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First Degree Programmein Zoology

Tablel. Scheme of Instruction and Evaluation

Instructiond Duration | Evauation
hrsiweek of Uty.
Seme Course Study Component Credit | exam Total
ster Code Credit
T P CE EE
EN1111 English| 5 4 3hrs 25% | 75%
111 Additiona Language | 4 3 3hrs 5% | 7%
EN1121 Foundation Course | 4 2 3hrs 25% | ™%
CH1131.4 Compl ementary Course | 2 2 3hrs 25% | 7%
Complementary Cour se 2 _ _ _ _
Practical of cH1131.4
I 16
BO1131 Compl ementary Course | 2 2 3hrs 25% | 5%
Complementary Course 2 _ _ _ -
Practical of BO1131
701141 Core Course | 3 3 3hrs 5% | %
Core Course Practical | of 1 _ _ _ _
Z01141
EN1211 English I 4 3 3hrs 25% | 75%
EN1212 English Il 5 4 3hrs 250 | 75%
1211 | Additiond Languagell 4 3 3hrs 5% | %
Z01221 Foundation Course 11 3 1 3 3hrs 25% | 75%
[ CH12314 | Complementary Course Il 2 2 3hrs 5% | ™% 17
Complementary Course 2 _ _ _ _
Practical of cCH1231.4
BO1231 Complementary Course IV 2 2 3rs 25% | %
Complementary Course 2 _ _ _ _
Practical of BO1231




First Degree Programmein Zoology

Scheme of Instruction and Evaluation

Instructional Duration Evduaion
hrs/week of Uty.
Same Course Study component Credit Exam Tota
ster Code T P CE ESE Credit
EN1311 English IV 5 4 3hrs 25% 7%
1311 Aditiond Language Il 5 4 3hrs 25% 75%
CH1331.4 | Complementary CourseV 3 3 3hrs 25% 75%
Complementary Course 2 _ _ _ _
Practical of CH1331.4
[l BO1331 Complementary Course VI 3 3 3hrs 25% 75% 17
Complementary Course 2 _ _ _ _
Practica of BO1331
201341 Core Coursell 3 3 3hrs 25% 7%
Core CoursePractical | of 2 _ _ _ _
201341
EN1411 EnglishV 5 4 3hrs 25% 75%
1411 Additiond Language IV 5 4 3hrs 25% 75%
CH1431.4 | Complementary Course VI 3 3 3hrs 25% 75%
CH14324 | Complementary Course 2 4 3hrs 25% 75%
Practical of
CH1131.4,CH1231.4,CH1331.4
v &CH1431.4 25
BO1431 Complementary Course VIII 3 3 3hrs 25% 75%
BO1432 Complementary Course 2 4 3hrs 25% 75%
Practical of
BO1131,B01231,B0O1331 &
BO1431
701441 CoreCourselll 3 3 3hrs 25% 75%
CoreCourse -Practicd | of 2 - - - -
701441




First Degree Programmein Zoology

Scheme of Instruction and Evaluation

Instructiona Duration Evauaion
hrs/week of Uty.
Same Course gudy component Credit | Exam Totad
ster Code T P CE EE Credit
201541 Core Course |V Practicd | of - 4 3hrs 2% 7%
Z01141, Z01341& 201441
7201542 Core CourseV 5 4 3hrs 25% 7%
201543 CoreCourse VI 4 4 3hrs 2% %
V' [Zoisa4 | CoreCourseVii Z Z s | 2% | % | 22
201545 Core Course VIII Practica 11 5 4 3hrs 25% %
of Z01542,1543& 1544
1551 Open Course | 3 2 3hrs 5% %
Project _ _ _ _
Field Study _ _ _ _
201641 CoreCourse X 5 4 3hrs 2% %
201642 CoreCourse X 4 4 3hrs 2% %
201643 Core Course XI 4 3 3hrs 2% %
7201644 CoreCouse XI| Practicd |11 3 3hrs 25% 7%
of 201641
VI [Z01645 | CoreCouseXIll Practicd IV 3 3hrs % | ™% | 23
of 201642 & 701643
Z01651.1/ | Open Coursell 3 2 3hrs 25% 7%
Z01651.2/
Z201651.3
201646 Project and Fidd Study 4 Viva _ 100%
voce

T-Theory, P-Practical, CE-Continuous Evauation, ESE-End Semester Evauation




First Degree Programmein Zoology

Tablell. Scheme of Instruction of Core Cour ses Foundation Course |l and Open

Courses
Semester | Semedter Semester Semester Semedter Semester
Tota
I Il m v \% Y
o 2 o o 2 0
3 > > 3 > > )
Cue | QU= | oguemie | 2| [ 2| 2|2\ 2|2 |5].
e B8 B (B| B |E| B [E| E|E|E |E|R|E
§o§o§o§u§o§oﬁo
3
T| P T|P T| P T| P T|P T|P
Methodology and
Pergpectivesof
C.C.I Scenceand
701141 Zoology 3 3 3| 3
EC I Generd ‘Informa_ics
s 701221 and Bioinformatics 3[1(3 4] 3
CC. 701341 Anima Diversity | 3 3 3| 3
CC. I 701441 Animd Diversity || 3 3 3] 3
Practical | of
CC.IV Z01141,701341 &
701541 701441 1 2 2 4 5| 4
Cdll Biology and
CC.V 701542 Molecular Biology 5 4 5( 4
Gendicsand
CC. VI 701543 Biotechnology 4 4 4( 4
Immunology &
CC. VIl 201544 Microbiology 4 4 4( 4
Pradticd 1l of
cCc.vil Z01542,701543 &
201545 Z01544 5| 4 5| 4
(Offered by other
OoC. | 1551 disciplines) 3 2 3| 2
Physiology and
C.C.IX 01641 Biochemistry 5 4| 5[4
Developmental
CC. X Biology &
Experimenta
z70164 Embryology 4 4] 4| 4
Ecology, Ethology,
CC.XI Evolution and
Z01643 Zoogeogrephy 4 3/4]3
Practical 111 of
C.C.XIl | zo1e44 01641 3[3]3[3
Practical IV of
CC.XIIl | zoie45 | ZO1642& 701643 3[3]3[3
ZO1651.
ocC. Il 1/Z0165
1.2/Z016 (Any oneof the
51.3 COUrsss) 3 2| 3] 2
CCXIV | 701686 Project 3 3 7] a
Fidd study 1

C.C.- Core Course, F.C.-Foundation Course, O.P.-Open Course, T -Theory, P-Practical




Offered to students of other disciplines

First Degree Programme
Semester V

Zoology Open Course |

Table I11. Scheme of Ingtruction of Open Course |

Ingtructional

Semester | Course Code CourseTitle hours/week Credits
Z01551.1 Public Hedth and Hygiene
v 2015512 Human Health and Sex education 3 2
Z015513 Human diseases and their management
First Degree Programme in Zoology
Semester VI
Zoology Open Course I
Offered to students of Zoology Programme
Table 1V. Scheme of Ingtruction of Open Course Il
Semester | Course Code CourseTitle Instructional Credits
hours/week
7016511 Ecpnomic Zoology : Vermiculture and
Apiculture
VI i i 3 2
7016512 Ornamenta Fish Production and
management.
2016513 Dairy farming and Broiler farming




First Degree Programmein Zoology
Table V. Scheme of question paper — Theory Courses

&ﬁg}s Quegtion No. Nature of questions Weghtage
1-4 Fll in the blanks 1
|. Objective 5-8 Match the following
9-12 Multiple choice
13- 16 Trueor Fase
17
18
19
20
R. Short 21
(At1 r?sNNeér any 22 Ix8=8
eight) 23
24
25
26
27
28
29
[1. Short i
(EAS,?NG any 2 25=10
) 33
A
35
V. Long 36
Essay
(Answer any 3 4x2=8
2 38
Total 0




First Degree Programmein Zoology

TableVI. Scheme of question paper - Practical

Type of Questions Weightage
I. Mgor Dissection / Experiment 4
[1. Minor Dissection/ Experiment 3
I11. Spotters 10
IV. Record 3
Tota 20

Table VII. Consolidation of Grade of a course

Evalution Grade Grade points Weightage (W) Weighted grade
(©) points (GXW)
CE
ESE 3
Tota 4

Grade of Course Totd weighted grade points/ Tota weightage =

CE - Continuous Evaluation, ESE - End Semester Evaluation



UNIVERSITY OF KERALA
First Degree Programme in Zoology

Choice Based Credit and Semester system

(With effect from 2010 admission)
Scheme of | nstruction

Firs Degree Programme in Zoology is under Choice Based Credit and Semedter
system (CBCS). The duraion of the Programme is three years condgting of Sx semeders.
The duration of each semeder is five months (18 weeks) indusve of the days of
examinations.  There will be 90 working days and a minimum of 450 hours of indruction in a
semester.  An academic year will have two semesters. Odd semesters are from June to
October and even semesters from December to April and one month each semester bregk in
November and May. The totd number of credits of the Programme is 120. The totd number
of coursesis 37.

The language courses are didributed over the firgt four semesters.  Foundation course |
(English) isin thefirst ssmester and Foundetion course |1 in the second semeder.

Core courses - Zoology courses — are offered in dl the semesters except in the second
semester.  Hours for Project are digtributed over the fifth and sixth semesters and that for the
Fed sudy on fifth semester. Students of First Degree Programme in Zoology can choose
Open course | offered by any department other than Zoology is in the fifth semester. While
Open course |l, offered by the Depatment of Zoology is in the sixth semeder.
Complementary courses on dlied subjects arein the firgt four semesters.

The scheme of Ingruction and Evaduation of sudy components of First Degree Programme
in Zoology isgiveninthe Tablel.

Course number, Course Code, Course title and scheme of ingruction of Core Coursss,
Foundation Courses, Open Coursesand Project isgiven in Table 1.

Foundation coursell (CourseCode: ZO01221)

Foundation Course Il — Generd Informatics and Bioinformetics - is in the second semedter. It
has 72 ingructiond hours. 54 hours are for theory (3hours’ week) and 18 hours for practica
(Lhour/ week). Creditis 3. (No ESE for the practicd).

Core courses

Core Courses are offered by the parent department. The totd number of core
courses is fourteen - nirne theory courses, four practicd courses and one Project and Fedd
Sudy Course. The Core Course | (Course Code: Z01141) is prescribed for the first semester
and Core Course Il (Course Code: Z01341) for the third semester and Core Course IlI
(Course code: Z0OI441) for fourth semester are theory courses, each having 54 hours of
ingruction (3 hours/ week) and 3 credits. The Core Course IV (Course Code: ZO154)) is
Practicd | of theory courses ZO1141, 701341 and ZO1441. The practicd hours are
digributed one in the fird and two each in the third and fourth semesters Totd credits
dlotted for Practical | is 4. ESE of Practical | is a the end of V semester. Core Course V



(Course Code: ZO1542) of fifth semester has 90 hours (Bhours week) and 4credits. Core
Course VI (Course Code: Z01543) and Core Course VII (Course Code: Z01544) of fifth
semester are of 72hours (4 hours week) and with 4 credits each. Core Course VIII (Course
code ZO145) is Practicd |l of theory Core Courses 201542, 201543 and ZO1544 has 5
hours in fifth semester. End Semester examination of Practical 1l is a the end of the fifth
semester and 4 credits. Theory Core Course IX (Course Gde: Z1641) of sxth semeder is of
90 hours (5hours week) and 4 credits. Theory Qe Courses X (Course Code: Z01642) and
XI (Course Code 201643) of sixth semester are of 72 hours in syllabus (4 hours week) with
4 and 3 credits respectively. Core Courses X1l (Course Code: Z0O1644) is Practicd 11l of
Core Course Z01641 and Core Course Xl (Course Code: ZO1645) is Practica IV of Core
Courses Z01642 and Z01643 Three hours and three credits are dlotted for both courses.
Core Course XIV (Course Code Z01646) is the Project and Field sudy. In the fifth semester
3 hours are dlotted for Project and one hour for the Feld sudy. In the sixth semedter dso 3
hours are there for the Project. ESE for this course is a the end of the sixth semester and four
credits.

Open Courses
Open Coursel

Students of First Degree Programme have the freedom to choose Open Course |
offered by any disciplines other than the parent department. The students of First Degree
Programme in Zoology has to choose Open Course | offered by depatments other than
Zoology.

Open Course | in the fifth semester offered by the Department of Zoology is for the
Sudents of other disciplines It has 54 hours (3hours/ week) and 2 credits. Three courses are
designed for Open Coursel. Aninditution can choose any one of the following courses.

Open Coursel

CourseCode Title of course

Z01551.1 Public Hedlth and Hygiene

Z01551.2 HumanHedth and Sex Education
Z01551.3 Human diseases and their management

The scheme of ingruction of Open Course | isgivenin Tablelll.

Open Coursell

Open Course Il is for the dudents of Firsd Degree Programme in Zoology.
Ingructiond hours are in the sxth semester. 54 hours (3hours/ week) and 2credits are dlotted
for it. Three courses are prepared for Open Course II. An Inditution can choose any one of
the following courses.

Open Coursell

Course Code Title of the course
Z0I1651.1 Economic Zoology - Vermiculture and Apiculture
Z0I651.2 Ornamental Fish Production and management

Z0I651.3 Dairy farming and Broiler farming



The scheme of ingruction of Open Course Il isgivenin Table V.
Project and Field study (Course Code: ZO1646)

Core coursss include a compulsory Project and Feld study. Three hours esch are
given for project in the fifth and sxth semesters One hour for the Fdd dudy in the fifth
semester.  The Course Code is Z01646 and credits 4. There is no Continuous Evauation for
this course.

Scheme of Evaluation

Evduaion of dl theory and practicd courses involve Continuous Evduation (CE)
and End Semester Evauation (ESE). The proportion of the gade of CE and ESE 1.3. CE is
for 25% and ESE for 75%. All theory courses have ESE a the end of the corresponding
semesters.  But Practical courses have ESE d the end of fifth semester and & the end of Sixth
semester oly. Both Continuous Evdudion and End Semester Evauation are caried out
with direct grading. The system of five paint grade scale adopted isgivenin Table A

Table A. Five point scae of direct grading

Grade Performance Grade points Grade Range
A Excdlent 4 3.50t0 4.00
B Very Good 3 25010 349
C Good 2 1.50t0 249
D Averege 1 0.50t0 1.49
E Below Average 0 0.00 t00.49

I. Continuous E valuation (CE)

Continuous Evdudtion of each course will be done by the faculty member who is
engagng the course. CE is based on the student’s atendance, performance in the class tests,
seminars / assgnments and records of practicd. Assgnments and answer scripts are to be
returned to the students after evaluation. Tabulated statement of CE must be put up on the
department natice board prior being dispatched to the University.

The process of Continuous Evauation must be transparent.  Monitoring of the Fird
Degree Programme is done by committees a three levdls — Department Level Monitoring
Committee (DLMC), College Levd Monitoring Committee (CLMC) and Universty Leve
Monitoring Committee (ULMC). DLMC congds of the Head of the Depatment and al
teachers of the Department. They monitor the conduct of courses and CE. The Head of the
Department be the Chair person and a teacher sdlected by the DLMC from among the
members is the Convener.  College Levd Monitoring Committee will consder the
complaints not redressed by the DLMC.



CE of Theory courses( Weightage 4)
The different components consdering for CE of theory courses and corresponding
welightage are given in the Table B.

Table B. Components and weightage for CE of theory course

I\? 0' Component Weightage
1 Attendance 1
2 2 Classtedts 2
Seminar/
3 Assgnment 1
Tota 4

1. Attendance (Weightage 1)

The dlotment of gradesfor attendanceisgivenin Table C.

Table C. Grading of attendance

Attendance Grade
Above 90% A grade
86% to 90% B grade
81% to 85% C grade
75% to 80 % D grade
Attendance up to 75% E grade

A student with attendance below 75% cannot appear for the ESE.
2. Two Class Tests (Weghtage 2)

Two class tests shdl be conducted for each course during the semedter. Average
grades of the tests are consdered for CE. Weightage for this is 2 Question paitern of ESE
can be adopted for test papers. Grading processis smilar to that of ESE.

3. Seminar/ Assignment (Weightage 1)

Each student is required to do one seminar or one assignment for each course. Certain
topics for seminard assgnments are given dfter the syllabus of each course. These topics are
denoted for CE only. Seminar is to be graded based on the way of presentation, matter
content, etc. These factors can be graded on the five-point sceasgiven in Table A.

Assgnment is to be graded based on timely submisson, content, eic. on the five-point scae
asgivenin Table A.



CE of Practical courses. (Weightage 4)

The different components consdering for CE of Practicd courses and

corresponding weightage are given in the Table D.

Table D. Components and weightage for CE of Practical course

,\i’ Component Weightage
1 Attendance 1
2 Performance 1
3 One Class test 1
4 Record 1
Total 4
1. Attendance: (Weightage 1) same as givenfor theory CE in Table C.
2. Performance in laboratory : (Weightage 1) Grade the students in the five-point scae
asgivenfor theory (Table A).
3. Class test: (Weightage 1) One class test shdl be conducted for a practica course
during asemester. Grading processis similar to that of ESE.
For Practicd | (Course Code ZO1541) ingtead of class test consder the two
compulsory assgnments given in the syllabus.
4. Record: (Weightage 1) Record is to be assessed teking into account the following

points — timey presentation, content, accuracy of diagrams and neatness. Record
grading is dsoon the five-point scale as given for theory (Table A).

Modd tabulation sheets for Continuous Evauation score of theory and practicd courses are
gppended herewith.

First Degree Programmein Zoology

Continuous Evaluation Grade— Theory: Weightage 4

. . Weighted
Component Grade Grad(eGI;m nts We(\%tage Grade Point
(GxW)
Attendance 1
Classtest 2
Seminar/Assgnment
Totd 4




First Degree Programmein Zoology

Continuous Evaluation Grade— Practical: Weightage 4

. . Weighted
Component Grade Grade Point Weightage Grade Point

© (W) GxW)
Attendance 1
Performance 1
Class test 1

Record

Tota 4

I1. End Semester Evaluation (ESE) (Conducted by the University)

A. Theory
All theory courses have End Semester Examingtion & the end of the corresponding

semester.  The duration of examination is 3 hours per course. Weightage of theory ESE is 30
Grading is according to the five point scde. The question paper for ESE of theory courses
will be prepared by the Board of Externd Examiners appointed by the University.

The Scheme of Indruction and Evdudion of Firs Degree Programme in Zoology are given
inTablel.

The scheme of question paper of Theory Course with weightage is given in Teble V.

B. Practical:

End Semester Examination of Practicd | (Course Code Z01541) and Practica i
(Course Code: Z0O1545) will be hdd a the end of the fifth semester. Practical 111 (Course
Code: Z01644) and Practical IV Course Code Z01645) will be hed a the end of the sixth
semester. The duration of examination is 3 hours Weightage of Practicd ESE is 20. The
question pepers for the conduct of ESE of Practicad will be prepared by the Board of
Examiners gppointed by the Universty. Practicad examingtion is to be conducted by a team
of two externd examiners. A batch may contain a maximum of 15 candidetes per sesson of
the exam.

The scheme of question paper of Practical Course with weightage isgiven in Table V1.

C. Record

Each Practicd Course has a record book. Candidates must submit the record of
the corresponding Practicdl Course on the day of the end semedter examination before the
Extena Examings for ESE. Candidates without certified record book are not dlowed to
aopear for the examination.



D. Project and Field study

Reports relaed to project work and Fiedd sudy ae evduaed by the Externd
Examiners on the next day after the End Semester Examination of Practical 1V a the end of
sixth semester. Totd weightage for ESE is 20.

VivaVoce

Viva-Voce incudes presentation of the Project report and testing of the sudent's
knowledge on the project work and generd biologicd topics based on quetions asked.
Maximum time of ten minutes can be taken for evauating a candidate.
The didribution of weightage is given below.

Project Report 7
Viva-voce 8
Field study Report 5

Tota 20

Consolidation of Grade of a course having Continuous Evauation and End Semester
Evduation in 1:3 proportionisgivenin Teble VII.



First Degree Programme
Semester |

Zoology Core Coursell
Methodology and Per spectives of Science and Zoology

Course code—Z701141
No. of Credits— 3 Total hours54

Aim of the cour se

To introduce the methodology and perspectives of Science in generd o asto enable the
studentsto systematicaly pursue Zoology in relaion to other disciplines thet come under the
rubric of science.

Objectives of the course
To learn the fundamenta characteristics of science asa human enterprise
To understand how science works

To study to apply scientific methods independently
M ethodology of Science 35hrs

Modulel 3hrs
Introduction to scientific sudies scentific knowledge — laws, disciplines and revolutions

Modulell 8hrs

Methods, Tools and Experimentation: hypothess, theories and laws in stence, Hypothetico
deductive and inductive modds, smulaions and virtud testing, observetions, evidences and
proofs.

Module 111 10hrs
Scientific ingruments and techniques.  microscopeslight microscopes, dark-fidld, fluorescent
microscope and centrifuges  (self  dudy), phase-contrast microscope,  eectron  microscopes:
TEM and SEM, colorimeter, spectrophotometer, pH meter, chromatography, eectrophoress,
Microtome and histologicd staining techniques, Robotics

Module 1V 1l4hrs
Daa handing in Science desgn of expeimentsobservetion, data collection, naure and
types of data (typicd examples), trestment of data, data interpretation, sgnificance of
datidicad tools in data interpretation, erors and inaccurecies, indrumenta erors and
vaiables, human errors.

Data presentation tables, graphs (line grephs frequencies polygon, frequency curve and
ogives) and diagramgbar and pie); datidicd testing null hypothess, tes of dgnificance (t-
test), datitics based acceptance or rgection of a  hypothess (chi-square); deduction of
scientific correlation, patterns and trends.

Ethics in stence: (brif account only), scentific information-depogtories of scierific
information- primary, secondary and digita sources sharing of knowledge, trangparency and
honesty; danger or preconcelved idess Reporting of obsarvationd and experimenta data,
human bias biased observations, influence of observer on obsarvations, publications and
patents, Plagiariam



M ethodology of Zoology 1%hrs

ModuleV 6hrs
Naure and scope of Zoology: branches of Zoology, opportunities for further studies in

zoology, webgtes for zoology Sudies

ModuleV1 13hrs
Introduction to Zoology, taxonomy-definition, history, new trends and importance, mention
molecular taxonomy. Components of classfication, Taxonomic hierarchy- taxon, category
and rank. Linnaean hierarchy, nomenclaure, principles of nomenclature. Internationa Code
of Zoologicd Nomenclature (ICZN), rules of nomenclature, requisites — uni, bi and tri-
nomidism. Species gpecies concept and approach, taxonomic aids.

Suggested topics for assignments / seminars

Different types of microscopes,

Different types of centrifuges,

Coallection of different loca faunaand analysis of data,

Designing of an experiment of own interest

Condruction of bar diagram, histogram, pie diagram, frequency curve, frequency

plygon . o
Collect and identify five locd faunawith sysematic position

asrwdE

o
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First Degree Programme
Semester ||
Zoology Foundation coursel|
General Informatics and Bioinfor matics

Course code— 7201221
No. of Credits- 3 Total hours54

Aim of the course

To expand basic informatics skill and atitudes rdevant to the emerging society and dso to
equip the student to effectively utilize the digita knowledge resources for the study of
Zoology

Objectives of the course
To review the basic concepts and functiona knowledge in the fidd of informatics
To creste awvareness about nature of the emerging digitd knowledge society
To creste avareness about socid issues and concernsin the use of digitd technology
To learn the nature, gpplication and scope of Bioinformatics

General Informatics 36hrs

Modulel 6hrs

Overview of Information Technology: features of the modern Persond Computer and
Peripherds, computer neworks and internet, introduction to mobile phone technology,
purchase of technology, license, guarantee, warranty, overview of opeding sysem and
maor gpplication softwares.

Modulell 12hrs
Knowledge <ills for Higher Educetion : data information and knowledge, knowledge
management — Internet as a knowledge repository, academic search techniques, cregting your
cyber presence, open access initiatives, open access publishing modds. basic concepts of
IPR, copyrights and patents, plagiariam, introduction to use of IT in teaching and leaning,
case study of educational softwares. Academic services— INFLIBNET, NICNET, BRNET

Modulelll 10hrs

Socid Informatics : IT and sodey — Issues and Concerns — digitd divide IT and
development, new opportunities and new threats, cyber ethics, cyber crime security, privacy
issues, cyber addictions, information overload; hedth issues — guide lines for proper usage of
computers, internet and mobile phones. Locdizaion issues — IT and regiond languages — IT
for the disabled, the free software debate.

ModulelV 8hrs

IT @ Sevice of society: e-governance goplication and dae leve, oveview of IT gpplication
in medicine hedthcare, busness, commerce, industry, defense, law, crime detection,
publishing, communication, resource management, westher forecadting, education, film and
media, futuridtic IT — atificid Intdligence, virtud Redity



Bioinfor matics 18hrs

ModuleV 9hrs
Definition, Nature & Scope of Bioinformatics - Contrast between Bioinformatics and
Computationd Biology; Key Bio-sequences in Molecular Biology - DNA, RNA and Amino-
acid segquences -Popular Databases in Bioinformeatics - NCBI, DDJB, PDB, OMIM; BLAST
& FASTA sequence file formats, Approach of Comparative Biology based on sequence
comparison - The basc idea of sequence comparison (agorithms not required) - idea of
scoring matrices

Module VI 9hrs

The Blast search engine - important festures - Idea of Multiple sequence dignment —
Proteomics. Basic ideas of Protein Structure prediction Concept of Homology Modding
Idea of Molecular Phylogenetics - advantages and computationad procedure (only description
of use of a packege such as Phylip)- Basic concepts of computer Aided Drug Discovery
Gengd deription of drug discovery  pipdinee concept  of Persondized  medicine
Bioinformatics tools (i)Molecular Visudization Software - Rasmol (Basc features only) -
(i) ORF finding (iii) gene finding, (iii) BLAST (iv) Hydrophobicity Prediction (v) Single
Nucleotide Polymorphism (SNP) prediction usng GENSNIP

Practical Total hours 18
(No ESE for practicd)
a) Download a specified sequence from NCBI and search with it in BLAST and report
results with comments.
b) Download molecular gructure data files of DNA, Sugar, Water etc and ingpect them
through Rasmol. Make one measurement each on these molecules (distance, angles etc).
¢) Download a specified DNA sequence from NCBI and identify ORF & genes, if any, iniit.
(d) Download a specified AA sequence from NCBI and plot its hydrophobicity profile.
(e) Demongtrate SNP prediction usng GENSNIP.
Suggested topicsfor assignments/ seminars
1. Conduct of an experiment to demongtrate the use of BLAST
2. Vidt KEGG daa base and retrieve the list of completed genome project
3. Comparethe traditiond Phylogenetic methods with the Molecular Phylogenetics
4. Vist NCBI, EMBL, DDBJ, PDB. Ligt out the sdient features of them.
5. Write areport on various phases of Computer Aided Drug Discovery.
6. From internet locate some success stories of Computer Aided Drug Discovery

7. Write brief note on recent development of System Biology and Synthetic Biology.

8. Down load the human chromosome | in fastaformat and cut a portion of the



sequence, using gene finding tool predict the gene presant.
9. Write abrief note on different Phylogenetic tree building methods.
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Ragtogi et. d., Bioinformatics: Methods and Applications, Prentice Hall of India
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Web Resources

o www.fgcu.edu/support/office2000

o www.openoffice.orgOpen Office Official web ste

o www.microsoft.com/office MS Office web site

o www.lgta.org Office on-linelessons

o www.learnthenet.com \Web Primer

o www.computer.org/history/timeline

0 www.computerhistory.org

o www.kerdatmisson.orgKerala Gowt. I T Dept.

o www.technopark.og

0 http://ezineartides.com/Undersanding-The-1 Operation-Of -Mohile-Phone-
Networks& id=68259

0 http://mwww.scribd.com/doc/259538/All-about-mabile - phones

0 http://mww.studentworkzone.com/question.php? D=96

o http:/mww.oftc.usyd.edu.aw/edweb/revol ution/history/mobile2.html



First Degree Programme
Semester |11
Zoology CoreCoursell
Animal Diversity |

Course code—Z7201341
No. of Credits— 3 Total hours 54

Aim of the course
To provide the students with an in-depth knowledge of the diversity in form, structure and
habits of invertebrates.

Obj ectives of the course
To learn the basics of systematics and understand the hierarchy of different
categories.
To learn the diagnogtic characters of each phylathrough brief studies of typica
examples.
To obtain an overview of economically important invertebrate fauna

Modulel
Introduction, Two kingdom dassfication and Whitteker’'s five kingdom classfication.
Advantages and disadvantages of five kingdom classfication (salf study)

Modulell 10hrs
Kingdom Protigas generd charecters, structure and zoologicd importance and systematic
pogstion of Actinophrys, Noctiluca, Paramecium and Opalina. Parasitic protozoans

morphology, life higory, pahogenicdty and prophyllaxis of Entameoba histolytica,
Trypanosoma gambiense and Plasmodium vivax.

Modulelll 8hrs

Kingdom Animdia Outlines of dassfication — Subkingdom Meswoa, Subkingdom Perazoa,
Subkingdom Eumetazoa. Levds of organization— cdlular, tissue organ. Divisons o
Eumetazoar Radiata, Bilateria, Acodomaa, Pseudocodomata, Eucodomata, Protostomia,
Deuterosomia. Sub  kingdom  Meozoar generd  charactors, eg.  Rhopalura.
Sub  kingdom Parazoa- generd characters and mention the classes of Porifera

Cddspongia, eg.Sycon; Hydrospongia, eg. Euplectella; Desmospongia, eg. Spongilla.

Module 1V 4hrs
Phylum Codenteratas Genera characters (sdf <sudy). ClassesHydrozoa eg Obelia,
Physalia; Scyphozoa eg. Aurelia, Rhizostoma; Anthozoa eg. sea anemone, Madrepora.
Generd topic- Polymorphiam in codenterates.

ModuleV 7hrs
Phylum Platyheminthes. General characters (sdf study). Classes Turbelaria eg. Bipaliun
Trematoda eg. Fasciola; Cestoda, eg. Teania solium

Phylum Nemaoda generd characters (sdf study), eg. Ascaris, Ancylostoma, Enterobius,
Wuchereria.

Phylum Anndida Generd characters (sdf study). Type- Earthworm (self study). Classes



Polycheeta eg. Aphrodite, Aenicola; Oligocheeta eg. Nerels, Heteroneries, Hirudinaria eg.
leech. Genegrd topic- Vermiculture (brief account)

ModuleVI 16hrs
Phylum Arthropoda: Generd characters (self study), Type- Penaeus. Mention the classes. &
cockroach, Limulus, Eeupagurus, Sacculina, termite, honey bee, scorpion.

Phylum Onychophora generd characters, eg. Peripatus. Generd topic:  Apiculture,
Sericulture.

Module VII 9hrs
Phylum Mollusca Gengd characters (sdf study), Classes- Monoplacophora, eg. Neopilina;
Amphineura, eg. Chiton; Aplecophora, eg. Neomenia, Gastropoda eg. Pila; Scaphopoda, eg.
Dentalium Pdicypoda eg. Perna, Terido; Cephadopoda, eg. Sepia, Octopus. Generd topic-
Economic importance of mollusca - emphasis on pearl culture,

Phylum Echinodermata Generd characters (sdf study) Classes Aderoides, eg. Asterias,
Ophiuroidea, eg. Ophiothrix; Echinoidea, eg. Echinus; Holothuroidea, eg. Sea cucumber,
Crinoidea, eg. Sealily.

Suggested topicsfor assignments/ seminars

1. Paragitic Protozoa

2. Corasand cord reefs

3. Polymorphism in Cnidaria

4. Lifehigory of Fasciola

5. Nematode paragites (any three)

6. Economic importance of earthwormand vermiculture
7. Economic importance of molluscs

8. Mus culture

9. Pearl culture

10. Economic importance of insects

11. Insect pests of crop plants

12. Socid insects

13. Mosquitoes- morphologica differences and diseases
14. Crustacean larvee.
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Pearse, V., Pearse, J., Buchshaum, M. and Buchsbaum, R. (1987). Living
Invertebrates. Blackwe | Scientific Publications, Cdifornia
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First Degree Programme
Semester 1V

Zoology Core Courselll
Animal Diversity 11

Course Code— 701441
No. of credits— 3 Total hours54

Aim of the course
To provide the sudents with an in-depth knowledge of the diversty in form, structure
and habits of invertebrates.

Objectives of the course
- Tolearnthe generd characterigtics and classfication of different classes of
vertebrates
To get an understanding of the vertebrate evolutionary tree
To understand genera aspects of gpplied interest

Module | 6hrs
Introduction, Phylum Chordatac generd characters and their classfication into three
aubphyla (sdf study). Subphylum Urochordata general characters, Class Larvacea eg
Oikopleura; Class Ascidiacea eg.Ascidia (Mention retrogressve metamorphosis) and
Class Thdiacea eg. Salpa. Subphylum Cephdochordata-generd  characters, eg.
Amphioxus

Modulell 10hrs
Subphylum Vertebrata general characters Divison 1 Agnatha -generd characters,

Class Cyclosomata eg.Petromyzon, Class Ostracodermi Divison 2 Gnathostometa
generd characters Classfication into Super class Pisces and Tetrapoda. Super class
Pisces- generd characters and dlassfication, Class Placodermi, Class Chondrichthyes,
Sub class Elasmobranchi eg. Narcine, Sub dass Holocgphdi eg.Chimaera; Class
Ogechthyes-

Sub cdass Choanichthyes Orderl Crossoptergii eg Latimeria, Order 2 Dipnoi eg



Protopter us, Subclass Actinopterygii-Super order Chondrostel eg Acipenser.

Super order Holostei eg Lepidosteus Super order Teleostei ey Anabas, Clarius,
Saccobranchus, Ophiocephalus, Echeneis  Generd topic. Accessory respiratory
orgars in fishes.

Modulel Il 5hrs
Super class Tetrgpoda Sdient feastures Class Amphibia - general characters (sdf
dudy). Classfication- Order Urodela eg Amblystoma, Order Anura eg. Hyla, Bufo,
Rana

Order Apoda eg. Ichthyophis. Generd topic: Parental care in amphibia

Module 1V 9hrs
Class Reptilia - genera characters (sdf sudy). Classfication - Subdass Angpsda -
Order Chdonia eg Chelone; Subclass Pargpsda eg Ichthyosaurus; Subclass
Digpsda Order  Rhynchocephdia eg Sphenodon, Order Squamata- Suborder
Lacertilia egCalotes, Chamaeleon, Draco , Hemidactylus Suborder Ophidia eg.
Naja naja, Vipera, Bungarus, Enhydrina, Ptyas, Lycodon, Tropidonotus, Dryophis,
Typhlops and Eryx johni, Suborder Crocodilia eg. Crocodilus Alligator; Subclass
Syngpsda eg Cynognathus. Generad tguc: Identification of poisonous and non
poisonous snakes

Module V 5hrs
Class Aves- genard characters (sdf study). Classification- Subclass Archeornithes eg
Archeopteryx; Subclass Neornithes Super order Paeognathae eg.Sruthio and Emu,
Super order Neognathee ey .Grey heron, Vulkure, Kite, Pavo, Kod, Owl,
Woodpecker, Crow. Generd topic: Migration in birds.

Module VI 19hrs
Class Mammdia — Dealled sudy: Anatomy of Homo sapiens Generd characters and
dasdfication of Class Mammdia- Subclass Prototheria eg. Tachyglossus; Subclass
Metatheria eg. Macropus; Subclass Eutheia- Order Insectivora eg. Paraechinus
Order Dermoptera eg. Galeopithecus Order Chiroptera eg.Pteropus, Order Primates
eg. Loris, Orangutan, Order Carnivora eg. Leo s, Felis domesticus Canis familiaris,
Herpestus Order Cetacea eg. Delphinus, Order Perissodactyla eg. Equus, Order
Artiodactyla eg . Camelus, Hippopotamus Order Proboscidia eg. Elephas. Order 10
Srenia eg. Dugong, Order Hyracoidea eg. Procavia, Order Rodentia  eg.Rattus,
Order Lagomorpha eg. Oryctolagus Order Edentata eg. Dasypus novemcinctus
(Armeadillo), Order Pholidota eg. Manis, Order Tubilidentata eg. Orycter opus

Generd topic: Dentition in mammals

Topicsfor assignments/ seminars

1 Migration in fishes.

2 Parentd careinfishes.

3 Caudd fininfishes

4. Snake venom and its uses.

5. Volant adaptations of birds.

6. Adagptations of feet and beek of birds.

7. Economic importance of mammals.

8 Mammalian resources of the forests of Kerda



9. Hying mammals.
10. Endangered mammals.
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First Degree Programme
Zoology Core Course IV
Practical | - Methodology and Per spectives of Science and
Zoology, Animal Diversity | and Animal Diversity |l

Course Code— 7201541
No. of credits— 4

Aim of the course
To provide a hands on training experience in anatomy through smple dissection and

mountings

Obj ectives of the course
To familiarize gudents with conventiond organ system in common, eesly avalable
animas.
To emphasize the adage that * seeing is bdlieving’ typica examples and economicaly
important specimen (preserved) to be sudied.
To study and carry out routine clinical andyss of blood and urine.

M ethodology and Per spectives of Zoology

Study of the following instruments
1. Compound microscope



2. Centrifuge
3. Colorimeter

4. Microtome
5. pH Meter

Biostatistics

Graphs, Tables, Histogram, Pie diagram

mean, median, mode, standard deviation and standard error
gudents' t- test and chi- square test

Animal Diversity |

Minor Practicals- any four.

1. Nereis— pargpodium

2. Earthworm — body setee

3. Cockroach — sdivary apparatusin Situ

4. Cockroach — mouth parts

5. Honey bee — mouth parts/ mosquito - mouth parts
6. Prawn — gppendages

Major Practical —any two

1. Earthworm — nervous system
2. Cockroach — nervous system
3. Prawn — nervous system

Taxonomy

Identification and dassfication of the following specimens

1. Protista— Actinophrys, Noctiluca, Pramecium, Opalina— any 2

2. Phylum Porifera— Euplectella, Spongilla- any 1

3. Phylum Cnidaria— Hydra, Obelia, Physalia, Aurelia, Sea anemoneMadrepora— any 3
4. Phylum Nematoda— Ascaris made and femae (entire)

5. Phylum Platyheminthes— Bipalium, Fasciola, Teania solium—any 1

6. Phylum Anndida— Earthworm, Ner s, Leech, Aphrodite, Arenicola — any 1

7. Phylum Onychophora— Peripatus

8. Phylum Arthropoda — Cockroach, Limulus, Eupagurus, Sacculina, Honey bee, Lepisma,
Scorpion — any 3

9. Phylum Mallusca — Chiton, Pila, Xancus, Dentalium Perna, Mytilus, Teredo,

Sepia, Octopus. — any 2

10. Phylum Echinodermata — Starfish, Brittle star, Sea urchin, Sea.cucumber, Sealily — any 2

Animal Diversity |1

Minor practical

Fishes - placoid scales of Scoloidon and cydoid and ctenoid scales of Anabas
Osteology

Human limb bones, girdles, typica vertebra, atlas, axis, thoracic and lumbar vertebrae and
lower jaw.

Turtle - cargpace and plastron.



Taxonomy

Prochordates—Amphioxus (entire)

Pisces - 2 cartilaginous fishes, 2 fishes with accessory respiratory organs, 2 edible fishes and
2 culture fishes.

Amphibia- any 3 (representing the three orders).

Reptilia- 2 poisonous and 2 non -poisonous snakes, Draco, Chamael on

Aves- Different feathers, Pigeon.

Mammals- Bat

Compulsory assignment for practical

Anima Diversity | (5% of practicd CE)

Students shdl collect any 2 invertebrates/parasites/pests specimens and prepare a brief note
induding taxonomy and submit for evauation.

Anima Diversty Il (5% of practica CE)

Students shdl collect any two loca fish and prepare abrief note including taxonomy and
submit for evauation.

First Degree Programme
Semester V

Zoology CorecourseV
Cell Biology and Molecular Biology

Course code— 7201542
No. of credits— 4 Total hours 90

Aim of the course
To educate the sudent on the fundamenta structure, biochemistry and function of the cdl
and the principles of molecular biology and gene manipulaion

Objectives of the course
To study the ultra-structure of prokaryotic and eukaryatic cdls
To study the nature, replication and modification of thegenetic materia of
eukaryotes
To obtain abroad concept of gene expresson and regulation

Cell Biology 50 hrs
Modulel 38hrs
Higtory, development and scope of cdl biology, discovery of cdls; cdl theory and itsmodern

verson (sAf study).
Cdl and its components: basic types of cels- prokaryotic and eukaryatic,



nature and comparison (saf study)

Ultra dructurd organizetion and functions Plasma membrane- ultra structure flud mosaic
modd , functions of plasma membrane, trans-membrane transport. Cdl communication- cdl
sgnaling and signd transduction, basic dements involved.

Mitochondria- dtructure, functions, mention oxiddive phosphorylaion and dectro transport
chan.

Endoplasmic reticulum - morphology, types, functions and formetion.

Golgi bodies - morphology, types, functions (role in secretion) and formation.

Lysosomes morphology, mention mgor groups of enzymes, dassfication, polymorphiam
and functions.

Microbodies - moaphdogy, mgor enzymes peoxisomes and glyoxisomes functions.
Ribosomes - dfferent types, subunits, functions.

Proteosomes - structure, ubiquitin - tagged protein degradation.

Centrioles and basdl bodies- structure and functions.

Cytoskdeton- microtubules microfilaments and  intermediate  filaments  examples and
functions.

Interphase nudeus - goss dructure and functions, nuclear envelope- pores and pore
complexes, nuclear laminga, formation of NE, nucleoplasm nature and importance

Nudedlus - structure, nucleolar cyde, nudeolar organizer and functions.

Chrometin - euchromatin and heterochromatin, nucleosomes, unit fibre, solenoid fibre, ad
higher order of organization, condensaiion and cailing.

Chromosome - dructure of a typicd metgphase chromosome;, giant chromosomes- polytene
chromosomes lamp brush chromosomes; endomitosis.

Modulell 8hrs

Cdl Divison cdl cyde- Gi, S G, and M phasss (mention Go, and Do sages and ther
sgnificances); amitods (brief account only). Mitoss (sdf sudy). Meods description of dl
stages, synaptonemd complex, sgnificance

Modulelll 2hrs
Biology of cancer: characteridics of cancer cells, dedifferentiation of cancer cdls, theories of
cancer, carcinogenesis, oncogenes and tumor Suppressor genes

Module IV 2hrs
Agng: cdlular and other changes, gpoptosis, causes of aging, mention free radicds and
superoxide dismutase (SOD), theories of aging

Molecular Biology 40 hrs

ModuleV 16hrs
Introduction: hitory, development and scope.

Nature of gengtic maerid: search for the gendic materid, Griffith's experiment,
transformation, contributions of Avery, Mac Leod and Mc Caty, Conra & Stern's
experiment with TMV, Hershey & Chase's experiment, transduction.

Compodtion and dructure of nudeic acids - Watson - Crick modd of DNA, clover ledf
model of tRNA, different types of DNA and RNA; DNA replication in prokaryotes and
eukaryotes - Semi-consarvaive mehod, Messdson & Sahl  expeiment, replicaion
meachinery and mechanism; modification and repair of DNA.

ModuleVI 15hrs



Gene Expresson: contributions of Garrod, one gene — one enzyme hypothes's, one gene one
polypeptide hypothess, centrd dogma of Molecular Biology, centrd dogma reverse, co-
linearity of genes and gene products.

Genetic code - deciphering / cracking the GC, characterigtics of GC, codon assgnment and
wobble hypothes's.

Mention contributions of Nirenberg and his asociaes, Khorana and  his  associates.
Transcription of RNAs - RNA  polymerases, transcription  factors, mechanism  of
transcription,  post-transcriptional modifications of mRNA, rRNA  and tRNA, reverse
transcription, trandaion — meachinery and mechaniam; pogt trandationd modification  of
praeins, role of chaperonesin protein normd folding and protection

Module VII 5hrs
Gene reguldion: in prokaryotes (inducible and repressive systems); operon concept — Lac
operon and Trp operon

ModuleVIlI 4hrs
Bacteria Recombination: transformetion, conjugation and
transduction (generd and specidized transduction)

Suggested topics for assignments/ seminars

1. Badic properties of cdls

2. A brief higtory of sudies on plasma membrane Structure

3. Role of Cat+ in sgnd transduction

4. Chemicd components of: @ Endoplasmic reticulum b) Golgi bodiesc) Lysosomes
d) Ribosomes

5. Modds of ribosome structure

6. Lysosomes and storage diseases

7. Phenylketonuria

8. Alkgptonuria

9. Albinism
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First Degree Programme
Semester V

Zoology Core Course VI
Genetics and Biotechnology

Course Code— 7201543
No. of credits— 4 Total hours72

Aim of the course
To educate the students on the underlying genetic mechanism operdting in man and state
of the art bio-techniques

Objectives of the course
To learn the mechanism of crossng over and inheritance patternsin man.
To undergtand the principles and techniques involved in DNA technology and get an
overview of modern techniques like PCR, Hybridomatechnology, gene therapy and

human doning
Genetics 37hrs
Module 1 8hrs

Introduction, Mendd and his experiments, rdevance of Mendd’'s princples in modern

genetics (sdf dudy); genetic terminology-gene, dlee, genotype, phenotype, genome  wild
type and mutant type , test cross, back crossand reciproca cross.



Interaction of genes: Alldic, incomplete dominance, lethd and codominanceon  dldic,
complementary gene action (sdf study); Co-epidasis, dominant (festher coat) and recessive
(coat colour), polygenic attion (skin colour), peotropisn(one example). Multiple alldes
ABO Blood group system, Rh group and its inheritance.

Module 11 8hrs
Linkege, crossng over and recombination Linked genes linkage groups, chromosome
theory of linkege, factors affecting linkage, crossng over and recombinaion, mechanism,
kinds and factors affecting crossng over and its sgnificance  Chromosome mapping (brief
account only).

Sex Linkage Characterisics of sex linked inheritance, sex linked inheritance of man
(cdour blindness  and haemophilia), incompletdy sex linked genes , holandric genes, sex
limited genes and s=x influenced genes.

Module 111 8hrs

Sex Determination: Environmenta factors on sex  determination, mention genic baance
theory, chromosome theory of sex deeminaion, chromosoma mechanism of sex
determination(XX-XY, XX-X0O,ZZ-ZW), sex determination in man, role of Y chromosome
, Bar bodies, dosage compensation and Lyon hypothess. Chromosome mosaicisn Mention
inter sex, gynandromorph and hermaphrodite.

Module IV 6hrs
Mutation Types of mutations - somatic, germind, spontaneous, induced, autosomd and
dlosomd, euploidy and aneuploidy. Gene mutation, molecular bass of mutation,induced
mutation- chemical, ionizing and non ionizng

Module V 3hrs
Cytoplasmic inheritance:  Mitochondrid DNA, kgppa paticles in  paramecium, maternd
effectsin Drosophila

Module VI 4hrs
Human Genetics: Kayotyping, norma chromosome compliment, pedigree  andyss,
chromosomd  anomdies in man, autosomd (eg. Down syndrome, Edwards syndrome),
dlosomd (eg. Klinefdters syndrome, Turner’ s syndrome)

Biochemica genetics: Human biochemicd genetics, hiochemicd pathway of phenyl danine,
tyroane meabolism in normd man. DisordersPhenylketonuria, Alkaptonuria, Tyrodnods
and Albinigm.

Biotechnology 35 hrs

Module VII Shrs
IntroductionScope of biotechnology, emerging branches of biotechnology.

Genetic engineering and recombinant DNA  technology, techniques in gene doning,
resriction endonucleases, ligases, maor steps in cutting and joining of DNA , tods usad in
recombinant DNA technology, vectors, plasmids, probes linkes host cdls, transformation
and detection of recombinant molecules



Module VIII 6hrs
Genomic library, condruction of genomic library and cDNA library, Polymerase Chain
Reaction-besic steps and gpplicatiors of PCR ,DNA sequencing (Sanger method, Automated
sequencing), patenting DNA sequences.

Module IX 5hrs
Blotting Techniques Southern Northern and Western blotting, DNA fingerprinting.

Module X 6hrs
Human Genome Project, hybridoma techmology and monodond antibodiesgene transfer
techniques (chemica treatment, dectroporation, lipofection, microinjection, retro vird vector
method, embryonic sem cdl method and shot gun method); tansgenic microbes, plants and
animds.

Module XI 4hrs
Gene theargpy: somatic gene thergoy and germ line gene therapy; gene doping and its
implications; DNA vaccines; Human cloning —therapeutic and reproductive cloning.

Module XII 5hrs
Practicd applications of biotechnology-in  medicing,  agriculture, indudry, pollution control,
forendgcsand judiciary. Potentia hazards of biotechnology.

Bio-ethics- problemsand solutions. Biotechnology in future.

Suggested topics for assignments/ seminars

1 Mendd’s laws.

2 Blood groups.

3 Intersexes, hermaphrodites, and gynandromorphs.
4. Gendic counsding

5 Human Genome Project.

6. Applications of DNA fingerprinting.

7. Ethicd and socid issues of Biotechnology.

8 Complimentary gene action.

9. Incomplete dominance.

10. Chemicad mutagensin food.
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First Degree Programme
Semester V
Zoology Core course V|
| mmunology and Microbiology

Course code— 7201544
No. of credits— 4 Total hours72

Aim of the course
To update the student on the scope and importance of dinica immunology and create an
awareness about the inherent dangers of microbes

Objectives of the cour se
To enable the student to understand the principles and mechanisms of immunology
To learn the mafunctioning and disorders of the immune system
To get abroad understanding of microbes and their economic importance with specid

reference to pathogenic forms.
I mmunology 37hrs
Modulel 2hrs

Introduction, history, development and scope.

Modulell 3hrs
Immunity: definition, dassfication of immunity. Innate (nonspecific)— species, racid ad
individuad IM with examples, acquired (specfic active IM (naturd and atifidd) with
examples, pessive IM (naturd and artificid) examples.

Modulelll 6hrs
Immune system: organs and tissues of the immune system. Primary (centrd) - thymus bone
marrow, bursa of Fabridi; secondary (peripherd)- spleen, lymph nodes, MALT ec. Cdls
lymphocytes — T cdls and B cells — formation, development and maturation; pasma cells and
nul cdis — naurd killer cdls, killer cdls, lymphokine - activated killer cdls; phagocytes /
mecrophages, antigen  presanting  cdls —  macropheges, B-lymphocytes, dendrite  cdls
Langerhans cdls; fdlicular dentrite codls neutrophils eosnophils  besophils mast  cdls.
Mitogens — mention only

Module 1V 14hrs

Antigens (immunogens) (Ag): ddfinition, complete antigens, haptens, antigenic  determinants
or epitopes, antibodies (Immoglobuling)- definition, generd dructure of Ig, 1g determinants,
physico-chemicad properties of Ig, dasses of Ig G, M, A, D, E; mention abnormd Igs,

atigen — antibody reactionss mechanism (mention zone phenomenon), precipitation
reections, agglutination reactions, complement fixation, neutrdization, opsonisation (lrief
accounts only)

Complement system:  definition, generd features, mgor hisocompatibility complex (MHC)
(brief account only). Immune response- definition, types of immune responses- humord
immune response (antigen mediated immunity - AMI) and cdlular immune response (cdl



medialed immunity - CMI) in deal, inducion of CMI, mention cytokines, define
immunologicad memory, immunologica tolerance and immune suppression

ModuleV 12hrs
Hyper sengtivity / dlergy: definitions, dassfication types I, 11 and Il (Brief accounts only);
immuno deficiency diseases (ID)- ddfinition, primary IDs, disorders of immune mechanism
(humad, cdlular and combined IDs), disorders of complements, disorders of phagocytoss,
mention one example each, secondary IDs - mention example, an account of Acquired
Immune Deficiency Syndrome (AIDS); Auto immunity-definition, mechanism, mention Al
dissases, trangplantation  immunity-definition, dasdfication of trangplants, graft versus host
reactions,graft rgection, mechanism of graft rgection, factors affecting graft survivd,
Immunistion and vaccnation-  definitions,  vaccines, types of immunization-  active
immunizetion- killed and live dtenuated vaccines, microbid extracts vaccine conjugetes,
toxoids, recombined vaccines, DNA vaccines, passve immunization- pooled normd human
Igs, spedific 1gs (hyper antisera); combined immunization

Microbiology 35hrs

Module VI 1l4hrs
Introduction:  history, devdopment and scope Importance of microbes in vaious ways
beneficid, harmful, ecologicd and others.

Classfication of microbes paticdes broad classficatior viruses  different  groups
examples, mention viroids and prions, Mycoplasmas, Rickettsiae and Chlamydiae; Bacteria:
1. Archaea — dgnificance of extreme life formg(Methanoarchaea, extreme haophiles and
thermophiles); Eubecteria (=Bacterid) Mgor groups of Eubacteria Bergey’'s sysem of
classfication; modern methods dassfication of Eubecteria (outline only  with  familiar
examples)- Nonphotosynthetic proteobacteria- (Fermentative Rods and Vibrios) ex. Vibrio,
Pasteurella (oxidetive rods and cocci) eg. Pseudomonas, Azotobacter, Rhizobium;
ChemoHlithotrophic becteria- eg. nitrifying, sulphur and iron becterig;

Firmicutes (eg. Staphylococcus) and Actinobacteria (Coryneform bacteria);

Phototrophic bacteria (Cyanobacteria); Algae-( details not expected

Protista- different groups: examples Plasmodium, Giardia; Fung- Mention different groups
— example Candida. Structure of abacteriophage and atypica bacterium

Module VII 9hrs
Applied microbiology: various fidds emphess on environmentd, agriculturd, medicd,
biotechnologicd, indudtrid and strategic fidds

Module VIII 12hrs
Symbiatic microbes: microbes with other microbes, microbes with plants

microbes with animas microbe — human hodt interactions norma human microbiota of
vaious organs- mention ay 3 examples, pathogenic microbes — mention ay 3 examples,
microbid toxins — mention any 2 examples.

Microbid diseases in man (of skin, respiratory sysem efc)- vird — chicken pox, meedes,
cold, herpes hepditis, poliomyditis becterid — diphtheria, pneumonia, leprosy, omithoss
fungd — aspergillos's, candidiass and others — maaria



Suggested topics for assignments/ seminars

Factros affecting innate immunity

Defense mechaniams of the body againgt infections
Factors affecting antibody production

Theories of antibody production

Organ transplantation

Immunisation and vaccination

Anticeptics and antibiotics

Sterilisation and disnfection

Angphylaxis

10. Inflammation and fever

© OoONOOPWDNE

11. Blood transfuson and safety

12. Timing of vaccination: Nationd Immunization Schedule
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First Degree Programme
Zoology Corecourse VIl
Practical 11 - Cell Biology and Molecular Biology, Genetics and
Biotechnology and mmunology and Microbiology

Course Code— 7201545
No. of credits— 4

Aim of the course
To expertise the student to carry out routine hematologica and microbiologica techniques

Objectiv es of the course
1) To prepare and observe chromosoma arangements during cdll divison
2) To sudy chromosomd aberraionsin man
3) Togan of broad knowledge of conventiond biotechnologica procedures
4) To perform routine blood andysis.

Cell Biologyand Molecular Biology

1 Saning of prokaryotic cdls (a) Lactobacillus from curd (b) Nitrogen fixing becteria
(Rhizobium) from root nodules of legumes

2. Saning of eukaryotic cdls: buccd epithdid cdls (observe Barr body)

3. Study of cdl organdles

4. Mitosis stagesin onion (Allium cepa) root meristem (squiash preparation)

5. Cdculaion of mitotic index and metaphase index in root meristem of Allium cepa

6. Meoss dagesin tedtis of grass hopper (demondration only)

7. Giant chromosomes in Diptera (Drosophila  Chironomus lavae) sdivay gland cdls

(demondration only)



Genetics
1. Study of monohybrid cross using coloured beeds.
2. Study of normd chromosome compliment and karyotype of man.
3. Study of genetic syndromes and abnorma karyotypes of man
(Klinefelter’s syndrome, Turner’s syndrome, Down syndrome and Edward syndrome).
4. Sudy of Barr body and its significance (in stained buccd epithelid cdls).
5. Congtruction of Pedigree chart.
6. Study of phenotypic characters of male and female Drosgphila

Biotechnology
1 DNA extraction

2. Polymerase Chain Reaction

3. Southern blotting and Northern blotting

4. Genedoning

(Demongtration in the Department / Visit to research inditute / CD display)

Immunology and Microbiology

1. Callection of blood, and study of the effect of anticoagulant.

2. Totd and differentid count of blood cdls.

3. ABO and Rh systems of blood grouping.

4. Microscopic observetion and study of gained preparations of any two microbes



First Degree Prog amme
Semester VI
Zoology Core Course I X
Physiology and Biochemistry

Course Code— 701641
No. of credits—4 Total hours90

Aim of the course
To improve the student’ s perspective of health and bology through in-depth study of human

physidlogy

Objectives of the cour se
To study the different system and the inherent disorders/ deficienciesinvolved
therein.
To learn the Structure and functions of bio-molecules and their role in metabolism

Physiology 60hrs

Modulel 6hrs
Nutritiond Physiology: generd introduction, types of nutrition, mechanicd and chemicd
changes of food in the dimentary canad balanced diet, nutritiond disorders — PEM |, vitamin
deficiency , defidency of iron, iodine and cddum, lifestyle diseases, role of fibres, rervous
and hormond control of digestion

Modulell 8hrs
Circulaory Physology: Blood Compostion and functions of blood plasma and formed
edements blood groups, mechaniam of blood datting, intrindc and extringc pathways,
dsordes of blood dotting, anticoagulants heartbest, conducting sysem and pace meker,
pulse and blood pressure, dinica significance, control of cardiac activity, common cardio

vacular  dissases - aterioscleross,  atherosdeross, Myocardid  infarction
eectrocardiogram, angiogram, angioplaty. Lymph and lymphetic system (brief account)

Modulelll 8hrs
Respiraory Physology: Gas exchange, respiratory pigmentss dructure of  haemoglobin,
trangport of O2- Oxyhaemoglobin curve, Bohr effect, transport of CO2 -cabonic acid,
carbamino haemoglobin, bicarbonate and chloride shift, regulaion of respiration — neurd and
chemicd; respiratory disturbances — gpnoea, dyspnoes, hypoxia, hypo and hyper capnia,
agphyxia, carbon monoxide poisoning, bronchitis, asthma. Physiologicd effects of smoking

Module IV 8hrs
Rend Physology: Nephron — dructure, urine formation, counter-current multiplier system,



roe of kidney in osmoreguldion compodtion of urine, dnormd condituents of urine,
regulation of kidney functions, rend disorders — nephritis, haematurea, rend cdculi, acidogs
and dkdoss — Didyss and kidney trangplantation.

Module V 8 hrs
Musdle Physology: Brief account of types of nusdes, fast and dow twitch muscles, red and
white muscles. Ultra dructure of dristed muscle fibre, muscle proteins, smple muscle twitch,
summetion, tetanus, tonus, All or None law, fatigue, oxygen dehbt, rigor mortis. Physologicd
and biochemicd events in muscle contraction.

Module VI 6 hrs

Nerve Physology: Neurons — dructure, types of neuron (sdf study). Synapse and types of
syngpse, nerve impulse prgoagetion, syngptic transmisson. Reflex action, refractory period,
neuro tranamitters, eectro encephdo gram. Nerve disorders — epilepsy, Alzhemer’'s disease,
Parkinson's disease.

Module V11 5 hrs
Sensory  Physology: Structure of eye and ear (sdf dudy). Physology of vison,  visud
dements and pigments, photo chemidry of vison. Eye defects — myopia hyperopia
presbyopia, adigmatiam, cataract. Structure of ear and mechanism of hearing, hearing
impairments — deafness, labyrinthine disease Olfactory, gustatory and tactile sense organs

Module VIII 3hrs
Reproductive physology: Mde and femde reproductive organs (sef sudy). Reproductive
cydes, puberty, adolescence, pregnancy, parturition, lactation and birth control.

Modulel X 8hrs
Endocrinology: Endocrine glands in man, hormones and disorders, feedback mechanism,
mechanism of hormond activity.

Biochemistry 30hrs

Module X 8hrs
Biomolecules: micromolecules, macromolecules  water, buffer sysems and importance;
Carbohydrates-dructure, dassfication- monosaccharides (trioses, tetroses, pentoses, hexoses,
ddoses, ketoses), disaccharides and  polysaccharides (homo and  hetero  polysaccharides);
biologicd functions of carbohydrates.

Lipids- dasdfication smple lipids (neutrd fas and waxes), conjugated lipids (phospho
lipids, sphingo lipids, glyco lipids ledthins, cephdins ocerébroddes, ganglioddes), derived
lipids (fatty acids, steroids, progtaglanding), biologica functions of lipids.

Proteins - dasdficdtion of proteins, amino acids basc dructure, dructure of protein-
primary, secondary tetiay and quaenary dructures, haemoglobin as aypicd proten,
biologicd functionsof proteins

Module XI 16hrs
Metabolism:  Cabohydrate  metabolism  —  glycogeness,  glycogenolyss,  hexose
monophosphate  shunt, metabolic pathway of glucose- dycolyss, Kreb's cycle dectron
trangort  series, chemiosmotic  theory, energetic; hormond control  of  carbohydrate
metabolism.



Lipid metabolism — hydralyss of lipid, beta oxidation, mention dpha and omega oxidation
of fatty acids, hormond control of lipid metabolism, hormond contral of lipid metabolism.

Protein metabolism — deamindion, transaminatiion, formation of urea, hormond control of
protein metabolism.

Module XI | 6hrs
Enzymes Chemicad nature, mechanism of enzyme action, factors affecting enzyme activity,
kingtics of enzyme action, Michadis — Menten eguation, iso enzymes, co-enzyme, co-factors,
enzyme activation and inhibition.

Topicsfor assignments/ seminars

1. Amino Acids

2. NucleicAcids

3. Enzymes and their Classification

4. Nutrients

5. Vitamin deficiency diseases — symptoms and diagnosis

6. Hormone deficiency diseases— symptoms and diagnoss

7. Body temperature and its asmoregulaion.

8. Human brain

9. Instruments used for the diagnosis of circulatory disorders.

10. Kidney rdaed diseases and their diagnogtic insruments.

11. Brain related diseases and their diagnodtic toals.

12, Submission of endocrine glands of mammal's (goat, cow, buffao, pig) description.
13. Submisson of modds of diagnostic instruments with description.
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First Degree Progremme
Semester VI
Zoology Core Course X
Developmental Biology and Experimental Embryology

Course code—Z7201642
No. of credits— 4 Total hours72

Aim of the course
To familiarize the sudent with the principle of developmentd biology and provide him a
bird s eye view of sophisticated embryologica techniques



Objectives of the course
To study the various stages involved in the developing embryo
To sudy theinitid developmenta proceduresinvolved in Amphioxus, Frog and chick
To procure information on Sate- of - the art experimenta procedures in embryology.

Developmental biology 57hrs

Module | 4hrs
Introduction, higoricd  perspective  (brief  account), theories-  Preformation,
Epigeness, Recapitulaion and Germplasm. Subdivisons of Developmenta

bidlogy.

Spermatogenesis and  oogenesis, dructure of Gradfian follide, typicd egg and  sperm.
Polarity of egg, egg envelops, dassfication of eggs based on different criteria

Modulell 8hrs
Fertilization: Agglutingtion, sperm  penelration, ectivation of egg, amphimixis physologica
and biochemicd changes during and after fertilization. Parthenogenesis- introduction, naturd
and atificid pathenogeness, arhenotoky and theytoky, obligaory and fecultative,
significance of parthenogenesis.

Modulelll 9hrs
Cleavage types of cleavage - holoblasic and merobladtic; paterns of cdeavege — radid,
bilaterd, soird, rotationd; cdl lineege in Planocera (brief account only). Morula formation in
microlecithad, mesolecitha, macrolecithd eggs, blastulation - introduction, different types of
blestua — sereo blastula, codoblastula, discoblastula, periblastula,  blastocyst.  Presumptive
organ forming areas and fate maps, eg. amphioxus, frog, congruction of fate maps.

Module IV 3hrs
Gadrulaion: introduction, brief account of morphogenetic movements — epiboly and emboly

( invagination, involution, infiltration, ingresson, dedamingion, convergence, divergence)
concept of germ layers, derivatives of germ layers.

Module V 5hrs

Cdl diffaentiaion : totipotency, plewripotency and unipotency of embryonic cdls
Determingtion and differentigtion in embryonic development. Gene action, drosophila as a
mode organiam (brief account only), Homeotic genes and Hox genes.

ModuleVI 25hrs
Devdopment: Amphioxus - deavage, bladulation, gadrulation, neurogeness, notogenes's,
mesoderm and coelom formetion.

Frog -cleavage, blastuldtion, gedrulation, organogeny — development of brain, eye, heart;
metamorphosis - ecologica, morphologica and physiologica changes and hormond control.

Chick - deavage, blagtulation, gedruldion, sudy of 24 hrs chick embryo; deveopment of
extra- embryonic membranesin chick.

Man - implantation, pregnancy, parturition. Placentation in mammads — different types of
placenta, functions.

Module VII 3hrs



Teraology: definition, causes infections drugs and chemicds metabolic imbdance, ionizing
radiation, manutrition, autoimmunization.

Experimental embryology

Module VI 15hrs
Spemann’'s  condriction  experiments,  organizers and embryonic  induction, transplantation
experiments involving optic cup, nudear trangolantation experiments in amphibians. In vitro
ferilization and embryo trander expeiments in fam animds In vitro fertilization and
embryo trander experiments in man and test tube babies doning experiments in animas
mammas, prenad diagnods and sex determination methods — amniocentess chorionic
villus sampling, ultra sound scanning. Embryonic and adult gem cdl research and sem cel
therapy.

Suggested topicsfor assignments/ seminars

1. Human mde and femae reproductive organs.

2. Larvd formsof invertebrates.

3. Metamorphoss in insects.

4. Regenerdion in animas

5. Cloning experimentsin animals.

6. Tranggenic animals.

7. Stem cell research.

8. Compardtive account on cleavage, blagtulation, gadtrultion in different animals.
9. Embryonic development of an invertebrate.
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First Degree Programme
Semester VI
Zoology Core Course Xl
Ecology, Ethology, Evolution and Zoogeography

Course Code— 7201643
No. of credits— 3 Total hours72

Aim of the course
To enhance the student’s concept of nature and her resources and appreciating the process

and product of organic evolution

Objectives of the course
- Tolearn the principles gpplications and management of environmenta science.
To sudy the inherent morphologica and physiologica bases of behaviourd pettern
exhibited by vertebrates.
To get an exhastive knowledge of organic evolution with specid reference to man.

Ecology 24hrs

Module |

Components of ecosystem: Environmentd factors - abiotic factors, light, temperature, soil,
water, ar; biotic factors- autotrophs, phagotrophs and sgprotrophs; ecosystem interaction and
inter-relationship between biotic and abictic factors, the cybernetic nature and the dability of
the ecosystem.

Pond as an ecosystem (sdf study)

Modulell 5hrs



Biogeochemicd cycles Basc types of biogeochemicd cydes - gaseous cyde-carbon and
nitrogen cycles, mention sedimentary cycles (P and S), recycling pathways and recycle index
Limiting Factors- besc concepts- Lebig's law of minimum, Sheford's law of tolerance,
combined concept of limiting factors, Light and temperature as limiting factors.

Modulelll 5hrs
Habitat Ecology: Biosphere classfication lithogphere, hydrosphere and amosphere-

physicad features, fauna and ther adgptations of aguetic, terrestrid and marine habitats (sdlf
study)

Population ecology: Properties of populaion- dendty, nadity, mortdity, age digtribution,
biotc potentid, environmental resstance and carrying cgpecity, population growth forms, J
and S shaped curves, emigration, immigration and migration, population fluctuation.

Community ecology: Definition and characters, species divergty; drdification; dominance;
ecotone and edge effect; ecologicd indicators, community periodicity, Successon (saf study)

Module IV 5hrs
Anthropogenic  impact on  ecosystem: lonizing radiaion and radioisotopes, ionizing
radigion and humen hedth, radigtion accidents and other exposures, disposd of radioactive
wastes, pedticides like DDT, endosulphen, furedan, insect repdlants , e-wastes. Monitoring
of pallutants — physcd, chemica and biologicd.

Module V

Wild life conservation and management:  Significance, causes of extinction, concepts of
threstened species, red data book, IUCN, WWF, CITES, Green Environment and Green
peace, protected areas, biosphere resarves, nationa parks and sanctuaries in India, foredts in
India, desertification, deforedtation, carbon trading; importance of mangroves in  coadtd
ecosystems: consarvaion and management (sdf sudy)

Module VI 9hrs
Environmentd  biotechnology: Biotechnologicd ~ methods  of  polluion  detection,
biotechnologicd methods in  pollution  abatement, bioremediation, biotechnology  and
biodegradation, genetically engineered microbes in bio-trestment of waste, eco-friendly bio-
products for environmenta hedth, ho-piracy, bio-peticides and bio-fatilizers, organic
faming and its merits Green chemistry — desgning a Green synthess, basc principles of
Green chemidlry.

Ethology 12hrs

Module VII 12hrs

Higory and scope of ehology: Motivation modds of moetivaion (Lorenz's psycho
hydraulic modd and Deutsch's modd); learning types of learning (imprinting, habituation,
conditioned reflex, unconditioned reflex, laent leaning); neurd mechanisms in  behavior-
role of hypothdamus and other brain centers, hormaes and behavior; sodobidlogy- sodd
groups —merits and demerits, propeties of organized societies, socid groups in mammas,



socid stress. Pheromones and chemica communications, human pheromones.
Evolution 26hrs

Module VIII

Theories of organic evolution: Lamarck’'s theory, it's criticism (Weisman's germplasm
theory) Darwin's theory of naturd sdection (mention the contributions of Walace). Mutation
theory (sdf study)

Module I X 4hrs
Geologicd timescde, fosdls fosdlization, paeontologica  evidences of  evolution, fossl
dating and sgnificance of fossls

Module X 12hrs
Modern concept of orgenic evolutiot (Neo Darwinism) - gendic bass of evolution- gene
pod, gene frequency, mutation, role of mutaion in evolution, neutrd mutation (Kimurg),
genetic drift, genetic equilibrium; factors affecting genetic equilibrium and Hardy —Weinberg
law.

Naurd sdection: types of sdection (brief account of the observaion in Biston betularia),
isolation and isolaing mechaniams,  specidion- sympdtric  gpeciation and  dlopatric
Speciation. Hybridization- adaptive radiation with specid reference to Darwin’ s finches.

Module XI 10hrs
Tempo of Evolution Gradudism vs Punctuated equilibrium, rates of evolution- Bradytely
and Tachytdy, Goulds and Eldridges contributions, orthogeness and orthosdection,
anageness and cladogeness.

Evolution of man Organic and culturd, examples of trends in human evolution, fossl men
brief  accounts  of Parapithecus,  Propliopithecus,  Dryopithecus,  Ramapithecus,
Austraopithecus, Neandertha, Cromagnon and Modern man.

Zoogeogr aphy 10 hrs

Module XI| 4hrs
Animd  Didribution:  Geographic  didribution  of  animads-coamopalitan  didtribution,
discontinuous  didribution, bipolar  digribution and isolatled didribution, factors affecting
animd digribution, barriersto animd digtribution- physica and biologica bariers

Module X111 6hrs
Zoogeogrgphicad Redms: (brief account of each redm mention the aress induded, physcd
features and fauna) Pdaearctic region, Audrdian region, Ethiopian region, Nearctic region,
Orientd region and Neotropicd region. Biogeogrephid dasdficaion of Inda Western
Ghats, Eagtern Ghats and Himadayas. Insular Fauna: Brief acoount of oceanic idands and
continental idands (with one example each)



Suggested topicsfor assignments/ seminar

1
2
3
4.
5.
6
7
8
0.

Biodiverdty of sacred groves of Kerda
Mangroves of Kerdaand their importance.

. Wild life sanctuaries of Kerda

Depleting water resources of Kerda
Sand mining and related problems.

. Threatened animds of India

Pheromones and behaviour.

. Origin of life
Mesozoic reptiles.
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First Degree Programme
Zoology Core Course XI|
Practical 111 - Physiology and Biochemistry

Course Code - 201644
No. of credits— 3

Aim of the course
To demondgtrate basic principlesin physiology

Objectives of the course
Tolearn dinica procedures for blood & urine andyss
To make the student skillful in smple biochemicd |aboratory procedures.

1. Preparation of blood smear and study of blood cdls of man.
2. Kymograph gpparatus and explanation of smple muscle twitch.



3. Measurement of oxygen consumption of cockroach using Fen's respirometer.
4. Sudy of tonicity of blood cdlls
5. Urine andyss fa the detection of abnorma congtituents — glucose, dbumin

6. Detection of excretory products — ammonia (Nesder's test), urea (Ammonia
generatior/ Biuret test) and uric acid (Phosphotungstic acid test)

7. Paper chromatographic segparation of amino acids

8. Estimation of haemoglolin of blood usng Haemoglobinometer.
9. Effect of temperature/ pH on sdivary amylase ectivity

10. Isolaion of casain from milk.

11. Digestion of gtarch and separation of mdtose by didyss.

First Degree Programme
Zoology Core Course X111

Practical 1V - Developmental Biology and Experimental Embryology and
Ecology, Ethology, Evolution and Zoogeography

Course Code— 7201645
No. of credits- 3

Developmental Biologyand Experimental Embryology
1. Sudy of different types of eggs-Amphioxus, frog, chick, man- based on
modd s/charts.
2. Study of blastula- Amphioxus, frog- dide/ modd
3. Study of gadrula— frog-yolk plug Sage - dide/ modd.
4. Mounting of 24hrg/48hrs chick blastoderm
5. Sudy of placenta— any two types.
6. Sperm moatility in fish (zebra fish)

7. Embryonic development of the egg of zebrafish (demondration only)



Ecology, Ethology, Evolution and Zoogeogr aphy
1. Edimation of dissolved oxygen

Estimation of CO2

Primary productivity usng dark and light bottle

Turbidity usng Secchi disc

Estimation of hardness of three different water samples.
Extraction of soil organisms: Berlese funnel, Baerman’s funnel
Congtruction of food web

Study of ecologicd adaptations — any three

Study of marine plankton— any three

Measurement of pH of different water samples usng pH meter, pH paper and
indicator solution

Alarm pheromonesin ants.

Mention the contribution of Darwin and Lamark.

Sudy different zoogeographicd reams with fauna
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First Degree Programme
Semester V
Zoology Open Coursell

Public Health and Hygiene

Course Code—Z01551.1
No. of credits— 2 Total hours54

Aim of the course
To make the student aware of the essentids of public hedth and sanitation thereby warding
off diseases and uplifting the living Standards of the community

Objectives of the course
To learn the principles of nutrition and dietetics
To undergtand the ill effects of modern lifestyle
To study the advantages of being hygienic

Modulel ohrs

Introductiort Scope and importance of the sudy; balanced diet, diet control for digbetics,
cholesterol etc., concept of energy, cdories daly food intake as per occupation, pregnancy
and lactation, probiotics and nutriceuticals. Dietary requirements of infants, pre-school
children, school children, adults and geriaric care. Mdnutrition and over nutrition — obesty



and weight control; defects of modern food habits — fast food, soft drinks, ice-creams and
broiler chicken.

Modulell 4hrs
Adulteration of food food hygiene — hygiene of milk, mest, fish, eggs, fruits and vegetables
common food adulterants — harmful effects and their detection, food additives, fortification of
food; Food Adulteration Act and its stringent implementation

Modulelll 18hrs
Hedth Hazards Hedth dynamicity — definition, spectrum, fectors influencing hedth, hedth

a a medium of sodo-economic development. Diseases — concept, terminologies, disease
cycde, mode of transmisson. Preventive methods including vaccination and its schedule
Common food borne and water borme dissases (gadtroenteritis, jaundice, cholera,
sdmondloss, traveles diarhoea and Escherichia coli infection, typhoid) — causative
agents, symptoms, prevention and control. Emerging diseases, sexudly tranamitted infections
— AIDS, genitd herpes, hepatitis B, syphilis gonorrhoea — causdive agents, symptoms,
modes of transmisson and prevention. Dengue, chikunguniya, rat fever (generd methods of
mosquito control and the need to prevent mosquito breeding in and aound our homes).
Lifestyle habits — excessve usage of T.V., computer, mobile phones, two wheders, and ther
impacts on hedth. Lack of physical exercise and its deleterious effects on the body and mind

Module IV 6hrs

Hedth Education Definition, objectives principles and methods of hedth education, ill-
effects of smoking, acoholism and drug abuse (emphesis should be given to pan mesda
amphetamines, hashish, opium, brown sugar, pethedine). Populaion control and family
wefare, use of contraceptives. Blood donation —basics of ABO, blood grouping induding Rh
fector. Genetic incompatibility and consanguineous marriages.

Module V 12hrs
Mentad Hedth: Definition by WHO and necessty of mentad well being, mgor depressve
disorders  substance duse, schizophreniay obsessve  compulsve  disorders,  domedtic
violence, causess for lot years of hedthy life draegies for prevention and possble
interventions,  childhood menta disorders and  illnesses, gulf widow syndrome, Sress
reduction and management (importance of yoga)

Module VI 8hrs
Hygiene Ddfinition, persond hygienee body odour, ord hygiene, grooming, feminine
hygiene, deep hygiene, hand washing, toiletry. Socid hygiene — dean living movements,
occupationd hygiene, food and cooking hygiene, medica hygiene, excessive hygiene.

Suggested topicsfor assignments / seminars



1. Medicd camps maybe conducted in colleges and students can have routine blood tests
and grouping done.

2. Extendon activities — Community programmes may be aranged for acoholics and
students may form self -help groupsfor extending socid support.

3. Awareness programmes — Drinking water sources may be tested for possble
contamination and classes on sanitation may be arranged for the loca people,
Case studies based on public hygiene.
Survey of mentd illness and symptoms among children of mentally retarded schooals.

6. Effect of dcoholism on the soaid life in acommunity

7. Impact of tobacco addiction on the life of farmers

Refer ences
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First Degree Programme
Semester V
Zoology Open Coursell
Human Health and Sex Education

Course Code—Z01551.2
No. of credits— 2 Total hours 54

Aim of the course
To redress problem associated with hedlth and sex thereby promoting fitness and well being

Objectives of the course



To make the student understand the importance of good hedth.

To educate the student on clean sexud habits thereby warding off sexudly transmitted
diseases.

Modulel 14hrs
Introduction to hedth, hedth as a date of wdlbeng, hedth awareness,  Immunity-
immunization and veccndion, factors affecting hedth- food, bdanced dig¢t, food
upplements, pathogens, pollution, deep, exercise and dress Physica hedith,

reproductive  hedth, adolescence, senescence Menta hedth- mentd illness and  dissbilities
symptoms and prevention of mentd illness dcoholiam, tobacco addiction, de-addiction,
lifestyle  diseases. Community hedlth- health centres, role of hedlth centres.

Spiritud hedlth, yoga and meditation

Modulell 8hrs
Human reproductive sysem: Made reproductive sysem dructurd detalls of testis and
accessory  dructures,  functions of  testis, semen hormond  control.  Femae  reproductive
system dructure of ovary, accessory structures, puberty, reproductive cycles and hormona
control, mengtrud cycle, gestation period, hysterectomy, menopause.

Modulelll 7hrs
Events of human reproductiont Gametogenes's- spermatogenesis and oogenes's,
ovulaion, fertilization, embryonic development, parturition

Module IV 12hrs
Human intervention in  reproduction: Contraception and  birth  control-barrier  method,
hormond methods, naturd methods, derilization, termination of pregnancy. Infetility-mae
and femde infertility, causes and treatment for infertility. Asssted Reproductive Techniques
IVF, GIFT, ZIFT, Donor Insemingion (DI). Arificdad Insemingion by Donor (AID),

Artifida Insemingtion by Husband or partner (AlH). Surrogacy, SUZI (sub-zond
insemination), MIST (micro insamingtion sperm transfer)

Module V 6hrs
Sexudly trangmitted diseeses Syphilis genital warts, chlamydia, chancroid, trichomonieds,
gonorrhes, genital herpes, AIDS

Module VI 7hrs

Sex  educetion: Adolescent sexud activity, teenage pregnancy, sexud harassment, sexud
awareness and policies (legd aspects), leshian and gay sex, bisexud, tranggender  youth,
adolescent stress management

Suggested topics for assignments/ seminars
1. A survey of lifestyle diseesesin alocdity

2. A dudy on sexudly transmitted diseases registered in a hospital



3. A survey of vaccination in village, town and city
4. Impact of yoga and meditetion on hedth
5. A survey of contraceptive methods prevaent among village and city people.
6. A comparison of the affects of sexud harassment among school and college sudents.
7. A survey of adolescent sexud activitiesin acity or town.
References
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Publishers and Didtributors Ltd.

Mac E. Hadley. Endocrinology. Pearson Education, Singgpore.
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First Degree Programme
Semester V
Zoology Open Coursell
Human diseases and their management

Course Code—Z01551.3
No. of credits— 2 Total hours54

Aim of the course
Toindill in the students the need to manage communicable diseases thereby creeting a
hedlthy society

Objectives of the course
To learn the various modes and agents of disease transmisson



To learn the causative factors of non communicable diseases

Modulel 4hrs
Introduction:  HedlthWHO  definition, individuad and community hedth, importance of
individud hedth, higory of human diseeses, humen dissses, culturd and socid factors in

health and diseases, differences in health and diseases,

Modulell 6hrs
Environment and hedth: Basic hedth requirements in the environment.

Water — sources and uses of water, water pollution, water-borne diseases and purification of
water. Housnhg basc human requirement sanitation- nature and methods of purification of
water. Air- compodtion and cause of discomfort- need for proper ventilaion, removd of
refuse- digposal and utilization of excreta (biogas).

Modulelll 4hrs
Lifestyle choice for hedthier life Diet and hedth, exercise and hedth, acohol, tobacco and
drugs, sex and hedth, computers and health, mohile phone and hedith, psychologica hedth

Module IV 3hrs
Communicable diseases Classfication of communicable diseases Defense mechanism —

immunity (naturd, acquired)

Module V 4hrs
Vird Infections Brief account of virus chickenpox, poliomyditis rebies ydlow fever,
dengue fever, mumps, influenza, meedes, encephditis, hepatitis ,HIV infection and AIDS —
causes ,symptoms, prevention and cure.

Module VI 4hrs
Bacterid Infections Brief account of becteria, dysentery, cholera, tuberculoss, tetanus,

diphtheria, septicemia, scarlet fever, typhoid, plague; STD and leprosy —
causes, symptoms, prevention and cure.

Module VI 4hrs
Protozoan Infections Brief account of protozoans - amoebiads, leshmaniasis trichomonasis,
maaria - causes, symptoms, prevention and cure.

Module VI 4hrs
Worm Infections Brief account of platyheminthes and nematods, cydicercoss, taeniass,

acaiads, ancylotomiass, ecephditis enterobiass and dracanculoss — causes, symptoms,
prevention and cure.

Module | X 3hrs
Vector borne diseases: Vector — identification of vectors — dengu, filaria, kda azar, Japanese

encephdlitis, chikungunya: causes, symptoms, prevention and cure.

Module X 4hrs

Non-communicable diseases: Hereditay and congenitd  diseases — haemophilia, didbetes
melitus, hypertenson, muscular dystrophia, some types of cancer. Immunologicad diseases —
dlergy, asttoimmune disseses Deficency dissases -  sourvy,  pelagra  beriberi,



xerophthamia, rickets. Cardiovascular diseases-causes, symptoms, prevention and trestment.

Module X1 4hrs
Mentd hedth: Meaning, ddfinition, history, charecterigics of a mentdly hedthy person.
Types of mentd illness — causes, symptoms and prevention — mgor mentd illness
(schizophrenia, paranoid), minor mentd Ilinesses (anxiety, phobia, obsessve compulsve
NEeUroses)

Module XI1 8hrs
Basic viewing techniques endoscopy examination techniques Blood- totd count, differentid
count, ESR, immune function tets blood clotting tedt, routine blood chemigry, blood
cholesterol test, hormone tedts urine- routine urine chemidry; cdl and tissue test- pap te,
soutum tedt, biopsy, hisopathology; genetic tests amniocentoss chorionic villi sampling;
imaging techniques X — ray, ultrasound scannig, CT scan, MRI san, SPECT scanning, PET
scanning;

Module XIII 2hrs
Role of yoga in management of common diseases.

Suggested topicsfor assignments/ seminars

Epidemiologicd study of the above diseases.

Quegtionnaire has to be prepared . Students has to be grouped in 10. Each student will have
to vigt 25 houses and record the observations. The data of 10 students (250 Houses) hasto be
tabulated studied and interpreted.

Every year the dudy, if possble, has to carry out in the same houses or to the same locdity.
Thisfollow up survey will be very useful
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First Degree Programme
Semester VI
Zoology Open Coursell
Economic Zoology - Vermiculture and Apiculture

Course Code—- Z0I1651.1
No. of credit — 2 Total hours54

Aim of thecourse
To promote seif employment and seif reliance among educated youth

Objectives of the course
To learn the basic procedure and methodology of vermiculture
To learn the scope and methodology of gpiculture.

Vermiculture 24hrs
Modulel 6hrs
Introductiort  definition and scope of vermiculture. Nature and species of earthworms:  habit
caegories — epgec, endogec and anecic, indigenous and exotic species (Eudrillus
eugeniae/Eisenia foetidae/Perionyx excavatus/ Lampito mauritii), identification of the above
four pecies based on morphologica characters.

Modulell 10hrs
Methodology of vermicomposiing dep by sep methodology — containers for culturing, raw
materiads required, preparaion of bed, environmentad pre-requistes feeding, harvesing, and
dorage of vermicompost. Advantages of compodting, precautions to be teken to prevent
atack by pests and pathogens.

Module 111 8hrs
Vermicompost profile and gpplied aspects: physicd, chemicd and biologicd parameters of



vermicast, vermin enrichment, economic uses of vermiculture (biofertilizer, waste disposd,
vermiwash, poultry feed, vermi-remediation etc.

Apiculture 30hrs

ModulelV 8hrs

Introduction and Scope Definition and dgnificance of the dudy. Caste sysem and Socid
behavior; common species of honeybees used, organization of bee colony, socid life and
adaptations of honeybees

ModuleV 12hrs

Bee kegping methods and equipments indigenous methods, extraction gppliances, extraction
of honey from the comb and processng, management and maintenance of an agpiary, bee
pastures

Module VI 10hrs
Diseases and economics: diseases (bacterid, fungd, protozoan, acarine, brood diseases),
preventive and curative measures. Use of honey, bees wax, bee venom, nutrient profile of

honey, marketing Srategies.

Suggested topicsfor assignments/ seminars
Vermiculture
1. Report of fidd vists to commercid/professond units
2. Feedhbility of maintaining a vermicomposting plant in the College maybe
worked out
3. Awareness programmes on waste management through vermicomposting may be
conducted for the local residence associations
Apiculture
1. Report of fidd vidts

References
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First Degree Programme
Semester VI
Zoology Open Coursel |
Ornamental fish production and management

Course Code— 7Z01651.2
No. of credits- 2 Total hours54

Aim of the cour se
To make the student aware of the vast potentiadlsinvolved in ornamenta fish farming
and trading

Objectives of the course
To learn the scientific method of setting an aguarium

To learn the culture breeding and marketing techniques of common indigenous
ornamenta fishes

Module 1 6hrs

Importance and higory of aguarium fish keeping. Design and condruction of aguaria
aquarium fabriction shgpe, dze, volume, type of glass tank, cutting of glass,
preparation of glass tank, srengthening and supporting of tank, fitting of tanks into
room setings, aguarium floor setting — type and Sze of pebbles, gravels, granites used
for bed sdting and its advantages. Filters- bidogicd, chemicad and mechanicdl.

Aquarium accessories like aerators, decoretive, lighting, heeting and feeding trays.

Modulell 3hrs

Water qudity management in aguarium systems — sources of water, containers,
dorage, temperaiure, pH, dissolved cabon dioxide, ammonia, hardness turbidity and

ozone in aguarium.

Module lll 5hrs



Agquarium plants Uses of aguarium plants,  different varieties  of plants like
submerged plants (tubers, rooted plants, cutting plants) and emerged plants , indoor
plants and outdoor plants , sdection of plants, planting techniques propagation and
maintenance of aguarium plants. Advantages of naturd plants over artificia plants.

Module IV 9hrs
Fresh water ornamentd fishes : Common ornamentd fishes indgenous and exotic
gpecies, Identification and biology of the common ornamenta fishes. Cyprinus carpio
(kai cap), Moalliensia sphenops (black mally lyre tal), Poecilia reticulate (guppy),
Poecilia latipinna, Xiphophorous helleri (red sword tal) Xiphophorous maculates
(red platy) Pterophyllum scalare altum (angd fish) Carassius auratus (red oranda)
Betta splendens (Sames fighting fish) Trichogaster leeri (pearl gourami). Live
bearers and egg layers. Sexud dimorphism in ornamentd fishes.

Module V 6hrs

Breeding and rearing of common ornamenta fishes Conditions for breeding pH,
temperature and sex ratio. Brood sock management- sdection of  brooders,
maintenance and management of brood stocks. Sdective breeding and hybridization
techniques. Induced breeding. Colour enhancement techniques.

Module VI 6hrs

Aquarium maintenance Sdting up of a freshwater community tank and its
maintenance. Food and feeding - live feed and formulated feed. Preparation and
culture of live feed ( Artemia, Infusoria, Spiruling). Control of agd growth, snals
and other predators. Common disease of ornamenta aguarium fishes - thelr causative
agents - virus, becteria fungi, protozoa and nemaode; symptoms, trestment and
prophylactic measures.

Module VII 10hrs
Indigenous ornamental fishes - Common indigenous ornamental fishes  Identification
and biology of the common ornamentd fishes Cyprinids Puntius denisonii (red line
torpedo fish),Puntius fasciatus (mdan barb), Puntius filamentosus (Indian tiger barb),
Puntius curmuca (red taled slver shak) , Danio malabaricus (Madabar danio)
;Loaches ( Nemacheilus triangularis(Zodiac loach), Lepidocephalus thermalis (
Madabar loach) ; Cichlids Etroplus maculatus (yedlow and orange chromides), E .
suratensis (pearl spot), Andbantids ~ Anabas testudineus (climbing perch)and
Catfishes : Horabagrus brachysoma (Yelowish cetfish), H . nigricollaris (White
collared imperid catfish).

Module VIlI 4hrs

Maine aguaium: prepaation and mantenance of common maine ornamentds
(Fishes, Crudstaceans, Mollusks and Echinoderms).  Collection, packing and
trangoortation and marketing of indigenous ornamental  fishes Pod  harvest



technology

Module IX 5hrs
Congraints of faming and export of ornamentd fides Convention on biodiversty;
procedures for darting an export firm; training methods and entrepreneurship; funding
agencies.

Suggested topicsfor assignments / seminars
Indigenousfishes of Kerda

Indigenous ornamentd fishes of India
Feeding habits of fishes

1
2
3
4. Nutritiona requirement in fishes
5 Aquaium plants

6

Preparation of Community tank.
7. Fishdiseases
8 Predatorsin afish pond.
9 Environmentaly and geneticaly induced abnormadlities in ornamentd fishes.
10. Economic importance of ornamentd fishes.
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First Degree Programme
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Zoology Open Coursel |



Dairy farming and Broiler farming

Course Code— 7201651.3
No. of credits— 2 Total hours54

Aim of the course
To promote and encourage the students to take up anima husbandry instead of crawing for

white collar jobs

Objectives of the cour se
To ad white revolution by improving the breeds of cattle
To learn the proper and scientific methodology behind poultry farming

Dairy farming 27hrs

Module | 7hrs
Breeds of livestock and dairy farm: Breeds of Taurus (exctic) dairy cattle, breeds of zebu
(Indian) cettle, breeds of dary buffdoes present daus of dary faming, planning to
edablih dary fam, locaion of fam, diffeeent housng sysems dary buildings, space
requirements, economically setting asmal farm.

Modulell 5hrs
Nutritive vaues of common feeds, commercid and mixed feeds Feeding and providing feed
- feeds rich in mingrds , feeds rich in protein , live sock tonics - hormones , thyroprotein ,
dilbestrol , urea for dary catle toxic feeds, food-poisoning - Baancing the dary ration -
generd rule for feeding dairy herd.

Module I11 4hrs
Mechanism of reproduction: Mde reproductive organs, femae reproductive organs, role of
hormones in made reproduction, role of hormones in femde reproduction; care and
management of newborn animals.

Module IV 6hrs
Artificdd  insamination: Advantages of atifidd insemingion over naurd  breeding,
limitation of A.l, problems under Indian conditions, collection of samen - dectro gaculation,
dilution of samen and cryopresarvation, insemingion , deaning and derilization of gpparaius
Common paragtes in India and cure methods - Externd parastes and pedt, reproductive
diseases, milk borne diseasss.

Module V 5hrs
Preparation and marketing of dary products Determining qudity of milk, choosng market
outlet, assembling dary products from farms, co-operative action among creameries, hauling
milk to city markets Maketing flud milk (i) Specific gravity of milk (i) determination of
ecific gravity with a lactometer (iii) pedteurization of milk (iv) advanteges of
pasteurization; determining cogt of digtribution.

Broiler farming 27hrs



Module VI 5hrs

Higtory, contribution to remove protein deficiency, role of broiler fam in urban and rurd
aess, employment potentid, export potentid. Poultry breeds, broiler srains avalable in
India, day old chicks and ther mantenance, haichery potentid; parentad docks and ther
maintenance

Module VII 5hrs
Poultry house, dte, space requirement, types of housescage and deeplitter system,
equipment for feeding and watering, lighting for poultry houses, ventilation.

Module VIII 5hrs
Nutrition of poultry birds nutritiond requirements according to age, darter feed, finisher
feed, feed formulaion. Avalability of raw materid for feed; use of antibiotics aminoacids
and minerds.

Module I X 5hrs
Brooding and rearing baby chicks, types of brooders, vaccingion, summer management and

Module X 7hrs
Diseases and hedth management, common diseases caused by viruses, bacteria and worms,
ranikhet, fowl pox, worms and other paradites, toxicods and account of agpergillus, aflotaxin,
Sdmondla; deworming and insecticide treatment; machanised dressng methods, cold
Sorage, avoiding aflotoxin.

Suggested topics for assignments/ seminars
Dairy farming

1. Breeds of Taurus (exotic) dairy caitle, Breeds of zebu (Indian) caitle, Breeds of dairy
buffaoes.
Planning to establish dairy farm.
Sdating asmdl farm.
Feeding and providing feed to dairy animals.
Generd rulefor feeding dairy herd.
Role of hormones in male reproduction.
Role of hormones in femae reproduction.
Care and managemert of newborn animals.
Advantages of Artificid insemination over natura breeding.
. Common parasitesin Indiaand cure methods - Externa parasites and pest.
. Reproductive diseases - Milk borne diseases.
. Determining qudity of milk.
. Marketing fluid milk.

BREBOONO A WN

Broiler farming

1. Roleof broiler farm to remove protein deficiency.
2. Roledf broiler farm in employment potentia and export potential.
3. Day old chicks and their maintenance.



4. Parentd stocks and their maintenance

5. Setting up of broiler farming.

6. Feed formulation. Availability of rawv materid for feed; Use of antibiotics aminoacids
and minerds.

7. Brooding and rearing baby chicks

8. Summer management and monsoon management.

9. Diseases and health management.
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First Degree Programme
Semester VI
Zoology Project and Field study

Course Code— Z0I1646
No. of credit —4

Project

Aim of the course

To develop an aptitude for research in Zoology

Objective of the course

Toinculcate proficiency to identify gppropriate research topic and presentetion

Specifications



Topics of Hologicd interest can be selected for the project.
Projectisto be done by agroup not exceeding 10 sudents.

Every dudent should submit typed (A4 paper, 12 Font, 1.5 Space), sirdly bind project
report in duplicate to the department on the day of the examination of Practica |1.

A oopy duly atested by the supervising teacher and the Head of the Depatment must be
placed for ESE before a board of two Examiners.

The viva-voce based on the Project is conducted individudly.

Project topic once chosen shdl not be repeeted by any later batches of students.

The project report may contain the following sections
1. Prdiminary (Title page, declaration, Certificate of the supervising teecher, content etc.)

2. Introduction with relevant literature review and objective
3 Materids and Methods
4, Resit
5. Discussion
6. Concluson/ Summary
7. References.
Field study
A totd of eghteen hours (lhour/week) are dlotted to fidd study in the fifth semedter.
Fed sudy of 4 days is compulsory. Students are directed to viSt one research indtitute and
one wild life sactuary / ecosystem / museum / zoo, preferably with in the dtate of Kerda

Scientificaly prepared hand written study tour report must be submitted by each student for
ESE on the day of the examination of Practicd 11.






