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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 Syllabus for M.Sc. Botany (effective from session 2018-20) in the Department of Botany.

The following members attended the meeting:
1. Dr. vd. Sarfaraz Ahmad (Chairman).

Hea |, Department of Botany, J.P. Universiity, Chapra.
2. Prcf Ashok Kumar Jha (Member)

Dep.rtment of Botany, J.P, University, Chapra.
3. Dr...marendra Kumar Jha (Member)

Dep rtment of Botany, J.P. University, Chapra.

Agenda:

To adopt 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 given by Raj Bhawan, Bihar was minutely studied by the
members.

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

3. The comnittee 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.
I Cytogenetics and Crop Improvement.

II.  Applied Microbiology and Plant Pathology.

[II.  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 2018-20 session after approval of the Academic counci]
of the J.I" University, Chapra.

it was found satisfactory and decided to adopt it

N
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Dr. Md. Sa.rf :raz Ahmad Prof. Ashok Kumar Jha Dr. Amrendra Kumar Jha
(Chair:ian) (Member)

(Member)
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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

Deparcment of Botany
« Patna Jniversity
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QUTLINE OF THE CHOICE BASED CREDIT YSTEM (CBCS) for PG degree courses:

It consists of @ number of courses Le, Core Course (cc), Elective Course (EC), Discipline Specific
Elective Course (DSE), Ability/Skill Enhancement Courses (AEC/SEC), and Ability Enhancement
Cnrh_pulsoty Courses (AECC), Each course 1§ equivalent to a paper. The nature of these courses is
defined below. |

1.1 Core Course (t(:):

A course which should compulsorily be studied by a candidate as a core requirement on the
basis:of subject of M.Sc. studies and is termed as a Core course.

1.2, Elective Course (EC):

Generally a course which can be: chasen from a pool of courses {Basket) and which may be
very spegific or specialized oradvanced or supportive to the subject/ discipline of study or
which provides an extapded scope or which enables an exposure to. some other

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

13  Discipline Specific Elective Course (DSE):

Elegtive coi:r;ses may be offered by the main discipline/subject of study is referred to as
Discipline Specifi¢:Elective. The University/institute may also offer discipline refated Elective
courses-of interdisciplinary nature. (to be offered by main discipline/subject of study).

14  Generic Elective (GE) Course;

An-elective course.chosen generally from ar'% unrelated discipline/subject, with an intention
to seek exposure is called a Generic Elective.
1.5  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

1.6  Ability Enhancement Compulsory Courses (AECC):

Univdrsity will run a number of Ability Enhang

ement Compulscry Courses (AECC) which is
qualifying in nature and student from all facult

ies have to qualify in all such courses.

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

Elective courses are designed to acquire advanced knowledée to supplement /support the
main subject through project work/ internship/ industrial training/ field wark. A student
studies such a course on his/her own with mentor

ing support by a teacher / faculty member
called the guide/ supervisor. In case of internship/ industrial training the student will work
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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.has to work for a minkmum number of days/ hour
N 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
D marks/ grade to him/ her, The certificate will be submitted to the parent department
confidentially. The Baard of Courses of Studies (BOCS) of the concerned subject/ department

) will draft and design the certificate and other documents as per requirement. The parent
D 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.

2.0 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 || Noof T Credit | Tl | Mimum | Neor— No of Code &
COURSE per credit No of CORE ELECTIVE Nature of
/Papers | COURSE/ Learning | COURSE/ | Course/ Elective
paper Hours# PAPER | PAPER Course/
‘ : . ! paper
I 05. 05 25 250 4 1 AECC-]
SEMESTER BREAK
I 06 05 30 300 5 1 AEC-]
SEMESTERH BREAK
m 06 05 30 300 5 1 AECC-2
SEMESTER BREAK

v 03 05 15 ] 150 O‘ITTC*T
EC -2+
. DSE-1
| or
- _. GE-1
| Total | 20 100 | 1000 14 6
N \‘\\—‘\‘_
\ -
W\, {\‘
s 'J\&& we
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#For Tutorlal (T)/ Pra'et-ical"(‘P)f Fleld Work (Fw)/ Internship ete. extra wqum‘g'haur‘w be addedys
Per requirement and will be detid ed'by the BOTS of the respective subject,

* Thetwo Elective Courses {EC) to be studied in semester IV may be

One Theory paper and Qe Practicalpaper
/One Theory:paper and One: ProJectwork

n
3

IMP: Itis desirable that alkstudents
theclass ropm teaching toen
employability,

of all courses be:given adequate: exposure overand.ahove:
hance the scope of:skill development/ entrepreneurship:and

2.1, There shall he six elective coursgs - two EC,

one DSE or one GE, two AECC, one AECHSEC.
Students may opt for any elective cou

rse out of a list of afsctive papers (Basket) offered by

2.3. The one DSE or one GE, two AF
student has to score at least 45%
these courses, however, performance j)
for awarding thefinal CGPA/ class,

2.4, Ability Enhancement Compulsory Courses (AECC):

AECCa
Environmenta| Sustainabllity (

3 Credit) & Swachchha Bharat Abhiyan-Activities (2 Credit)
AECC-2

1
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2.5,

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

S

University will run a number of Abllity Enhancement Courses (AEC)/ skill Enhancement

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

¢ Computers and IT Skill

* Web Designing

*  Financial Risk Management/

* Solid waste Management/

* Mushroom Culture /

* Bio-fertilizer production/ ,

* Environmental Law/

* Tourism-and Haspitality Management/
*  Life-skill and skill development /
* Yoga Studies

etc.

2.6 Discipline Specific Elective (DSE):

In each subject the CC-5 bein
selected as a DSE paper,
any subject other than
university,

g taught in the second Semester will he open to be
In the first phase a student will be allowed to choose a paper from
his/ her Core Course (CC) from the same faculty in the same

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

L Any such course run by any department

|

o
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Name of the Programme: M.Sc. Botany (Choice Based Credi Systenn)
(Four Semester programme)

PROGRAM ORBJECTIVES:

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

2, To'acquirecompetenni:e‘s: in theoretical as well as experimental Botany in order to enhance
knowledge in Plant Science and to further contribute for the development of the society.

3. To strengthen aptitude for research in basic plant science and its interdisciplinary areas,

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

5. To help students develop integrity and objectivity and disseminate the knowledge for

scientific, economic and social benefit, hence contributing towards national and global
development, :

mpete for employment in academia, agriculfure,

(F\th Mi %L:ﬁ
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Course Structure for M.Se. Botany
Semester | Goes ‘
emester | Course/ Paper Nature of Course/ Creditl Marks | Marks | Marks Passing | Qualifying
Code Paper of CIA | ofESE | criterion | Criterion
MBOTCC-1 Phycology, Mycology & 5 100 30 70 | 45%CIA Marks decid
Bryology 45% it BSE | lass/ CGPA
MBOTCC-2 Microbiology & Plant 5 | 100 30 70 45%inCIA ['Marks  decid
— Patholog , 45%in ESE | 1 ;o
=4 athology ‘ ‘ class/ CGPA
g MBOTCC-3 Pteridophyta, Gymnosperm | 5 100 30 70 [%%6CA | Marks  decid
2 L |erdebouny | 948 B | s cap
S MBOTCC-4 Practical 1 (Based on 5 11100 30 70 | 4%nCIA TMarks decid
Z NBOTAECET | o e ST 100 el 72
TAECC- nivironmental Sustainability 5 100 50 50 45%inCIA | Lifvi
& Swachchha Bharat Abhiyan .| dinese | Qaliving
Activities
| MBOTCC-5 Biofertilizer Technology 5 100 30 70| BRROA | Marks decid
ggE;tr:ortother . PRI ESE | ooy CGPA
espanont. | 3 Y
) MBOTCC-6 Taxonomy & Anatomy & 5 100 30 70 | 4%inCIA [ Marks  decid
= - ~Emb_ryqlogy R v 45%in ESE | Clacs/ CGPA
é MBOTCC-7 Physiology & Biochemistry | 5 100 30 70 gj//:;:%l;\}s I\;Iarsljsc Pc!er.id
E,’j MBOTCC-8 Plant tissue culture, 5 100 30 70 45%in CIA 'Kﬂf;ks Gdi‘cid
= Ethanobotany, Biodiversity 45%in BSE | 0lass/ CGPA
& o & Biometry
MBOTCC-9 Practical 2 (Based on 3 100 ( 45%in CIA i
| MBOTCC 5,6,7&8) % L ﬁ“gss’iscmi’,i“"
MBOTAEC-T [ Ability Enhancing 5 17100 | 5% CiA s
/SEC-1 Elective course selected ' %0 0 in ke | Qualifying
: from Basket
MBOTCC-10 Cell Biology & 5 100 30 70 [ 4%inCIA " Marks  decid
Cytogenetics 5% in ESE | aces CGPA I
_ MBOTCC—I ] Molecular Biology 5 100 30 70 :g:z ::%éE Marks  decid
- MBOTCC-12 | Recombinant DNA 5 100 30 70 [ 4%incia ;,;MZCGPA :
Technology g A%in ESE | 008 decid
MBOTCC-13 Plant Ecol ‘ e
- ant Ecology & 5 100 ' (%A | Marce =3
_Environmental Science 0 " 45%;2 E?E i\farsl;s C T
MBOTCC-14 - | Practical 3 (Based on 5 [ 100 30 70 | #%mnca | Mas Sl
g MBOTCC 10, 11, 12 & 13) s$hin B | oK decid
MBOTAECC2 | Human Values & 5 [ 100 [ 30 0 R e oorA
Professional Ethics and ssin gse | Qualifying
Gender sensitization
MBOTEC-1 Subject specific elective 5 100 30 70 | S%mca | Marks  dec;
; : p : - ' 45%in ESE | ecid
MBOTEC-2 Subject specific elective 5 100 30 ?W“ﬁ%ﬁ%
- , 45%i
L "B | Class/ cGPA
MBOTDSE-1 Opt a Course from other 5 100 30 7 S e——
Department 0 f};ﬁ ::%’QE Qualifving
—_— ]
\ N oWl Ay —— _
T 0
- - ‘/_,
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M.Sc. Botany
(Semester-I)

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 Unity each carrying.

two marks (10x2=20 miarks). .

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 beset (one from each Uhiit) 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
evolutionofalgae

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 .

Lichen: General Account, Classification, Distribution, Morphiology, 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

Unit V

Classification and general features of Marchant i
Seinaigel® Polytgichales ntiales and Jungermanniales,
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 JLI Aﬂ
/

Anthocerotales,

\
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M.Sc. Botany
(Seme§ter-l)

MBOTCC-2: Microbiology 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 carrying
two marks (10x2=20 marks).

Section B: Question No. 2 will also be compulsory and comprise five short an
Students will have to attempt on ly Tour questions (4 x 5=20marks),

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

swer types questions (one from each Unit) apd

Unit1

General introduction; History and scope of microbiology;
Methods of microbiology: Sterilization-Different
radiation and chemicals) )

Diversity of microorganisms: Archaea,

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

Bacteria, Cyanobacteria, Phytoplasma, Rickettsia
Unit IT

Structure of bacteria: Ultra struc
(vegetative, asexual and genetic
importance of bacteria

ture of Gram positive and Gram negative bacteria;

reproduction
recombination); Nutritional classification of bacteri

a; economic

Viruses: Nature, characteristics and ultrastructure of Virions

multiplication (Lytic and Lysogenic cyeles) and transmission of viruse
aceount 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 physiology of host with special reference tq photosynthesis, respiration,
nitrogen metabolism and osmoregulation
Host defence mechanism with special reference to structura] and biochemical defence

Unit V

Seed pathology with special reference to seed-bome mycoflora, Mycotoxin and its hazard Quarant;
regulation and seed certification azard Q e
Rhizosphere and rhizoplane microflora and its significance in soil borne disease

Etiology, symptoms and contro| measures of the following plant diseases:

Rust of linseed, Leaf blight of maize, Tikka disease of groundnut, Bunch

. ; i top of b i
mango, Yellow vein mosaic of bhindi, Little leaf of brinjal and Citrug canl{er P 0% banana, black tip of

a{ ( /_!\ N %//Wffy)j ”W’L‘ﬁ»
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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 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 lso be compulsory and comprise five short an
students will have to auempt-only four questions.(4 x 5=20marks}.

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

Swer types questions (one from each Unit) and

Unit I

General introduction; History and scope of microbiology;
Methods of microbiology: Sterilization-Different types of
radiation and chemicals) "t

Diversity of microorganisms; Archaea, Bacteria, Cyanobacteria,

UnitI1

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

Phytoplasma, Rickettsia
Structure 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)

s
LY

UnitI'v

Classification of Plant disease and appeara

Role of enzyme and toxin in pathogenesis
Effect of infection on the physiology of host with special reference to photosynthesis, respiration,
nitrogen metabolism and osmoregulation

Host defence mechanism with special reference to structura] and biochemical defence
Unit V

nee of symptoms due to different microbes

Seed pathology with special referen
regulation and seed certification

Rhizosphere and rhizoplane microflora and its signifi
Etiology, symptoms and control measures of the following plant diseases:

Rust of linseed, Leaf blight of maize, Tikka disease of groundnut, Bunchy
mango, Yellow vein mosaic of bhindi, Little leaf of b

ce to seed-borne mycoflora, mycotoxin and its hazard Quarantine

cance in soil borne disease

fe _ top of banana, black tip of
injal and Citrus canker
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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.1 will be compulsory comprising ten objective types questions (two from each Unit) cach Camying
twao 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).

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

-

Unit= [

Classification of Pteridophytes
Detailed general features: vegetative-and reproductive, with special reference to development,
characterization, position and kind of protection pravided 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 Lycopodiales

Gametophytic variations and evolution if Lycopodiales and

Heterospony vs. seed habit, with special reference to Selaginellales

Unit- 11

Sphenopsida —Equisetales (only a brief account)
Pteropsida
Characterization, elassification and distinction between Eusporangiate,
Protoleptosporangiatae and Leptosporagiatae
Structure, reproduction and Phylogenetic considerations of the followings:
Eusporangiate — Ohioglossales
Protoleptosporangiatae — Osmundales
Leptosporangjatae — 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-111 R
Characteristic features, distributi
Classification of Gymnosperms
Comparative morphology, anatomy,

following living orders
Cycadales

Toaes %%
| S \-] il WW/MAF‘/? /Jt\k’o/

on and economic importance of gymnosperms

reproductive structures and interrelationships of the

b7
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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
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M.Sc. Botany
(Semester-)

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

Marks: 70

L. Principles and use of different sterilization i
system etc.
2. Preparation of medija (Patato Dextrose Agar),
3. Isolation of fungi from soil,
4. Identification 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 Fungi.
11. Study of vegetative habit, anat
(Marchantia, Anthoceros etc.)

12. Study of vegetative habit, anatomy and reproductive morphology of common Pteridophyta
(Psilotum, Lycopodium, Ophioglossum, Marsileq 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, Bl
of coriander, Downy mildew, Powdery mildew ete.

nstruments like autoclave, aven, Laminar air flow

omy and reproductive morphology of common Bryophyta

ght of potato, Rust of Wwheat, Stem gall
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M.Sc. Botany
(Semester‘fi—,
MBOTCC-5: Biofertilizer Technology (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 abjective types questions (two from ench 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 to be set (one from each Unit) of which any three questions are to be
answered (3 x 10=30 marks).

Unit-1

organisms: Bacteria: Azospiritlum, Azotobacter, Rhizobium and Frankia; Qyanobacteria; Anabaena
Nostoc; Fungi: Glomus ete.,

Unit-[]

Nitrogenous Biofertilizers: Bacteria
multiplication of ‘Azospirillum an
Azotobacter, application of inocu
Rhizobium, mass multiplication i
Rhizobium inoculants.

- Isolation and purification of Azospirillum and Azotobacter, mass
d Azorobacter, formulation of inoculum of Azospirillum and

ter. Tsolation and purification of
bium, Methods of application of

Unit-1H
Isolation and purification of Cyanobacteria- Mass xﬁultiplication of cyanobacterial bidinoculants -

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

Unit-IV

apphications. Isolation and Purification o

applications of phosphate solubilizer (Pseudomonas striata)

Unit-V

Biofertilization processes -Decompositi

on of organic matter and soil fertj]
Biofertilizers: Storage, shelf life, quali

ty control and marketing

-~
,s,
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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 carrying
two marks (10x2=20 marks).

Section B: Question Na. 2 will also be compulsory and comprise five short answer types questions (one from each. Uit and
students will have to attempt only four questions (4 x-520marks).

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

Unit:]

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,
Concept of characters: ‘Good” and “Bad’ character’s,
And variation

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

family and higher categories
carrelation of characters, character weighting

Unit L

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

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) -
Differentiation 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

UnitV

Development of ovule, megasporo

genesis and organization of female ametophytes
Pollen-Pistil interaction L b S?CS)

Double fertilization and post fertilization chan es leading to formati
embryo, endosperm and seed coat . . anatioy of seed, development of
Polyembryony and Apomixis
Roleof embryology in axonomy / /g {:MLVP
ezt / é/ —
| A \ 0 rsh -
|
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M.Se. Botany
(Semester-II)

MBOTCC-7: Physiology & Biochemistry (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 compilsory tomprising ten objective types'questions (two' from each Utiit) each: cartying:
two marks {10x2=20 marks). :

Section B: Question No. 2 will also be:compulsory and comprise: five short answer types.quiestions (one from each Unit) and:
students will have to attempt anly tourquestions @ x 5=20nrarks), :
Section C: Five long answer types questions: dre 1o be sef (one from each Unif) of which any three questions.are to be
answered (3 % 10=30 marks), :

Unit- {1

Eperg’y transduction mechanism in plants: Photosynthesis; Difference between two pigment systems,
Lightreaction and dark reagtion, water oxidizing complex; carbon fixation in C; and C; plants
N, fixation: Non-symbiotic and Symbiotic ¢

Unit- 0T

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

UnifaIV

Enzymology: Enzymes: structure and classification, ¢

. ! ; lassif » cofactars, coen mes, prostheti
Isoenzymes, allosteric enzymes, multienzymes, mechanism of enzyme aotigx prépfni:i?;:zﬁrrz:: >
Unit-v

Biochemical Energetics: Glyceolysis, TCA cycle, ETS, oxidati i
e Iniirgs » %A cyele, ETS, Xidative phospho ylatio
Photorespiration; Difference between oxidative Pphosphorylation and pl?lotc:ghospﬁ’oxylation

s g s ot
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M.Sc. Botany
(Semester-1T)
MBOTCC-8: Plant tissue culture, ethanobotany, biodiversity & biometry (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 compulsoty comprising ten objective types questions (two from each Unit) each ‘carryinig:
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 1o be set (one from each Unit) of which any three questions are to be
answered:(3 x 10=30 marks),

answer types question$ (one from each Uniityand

Unit 1

Cell and Tissue culture: Laboratory equipments; General techniques of ase
Composition of culture media and jts preparation Callus culture,
culture

Organ culture: I vifzo culture of vegetative-and reproductive parts Clonal propagation
Plant protoplasts: Isolation, culture methods and plant regeneration
Role of tissue culture in crop improvement

ptic manipulation;
suspension culture and single-cell

Uit I

Traditional ethnobotanical knowled

ge base: Traditional knowledge base of Indjan ethnic and local
communities and their practices
Ethnopharmacology: Medic

al and paramedical use of plants in aboriginal of pro-
literate sooieties in the world

Ethnoecology: Use of local biodiversity by aboriginal people for sustenance
Unit 11 '

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

Types of Biodiversity: Genetic, species and ecosystem diversity, distribution at
1

global and national Jevel, Assessment and inventory based
on recommendation of TUCN, :

Biodiversi conventio
Biodiversity Act 2002 Y G

) i l ; human impacts
e A overe, i
odiversity including fulyre climate change rerplotiation of resources
o\ L At
FoA s R 5 A
vy !
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Units IV

Conservation of Biodiversity (Phytodiversity)

Distinctions ‘between preservation and conservation, Conservation potential index, Protocols for
conservations, Traditional conservation practices

In sity and ex sity conservation

Patenting, Intellectual property right, Biosafety protocols:
People’s movements for‘biodiversib( consgrvation _
Unit-V

Biometry -
Distribution and measurement of vatiation, Mean, Median, Mode, Standard deviation, standard error,
coefficient of variability, test of significan;

i ce- 1 test, F- test (analysis of variants); Measurement of
correlation coefficient, Application of chi-square test for testing hypothesis

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

Marks: 70

WD
g
<83
858
5
2
8
8,

g
8
(¢

» i ‘ locally ayailable Plants.
- Anamalous: secondary growth of some ¢

. ommon plants (Tinospora, Boerhaaviq, Nyetanthes,
Aristolochia, Amaranthys),

Staining of Xylem and Phloem elements.

Study of stigma by squash method

Study of pollen germination

Mountingand study of embryo angd endosperm,,
Separation of chlorophyll pigment by paper chromatography.
10. Determination of water potential using Plasmolytic methog.
11. Estimation of protein by Lowry method.

12. Study of alpha-amylase in germinating seedlings,

13. Separation of aming acids by TLC,

14. Preparation of MS media
15. Ex-plant culture and cajy
16. Taxonomy and significan,

SR

for plant tissne culture,
S initiation, .
ce of some important medicinal plant.

A
;\w\%w el
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M.S¢. Botany
(Semester-1I1)

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

Time: 3hes Marks: 70

The question paper will consist of 7 questions divided into 3 sections. . .
Scotion A: Question No.1 will be compulsory comprising ten objective types questions (two from each Unit) each carrying
two marks(10x2=20 fnarks), i
Section B: Question No, 2 will also be compulsory and comprise five short answer types questions. (orte from each Unity:and
students will-have to atempt only four questions (4 x 5=20marks)

Sectiott 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 miirks),

Unit1

Cell theory and organization of the ¢el| (Prokaryotic and Eukaryotic)
Ultrastructure chemical composition of the following:
Cell wall, Plasma membrane, Cytoplasm angd Sytoplasmic organelles

function: Plastids, Mitochondria, Endoplasmic reticulum, ribosomes,

(origin, ultrastructure &
Peroxisomes and Centrosomes

Golgi complex; Lysosomes,

Unit-II

Nucleus: Nuclear_ membrane, nuclear pore,
Cell division, Cell cycle and apoptosis,

Unit~IIl

nucleolus and karyolymph
Control mechanism, cytokinesis and cell plate formation

Chromosome: Organi
Mendelian genetics
Gene interaction

Sex determination

zation and special types

Unit-IV

Extranuclear inheritance
Chriomosomal aberration,

: polyploidy-types and role in Speciation
Mutations- Molecular me,

chanism, induction by physical and chemical mutagens
Unit- V
Population Genetics

Microscopy: Phase contrast microscopy,
microscopy

Microdensitometry

. ﬁ;i
f fjr“ﬂ“%h& r e R

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

MBOTCC-11: Molecular Biology (5 Credits)

Time: 3hrs

. Marks: 70
The question paper will consist of 7 questions divided into 3 sectiqns. ) . T
Section A: Question No.1 will be compulsory comprising ten objective types questions (two from each Unit) cach carrying:
two marks (10x2=20 marks).

Section B: Question No, 2 will aiso 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 tg be
answered (3 x 10=30 marks),

Unit I

Organization of DNA- Nucleic acids as hered;

tary material; Structure and forms of DNA and RNA, double
helix, supercoiling of DNA, Packaging

of DNA in Prokaryotes and eukaryotes

Unit H

DNA replication; DNA replicatio

I models; Mechanism of DNA replication
DNA damage ang Tepait mechan

ism: Different types of DNA damage and repair mechanisms; Diseases caused
due to impairment i repair mechanjsm

Unit 1] -

Mechanism of Transcription in prok:
capping, 3* polyadenylation. splicing r-RNA & t-

polymerase~types, Structure and functions;
Genetic code: Cracking of code; characteristics

Processing of RNA: m-RNA Processing, 5
RNA Processing

Unit [V

Unit-v

Regulation of &ene expression; Prokaryotes.
operons, lac operon, trp operop

Eukaryotes- Regulation at DNA, transcription translation i

Antisense technology: Molecular raechanism of apg o post}ra{lslanonal ot

e T
ONTROTITR
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M.Sc. Botany
(Semester-III)
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.1 will be compulsory comprising ten objective types questions (two from cach Unit) each carfying
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 ba
answered (3 x 10=30 marks).

Unit I

¥DNA technology: Techniques used i RDT: Polyacrylamide and agarose gel electrophoresis Blotting
techniques: Southern, Northern and Western blotting Pglymerase chain reaction and its -applications, DNA
sequencing: Various methods of DNA sequencing ‘

UnitII

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 111

Passenger DNA: Different strategies used for isolation/synthesis of gene; Organ chemical 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)

Unit 1V

Selection strategies: Different methods for selection of clone (antibiotic resistant markers, colony
hybridization, plaque hybridization, immuno screening) ,
Methods of DNA transfer in suitable host: electroporation, electrofusion,
direct uptake of DNA (CaCly method), liposomes-as transforming vehicle

Expression of foreign gene

microinjection, particle gun method,

Unit V

Application of rDNA technology: In medicine, agriculture and environment protecti
P ’ tecti
DNA finger printing: Methodology and its application Rl

Intellectual property rights, bioethics and patenting: IPR, soverei i fafhi
i | gnty rights, CBD, bioethics and patentj
Safety of recombinant DNA technology: Restriction and regulation fo ) patenting
r the release of . 4
ethical issue ¢ of GMOs; Social and

q/;s
! )BV vl W “l <3 il —
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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, ) ) s
Section At Question No.1 will be compulsory comptising ten objective types questions (two from each Unit) each camrying
two marks {10x2=20 marks).

Section B: Questian No. 2 will also be compulsory and comprise five sh
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 questionsare 10 be
answered (3 x 10=30 marks).

ot answer types, qilestions (one from each Unit).and

Unit- I

Organism and population cancept; 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

Unit- 11

(i) Community Structure:

Qualitative character Physiognomy, Phenology, Sociability, Vitality,
Raunkiaer’s life forms

Quantitative Character : Frequency, Density, Abundance, Cover and basal area

Synthetic character

Presence and Constance, Fidelity, Importance
value Index

Methods of studying plant community: Quadrates,

Plotless method

es: Physiognomic classification, Floristic
classification, Dynamic sys

Transects, Bisect,
Classification of communiti

" ) . tem, Continum concept
(i) Community dynamics:

Coneept of Succession, Nudation, Invasion, Co

Xerosere and Hydrosere and their seral stage

Unit-Ill

Ecosystem: Abiotic and bioti
forest and aquatic ecosystem
Ecosystem energetic: Laws of thermodynamics,
budget; Biogeochemical cycles

¢ components; Ecologijcal pyramids; Structura] organization of grassland,

Productivity, energy food chain angd cco#ystem

Jﬁ“m\s’ lid % 3 Lo fod_
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UnitlV
}
) Environmental Pollutions: Air, Water, Soil, waste radioactive and noise pollution; Global warming;
green house effect; O; depletion; Climate change
J
) Unit-V
8 Environmental Awareness: Man and Biosphere (MAB); International Union for Conservation of
Nature and Natural Re'sour;:-es (IUCN); United Nations Environment Programme (UNEP); ‘World
J Environmental Day; Wildlife Preservation Act (1972); Indian Forest Conservation Act (1989)
> .
J “1
v - MBOTCC-14: Practical 3.(Based on MBOTCC5, 6,7, 8 & 9) (5 Credits)
v Time: 5 hrs Marks; 70
"
9 1. Principle and use of different modern instruments used in Botany.
2. Cymlogical techniques: Preparation of cytological stains, fixation of sample etc.
v 3. Mitotic slide preparation of common plant.
D 4. Meiotic slide preparation of common plant.
5. Karyotype analysis.
- 6. Calculation of chiasma frequency. .
7. Isolation of antibiotic resistant mutant by auxanography technique.
9 8. Isolation of genomic DNA from cauliflower.
D 9. Spectrophotometric estimation of DNA by diphenyl 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,
-2 Chloride, Alkalinity etc.)
2
2 / .
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List of Elective Courses (EC)

Cytogenetics and Crop Improvement

Applied Microbiology and Plant Pathology
Environmental Biology

S
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M. Sé. Botany
(Semester-IV)

Option 1

It consist of Core Elective papers

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

MBOTEC-1: Applied Microbiolo

gy and Plant Pathology (5 credits)
MBOTEC-2: Practical based on

MBOTEC-] (5 credits)
MBOTEC-1: Enviro

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

cal based on MBOTEC-1 (5 credits)

Or any other Elective Core papers decided by BOCS and duly approved by
competent bodies of the University

Option I1

MBOTEC-1: Any theory Paper of Core Elective
MBOTEC-2: Practical/ Project Work/ Dissertation anq Viva-voce
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M.Sc. Botany
(Semester-1V)

MBOTEC-1: Cytogeuetics and Crop improvement (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 (fwo 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 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 [

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: Techniques,

functional differentiation of chromosome segments, their chemical
nature, significance and effect

Unit 11

Mutations: Spontaneous and induced; physical and chemical mutagens- classification, mode of action;
molecuiar basis of gene mutations; site directed mutagenesis; role of mutations in ¢rop 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 transposon
Unit- I

Role Cytogenetics in crop improvement,

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

Genetic diseases of human; Eugenics

paramutations in maize; Epigenetics -and

Unit IV

Role Cytogenstics in crop improvement,

Genetic basis of evolution and speciation

Incompatibility R
Centres of diversity of cultivated plants t

Unit vV

A Brief account of classical methods of plant breeding
Modern techniques of plant breeding: Hybrids vs cybrids, protoplast fusion and
somatic hybridization (parasexual hybridization techniques) and a brief idea of
Terminator gene technology

Heterosis and heterosis breeding
Breeding for disease and drought resistance

MBOTEC-2: Practical based on MBOTEC-1 (Cytogenetics and Crop improvement) (S Credits)

AR
’ f Aw// TS A
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M.Sc. Botany
(Semester-IV)

MBOTEC-1: Applied Microbiology 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 castying
two marks (10x2=20 marks).

Section B: Question No. 2 will also be compulsory and cpmprise five'short answer types questions (one from each Unityand
students will have to attempt only Four questions (4 x 5=20matks),

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

Unit]

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

Production of antibiotics (Streptomyein) }

Enzymes production and their commercial applications: Amylases, Proteases Renin

"
\

Unit 11

Biochemical activity of microorganisms in milk

Fermented dairy products: yogurt and cheeses

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

Unit 111

Treatment of solid wastes: Composting & Land filling ‘ ,

Wastewater treatment methods: Oxidation pond, Trickling filter, Activated sludge ‘methods; Anuerobic
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) L
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

Fruits & Vegetables: Downy mildew of cucurbits, Bacterial spots of tomato, dowrsy mildew of grapes
Pulses; Wilt of arhar, powdery mildew of pea

0Oil seeds: Rust of linseed

Fibre crap: 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

1
.

MBOTEC-2: Practical based on MBOTEC-1 (Applied Microbiology and Plant Pathology)
(5 Credits)

Vo o ez £ ML

\

bl



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 “t

d. Sulphur cycle

Unit II

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, Foed web, Trophic level.

Energy Flow Modéels,

Loss and Conservation of energy.

Landscape Ecology: Concepts, Structure, Management and Conservation.

Unit I

Pollution: Water pollution, Air pollution, Soil polfﬂtion, 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.

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

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

Unit vV "t

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.

S o ok ok ok ok ok ok ok ook o ok o ok

MBOTEC-2: Practical based on MBOTEC-1. (Environmental Biology)
(5 Credits)

NI



A- Environmental Sustainability (3 Credit)
B- Swachiha Bharat Abhiyan Activities (2 Credits)

Each eredit 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 ete. 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

exgreta.
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 - §
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. % :

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

Unijt -3: Professional Ethics:-

Augmenting Universal Human Order, Charcteristios of people-friendly and eco-

friendly production, Strategy for Transition from the Present State (o 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 Qtganizations. Case studies of typical holistic technologies and
. management pattemns. ‘

s
v

Unit-4: Gender — An Qverview:-

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

Unit—§: - Gender — Contemporary perspectives

Gender justice and human rights: international perspectives, Gender : constitutional
and legal perspectives, media & gender, Gender: emerging issues and challenges.

o
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Generic Elective (GE) course
Course title: Graphic Designing ;
Course code: GE-1 . Credit 5 S ey e
- - 1 (There shall be 5 units each consisting of one credit)
| Course offered in: Semester- IV ) ~ Y
Course content;
Unit - Topies.

I | HTML5 and CSS3:

‘General Introduction to Internet and WWW, Text tags, Graphics, Video-and Sound Tags, Link and
Anchor Tags, Table Tags, Form Tags, Miscellaneous tags {layers, image maps etc), Events, Web
| Sockets, CSS3, AP, Example Applications, ete.
I |'PHP Programming and MySQIL: ‘ :
Programming constructs, Variable/Constants, GET & POST, Files, User defined: Functions, Builtin

Functions, Cookies, Sessions, Error Handling, MySQL tools and its integration; AJAX, XML,

Object Orientation, Form, Facebogk and Paypal Integration, Example Applications.

Il | Javascript and jQuery:
Java script — Basic data types, control structures, finctions, arrays and objects; events, html DOM,
cookies, error handling, multimedia, animation, Example Applications,

iQuery — Basics, Selectors, Attributes, DOM, Events, AJAX, CSS, UL Plug-ins.
V' | Content Management and SEQ: "

WordPress — Installation, Settings, CaLCg();'rics, Posts, Media, Pages, Tags, Links, Cominents,
Plugins, theme.

SEO - Introduction, thumb rules, methods, keyword & title optimization.

V | Assignment / Field Work based and Unit I, I1, [11 and V.

Note: Students who.enrolled. for WEB DESIGNING as AEC in Semester IT will not be alfowed to take
Graphie Design as a GE course in Semester 1w

ovie auc
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Generic Elective (GE) course
: |
Course title: Inclusive Policies |
Course code: GE-1 Credit § i
' (There shall be 5 units each consisting of one credit) {
Course offered in: Semester- IV i
Course coatent: f
Unit Topics
1| Concept of Tuclusive Policy: ;
a. Meaning and Nature of inclusive policy ‘ : T
b. Exclusion and Inclusion Controversy, caste based Exclusion , %
Il | Right of Individual and their Redressal ' ouck 1 : :
a. State Policies and the Rights of Individual e hee T e
b. Obstacles in the fulfilment of ‘lndividual_;i,{li“ghi@g'Pcverty,.ji;ﬂij;te‘faag, Under Development,
: Government Policies i o Lol
T [ Sources of Inclusive Policics , e -
a. Constitutional Provisions and Inclusive Policies :
: b. Ideas of Amartya Sen. . S
IV | Inclusive Policies and Human Rights , T
a. Social, Economic, Political and Legal Struct the Country. i
. b. Bureaucratic corruption, police Atrocities and criminal judicial process
V| Assignment/ Field Work based atd UnitLILMand IV. g

¥
’ga’ e o




Course code: GE-1

Course content:

Conceptual Aspects of Human Rights

Course offered int Semester-

Generic Electivgf-éE)a course

'CQLurse title: Human Righ¢s

v

"
1

s i

b
Credit s

There shall be 5 units each consisting of gpe credit

4. Meaning and Coneept of Human Rights

B._Human Rights Natural Rights, gh Poiitic_al»‘RightsahH Legal Rights. By
Evolution ofé.theﬂﬁncept-o?fﬂuma | Rights il T

8  Magna Carta, The united stat

Rights of Man

~Univma‘ldeclamﬁbn of Hum

b. Interational

___Social and cul
;;Diveréity,'MuIﬁéﬁ;t-u
a Value

Right 1o ng

R _Feminist Persp,

> of Diversity: Coll
ulturdlism and Minority R
ieties,

8. Theories of Human rights-
Parispcctiv&Manc, Gramasci

' ective of Human Rights, ;

rk'based and Unit 1, 11, Hland Iv,

“ Asslgniment/ Field Wo

tural Rights,

15

i-a!i‘sm\ahd\ﬂuman Righis

ight tional éelﬁDetennmaﬁch: state SqVét‘éign}y and |
: Universal‘ﬂuman:rihls., , i ¢

**r;;goréﬁca;x;asp,ecté of Human rigts, ENE s
TR Liberal Perspective-Locke, Rous sseau; 1S,

ective Cult

declaration of Indepe
v and the Citizen: Unieq State Bill
an-Rights, 1948: -
Bill of Riglits, Sipn;

5 i’gniﬁcance of U!‘ii‘mrsa[ %larazicm S
International Covena

nt on Civil and polit

ural Righlsand;ﬁ;‘e Idea-qf;UniveﬁgI,ﬁ um
igh{k: protection and promiotion of J{tqmaﬁ

—\m'-u-*--«-‘ﬁ“_mw ......... i i
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Civil Rights,

ical Rights, Iptcr“na‘cfi).nél) CQS\/\,QIIER

B e O T A s ons e

g

gy s

e




V1V 1 i dddddadaa i c
oeéoeeouwuuuguuguugggocc;zczccc¢eeeec

(¢/

Gencric Elective (GE) Course Credit-5
Family Management

{One credit Fequires ten hours of theory and twenty hours of practical/assignment/field
work)

Cait 1 : Concept of typical Indian family:

Indian society and Indian tamily, importancé of relationship within family, similarities

and dissimilarities in between Indian and western family, definite role of family

members. g ‘
Unit 2 : Food production and cleanliness:

Cooking - art or science, personal grooming, hygiene & uniform, Do’s and don’ts while
working in the kitchen, Domestic Food Production, nutrition- Balanced Diet and its
function, effect of heat on fat, carbohydrates, proteins, vitamins and minerals,
Cholesterol and:trans fats and related. diseases. Discase producing microbes.

Unit3: House keeping;

Equipment handling, care & cleaning & identification of cleaning equipments; Care,
cleaning & polishing of surfaces — metals, glass, floor, carpets; Paints, daily cleaning of
rooms and bath rooms.

Unit 4 ; Safety & health care:

Psychology — child care and care of the elderly. Basic human anatomy and physiology
(skeleton, respiratory, circulatory, excretory, nervous & reproductive systems). First .aid
care in different accidents (hemorrhage, asphyxia, shock & unconsciousness, cardiac.

arrest, burns, insect bite, snake bite, poisoning, injury etc.). Nursing, first aid box,
importance of group practice of yoga and exercise.

Unit 5 : Importance of communication and care in family:

Leadership in family, communication
~ Indian laws related to family problems understanding and mis

e
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Ability Enhancemen; Course (AEC) St Enhancement

Course title: Com uters & ICT N

Course code; ARG

Or SEC-1 et - —(There shay Jggﬁg_iis__eﬁgl! Lonsisting of one credjq
Course offered . Semester- [} CRATENS

Course content:

o Compater S ——— —_Taples TN ey
Basicsaf"C.ompu‘ter*S’ tem’:

What is a computer? Computer System components - Hardware and Software, Introduetion to the
terms - Motherboard, SMPS, Processor, RAM, R(}),‘Mmorts.:andGa;’ajis.,Brbad overview of differen;
makes of these components, their aya;

Basics of “Operatin ‘

(@_b_i]ity« inthe market and their prices.
g Systems’<:
Introduetion to Unis/Linuy Qp‘et‘ati‘ng‘ System. Inty

“ oduction 10. Windows Operating System. Basic |
‘operations on U ix/Linux and Windows 'Qperaﬁngfsystérﬁs‘
Information Managemen; L ISEMS.

—re———

Document Processi ng

on using Word Processor like open office, Statistical and
SIS using  spreaq sheet and

Statistical Packages. Data ; Information
— -K;.&BQBLEQL" t;_._‘ [ ——i
SSD (Special Skil De.vel(‘)pme'nt)
tailed study on any one.oft

2. Latex
b. Accounting software

C.  Spread sheet using'Spoken tutorial
4. Matlab/Scifah

Spoken Tutorial:

Networkmg.Basm;- Network topologies, A N,
hardware, Seryicé/@lien;z Interface, |
Assignment / Fielg Workbased.an'd Unit I, 11,

A R
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T Abiliy Enhancement Course (AEC) or Skill Enhancement Couree (SEC)
| Course title: : Web Designing AN
Course code: AEC-1/SEC-1

T Credit
i R ._,_,_L@grs_ghﬂl_.bgé911!19_%:!1gmslsﬂnmmgszeﬁim e
Course offered in: Semester- 11

Course deseription: This paper is designed to enable student (o |
and manage a website, The emphasis is given on hands-on traini
own website,

-Eou rse objectives; . )

To expose students to the technology of web site design and to introd
required for dynamic and creative desi &n of state-of-the-art web sites

carn basic components roquired fo design’
Ng 30 as 1o enable students to design their

e o o iy ]

lce various tools and languages

Course content: . i e T
Unig Topics

I | HTMLS and CSS3: B i : e w
General Introduction to Internet and WWW, Text tags, Graphics, Video and Sound Tags, Link and
Anchor Tags, Table Tags, Form Tags, Miscellaneolis tags (layers, image maps etc), Evenis, Web:
sockets, CSS3, API, Example Applications, ete, e R '

I  |.PHP Programming and My SQL: o e
 Programming constructs, Variable/Constants, GET&’P@S_?’!?I??i% User defined Funci
in Functions, Cookies, Sessions, Error Handling, My L tools-and its integration; Al
Object Orientation, Form, Facebook and Paypal integration, Example Applicatiors, .
u Javh‘!&:ripwudj()ue;y: ‘ T T

Javasseript - Basic data types, control structures, functions, arvays and objects, eve
cookies, error handling, multimedia, animation, Exanipl  Applications, .
| Query ~ Basics, Selectors, Attributes, DOM, Events, AJAX. C8S, Ul
IV { Coutent Management and SEO: ‘
WordPress - Installation, Settings, Categories, Posts,
i, theme.

w

lug-ins,

Media, Pages, Tags, Links,

1 SEO ~ Introduction, thumb rules, ‘methods, keyword & tﬁiﬁezéptiﬁxi‘zéffbh, :
V| Lab/Assignmenthand-on trafning based on Uni,t»l}(ﬂ;m_a‘qd w

Learning outcomes: .
On completion of this course, the students would: ¢
1. Have a strong foundation to undertake specialized

rong _ courses in'the field of web designing,
2. Develop their own website and manage it. ' L

The Iaboratory work will consist of 9-15 Experiments: : R AR

L Practicing basic HTML tags, text tags test styles, paragraph styles, headings, lists, | orms,

: ‘Tables, Link and Anchor Tags ete, st TR LG T RS :
2. Including graphics, video and sound in wuh-pa’ges',f.iyaygrs&flmagq,Maps e
3. Creating animated Gifs, simple flash animations gy “o L
4, Cascading Style sheets »

5. C;eaiingand‘browsing XML database e s
6. Instalting web server, setting PHP, Creating dlient and back -end‘-scriptﬂwith GE;T&.‘POST_
methods (connecting HTML), e 4 Rl
« 1. MySQL commands/tools and this integration with PHP
8. Exercises covering basic introduction to

JavaSeript and jQuery ,

9. Development of a web site using Word

Press involving a yariéty of tools practiced ahdvél __4

o™
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Ability Enhancement Course (AEC) or Skill Enhancement Course (SEC)

Courqe title: + Derivatives and Risk Mainhgg;héﬁt ' D

Course code: [AEC-USEC-1 [ Learning Hours- 50 ]
Course offered in: Semester 2 ! ‘1,

Course description: Every investment activity entails an element of risk, even bank ﬁxed' deposits onice |
considered to be free from risk are subject to risk like interest rate, inflation and default risk. Therefore, |
managing risk is one of the Prime Concern for every investor. At the same time, Speculators feel the |

vhere such transactions take place is called the ‘derivative market’
Course objectives: ‘
To develop skills among the students who are planning to pursue their career i Finance and f
Banking Sector. |
To develop knowledge among the students to enable them to take decision under the otost difficult
situation led by uncertainties in the competitive business world.
Couxise content:
SI.Nb. Topics | No.of
: Periods
1 Introduction:- Risk ds an Investment Strategy- managing risk in the corporate world- {10
credit Risk V/s Market Risk- Default Risk-Foreign Exchange Risk- Interest rate Risk-1"
Systematic Risk and Non-Systematic Risk-Hedging Scheme-Delta-Theta-Gama-vegas- ,
| Rho '
2| | Riskand Derivatives based Hedging Strategies Ly
Risk Associated with Investment 5 !
*  Systematic Risk ' T e R
» Non Systematic Rigk it deat :
Hedging- Risk Management
¢ Strategy of Diversification of portfolio
| » Strategy of Active Portfolio Management
| Hedging/Risk Management Through Derivatives:
¢ Short Hedge
»  Long Hedge
3 Financial Markets and Derivatives: ST 10
Financial Markets: -
»  Money Market
+  Capital Market
Order-Driven Market and Types of Orders
Traders in Derivatives Market- |
» Hedger E
e Spectator X | |
o Arbitrapenr
4 | Derivatives: A Birds eye view ; 0 :
Introduction : |
Different derivative transactions: option contract Pay offs from option contract -i
|
i

L e ST T

FONCERE S s SR )

Futures transaction-
»__ Features of Futures transaction

b r .\d .
v A2 %:\w
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Ai)ility Enhancement Course (AEC) or Skill Enhancement Course ’(SEC)

Coursp title: ¢ Derivatives and Risk ﬁﬁhggeméﬂt L e

Course code: [AEC-I/SEC-1 | Learning Hours- 50 e Iy

Course offered in: Semester 2 !

Course description: Every investment activity entails an clement of risk, even bank fixed deposits once |
considered to be free from risk are subject to risk like interest rate, inflation and default risk. Therefore,

managing risk is one of the Prime Concern for every investor. At the same time. Speculators feel the |
requirement of such a financial instrument that can help in having gain at a low cost. The answer (o all these |

is understanding and practicing DERIVATIVES. '
The derivatives are most modern financial instruments in hedging risk. The individuals and firms who wish f
to avaid or reduce risk can deal with the others who are willing to accept the risk for 4 price. A common |
lace where such transactions take place is called the *derivative market’ i
Courge objectives: ‘ !
11 To develop skills among the students who are planning to- pursue their career it Finance and |
Banking Sector, ' :

2} To develop knowledge among the students to enable them to take decision under the owost difficult |
situation led by uncertainties in the competitive business world. {

Course content: \ : : ; |
SL Np. ’ Topics S - | No.of |

; NG 'P’eriodsj:

1 Inti'oductibi:_:- Risk as an Investment Strategy- managing rlskm the ccrpora T
credit Risk V/s Market Risk- Default Risk-Foreign Exchange Risk- Interest rate Risk- |~
Systematic Risk and Non-Systematic Risk-Hedging Scheme-Delta-Theta-Gama-vegas- |
| Rho C R hagats Tons SU b e

2/ | Riskand Derivatives based Hedging Strategics
Risk Associated with Investment "
» Systematic Risk
* Non Systematic Risk
Hedging- Risk Management
¢ Strategy of Diversification of portfalio
. Strategy of Active Portfolio Management
| Hedging/Risk Management Through Derivatives:
o Short Hedge
* Long Hedge

3| | Financial Markets and Derivatives:
Financial Markets:
*  Money Market
s Capital Market
| Qrder-Driven Market and Types of Orders
Traders in Derivatives Market- "{
» Hedger
+  Spectator
e Arbitrageur

4 | Derivatives; A Birds eye view | B i ;d

Introduction : S :

Different derivative transactions: option contract Pay offs from aption contract

Futures transaction- i
® _Features of Futures transaction

w W Wl .. W
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* Margin Deposlt-initial»margx‘n and mark-to-market mérgin
Forward transaction-

o Faatures of forward transaction
¢ Difference of between options, futures and forward contracts

risk which explicitly addresses the uncertainties of the competitive-corporate .wqﬂ‘d of 214

5 || SWAP :

¢ Foreign Exchange Swap

* * Interest-Rate Swap (Plaih Vanilla Swap)

¢+ Cross Currency SWAP(Total Loan SWAP)

¢ Derivatives Trading at NSE-Commodity Derivatives Trading in India
CASE STUDIES

Learping outcomes: : i

By the end of the course students should be able to understand the mechanism: of managing and handling

century;

o

——

B

A Fep Topics for Case Studies, e
Risk | Anagement as Decision-making Process in the Bankingsecwr?&isk;and
managing risk under the conditions of uneertainty- investment strategy and Ris

Ungmai}}‘busincss)w\qfid-
- Impact of Systematic risk
N project-management-importance ofthe knowledge of various types of risk associated with the .~

o vesument-Hedging Strategy for Portfotio-delta Hedging:static delta Hedging and Dymamic délta Hedging. -
|thetaj gamma, Ve as and Rho Hedging,, : e A

2. Definition
- Review of Literatyre
. Methodology
. Observations/Case Study

‘. -Relevance ‘

+ Decisions

- Conclusions

P Reference

List OfBaoks

A C~r \ iﬁtRiskmanagément for Indian Banks by K. V"fﬁidyanrhan.-Sage Publishing,
,Riqkl\{!anag‘emenf by Indian instityte of Banking &

Risk Management and Financial Institutions by John C. Hull:py

New Jersey.

: ?[_sk‘Mang'gemenf by Paul Hopkin-Published op Amazon.com VI
Fundamentals of Risk Management: Understandiﬁfg.Evaluating'an implementing eff; tive

Risk Mq,mgement by Paul Hopkin-Published on Amazon.Com, U k, Publisher KogangPa‘g? ‘

Essentials of Risk Management by Michel Crouhy-Publisher MCGraw Hijl Education,

vM.&
R~

blished by John Wffey:dng{ §o,ns

R

Nodl-
o l®

Essentials of Financial Risk Management by Horcher

; Publisher Wiley Bartlett-Publisher

Rutlﬂdge.
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Ability Enhancement Course (AEC_)_ or Skill

3

Enhancement Course (SEC)

h.C;um title: Solid Waste Management

!

Caurse code: AEC- 1/SEC-1

&£ e € ccece
€

Credit'5

__(there shall'be 5 units each consisting of one credit)

Course-offered in: Semester-II

municipal waste, biomedicat

Course description: The course would cover-general. introduction inéluding’ definition of solid wastes—
waste, hazardous waste, e-waste;
waste management; sampling and characterization of solid waste, A

legal issues and requirements for solid

Course objectives:
| V-Understanding of problems of municipal waste,
Industrial waste etc.

biomedical waste, hazardous: waste; e-waste, -

2. Become aware of Environment and health impacts of solid waste mismanagement

Course content:

—

Uni¢

Topics

waste management rules, 2016. H

General introduction including definitions of solid wasté'iri,cludihg municipal, hospi
' | industrial solid waste; E-wastes; legal issues and requirements for solid waste management; |

Il Health and environmental issues related 1o solid waste m'anageme:m

Practical:

2. Method of composting

3. Method of vermicomposting
4. Autoclaving

8. Bio-gas production

b

m Methods of waste collection, collection techniques, waste container compatibitity, waste storage | |
| requirements, transportation of solid wastes el e
Treatment and disposal techniques for solid,waszes~gcmpqs,§ingi. '_Compostix'zg,yermidbm’ i
1V | Autoclaving, Microwaving, Incineration, Non-incinem’tibhﬂaeMal~t'edhniques; Landfilling
| Source Reduction, Product Recovery and Recycling Recovery of Biological Conversion P
V- | Composts and Biogas ; : e ik
| Incineration and Energy Recovery e
: Integrated Waste Management (IWM) s
Learning outcomes: ' o T
After completion.of the course students should be able 1o characterize solid waste; analysis of hazardous

Waste constituents; understand health and environmental issues related to-solid v

I Awareness about disposal of different wastes iq waste-bin (Coneept of disposal
Non-biodegradable and bio hazardous wastes iri different coloured binsy

of Biodegradable,

2 7 g7
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Assignments:
L. Global and Indian issues related to Solid wastes
2. Health issues related to solid waste management
3. Environmental issues related to solid waste management
4. Disposal methods for biodegradable wastes
5. Disposal methods for Non-biodegradable wastes
6. Disposal methods for Recyclable wastes
7. Biomedical wastes and their disposal methods.
8. E-wastes:and their disposal .
9. Landfilling method of solid waste disposal !
10. Vermicomposting mehod of solid waste disposal etc,

DULULUVU VUL LLveccsececcecce ceece
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Ability Enhancement Course (AEC) or Skill Enhancement Course (SEC)

_Course title: : Mushroom Technology il
‘Course code: AEC-1/SEC-1 Credit5

Course offered in: Semester- 11

Course description: The course would caver-general introduction about fung including a general lifecycle
of Mushroom, Edible and Poisonous mushroom, Different aspécts of mushroom cultivation in rel'tgi_ion,xo
environment, Nutritional value of mushrooms, Economic importance and health benefits -of mushroom..
Identification of mushroom by spore print methad. Production method of edible mushrooms — Buyttor and
oyster mushroom; Preservation method for mushroom fruiting body- drying. Diseases of mushroom caused
by bacteria, fungi and viruses and its control. i

| Course objectives:

{ 1- Cultivation methods for edible varieties of mushroom. R

2. Preservation method for mushroom fruiting body as well as its spore and mycelinm.

3. Awareness of health benefits of mushroom consumption.

Course conitent:

Unit Topics

I | General introduction about: fungi including 3 peneral life cycle of Mushroom; dible and
Poisonous musshroom; Différent aspects of mushroom cultivation in relation to ironment;
| :Economic importance and health benefits of mushroom. : e
I | Production method of some edible mushroom - Button. mushroom (Agaricus bisp
: mushroom (Pleurotus sajorcayu). i PR
I | Preservation method for mushroom fruiting body-diying; Diseases on ‘mushr
_bacteria, fungi and viruses and its control, sh e v
IV [ Isolation and cultire of spotes, culture media preparation, “Production of mother cultur
| commercial spawn, e ORI
V| Different methods of maintenance of mushroom c‘ulture*anditsﬁ‘strain_presgrvatign,

earning ontcomes:

and health benefits of mushroom consumption.

Practical:
1. Production of mother culture by spore culture,
2. Cultivation of Oyster mushroom, .

3. Spore print and microscopic examination of mushroom _SpQre«and mycellum.
4. Preservation of mushroom by drying. ’ G L

Assignments:

1. Ediblemushroom cultivated inIndia
2. Poisonoys mushroom.

3. Cultivation method for Button and Oyster mushrooms,
4. Nutritional and other health benefits of mushrooms,

5. _Mushroom spawn production methods etc.
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Ability Enhancement Course (AEC) or SKill Enhancement Course (SEC) ‘ 1

Course title: Biofertilizer Technology
Course code: AEC-1/SEC-1

Credit 5
i (There shall be 5 units each consisting of o1i¢ credit) i
Course offered in: Semester- 11 ‘

Course description: The course would cover-general introduction about different types of biofertilizers.
Edible and Different aspects of biof’ertilize__rs production in relation to environment protection, soil
earichment and other benefits. Production methods of different types of biofertilizers,

Course objectives: ' ) :
1. Structure and characteristic features of different microorganisms used as biofertilizers, : , ;
2. Cultivation methods for different types of biofertilizers.

3. Awareness of environmental and agricultural benefits of biofettilizers.
_Course content:

| Uit

L . v

veococeceoceees

. Topics ot
I | Introduction to biofertilizers-Structure and characteristic features of the followi
organisms: Bacteria: dzotobucter, Rhizobium. Cyanobacteria;, Nostoc. :

ng biofertilizer |

I | Nitrogenous Biofertilizers: Bacteria - Isolation and purification

of Azotobacter, mass multiplication

‘Azotobacter, Yorniulation of inoculum of Azotobacter. Methods of application of Azotobacrer | :

4
9
9]
v inoculants. Isolation-and purification of Rhizobium, mass multiplicatiox'l and Tnoculum’ p;dddcﬁbr_x' ;.
o of Rhizobium, Methods of application of Rhizobium inoculants. o R

L | Isolation and purification of Cyanobacteria- Mass multiplication of cyanobacterial bioinoculants - | 5
) Trough or Tank method, Pit method, Field method; Methods of application of ‘cyanobacterial

inoculum. 4zofla - mass cultivation and application in rice fields, 2 il S

9 IV | Biofertilization pmc%sestecomesiﬁdn‘oforgam'c-mattc:r’an,d,’soi[uf’enjIity;and Vémicpfmbds;iﬁg.\., ey
5 V| Biofertilizers - Storage, shelFlife, quality control and matketing,

A Learning outcomes: ,, S o B

| D After completion. of the course students should be able 1o understand the cultivation methods for the | -

‘ b production of different types of biofertilizers and their benefits, : o SR Al =

l ‘ Ei
J Practicals , _ o Cond SR i TR i £

' I.“Isolation and identification different types of microorganisms used as bio-fertilizers.. e P
) ~ 2. Mass Cultivation of Azotobacter. S f e ; e

e 3. Mass cultivation of Nostoe. Fiid

r 3 Assignments: e ‘ E 2_
2 I, ‘Biofertilizers cultivated in India ]

8 2. Environmental benefits of biofertilizers. e
2 3. Agricultural benefits of biofertilizers. 3

; 4. " Azotobacter as biofertilizer ¢
P 5. Rhizabium as biofertilizer

6. Cyanobacteria as biofertilizer B
2 7. . Azolla as biofertilizer etc. | . ki
- - : g ;
P, . #
3 W C e r;,o\‘g H
by o :
“) zm‘ﬁ /% { ;
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| Ablilty Edbancement Sapmg TiEE s s

bility Enhancement Course (AEC) or

Cotn Wi Ervironmental Law and Poley Weonld ok
Course code: AEC-1RE | Credit 5

e | (there §ha_!!ﬁ§§~9.ni_{s“_&:a_d!,sp,r!-'@!ipg,p!,?_nse(egif
Course offered in: Semester- [1 e

1

would be divided into

ironmental jurisprudence, The second part

io-diversity related laws; Afr and Water
ects and marine laws; and laws relating to hazardoys substances. The third
role of judiciary includin the National Green
OLJudiclary including the

Ng Tribunalin prtecting the environment. |

art would discuss the
Course objectives:

I To provide an overview
international leve],

[ i plemenitation of these laws and the rol
AL Of environment, , .
Course content:

aws; Colonial farest palicies; Forest policies g
cica) o ildlife and Biodiversiy: 17, 1997, W e ]
1972; FCA, 1980; Biological Diversity Act, 2002; Forest. ts Act, 2006, |

egi servation—Dolphin, Tiger, | i i

-

i
|| National Water Policy
| Laws relating to prevention of pollutign,
inst‘itut‘icmai'm'echariism: Water Act, 197
«~ | Pollution Control Boards

| Ground water and law v : S :
| Legal framework on Air pollution: Ajy Act, 1981 EPA, 1986 as amended to.date including rules
and notifications issued under it, ‘ ey S

IV | Environment pratection taws and jarge Projects N S

Legal framework on environm

rk of i €Nt protection-Envi ronment Protection Act as the
gislation—strength ang weaknesses; BIA.

Marine laws of Indja: Coastal zone repulatio

arin ‘ : ng Wetland.»conscr-vation.
V.. | Judicial remedies gng the-role of Nationa] :

et el 1 'al Green Tribunal
Role of udiclary in environmental protection; Infrastructure projects and the Indian

judiciary.
oe——

A

PR b ‘\“;““.

§

J

|

S BN TG g,

Skill EnhancementvConrse (SEQ)' ! -f‘—”
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{ Ability Enhancement Course (AEC) or Skill EnhancementCourse (SEC) - }
MFETEWMJPOM{“ o “"”‘;*__ =i
Course code: AEC-18EC. | T Credit§
T e s o | (there shall be § units each consisting Ofonecredi

Course vffereq in: Semester- |1 4

|
Course description: Law and policy plays a major role in the conservation and management of naturaT}
resources as well as polfution control, T

W the vast field of |
vitonmental Law and Policy. The course would be divided irito

ribunalin protecting the enyi ronment, |
Course objectives: !
1. To provide an overview of the Jaw and policies relating to environment both at the nationaf and ’
international leve]. D, ‘:

To critical) y analyse the implemem‘ation of these laws and the role of adj udicatory bodjes in the field |

f environment, : - |

| 1
i

Course content: : z
Uit Topics ]
I Introduction: Environment; meaning and components :
Environment vy Developinent i

|
debates, trigger events,
introduction 1o SDGs.

business and environmental law, a brief

f

|

i¢ ,gaij.p[g\gigigh,s',;aq‘OVeriéw of the laws
ytihc’fpfa;*?b’llu(ﬁt Pays principle; - ;

Wildlife and &
| Evolution and Jurisprude

m

after independence. ; , . :
| Statutory framework on Forests, Wildlifa and Biodiversity: IFA, 1927; WiLpA, /

1972; FCA, 1980; Biological Diversity Act, 2002; F rest Rights Act, 2006
Strategies for consel j , Rhino.. .

e oy 2. 43 i T RO

Colonial forest policies; Forest palicies

ervation—Dolphin, Tige Eleph:

| Air and Water Laws

National Water poj icy

Laws relating to prevention of pollution, acce:

in’stimtional'm’echan'ism: Water Act, 1974: W

« | Pollution Controf Boards l
| Ground water and Jaw

Rhino

éilaad-{manageméntj of waterand _ x
ater Cess Act, 1977, EPA, 1936, : ’

: Legal framework on Air pollution: Ajr Act, 1981 Epa, |
and notifications i

986 as amended to date including rulés
ssued under i, e ' 1
IV | Environment Protection laws ang large Projects iy
Legal framework on environment Protection-E

rk o nvironment Protection Act as the
-framcwqu lchslatnon~strength and

S

Marine laws of India: C

V. [ Judicial remegies and the role of Ny
| Roleof judiciar ;

s and ' National Green Tribupai '
In environmental _protection; lnfras_lg&!ure*gmjects and the Indian j

Lmmrmmim
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| Learning outcomes:

n completion of this course, the students would:
L. Have a strong foundation to undertake specialized courses

2. Develop an imer-dfsciplinary approach to the issues relating to environment,

Assignments:

I, Environmental laws:in India
2.

e b s

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

Biological Diversity law

Role of judiciary*in.envi'ronmemal protection

Air Laws
Water Laws

Wetland conservation ete.

&g

R R

——

e SR

R e

in the field of environmental laws a‘n‘_d policy

—_— ]
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On completion of ¢

ssignments;
I, Environmental laws in India
2. Evolution and Juris)

+ Biological Diversity law
Role of judici
Air Laws
Water Laws
Wetland conservationete,

—_—

PRGNS W

Learning outcomes:

T ———

&

e

this course, the students would:
. Have a strong foundation 1o uridertake

- Develop an inter-disciplinary approach

Assignments;

specialized courses in
to the issues relating to environment,

———

L

prudence of Forest and Wildlifa laws
Legal framework on Ajr pollution

ary in environmental protection

the field of environmental laws and policy
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Ability Enhancement Course (AEC) or Skill Enhancoment Conrse (SEC)

 Course title: : Tourism Anﬁ_ﬁospitality Nfiﬁiagcment )

Course code: AEC-1/SEC-] Credit s
(there shall he 8 units each consisting of one credit)

Course offered in: Semester- 11

Course description: The course is designed to enable students to learn various components of tourism and
hospitality industry like tour arrangements, transportation, hospitality and travel circuits, This course will
enablé students to earn required skills needed for self-cm loyment and employment for others, ae]
Course objectives: The aim of the course is to provide elementary knowledge of tourism industry including
transportation, hotel, destination and future SCOpes. 3

Coutse content:

Unit Toples

I | Introduction:

tourism and its ecoromic importance, Impact of Tourism,
| Elements of Tourisim:

Attraction, accessibility, accommodation, tourism product, characteristics of toarism products, -
types of products-and:tourism. Hotel Industry, Hotel Chajns, Departments of Hotel. Tourist Guide -
and Escort. Public Relation. 4 if

Ul } Tour operation:

custom, health regulations, baggage regulations. etc.
IV . | Transportation:

‘Royal orient), aitlines operating in India and international. Kind of Taxi and bus/coach sefvices
available. AR

V.| Travel eircuits:

| circuit, sun and sand., back waters ete) and International circuits;

Learning outcomes: '

On completion of this course, the students would: , ~ et
1. Have a strong foundation to undertake speciatized-courses in the field of tourism and hospitality: <

Management
2. Gain training for self emiployment and generate employment for others.

Assignments: Assignment will be based on Ui [ TT_TiT Vand v

Overview of tourism industry, Concept of tourism. Why it is important to study tourism? Scope of |’

Travel Agency and Tour Operator, Travel related documents, Passport, Visa, currency regui c_;_hs;_,"'.

Role of transportation industry in tourism, Indian railways and its special trains (Palace onWheels, :

{ Some popular and important tourism circuits in India {golden triangle, desert circixit,‘ Bu&d{)i.;s(,
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[Assignments: Assignment will bo based on Unit LI, E IVand V.
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Ability Enhancement Course (AEC) or Skill Enhancement Courve (SEC)

Course title: : Life and Communication Skill Development o

Course code: AEC-I/SEC-1 T K ~ Credits
(there shall be 5 units cach consisting of one credit)

| Course offered in: Semester- 11

Course description: Acquisition of life skills will empower students to cope with the transitive in_lcigcﬁon'g
in personal and professional lives while inan age of communication the curticulum will equip students to
develop expertise in the utilities of 1CT in'the transmission.of knowledge. w

Course objectives: ‘

L. To develop communication skill of students,

2. To develop writing skill of students. : C

3. To.develop expertise in the utilities of ICT inthe transmission of krnowledge.

Course content:

A

Unit Topics. -

I | Life Skills: Critical thinking, Aristotle’s Law of Logic, Problem solving, cmﬁivé,mm;;mfg.« 3

- I [Tnter  personal Skills: ~ Childhood Bihics,  Coping with _emotions_an
TuzstWOrthines's\:z,lnd;em;)athy. Negotiating differerice of opinions e

Reading Skills, Writing Skills, Group Discussion and Personal. Interview, Barriers to
“Communication < et

" | Communication skills: What "is “Communication?, Listening Skills, Speakin “SKills, |

IV | Specialized Writing SKills: OFfcii letiers, Business Tetters, Personal Tetters,
~ - |-agendas, Minufes, Reports, Wriling.CVs, Resume, Sutement of Purpose,  Sendir
-.rzthmaghlmail,withfa‘ttachmems, Rappqrtemin'g,:»Documemafion, S e A

V' [ Information and Communication Technology (ICT) Literacy:. Word
| PageMaker, Pdf conversion, Preparing PewerRoitttPreséhmtid SRR
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~ 3. Asanas and Pranayams : Methods, advantages and limitations; C

o /I.\'L‘t’k ..E—:‘Y\l,‘fx J_‘\»C_Q“.Y\.WV\.'T" (.:w\fo& (5 EQ:)
Ability Enhancement Course (AEC)

Yogic Sciences
Unit—1*

BASIC CONCEPT OF YOGA

L. Introduction to Yoga : Definitions of Yoga,Thinkers on yoga and their
views - Patanjali, Gherand and; Goraksh; Karma Yoga, Bhakti Yoga and
Gyan Yoga : Concept and Characteristics.

2. Raja Yoga : Eight steps of Yoga; Description and significance
and Niyamas.

of Yamas

oncept of
Prana and Nadis; The subtle body, Chakras.

4. Pratyahara and Dharana : Significance and techniques; Pratyahara and
Dharana — Yoga Nidra, Antar Mouna, Ajapa Jap:
S. Hath Yoga : Shatkarmas- their methods, benefits and limitations

6. Body and Mind : Body-mind relation; the conscious, subeonscious and
unconscious; Psychosomatic disorders.

UNIT -2
APPLICATIONS OF YOGA

L. Yogic Lifestyle and Health : Medical concept and definition of health,
Causes of disease according to medical science and yoga; Basic instincts
and their management through yoga;

2. Diet and Nutrion : Medical and Yogic concept of diet; the three
relation to diet.

3. Effect of Yoga on body systems : The Bones and Joints, Cardiovascular,
Respiratory, Digestive, Nervous, Endocrinal and Excretory systems.
Preventive, Promotive and curative effects of yoga.

4, Stress management ; Concept and types of stress,
and mind, Yogic management techniques.

§. Social Health management ;
abuse on society,

Gunas in

Effects of stress on body

Causes and effects of crime and substance
Role of yoga as supporting and transforming agent,

‘ et
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UNIT - 3 (Practical)
(i) Pawanmuktasana - Part I, IT and 111
(ii) Relaxation asanas — Shawasana, Adwasana, Makarasana, Matsyakridasana.
(iil) Meditative Asanas — Padmasana, Siddhasana, Siddhayoniasana, Sukhasana.
(iv)Standing Asanas — Tadasana, Tiryaktadasana, Katichakrasana,
Dwikonasana, Trikonasana.
(V) Vajrasana series — Vajrasana, Suptavajrasana, Singhasana, Shashankasana,
Ustrasana, Vyaghrasana. "
(vi) Forward Bending Asanas - Pashchimottanasana, Janushirasana.
(vii) Backwaed Bending Asanas — Bhujangasana, Tiryakbhujangasana,
Shalabhasana, Dhanurasana, Chakrasana, Gomukhasana,
Kandhrasana
UNIT - 4 (Practical) '
(i) Gatyatmak Asanas — Suryanamaskar, Shankhprakshalana Asanas,
(i) Inverted Asanas — Bhumipadmastasana, Sarwangasana, Halasana,
(i) Pranayama - Prepranayama Practices, Yogic Breathing, Nadishodhan upto
stage III, Kapalbhati, Bhastrika, Bhramari
(iv) Mudras and Kriyas - Gyan, Chin, Shambhawi, Nasikagra, Ashwini,
Khechari, Agnisar .
(V) Bandhas - Jalandhar, Moola, Uddiyana, Mahabandha
(vi) Shatkarmas - Kunjal, Jalneti, Laghooshankhaprakshalana, Trataka,
(vii) Pratyahara -Yoganidra, Antarmauna, Ajapa.
UNIT -5
Assignment/Vocational Training
(*] unit = I credit) . p
Unit 1+2 = 2x10 = 20 hrs \ (hﬁ e s
Units 3+4 (Practicals)= 2x20 = 40 hyrs 4 /S /
Unit 5 (Vocational Training)= 10x2= 20 hours
Total Programme = 20+40+20= 80 hours @((Y
\ g
S 7)) “B ﬁ\‘w\\"\
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