; Climate change

Unit-V

Environmental Awareness: Man and Biosphere (MAB); International Union for Conservation of
Nature and Natural Resources (IUCN); United Nations Environment Programme (UNEP); World
Environmental Day; Wildlife Preservation Act ( 1972), Indian Forest Conservation Act (1989)

MBOTCC-14: Practical 3 (Based on MBOTCC 56,7,8&9) (5Credits)

Time: 5 hrs Marks: 70

. Principle and use of different modern instruments used in Botany.

- Cytwlogical techniques: Preparation of eytological stains, fixation of sample etc.
. Mitotic slide preparation of common plant.

. Meiotic slide preparation of common plant.

Karyotype analysis.

. Calculation of chiasma frequency.

. Isolation of antibiotic resistant mutant by auxanography technique.
Isolation of genomic DNA from cauliflower,

9. Spectrophotometric estimation of DNA by dipheny] method.

10. Separation of DNA by agarose gel electrophoresis.

11. Demonstration of amplification of DNA using PCR.

12, Study of local vegetation by quadrate method.

13. Study of ecological adaptations (Morphological and anatomical) in plants.

14. Water analysis for pollution studies (Dissolved Oxygen, BOD, Dissolved Carbori dioxide,
Chloride, Alkalinity etc.)
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List of Elective Courses (EC)

1. Cytogenetics and Crop Improvement

)
2. Applied Microbiology and Plant Pathology
3.

Environmenta] Biology
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M. SE. Botany
(Semester-IV)

Option I

It consist of Core Elective papers

MBOTEC-1; Cytogenetics and Crop improvement (S credits)
MBOTEC-2: Practical based on MBOTEC-] (5 credits)

MBOTEC-1: Applied Microbiolo
MBOTEC-2: Practica] based on MBOTEC-] (5 credits)
MBOTEC-1: Enviro

nmental Bioloéy (5 credits)
MBOTEC-2: Pract;

cal based on MBOTEC. (5 credits)

Or any other Elective

Core pap
competent bodies of the

University

Option IT

MBOTEC-1: Any theory paper of Core Elective
MBOTEC-2: Practical/ Project Work/ Dissertation and Viva-yoce
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gy and Plant Pathology (5 credits)

ers decided by BOCS and duly approved by
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M.Sc. Botany
(Semester-1V)

MBOTEC-1: Cytogenetics and Crop improvement (5 Credits)

Time: 3hrs Marks: 70

The question paper will cousist of 7 questions divided into 3 sections. ) )
Section A: Question No.1 will be compulsory comprising ten objective types questions (two from each Unit) each carrying
two marks (10x2=20 marks),

Section B: Question No, 2 will also be compulsory and comprise five short
students will have to attempt only four questions (4 x 5=20marks),
Section C: Five long answer types questions are to be set (one
answered (3 x 10=30 marks),

answer types questions (one from each Unit) and

from each Unit) of which any three questions are to be

Unit1

Haploidy-  Origin, production, cytological behaviour and genetic uses

Aneuploidy and polyploidy-Origin, classification, production, cytological behaviour and genetic uses: Role of
polyploidy in evolution and speciation; Evolution of karyotypes
Chromosome banding pattern: Technj

iques, functional diﬁeré%tiaﬁon of chmmosome.segmems, their chemical
nature, significance and effect

Unit 11

Mutations: Spontaneous and induced; physical and cher.;:ical mutagens- classification, mode of action;

molecuiar basis of gene mutations; site directed mutagenesis; role of mutations in crop improvement
Cytoplasmic inheritance and maternal effect

Transposons: Structure and types of transposons (Prokaryotic and

_ Eukaryotic); Mechanism of transposition
(replicative and non-replicative); Retroposons; Application of transpos

on
Unit- 111

Role Cytogenetics in crop improvement,

Epigenetics: Introduction; histone code; base modification; paramutations in maize; Epigenetics and
Lamarckism; Epigenome and epigenomics,

Genetic diseases of human; Eugenics

Unit IV

Role Cytogenetics in crop improvement,
Genetic basis of evolution and speciation
Incompatibility .
Centres of diversity of cultivated plants E

Unit vV

ybrids, protoplast fusion and

chniques) and a brief idea of
Terminator gene technology

Heterosis and heterosis breeding
Breeding for disease and drought resistance

MBOTEC-2: Practical based op MBOTEC-1 (Cytogenetics and Crop improvement) (5 Credits)
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M.Sc. Botany
(Semester-IV)

MBOTEC-1: Applied Microblology and Plant Pathology (5 Credits)

Time: 3hrs Marks: 70

The question paper will consist of 7 questions divided into 3 sections,

Section A: Question No.1 will be compulsory comprising ten objective types questions (two from each Unit) each cartying
two marks (10x2=20 marks).

Section:B: Question No. 2 will also be compulsory and comprise five short answer types questions (one from each Unit) and
students will have to attempt only four questions (4 x 5=20marks),

Section C: Five long answer types questions are to be set (one from each Unit) of which any three questions are to be
answered (3 x 10=30 marks).

Unit I

Fermentation technology: Scope and prospects
Microbial Metabolites: Primary and secondary metabolites; Production of organic acids (citric acid), amino acid
(Glutamic acid) and Vitamin (Vitamin B,3)

Production of antibiotics (Streptomycin)

Enzymes production and their commergial applications: Amylases, Proteases Renin

1
i

Unit I

Biochemical activity of microorganisms in milk

Fermented dairy products: yogurt and cheeses

Microorganisms as food; Single cell proteins (SCP), Edible mushroom:(Button and Oyster), Fermented
beverages: Production of wine and beer :

Unit I

Treatment of solid wastes: Composting & Land filling _

Wastewater treatment methods: Oxidation pond, Trickling filter, Activated sludge ‘methods; Anagrobic
treatment of wastewater

Waste water treatments by plants

Bioremediation.and biogas production

Unit IV

History, classification and importance of plant pathology
Chemical and biological management of plant disease control

Integrated pest management (IPM) . e
Biopesticides: Bacterial, viral and fungal biopesticides-and their and applications

Unit V

Selegted plant diseases with special reference to symptoms, etiology and disease management

Cereals: blast of rice, Karnal bunt of wheat .
Fruijts & Vegetables: Downy mildew of cucurbits, Bacterial spots of tomato, dowryy mildew of grapes

Pulses; Wilt of arhar, powdery mildew of pea
Oil seeds: Rust of linseed

Fibre crop: Wilt of cotton . . N
Spices & condiments: Stem galls of coriander, leaf spot of turmeric, smut of onion & leaf curl of chilli

Sugarcane: Whip smut of sugarcane, grassy shoot disease of sugarcane,
Tea, Coffee & Tobacco: Blister blight of tea, leaf rust of coffee & leaf blight of tobacco

MBOTEC-2: Practical based on MBOTEC-1 (Applied Microbiology and Plant Pathology)
(5 Credits)
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M.Sc. Botany
(Semester-1V)

MBOTEC-1 Environmental Biology (5 Credits)
Time: 3 hrs. Marks: 70

The question paper will consist of 7 Questions divided into 3 Sections.

Section A: Question No.1 will be compulsory comprising ten objective types questions (two from each
Unit) each carrying two marks (10 x 2 = 20 marks).

Section B: Question No.2 will also be compulsory and comprise five short types questions (one from
each Unit) and students will have to attempt only four questions each carrying four marks (4 x 5 =20
marks).

Section C: Five long answer type questions are to be set (one from each Unit) of which any three
questions are to be answered (3 x 10 = 30 marks).

Unit I

Biodiversity: Concepts, Types, Levels, Process of loss, Values and uses, Economic appraisal,
Conservation of endangered plant species.
Structure and Function: Tropical.dry deciduous forest, Grassland, Savanna and Wetland ecosystems.
Biogeochemical cycling:
a. Hydrological cycle
b. Global carbon cycle
c. Global nitrogen cycle
d. Sulphurcycle

Unit IT

Biosphere Reserves.

Energy flow in Ecosystems.

Ecological energetics of Ecosystems.

Energy utilization by green plants.

Primary production: Its measurement and range.

Ecological efficiency.

Food chains, Food web, Trophic level.

Energy Flow Models,

Loss and Conservation of energy.

Landscape Ecology: Concepts, Structure, Management and Conservation.

Unit III

Pollut:on Water pollution, Air pollution, Soil pol fstion, Noise pollution and Radiation pollution:
Sources, Effects and Control measures.

Biodegradation of pollutants.
Eutrophication.
Biomagnification.

Bioremediation
Biological Oxygen Demand (BOD) and Chemical Oxygen Demand (COD).
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Unit IV

Acid rain: Effect on Human Chemistry, Forests, Lakes and Streams.
Green house gases: Green house effect, Trends and Global balance of CO,, CFC, NO,, CH;,
Global Warming,
Ozone hole.
Plant indicators.
Ecotoxicology: Terrestrial and Aquatic toxicology.
Ecological restoration of degraded ecosystems:
a. Concepts, Aims and Objectives.

Restoration of degraded forests, Agroecosystems, Savanna, Coal mine spoil, Grassland and wetlands.

b.
c. Post-restoration system management.
d. Keynote species: Concepts and related terms, Useful contribution and conservation policy.

UnitV

Deforestation and Desertification:
a. Causes and Rates of deforestation.

b. Local, Regional and Global effects of deforestation.
Biological control.

Biomass burning: Global Biomass burning, Environmental impact and monitoring efforts.

ok ockkokokkkokkdkok ok

MBOTEC-2: Practical based on MBOTEC-1. (Environmental Biology)
(5 Credits)
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AECC-1
A- Environmental Sustainability (3 Credit)
B- Swachha Bharat Abhiyan Activities (2 Credits)

Each credit requires 10 hours of teaching- learning for theory
and 20 hours for practical assignment field work.

A-Unit -1 Environmental ethics & ecosystem: Concept of sustainable
development with reference to human values in western and Indian  perspective,
sustainable development & conservation of natural resources (Nature, factors,
structure, development and people participation) development, environment- rural
and urban, concept of Ecosystem.

A-Unit-2 Development and its effect on environment: Environment Pollution -
water, air, noise etc. due to Urbanisation, Industrial civilization, Concept of Global
Warming , Climatic Change, Green House Effect, Acid rain, Ozone layer depletion.
Menace of encroachment of exotic plants particularly parthenium and trees with
special reference to impact on habit & habitat on indigenous flora & fauna.

A-Unit-3 Concept of Bio-diversity and its conservation: Environmental
Degradation and conservation. Govt. Policies, Social effects and role of social
reforms in this direction. Role of science in conservation of environment concept of
Three ‘R’ (reduce, reuse, recycle). Need of environmental education and awareness
programme and ecological economics.

B-Unit -4 Swachha Bharat Abhiyan: The concept of Swachhata as personal,
Gandhian approach towards social and environmental moral values & concept of
swachhata and its relation to moral upgradation of society and freedom struggle.
Awareness Programme related to Swachhata. Role of “Swachchagrahis® in Swachha
Bharat Abhiyan.

Sanitation and hygiene, why sanitation is needed, santation and human rights,
plantation, value of nature, concept of community participation and role of state
agencies. Case study of Sanitation, effects of cleanliness, diseases - infectious and
vector — born Idea of spread of diseases through body and other biological fluids and
excreta.

B-Unit-5 Assignment/Practical/field work based on unit-4
or

Alternative to unit-4 and unit-5 a student can also enrol for Swachha Bharat
Internship programme of MHRD.
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AECC -2 Credit - 5
Human Values and Professional Ethics (3 Credits)
Gender Sensitization (2 Credits)

(One credit requires ten hours of theory and twenty hours of practical/assignment/field
work)

Unit - 1: Variety of Moral Issues, Principals of Ethics and Morality:-

Understanding the Harmony in the Society (society being an extension of family).
Integrity. Work Ethic, Courage, Empathy, Self Confidence, Professional Ideas and
Virtues. Ethics as a Subset of Morality, Ethics and Organizations, Duties and Rights
of employees and employers.

Unit — 2: Holistic approach to corporate ethics:-
Vendantic Ethics - Tagore, Vivekanand, Gandhi and Aurobindo on Ethics, Ethics in
Finance, Business and Environment. Professional Rights, Intellectual Property Rights,
Corporate Responsibility. Social Audit and Ethical Investing, Computer and Ethics.

Unit — 3: Professional Ethics:-

Augmenting Universal Human Order, Characteristics of people-friendly and eco-
friendly production, Strategy for Transition from the Present State to Universal
Human Order, At the Level of Individual- as Socially and Ecologically Responsible
Technologists and Managers, At the Level of Society- as Mutually Enriching
Institutions and Organizations. Case studies of typical holistic technologies and
management patterns.

Unit — 4: Gender — An Overview:-

Gender: Definition. nature and evolution. culture, tradition, historicity; Gender
spectrum: biological, sociological, psychological conditioning; Gender based division
of labour — domestic work and use value.

Unit - 5: Gender — Contemporary perspectives

Gender justice and human rights: international perspectives. Gender : constitutional
and legal perspectives, media & gender, Gender: emerging issues and challenges.
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Generic Elective (GE) course

Course title: Human Rights

Course code: GE-1 Credit 5

(There shall be 5 units each consisting of one credit)

Course offered in: Semester- [V

Course content:

Unit Topics
I Conceptual Aspects of Human Rights
a. Meaning and Concept of Human Rights
b. Human Rights, Natural Rights, Civil Rights, Political Rights and Legal Rights. L
1 Evolution of the Concept of Human Rights
a. Magna Carta, The united state declaration of Independence: The French Declaration of the
Rights of Man and the Citizen: United state Bill of Rights: Geneva Convention of 1864:
Universal declaration of Human Rights, 1948.
b. International Bill of Rights, Significance of Universal Declaration of Human Rights
International Covenant on Civil and political Rights, International Covenant on Economic,
Social and cultural Rights.
11 Diversity, Multiculturalism and Human Rights
a.  Value of Diversity: Collective Cultural Rights and the Idea of Universal Human Rights:
Multiculturalism and Minority Rights: protection and promotion of Human Rights in
Multicultural Societies.
b. Beyond Universal Human Rights: Universalism of human Rights: Nation-State and the
Right to national Self-Determination: state Sovereignty and the Politics of
Universal Human rights.
IV | Theoretical aspects of Human rights.
a. Theories of Human rights-Liberal Perspective-Locke, Rousseau, J.S. Mill, Marxian
Perspective-Marx, Gramasci
b. Feminist Perspective of Human Rights.
A% Assignment / Field Work based and Unit I, I, I1I and TV.
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Ability Enhancement Course (AEC) or Skill Enhancement Course (SEC)

Course title: : Environmental Law and Policy

Course code: AEC-1/SEC-1 Credit 5
(there shall be 5 units each consisting of one credit)

Course offered in: Semester- 11

Course description: Law and policy plays a major role in the conservation and management of natural
resources as well as pollution control. This course intends to introduce the students to the vast field of
Environmental Law and Policy. The course would be divided into three broad areas. The first part would
cover the basic concepts and principles of Environmental Law. This would include Jjudicial precedents,
which now forms an essential part of environmental jurisprudence. The second part would be divided into
specific introductory modules on forests and wild life including bio-diversity related laws; Air and Water
related laws including mega projects and marine laws; and laws relating to hazardous substances. The third
part would discuss the role of judiciary including the National Green Tribunal in protecting the environment.

Course objectives:
1. To provide an overview of the law and policies relating to environment both at the national and
international level.
2. To critically analyse the implementation of these laws and the role of adj udicatory bodies in the field
Of environment.

Course content:

Unit Topics

I Introduction: Environment: meaning and components

Environment vs Development debates, trigger events, business and environmental law, a brief
introduction to SDGs.

Introduction to environmental laws in India; Constitutional provisions, an overview of the laws
General principles in Environmental law: Precautionary principle; Polluter pays principle;
Sustainable development; Public trust doctrine.

Il Forest, Wildlife and Biodiversity related laws:

Evolution and Jurisprudence of Forest and Wildlife laws; Colonial forest policies; Forest policies
after independence.

Statutory framework on Forests, Wildlife and Biodiversity: IFA, 1927; WLPA,

1972; FCA, 1980; Biological Diversity Act, 2002; Forest Rights Act, 2006.

Strategies for conservation—Dolphin, Tiger, Elephant, Rhino

Il Air and Water Laws

National Water Policy

Laws relating to prevention of pollution, access and management of water and

institutional mechanism: Water Act, 1974; Water Cess Act, 1977, EPA. 1986.

Pollution Control Boards

Ground water and law

Legal framework on Air pollution: Air Act,1981; EPA, 1986 as amended to date includi ng rules
and notifications issued under it.

v Environment protection laws and large Projects

Legal framework on environment protection-Environment Protection Act as the
framework legislation-strength and weaknesses: EIA.

Marine laws of India; Coastal zone regulations, Wetland conservation.

Vv Judicial remedies and the role of National Green Tribunal
Role of judiciary in environmental protection; Infrastructure projects and the Indian judiciary.

o\%
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FLearning outcomes:

On completion of this course, the students would:
| Have a strong foundation to undertake specialized courses in the field of environmental laws and policy
2. Develop an inter-disciplinary approach to the issues relating to environment.

Assignments:

Environmental laws in India

Evolution and Jurisprudence of Forest and Wildlife laws
Legal framework on Air pollution

Biological Diversity law

Role of judiciary in environmental protection

Air Laws

Water Laws

Wetland conservation etc.
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