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SANT GAHIRA GURU VISHWAVIDYALAYA
SARGUJA, AMBIKAPUR (C.G.)

SANT GAHIRA GURU ORDINANCE 46:
MASTER DEGREE (P.G.) PROGRAMMES

PROPOSED DRAFT ORDINANCE 486:

0O.M.D.1.: This Ordinance shall be called “The Sant Gahira

Guru Master Degree (Semester Study) Programme with
Choice based Credit System.

0.M.D.2.: This Ordinance shall come into the force from the
Academic Semester 2017-18.

Notwithstanding anything in the earlier laws of the Sant
Gahira Guru Master Degree Programmes in the different
faculties (Ayurveda, Commerce, Education, Fine Arts, Law
Life Sciences, Medicine, Management, Science & Social
Sciences) under the “semester system”, the “Semester with
Choice based Credit System” shall be regulated and
conducted as per the provisions of this ordinance. :

O.M.D.3. Definitions:

In this Ordinance, unless the context otherwise requires:

a. "Academic Council" means Academic Council of the
University.

.| b- “Administrative Grade Letter" means the alphabet
indicating the administrative comment in place of Grade
Letter to indicate the Credit Withdrawn (W), Unfair Means
(U), Absent in SEE (X). The Administrative Grade Letter has
zero Grade Point associated with it.




—

. *Board of Studies” means PG Board of Studies in any
subject constituted under the university statutes. .

d. “Core Course” means the course pertaining 1@ main subject
or theme of the master programme.

e.."Credit” means fhe unit by which the academic activity of _
course work is measured. In these Regulations, One Credit
means one hour of Class Room Teaching per week in case
of theory papers and 1.5 hours in practical / laboralory work,

f. “Credit Courses" means the course classified as
Compulsory Core Courses(CCC), Elective Core ;
Courses(ECC), Seminar (SEM],Project Work(PRJ), Field
Study(FST), Self Study Course{SSC), Other Supportive
Courses{0SC), Educational/Study Tour {EST) and Research
Publications

(RP.J).

g. “Credit Monitoring” means an act to monitor the credit by a
Cradit Monitoring Committee (CMC) consists of the Head (as
Chairperson) and three senior mast teachers on the Roll of
ther Departiment. In case, when the Depariment does not |
have the required number of the teachers in the department
than the Vice chancelior may constitute the said committee
by nominating the number of expert{s) required by the
Ordinance from any other university or institute who are not
below the post of Professor.

h. “Credit Points™ means the product of ‘credits assigned 1o the

course’ and ‘the Grade Point secured for the same course by
the student’.

| "Semester Grade Point Average (SGPA)" means the

formula prescribed in the ordinance. It measures the
performance of a student in a given Semester. The SGPA s
the ratio of the total credit points eamed by the student in all
the credils eamed in the concemned semester and the 'inta)
Aumber of credits eamed in that Semester, 1

Semester Grade Point average computed an the basis of the |

F

|- "Cumulative Grade Point Average (CGPAJ" means the
Cumulative Grade Point weightage average of SGPA
computed on the basis of the formula prescribed for the
entire Programme. It measures the overall performance of a
studenl in a Master degree programme. The CGPA is the
ratio of the “total credit paints earmed by the student in all the
credits earned in the Master degree programme’ and the
total number of credits earned in that Master degree
‘programme’,

k. "Degree” means Post Graduate Degree in any subject.

|. “Departmental Staff Council (DSC)" means a Council of the
Depariment consisting of its whaole time faculty which falls in
the category of teacher. The DSC will be empowered to
consider and decide the academic matters, as specified in
Master Degree Ordinances and Regulations.

m. “Elective Course” means the course, which can be
offered as "optional subject’ to the provisions of this

-Ordinance and the respective syllabus from inter or intra
subjects and or disciplines including interdisciplinary or
multidisciplinary nature.

n. "Fee" means the fee prescribed by the University for the
respective Master Degree Programme from time to time.

0. “Grade Letter” means the alphabet indicating the
performance of a studen! in a paricular course. It is the

,  transformation of the scaled marks secured by the student in
a Course. Grade letters are 0, A, B, C, D, E, and E.

P, "Grade Point" means the numerical weightage allotted to
each stratlum of scaled marks corresponding to each ‘Grade
letter'.

However, the "Adminisirative Grade Leller” as defined will
represent the categories mentioned in the OMD.3 sub clause
b’ of this ordinance.

I
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L ; : i Coprea' = , knowledge of
rogra subject studied at Master degree level 3. “Core Course’ mzans a 'courselsubject’, the
Endammn;,“;ﬂﬂ; gfym University. which Is considered essential for a student of the respective
_ programme. This may also include elective courses.

. ngemester Exid Examination (SEE) means the ﬂ““"“:tﬂt"f'”

" dueto be conducted after the and of the respective semesler, 4. ‘Elective Course’ allow students to acquire knowledge and

— ' i i [ offered by

N ; constituting 20(twenty skills in areas of their choice. Such course{s) may be o

% m“Eammr mm’?&ﬁﬁﬁmiﬂm 15 {ﬂﬂegn}uieehs n: concerned department and | or other departments within the

;ﬁsﬁa room teaching. The Academic Year shall be of bi- university. This may be inter or/ and intra department/institution

semesters, Odd Semesters shall be normally from mid June to subject to the approval by the university.

mid December and Even Semesters shall be from rid

December to mid June. 5. The Course of respective Master Degree Programme sh?ll

have following (i) Course Code(CC), {iijCourse Title (CT), (iil)

t. "Student’ means student admitted to Master Degree Course type such as Compulsory Core Courses(CCC),

Programme in any subject being run under the Liniversity Elactive Core Courses(ECC). Seminar (SEM),Project

Ordinance and Regulations. Work(PRJ), Field Study(FST), Self Study Course(SSC), Other

. Supportive Courses(0SC), Educational/Study Tour (EST) and

E.HD.'LGHI.ITSE Etﬂ.lcll.ll'ﬂ. | HBSEEI'-E"I PUbﬁEﬂihnHHPJ] [I'ﬂ}ﬁﬂdﬂﬂ ASE-‘E“E[! {-p.r} HLJH‘IIJET

1. AMaster Degree programme shall consist of the duration of al of Contact Hours for Lecture(L), Tutorial (T) and Practical of
least ‘two academic years consisting four semesters. A other (P)to be assigned per week.

candidate will be required to complete this programme within 4

years from the date of his/her first admission in the semester -

S Mo.| Course Code | Course Title

Type Par weeak

Course 1 Crodits | Contact Hours. |

Provided that subject to the approval of the UGC Regulations., Ly £ -
when the Master Degree Programme Is of ohe academic year

and spreads in the two academic semesters then the study has
to be completed within a period of two years from the data of

6. Fifteen (15) hours of theory teaching will lead fo one

4 credit{(which means one hour per week theory teaching in a

e Lo e semester is equivalentto one credit) and In case of practical 45

2. Subject to the provisions of this Ordinance the . hours of laboratory work will lead to two credit= Mhurh means
programmeistudy shall be based on (a) Semester Syster 3 hour practical classes perweek in a semester is equivalent o
Examination, (b) Continuous Assessment, (¢) Choice Based two credits). Each semester of Master's course shall offer 30
crﬂd“rslfuuﬂmﬁnré:am ) ,.E,E;:EEE Gradal Point Average and credits or more. Number of semester of Examinations and
i ik 3t : minimum credit required to be eamed for Master Degree in

various post-graduate courses specified as under.
v

v




Course Cods

1, | Al Two Year Four 130
Master Dagrea
Programme

2 | A Ona Year T B0

Master Degree.
E‘I‘ﬂg'l'ﬂll'l'lﬂ'-

» B. CBCS offers flaxibility for effective teachi

Note: The curriculum may be described in the syllabus in form

of 'Courses' or 'Papers’. The number of papers, course type |

and credits with detailed syllabus for each course shall be
described in the 'syllabus of the respective course’. Candidate
will be required to eam minimum credits prescribed for the

respective Master Degree.

7. Each course shall be assigned a specific number of credits,

A course or paper is identified by a course code designated by
a siring of six alphanumeric characlers and a course title. In a
course code the first three characters of the string indicate the
Department offering. the course and the [ater thres
alphanumeric characlers designate a particular course. In the
case of compuisory core courses (CCC) the fourth character
idantifies the semester numeric digit and in case of the elective
core courses (ECC) the fourth character indicates the cluster of
specialization. For compulsory theory core courses the fitth
character |s "0, for laboratory core courses it is "1 and for
P{c-j%wsamm itis ‘2" and for research publications in journals
iti="3,

The examination shall comprise of the requirement of four (in
case of one year course two) semesters and the Subjects for

each semester will be as per the schedule of the structure of the

m:rsalﬁ_lr Degree Programme with the pﬂ'ﬂq_:.-ulars mentionead

C _ ng learning
pmtmnlntarnmnfnumharufmntﬂttms'rurmﬂura{u
Tutorial (T) and Praclical or other {P) 1o be assi :
foracourseorpaper. . J{P] ,I.mignadpa:rweah

=

-

) |

9. Type of courses

There shall be following categories of courses in the MASTER
DEGREE Reguiar Programme:

9.1. Compulsory Core Course (CCC)

university rules, a slwdent admitted in a Master Degree
Programme shall have option to offer Other Supportive Courses
including  Interdisciplinary (ID}Multidisciplinary (MD) coursars
offered by a Department/cluster of Departments, For formation of a
cluster, two or more Depariments shall come together for offering
ID/MD courses depending on their available expertise and
infrastruclure. The Departmental Staff Council {DSC) shall be
competant to decide the nature and scopa and number of such
courses to be offered by the concerned Department in

oallzborztion with other Depariment's.

9.4, Se!f Study courses [S5C)

A course, pra

ulsite for a student o obtain the Degree in the
concemed

ramme, i
9.2 Elective Core Course (ECC)

A course, which is 1o be chosen by the student from a poal of
_courses offered by the Depariment.

9.3. Other Supportive Course (OSC)

Suliiac! to the avallabiiity of the course and provisions of

i ne of the main objectives of the CBCS i3 to enable
g‘uﬂﬁ.nﬂ&nls lo leam nnut?jm'rr own. The Self Study coursa(s)

~hall be offered to realize this objective. Alist of Self Slh.tlﬁ'_..r
0 a8

course{ Il be desi different facu
Depammhznd after ?rr:da:;rmal of the DSC, the
‘course(s) shall be made available to the students for self
study. Such a course(s) shall have adwisory acadomic
wupport of the faculty, proposed the course, and the
same faculty shall evaluate the student at the end of The
=amestar for a Course Report of 50 marks and a viva voce
examination of 50 marks, The number of credits that can be
‘earned in a seméster in SSC shall be limited to 4.

Wil



- 9.5 Seminar (SEM):

The aim of the seminar is to give students an
exposure to recent developments and advance lopic of
research interests. The seminar preparations can be
undertaken only after the prior approval of the CMC of tha
Department. The CMC will allot Seminar Credits on marit
basis out of desiring students. The said preparations will ba
undertaken under the guidance and supervision of a
teacher of the parent department. No teacher will be
allowed to guide more than thres students at a tima in a
semester, The guiding teacher will make continuous
internal, assessmenl of the seminar. At the end of the
Se ar End Examination’ the seminar will be conducted
and credits will be awarded by a Board of three examiners
consisting of the Head of the Department, guide and one
faculty member other than a guide.

9.6. Project Work (PRJ) or Fleld Study (FST):

The aim of the Project Wark Jork i
inu?dum students with the mjra:saamh m::hFudnhgyhm Wnﬁu:}:;
subject and o prepare them for pursuing research in
theoretical, axperl_mantal or computational areas of the
subject. The Project Work or Field Study has ty be
conducted under the guidance of a ‘teache: of tha
{:ua'u::arn«ed department or a scientist or any other suftable
E:ﬁ?; ﬁ‘f prg'? research excellence in the concemed
gl . Une can concuct the Project Work or Field

in an outside institution of national or intermnaticnal

repute on the prior approval -
concerned, gk L CMC of the department

, The CMC will allot the .
FIEJ# Sludy to the desirous dnpanmwam Work or
e o e g

eirment. 1he guiding teacher will make of

continuous

10. A Master Degree study s a regular fulltime programme.

Vi

assessment of the Project Work or Field Study of a candidate
under hisfher supervision. SEE for the said Project Work or
Field Study will be held al the unit where the study has been
under taken by a Board of three examiners consisting of the
concerned Head, Guide/Supervisof and one other senior

faculty.

9.7. Education Study Tour (EST):

Subject to the provisions of the syllabus of the concemed
Master degree Programme, the concerned Department may
arrange educational tour/study tour. It will be compulsory on
the part of student to join the same and on completion of
tour; helshe will be required o submit its report to the
University Department. The time spenl for the purpose will
be considered for computation of attendances in the
respective semesler/term. The Department may design &
arrange the educational tour considering nature, scope &
requirement of the respective subject.

The requirement of the tour has 1o be incorporated in the

respective syllabus.
The university will determine the university contribution for

toufor each student and escorting staff by ad ministrative
decision approved by the Finance Commitiea.

9.8. Research Publications in Journals (RPJ):

One research publication as a coauthar inajournal
above impactfactor 1.0 will be assigned two credils and
that in other 1ISSN bearing journals will be assig ned one
credits.

Therefore, no student admitted in the zaid programme will be
allowed to join any other prograrmime of study during this
period. This will be obligatory for the student to ensure that he
has not sought admission in any other programme during this
period.

X



0.M.D.5.Admission:

1.

Acandidate, who has passed Bacheior Degree programme in
the concerned subject/discipline from this university or any
othar university established by law and recognized by the Sani
Gahira Guru for the purpose of admission in the Master Degree
programme of this university shall be eligible to apply for
sdmission in the respective Master Degree programme of this
university.

Provided further that a candidate, who has passed Bachelor
Degree programme from the Faculty of Aris/Social Science
shall be eligible to submit his candidature for any subject of the
Master degree programme(s) of the said faculties except the
Master degree programme in Matheamatics run under the same
faculties. A candidate can apply for Master Degrea in
Mathemalics only when he has passed Bachelor degree with
g,ﬂn?iactnmmhamatlﬁs aither from Faculty of Social Sciences/

ance, -

. The University may prescribe further stipulation with respect to |

minimum qualifications subject to the approval of the Academic
Authorities of the university. |

The University may prescribe different qualifications for

different courses.

list.

- The admissicns shall be granted strictly on the basis of the merit

- The Department/ University may with the previdus permission

of the Vice-Chancelior (including the approval of the scheme
entrance testexamination), hold entrance test and /or Oral

examination for admission in the respective Master degree
programme of the department. ; VE TR

- In case when lhe Deparment conducts Entrance Test and/ or

Oral Test, the university will “Fi 3
. give at least “Fifty per cen
weightage to the marks obtained by the :andgatﬂ at the

concemed qualifying examination.

X

i

It will be obligatory for the authorities involved in the admission
process to strictly observe the reservation policy in admissions
formulated time to time by the Union Governmenl or State
Govermmeant, UGC, Rehabilitation Council and adopted by the
University. The data based information in this regard has to be
provided to the university within a pariod of 15 days after the
completion of the admissions in the respactive degree.

. Admitting authority shall have to prepare and publish the merit

list in the bwo fold as mentioned balow:-

(I} Candidates, who have passed the qualifying examination
indicating category against each of the name in the lasl
column such as General/S.T./5.C./5.E.B.C./Physically
ChallengedWomean etc.

(il) Candidates, who have passed the qualifying examination
from a foreign university.

. Admission granted by the University/Department to any studant

shall be provisional till the enrolmentregistration/enlistment is
made by the University. When the admission is granted on the
bases of provisional eligibility cerificate, the conditions &
instructions given by the University should be complied within
the tirmea limit fixed by the University or latest by the beginning of

nexl semester otherwise, term kept by such students will be

forfeited and no fees on any account will be refunded,

0.M.D.6.Medium of Instruction and Examinations :

1.
2.

English or Hindi shall be the medium of instruction &
examination,

No student shall be allowed to change the medium to appear in
the examinations once he/she has opted any medium for
particular Semester.

No student shall be allowed to opt or write papers with fwo
different medium in one examination,

X1




3.

1.

—

4. Notwithstanding anything in this ordinance the University may

declare English as compulsory medium for instructions and) or
examinations for any Master Degree Course keeping academic
considerations in mind :

0.M.D.7.Mandatory Requirement of Attendance
to appear in Examination:

The Cholce Based Credit System (CBCS) Programme of the
University is a comprehensive and continuous evaluation
programme . Therefore; no students shall be allowed to appear
in the examination unless he has at least 75% (seventy five per
cent) attendance separately in all the papersicoursas,

The respective lermd semester of the student shall be liable for
rejection in case the attendance is short in any paperfsubject

due to the reasons, whatzoever,

Provided that the Vice chancellor may on the medical ground
condone the requirement of attendance not exceeding 10%
(ten percent) short to the required minimum attendance on the
recommendation of the Head of the concemed Depariment
that the illness was of such a serious nature {recorded by the
doctor treating him/her) that it was beyond his or her contral ta
attend the classes during the said period, The production of
false certificate in this regard will be a ground for rejection from
the Master degree programme and criminal action.

Frovided further that the Vice chancellor may on any other
reasonable ground condone 59 (five per cent) altendance
lesser than to the required 75% [seventy five per cent) to his

satisfaction on the recommendation of th
the DEpﬂrtmEnL = Emﬂﬂl’ﬁﬂd HEEd D‘f

A student, who represented the university/ institution/
Department/Centre/ State or Mation in Sports, N.C.C., N.5.S
Cultural or other Activities conducted and / or sp-nnsurle& i
officially by such institution(s) or agencies shall be entitle to

" | Explanation: The University in no case will grant relaxation in

¢ lrﬂ.ldesbﬂmme’l;m'e'and ‘Elective Course (s)',

Xn

relaxation of tan percent in the attendance required for the
purpose. Such cases should also be recommended by the
concemed Head before he/she proceeds for leave and
forwarded his application with appropriate documents to
prove his participation. Submission of his case without prior
permission will nol be considered in any case,

attendance lo a student, separate or combined on all thia
heads menticned in O.M.D. 7 exceeding 15% (fifteen percent).
Therefore, no candidate, who does not have B0% (sixty) or
more than 60% (sixty per cent) attendance, will not be allowed
to appear in the examination for reasons and grounds
whalsocever.

0.M.D.8. Advisory for Students:

1. Each Department shall develop 'Advisory Mechanism' to
address complex nature of the issues including advice to elect
the course(s) from the category of alective courses.

2. [Each Department will appoint Advisors in appropriate number
required for the purpose.

3. The Department may Prepare "Student Hand Book” containing
the detail of the courses available at the Bepartment. This

4. Astudent subject lo the availability of the elective courses will
| be required opt course{s) and submit his ‘Option in writing' in
triplicate on the prescribed "Performa’ for his registration in the
concemed semester to the Head of the Department
immediately after the commencement of the respective
semester; i.e. on or before the last date notified by the
concemed department.

Xm
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0.M.D.9. Semester Enheduigz

1.

0.M.D.10. Examination Schedule:
1

S raY iration and permission for election of
Th:_hﬁﬁﬁﬁﬁnﬁfg‘:&d ore than two weeks after the
Enl;':l‘:ﬂenmmﬂnl of the semester.

4 | |
permitted 1o withdraw from his registration (|
mﬂﬂﬁ;ﬁmdaw of the reqistration.

i withdraw from/change fha |

A student mwu%ﬂﬁg.m?:ﬂﬂﬁ‘;r.m Slocation, Howsver o
gjective subject E-M to withdraw! change t'l'lﬂi same on or
jshe will not be AloWeE B0 cising his/her option 10 opt e

_ﬁdﬂ no student will be allowed o |

m:m&% the option, who has been allowed for lau::.i

| ﬂmmﬁﬁﬂp&ﬂfﬁ?ﬁim“f‘"‘“"

A Semester shall consist of the duration of Fifleen waeks (90 )

First Semester of each Academic year will commence from July |
15 of every Academic year. |

|
|
_academic vear ‘Semester(s) will commence on the
:::gmm date ny:tlﬂed by the university or withinin a period of |
seven days after the completion of the examination of the |
preceding semester for those students, who fall in this category'
k provisional admission. : L
E?'::l:a adpn:n“[:ssm‘ will be regularized within a period of seveny
days after the date of the declaration of the result of the said
semesler.

Proposed Time of Examinations: The examinations of ll';
“Even Semester(s)” shall commence in the month of Hﬁ of
case of “Odd Semester(s)” it may commence in the mon

December. :

2. Examination Application: A candidate shall be required fo
apply on the prescribed 'Examination Application Form' for
the "Semester End Examination' to the Registrar/Dean/

Controller of Examinations through the Head of the concerned
Depariment.

3. 'Examination Application Form' must consist with following
particulars and cerlificates signed by the appropriate
authorities: .

{a) Candidate has attended minimum number of lectures elc. in
respect of all the Courses

(b) Statement of ‘Mo due Certificate’ with regard to all the
dues including the fee due on all the heads.

0.M.D.11. Salient Features of the Choice Based
Credit System:

1. PG Departments of the different Faculties of the University
shall design the Semester based Choice Based Credit System
(CBCS) for Master Degree programme. Students will be
provided choice to select courses offered by the respective
Department of the same faculty or any other Department of the
same or any other Faculty, depending on hisfher interest,
needs and long term goals as well as the feasibility in terms of
the available experlise and infrastructure at the Departmant
level,

2. Each PG Department shall design and offer courses after the
due consideration and approval of the Departmental Staff
Council (DSC) and concerned authorities of the University.

3. Composition of the DSC: The DSC shall consist of all the
regular faculty of concermed Department and the Head of the
Department shall chair it. The DSC shall recommend o the
Vice chancelior for approval the constitution of *Credit
Monitoring Committee (CMC)", which consists of the Head of
the Depariment and three senior most teachers of the

xv



department. The Department having the faculty strength of
 less than three (including HOD) shall co-opt maximum Up 10
two members of the rank of Professor of the same subject
from other Universities with the permission of the-Vice~
Chancellor. The Vice chancellor shall have prerogative to
drop, alter or substitute any name suomato or on the further
recommendation of the same. In'the absence of the HOD,
the DSCICMC shall be chaired by the next seniar faculty
member of the concerned Depariment. '

. Registration of candidates in first and subsequent semesters

after the last date will not be permitted. For subsequent
semesters, no minimum credit eaming criteria will be
applicable. Credit registration at least once in all Compulsory
Credit Course shall be binding. However, eamning all CCC'
credits for accumulation of the prescribed minimum credits
shall not be required.

A student'shall ‘e evaluated through CCA (Comprehensive:

Continuous Assessment) and Semester End Examinaltion
(SEE). The distibution of marks between the CCA and 'the
Semester end examination shall be in the ratio of 30;70. Each
paper/ Course shall consist of 100 marks However; the
Programme governed by the provisions of different Counclls in
case of inconsistency shall be exempted from this requirement.

6. The candidate will be required to finalize the number of credits
at the time of the registration in the semesler and no change will
be permitted after seven days of the commencement of the
semester. The CMC of the concerned Department will forward
the credits registration detail of all the students anrolled in the
<amester. The prior approval of the CMC will be essential and
its decision shall be final and binding, 12gst]

. Each course shall be assigned a specific number of credits,

8.*The marks obtained by a student in a course shall be

. The Departmant is under obligation to arrange all Compulsory

XVl

converted into Grade Points and Credit Points based on
scale-normalized marks. The performance of a student in a
Semester shall be expressed as Semester Grade Point
Average (SGPA) and the combined performance of a student
in-all the semesters of the Master degree programme shall
be expressed as Cumulative Grade Paint Average (CGPA).

Core Courses and the special number of Elective Core
Courses so that the studenis enrolled for he course can
complete/obtain  prescribed minimum number of credils

However, it will not be at all obligatory for the department 1o
make provision for all the Elactive Core Courses, Department
can add, remove or substitule ary course and course bolh in
the Cora and! or Elective Course(s).

10, There will be no provision to conduct supplementary, due paper

of special examination for any examination. Students with 'F' or
“E' Grade will be provided an oplion to re-register themseives
in the said course subject to their desire as 'Self Study Course’
or in a 'Regular Course' subject to the feasibility and availability
of the resources in the departiment. The credit earned will not
be considered in any case if the candidate has nol re-
reqistared and the same has not been approved by the CMC of
the department at the time of the registration in the respectve
samesler.

0.M.D.12. Credits: Weightage and Distribution:

1. The term "Credit’ refers to the weightage given o 8 COUTSE and

means the unit by which the academic activity of course work 1S
measured, In these Regulations, One Credit means one hour.
of Class Room Teaching per week in case of theory papers.
Eor a theory course of 6 credits, 6 'contact hours’ per week will
be assigned in time-table and thus in a semester 80 contact
hours will be assigned lo a 5 credit course.

Xl




1.

The minimum number of credits to be eamned for a degree wil
be 30 times the number of semesters specified in the syllabus
for the degree. For example for a two year four semester
course the minimum numbers of credit to be eamed will be 120.
In where a candidate eamed more than the minimum
number credits specified, the best cradits upto minimum
number of credits will be considered for CGPA. However, the
iotal credits for different courses may be different subject to the
nature and design of the course concemed and nomms

formulated by the régulatory authorities.

Distribution of Credits: Ordinarily, all semester shall have
uniform distribution of credits.

Credit Card: Every depariment will be under an obligation to
maintain academic credil card on the prescribed Performa
developed and provided by the University Examination
Department for students. The Credit card shall be issued to the
students bafore the commencement of the next seamester and
a student will be under the obligation to atlach the copy of tha
same with the application for registration as student in the next
semester. The department will prepare two copies of the Credit
Card one each for the student and for the office record of the
department,

0.M.D.13. Assessment and Evaluation:

The CBCS Is student centric not only in the teaching-
learning processes but also in their evaluation process.
in CBCS, the evaluation process is divided into two
parts. The first part consists of Comprehensive
Continuous Assessment (CCA) and the second par
consists of the Semester End Examination, The division
of marks between the two shall ba as per the provisions
of this ordinance In ratio 30:70. In the CBCS, the
evaluation process shall follow the norm that the faculty,
who teaches the course, shall conduct the

xvim
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Comprehensive Continuous Assessment (CCA) and the
Semester End Examination (SEE). The concerned faculty shall
be accountable for transparency and reliability of the enlire
avaluation of the student in the concerned Course.
2 The comprehensive continuous assessment and
evaluation (based on the performance of the student)
process in CBCS isin continuous model is conducted for
the purpose to bring pericdically in to the notice of the
candidate about his'her progress. The assessmant is
divided into four discrete componants for reporting the
scores o the student as earned by him/ her. The CMC
shall announce policy for CCA for all the courses in the
Department in the beginning of the Semestar and the
same shall be communicated lo the sludents.
3, The details of the Comprehensive Conlinuous Assessmeant
and Semester End Examination are summarized in the Table

below:
Companen! | Unit covered | Mode of 'ﬂlthaga [Marks, Period of Confinuous
ina Evaluation n Assessment
CourselFapar Percentage
CCAA First 30% | Assignment! 10%% 10 |First part of tha SE:ﬂ'ﬂ:E-tE-r
Fieid-Project *Completed by the Fillh{s )
Situchyi Tour Wenk.
CCANl | Succesding]  Seminar 10% | 10 |Second par of the semesier
3018, ™ prasentation “Comgieted by tha Tent10™)
WeEL
CCA-lll | Remaining |Written®ACQ | 10% | 10 |Thind pant ol ihe Semester
A% Tead Compkind by he Fteeni{15™)
Weak,
GG A-Gub 0%
Tatal
BEE 100% Semester End|  TI% 70 | To be completed batwesn
Examination 18* - 20° week of he
Sameshar.
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1.

4. The marks/ grades awarded for the continuous assessment

shall be notified to the students within a period of ten days
from the date of the completion of the assessment. In casa
a student fails to secure 12 out of 30 in the CCA (all three
components taken). He/she shall not ba allowed to appear
for the Semester End Examination.

Students may seek clarifications within period of a week
from the date of the notification of the said result. No
Elaﬁgsahms will be entertained after the expiry of the said
period. 3

The Department will constitute a committee consists of
three members and the Head will be the ex officio
chairperson of the Commiltee to supervise the whale
Examination Process. Ly .

7. The marks awarded by the teacher(s) are shall be kept

confidential unless moderated and approved by the
CMC/Dept. Examination committes constituted for the
purpose. The Commiltee shall be under consideration 1o
maintain the standards of the evaluation. ;

0.M.D.14. Semester End Examination:

Semester End Examination shall be conducted between 18" -
20" week of the semester.

The duration for per course shall be of three hours for theory
courses and four hours for practicalflaboratory courses, and
half hour for seminar, projectwork or field study presentations.

Question papers for Semester End Examination shall be set
keeping in _mfnd to. examine the candidates' creativity,
comprehension, problem solving capacity, application side of
the ;:bjﬂﬂxﬁmhﬂ and awareness capacities. It should
not be exp students ko reprod

memaorizing the answers, i _ i

XX

4. Paper Setting:

4.1.1. The guestion paper for the end-semester examinations
for each course shall be set by the paper setter
appointed for the purpose, It shall be the responsibility
of the paper setter to ensure that the syliabus for the
course is adequately coverad in the question paper.

4.1.2. The guestions may comprise; objective type, short
notes, Descriptive or any other types as per the policy
developed and designed by the depariment and
approved by the competent academic authorities of the
university and notified in advance. The University may
retain the earler patiern of setting papers which
includes the reqguirement of 10/8 guestions and
students may be provided with choice to answer
respectively 5/4 guestions. The maximum marks of
SEE shall be 70, All questions shall carry the marks
mentioned in the paper.

4.1.3. The answer scripts for End-Semester Examinations
shall be evaluated preferably, by the respective paper-
sefters and or the mechanism developed by the
universily.

4.2.1. Appointment of paper-setterlexaminer: The Boards
of Studies in each subject shall draw a panel of paper-
sellers/examiners ordinarily in the month of August
gvery alternate year and forward the same 1o the
Academic Council which shall approve the panel of
Paper-Setter/Examiner, While drawing the panel, the
Chairman of the Board of Studies shall take into
consideration the confidential aspect of the
assignment. .

The Vice chancellor if present preside the meating of the
Board bul will not cast his vole. In his absence the
= Chairperson of the Board will preside the meeting.
However, the University may constitute group of
leachers to set the paper through workshop method.
Provided further that the uniuersi’_ry may develop
question bank with the help of examiners appointed
subject to the provisions of this ordinance.
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tbea
4.2.2. A person to be appointed as a Paper —Sellar mus
full time teacher of the University/Collegas having at
least 3 years Post Graduate teaching axperiance.

4.2 3. However, in exceptional circumstances, the Vice-
Chancellor may relax the condition of expenence and or
alter or remove any paper setter,

4.3.1. Moderation Board and moderation of Question Papers:
Thera shail ba a Moderation Board for each subject/programme
of study.and it shall consist of-

a) Deanofthe School concernead
b} Headofthe concerned Department,

¢} Twoseniorteachers nominated by the Head of the
Department/ Departmental committee recommended by

the Dean of school and finally approved by the Vice
Chancellor. .

4.3.2. The functionsof the Board shall be:

a) To ensure that the guestion paper has been set
strictly in™ accordance with the syllabus and

instructions given by the University covering broad
areas adequately,

b) To delete question(s) set from outside syllabus and
to make necessary substitution, ifrequired.

c) ':::1 ;emwe ambiguity in the language of question, if

d) To moderate the questions properly gi
; ; ¥ giving ample
opportunity to candidates of averag
exceptional capabilities, o 97ana

Xxu
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e) To ensure proper distribution and indication of marks
for each question or part or parts thereof, time

prescribed for the paper and to correct errors, if any,
inthis regard.

To bring to the notice of the Controller of

Examinations lapses or omission on the part of the
Paper-Setter, if any.

4.4. Evaluation:

1. The CBCS is student centric schema, not only in the
teaching-learning processes but also in the evaluation
process,

2. In CBCS, the evaluation process is divided into two parts.
The first part consists of Comprehansive Continuous
Assessment (CCA) and the second part consists of the
Semester End Examination,

3. The division of marks betwaen the two shall ba as per the
provisions of this Ordinance l.e. the CCA will have a
weightage of 30 and SEE of 70 out of 100.

4. Inthe CBCS, the evaluation process shall follow the norm
that the faculty, who teaches the course, shall conduct the
Comprehensive Continuous Assessment (CCA) and the
Semester End Examination (SEE) and the concemed
faculty shall be accountable for fransparency and reliability
of the entire evaluation of the student in the concermed
Course.

5. In Comprehensive Confinuous assessment and Semaster
End Examination evaluation for each coursa shall be
carried out on the basis of performance of students.

6. Continuous Assessment means ‘inlemal assessment
tests'or sessional tests’ and end-on semester means
thearetical or practical laboratory examinations along with
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Project work/Field study/Educational Tour or preparation of

dissertation or Term paper.

7. Each course shall camy credits as may be prescribed by

Board of Studies time to time in the syllabus. The
weightage assigned to 'Continuous Assessment’ and
'‘Semester End Examination’ shall be taken into the
consideration for the purpose of determining the grade
obtained by the student in a course, :

8. Grade point shall be calculated for each course in 10 point
scale system on the basis of 'tolalmarks obtained in CCA
and SEE.

9. The Vice chanceflor on the recommendation of Board of
sludies and 'approved by the Academic Council shall
appoint Paper Setler-cum Examiner or constitute Board of
Examiners for each' coursé of sludy subject to the
provisions of this Ordinance .

10. The Semester End Practical Examinations shall ba jointly
conducted by an external and an internal examiner,

0.M.D.15. Result Preparation:

. The final result of the examination shall be prepared on the
basis of ‘comprehensive continuous assessment and

‘semester end examination' along with credits eamed by the
respective student.

The results after computation and tabulation shall ba placed
before the Vice Chancelior for approval after it has been
moderated/scrutinized by a Board consisting of the Head of the

concerned Department and not less than two faculty members
appointed by the Dean,

2. Grade Assignments:

The grades in a course will be assigned on the basis of
combined marks obtained in CCA and SEE. The tolal of
maximum marks in CCA and SEE shall be 100 in all courses

with a weightage of 30% to CCA. The letter grades and points
will be assigned as per table given balow.

and SEE Definition Point
G0<X<=100 o] Outstanding 10
BO<X<=00 A Excellent 9
T0=X==80 B Very good 8
BO<X<=70 [» Good T
S0=X=<=60 D Fair 6
30<X=<=50 E Average 5
Les than 40 F Failed 0

. Basic Details: i. Name of the Student. ii. Father's Name. iil. Roll

3. Credit Point Assignments: Creditpointsearnedina
course will be equal to product of Credit assigned to the
course in the syllabus and grade point earmed by the student
on the basis of combined score in CAAand SEE,

4. Grade Card and /Mark sheet:

The University will issue the 'Grade Card' and “Mark Sheet” at
the end of each semester o each student registered for the
respective course from the examination. The Grade Card shall
consist of at least the following particulars:

Number. iv. Enralment / Registration / Unique Mumber.
Performance Details: For each course |. Course Code. ii.

Course Title, iil Course type, iv. Credit of course, v. CAA marks,
SEE Marks, Total Marks, Grade Point, Credit Point

XXV
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Summary Performance Details: i. Total credit points eamed in

the semester, ii. Total credit eamed in the semester, iii. SGPA,
iv. Credit earmed in Previous Semesters and V. CGPA
{calculated till the end of current semester)

5. Semester Grade Point Average (SGPA) and Cumulative
Grade Point Average (CGPA) will be calculated on the credit
ighted average of the grade points obtained as given below.

Wheara

C; Mumber of credits eamed in the " course of
Semester for which SGPA s to be calculated.

P: Grade Point Earmed in i"course

i1, 2, ....n represents the number of courses in which a
studentis regisiered in the concerned semeastar.

_ Zia1 EiF
AGER=or

Whera _

C: Number of credils earmed In the I course of Course
till date for which CGPAIs to be calcutated.

P Grade Point Earned in i"course

i 1, 2, ....n represents the number of courses in .
which a student is registered in the concerned -
semester,

6. The Cumulative Grade PointAverage (CGPA)of all the
courses after completing the programme or all semeslers at
the final stage of study shall be awarded in the Final
Cumulative Grade Card. The Final Grade of the Master

degree programme will be assigned on the basis of Final
CGPAas per table given below.

CGPA Letter Grade | Classification
8.00 o 10.00 9] UE‘ISIHI‘I-&II‘IQ
8.00 10 8.99 A Excelient
7.00 o 7.99 B 'h.n"ar},r_'_'_g:rn-d
5.50 1o 6.99 i Good
4.50 to 5.49 D Fair
3.60 o 4.49 E - Average
O to 3.59 F Failed

T. Equivalent Percentage of marks may be computed as ten
times of CGPA. The candidates with CGPA equal to or higher
than 5.5 (Letter Grade C) will be considered with good
academic record and shall be treated as eligible wherever
the minimum parcentage of 35% s specified.

8. In case of LLM examination and other cases wherever
specified specifically the candidales with CGPA less than 4.8
will be declared failed.

0.M.D.16. Promotion Rules:

a) Acandidate is eligible to continue the classes of next samester
immeadiately after the examinations of one semesler is over
and he/ she can appear the nex! semesler examination with
any number of back/arrear papers.

b} Acandidate shall have to appear in 1° semester examinations
to be eligible for promation to 2™ semester. If and student could
not appear or apply for 1% semester examination then he/she
must have to take re-admission in 1% semester afresh.

¢) Acandidate may getchance to clear the all courses double the
duration of the course of study .i e. for 2 year course within four
years, for 3 year courses within 6 years, for 4 year courses
within eight years and for 5 year courses within ten years

0.M.D.17.: When a candidate at a 'University Semester End
Examination’ fails to obtain minimum marks for passing In @
particular courses he/she will be required to reappear in that

XXV
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)

i)

ii)

iv) The dates of commencement and termination of each semester

course without keeping term for thal semester. The candidate will
have to reappear in the semester &nd axamination by paying fresh
examination fee along with an application form. Such candidate,
when obtains minimum or more than minimum marks for passing
in the course, hisiher actual marks of reappearance will be carried
forward for award ofclass/CGPA.

0.M.D.18. RANKS:

First and Second Ranks will be awarded after completion of the
course of study at the end of the final semester examination on the
day of publication of final results.

O the basis of Average percentage of results as declared and on

this basis of CGPA, Ranks will be awarded to the candidates in a
subject.

0.M.D.19. General Guideliﬁas:

There will be no provision for repeat of betterment .e. scope for
appearing and paper again for obtaining better result,

If a candidate after admission in first semester could not
continue the classes or could not obtain eligibility to gel
admission in first semester examination then he/she Is o get
re-admission in first semester again as fresh and hefshe will
not be allowed to continue study in other semester.

{'_:am‘ﬂda'tes should be registered under Sant Gahira Guru,
within 3 months of study, if not cbiained earlier. The conditions
for n!::taining Registration must be followed as specified in the
Application form. Without Registration number of Sant Gahira
Guru no students will be allowed to get admission in first
semester examination or 2™ semester course of study.

shall be as fixed by the Academic Council,

vi)

v} It will be obligatory for the Head of Department to lake

vii) Thirty percent intemal evaluation shall be within the exclusive

viii) There will be theory and practical examination if prescribed in

i) -Suhﬁect to the provisions of University Act, Statutes,

appropriate measures against Ragging & Gender problems
arising in the University Department. In case of occurrence of
any such incident, the vialator shall be dealt with very sariousty
and appropriate stringent action be taken by the Head of
Department by observing principle of natural justice. The Head
of Department may appont a commitiee to inguire in 1o the
matter which will also observe the principle of natural justice.
The committee will submit its report to the head of Depariment
who will forward the, same with his comment thera upon o the
m;uvgmw Registrar, for taking further necessary action in the
matter.

Candidates must forwand their applications for admission to
University examination to the registrar on or before the
prescribed date wilh a certificate of attendance duly signed by
the Head of the Department along with the examination fees
fixed by the University.

purview of the concemed Head of Depariment which requires

purity, transparency accuracy in the evaluation & assassment
of students. The benefits of re-assessment scheme will not be
made available to the studenis as regards tha internal
assessment.

the syllabus, at the end of the fourth samaster. The viva voce
axamination will be conducted atthe end of the fourth semestar.

Ordinances, Rules and Regulations, the University will
prepare, design and enact syllabus/prospectus for different
Master Degree prorgammes under the diffarent faculties time
to time. ;

0.M.D.20.: EMPOWERING CLAUSE: Subject to the
provisions of this ordinance, the University shall run
Master Degree programme(s) prepared and approved by
the Academic authorities of the University including the
Board of Studies and Faculty of the respective subject
and approved by the Academic Council and the
Executive Council.

XXV

XXIX



Semester Structure Table Appendix —

Note: The Department Staff Council may subject 1o the approval of
the Board of Studies of the respective subject, respective
Faculty and the Academy Council of the University, may by
way of addition or deletion introduction of new or additional
subject or amend the given scheme including the increase in
the number of papers under the same code numhﬂf or by
inserting additional or new code numbers.

Provided further that the University may design ::Hl'l‘amnl CBCS
scheme for the different Master Degree programme
depending on their nalure, scope & reguisites. ' In’ such
situation; the scheme will be notified with semester wise detail,
evaluation scheme ' and the syllabus of the respeciive
subject/coursa. 4

Thus the actual semester structure table may vary forthe 7
different master degree programme. The one'given below Is for
an example, :
ABC: In fables given below ABC shall be reptace by Three
Letter Subject Code of the degree programme for exainpla PHY
for M.Sc. Physics.

The table assumes that six cluster A, B, C, D, E, F are availahle
for Elective Core Courses each involving four courses labelsd
like ADQ1, ADZ, An3, ADY.

The Interdisciplinary courses are classified under OSC

First Semester Structure Table

XXX

5. | Subject Course Title | Couwrse| Credit Cﬁnnta:t nEnStr_E
Code T oUrs uratkomn
e e Per week | [Hrs.}
L{T| Pl{Thy| P
{1, |ABC 101 e ¢ |lalz o lao
2. |ABC 10% CCC 6 |[4(2)0(3 |D
3. |ABC 103 cCe 6 (4|20 |3 |D
A | ABC SO | e tememtis trvve DSC 6 |4|2|0|3 |0
5. |- ARG ECC 6 |42 a3 |oD
AD/BO1S
C01/D01/
E01/FO1
i ETe)
Second Semester Structure Table
5. | Subject Course Title  |Course|Credit| Contact | EoSE
Mol Code Type Hours | Duration
y Per woiek | (Hrs.)
LTl plthw| P
1. |ABC 201 ccc 6 |4lz]|0]3 |D
2. |ABC 202 cee 6 |4l2|0|3 |0
3. |ABC 203 cce & (alz]0 |3 ]|D
4 |ABC 221 PRIFST/l B [ 4f2|0 13 ]0
EST
5.1 ABC ECC € (| 4(2[0]3]|D
ADZ2/BOZ/
C02/D02
E02/FO21
ETi)
XX




Third Semester Structure Table

Cr ct | EoSE
5. | Subject | Course Title |Course|Credit| Contact |  too
No.| Code e Par wade ] AHeEL
L| 1] plmhy] P
1. [aBC 301 cCe 5 1al2]lol3 |0
2. |ABC 302 CCcC 6412 |0|37]0
3. |ABC 203 ccc |6 [al2]]o|3:]0
4, |[ABC 502 O5C 42|03 |0
5.| ABC ECC e (4|2]0[3]|D
A3 B03/
Co3/D03/|
ED3/F03
30
Fourth Semester Structure Table
5. | Subject Course Title — |Couwrse | Credit cﬂ:mﬂ I::uFi.iaEn!E
Type urs on
s Bl Perweek'| [Hrs.)
: Ll T] plmw] P
1. [ABC 401 cce & |4|2]0]3 |0
2. |ABC 402 o 6 |4|2|D]|3 |0
3. [ABC 403 cCC 6 [4|2z]|o ]3]0
4. |ABC 421 F'R.I.I’FEI’q 6 |4[2[0 2|0
EST
S AR ECC & [4[2|0[3 [0
AO4/BO4/]
cwuuaq
E04/FO4
=5 =

XXCXTI

CONTENT
S.N. TITLE P;g'E
1 |First Semester 1
2 |Second Semester 22
3 |Third Semester 39
4 [Fourth Semester 59




M. Sc. in ZOLOGY

FIRST SEMESTER (ODD SEMESTER)

Eligibility Criteria (Qualifying Exams)
C hemistry, Batany, Zoology (CBZ-Group) & Chemistry, Geology, Zoology (CGZ-Group)

Audmigs ion
1]

)

Criteria

Ment L si
Entrance Tesi (wrtien orfand oral) if decided by the University

O hservaneé of Reservation Policy.

FACULTY OF LIFE SCIENCE

Contact EoSE
Cgu;“ Er?urs.e Course (Paper/Subjects) E_:E Hours Per } Duratio]
ode ype its N
— Eystemat:cs.ﬂ:@wrrmty and slalzlols]o
Evolution
200111 coe b;,rstem_:ltjcs,ﬂmdw:rmty and . g " 3 a 3
Evolution -Labaratory work
Z0oo 102y CCC Principles of Ecology 5142108310
zooiz| cer Principles of Ecology- 3 a |l o 3 0 3
Laboratory Work
Zoo o3| ccc _ fﬂ.mgumm"ﬂ_n_m]””‘_ 5 |la) 2] 6] 3]
Biostatistics and Bioinformatics
Computational Biology,
ZOO113)] CCC |Biostatistics and Bioinformatics{ 2 | 0 | 0 | 3 0 0 | 3
] -Laboratory Work
RESEARCH METHODOLOGY &
L0050 05 COMPUTER APPLICATION: i 4 1 i | i
- BASICS
CONSTITUTIONALISM & IND LM
EIOAR RECTE POLITICAL SYSTEM |
Entomology- Insect Diversity,
Z00 AD2 | ECC/CB [Society and Evolution
Theory
EMTOMOLOGY-Insect |81 * || °%1°|°
Zooao | EccicB| Physiology, Toxicology &
I Vector Biology
ENTOMOLOGY - Pest
Z00ADIECC/CBY  Ecology & Agricultural
Entomology
TOT
Al =
13
o —— 4 e




M.5C. (200LOGY) IST SEMESTER
_ COURSE CODE:Z00101 COURSE TYPE: CCC

L COURSE TITLE: Systematics, Biodiversity and Evolution

CREDIT: 7 ; HOURS: 135
THEORY: 5 PRACTICAL:2 THEORY: 90  PRACTICAL: 45

MARKS: PRACTICAL: 00
THEORY: 100 (80+20)

OBIECTIVE: This course is aimed towards generating fundamental

knowledge , concepts related to Systematics, Biodiversity and Evolution
Unit-1-18 Hours :

An overview of evolutionary biology, concept of organic evolution
during pre- and post- Darwin era; evolution and molecular biology-
a new synthesis; from molecules to life, life originated from RNA,
introns as ancient component of genes. b

Unit-2 18 Halirs

The universal common ancestor and tree of life, three domain
concept of living kingdom; molecular phylogeny— history, terms,
definition and limitations, construction of phylogenetic trees using
molecular data, construction of phylogenetic trees by using 168
rRNA gene sequences and concept of speciation in bacteria.

Unit-3 18 Hours

Molecular divergence and molecular clocks and molecular drive;
complication in inferring phylogenetic trees; origin and
diversification of bacteria and archea: diversification of genomes:
the nature of bacterial and archeal genomes; origin of genomes by
horizontal gene transfer; role of plasmid, transposons, integrons
and genomic islands in DNA transfer.

Unit-4 1B Hours

Origin and diversification of eukaryotes- origin of cells and ﬁ-IE-’[
organisms; carly fossilized cells; evolution ﬂftukﬂrynﬁn cell from
prokaryotes- a case of symbiosis; evolution of eukaryotic genomes;
gene duplication and divergence,

Unit-5 15 Hours

Mode of speciation- factors responsible for speciation; tempo of
evolution; systematics- definition and role in biology, biological
classification- theories and objectives, types of taxonomy,
taxonomic diversity- definition and types, ongination and
extinction, rates of change in origination and extinction, causes of

" extinction, causes of differential rates of diversification, current

status and future of biodiversity; human evolution- human
evolutionary story; placing humans on tree of life; genomics and
humanness, current 1ssues in human evolution.

LABORATORY WORK
(ZOo0111)

1. Isolation of Genomic DNA from a bacterium and its
quantification,

2. Designing primers for 165 rRNA gene sequence.

3. Amplification of 165 rRNA gene sequences by using genomic
 DNA as well as by colony boiling method,

"4, Purification of 165 rRNA gene.

5. Se:quencc of 165 rRNA gene; editing the sequence, multiple
alignments, construction of phylogenetic trees and
interpretation of results.

6. Dot blot hybridization of different eubactenial species and
interpretation of results.

; SUGGESTED READINGS

1. Evolution, Barton, N, H., Briggs, D. E.G., Eisen, J. A., Goldstein,
A.E., Patel, N, H., Cold Spring Harbor Laboratory Press, New
York, USA

2. Evolution, Hall, B. K. and Hallgrimsson, B., Jones and Bartlett
Publisher, Sudbury, USA

3-?;::"‘1“’1.1:““?“131 D. I, Sinaver Associates, Inc., Sunderland,

4. What Evelution Is, Mayr, E., (2001), Basic Books, New York,
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IST SEM ;
M.5c. (200LOGY) COURSE TYPE: mcﬁm
COURSE CODE:Z00102 —

COURSE TITLE: Principles of Ecology

CREDIT: 7 HOURS: 135
THEORY: 5 PRACTICAL:2 THEDRY: 90 PRACTICAL: 45
MARKS:

THEORY: 100 (80+20) PRACTICAL: 00

S

OBJECTIVE: The purpose of the course is to make the students i

understand various ecological principles and factors that demrm_;m.
the size and number of population that can co-exist within a specific
area. This knowledge is crucial for better development and
management of natural resources and global environment.

Unit-1 18 Hours .
Introduction to ecology, evolutionary ecology, environmental
concepts — laws and limiting factprs, 1e=:ulugmal models,
Characteristics of population, population size and exponential
growth, limits of population growth, pnpu!atmnl dynnnl'tE{:s, I|ff.
history pattern, fertility rate and age structure. Eufnpcnhun and
coexistence, intra-specific and inter-specific interactions, scramble
and contest competition mode], mutualism and commensalism,

prey-predator interactions.
Unit-2 18 Hours

Nature of ecosystem, produchon, food webs, energy flow through
ecosystem, biogeochemical cycles, resilience of ccosystem,

ecosystem management. The biosphere, biomes and impact of =

climate on biomes.
Linit-3-18 Houwrs

Environmental Stresses and their management, gl;nba] ﬂ!imﬁ!]ﬂ
pattern, global warming, atmospheric ozone, acid and nitrogen
deposition, coping with chmatic variations. Major classes of
contaminants, Uptake

Unit-4 18 Hours

Biotransformation, detoxification, elimination and accumulation of
toxicants. Factors influencing bioaccumulation from food and
trophic transfer. Pesticides and other chemical in agriculiure |
industry and hygiene and their disposal. Impact of chemicals on
biodiversity of microbes, animals and plants. Bioindicator and
biomarkers of environmentsl health. Biodegradation and
bioremediation of chemicals.

Unit-5 18 Hours

Biodiversity — assessment, conservation and management,

" biodiversity act and related international conventions. Sustainable

development, natural resource management in changing
environment. Molecular ecology, genetic analysis of single and
multiple population, phylogeography, molecular approach to
behavioural ecology, conservation genetics,

LABORATORY WORK

(£00112) Habitat studies:

. Physical and chemical characteristics of soil.
2. Assessing influence of light, temperature and moisture on plant

- *  germination and growth/animal behavior and growth,

3.Assessing influence of soil nutrient status on plant germination
" and growth.

Community/ecosystem studies:

L. Assessment of density, Frequency and abundance of
plants/animal in & community using various techniques i.e.
transect, quadrate etc.

2. Comparison of stands/communities and ordination

3. Profile diagrams.

4. Biomass and reproductive allocation under various
environmenis,

3. Nutrient uptake and budget for various communities Food
chain assessment.

6. Decomposition of various organic matters and nutrient release
mechanisms/role of arthropods and other micro-, and
macrofauna in decomposition.

7. Understanding ecosystem succession by studying various
slages of vegetation/community assemblages development.

8. Molecular techniques in laboratory.

9. Insect diversity in soil,

5



dscape studies: ”
:ﬂ.a;rm;ﬁm of GIS, GPS and RS technology.

ion (V1 ed) of remote sensing
terpretation (visual and automated) |
* Efummtinn for landscape differentiaion.

SUGGESTED READINGS
! ing: Princi 1 in Environmentq
\. Field Sampling: Principles and Practices in ental
Analysis, Conklin, A.R. Jr., (2004}, CRC Press.

2. Principles and Standards for Measuring Primary Production,

Fahey, T.J, and Knapp, AK., (2007), Oxford Universin
Press, UK

3. Ecological Modeling, Grant, W.E. and Swannack, TM,
{2008), Blackwell.

4.  Fundamental Processes in Ecology: An Earth system
Approach, Wilkinson, D.M., (2007), Oxford University
Press, UK. .

3. Amnimal Ecology, Ranga M.M., Agrobos, Jodhpur, India

 Mise (Z00LOGY)
. COURSE CODE:ZDD103

COURSE TYPE: CCC

IST SEMESTER

COURSE TITLE:

]

Computational Biology, Biostatistics and Bioinformatics,

CREDIT: 7
THEORY: 5 PRACTICAL:2

HOURS: 135

MARKS:

THEORY: 100 (80+20) PRACTICAL: 0D

THEORY: 90 PRACTICAL: 45

OBJECTIVE: The Purpose of this course is to make the
students to understand computational biology-
Bivinformatics & Biostatistics

Unit-1 20 Hours

Basic components of computers- hardware (CPU, input, output,
storage devices), Software (operating systems), Application software;
Introduction to MSEXCEL- use of worksheet to enter data, edit data,
copy data, move data; Use of in- buill statistical functions for
computations of mean, 8. D., correlation, regression coefficients etc.,
Use of bar diagram, histogram, scatter plots, ete., Graphical tools in

* EXCEL for presentation of data; Introduction to MS- WORD word

processor- editing, copying, moving, formatting, table insertion,

-~ drawing flow charts etc; Introduction to Power Point, image and data

handling.
Unit-2....... 15 Hours

Hiostatistics- population, sample, variable, parameter, primary and
sccondary data, screening and representation of data, frequency
distribution, tabulation, bar diagram, histograms, pie diagram, mean,
median, mode, quartiles and percentiles, varance, standard deviation,
coefficient of variation; Probability and distributions- definition of

* probability (frequency approach), independent events. Addition and

multiplication rules,
Unit-3 15 Hours

Conditional probability, examples- bernoulli, binomial, poisson and
normal distributions; bivariate data- scatier plot, ecorrelation
coefficient (r), properties (without proof), interpretation of r, linear
regression: Fitting of lines of regression, regression coefficient,

[



b les- bernoulli, hinamia!_. POisson g
ﬂgnﬂil‘iﬂl‘lﬂt thabllﬁ;mﬁ;ngﬂﬂ- coatter plm., cormrelation cop
&,

, ! ﬂ_!tien[

al ,;]i;;-;r_rl'l:ll.t'El':"1l:I  interpretation of r linear FepTession.

?gm;]l'ﬂp'-’fﬂiﬁ {WL;hquEt:ﬂF;ST;E regression coefficient, coefficien; of
L] g 0 re #

itting of ling : st rcgil’.‘ll]. and F'I."I‘L'Il‘ Frﬂhﬂhﬂit'bns. test
Ell:tﬂn;lﬂﬂmmﬂ‘ h}.mm:}cpr':ﬂﬂﬂm‘ equality of means of nOrTE|
Unit-&

utg!".iIﬁi
o Dt-' C:Eicutar biology, overview of challenges of molecyls:
dﬂﬁﬂi-m hi i

ing, proteins, secondary structure and folding, Ry ¢
biology :umuumf;m introduction te phylogenetic analysis,
sccundar?’ o hiﬂ;::furmalicg; introduction to penomics and
inmdm‘t tﬂnd.::;bﬂsﬂs-‘ nucleic acid sequence database; Genbank
s 2 BL. EMBL, DDRI, protein sequence databases; Swiss.
sy SIT 931; BLAST (steps involved in use and
e in;ni‘-r‘:sul;s} and HMMER, BLAST vs FASTA, file formats-
?E,GEGMCIMMW.
;i:m;:;u: data mining, data m:magi:mem anr:l in.m!,m;:l::;
multiple sequence alignment, genes, F-ﬂl_l'lﬂf .'imgm:nf;mc:i;m.
modeling, protein structure analysis, docking, hgpiﬂ;;;Tmcﬁ
phylogenetic analysis with the program PH‘F'L[E e
GROWTREE etc.; introduction to mmpmalmlnal gﬂﬂ'—'*ﬂj 2
proteomics- basics of designing a micmarra:.r,_‘:magf: ﬂln Y o
normalization, annotations, protein prediction tools- P

biology information, review of relevang -

3 = 1 jon &0 &
secondary structure, molecular modeling, identificatio d]

. wide biologic:'
characterization of protein mass fingerprint, world- IO vl
databases, Introduction to programming languages s

L]

LABORATORY WORK
(£00 113)
1. Useofexcel sheet for data processing.

2. Use of search engines like Scopus, Science direct for reference
matenal collection and management,

- Mucleic acid and protein sequence databases.
Data mining for sequence anal VSi5.
Web—based tools for sequence searches and homology screening,
Primer designing for gene amplification and gene cloning.
Annotations: ORF finder, Use of ARTEMIS or any other suitahle
software.

8. Construction of phylogenetic trees for DINA and proteins.

9. Introduction to microarray technology.

10. Identification of peptide finger print by nano LC- MS/MS and
database search using MASCOT and OMSSA.

SUGGESTED READING

1. Principles of Biostatistics, Pagano M., Gauvreau, K, (2000),
Duxbury Press, USA

2. Biotnformatics for Dummies, Claverie J. M., Notredame C.,
(Znd Ed., 2007), Wiley Publishing, Ine.,, New York, USA

3. Biinformatics: Sequence and Genome Analysiz, Mount, D,

W. (2nd Ed., 2001), Cold Spring Harbor Laboratory Press,
New York, USA.

4. Animal Ecology, Ran ga M.M., Agrobios, Jodhpur, India



IST SEMEST
?ﬁ&ﬁﬂ:!ﬂﬂml COURSE TYPE: ﬂscm

TiTLE: RESEARCH METHODOLOGY &

l:l:ll.lf'-{f;::I MPUTER APPLICATION: BASICS
e HOURS: 90 K
THEORY: 06 PRACTICALD0 | THEORY: 50
—_— MARKS: 100 S
THEORY: 80 CCA: 20
_\_\_‘_\_\- L
OBJECTIVE: .
- Understands the concept and place of research in Conceme|
subject

- Getsacquainted with various resources for research

. Becomes familiar with various tools of research

. Gets conversant with sampling techniques, methods o
rescarch and techniques of analysis of data

- Achieves skills in various research writings

- Gets acquainted with computer Fundamentals and Office
Software Package .

Unit-1- 15 Hours
CONCEPT OFRESEARCH :
Meaning and characteristics of research , Steps mn research
process, Types of rescarch -
i) Basic, applied and action research i) Quantitative and
qualitative research , Areas of research in concern discipline
SELECTION OF PROBLEM FOR RESEARCH :
Sources of the selection of the problem , Criteria of e
selection of the problem Drafting a research proposal ,
Meaning and types of variables Meaning and types of
hypotheses, i
Unit-1- 15Hours
TOOLS OFRESEARCH :

Meaning and general information about constructid

procedure of (i) Questionnaire, (ii) Interview, (il
Ps:.r::hnlugmal test, (iv) observation (v) Rating scale )
Attitute scale and (vii) check list , Advantages and
disadvantages of above tools

10

Unit-3

CONCEPTOF RESEARCH :

Meaning and characteristics of research , Steps in research
process , Types of research - _
i) Basic, applied and action research ii) Quantitative and
qualitative research , Areas of research in concern discipline

SELECTION OF PROBLEM FOR RESEARCH :
Sources of the selection of the problem , Criteria of the
gselection of the problem ,Drafting a research proposal .
Meaning and types of variables Meaning and types of
hypotheses.

Unit-1- 15Hours

TOOLS OF RESEARCH :
Meaning and general information about construction
procedure of (i) Questionnaire, (i) Interview, (i)
Psychological test, (iv) observation (v) Rating scale (vi)
Attitute scale and (vii) check list | Advantages and
disadvantages of above tools

SAMPLING :
Meaning of population and sample , Importance and
characteristics of sample , Sampling techniques - 1)
Probability sampling : mﬁwﬂ sampling, stratified random

sampling, systematic sampling, cluster sampling i) Non-

probability sampling: incidental sampling, purposive

sampling, quata sampling

15 Hours

METHODS OF RESEARCH

Meaning and conducting procedure of following methods of

research Historical method, Survey method , Case study , Causal

omparative method , Developmental methods, Expenmental

methods

UNIT - 4 15 Hrs

TREATMENT OF DATA :
Level of measurements of data | Steps in treatment of data:
editing, coding, classification, tabulation, analysis and
interpretation of results

WRITING RESEARCHREPORT :
Sections of report :  Preliminary section , Content section :
various chapters , Supplementary section : appendices,
references, abstract . Format and style

11



UNIT-5 ISHT: I
Computer Fundam ntals
Computer System : Features,

fions of cOmpUIETS. -
gf:::; Computer System : Block Diagram of Computer Sygey,

iral Processing Unit (CPU) ; Concepts and types of Hardwar, i
g;;wm, [nput Devices - Mouse, K::.fh::rard,_ Scanner, Bar C nd:
Reader. track ball ; Output DcviFﬂs - Momitor, Printer, Plotter
§peaker ; Computer Memory - primary and secondary mEmer_:

magnetic and optical storage devices.

Eyfmms - MS Windows : Easlics of Windows 03 .
Components of Windows - icons, taskbar, activating windows, using'
desktop, title bar, running applications, exploring Computer
managing files and folders, copying and moving files and foldery -
Control panel : display pmperﬁlm, adding and removing Sﬂﬁ'wan:r
and hardware, setting date and time, screensaver and appearance -
Windows Accessories : Calculator, Notepad, WordPad, Paint Eﬂl&h:

Command Prompt, Windows Explorer.

Basic Applications of C“m]'ﬂlter

UNIT- 6 15Hrs

Office Software Package

Word Processing- MS Word : Creating, Saving, Opening, Editing,
Formatting, Page Sctup and printing Documents ; Using tables,
pictures, and charts in Documents ; Using Mail Merge sending
document to a group of people and creating form, letters and label.
Spre-.ludshm - M5 Excel : Opening a Blank or New Workbook,
mlmnglda.ta-'Fun:liﬁn.f Formula into worksheet cell, Saving, Editing,
Formatting, Page Setup and printing Workbooks,

Presentation Snﬁ'l'rl{ﬁ - M5 Power Point : Creating and
e orog s e, o v
st ng Amimations & Transitions and delivering &

SUGGESTED READINGS

.-!I.E;#;ﬂ-‘. V. F (1988). Better sampling : Concepts, Techniques
W (1995, New Delhi :sterling Publishers Private Lid. Best

Research i 1 -
i Ln:ﬁ tn Education (6" ed ) New Defhi - Prentice-Hall of India

12

Broota, K. D. (1992) Experimental design in Behavioral
Research (7 ed )
New Delhi * Wiley Eastern Limited.
Dasgupra, A. K. (1968). Methodelogy of Economic Research.
Bombay: Asia Publishing House, Fdwards, A. L. {1957).
Techniques of Attitude Scale construction. New York : Appleton-
Contury

Gall, M. D., Gall, J. P and Borg. W R, (2007). Educational
Research : An introduction

(8" ed ) Coston : Allyn and Bacon.

Garvett, . E. & Woodworth, R. 8. (1969). Statistics in
Psychology and Education. Bombay : Vakils, Fecffer & Simons
Pyr. Ltd.

Goode, W.J. & Hart, Pawl K. {1952). Methods in Social
Research. New York : MeGraw-Hill

Gopal, M. H. (1964). An Introduction te research Procedure in
Social Sciences. Bombay : Asia Publishing House.

Hillway, T. (1964} Introduction to Research (2 ed.) Noston :

Houghton Miffin,

. Hyman, H. H., et al. (1975). Interviewing in Social Research.

13



IST SEMEFI'EH

?ﬁﬂsﬂnckgg?:mM1 COURSE TYPE: ke

COURSE TITLE: CONSTITUTIONALISM & —

[NDIAN POLITICAL SYSTEM
CREDIT: 06 HOURS: 90 T =
THEORY: 06 PRACTICAL:00 | THEORY: 90
MARKS: 100
CCA: 20

THEORY: 80 i |
OBJECTIVE:

. Understands the concept of Constitutionalism
Gets acquainted with various Indian Political System
Becomes familiar with various Union Executive
. Gets conversant with Legislatures, Legislative Bills
- Achieves skills in various writings

UNIT-1 12 Hrs

Meaning: Constitution, Constitutional government &
constitutionalism; Difference between Constitution &
Constitutionalism; Constitutionalism: Basis, Elements, Features &
future. Forms of Government: Democracy & Dictatorship, Unitary
dt Federal, Parliamentary & Presidential form. Ideals of the Indian
Constitution incorporated in the Preamble.

Speciil Features of the Indian Constitution.

UNIT-2 24 Hrs

Concept of State and Citizenship, Judicial Review and Fundamental
Rights, Directive Principles of the State Policy, Fundamental Duties
Emmdure to Amend the Indian Constitution, Judiciary: Supreme

ourt and High Court, Judicial Activism and Public Interes
Litigation and Provisions relating to Emergency,

gE::::I::'x:cutLi:T: EE;P:E E"““Em Prime Minister, Council of Ministers
‘ - Governor, Chief Mini 1 of Ministers.
Local Bodies & Panchayati Raj, Minister and Council of Minis

14

UNIT -4 24 Hrs
Parliament of India, State Legislatures, Legislative Bills: Ordinary,
Money and Financial, Union State Relations, Principles of the
‘Separation of Power and the "Principles of Check & Balance'.
Political Parties and Pressure Groups.
Challenges before Indian Democracy: Terrorism, Regionalism,
Communalism, Linguistics and National Integration.

UNIT -5 20 Hrs

Controller & Accountant General of India, Solicitor General,
Advocate General, Election Commission, Union and State(s) Public
Service Commission, Finance Commission.

SUGGESTED READINGS
HOBBES, Thomas, The Leviathan, Chapters XIII & X V11 [entry]
LOCKE, John, The Second Treatise of Civil Government, Chapter
IX [entry]
ROUSSEALU, Jean-Jacques, The Social Contract or Principles of
Political Right
MONTESQUIEL, The spint of the laws,
RAZ, Joseph, “The rule of law and its virtue”, in The authority of
law, Oxford University Press, 1979
Dicey on British constitution
P. Ishwara Bhat Inter-relationship between Fundamental Rights
M P Jain Indian Constitutional Law
H M Seervai Constitutional Law of India

"* VN Shukla Constitution of India

D) DBasu Shorter Constitution of India

B Sivarao Constitutional Assembly Debates

1.V R Krishna lyer Fundamental Rights and Directive Principles
Paras Diwan Human Rights and the Law

P K Tripathi Some Insight into Fundamental Rights

S P Sathe Fundamental Rights and Amendment to the Constitution
P B Gajendragadkar Law, Liberty and Social Justice

David Karrys Politics of Law.

15




. (200LOGY) IST SEMEgy
ESEIR{;E CODE:Z00AO2 EDUHSEEE: EE{EEB

course TITLE: Entomology- Insect Diversity, S“Ef?t-}'"
and Evolution Theory
CREDIT: 06 HOURS:%0  ———

THEORY: 06 PRACTICALO0 | THEORY: 90  PRACTICA.q,

MARKS: 100 ~
PRACTICAL:0

THEORY: 100 (80+20)

—_——
——,

OBJECTIVE: This course is aimed towarg,
generating fundamental knowledge of insects
diversity society and evolution theory.
UNIT-1-  18-Hours
Morphology: external features and their articulation. Comparatiye
study of head-antennae, mouth parts; thorax — legs, wings,
abdominal appendages, genitalia '
UNIT-2- 18 Hours
Taxonomy- historical development of classification of insect, basis

of insect classification; classification of insecls up to sub orders and

up to super famil_ies in economical important groups; fossil history,
ongin and evolution of insecls.

UNIT-3- 18 Hours
Inscet Socicty: group of social insects and their social life: evolution

of sociality; social organization and social behaviour i
ants, ermites and wasps, behaviour in honey bee,

UNIT4- I8-Hours

aﬂe?ct hpmlﬂ?,:t,h - Taction - Theory of co-evolution, role of
husru;;ant ﬁﬁlact:n hﬁ;t plant mediation, tritrophic interaction,
i on by phyt i ishment of
mscctpopulatiununﬂplamﬂurfuphaacag.nm e o

UNIT-5- 18 Hours
F : i :
MT:;EnEE?EE Egﬂ:“nu ':"ﬂ“ﬂda fion, forensically important ins::f.‘;E.
icting ti cadaver site, j i or
predicting time and Cause of death, sile, interpretation of data

16

SUGGESTED READINGS

A general text book of entomology, Tmms A. D, Chapman &
Hall, UK

Introduction to the study of insects, Borror, D. L., Tﬁplehﬂm. C
A_.and Johnson, N. F. M Saunders College Publication, LISA
Principles of Insect Morphology, Snodgrass, R. E., Comell Univ,
Press, USA

The Insect Socteties, Wilson, E. 0., Harward Univ. Press, UK

Hast Selection by Phytophagous insects, Bernays, E. A., and

Chapman, R. F., Chapman and Hall, New York, USA

Insect Plant Biology, Schoonhoven, L. M., van Loop, J. A., &
Dicke. M. Pub. Oxford Univ. Press, USA

17



IST SEMESTER
Sc. (Z00OLD :
?ﬂsﬂﬁu cug?:zumua COURSE T\iPE. ECC/ca
COURSE TITLE: EMTOMOLOGY- Insect thﬁlﬂlng}r'
Toxicology & Vector Biology
CREDIT: 06 HOURS: 90 S
THEORY: 06 PRACTICAL:00 | THEORY: 90 PRACTICAL:0g
T ———
MARKS: 100
THEORY: 100 (80+20) PRACTICAL:0

OBJECTIVE: This course is aimed towards geu;a;izé
fundamental knowledge concepts related to insec
physiology toxicology and vector biology

UNIT-1-  20-Hours

Structure and physiology of integumentary, digestive, excretory,
circulatory, respiratory, endocrine, reproductive, and nervous system.
Sensory receptors, Growth, metamorphosis and diapause in insect.
UNIT-2  20-Hours

Definition of pesticides, brief history, pesticides registration,
pesticide industries and markets. Dose-response relationship;
mode of action of insecticide, carcinogenic, mutagenic and
teratogenic effects, and evaluation of toxicity,

UNIT-3  15- Hours

Group chatlactcﬁ.sﬁcs of insecticide, structure and function of
organochlorine, organophosphorus, carbamate, pyrethrod, other plant
origin as well ag bio-insecticides, neonicotinoids and nitrogensus
mm_:t_ls::dﬂ. fumigants, IGRs. Metabolism or degradation of
pesticides - phase [ and phase I1 tons. ici i and
e ph Teac Insecticide resistance
UNIT4 15 Hours

Introduction to vector biology, economic i f
, . » tconomic importance and control o
ﬂeas,hm, ]’UESrmﬂﬂqﬂltﬂﬂ, ﬂiﬂﬁlﬂd]ﬂﬁﬂ.ﬁitﬂidﬂ,

UNIT-5 20 Hours

Vector-parasite interaction: host. i '

P : ; Pathogen interaction, Insect
ransmitting bacteria and viruses of ri:dic.ul, veterinary and
agricultural importance; control of insect vegtor

18

9,

SUGGESTED READINGS

The Insects: Structure and function, Chapman, R. ., Cambridge
University Press, UK.

FPhysiological system in Insects, Klowden, M. J., Academic Press,
USA

The Insecis, An outline of Entomology, Gullan, P. J. , and Cranston,
P. 5., Wiley Blackwell, UK

. Insect Physiology and Biochemistry, Nation, J. L., CRC Press,

USA

- Toxicology and Risk Assesssment: A Comprehensive Introduction,

Gireim H., and Snyder, B. (ed), John Wileyand Sons, UK

The Complete Book of pesticide management, Whitford, F,, Wiley
Interscience, John Wiley and Sons, UK

Safer Insecticides, Hodgson, E., and Kuhr, R. I, (ed), Marcel
Dekker Inc., New York, USA

Pesticide ' Application Methods, Matthews, G, A. Blackwell
Science, London, UK

Festicide Biochemistry and Physiology, Wilkinson, C. F., Plenum
Press, New York, UK

10. Metabolic pathways of agrochemicals Part I, Roberts, T. R., and

Hutson, D. H. The Roval Society of Chemistry, UK

1. Medical and Veterinary Entomology Mullen, G. , Durden, L.,

Academic Press, USA

12, Medical and Veterinary Entomology, Kettle, D. 8., Cabi Press.

USA

* 13. Medical Entomology for students, Service, M. Cambridge

University Press, UK



I5T SEMESTER

ﬁﬂm E:ZDOAD4 COURSE TYPE: ECC/cy
COURSE TITLE: ENTOMOLOGY- Pest
Ecology & Agricultural Entomology ___h:
CREDIT: 06 HOURS: 90
THEORY: 06 PRACTICAL:00 | THEORY: 90  PRACTICAL:0g
MARKS: 100 h
THEORY: 100 {80+20) PRACTICAL:D

OBJECTIVE: This course is aimed towa rd;
generating fundamental knowledge concepts related t
pest ecology and agricultural entomology

UNIT-locnnd 3=-Hours

Pesst - definition and its ecology, pest status, features responsible for
evolutionary success of insect species, factors responsible for
achieving the status of pest, Economic injury level, economic
threshold, action threshold, pest spectrum, pest complex, carrying
capacity, secondary pest out break, pest surveillance and sampling,

UNIT-2...... ] 5-Hours

Population dynamics of pests - agro-ecosystem, phases of
population fluctuation, models of population growth, factors for
population fluctuation, population size and regulatory
mechanisms.

Identification, seasonal history, biology, nature of damage and coniro!
measures of pests, of cereals, pulse crops, cotton, vegetables (summer
vegetable and winter vegetable), oil seeds, fruit crops, sugarcane ﬂ“‘i
stored grains. Locust- different species and phases, phase transifict,
penodicity, migration, biology and control measures

UNITA...........1 5 Hours

Integrated Pest Management: history, different phases of pest control
Quarqntinc. Ph;.rsi-::nl. Cultural, Chemical, Biological control and,
genetic and biotechnological methods of control, Pheromones”
F-rﬂdl-m“ﬂ'll‘ and thi:'rr'l.utinpest milm:lnd_mmmnt

20

" UNIT-S.......... 15 Hours

Plant resistance 1o insects: types of resistance, mechanism of
resistance-antibiosis, antixenosis, tolerance, factors mediating
resistance, JH Mimics & MH-agonist. Transgenic plants: history,
Bacillus thuriengerisis and its mode of action on insect, different sub
species of Bt , development of Br plant by recombinant DNA
technology, resistance management of Bt crop, prospective and
controversies of Bf crop.

SUGGESTED READINGS

. Ecology of insects, Speight, M. R, Hunter, M. D,, & Watt, A. D,

Wiley-Blackwell, UK

. Insect Plant Biology, Schoonhoven, L. M., van Loon, 1A, & Dicke,

M., Publisher Oxford University Press, USA

. Interrelationship between insecis and Plants, Jolivet, P., CRC Press,

USA

. Chemical Ecology of Insects, Carde, K. T., and Bell, W. ], Chapman

& Hall, New York, USA

. Entomology & Pest Managemeni, Pedigo, L. P Prentice Hall, New

Jersey, USA

. Concepts of IPM, Norris, Caswell-Chen and Kogan, Prentice-Hall,

USA

. Agricultural insects pests of the tropics and their control, Hill, D. 8.,

Cambridge University Press, UK.

21
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M.Sc. (200L0GY)

lind SEMESTER
COURSE CODE:200201

COURSE TYPE: CCC

COURSE TITLE:
Genetics and Cytogenetics
4CREDIT: 07 ... | HOURS: 135
THEORY: 5 PRACTICAL: 2., | THEORY: 90 PRACTICAL: 45
il MARKS: 100
PRACTICAL: DD

‘THEORY: 100 (B0+20)

OBJECTIVE: This course is aimed towards generating

fundamental knowledge, concepts related to genetics
and cytogenetics.

UNIT-1........ 15 Hours

Mendel's laws and their chromosomal basis; extension of Mendel's
principles: allelic vanation and gene function- incomplete dominance
and co-dominance, allclic serics, lesting gene mutations for allehism;
gene action- from genotype to phenotype- penetrance and EXpressivity,
gene interaction, epistasis, pleiotropy,

UNIT-2.......... 25 Hours

Nature of the gene and its functions: evolution of the concept of the gene,
fine strilcture of gene (1 locus); methods of gene mapping: 3- point test
cross in Dvasophila, gene mapping in humans by linkage analysiz in
pedigrees,

”NIT‘JIIH -------- Ij Hﬂurs

Gene mutation and DNA repair- types. of gene mutations, methods for
detection of induced mutations, P- clement nsertional mutagenesis in
Drosophila, DNA damage and repair; regulation of gene activity in Jac
and frp operons of £ coli, general introduction to gene regulation in
eukiryotes at transcriptional and postiransc ripiional levels, organization

of a typical cukaryotic gene, transcription factors, enhancers and
silencers, non coding genes.

5



Um'l"-l..m_j.i ﬂﬂﬂﬁ' compensation: sex determination. i
Sex da*t:r‘;:ll‘uﬂliﬂ;h uﬁmmhﬂ: animals: dosage compensation of ¥
]I-_[umans, ﬁ_’mﬂf’wﬁwﬁm of x,“nde gene in male .‘.'.!L-'::'.fu_p.i;lﬂ,;,r
linked 5?““ of X-linked genes in female m%m Bengtics.
karyotype and nomenclature of metaphase nmfm.g ;
chromoseme anomalies and diseases- W. " i
malignancy (chronic myeloid leukemia, Sy ;H }'imphnfna,
retinoblastoma and Wilms' tumor); genetic an alysis o sy i eatiodn
complex pattern of inheritance, quantitative fraits, threshold traits;
human genome and mapping.

UNIT-S...oo. 20 Houtrs ollh.t _
Genetics and cancer: oncogenes- tumor inducing retroviruses and
viral oncogenes; chromosome rearrangement and cancer; tumor
suppressor genes- cellular roles of tumor suppressor gemes, pre, ps;,

Pm.mﬁcpaﬂ]mys oy CANCET.

LABORATORY WORK (Z00-211)

1. Study of mutant phenotypes of Drosophila.

2. Demonstration of law of segregation using Drosophila mutants.

3, Study oflaw of independent assortment,

4. Demonstration of sex- linkage by using white mutation of
Drosophila.

5. Demonstration of dosage compensation in Drosophila males and
females.

6. Demonstration of Green Fluorescence and Red Fluorescenct
proteii for monitoring gene expression,

7. Targeted tissue specific expression of a gene using UAS-GaM

System in Drosophila.

24

8. Preparation and study of metaphase chromosomes from mouse
bone marrow:

4. Chromosome banding (C, G, H banding).

b. Study the differences in number, shape and size of

chrlj:ammumasinnmmal V5. tumnor cells, or normal vs. irradiated
cells,

9. Study of transcriptional activity in polytene chromosome upon
heatshmkindmﬁnnhymidinnmcmpumﬁun

10. Study of sex chromatin in buccal smear and hair bud cells
(Human).

11. Study of Hardy— Weinberg equilibrium in human tion
- taking the example of blood group system (ABO), TEr—ty

SUGGESTED READINGS

1. Principles of Crenetics, Snustad and Simmons, (4th Ed, 2005)
John Wiley & Sons, USA

2 quern Genetic Analysis: Integrating Genes and Genomes,
Griffiths, J.F,, Gelbart, M., Lewontin, C. and Miller, W. H.
*  Freeman and Company , New York, USA

.. Genetics, J. Russell, Benjamin-Cummings Publishing

Company, San Francisco, California, USA




- Wicleig- acid_probes, blotting techniques, DNA fingerprinting,

M.5c. (200LOGY)
COURSE CODE:Z0O202

COURSE TITLE:
Principles of Gene Manipulation

CREDIT: 07 HOURS:135
THEORY: 05 PRACTICAL:02 | THEORY: 90

MARKS:

PRACTICAL:4¢

THEORY: 100 (80+20) PRACTICAL:00

OBJECTIVE: This course is aimed towards generating
fundamental knowledge, concepts related to pnnm]ﬂ

of g:ne manipulation.
Ba.w: mmmhmlnt DNA techniques, ﬂ“"mE and joining DNA
molecules, restriction modification systems, various enxymes used j
recombinant DNA technology, restricion maps and mapping
techniques;

UNIT-2.018 Hours

footprinting, methyl interference assay. Polymerase chain reaction-
methods and applications.

UNIT-3..... [ 8 Hours

Basic biology of cloning vectors: plasmids, phages, single stranded
DMA vectors, high capacity vectors, retroviral veclors, expression
vectors and other advanced vectors in use. Gene cloning strategics:
methods of transforming E. coli and other cells with rDNA; methods
of selection and screening of transformed cells; construction o
genomic and eDNA libraries; strategies of expressing cloned genes;
phage display.
UNIT-4-18 Hours
Principles of DNA sequencing, automated sequencing methods;
synthesis of oligo- nucleotides, primer design; micro-arrays; confi
microscopy; changing genes- directed evolution, protein engineeri
in microbes .

[]HIT-E_“l--- IE Hﬂurg
Manipulating genes in animals: gene transfer to animal cells, gen

26

manipulation of animals, transgenic technology, application of
Fedanibitiant DNA technology; genetically modified n’tgh:iisﬂu gehe
knotkdull ‘mode didease models, gene Silenting ' gene therapy,
'Hﬂmﬂtlﬂum'lgcrm line ll'lﬂ'rﬂp}'rr-r IR0

LABORATORYWORK (200-212)

2EL 2AUOH al
I Plasmd DNAisolationsminigireps, 50 JAJTIARS 20 ¥AOIH

FIEE

173
A

2. Agarose gel electrophoresis af isblited plasmid.

FIARY [08+08) 001 YROIHT
3. DNAquantization and purity of DNA.
A T L 1” " _."':' ) 4 '
4. Restriction enzyme digestionof piamud.mm.n i1 uniistenayg

2 rg bo prod el Bl

5. Purificationof DNA ﬂ-umanagams: gel.

A BE LTI

6. Vectorand insert ligation.

7. Pr:pamhnnufmmp::t:macllsandstbmg: wH

FEURT  rhE

8. Transformation of E. colf with shmrlmﬂ’ pfasm:dﬂ, :aTcuInl';mn of
transformation efficiency. S G

9. Pol Chain R tandard
: nmﬂ::mc ain Reaction, using s u“]xﬁs'ﬂfmh :u]:-aFte;ml

SUGGESTED READINGS e ;;' ";;j ;
A o md iz
1. Recombinant DNA: Genes and Genomics — a short course, Watson

etal., W. H. Freeman and Company, New York, US#. . ... 0-TTA0]

2. Principles of Gene Manipulation.and Genomics, Primrosa; S:B.
and Twyman, R M, (7th Ed. 2006), Blackowll Pubiishing, Vst
Sussex, UK. |

3. Molecular Biotechnology: Principles and appiicmim-n of
recombinant DNA, Bernard R. and Jack, ASM Press, Hﬁﬁ‘ﬂﬁﬂ,
USA.
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M.Sc, Z00LOGY) lind SEMESTES, sl their ol . : % _ .
; : splicing, evolution of introns, catalytic RNA, alternative
COURSE TITLE: micrp RMA and other non-coding RMNAs, degradation of RNA.
| Structure and Function of Genes 20H
. — UNIT-5...... ours
miggvm 05 PRACTICAL:02 TR RS 135 Transpart across the nuclear envelope and stability of RNA- structure
: : THEORY: 90  PRACTICAL:45 of nuclear membrane and nuclear pore complexes, processes of

MARKS

THEORY: 100 (80+20) PRACTICAL:00

OBJECTIVE: This course is aimed towards
generating fundamental knowledge, concepts related
to structure and function of genes.

UNIT-1....... 20 Hours

Structure of nucleic acids- structure of nucleic acids, fo lding motifs
mnﬁ_:rnmﬂun flexibilities, denaturation, renaturation, kinetics q'f
hybndization, super-coiling of DNA, packaging of DNA in the
1-|1.eu:igus'H structure of chromatin, chromatin territories. Genetic material
and its evolution- structure and function relationships, evolution of
genetic material, genes and genomes.

UHI'I:'I llllii-EﬂHﬂHm

DNA replication, recombination and repair- energetics of nucleic acid
pu:j.-Tmnzahun, accuracy during flow of genetic information, DNA
polymerases, proof- eading activity, errors and damage in the DNA,
mechanism of DNA repair; genome instability;

UNIT-3.......1 0 Hours

UNIT-4.......20 Hours
Post-transcriptional gene control and nuclear transport- ypes of introns
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L

nuclear import and export and their regulation, degradation of RNA
Translational machinery and translational control -cnergetics of
amino acid polymerization, (RMAs and their modifications,
aminoacyl tRNA synthetases, accuracy during amingacylation of
tRMNA, regulation of imitiation of translation in eukaryotes, elongation
and its control, inhihtors of translations.

LABORATORY WORK (z00-213)

1. Studies on structure of Gene
a. Familiarization with sterile-handling techniques for growth of

bacteria, such as sterilization, growth media. types of culture

elc,
b. Isolations of genomic DNA from bacterna and mouse/mt liver.

c. Measurement of absorption-spectrum of DNA, RNA, and

nucleotides.
d. Studies on denaturation of DM A and determination of Tm and

caleulation of G:C content.
e. Studies onstability of DNA and RNA towards alkahi.

2 Studies on regulation of gene-expression in bacteria
a. Studies on growth curve of E.coli in synthetic medium and

calculation of log-phase for metabolic experiments.

b. Studies oninduction of lac-operon.
c. Studies on catabolite repression of lac-operon and role of

cAMP.
3. Generation and selection of mutants for lac-operon,

calculation of mutation-frequency.
SUGGESTED READINGS
|, Molecular Biology of the Gene, Watson ef al.(5th Ed. 2004),

Pearson Education, Delhi, INDLA
2. Genes [X, Lewin, (9TH Edition 2008), Jones and Bartlett

Publishers, Boston, USA
29



lind SEMESTER,

M.5c. (ZOOLOGY) :
COURSE CODE:ZOOB01 COURSE TYPE: ECC
o NM:ENTAL LAWS \1
FOREST AND ENVIRO
CREDIT: 06 HOURS: 90
THEORY: 06 THEORY: 90
MARKS : 100
THEORY: B0 CCA:20 fla,
NEEWE
3 Understands the concept and place of research in concerned
subject

- Gets acquainted with various resources for research

- Becomes familiar with various tools of research

- Gets conversant with sampling techniques, methods of
research and techmiques of analysis of data

- Achieves skills in various research writings

- Gets acquainted with computer Fundamentals and Office

Software Package .

UNIT-1 18 Hrs
EVOLUTION OF FOREST AND WILD LIFE LAWS
a) Importance of Forest and Wildlife
| b} Evolution of Forest and Wild Life Laws
: ¢) Forest Policy during British Regime
d) Forest Policies after Independence.
e} Methods of Forest and Wildlife Conservation.

b UNIT -2 18 Hrs
' FOREST PROTECTION AND LAW

a)  Indian Forest Act, 1927

b) Forest Conservation Act, 1980 & Rules therein
c) Rights of Forest Dwellers and Tribal

c) The Forest Rights Act, 2006

d) National Forest Policy 1988,

30

UNIT-3 18Hrs
WILDLIFE PROTECTION AND LAW
a) Wild Life Protection Act, 1972
b} Wild Life Conservation strategy and Projects
c) The National Zoo Policy

UNIT-4 18 Hrs
CHAPTER - BASIC CONCEPTS

Meaning and types of environmental pollution,
Factors responsible for environmental degradation.

a. Meaning and definition of environment,
b. i1 Multidisciplinary nature of environment
c. Concept of ecology and ecosystem

d. Importance of environment

e.

f

CHAFPTER-INTRODUCTION TO LEGALSYSTEM
a Acts, Rules, Policies, Notification, circulars etc
b. Constitutional provisions on Environment Protection
c: Judicial review, precedents
d. Writ petitions, PIL and Judicial Activism

CHAPTER - LEGISLATIVE FRAMEWORK FOR
POLLUTION CONTROL LAWS

a) Air Pollution and Law,

b) Water Pollution and Law.

€) MNoise Pollution and Law.

UNIT -5 18 Hrs:
CHAPTER- LEGISLATIVE FRAMEWORK FOR

ENVIRONMENT PROTECTION a3 b
a) Environment Protection Act & rules there under
b) Hazardous Waste and Law AT

c) Prmnmla&ufﬂhctandabsniuta Llﬂhll‘ll}f

O PubR LIy Sopmiantaady o T i0 o
€) Environment Impnctﬁm:nm{"ﬂeguinﬂm In Tridia

dAALY

CHAPTER—EN%TRDNMENTQLQ&HSHWI]DH&H&M
a. Fundammmlmghtsandﬁnﬂmnment Wil

i) Rightto Etglf.ht}' .Article 14
31



i) Righltu]n_fanﬂﬂﬁun ...... hruij:t :3311

iii) Right toLife it BOLE RS

iv) Freedom of Trade vis-a-vis En St

Protection

b The Forty-Secon
o Directive Princip!
Duties .
Judicial Activism and PIL.

SUGGESTED READINGS

o k of Envi ta 1€5.
EhmﬂmiE‘rﬁs{lndia]Pﬁvalelimmd.lﬂﬂi-

dmmﬂ]]]ﬂﬂi Act
es of State Policy & FundamemL

d

Hyderabad -

m?s Enviropmental and Pollution Laws in India. New Dl
and Company, 2005. -
Wﬂﬂhmﬂmy ol tal Studies, New Delhi: Tata McGraw.
Hill Publishing Company Limited, 2006.
3 B | Allahabad: Central
Law Agency, 2002,

Leelakrishnan, P. Environmental Law Case Book. 2™ Edition. New
Delhi: LexisNexis Butterworths, 2006, l . i
i i n AVIFONMEnta
MIaipﬁ Bharat law Publications, 2006.
Environmental Pollution by Asthana and Asthana, S,Chand
Publication
Environmental Science by Dr. S.R.Myneni, Asia law House
Gurdip Singh, Environmental Law in India (2005) Macmillan.
Shyzm Diwan and Armin Rosencranz, Environmental Law and
Policy in India—
Cases, Materials and Statutes (2" ed., 2001) Oxford University Press

JOURNALS :-
Journal of Indian Law Institute, IL1 New Delhi.
Journal of Environmental Law, NLSIU, Bangalore.

MAGAZINES -
Economical and Political Weekly
Dwown to Earth,
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M.5c. (Z0OLOGY)
COURSE CODE:ZOOB02

COURSE TITLE:

Evolution and Functional Anatomy of Fish Theunr]

CREDIT: D6 HOURS: 90
THEORY: 06 PRACTICAL:00 THEORY: %0

MARKS

lind SEMESTER
COUASE TYPE: ECC/CB

PRACTICAL:0

THEORY: 100 (80+20) PRACTICAL:0
A OBJECTIVE: The main objective is to furnish the process

of evolution, its importance and let the students know the
functional anatomy of fish.

mﬂ‘qulnjﬂﬂﬂnm

Origin, diversity and distribution- origin and evolution of major
groups of fishes, evolutionary strategies and morphological
mnovations, gene and genome duplication, evolutionary genctics,
hmg_mgmph:-:a! distribution, methods employed in phylogenetic
studies and fish identification, fish barcoding. _

UNIT-2...... I SHours

Fish as a rescarch model. Body form, swimming mechanisms and
bml:uyam_:y regulation- propulsive systems, hydrodynamic analyses,
swimming modes, fish biomodelling, bioenergetics, strategies for
buoyancy Tegulation. Gas exchange, internal transport and
humguﬂtams- aquatic and aerial respiration, cardiovascular
physiology, hematology, fish leucocytes, phagocytes, lymphoid
Ofgans, gas tramsport, osmoionic regulation, acid- hase halance
mitrogen excretion and metabolism. ‘

UNIT-3......20 Hours

Sensory systems— photoreception, chemoreception,
mechanoreception, electroreception. Adaptations to environmental
extremes- temperature, pressure, stressors. Growth and metabolism-
regulation of food intake by neuropeptides and hormones,
environmental factors and feed intake, digestive physiology and
nutnient digestibility in fishes, nutritional energetic, growth.
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ATT WL B

W;Zﬂ Hﬂﬁﬁ

L1
1. Biology of Fishes, Bone, (). and Moore, ﬂ.kﬁ'ﬂ}%ﬁﬁd Fiafics
Group, CRC Pres
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M.5¢. (ZOOLOGY)
COURSE CODE:ZOOBO03

lind SEMESTER
COURSE TYPE: ECC/CB

COURSE TITLE:
Aquatic Resources and Their Conservation
CREDIT: 06 HOURS: 90
THEORY: 06 PRACTICAL:00 | THEORY: 90 PRACTICAL:D

MARKS

THEORY: 100 (80+20) PRACTICAL:O z

OBJECTIVE: This course is aimed towards
penerating fundamental knowledge, concepts related to
aquatic resources and their conservation

UNIT-1- 18 Hours
Riverine fisheries- important river systems and their hydrological
conditions, flora and fauna with special reference to fishenes, dams
and their impact on riverine fisheries, fish ladders, interlinking of
rivers and likely impaet on fisheries. Cold water fisheries - ecology of
hill streams, biology of important cold water fishes of India,
recreational fishing. Lacustrine fisheries - origin of lakes and lake
morphology, light, temperature and density relationship in the
lacustrine ecosystems, heat energy and water movements, oxygen and

other dissolved gases in lakes, pH and redox potential, fishenies profile
and potential of major Indian lakes.

UNIT-2- I8Hours
Estuarine fisheries- major estuarine systems of India, hydrography,
flora and fauna with special reference to fisheries. Manne fshenes —
coastal and deep sea fisheries, permanent and seasonal stratification,
upwelling, the photic zone, control of primary production by light and
nutrients availability, chemical properties of sca water, biology of
important fishes (sardine, mackerel, una), manne protected areas.

UNIT-3- 18 Hours
Integrated resources- coastal wet lands, mangroves, coral reefs, sea
grasses and their conservation. Fishing techniques-- technologies for
localizing catches- remote sensing, sonar, radar; craits and gears.
Stock assessment and management.
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UNIT<4- 18 Hours l

morphological analyses, environmental signaj;
::nﬁ :.“n:lm ﬁppﬂulﬂg;ﬂfkﬂ'ﬁ- marking and tagging, Stocy
identification data analysis - stock composition analysis, age ang
growth, fecundity estimation, application of statistical mﬂﬂ]ng in
fisheries. Fish conservation- fishing laws and regulation, permitting
Post harvest technology-- Fish spn?lag:, rigor mortis, rancidity,
enzymatic spoilage, microbial spoilage; Fish preservation ang
processing- handling of fish at harvest/onboard, principles of fish
preservations, methods of preservation, problems associated with fig,
preservations, quality control, fishery by-products.

UNIT-5- I8 Hours
Agquatic pollution- types and sources, impact of pollution on aquatic
ofganisms, ecosystem analysis- bio-indicators, biomaonitarin g,
environmental factors and fish health, xenobiotics. Waste
management- national and international standards. Extension services
- basic principles and emerging issues of extension, role of information
and communication technology in fisheries extension.

SUGGESTED READINGS

1. Computers in Fisheries Research, Megrey, B. A. and Moksness,
E. (2009}, Springer, USA

2. Biological Invasions in Marine Ecosystems Ecological,
Management and Geographic Perspectives, Rilov, G. and
Jeffrey, A. C. (2009), Springer-Verlag, GERMANY

3. Handbook of Fisheries and Agquaculture, Indian Council of
Agricultural Research, ICAR, (2006), DIPA, New Delhi, INDIA

M.5c. (ZDOLOGY)
COURSE CODE:Z0OB04

COURSE TITLE:
Aquaculture

" CREDIT: 06 | HOURS: 90
THEORY: 06 PRACTICAL:0D | THEORY: 90 PRACTICAL:Q

MARKS

lind SEMESTER
COURSE TYPE: ECC/CB

-

THEORY: 100 (80+20) PRACTICAL:0

OBJECTIVE: The purpose of this course 15 to make students
understand Aquaculture, This knowledge is crucial for better
development and management of aquaculture,

UNIT-1- 18 Hours
Culture technology— freshwater (carps, catfishes, murrels,
prawns), brackish water (asian sea-bass, milk fish, mullets, crabs,
shrimps), mariculture (mussels, oysters, sea weeds), fish food
Organisms (algae; Artemia; zooplankion),

UNIT-2- I8 Hours
Water Quality Requirements for Aquaculture- Role of temperature,
pH, salinity, dissolved OXYBEn, ammonia, nitrite, nitrte, phosphate,
Biological oxygen demand, Chemical oxygen demand. Integrated
farming - fish-cum-live stock farming, paddy-cum-fish farming,
aquaculture engineering- aquahouse, hatchery, ponds, race ways,
:::irculal:ingsystem,cag:.pen.

UNIT-3-18 Hours

Fish seed technology - natural collection, bundh breeding, induced

INg, cryopreservation of gametes, Transport of finfish and
shellfish- transport of eggs, fry, fingerlings and adults. Nutrition of
aguatic animals - nutritional requirements of commercially important
finfish and shellfish, dietary requirements of larvae and brooders, feed
types, manufacture and ingredients, anit- nutritional factors in fish
feed ingredients and their treatments, use of attractants and growth
stimulants in fish feeds, alternative protein sources in aguaculture
dicts, feeding techniques, role of probiotics in nutrition,
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uNIT-4-18 Hours _ _
um- freshwater and marnne aguana,

Setting up of display aquarn ; .
- : ; ies, breeding of aquarium fishes. Role of
selection of compatible species £ androgenesis, triplaidy,

genetics in aguaculture— EYnOgenesis, : .
tetraploidy, h:,'t?ridixalicrn, sox reversal and breeding, production of

transgenic fish, impact of GMOs on agquatic biodiversity.

UNIT-5- 18 Hours
Fish health- infection and diseases in fish, common fish pathogens,
routes of pathogen entry in fish, methods of colonization and spread of
pathogens, immune - evasion mechanisms of fish pathogens.
Environmental impact of aquaculture- aquacultural wastes and future
developments in waste minimization, environmental consequences of
hypemutrification. Fish vaccines-strategy and use in aquaculture.

SUGGESTED READINGS

1. Fishponds in Farming Systems, Zijpp, V. D, Verreth, L A. 1, Tn, L.
Q., van Mensvoori, M. E. F., Bosma, R. H., and Beveridge, M. C.
M., Wageningen Academic Publishers, Netherlands,

2. Aquaculiure Principles and Practices, Pillay, T. V. R, Blackwell P
ublishing, USA

3. Aquaculture and Fisheries Biotechnology Genetic Approaches,
Dunham, B. A., CABI Publishing, USA.
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iird SEMESTER

MiSE HOCHE) COURSE TYPE: CCC

COURSE CODE:ZO0301

COURSE TITLE:

Comparative Animal Physiology

CREDIT: 07 HOURS: 135
THEORY: 05 PRACTICAL:02 THEORY: 90 PRACTICAL:45

MARKS

THEORY: 100 (80+20) PRACTICAL:00

OBJECTIVE: This course is aimed towards generating
fundamental knowledge of comparative animal
physiology. This knowledge is crucial for better
development and management of comparative animal

physiology.

UNIT-1/15 Hours
Internal Transport and Gas Exchange — Systems of circulation,
Peripheral circulation, Regulation of heart beat and blood pressure,
Transport and exchange of gases, Neural and chemical regulation of
respiration, (Gas transfer in air and water, Gas exchangers,

UNIT-2/20 Hours
Circulatory and respiratory responses to extreme conditions, Acid
—base balance, Regulation of body pH.

UNIT-3/15 Hours
Osmoregulation Osmoregulation in aguatic and terrestrial
environments, Kidney functions and diversity, Extra-renal
osmoregulatory organs, Patterns of nitrogen excretion.
Thermoregulation - Heat balance in animals, Adaptations to
temperature extremes, torpor, Aestivation and hibernation, Counter
current heat exchangers. Adaptations to Stress- basic concept of
environmental stress, acclimation, acclimatization, avoidance and
tolerance, stress and hormones,

UNIT-4/25 Hours

Sensing the Environment- photoreception, chemoreception,

mechanoreception, echolocation, Endogenous and EXOZEnoUs

bivlogical rhythms, Chromatophores and bioluminescence.
UNIT-5/15 Hours

Feeding mechanisms and their control, effect of starvation, Muscle

physiology — striated and smooth muscle, Adaptations ufmliml::;:-r

40
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==y =

VArious activities, Neuronal control of muscle contraction. Electric
organs-
LABORATORY WORK (ENV-311)

. Observe and compare the mherent rhythmicity of the different
parts of the heart. .

2 Determine the effects of application of parasympathetic or

sympathetic agonists/ antagonists,

3. Assessing physical and chemical modifiers of heart rate in frog.

4. Determine the response of the heart to direct electrical simulation

{ vagal stimulation.

5 Effects of drugs and hormones on contraction of smooth muscles.
6. ' Demonstration of tetany, action current and fatigue m muscle.
7. Tostudy the effect of load on muscle contraction.

2. Concentration / dispersal of pigment in isolated scales of dark /

light adapted fish.

9. To examine the relative activity of enzymes in the fore, mid, and

hindgut of a typical insect and to comrelate the enzyme activity
with gut regions.

10. To determine the median threshold concentration of sucrose for
housefly population.

SUGGESTED READINGS
1. General and Comparative Animal Physiclogy, Hoar W. S. (ed),
Prentice Hall, India

i ' iology): 2,
2. Comparative Physiology (Handbook of Physiology): Vol. 1,
Dantzler, W,H. (ed.) Oxford University Press, New York, USA

i i i ' K.S.
3. Animal Physiology: Adaptation and Enmmm:me MNelson
(ed) Cambridge University Press, Cambridge, UK
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llird SEMESTER

M Sc. (Z0OLDGY) .
COURSE CODE:Z00302 COURSE TYPE: CCC

COURSE TITLE:
Developmental Biology

CREDIT: O7 HOURS: 135
THEORY: 05 PRACTICAL:02 THEORY: 90 PRACTICAL:45

MARKS
THEORY: 100 {80+20) PRACTICAL:00

OBJECTIVE: The purpose of the course is to make the
students to understand developmental biology.

UNIT-1/18Hours

History and basic concepts: the origin of developmental biology- cell
theary, mosaic and regulative development, discovery of induction,
genetics and development; basic concepts of developmental biology-
cell division, cell differentiation, signaling, patterning; model
systems: vertebrates model organism- Xemopus laevis, chicken,
mammals, zebrafish; invertebrate model organism- Drosophila
melanogaster, Caenorhabditis elegans; identification of
developmental genes: spontaneous and induced mutation, mutant
screening, developmental mutations in Drosophila.

UNIT-2/ 15 Hours
Early embryonic development of vertebrates and invertebrates:
stucture of the gametes— the sperm, the egg, cleavage and
gastrulation; axes and germ layers; Mdrphogenesist tell hdBesions
cleavage and formiation of blistula, gdstrulation, hwm"u:i:e'
formation, cell migration; Axis specification i .[hmap.ﬁd& ori '“' “ of
-anfterior- pﬁlﬁﬁhﬂr ml dorsal- Ventral patterniripl mlé‘uf‘tﬁﬂd'nal
genes, pﬁuﬂnﬁg of eaf gr‘tﬁﬂh‘ljrﬁ hy’zjﬁnn ﬁéﬁé‘: ”II"" tatis
“genes- the gap fenes, lﬂapu'r-ﬂiuhaﬂiewmf

r.hl:hnme.nhcsd-édu ! Bithoiroe 1‘ ’hﬁﬂhﬁ{ﬁ%ﬂﬂ&bﬁ m
2

L -
..\"_I

UNIT-3/ 18 Hours

General concepts of organogenesis: development of chick limb.-
d:inﬂmem and patterning of vertebrate limb, proximal- distal and
dorso- ventral axis formation, homeobox genes in patterning, signaling
in patterning of the limb; insect imaginal disc- determination of wing
and leg imaginal discs, organizing center in patterning of the wing,
butterfly wing development, the homeotic  selactor genes  for
segmental identity; insect compound eye- morphogenetic furrow,
ommatidia, signaling, eyeless gene; Kidney development—
development of ureteric bud and mesenchymal tubules,

W UNIT-4/ 18 Hours
P‘l:ﬂ-:mhf}'ﬂ:l?it development: growth- cell proliferation, growth
hormones; aging- genes involved in alteration in timing of senescence:
regeneration— epimorphic regeneration of reptile {salamander) limb,
requirement of nerves for the proliferation ofblastema cells;

UNIT-5/ 18 Hours

Embryonic stem cells and their applications: medical implications of
developmental biology: genetic errors of human development- the
nature of human syndromes- pleiotropy, genetic  heterogeneity,
phenotypic variability, mechanism of dominance:; genc expression and
human disease— inbom errors of nuclear RNA processing, inborn
crrors of translation; teratogenesis- environmental assaults on human
development- teratogenic agents like alcohol, retinoic acid ete.

LABORATORY WORK (ENV-312)
L. Study of life cycle of Drosaphila melanogaster

2. Study of embryogenesis in Drosopkila and pattern of gene expression
in embryogenesis by in situ hybridization technique.
3. Immunohistochemical staining to study the expression pattern of gap
and pair- rule gene proteins.
4. Dissection and study of larval and prepupal wing, leg and cye antennal
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imaginal discs of Drosaphila,

5. Patterning of the adult wing and demonstration of the effect of cell
death on the patterning of the adult wing.

6. Study of Homeotic gene mutations.

7. Influence of temperature and teratogenes on animal developmenl.

8. Study of regeneration in Hydra,

SUGGESTED READINGS
|, Developmental Biology, Gilbert, (8th Ed., 2006) Sinauer

Associates Inc., Massachusetts, USA.

2. Principles of Development, Wolpert, Beddington, Brockes,
Jessell, Lawrence, Meverowitz, (3rd Ed,, 2006), Oxford
University Press, New Delhi, INDIA.

3. Analysis of Biological Development, Kalthoff, (2Znd Ed., 2000),
McCGraw-Hill Science, New Delhi, INDIA.
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Mrd SEMESTER
COURSE TYPE: CCC

COURSE TITLE: g
lmmunulﬂgy J

CREDIT: 07 HOURS: 135
THEORY: 05 PRACTICAL:02 THEORY: 90  PRACTICAL:AS

—

MARKS

LOGY)
ﬁn‘ﬂﬂ CODE:Z00303

" THEORY: 100 (80+20)

e ——

PRACTICAL:00

 OBJECTIVE: This course is aimed towards generating
fu ndgn}ental-knnwledge concept related to immunology.,

- . UNIT-/ .30 Hours
Overview of the immune system: components of the immune system,
principles of innate and adaptive immunity, the recognition and
effector mechanisms of the adaptive immunity- antigen ang
immunogenicity, clonal selection theory.
UNIT-2/.. I Hours !
Antigen recognition by immune cells: Adaptive immunity- antibody
structure, antigen recognition by B lymphocytes, TCR, antigen
recognition by T- cells, co- receptors, structure and function of MHC
‘complex; generation of lymphocyte antigen receptors- generation of
diversity in immunoglobulins, T- cell receptor gene rearrangement,
structural variations in immunoglobulin constant regions; antigen
processing and presentation to T lymphocytes- antigen presenting
cells, generation of T- cell receptor ligand, and MHC restriction, role of
- CDlinantigen presentation; .
UNIT-3/ 15 Hours
[nnate Tmmunity- pattern recognition in the innate immune system,
role of TLRs in innate immune respense, complement and innate
mmunity, induced innate response to infection.
uniT-4/ 20 Hours
Effector mechanisms and regulation of immune responses: Signaling
through immune system receptors- antigen receptor structure and
- signaling pathways, other signaling pathways that contribute to
! rte behavior; development and survival of lymphocytes- B
- lymphocyte development and survival, humoral immune response, T
lymphmwmmtNﬂmimrprmﬁmufcmntmtmlim
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i

b, SDS-PAGE.

cytotoxic T- cell effector mechanisms; NK and NKT cell functions; %
m}:cmal immunity; immunological memory; regulation of immume Immunoblot analysis.
response: cytokines and chemokines, complement system; letikoéyte
activation and migration, APC regulation of the immune response, T-
cell mediated regulation of immune response, Immunological
tolerance and allergy. o
UNIT-5/ 15 Hours e
Immunity in health and discase: introduction to illlfﬂc!i?us d.iﬁcalse,
innate immunity to infection, adaptive immunity to infection, evasion
of the immune response by pathogens; immunodeficiency diseases-
inherited immunodeficiency diseases, acquired immune deficiency
syndrome; allergy and hypersensitivity- IgE and allergic reactions,
h:.rpumenmuwly diseases; autoimmunity- responses to self antigens,
transplant rejection- responses to alloantigens; , manipulation of
immune r:spms-es, vaccines; evolution of immune system- evolution
ofinnate immune system, evolution of adaptive immune system.

C.

SUGGESTED READINGS

1, Kuby Immunology, Richard, Thomas, Barbara, Janis, (Sth Ed,
2003), W. H. Freeman and company, New York, USA.

2. Immuno Biclogy- The immune system in health and disease,
Janeway, Travers, Walport and Shlomchik, (6th Ed., 2005),
Garland Science Publishing, New York, USA.

5. Immunology, David, Brostoffand Roite, (Tth Ed., 2006), Moshy &
Elsevier Publishing, Canada, USA.

LABORATORY WORK (ENV-313)

Dassection of primary and se-:Em&nry immune urgané from muce:

a.  Preparation of single cell suspension: from bone marrow and
spleen (spleenocytes) of mice.
Cell counting and mhnhty temng of the splc.:uucytes prepared.

2. Preparation and study of phagu::}rtums by splaenmfp:ntnnea]
macrophages. Il

3. 'Raising pul}rclunal anhh-:-dy in_mice, serum collection and
estimating antibody nm:msemmb}rﬁ:rﬂumng methods;
8. Ouchterlony {double ddﬁmﬂn} assay for Antigen -anm::nd}r
spemf::ltyandhlrc I' LRI
40 ol oo, T

4 Antibody purification fror the &:rumcnlh:ctmﬂ from immumized
mice: alﬁmtgpunfinatbnni'ﬂhmmﬂﬂgmphy

5. Imimunoeléctrophoresis. " bl il

- Demonstration of Westernblotting: . ., ., .

a.  Protein estimation hyw'sﬁumﬁmmﬂfmrsmm g

4110 i e I 47
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M.5¢. (Z0OLOGY)
COURSE CODE:200502 COURSE TYPE: OSC

iiird SEMESTER

COURSE TITLE: INTELLECTUAL PROPERTY RIGHTS,
HUMAN RIGHTS & ENVIRONMENT: BASICS

CREDIT: D& HOURS: 90
THEQRY: 0& THEORY: 90
MARKS : 100

THEQRY: BO CCA: 20
OBJECTIVE:

- Understands the concept and place of research in concemned

subject
- (Grets acquainted with various resources for research
- Becomes familiar with various tools of research

Gets conversant with sampling techniques, methods of

research and techniques of analysis of data.
UNIT-1 12Hrs
«  Patents ;- Introduction & concepts, Historical Overview,
»  Subject matter of patent.
*  Kindsof Patents.

* Development of Law of Patents through international treaties and

conventions including TRIPS Agreement.
»  Procedure for grant of patents & term of Patent.
*  Surrender, revocation and restoration of patent.
=  Rights and obligations of Patentes
= Grantof compulsory licenses
* Infringement of Patent and legal remedies
* Offences and penaltics
= Discussionon leading cases,
UNIT-2 24Hrs
* Meaning of Copyright, Historical Evolution,
*  Subject matter of copyright.
*  Literary works
*  Dramabc Works & Musical Works
*  Computer Programme

48

Cinematographic flms
Registration of Copyrights

Term of Copyright and Ownership of Copyrights

Neighboring Rights

Rights of Performers & Broadeasters

Assignment of Copyright.

Author's Special Rights (Moral Righis)

Infringement of Copyrights and defenses

Remedies against infringement ( Jurisdiction of Courts and penalties)
International Conventions including TRIPS Agreement WIPO,
UCC, Paris Union, Berne Convention, UNESCO.
Discussion on leading cases.

UNIT-3 10Hrs

Rights: Meaning

Human Rights- Meaning & Essentials

Human Rights Kinds

Rights related to Life, Liberty, Equals & Disable

UNIT-4 24 Hrs

- & & & B

Mational Human Rights Commission

State Human Rights Commizssion

High Court

Regional Court

Procedure & Functions of High & Regronal Court.

UNIT-5 20Hrs

Right to Environment as Human Right

International Humanitarian Law and Environment
Environment and Conflict Management

Nature and Origin of International Environmental
Organisations (IEOs) _
Introduction to Sustainable Development and Environment
Sustainable Development and Environmental Govemance

SUGGESTED READINGS

G.B.Reddy, Intellectual Property Rights and Law, Gogia Law
Agency, Hyderabad.-

S.R.Myneni, fnrellectual Property Law, Eastern Law House,
Calcutta
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P Narayanan fntellectual Property Rights and Law (1999)
Eastern Law House, Calcutta, India

Vikas Vashistha, Law and Practice:of f.-t:gﬂecmg,r
Property (1999) malLawHuusc, New Delhi.

Comish W.R Inrellectual Pm,mgar* e.:i. (M!-'-'Ej Swaet md
Maxwell {ridant ST T T

} 1 1T 1o .
P.S. Sangal and Kithor Smgh, fnd'mw Pmenlﬁ}w!em and Paris
Convention, 1177 pnibuls | Iznoisastn

- . | Fui : ] I
Comish WR Imeﬂe.::.rua.r Pmpary Parennr C’apjng.im and
Allied Rights, (2003) C HBO E-TIAU

[ _|
NG S2IreT s

Bibeck Debroy, Iu-‘zﬂacmﬂr.ﬂmperly nght.; (IFF&J Rajiv
Gandhi Fﬂundal:mtl A rifege ¢

=BTy . 1 st i |
iE ] l..-|.l'._.-.- TSGR SE] j 1 =1

Sc. [2OOLOGY} . lird SEMESTER
COURSE CODE:Z00CO1 : COURSE TYPE: ECC/CB
COURSE TITLE: TRIBAL STUDIES J
CREDIT:06 | HOURS:90
THEﬂIl‘I" GE FHAEI'!CALD " THEORY: ED PHAEIIEALW
i MARKS :100
THEORY: 80 .  CCA:20
AT A P LU SR - mRLbe R Il coasrea; .
OBJECTIVE: ! =unuii
. Understands the concept md plac: of research in concemned
subject

- Gets acquainted with various resources for research

- Becomes familianwith vanous tools of research

- Gets conversant with sampling technigoes, methods of
mmr:handtuchmqu:sufuna!ymufdala

- Achieves skills in various research writings

- Gets acquainted with computer Fundamentals and Office
Software Package .

UNIT-1 12Hrs

Tribal Studies : Meaning, Nature, Scope, Need & importance of
tribal studies. Meaning, Definition & charactenistics of Tribe, Caste
& Race.

UNIT-2 24 Hrs
Scheduled Tribe in India : Population Compositien of tribal,
classification of Indian Tribe — Racial, Lingual, Geographical,
Cultural.
Some Major Tribes in India : Santhal, Khasi, Munda, Bhils.
Some Major Tribes in Central India : Gond, Baiga, Bharia, Korkus.

UNIT-3 10 Hrs
Iiteracy :Poverly, Indcht ness, Unemployment, migration &
Exploitation Environmental & Degradation.

Problem of Health and sanitation : i
Prostitution, Culture Decay due to assimilation. Replacement

- Rehabilitation of Tribal population.
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UNIT-4 24 Hrs () ;
Welfare-Concept, Characteristics: Tribal Welfare in pos
independence period. Constitutional provision & safe guard after
independence, Legislation & Reservation Policy.

UNIT-5 20Hrs
Tribal Development Programs for Scheduled Tribes : Medical,
Education, Economy, Employment & Agriculture Evaluation of
Programs

Tribal Welfare & Advisory Agencies in India : Role :_:IE NGO's in
tribal development, Role of Christian missionaries in tribal welfare
& development. Tribal Welfare Administration.

SUGGESTED READINGS
Tribal Development In India (Orissa) by Dr. Taradutt
Books an Tribal studies by PEE Bhowmik
Books on 'Tribal Studies’ by W.G. Archer

52

M.5c. (Z00LOGY) Iiird SEMESTER
COURSE CODE:Z00C02 COURSE TYPE: ECC/CB

COURSE TITLE: Molecular Endocrinology
and Reproduction- Neuroendocrinology

CREDIT: 06 HOURS: 50
THEORY: 06 PRACTICAL:0 | THEDRY: 90 PRACTICAL: 00
MARKS :

OBJECTIVE: The purpose of the course is to make the studenis
to understand molecular endocrinology and reproduction
nenrvendocrinology.

: UNIT-1/ 18 Hours

General organization of neuroendocrine organs and nervous system.
Neuroanatomy: form, varieties and distribution of neurons; Structural
characteristics of neurons; Stereotaxic atlas of rat brain and the
hypothalamus. Neurophysiology: electrical properties of neurons and
propagation of nerve impulses; Synapse: types, structure and function.
Neurotransmitter and its release; Neuromodulation:

UNIT-2/ 18 Hours
Neurotransmitter vs neuropeptides, Synaptic transmission: role of G-
protein coupled, glutamate and on-channel linked receptors;
GABA/glutamate neurons in adult preoptic area; sexual dimorphism
and function.

UNIT-3/ I8 Hours

The hypothalamo- hypophyseal axis. Hypothalamo- vascular system.
Hormones from hypothalamus: chemistry and physiology of releasing
and release inhibiting hormones; Regulation of hypothalamic
hormene secretion. Hypothalame- hypophyseal interactions with the
gonads, adrenal and other endocrine organs. Diversity of ovarian
steroid signaling in the hypothalamus. Development and cytology of
pituitary gland. Regulation of pituitary hormone secretion.
Neurohypophysis: synthesis and storage of oxytocin and vasopressin,
Regulation of the release of neurchypophyseal hormones. Cancepts of
feed-back inhibition and feed-forward activation.
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UNIT-4 18 Hours _

Regulation of the expression of POMC-related peptides and their
differential expression in brain and pituitary. IEnwmn.m:nl and
reproduction, Endocrine disruptors; Embryonic l:_II.Hp.BLISES and other
adaptive mechanisms. Biological clock and the pincal: synthesis Em.d
regulation of melatonin, phylogeny of pinealocytes, rale of pineal in
circadian rhythms, regulation of pineal by SCN and vice versa,
physiclogical actions of melatonin, biological clock and clock gene
expression, fluoride and pineal,

UNIT-5/ 18 Hours

Neuroendocrine regulation of immune system; Stress hormones and
immune responses; Regulation of systemic homeostasis by nervous
and immune system interactions. Melatonin, immune responses and
cancer therapy., MNeuroendoerine disorders: genetic wversus
environmental cause. Principles. and apphication of techniques;
electrophysiology, - immunocytochemistry, in sitw hybridization,
autoradiography, in vitro perifusion

SUGGESTED READINGS

| An Introduction to Neuroendocrinology, Brown R., (1994),
Cambridge University Press, Cambridge, UK

2. Psychoneuroimmunelogy, , Ader R, Felten D.L. and edited by
Nicholas C. (4th Ed., 2007), Academic Press, UK

3. En-_:lu:rinulng}r (3 volumes set), DeGroot L, J. and Jameson 1L,
Editors, (5th Ed., 2006), Saunders Elsevier Press, USA,

Sl

" M.5c [ZOOLOGY)

lird SEMESTER
COURSE CODE:200C03 COURSE TYPE: ECC/CB

COURSE TITLE: Molecular Endocrinology |
and Reproduction-Molecular Endocrinology |
—

CREDIT: 06 HOURS: 90

THEORY: 06 PRACTICAL:O THEORY: 90 PRACTICAL:00
. MARKS :

THEﬂH'IF; 100 l'ﬂ-n-l'm] pm:'"ul:m

OBJECTIVE: The purpose of the course is to make the
students to understand maolecular endocrinology and
reproduction neuroendocrinology.

UNIT-1/ 15 Hours
Diaqu}ruf]_:l.urmuwﬂdmmimfﬁigm:fm control and regulation
of physiological processes. Mamure of hormonal actions. Major
questions in biology of hormones. Techniques for quantitation of
hormones. Design and development ofhormonal assays.

UNIT-2/ 200 Hours
Structure of peptide and protein hormenes. Purification and
characterization of hormones. Structure-Function relationships in
different hormones. Phylogenic analysis of hormonal structures and
functions. Biosynthesis of protein hormones. Storage and secretion of
s: molecular mechanisms of regulation.

unNIT-3/ 20 Hours
Transcriptional and post-transcriptional mechanisms of hormone
biosynthesis and secretion. Regulation of biosynthesis and secretion.
Inhibitors of hormone biosynthesis and their use.

UNIT-/ 15 Hours
Nature of hormonal effects and actions. Discovery'sf reccplors m
farget tissues. Mechanisms of hormone action and signal attenuation..
Signal discrimination, signal transduction and signal amplification in
hormone regulated physiological processes. Structural requirements
for successful hormone-receptor interactions, Receptor antagonists
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and their applications. Metabolism of hormones by target and non-
target tissues, Pharmacokinetics of hormones. l-!nmmnm and
l;:ﬂhmrinhcellularandnmle:cu!aracﬁcmsnt’s:numhcmlcals.

uniT-5 20 Hours
Hormones as therapeutic agents. Current developments in design and
production of hormonal contraceptives. R‘emmhmalqt protein
hormones-production and application in regulation of fertility in farm
animals and humans. Evolution of chemical commumication in animal -
systems. Unsolved problems in hormonal biology.

SUGGESTED READINGS

T e

1.Peerreviewed journal articles, monographs and reviews as and
when recommended.

= T

2. Molecular Biology of Steroid and Nuclear Hormone receptors, ed.
Freedman L. P, (1998}, Birkhauser, Boston, USA.

3. Biochemical actions of hormones, ed. Litwack, G. (1985),
Academic press, New York, USA
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M.5c. (Z00LOGY] ilird SEMESTER
COURSE CODE:Z0OCD4 COURSE TYPE: ECC/CB

COURSE TI'.i'I.E:‘l.E.u||::|-51nc:rim:.lug;v,r and Reproduction -
Biology of Reproduction

HOURS: 90
THEORY: 90

MARKS :

" CREDIT: 06

THEORY: 100 (B0+20) PRACTICAL:DO

OBJECTIVE: The purpose of the course is to make the
students to understand molecular endocrinology and
reproduction neuro-endocrinology.

_ UNIT-V/ 18 Hours
Sex determination and differentiation: Mechanism of Sex
determination, differentiation of gonad and the genital tract.

UNIT-2/ 18 Hours
Stem cell renewal in testis, Spermatogenesis: structural and
molecular events, experimental approaches to study
spermatogenesis; Seminiferous epithelial cvele; Seroli cell:
structure and function; Leydig cell: generation of Leydig cell,
steroidogenesis; Leydig and Sertoli cell proliferation during foetal
and postnatal development; Regulation oftesticular fanctions.

_ 3 UNIT-3 18 Hours

Epididymal maturation of spermatozoa; Capacitation, Signal
transduction pathway in scrosome reaction; Male sterility;
azoospermia, oligozoospermia, asthenozoospermia, varicocele;
Genetic basis for male infertility, Mutational analysis in genes for
hormones, receptor and pamete development.

unNIT-4/ 18 Hours
Follicular development and selection; Role of extra-and intra-
gonadal factors in folliculogenesis; Oocyte maturation and its
regulation; Owulation: factors invelved in follicular rupture;
Luteinization and luteolysis; Follicular atresia.; Regulation of
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i i LOGY FACTLTY SCTEN
reproductive cycle in female: menstrual cycle in human, estroys ‘M. Sc. in 710 OF LIFE, SCIENCE

. : : ; FORTH SEMESTER (EVEN SEMESTER
cycle in rat, estrous behaviour in cycling animals; Female Eligibitity Criteria {Qualifying Exams) ;
© pack nrrear pApErs _
uniT-s/ 18 Hours — Comact | EoSE
Fertilization: A comparative account on pre-fertilization events in Course | Course Cie} Eoogws P | Duatie
oviparous animals l[:-;h'muderms—a_mp]:lihEnr_lsamammaiﬁ}l e | Tope Course (Paper/ Subjeets) e eek Lﬁ&t
activation of egg, candidate molecules involved i fertilization; - L] e fml e
Contraception leading to prevention of polyspermy:. surgical, C — —
hormonal and immunocontraception. . B o] occ Animal Behavior slalzlaolslo
:‘
3 Animal Behavior- laboratory .
SUGGESTED READINGS » |zoosn] o HHE o I I I R B
by @| ccc | BiokgyofPamsiion | s|a]2]o]3]e
L. The Physinlogy of Reproduction, Fal I and 2, Emst Knobil and E ol : i
Jimmy D Neil, {ed), Raven Press. -r el feee Bldfg}’ﬂfm;n;;kﬂn- 2Nalzlalilks
2. Male Reproductive Function, Christina Wang, (ed), Kluwer £ = :F :
Academic Publishers. soosnl coc Cm%;lmm: slalzlolale
3. The avary, (ed), Solly Zuckerman Zuckerman, Barbara I, Weir, T, G. Comparative Endocrine
Baker, Academic Press. | 00a13| ooC Phrysiclogy lsborstory work ale]olalo]a
4. The ovary, Peter CK. Leung and Fli ¥ Adashi, (ed), Elsevier 00421 | SSCPR) DESSERTATION slojololola
{Academic Press), 2004, oo T Genomics, Vietagenomics
- e and Epigencics. Genomics |
= f:eﬂmd'ﬂnllecuhrﬂ'mfﬂg}l of Testis, (ed), Claude Desjardins and slalaslolalo
Larry L. Ewing. Oxford University Press, USA 2000 ) ey | MEtEEnOmics - Epigenetics-
6. Reproductive Endocrinalogy: Physiology, Pathophysiology, and i gy
E‘.I‘:mm.lr Hamgemm. Samuel 8, C. Yen, Robert B, Jaffe, Robert
L. Barbieri, (ed), Saunders publisher. 1S A, ToT
Al
E>.
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IVTH SEMESTER

.S lIDEILDG'I'i :
COURSE CODE:Z00401 COURSE TYPE: CCC

COURSE TITLE:
Animal Behavior

CREDIT: O7 HOURS: 135
THEORY: 05 PRACTICAL: 2 THEORY: 90 PRACTICAL:45

MARKS :

THEORY: 100 (80+20) PRACTICAL: D

OBJECTIVE: The purpose of the course is to make the

students to understand about the animal behaviour

unit-1/ 18 Hours
Introduction - definition, historical out line, patterns of behaviour,
objectives of behaviour, mechanism of behaviour, asking
guestions. Reflexes- reflex action, types of reflexes, reflex arch,
characteristics of reflexes and complex behaviour. Orientation
primary and secondary orientation; kinesis — orthokinesis,
klinokinesis; taxis — different kinds of taxis; sun-compass
orentation, dorsal- light reaction.
unIT-2/ 18 Hours
Eusociality, social organization in honey bee, polyphenism and its
neural control, flower recognition, displacement and translocation
experiment, various type of communications, production of new
queen and hive, swarming, honey bee as super organism.
| UNIT-3/ 18 Hours
Fixed a::!::mn pattern: mechanism, deprivation experiment,
controversies. FAP- characteristics and evolutionary features.
Learning and instincts: conditioning, habituation, sensitization,
reasoning.
: ~ UNIT/ 18 Hours
nnate releasing mechanisms: key stimuli, stimulus filtering,
supernormal stimuli, open and cl IRM, mimetic mlmunT;liEB
breakers. Homeostasis and behaviour: motivational system,
physiological basis of motivation, contro] of hunger drive in blow
fly and thirst drive in goat, role of hormone motivational conflict
and decision making, di T PR
. king, displacement activity, models of motivation,
measunng motivation. Hormones and nes influencing
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" hehaviour of animals.
uNIT-5/ 18 Hours
Altruism — reciprocal altruism, group selection, kin sclection and
inclusive fitness, cooperation, alarm call, Parental care, parenial
manipulation, evolutionarily stable strategy, cost benefit analysis of
- parental care with suitable case studies. Sexual selection: intra sexoal
selection (male rivalry), inter-sexual selection (female choice),
infanticide, sperm compeftition, mate puarding, sexual selection in
human, consequences of mate choice for female fitness, monogamous
verses polygamous sexual conflict.

LABORATORY WORK (ENV411)
1. To study the responses of woodlice to hygrostimuli,

2. To study the geotaxis behaviour of earthworm.

3. To study the orientational responses of 15t instar noctuid larvae to
photo stimuli.

. 4. To study the median threshold concentration of sucrose solution
in eliciting feeding responses of housefly.

5. To study the orientational responses of larvae to volatile and
visual stimuli, _

SUGGESTED READINGS
1. Mechanism of Animal Behoviour, Peter Marler and 1. Hamilton;
lohn Wiley & Sons, USA
2 Animol Behaviour, David McFarland, Pitman Publishing Limited,
London, UK
3 Animal Behaviour, lohn Alcock, Sinauer Assaciate Inc., USA
4 Perspective on Animal Behaviour, Goodenough, McGuire and
Wallace, John Wiley & Sans, USA
5 Exploring Animal Behaviour, Paul W. Sherman & John Alcock,
Sinauer Associate Inc, ,Massachusetts, USA
6 An Introduction to Animal Behaviour, A. Manning and M.5
Dawkins, Cambridge University Press, UK _
7. Animal Behaviour by Ranga M.M. Agrobios, Jodhpur, India.
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[ COURSE TITLE:

|

IVTH SEMESTER

&ﬁ%ﬁﬁmm COURSE TYPE: CCC

—

Biology of Parasitism

CREDIT: 07 HOURS: 135

THEORY: 05 PRACTICAL:Z | THEORY: 90  PRACTICAL:AS

MARKS :

THEORY: 100 (80+20) PRACTICAL: 0

OBJECTIVE: The purpose of the course is to make the
students to understand biology of parasitism

uniT-1 18 Hours
| General organization and classification of parasitic protozoa 2
Morphology, Life cyele Mode of infection- Endameba. 3
Maorphology ,Life cycle mode of infection -Trypanosome . 4
Morphology ,Life cycle in Guardia .6 Life cycle and infection of
plasmodium

uNit2 18 Hours
| Gastro intestinal nematodes-Ascaris.2 Morphology life cycle in
Wuchereia. 3 Morphology life cycle in Ancylostoma 4 Life cycle of
Enterobius vermicularis .5 Trichinella .6 Dracanculus .

UNIT-3 18 Hours
| General organigation and classification parasitic Cestodes .2.Life

cycleof Parasitic Fasciola hepatica . Viral disease- 3 AIDS.4 Rabbis .4
Plague 5 Small pox

- UNIT-4 18 Hours
Bacterial disease -1 Tuberculosis 2 Leprosy .3 Fungal diseases

~Mycosis .4 Reproduction in bacteria (Asexual and Sexual )5 Life
cycleand infection —Leismania |

&2

UNIT-s I8 Hours

. Diseases transmitted by Insects and Ticks- | Sleeping sickness .2 Malaria

1 Rickettesiae 4 Plant parasite nematods .5 Gastro intestinal Helminthes
_miology and life cycle Systosoma .

LABORATORY WORK (Z00-412)

1. Study of prepared slides and museum specimens of selected parasites
ofrepresentative groups of protozoans, helminths and arthropods.

2. Demonstration of in vitro culture of Plasmedium, infection of mice
with Plasmodium, chasing the process of infection by histopathology
and immune réactions.

3. Culturing insect parasitic nematode, and chasing the lifecycle of the
nematode on the insect host.

4. Culturing an insect parasitoid and studying their infection on an insect
host.

5., Studying the infection of tomato plant by root knot nematode.

SUGGESTED READINGS

1. Foundations of Parasitology, Roberts LS. and Janovy 1., McGraw-
Hill Publishers, New York, USA.

2. Modemn Parasitology: A Textbook of Parasitology, FEG Cox.,
Wiley-Blackwell, U. K.



IVTH SEMESTER

:‘::Hl‘..]s:.:.llliiﬁE CODE:Z00403 COURSE TYPE: CCC

COURSE TITLE:
Comparative Endocrine Physiology

L

CREDIT: 07 HOURS: 135
THEORY: 05 PRACTICAL: 2 THEQRY: 90 PRACTICAL:45

MARKS :

THEORY: 100 (80+20) PRACTICAL: 0

OBJECTIVE: The purpose of the course is to make the
students to understand Endocrine physiology

UNIT-1 18 Hours
Concept of endocrinology: introduction to the endocrine system,
classes of hormones, modes of hormone secretion. Phylogeny of
endocrine system. Endocrine control of vanous physiological
mechanisms in nemerteans, annelids, mollusks, arthropods
(Insectz and crustaceans) and echinodermates.

UNIT-2/ 18 Hours
Comparative aspects of endocrine physiology in vertebrates,
Evolution of pituitary gland; Physiological actions of pituitary
hormones. Urophysis and action of its hormone(s), Evelution of
discrete adrenal gland; Synthesis of corticosteroid, structural
diversity of glucocorticoids among vertebrates, role of
glucocerticoid in gluconeogenesis;

1 UNIT-3/ 18 Hours
Evolution of renin-angiotensin system, hormonal control of water
and electralyte halgnm; Catecholamine biosynthesis, its storage
and release mechanism, physiological actions of adrenal medullary
l!mnm::t_m; Importance of adrenocortical and adrenomedullary
interaction.
o T _;JHIT—H 18 Hours
volution of thyroid gland. Thyroid hormone synthesis and ifs
regulation, paradigms of thyroid hormone action in poikilotherms
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and homeotherms. A comparative account of parathyroid gland and
ultimobranchial body/C cells, synthesis of parathyroid hormone,
calcitonin and of vitamin D3; benthic orgamisms and source of
vitamin D; hormonal regulation of calcium and phosphate

homeostasis.

UNIT-5/ 18 Hours
Hormonal control of feeding behaviour and gastrointestinal tract
functioning including acid release, gall bladder contraction and
relaxation, pancreatic enzyme secretion, and GI tract motlity;
Pancreatic hormones and glucose homeostasis; hormones,
vitellogenesis and the evolution of viviparity.

SUGGESTED READINGS

|. Comparative Vertebrate Endocrmology, Bentley, P. ], Cambnidge
University Press, UK
2. Vertebrate Endocrinology, Norris D. 0., Elsevier Academic Press,

' 3 Hand Book of Physiology, American Physiological Society, Oxford

University Press, Section 7: Multiple volumes set.

- 4. The Insects: Structure and Function, Chapman, F.R., The English

Language Book Society (ELBS) and The English Universitics
Press Lid.
5. The Principles of Insect Physiology Wigglesworth, V. B., ELBS and
Chapman and Hall.
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IVTH SEMESTER

M.5c. (Z00LOGY) COURSE TYPZ: ECC/ac

COURSE CODE:Z00ODO01

COURSE TITLE: _
Genomics, Metagenomics and Epigenetics- Genomics

CREDIT: 06 HOURS: 90
THEORY: 06 PRACTICAL: 2 THEORY: 90 PRACTICAL:0

MARKS :

THEORY: 100 (80+20) PRACTICAL: 0

OBJECTIVE: The purpose of the course is to make the
students to understand Genomics, Metagenomics and Epigenetics-
(renomics

uniT-1 15 Hours

Organization and structure of genomes - size, complexity, gene-

complexity, virus and bacterial genomes, organelle genome,

architecture of mitochondrial genome, conserved chloroplast

DNA;

UNIT-2 15 Hours

organization and nature of nuclear DNA in eukaryotes:

transposable clements, retro-teaspoons, SINE, LINE, Aluand other

repeat elements, pseudogenes, segmental duplications,
UNIT-3/ 20 Hours

Mapping genomes - physical maps, EST, SNPs as physical markers,
radiation hybrids, FISH, optical mapping, gene maps, integration of
physical and genetic maps; sequencing genomes: high-throughput
sequencing, strategies of sequencing, recognition of coding and
non-coding regions and annotation of genes, quality of genome-
sequence data, base calling and sequence accuracy.

UNIT-4/ 20 Hours

Bioinformatics - datasets, sequence analysis based on alignment, de
novo identification of genes, in silico methods, Comparative genomics
- orthologs anrl pamlngs,plmtcin evolution by exon shuffling; human
Em;gnjmt. comparative genomics of bacterin, orpanelies, and

UNIT-5/ 20 Hours

Large seale mutagenesis and interference - genome wide genc

largetng, systematic epproach, randosn mutagenssis, insersional

B

mutagenesis, libraries of knock-down phenocopies created by ENA
nterference; Lrans:l:ri]:llnnw_amiyuis, DNA micro-array profiling, data

_' and presentation, expression profiling, proteomics -
expression  analysis, protein structure analysis, prolein-protein
interaction.

SUGGESTED READINGS

1. pl-jm@e of Genome Analysis and Genomics, Primrose, 5. B. and
Twyman R. M., (7th Ed., 2006), Blackwell Publishing Company,
Malden, USA

2. Genomes 3, Brown, T. A., Garland Science Publishing, London,
UK

3. Bicinformatics: Sequence and Genome Analysis, Mount, D. W.,

Cold Spring Harbor Laboratory Press, New York, USA




IVTH SEMESTER i
M.Sc. (ZOOLDGY) COURSE TYPE: ECC/BC UNIT-5/ 15 Hours

|cﬂUR$.‘EI‘.DUE:IﬂGDﬂI RETE Epigenetics and genome imprinting - DNA methylation in
X ¥ s Bial marr_tma]s, genomic imprnnting in mammals, germ line and
l Metagenomics- Epigenetics and Chromatin B HEF_J pluripotent stemcells, epigenetic control of lymphopoiesis , nuclear
CREDIT: 06 HOURS: 90 transplantation and the reprogramming of the genome. epigenetics
THEORY: 06 PRACTICAL:Z | THEORY: 90 PRACTICAL:0 - and human disease, epigenetic determinants of cancer.
MAARKS : "B SUGGESTED READINGS
THEORY: 100 (80+20) PRACTICAL: D

1. Epigenetics, C. David Allis and Thomas Jenuwein, {2007)Cold Spring

OBRJECTIVE: The purpose of the course is to make the Harbor Laboratory Press, New York, USA

students to understand Genomics, Metagenomics  and chromatin

biolagy

2. Molecular Biology ef Gene, Watson et al,, (5w Ed. 2004). Pearson

unIT-1/, 20 Hours Education, Delhi, INDIA

Chromatin structure - basic organization of a eukaryotic genome;
histone - structure and function; nucleosome as the fundamental
particle; 30 nm chromatin fibers, higher order structure of -:hruma.ti.n.
chromatin-territories; intra-nuclear spatial organization of chromatin:
MARs and SARs and their importance

unit-y 20 Hours
Epigenetics - from phenomenon to field, a brief history of epigenetics

- overview and concepts; chromatin modifications and thetr
mechanism of action, concept of ‘histone-code’ hypothesis,
epigenetics in raccharomyces cerevisiae, position effect variegation,

heterochromatin formation, and gene silencing in Drosophila

UNIT-3  20Hours
fungal models for epigenetic research: Schizasaccharomyces pombe
and Newrospora crassa; epigenetics of ciliates; RNAi and
heterochromatin assembly, role of noncoding RNAs; epigenetic ‘-
regulation in plants,

UNIT-4/ 15 Hours
Chromatin structure and epigenctics marks - transcriptional silencing
by pelycomb group proteins , transcriptional regulation by trithorax
group proteins, histone variants and epigenetics , epigenetic
regulation of chromosome inheritance, epigenetic regulation of the X
chromosomes in Celegans, dosage compensation in Drosophila,

dosage compensation in mammals; types mechanism of chromatin®
remodeling.
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