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Programme’s Mission & Vision

e To impart basic knowledge of life science.
e To understand the nature and living organisms relationship.

Relevance of the programme with HEI’s mission and goals.

e To kindle thought process on the subject and its relevance to the society.
e Thorough understanding of the subject and application of the acquired knowledge to
the welfare of the society.

Target group

e The courses are offered to the rural and urban masses.
e The individuals who were denied of opportunity to continue education in the regular
stream and for drop outs.

Appropriateness of the programmes

e Fulfilling the mission and vision of the programme.
e Enabling the students to understand and handle the subjects confidently.

Instructional design

e The curriculum of the programme is designed and approved by the Board of Studies
of the university based on the model syllabus provided by TANSCHE and by
incorporating the NAAN MUDHALVAN SPECIAL SCHEME in the syllabus, so as
to enlighten the candidates in all aspects of the programme, which includes practical
training and exams.

Admission eligibility

e Higher Secondary (+2) Pass with Zoology or Biology or any other examination
accepted by the syndicate, as equivalents thereto.




MADURAI KAMARAJ UNIVERSITY

(University with Potential for Excellence)

REGULATIONS AND SYLLABUS for B.Sc., Zoology Major

(This will come into force from the academic year 2023-2024 onwards)

1. Introduction of the Programme:-

B.Sc., DEGREE COURSE IN ZOOLOGY - Medium of instruction: English.
This B.Sc., Zoology course is for a period of three years with six semesters and with-

Part 1: Tamil 4 papers-
Part 2: English 4 papers-

Part 3: Major (Zoology)

Core Theory 10 papers-
Major Zoology Practical Lab - 5 papers.

Ancillary | — Chemistry // Botany -1 year only (2 Theory papers & 1 Practical —paper)
Ancillary Il — Chemistry//Botany -1 year only (2 Theory papers & 1 Practical —paper)

Part 4:
Foundation Course 1 paper, Discipline Specific Elective 3 Papers, Generic Elective 2

Papers, Ability Enhancement 5 Papers, Skill based 3 papers-
Major Elective 2 papers (1.Environmental studies and 2. Value Education) —

Naan Mudalvan Scheme 3 Papers.
Each academic year shall comprise of two semester’s viz. Odd and Even semesters.
2. Eligibility for Admission:

Candidates should have passed the Higher Secondary(+2) Examination conducted
by the Board of Higher Secondary Education, Government of Tamil Nadu with Zoology or
Biology as one of the subjects and Chemistry and Botany subjects are essential.

3. Objectives of the programme:

The B.Sc. Zoology programme is designed to help the students to:

1. To get basic skills in the observation and study of animals, plants, nature, biological
techniques, chemical tech, experimental skills and scientific investigation.

2. To study the invertebrate animals and vertebrate animals with interest in and love of
nature with its myriad living creatures.

3. To get basic knowledge and skills in certain applied branches to enable them for self-
employment in Apiculture, Sericulture, sericulture, poultry form and aquaculture.

4. To understand the awareness of the conservation of the biosphere and wild life.
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5. To understand the unity of life with the rich diversity of organisms and their
ecological and evolutionary significance.

6. Impart basic knowledge of various branches of Zoology and General biology meant
both for a graduate terminal course and for higher studies on M.Sc. M.Phil., and
Research.

4. Outcome of the Programme:

The graduate of this programme should be able to-
1. Identify and list out common animals.

2. Explain various physiological changes in our bodies.

3. Analyse the impact of environment on our bodies.

4. Understand various genetic abnormalities.

5. Develop respect for nature.

. Explain the role and impact of different environmental conservation programmes.
. Identify animals beneficial to humans.

. Identify various potential risk factors to health of humans.

. Explain the importance of genetic engineering.

10. Use tools of information technology for all activities related to zoology.
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5. Foundation course: Foundation Course is to prepare a learner to study B.Sc., Zoology
course effectively.

6. Core subject 10 papers:

1. Invertebrata 6. Animal Physiology
2. Chordata 7. Biochemistry
3. Cell Biology 8. Animal Biotechnology
4. Developmental Biology 9. Microbiology and
Immunology
5. Genetics and Molecular 10. Ecology and Evolution
Biology

7. Subject elective papers:

DISCIPLINE SPECIFIC ELECTIVE COURSES
1. ANIMAL BEHAVIOUR
2. WILDLIFE CONSERVATION AND MANAGEMENT
3. NANOBIOLOGY
GENERIC ELECTIVE COURSES
1. FOOD, NUTRITION AND HEALTH
2. AGRICULTURAL ENTOMOLOGY




ABILITY ENHANCEMENT COURSES

1. BIOPHYSICS AND BIOSTATISTICS

2. BASIC COURSE IN ORNITHOLOGY

3. BASICS OF MARINE BIOLOGY

4. ECONOMIC ZOOLOGY

5. BIOINSTRUMENTATION

SKILL ENHANCEMENT COURSES

1. ORNAMENTAL FISH FARMING AND MANAGEMENT
2. BIOCOMPOSTING FOR ENTREPRENEURSHIP
3. MEDICAL LABORATORY TECHNIQUES

8. Major Elective 2 papers (1.Environmental studies and 2.Value Education)

9. Naan Mudalvan Scheme papers:

10. Unitization: All papers are unitized with five units.

11. Pattern of Semester exam:
B.Sc., (Zoology) programme structure as per Adoption of new model syllabus sent by
TANSCHE, Chennai with inclusion of NAAN MUDHALVAN SCHEME (140 credits).

12. Scheme for Internal Assessment: 25 marks
Internal test = 10 marks (average of the best two internal tests)
Assignment = 5 marks
Seminar =5 marks

Group discussion / Peer-team teaching = 5 marks

13. External Exam: Duration 3 hours
14. Question paper pattern:- Theory (External only): 75 marks
Section-A (10 Objective questions (Two from each unit) X 1 mark= 10 Marks)
Q. No.1to 10 Choose the correct answer from given choices a, b, cand d
Section-B (5 question X 7 mark = 35 Marks)
Q. No. 11 - 15 Answer all the questions choosing either (a) or (b) question.
Each unit comprises of one either (a) or (b) question.
11. (a) or (b), 12. (a) or (b), 13.(a)or (b), 14. (a) or (b), 15. (a) or (b)
Section-C (3 question X 10 mark = 30 Marks)
QNo.16 - 20

Answer any three out of five questions. One question should be asked from each unit.
Answer not to exceed four pages.




Credit

. Hrs/ Marks
Semester Part Subject Week It | Ext | Total
Part-1 - Language | Tamil — Paper - | 6 3 o5 75 100
Part-11-Language 1l English —Paper - | 6 3 o5 75 100
Part 11l - Core—-1 Invertebrata 4 4 o5 75 100
I Major Practical -1 Invertebrata & Chordata Lab course 2 ) ) ) )
ONE Allied — | Chemistry // Botany Paper - | 4 3 25 | 75 | 100
Allied —I Practical-1 Chemistry // Botany Lab course 2 ) ) ) )
Food, Nutrition and Health 2 2 o5 75 100
Part- IV
Foundation Course 2 2 25 75 100
NME (For other Major | Ornamental Fish Farming and
students) Management (NME) 2 2 25 7 100
Total 30 19
Part-1 - Language | Tamil — Paper - 11 6 3 o5 75 100
Part-11-Language Il English —Paper - 11 6 3 o5 75 100
T Allied -1 Chemistry // Botany Paper - 11 4 3 o5 75 100
Major Practical -1 Invertebrata & Chordata- Practical - |
TWO (Core1&2) 2 3 40 60 100
Allied -1 Practical -1 Chemistry // Botany Practical — | 5 3 40 60 100
(Papers 1&2)
Part- IV Basic Course in Ornithology 2 ) o5 75 100
NME (For other Major | Medical Laboratory Technology (NME) 5 ) 25 75 100
students)
Naan Mudhalvan Scheme // Skill 5 ) 25 75 100
Enhancement Course
Total 30 25
Part-1 - Language | Tamil — Paper - 111 6 3 25 75 100
Part-11-Language 1l English — Paper -111 6 3 25 75 100
Part- 11l - Core -3 Cell Biology 4 4 25 75 100
Major Practical -11 Cell Biology, Development Biology,
Economic Zoology and  Bio- ) i i
im Instrumentation - -
Practical - 11
THREE [ Allied - 11 Chemistry // Botany— Paper - | 4 3 25 | 75 | 100
Allied - 1 - Practical -1 | Chemistry // Botany Practical -1 2 - - - -
Economic Zoology 2 2 25 | 75 100
Part-1v Biophysics and Biostatistics 2 2 25 75 100
Environmental Studies 2 2 25 75 100
Total 30 19




Marks

Semester Part Subject vHvreSék Credt
Int. | Ext | Total
Part-1 — Language | Tamil — Paper — IV 6 3 25 75 100
Part-11-Language Il English — Paper -1V 6 3 25 75 100
Part- Il - Core-4 Developmental Biology 4 4 25 75 100
Allied - 11 Chemistry // Botany— Paper —I1 4 3 25 75 100
Major Practical — 11 Cell Biology, Development Biology,
v Economic Zoology and Bio- 2 3 40 60 100
Instrumentation- Practical — 11
FOUR | Allied - Il Practical - | Chemistry // Botany Practical — | ) 3 20 | 60 100
(Papers 1 & 1)
Part-1V Aquarium Keeping 2 2 25 75 100
Bioinstrumentation 2 2 25 75 100
Naan Mudalvan Scheme // Skill 5 5 25 75 100
Enhancement Course
Total 30 25
Part- 11l -Core-5 Genetics and Molecular Biology 4 4 25 75 100
Part- 11l - Core-6 Animal Physiology 4 4 25 75 100
Part- 11l - Core—7 Biochemistry 4 4 25 75 100
Genetics, Microbiology & Immunology 5 i i i i
Practical - 111
v Maior Practical — 1. IV & V Biochemistry, Bio- Statistics, Bio- )
ajor Fractical — T, Composting & Ecology- Practical — IV ) ) ) )
Animal Physiology, Biotechnology and
FIVE Evolution Practical -V 2
Bio-composting for Entrepreneurship 4 2 25 75 100
Animal Behaviour 4 2 25 75 100
Part-1Vv Value Education 2 2 25 75 100
Summer Internship / Industrial 5 5 i i i
Training / Field Visit
Total 30 20
Part - 111 - Core -8 Animal Biotechnology 4 4 25 | 75 100
Part- 111 - Core-9 Microbiology and Immunology 4 4 25 75 100
Part - 111 - Core — 10 Ecology and Evolution 4 4 25 75 100
Gene_tlcs, Microbiology & Immunology 5 3 40 60 100
Practical - 111
. . Biochemistry, Bio- Statistics, Bio-
Major Practical - 111, IV & V Composting & Ecology- Practical - IV 2 3 40 60 100
VI Anlma_l Physmlqu, Biotechnology and ) 3 40 60 100
Evolution Practical -V
SIX Part - 111 Project Work with viva-voce 2 2 60 40 100
Wildlife Conservation and 4 3 5 . 100
Part-1V Management 5 5
Agricultural Entomology 4 3 25 | 75 100
Extension Activity - 1 25 | 75 100
Naan Mudhalvan Scheme // SkKill ) ) 25 75 100
Enhancement Course
Total 30 32
Grant Total | 180 140




15. Scheme for evaluation:
Based on the question marks given to introduction, definition, illustrations and diagrams.
16. Passing minimum:
A) Theory:
40 marks of aggregate (Internal test + external exam)
No separate pass mark for internal test.
27 marks out of 75 is the pass minimum mark for the external.
B) Practical:
40 marks of aggregate (Internal test + external exam)
No separate pass mark for internal.

21 marks out of 60 is the pass minimum mark for the external.

16.1. Classification

SI. Range of CCPA Class
No.

1. 40 & above but below 50 1
2. 50 & above but below 60 1
3. 60 & Above I

17. Model questions
To refer University question papers
18. Teaching methodology

Using blackboard with chalk — colourful charts, models and with LCD projector

19. Text books and

19.1. Reference books are mentioned in all theory papers.

20. RETOTALLING AND REVALUATION PROVISION:

Revaluation and re-totalling shall be pursued by submission of respective application forms
duly filled and authorised by the head of the Institution as per University norms. The
applications must reach the University within the stipulated time frame as set by University.




21. TRANSITORY PROVISION:

The revision of syllabus shall be done once in three years for better enhancement and

updating.

TANSCHE REGULATIONS ON LEARNING OUTCOMES-BASED CURRICULUM
FRAMEWORK FOR UNDERGRADUATE EDUCATION

Programme:

B.Sc. Zoology

Programme
Code:

Duration:

3 years [UG]

Programme
Outcomes:

PO1: Disciplinary knowledge: Capable of demonstrating
comprehensive knowledge and understanding of one or more
disciplines that form a part of an undergraduate Programme of study

PO2: Communication Skills: Ability to express thoughts and ideas
effectively in writing and orally; Communicate with others using
appropriate media; confidently share one’s views and express
herself/himself; demonstrate the ability to listen carefully, read and
write analytically, and present complex information in a clear and
concise manner to different groups.

PO3: Critical thinking: Capability to apply analytic thought to a body
of knowledge; analyse and evaluate evidence, arguments, claims,
beliefs on the basis of empirical evidence; identify relevant
assumptions or implications; formulate coherent arguments; critically
evaluate practices, policies and theories by following scientific
approach to knowledge development.

PO4: Problem solving: Capacity to extrapolate from what one has
learned and apply their competencies to solve different kinds of non-
familiar problems, rather than replicate curriculum content knowledge;
and apply one’s learning to real life situations.

PO5: Analytical reasoning: Ability to evaluate the reliability and
relevance of evidence; identify logical flaws and holes in the
arguments of others; analyze and synthesize data from a variety of
sources; draw valid conclusions and support them with evidence and
examples, and addressing opposing viewpoints.

POG6: Research-related skills: A sense of inquiry and capability for
asking relevant/appropriate questions, problem arising, synthesising
and articulating; Ability to recognise cause-and-effect relationships,
define problems, formulate hypotheses, test hypotheses, analyse,
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interpret and draw conclusions from data, establish hypotheses, predict
cause-and-effect relationships; ability to plan, execute and report the
results of an experiment or investigation

PO7: Cooperation/Team work: Ability to work effectively and
respectfully with diverse teams; facilitate cooperative or coordinated
effort on the part of a group, and act together as a group or a team in
the interests of a common cause and work efficiently as a member of a
team

PO8: Scientific reasoning: Ability to analyse, interpret and draw
conclusions from quantitative/qualitative data; and critically evaluate
ideas, evidence and experiences from an open-minded and reasoned
perspective.

PO9: Reflective thinking: Critical sensibility to lived experiences,
with self awareness and reflexivity of both self and society.

PO10 Information/digital literacy: Capability to use ICT in a variety
of learning situations, demonstrate ability to access, evaluate, and use a
variety of relevant information sources; and use appropriate software
for analysis of data.

PO 11 Self-directed learning: Ability to work independently, identify
appropriate resources required for a project, and manage a project
through to completion.

PO 12 Multicultural competence: Possess knowledge of the values
and beliefs of multiple cultures and a global perspective; and capability
to effectively engage in a multicultural society and interact respectfully
with diverse groups.

PO 13: Moral and ethical awareness/reasoning: Ability to embrace
moral/ethical values in conducting one’s life, formulate a
position/argument about an ethical issue from multiple perspectives,
and use ethical practices in all work. Capable of demonstrating the
ability to identify ethical issues related to one’s work, avoid unethical
behaviour such as fabrication, falsification or misrepresentation of data
or committing plagiarism, not adhering to intellectual property rights;
appreciating environmental and sustainability issues; and adopting
objective, unbiased and truthful actions in all aspects of work.

PO 14: Leadership readiness/qualities: Capability for mapping out
the tasks of a team or an organization, and setting direction,
formulating an inspiring vision, building a team who can help achieve
the vision, motivating and inspiring team members to engage with that
vision, and using management skills to guide people to the right
destination, in a smooth and efficient way.

PO 15: Lifelong learning: Ability to acquire knowledge and skills,
including ,,learning how to learn®, that are necessary for participating
in learning activities throughout life, through self-paced and self-
directed learning aimed at personal development, meeting economic,
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social and cultural objectives, and adapting to changing trades and
demands of work place through knowledge/skill
development/reskilling.

Programme
Specific
Outcomes:

PSO1 - Placement:

To prepare the students who will demonstrate respectful engagement
with others’ ideas, behaviour’s, beliefs and apply diverse frames of
reference to decisions and actions.

PSO 2 - Entrepreneur:

To create effective entrepreneurs by enhancing their critical thinking,
problem solving, decision making and leadership skill that will
facilitate startups and high potential organizations

PSO3 — Research and Development:

Design and implement HR systems and practices grounded in research
that comply with employment laws, leading the organization towards
growth and development.

PSO4 — Contribution to Business World:
To produce employable, ethical and innovative professionals to sustain
in the dynamic business world.

PSO 5 — Contribution to the Society:
To contribute to the development of the society by collaborating with
stakeholders for mutual benefit

B.Sc., Zoology First Year - |-- SEMESTER

Part-3 Core Course -1 INVERTEBRATA - (4 credits / 4 hours per week)

- » Marks
Course 5 2 3 ©
Code Course Name S ILITIPIS| B T « GE) s
CC1 S Ol B| O 5 2
Core|Y|-|-]-141]4]25
INVERTEBRATA 75 | 100
Learning Objectives
col To understand the basic concepts of lower animals and observe the structure and
functions.
co? To illustrate and examine the systemic and functional morphology of various group of
invertebrates.
To differentiate and classify the various groups of animal modes of life and to estimate
COo3 s
the biodiversity.
CO4 To compare and distinguish the general and specific characteristics of reproduction in
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lower animals.

CO5

To infer and integrate the parasitic and economic importance of invertebrate animals

UNIT

Details

No. of
Hours

Course
Objectives

TAXONOMY

Taxonomy: Units of Classification, Criteria of classification
—Principles of Classification - types of Coelom, types of
Symmetry, Binomial nomenclature. Classification up to class
level with example (Flow Chart only)-

General characters of the phyla with examples:
i) Protozoa ii) Porifera iii) Coelenterata iv) Platyhelminthes
v) Nematoda vi) Annelida, vii) Arthropoda viii) Mollusca,
iX) Echinodermata

12

COo1

PROTOZOA AND PORIFERA

Phylum: Protozoa - Type study -Paramecium- General
organization, cyclosis, contractile vacuole and conjugation
only. Structure, Life history, pathology, prevention and
control measures of i) Plasmodium vivax and
i) Entamoeba histolytica.

Phylum: Porifera: Type study-Leucosolenia - general
organization,  histology, Spicules, reproduction and
development only. Canal system in Sponges.

12

CO2

COELENTRATA AND HELMINTHES

Phylum: Coelenterata: Type study- Obelia; structure of
obelia colony, Medusa, Nematocyst, reproduction and
development (metagenesis) - Polymorphism in Coelenterata.
Types of Corals- Ecological and Economic importance.

Helminthes: Type study- Fasciola hepatica - external
characters, digestive system, excretion, reproduction and
development (life cycle). Structure, pathology and control
measures of Ascaris and Wuchereria.

12

CO3
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ANNELIDA AND ARTHROPODA

Phylum: Annelida: Type study-Earth worm, External
morphology, setae, nephridia, nerves system and reproductive
system - Metamerism in Annelids.

Phylum: Arthropoda: Type study-Penaeus indicus- Marine
Prawn - external morphology, appendages, digestive and
excretory systems, reproductive system and development-
Affinities of Peripatus.

12 CO4

MOLLUSCA AND ECHINODERMATA

Phylum: Mollusca: Type study — Pila globosa- external
morphology, digestive  system, respiratory  system,
osphridium only. -Cephalopods as an advanced Mollusc.

Phylum: Echinodermata; Type study Star fish (Asterias),
external morphology, pedicellaria, --Water vascular system -
Larval forms of Echinodermata.

12 CO5

Total

60

Course Outcomes

Course
Outcomes

On completion of this course, students will;

Co1

Understand the basic concepts of invertebrate animals
and recall its structure and functions.

PO1

CO2

Illustrate and examine the systemic and functional
morphology of various groups of invertebrata.

PO1, PO2

CO3

Differentiate and classify the animal’s mode of life in
various taxa and estimate the biodiversity.

PO4, PO6

CO4

To compare and distinguish the various physiological
processes and organ systems in lower animals.

PO4, PO5, PO6

CO5

Infer and integrate the parasitic and economic importance
of invertebrate animals.

PO3, PO8

Text Books
(Latest Editions)

Printers & Publishers Pvt Ltd

Ekambaranatha lyer, 2000. A Manual of Zoology, 10" edition, Viswanathan, S.,

Jordan, E.L. and Verma P.S, 1995. Invertebrate Zoology, 12" edn. S. Chand& Co.

Kotpal, R.L, 1992. Protozoa, Porifera, Coelenterata, Annelida, Arthropoda.
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References Books

(Latest editions, and the style as given below must be strictly adhered to)

Ruppert and Barnes, R.D. (2006). Invertebrate Zoology, VIII Edition. Holt

L Saunders International Edition.
2 Barnes, R.S.K., Calow, P., Olive, P.J.W., Golding, D.W. and Spicer, J.1.
' (2002). The Invertebrates: A New Synthesis, 111 Edition, Blackwell Science
Barrington, E.J.W. (1979). Invertebrate Structure and Functions. Il Edition,
3 E.L.B.S. and Nelson
Hyman L.H, 1955. The invertebrates - Vol. | to Vol. VII — McGraw Hill Book
4 Co.
Parker, J. and Haswell , 1978. A text book of Zoology Vol. I - Williams and
> Williams.
Web Resources
1 https://www.nationalgeographic.com/animals/invertebrates/
2 https://bit.ly/3kABzKa
3 https://www.nio.org/
4 https://greatbarrierreef.org/
Methods of Evaluation
Continuous Internal Assessment Test
Internz_;\I ASS|gnments 25 Marks
Evaluation Seminars
Attendance and Class Participation
Extern_a ! End Semester Examination 75 Marks
Evaluation
Total 100 Marks
Methods of Assessment
Recall (K1) | Simple definitions, MCQ, Recall steps, Concept definitions
Understand/ | \c0 . True/False, sh c lanations, Sh
Comprehend Q: rue/False, Short essays, Concept explanations, Short summary or
overview
(K2)
Application | Suggest idea/concept with examples, Suggest formulae, Solve problems,
(K3) Observe, Explain
Problem-solving questions, Finish a procedure in many steps, Differentiate
Analyze (K4) between variougJ ic?eas, Map knowledgep O
Evaluate . e I .
(K5) Longer essay/ Evaluation essay, Critique or justify with pros and cons

Create (K6)

Check knowledge in specific or offbeat situations, Discussion, Debating or
Presentations

Mapping with Programme Outcomes:

PO1 |[PO2 |PO3 |PO4 |PO5 |[PO6 |PO7 |PO8
CO1 S
CO2 M S
CO3 S S
CO4 S S M
CO5 S S
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B.Sc., Zoology First Year - |1 —Semester - Elective —I Generic / Discipline Specific:

Part-4 -FOOD, NUTRITION AND HEALTH (2 credits / 2 hours per week)

Learning Objectives:

The course covers the basic concepts of balanced diet for people of different ages besides
focusing on the consequences of malnutrition and the deficiency diseases and the diseases
caused due to poor hygiene.

Unit | : Nutrition and dietary nutrients:

Basic concepts of Food: Components and nutrients. Concept of balanced diet,
nutrient requirements and dietary pattern for different groups viz., adults, pregnant and
nursing mothers, infants, school children, adolescents and elderly people.

Unit I1: Macro nutrients and micronutrients:

Macronutrients. Carbohydrates, Lipids, Proteins- Definition, their dietary source
and role. Micro nutrients. Vitamins- Water-soluble and Fat-soluble vitamins- their sources
and importance. Important minerals viz., Iron, Calcium, Phosphorus, lodine, Selenium and
Zinc: their biological functions.

Unit I11: Malnutrition and nutrient deficiency diseases:

Definition and concept of health: Common nutritional deficiency diseases-
Protein Malnutrition (e.g., Kwashiorkor and Marasmus), Vitamin A deficiency, Iron
deficiency and lodine deficiency disorders- their symptoms, treatment, prevention and
government initiatives.

Unit 1V: Life style dependent diseases- hypertension, diabetes mellitus, and obesity their
causes and prevention. Social health problems- smoking, alcoholism, narcotics. Acquired
Immuno Deficiency Syndrome (AIDS): causes, treatment and prevention.

Unit V: Diseases caused by microorganisms:

Food hygiene: Potable water- sources and methods of purification at domestic
level. Food and Water-borne infections: Bacterial diseases: typhoid fever - viral diseases:
Poliomyelitis - Protozoan diseases: Giardiasis - Parasitic diseases: Taeniasis and their
transmission, causative agent, sources of infection, symptoms and prevention.

References

1. Mudambi, S.R. and Rajagopal, M.V. (2007). Fundamentals of Foods, Nutrition and
Diet Therapy; Fifth Ed;; New Age International Publishers.
2. Srilakshmi, B. (2007). Food Science; Fourth Ed; New Age International (P) Ltd.
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3. Swaminathan, M. (1986). Handbook of Foods and Nutrition; Fitth Ed; BAPPCO.

4. Bamiji, M.S.; Rao, N.P. and Reddy, V. (2009). Text Book of Human Nutrition;
Oxford & IBH Publishing Co. Pvt Ltd.

5. Lakra, P. and Singh M.D. (2008). Textbook of Nutrition and Health; First
Ed;Academic Excellence.
6. Gibney, M.J. et al. (2004). Public Health Nutrition; Blackwell Publishing.

Course outcomes: Students will be able to:

» Understand the role of food and nutrients in health and disease.

Gain knowledge about hygiene, food safety, disease transmission.

» Perform food system management and leadership functions that consider
sustainability in business, healthcare, community and institutional areas.

A\

B.Sc., Zoology- First_ Year - | -Semester

Part -4 :- FOUNDATION COURSE (2 credits / 2 hours per week)

.Objective of the document

The objective of this document is to facilitate institutions and faculty in implementing
a Foundation Course of three-months duration at the beginning of the B.Sc., course that will
sensitise the fresh graduate student with the required knowledge and skills that will assist
him/her in acclimatising to the new college environment which would be his/her basement
for a life-long career.

The Foundation Course will also provide a sound foundation for learning in the B.Sc.,
Zoology course and later in their professional career. While the institutions are expected to
abide by the general guidelines, local changes can be made depending on the context and
requirements.

1. Glossary of terms used in the document Orientation:

Refers to the awareness created in new students with respect to place (learning
environment and facility), time, teaching schedules and timetables, processes (Rules,
Regulations, policies and procedures), personnel (faculty, staff, and mentors), patients
and their relatives.

2. Skills Module:

Refers to basic skills (drawing ability, laboratory experiments, handling of
microscopes and other basic instruments) that are considered important for all
Zoology students. Students have to be trained in prior to entering further into the
course.
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3. Enhancement skills:

Refers to those skills which are needed to enable students from diverse
backgrounds (including different Boards, language of instruction, culture and varied
degrees of technological exposure) to appreciate and accommodate the similarities
and differences in doing the course and to feel at par with each other.

4. Sports and extra-curricular activities:
Refers to sports and extra - curricular activities permitted within the time
schedule.

5. Ethics:
Ethics are principles that govern the behaviour of students. Competency in
subjects, effective communication and ethics are the three founding principles of
making good zoologist.

B.Sc., Zoology First Year — Il -- SEMESTER
Part-3 Core Course -2 CHORDATA - (4 credits / 4 hours per week)

. Marks
- 8| 3 _
o —
CouggZCode Course Name g |L|T|P|S g T < § [
5 5l ol 2| &
= |
CHORDATA Core|Y|-|-|-141]14|25]| 75 | 100

Learning Objectives

Co1 To understand the structures and distinct features of Phylum Chordata.

To understand and able to distinguish the characteristic features of each

coz subphylum and class.

CO3 To understand the economic importance of vertebrates

CO4 To know about the adaptations of vertebrates

CO5 To understand the evolutionary position of different groups of vertebrates

UNIT Details No.of ) _Course

Hours | Objectives

TAXONOMY AND PHYLUM CHORDATA

I Chordates characteristics, Outline classification up to 12 CO01, CO2
class level with examples.
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Cephalochordate -Amphioxus: External morphology,
Digestive System and Excretory System only.
Uro-chordata — Tadpole larva and Retrogressive
metamorphosis in Ascidian,

Hemichordate — Balanoglossus external morphology and
Affinities of Hemichordate.

PISCES AND AMPHIBIANS

General Characters and Classification of Fishes and
Amphibians up to order level with examples.

Pisces -Shark: External Morphology and Digestive
System only, Migration of Fishes-

Agnatha- Petromyzon -External morphology,
Amphibia: General characters and classification -

Rana hexadactyla - External Morphology and
Respiratory  system only, Parental Care in

Amphibians.

12

C01, CO2,
CO4, CO5

REPTILES

General Characters and Classification of Reptiles up to
orders with examples. Calotes: External Morphology,
Heart, Arterial and Venous system only.

Snakes of India - Poisonous and non-poisonous snakes —
Identification and biting mechanism. Origin, Dominance
and Decline of Mesozoic reptiles.

12

CO1, CO2,
COg3, CO4,
CO5

AVES:-

General Characters and Classification of Aves up to
orders with examples. Columba livia -Pigeon: External
Morphology, Respiratory System, Synsacrum, Pectoral
and Pelvic girdles only- Flightless Birds.

12

C01, CO2,
CO4, CO5

MAMMALS

General Characters and Classification of Mammals up to
orders with examples- General Characters of
Prototherians, Metatherians and Eutherians with
examples.

Rabbit: External Morphology, Excretory system and
Reproductive System only - Dentition in mammals -
Adaptation of aquatic mammals.

12

C01, COz,
CO4, CO5
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Total 60

Course Outcomes

Course On completion of this course, students will;
Outcomes
Classify, Identify and recall the name and distinct
Cco1 features of different subphylum belonging to phylum PO1
Chordata.
Explain, and relate the origin, structural organization and
CO2 . PO1, PO2
evolutionary aspects of vertebrates.
Analyze, compare and distinguish the developmental
COos3 stages and describe the important biological process. PO3, PO4, PO5
Correlate the different modes of life and parental care
CO4 . PO3, PO5, PO6
among different vertebrates.
Summarise the morphology and ecological adaptations
CO5 in vertebrates and list out the economic importance. PO2, PO3, PO5, POS8
Text Books
(Latest Editions)
Ayyar, E.K. and T.N. Ananthakrishnan, 1992. Manual of Zoology Vol. 1l
L (Chordata), S. Viswanathan (Printers and Publishers) Pvt Ltd., Madras, 891p.
Jordan, E.K. and P.S. Verma, 1995. Chordate Zoology and Elements of Animal
2 Physiology, 10th edition, S. Chand & Co Ltd., Ram Nagar, New Delhi, 1151 pp.
Nigam, H.C., 1983. Zoology of Chordates, Vishal Publications, Jalandhar -
3 144008, 942.
Ganguly, Sinha,.Bharati Goswami and Adhikari, 2004. Biology of animals Vol.ll
4 - New central book Agency (p) Ltd.
5 Kotpal. R.L. A, Modern text book of Zoology Vertebrates- Rastogi publications.

2009

References Books

(Latest editions, and the style as given below must be strictly adhered to)

1. Darlington P.J. The Geographical Distribution of Animals, R.E. Krieger Pub. Co.
Hall B.K. and Hallgrimsson B. (2008). Strickberger’s Evolution. IV Edition.
2 Jones and Bartlett Publishers Inc.
Hickman, C.P. Jr., F.M.Hickman and L.S. Roberts, 1984. Integrated Principles of
3. Zoology, 7th Edition, Times Merror/Mosby College Publication. St. Louis. 1065
PP-
Newman, H.H., 1981. The Phylum Chordata, Satish Book Enterprise, Agra — 282
4 003, 477 pp.
Parker and Haswell, 1964. Text Book of Zoology, Vol Il (Chordata), A.Z.T,B.S.
> Publishers and Distributors, New Delhi - 110 051, 952 pp.
6. Pough H. Vertebrate life, VIII Edition, Pearson International.
7. Waterman, Allyn J. et al., 1971. Chordate Structure and Function, Mac Millan &
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Co., New York, 587 pp.

Young, J. Z. (2004). The Life of Vertebrates. 111 Edition. Oxford university press.

8.
Web Resources
1. http://tolweb.org/Chordata/2499
2. https://www.nhm.ac.uk/
3. https://bit.ly/3AV1Ejg
4. https://bit.ly/3kqTfYz
5. https://biologyeducare.com/aves/
6. https://www.vedantu.com/biology/mammalia
Methods of Evaluation
Continuous Internal Assessment Test
Interngl ASS|gnments 25 Marks
Evaluation Seminars
Attendance and Class Participation
Extern_a ! End Semester Examination 75 Marks
Evaluation
Total 100 Marks
Methods of Assessment
Recall (K1) | Simple definitions, MCQ, Recall steps, Concept definitions
Understand/ MCO. True/Eal h | . h
Comprehend Q: rue/False, Short essays, Concept explanations, Short summary or
overview
(K2)
Application | Suggest idea/concept with examples, Suggest formulae, Solve problems,
(K3) Observe, Explain

Analyze (K4)

Problem-solving questions, Finish a procedure in many steps, Differentiate
between various ideas, Map knowledge

Ev(?<|l;<)ate Longer essay/ Evaluation essay, Critique or justify with pros and cons
Check knowledge in specific or offbeat situations, Discussion, Debating or
Create (K6) Presentations
Mapping with Programme Outcomes:
PO1 |[PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |POS8
CO1 S
CO?2 M S
CO3 S S S S S S
CO4 S S S M
CO5 S S S
S-Strong(3) M-Medium (2) L-Low (1)
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http://tolweb.org/Chordata/2499
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https://bit.ly/3kqTfYz

B.Sc., Zoology- First Year- - Il - Semester-

Part — 4 Elective —Il Generic / Discipline Specific:

BASIC COURSE IN ORNITHOLOGY
(2 credits / 2 hours per week)

Learning Objectives

e To equip students with the required knowledge to understand the taxonomic position
and role played by birds in the ecosystem, their importance to humans and their
evolution

e To enable students to comprehend the biological evolution of birds and their structural
adaptations

e To enable students to understand and learn aspects of bird behaviour

e To enable students to learn about the breeding biology of birds

e To equip students with a knowledge of macro ecology of birds, bird populations and
communities, bird diseases, bird conservation and on the role of citizen science in
ornithology.

Unit |
Introduction to Ornithology; Birds and Humans; Classification of Birds, Bird Endemism,
Books written by Salim Ali. Acts related to Bird conservation,-Bird Sanctuaries.

Unit 1

External Morphology of the Bird; Bird Lore; Structure of bird feather, Internal
Structure of the Bird; Flight adaptation in birds- Archaeopteryx and its evolutionary
significance.- Beaks and feet in Birds.

Unit 11

Bird Behaviour: Foraging, Roosting, VVocalization, Imprinting, Feather care,
Bird Intelligence, Social Behaviour, Mixed Species Flocks, Migration of Birds.

Unit IV

Breeding Biology: Differential investment of sexes; territoriality, courtship and
display behaviour, nesting, eggs, incubation and care of young, brood parasitism.
Identification of Birds by Calls and songs. Bird Watching: - Equipment for Bird Watching.

UnitVv

Studying bird populations and communities, sampling methods; Macro ecology;
Molecular Techniques in Ornithology; Avian Disease; Citizen Science and Ornithology;
Threats faced by birds; Bird Conservation with case studies.
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COURSE LEARNING OUTCOME

On successful completion of the course, students will be able to
¢ Recall the taxonomic position of birds, their external morphology and internal parts,
types of bird behavior.
¢ Identify the external parts of the bird, internal structures of the bird and different types
of bird behavior.

o Differentiate birds based on their morphology, foraging strategies and other behaviour

e Explain and discuss how birds evolved, bird adaptations to flight, different aspects of
bird behaviour, threats to birds and the role of citizen science in ornithology
e Discuss and analyse case studies relating to bird conservation

BOOKS FOR REFERENCE
1.Lovette, 1.J and Fitzpatrick, J.W. (2016). Handbook of Bird Biology, 3rd ed. Wiley.
2.Birkhead, T. (2013). Bird Sense: What it’s like to be a bird? Bloomsbury, NY.

3.Birkhead, T., Wimpenny, J., and Montgomerie, B. (2014). Ten Thousand Birds:
4.0rnithology since Darwin. Princeton University Press, Princeton, NJ.

5.Gill, F.B, and Prum, R.O. (2019). Ornithology, 4th ed. Macmillan.

B.Sc., Zoology - First Year - Il - Semester

Part - 4 Naan Mudhalvan // Skill Enhancement Course

= (2 credits / 2 hours per week)

| - B.Sc.,, Zoology - Il - Semester

Practical -1 Invertebrata and Chordata
(3 credits / 2 hours per week)
(to be done at the end of the Il semester)

Dissection Charts:

22




Earthworm: Nervous System

Cockroach: Digestive System and Nervous System

Pila: Digestive system

Calotes: Arterial System and Venous System

Shark: Cranial nerves

Comment on Mounting Charts:

Earthworm: Body Setae

Cockroach: Trachea

Honey bee: Mouth Parts

Pila: Radula

Shark: Placoid Scales

Frog: Brain

Observation of Larval forms of the following animals:

1. Liver fluke: Miracidium, Redia and Cercaria.

2. Prawn: Nauplius, Zoea and Mysis.

3. Any Two Echinoderm Larvae.

4. Frog: Tadpole

5. Salamander: Axolotyl.

SPOTTERS: Any Two from Each Phylum

Protozoa: Paramecium, Paramecium-conjugation, Euglena, Entamoeba, Plasmodium.
Porifera: Simple Sponge, Sponge-Gemmule, Sponge —Spicules.
Coelenterata: Obelia colony, Obelia medusa, Aurelia, Physalia, Sea anemone.
Helminthes: Liver fluke, Ascaris (Male and Female)

Annelida: Earthworm, Nereis, Heteroneris, Chaetopterus, Leech.
Arthropoda: Prawn, Peripatus, Centipede.

Mollusca: Pila, Fresh water mussel, Chiton, Sepia, Solen.
Echinodermata: Starfish, Sea-urchin, Sea-cucumber, Brittle Star.
Prochordata: Amphioxus, Amphioxus - T.S. through pharynx, Balanoglossus, Ascidian.
Agnatha: Petromyzon.

Pisces: Narcine, Echeneis, Hippocampus, Eel, Catla. Tilapia.
Amphibian: Bufo, Rhacophorus, Ichthiophis. Salamander.
Reptilia: Poisonous Snakes: Cobra, Krait, and Viper.

Non-Poisonous Snakes: Dryophis and Ptyas.
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Lizards - Chaemeleon and Draco.
Aves: Pectoral and Pelvic girdle of Pigeon, Archaeopteryx.
Mammals: Bat, Loris.

Animal collection / Field trip to visit places of biological importance and recorded.

SCHEME FOR LAB-1 - Invertebrata and Chordata

TIME: 3 Hours MARKS: 60
1. Dissection Chart: Invertebrata---------------------------- 10 Marks
2. Dissection Chart: Chordata------------------------ -10 Marks
3. Comment one from Mounting and one from Larval chart (2 X 5) ------- 10 Marks
4. Identify and Comment on spotters A, B, C, D and E (5x4) -------------- 20 Marks
5. ReCOrd NOE =-===m=m=mmm e e e e e e e 10 Marks

Spotters: Two spotters from Invertebrata and Three from Chordata.

B.Sc., Zoology - Second Year - Il —Semester

Core Course -3 - CELL BIOLOGY - (4 credits / 4 hours per week)

I Marks
- 2| 3 _
Coug(e:gode Course Name & |L|T|P|s| 8| T| « e I
S ol glo| 2| &
= i
Core |Y|-|-|-]4|4|25| 75 | 100
CELL BIOLOGY
Learning Objectives
col To understand the structures and purposes of basic components of prokaryotic and eukaryotic cells,
especially macromolecules, membranes and organelles.
CO2 To understand how these cellular components are used to generate and utilize energy in cells.
Cco3 To understand the cellular components underlying mitotic cell division.
CO4 To apply the knowledge of cell biology to selected examples of changes or losses in cell function.
No. of Course
UNIT Details Hour -
s Objectives
I History of cell biology — Cell theory — Cell as the basic unitof | 12 | CO1, CO2
living organism, Difference between Prokaryotic and
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Eukaryotic cell. Ultra Structure of an Animal Cell, Plasma
Membrane — Ultra Structure, Models (Bilayer, Unit
Membrane, Fluid Mosaic) and Functions.
Protoplasm: Structure, chemical and biological properties.
I Ultra structure and functions of (a) Mitochondria 1 CO1, CO2,
(b) Endoplasmic Reticulum, (c) Golgi Complex, CO4, CO5
(d) Lysosome, (e) Centrioles and (f) Ribosome.
Ultra structure and functions of Nucleus and Nucleolus —
Chromosome: Structure, heterochromatin and Euchromatin, - CO1, CO2,

2l Giant chromosome — Polytene and Lambrush chromosomes - 12 CO?;'OC504’
Cell Division and Cell Cycle: Amitosis, Mitosis and Meiosis
- Genetic significance of meiosis.

Microscopy:  Structure, principle, magnification and
applications of Compound microscope, Phase contrast
microscope and Electron microscope—
CO1, CO2,

v ) ) ) ) 12
Cytological ~ Techniqgues —  Cell  Fractionation, CO4, CO5
Homogenization, Centrifugation and sedimentation Co-
efficient. Histological Techniques: Staining - Vital Stains. —

Cytoplasmic and Nuclear Stains, Fixation.
Cancer: Definition, types, causes, diagnosis, treatment-

v Molecular basis of aging and genes responsible for aging. 1 CO01, CO2,
Apoptosis - Stem cells: Occurrence, concept, types and CO4, CO5
application of karyotypic techniques.

Total 60
Course Outcomes
Course On completion of this course, students will;
Outcomes
To understand and recall the basic structure, origin and development of
co1 PO1
cell organelles.
To integrate and assess the biochemical, cytological and histological
Cco2 : . . PO1, PO2, PO3
tools to infer cellular basis of organization.
To analyze and differentiate organisms based on structure,
cos composition and inter and intra cellular interactions. PO3, PO4, POS
To explain the role of cells and cell organelles in various biological PO2. PO3. PO5. PO6
CO4 1 l 1 1
processes. PO8
cOs To construct and simulate the role of different cytological tools to PO3, PO4, PO5, POB,
explain the structure and complexity of cells and cell organelles. PO7, PO8
Text Books
(Latest Editions)
1 Ambrose, E.J. and Dorothy, M. Easty, 1970. Cell Biology, Thomas Nelson & Sons Ltd., 500 pp.
5 Kumar P. and Mina U. (2018) Life Sciences: Fundamentals and Practice, Part-I, 6th Edn., Pathfinder
' Publication. p.608.
3. VeerBalaRastogi, Introductory cytology. KedarNath Ram Nath. Meerut 250 001.
4, Verma, P.S. and V. K.Agarwal, 1995. Cell and Molecular Biology, 8th Edition, S.Chand& co., New
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Delhi - 110 055, 567 pp.
Verma P.S. and Agarwal V.K. (2016) Cell Biology (Cytology, Biomolecules, Molecular
> Biology), Paperback, S. Chand and Company Ltd.
References Books
(Latest editions, and the style as given below must be strictly adhered to)
Albert B., Hopkin K., Johnson A.D., Morgan D., Raff M., Roberts K. and Walter P. (2018) Essential
L Cell Biology 5th Edn.,(paperback) W.W. Norton & Company p.864.
2. Burke, Jack. D., 1970. Cell Biology, Scientific Book Agency, Calcutta.
Challoner J. (2015) The Cell: A visual tour of the building block of life, The University of Chicago
3 Press and lvy Press Ltd., p.193.
4, Cohn, N. S., 1979, Elements of Cytology, Freeman Book Co., New Delhi — 110007, 495 pp
Cooper G.M. (2019) The Cell — A Molecular Approach, 8th Edn., Sinauer Associates Inc.,
> Oxford University Press p.813.
DeRobertis, E.D.P. and E.M.F. De Robertis, 1988. Cell and Molecular Biology, 8th Edition,
6. International Edition, Info med, Hong Kong, 734pp.
Dowben, R., 1971. Cell Biology, Harper International Edition. Harper and Row Publisher, New
7 York, 565 pp.
8. Giese, A.C., 1979. Cell Physiology, Saunders Co., Philadelphia, London, Toronto, 609 pp.
Hardin J. and Bertoni G. (2017) Becker’s World of the Cell. 9th Edn (Global Edition). Pearson
S Education Ltd., p. 923
10 Karp G., Iwasa J. and Masall W. (2015) Karp's Cell and Molecular Biology Concepts and
' Experiments. 8th Edn. John Wiley and Sons. p.832.
Loewy, A.G. and P.Sickevitz, 1969. Cell Structure and Function, Amerind Publishing Co.,
1. NewDeihi - 110 020, 516 pp.
Mason K.A., Losos J.B. and Singer S.R. (2011) Raven and Johnson’s Biology. 9th Edn. McGraw
12, Hill publications. p.1406.
13. Powar, C.B., 1989. Essential of Cytology, Himalaya Publishing House, Bombay - 400 004, 368 pp.
Swansen, C.P. and P.L.Webster, 1989. The Cell, Prentice Hall of India Pvt. Ltd., New Delhi - 110
14. 001, 373 pp.
Urry L.A. Cain M.L., Wasserman S.A., Minorsky P.V., Jackson R.B. and Reece J.B. (2014)
15. Campbell Biology in Focus. Pearson Education. p.1080.
Web Resources
1. http://www.microscopemaster.com/organelles.html
2. https://bit.ly/3tXwDSB
3. https://bit.ly/3tWNpRX
4. https://bit.ly/3AuYRIM
5. https://rsscience.com/cell-organelles-and-their-functions/
Methods of Evaluation
Continuous Internal Assessment Test
Interngl ASS|_gnments 25 Marks
Evaluation Seminars
Attendance and Class Participation
Extern_al End Semester Examination 75 Marks
Evaluation
Total 100 Marks
Methods of Assessment
Recall (K1) Simple definitions, MCQ, Recall steps, Concept definitions
Understand/

Comprehend (K2)

MCQ, True/False, Short essays, Concept explanations, Short summary or overview

Application (K3) Suggest idea/concept with examples, Suggest formulae, Solve problems, Observe, Explain

Analyze (K4)

ideas, Map knowledge

Evaluate (K5) Longer essay/ Evaluation essay, Critique or justify with pros and cons

Create (K6) Check knowledge in specific or offbeat situations, Discussion, Debating or Presentations

Mapping with Programme Outcomes:
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https://bit.ly/3tXwDSB
https://bit.ly/3tWNpRX
https://bit.ly/3AuYR9M

PO1 PO 2 PO 3 PO 4 PO5 PO 6 PO7 PO 8
COo1 S
CO2 S S S S S
CO3 S S S S S S
CO4 S M M
CO5 S S S S

S-Strong(3) M-Medium (2) L-Low (1)

B.Sc., Zoology Second Year - I11- Semester
Part - 4 Elective —111 Generic / Discipline Specific:

ECONOMIC ZOOLOGY - (2 credits / 2 hours per week)

Learning Objective

1. To understand the culturing techniques and production methods of different farm
animals.

2. To know the life history of animals and disease control methods used in farming.

3. To understand the concept of breeding, cross breeding and the importance of high
yield varieties.

4. To know about the marketing strategies.

Unit I:: Apiculture: Species of honey bees — Social organisation of honey bee — selection of
bees and location for apiary — Newton’s bee hive — products of bee keeping — enemies and
diseases (Amerian foul brood, Thai sac brood, Chalk brood) of honey bees- nutritional and
medical value of honey.

Unit 11: Sericulture: History of Sericulture-Mulberry and Non-mulberry silkworm types —
voltinism and races of silkworm -life history of mulberry silkworm —Brief account on
Silkworm Rearing, mounting, cocoon processing and reeling— diseases (Pebrine, flacherie
,muscardine and nuclear polyhedrosis) of silkworm. Lac Culture: Introduction — Life history
— Host plants — cultivation of Lac — Enemies of lac cultivation — Economic importance of
Lac.

Unit 111: Aquaculture: Fresh water aquaculture: Carp culture — types of ponds — preparation
— maintenance — harvesting and management. Polyculture, Integrated and composite culture.
Prawn culture—Culture of Live feed organisms-- Marine Aquaculture: Edible oyster and
pearl oyster culture. Ornamental fish culture -brief account

Unit 1V: Poultry Farming: Poultry industry in India —Important breeds of Poultry-—
Practical aspects of chick rearing - sexing in one day old chick — deep litter system -Poultry
for sustainable food production and livelihood - Nutritive value of egg and meat- Broiler
management - Housing and equipment; Brooding, feeding and health cover of broilers;
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Record keeping — Culling of Tayers - Debeaking- Marketing of eggs and meat- Women in
backyard poultry farming.

Unit V: Dairy Farming: Dairy farming — advantages of dairying — classification of breeds
of cattle — Indigenous and exotic breeds — Selection of dairy cattle. Breeding — artificial
insemination — Dairy cattle management — housing — water supply — cattle nutrition feeding
standards — Common diseases- Foot and mouth disease, Mastitis, Anthrax, Milk —
Composition of milk — milk spoilage — pasteurization — Role of milk and milk products in
human nutrition — Dairying as a source of additional income and employment.

Text Books

1. Sastry, N.S.R., C.K.Thomas and R.A.Singh, 2015. Livestock Production
Management, 4"Ed.Kalyani Publishers, New Delhi.
Mary violet Christy, A. 2014. Vermitechnology, MJP Publishers, Chennai.

2. ICAR, 2013. Hand book of Animal Husbandry, 4" Ed., ICAR Publication, Pusa, New
Delhi.

3. Awasthi, V.B., 2012. Introduction to General and Applied Entomology, third edition,
Scientific publishers, India.

4. Vasanthraj David, B and Ramamurthy, VV., 2012. Elements of Economic
Entomology, Seventh edition, Namrutha publications, Chennai.

5. Shukla &Upadhyay, 2014. Economic Zoology, 5™ edn. Rastogi Publication, Meerut
New Delhi.

6. Gupta, S.M., 2010. Text book of fishery, Ann Backer, Mumbai.

7. ShailendraGhosh, 2009. Fisheries and aquaculture management, Adhyayan, New
Delhi.

8. David, B and Ananthakrishnan, T. N., 2006. General and Applied Entomology,
Second edition, Tata McGraw hill publishing company Ltd., New Delhi, India.

9. Jagadish Prasad, 2002. Principles and practices of Dairy Farm Management, 3™ Ed.
Kalyani Publishers, Ludhiana.

10. Sukumar, D.E., 2002. Outline of Dairy Technology, Oxford University, New Delhi.

11.Rath, R.K., 2000. Freshwater Aquaculture. Scientific Publishers (India), Jodhpur.

12.I1smail, S.A., 1997. Vermitechnology, The biology of earthworms, Orient Longman,
India.

13.Prabakaran, R. 1998. Commercial Chicken production. Published by P. Saranya,
Chennai.

14.Hafez, E. S. E., 1962. Reproduction in Farm Animals, Lea &Fabiger Publisher.

Suggested Readings

1. Glenn Munroe, 2017. Manual of on-Farm vermicomposting and vermiculture,
Holdanca Farms Ltd, Wallace, Nova Scotia.
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10.

11.

12.

13.
14.

15.

16.

Hanifa, M.A., 2011." Aquafic resources and aquaculture, Dominent, New Delhi.

Gupta, P.K., 2008. Vermicomposting for sustainable agriculture, 2" Edition,
Agrobios, India.

Talashikar, S.C., 2008. Earthworms in Agriculture, Agrobios, India.

Abishek Shukla, D., 2009. A Hand Book of Economic Entomology, Vedamse
Books, New Delhi .

Banerjee, G.C., 2006. Text book of Animal Husbandry 8"Ed.Oxford and IBH
Publishing Company Ltd., New Delhi.

Walstra, P. Wouters, J.T.M. and Geurts, T.J. 2006. Dairy Science and Technology.
CRC Press, New York.

Dunham, R.A., 2004. Aquaculture and Fisheries Biotechnology Genetic Approaches.
CABI publications, U.K.

Donald.D Bell and William. D. Weaver, 2002. Commercial chicken meat

and egg production, Springer, New York.

Eckles C.H. and Anthony, E.L., 2001. Dairy Cattle and milk production,

Biotech. Tata McGraw Hill Publishing Co.Pvt.Ltd., New Delhi.

Edwards, C.A., and Bother, B., 1996. Biology of earthworms, Chapman Hall
Publication company.

ICAR, 1997. Handbook of Animal Husbandary— The Indian Council of Agricultural
Research, New Delhi.

Banerjee G.C., 1992. Poultry, Oxford and IBH, New Delhi.

Jhingran, AVG, 1991. Fish and Fisheries of India. Hindustan Publishing Co. New
Delhi.

James. N. Marner, 1975. Principles of dairy processing, wiley eastern

limited, New Delhi.

Baradach, JE. Ryther. JH. and, MC larney WO., 1972. Aquaculture. The

farming and Husbandry of Freshwater and Marine Organisms. Wiley
InterScience, NewYork.

Web Resources

©ooNe A WNRE

https://bit.ly/3tXH|k8

https://bit.ly/3tUTHBuU

https://bit.ly/3hVv96q

https://bit.ly/39nztH1

https://bit.ly/3CzasVO
https://agritech.tnau.ac.in/org_farm/orgfarm_vermicompost.html
https://bit.ly/3nYvgSF

http://caa.gov.in/farms.html

http://www.csrtimys.res.in/

10. http://www.agshoney.com/training.htm

Course Outcomes (COs)
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http://www.agshoney.com/training.htm

I.” To identify the breeds and varieties of pouliry, fish, bees, and cattle and understand
the basic aspects of farming.

2. To assess and integrate the available tools and techniques to increase the productivity
in farms.

3. To analyse the pros and cons of different methods of farming and marketing strategies
of products.

4. To evaluate the use of available resources in improving the breeds, vermicomposting,
farm products etc..

5. To design new methods to improve farm animals with increased productivity and
disease resistance and to construct new methods in vermicomposting.

B.Sc., Zoology - Second Year Il11- Semester
Part — 4 Ability Enhancement Compulsory Course (AECC) Soft Skill-2:

BIO PHYSICS AND BIOSATATISTICS - (2 credits / 2 hours per week)

Learning objectives

1. To understand the concepts of diffusion, osmosis, centrifugal force, surface tension.

To understand the techniques for the separation of biomolecules.

3. To understand radiology, sonography, Laser techniques for biological and medical
application.

4. To know to calculate standard deviation, correlation coefficient, chi-square analysis
and student ’t’ test using the formula.

N

Unit I:
Biophysical Principles: Physical laws in living system: diffusion-Factors affecting diffusion-

types of diffusion — Fick’s law — Biological significance of diffusion — Osmosis- Osmotic
pressure, endocytosis, pinocytosis, phagocytosis, exocytosis plasmolysis and haemolysis)
Principles of viscosity—Brownian movement—surface tension—turgor pressure.

Unit 1l: Applications of Biophysics: Principle and applications of colorimeter —
electrophoresis, principle, instrumentation — applications of gel electrophoresis.
Radioactivity: Types of radioactive decay — Radioactive isotopes — Autoradiography —
biological impacts — Geiger-Muller counter: Principle — working procedure — advantages and
disadvantages. Medical and biological uses of X-rays, Ultrasound and Laser

Unit [1l1::Introduction to Biostatistics: Definition — characteristics, importance and
applications of biostatistics. Collection of data: Primary — secondary data. Statistical
population and sampling in biological studies. Classification and Tabulation of data -
Quialitative — quantitative. Variables: discrete — continuous. Frequency distributions.
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Unit 1V: Presentation of Data: Tabulation: Types — Components — advantages.
Diagrammatic and graphical representations of data: Bar diagrams (Simple, multiple,
subdivided and percentage) — Pie diagram — Frequency diagram: histograms — frequency
polygon — frequency curve — line graphs.

Unit V: Descriptive & Inferential Statistics: Measures of central tendency: Arithmetic
mean — median— mode. Measures of dispersion: Range, quartile and Standard deviation —
Standard error— Coefficient of variance. Test of significance: Chi-square test for goodness of
fit — Students ‘t’ test.

Text Books

1. Das,D.,1996.BiophysicsandBiophysicalChemistryforMedicalandBiology  students,
Academic,Calcutta. 302pp.

2. Subramanian,M.A.,2016.Biophysics—PrinciplesandTechniques,MJP,Chennai. 324pp.

3. Gurumani,N.,2005.AnintroductiontoBiostatistics,MJP,Chennai, 250pp.

4. Palanichamy,S and M.Shanmugavelu, 1991.Principles of Biostatistics. Palani
Paramount. India. 350pp

5. Roy, R.N. 1996. A Text Book of Biophysics, New Central Book Agency Ltd,

Calcutta. 992pp.

Suggested Readings

1. Antonisamy, B., Solomon Christopher and P. Prasanna Samuel, 2011. Biostatistics:

Principles and practices. Mac Graw Hill Education Pvt. Ltd. New Delhi. 349pp.

2. BettyKarasek,2015.Advanced concepts of biophysics, Callistro Reference, 198pp.
3. Daniel, W.W.,2000.Biostatistics: Afoundationforanalysisinthehealthsciences, 7th

10.

11.

12.

Ed. John Wiley & Sons Ltd. New York. 328pp.
EdwardK.Yeargers,2018.BasicBiophysicsforBiology,CRCPress,USA.195pp
Gurumani, N., 2006. Research methodology for biological sciences, MJP, Chennai.
753pp.

Harvey Motulsky, 2015. Essentials of Biostatistics. A non-mathematical approach.
Oxford University Press. New York. 208pp.

Michael C.,Whitlock and DolphSchluter,2009.Theanalysisofbiologicaldata,

anEd.MacMiIIanPubIishers,NewYork,USA.818pp.

Narayanan, R., 2010. Essentials of biophysics, Il Ed., New age International
publishers, Chennai. 546pp.

Pranab Kumar Banerjee, 2014. Introduction to biostatistics (A Text Book of
Biometry,S. Chand & Company Ltd. New Delhi, India. 208pp.
RodneyM.J,Cotterill,2002.  Biophysics:  Anintroduction,  JohnWiley&SonsLtd.
NewYork. 400pp.

Ronser,B.,2006.FundamentalsofBiostatistics, ThomsonBrooks/Cole,6thEd.
Duxbury press,Singapore.784pp
Sail Bose, 2000, Elementary Biophysics, Vijaya printers, Maduari.
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13. Tanford,C.,1961.Physicalchemisiryofmacromolecules,JohnWiley&SonsLid.

England. 710pp.

14.Yadav,B.S.,2020.Textbookofbiophysics,ArjunPublishingHouse,NewDelhi.
Web Resources:

gk~ ownE

6.

https://bit.ly/2XGFuML
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://users.stat.ufl.edu/~winner/sta6934/st4170 _int.pdf
http://www.biostathandbook.com/analysissteps.html
https://bit.ly/3nXUIrD
https://onlinecourses.nptel.ac.in/noc19 bt19

Course outcomes (COs)

1.
2.

Understand and recall the basic biophysical concepts, statistical data and formula.
Apply suitable physical techniques and statistical methods to solve biological
problems.

Identify and relate the bioanalytical techniques and statistical principles for the
application of biological experiments.

Select suitable biophysical techniques to study the biological process and statistical
approach to assess the experimental results.

Integrate the bioanalytical techniques and statistical methods to validate research
investigations.

B.Sc., Zoology Second Year - SEMESTER — 111

Part -4 EVS — Environmental Studies- (2 credits / 2 hours per week)

Objectives

To create awareness on Environment, ecosystem, energy flow, food chain, foodweb
and Biogeochemical cycles

To understand the sustainable agriculture and exploitative human activity inpolluting
the environment locally and globally

To provide awareness about issues relating to drinking and driving, Road safetyrules
and Traffic signals

To create awareness on disasters through intensive public education

To create awareness on village adoption towards clean, green infrastructure,
education, health, drinking water supply, etc.

Unit I. Earth and its Environment - a) Earth formation and Evolution of Earth over time —
Structure of earth and its components : Atmosphere, Lithosphere, Hydrosphere and Biosphere
b) Resources — Renewable and Non- renewable resources.
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https://bit.ly/2XGFuML
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://users.stat.ufl.edu/~winner/sta6934/st4170_int.pdf
http://www.biostathandbook.com/analysissteps.html
https://bit.ly/3nXUIrD
https://onlinecourses.nptel.ac.in/noc19_bt19

Unit I1. Ecology and Ecosystem concepts a) Ecology definition — ecosystem — definition —
structure and function — energy flow- food chain and food web — one example for an
ecosystem b) Biogeochemical cycles — Nitrogen, Carbon, Phosphorous, Water.

Unit 111. Biodiversity and India a) Introduction- definition- values of biodiversity- threats to
biodiversity conservation of biodiversity b) Biodiversity of India — as a mega diversity
nation-bio-geographical distribution — hot spots of biodiversity- national biodiversity
conservation board and its function.

Unit 1V. Pollution and Global Issues; a) Definition, causes, effects and control measures of
air, water, soil, marine, noise, thermal and nuclear pollution. b) Global issues : Global
warming and Ozone layer depletion.

Unit V. Development and disaster management a) Sustainable Development - sustainable
agriculture — organic farming, irrigation — water harvesting and waste recycling — cyber waste
and management. b) Disaster management — Flood and Drought — Earthquake and Tsunami —
Landslides and Avalanches — Cyclones and Hurricanes — Precautions, Warnings rescue and
Rehabilitation. ¢) Road safety rules — Traffic signals — Conduct of road safety awareness
programme. d) Role of the Colleges, Teachers and Students in village adoption towards clean
,green and make in villages in various aspects.

Text Books

1. Arumugam, N, 2016, Concepts of Ecology. Saras publication, Nagercoil
Reference Books

1. Odum E.P., 1971, Fundamentals of ecology, W.B. Saunders Company, Londan.

2. Verma and Agarwal, 2003, Principles of Ecology, S.Chand& Company. New Delhi,
3. Ecology for Environmental science. Biosphere- Anderson J.M. 1981

4. Water pollution and Management- C.K.Varshney, 1984

5. Environmental Biology- P.D.Sharma, 2005

6. Natural disaster-A guide for relief workers- JAC Adliyatmasadhana Kendra.

7. Disaster planning- the preservation of life and property, Foster,H.D

8. India Disaster report: towards a policy initiative, Parasuraman.s, 2000

9. Disaster Management, Mukesh Kapoor, 2009

10. Textbook of Highway and Traffic Engineering,Saxena S.C, 2005

11. Road safety management issues and perspectives, Prabhashastriranade, 2010

12. Safety and Disaster Management, O.P. Dutta, 2014. Methods, Techniques, Recent

Approach, Major Events & Exist Framework Hazardous Material
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13. The Indian Ocean Tsunami: The Global Response to a Natural Disaster By

Pradyumna P. Karan, Shanmugam P. Subbiah, 2011

14. Village Adoption & Development Programme guidelines, 2016, National Institute of

Rural Development &Panchayati Raj (NIRD&PR) Ministry of Rural Development,

GolRajendranagar Hyderabad — 50003

B.Sc., Zoology - Second Year

- IV--SEMESTER

Part-3 Core Course -4 - Developmental Biology - (4 credits / 4 hours per week)

Marks
Course Code "
Course Name > |L|IT|P|S 5 _
(=2 = o —_
= SlEl< |8 |8
S GlE|C|d |8
Developmental Biology |Core |Y|-|-|-|4|4 25| 75100

Learning Objectives

To create an awareness to the students about the theories, concepts and basics of

Co1 .
Developmental Biology.
co?2 To provide students about the idea of sex cells, fertilization, cleavage,
differentiation and development of organs.
co3 To make an awareness of the induction, organizers and development of extra
embryonic structures.
coa To provide adequate explanation to students about the late embryonic
developments and post embryonic development and ageing
CO5 To give an idea about terato genesis, in-vitro fertilization, stem cells and
amniocentesis to the students
No. of Course
UNIT Details .
Hours Objectives
Gametogenesis & Fertilization
Gametogenesis — Spermatogenesis, spermiogenesis,
structure and types of sperms, Oogenesis -Types of eggs
' and egg membranes ; Sperm-—egg interaction, 12 col

Fertilization types — physical, chemical, cytological and
physiological changes in fertilization. Parthenogenesis
definition and types.
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Cleavage

Types, planes, patterns and factors affecting cleavages;
Types of blastula Blastulation and Gastrulation in frog,
Fate maps in frog and Morphogenetic movements.

12

CO2

Organogenesis :

Development of Brain, Eye, Heart in frog: Extra-
embryonic membranes in chick, Placentation in
mammals —types, classifications and functions.

12

CO3

Genetic control of development

Organizer concept and embryonic induction. Concept of
neotony and paedogenesis — Regeneration in Planarians
and Amphibians. . Nuclear transplantation - teratogenesis
— Metamorphosis in Amphibians.

12

CO4

Human reproductive technology

Puberty, infertility, Menstrual cycle, Pregnancy and
Gestation, Amniocentesis, Menopause, Concept of test-
tube baby, Twins. — Artificial Insemination — in-vitro -
fertilization — Methods of Embryo culture & Transfer
and its advantages —Cryo-preservation.

12

CO5

60

Course
Outcomes

COo1

To describe and illustrate the significance of cellular
processes in embryonic development.

PO1

CO2

To relate the factors that contribute to the developmental
process, construct fate maps and illustrate the steps in
morphogenesis and organogenesis.

PO1, PO2

CO3

To correlate the involvement of specific cell types in the
formation of specific organs and explain the importance
of morphogens.

PO4, PO6

CO4

To distinguish between the different types of
developmental mechanisms in various organisms and
appraise the species-based differences in development.

PO4, PO5, PO6

CO5

To justify and validate the role of environment and
genetics in influencing embryonic development

PO3, PO8

Text Books
(Latest Editions)
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Lewis Wolpert 2007. Principles of development, 3rd edition, Oxford University

1. Press, New Delhi, India
Subramoniam, T. 2003. Developmental Biology, Narosa Publishing House, New
2 Delhi, India.
Verma, P.S., Agarwal, V. K.2010.Chordate Embryology: Developmental Biology,
3 S. Chand & Company, New Delhi., India.
References Books
(Latest editions, and the style as given below must be strictly adhered to)
Gilbert S.F. 2010. Developmental Biology, Sinauer Associates, Massachusetts,
L USA.
2. Balinsky, B.1. 1970. Introduction to Embryology, Philadelphia & London, UK.
3. Berril, N.J.1971. Developmental Biology, McGraw Hill, New York, USA.
4 Russ Hodge 2010. Developmental Biology, Facts on File, Inc., New York, USA.
Carlson, Bruce, M. 2009. Human embryology and Developmental Biology,
> Elsevier, Philadelphia, USA
Web Resources
1. https://www.ncbi.nlm.nih.gov/books/NBK10052/
2. https://www.cdc.gov/ncbddd/developmentaldisabilities/facts.html
3. https://anatomypubs.onlinelibrary.wiley.com/doi/full/10.1002/dvdy.20468
4, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5293490/
Methods of Evaluation
Continuous Internal Assessment Test
Internz_;\I ASS|gnments 25 Marks
Evaluation Seminars
Attendance and Class Participation
Extern_al End Semester Examination 75 Marks
Evaluation
Total 100 Marks
Methods of Assessment
Recall (K1) | Simple definitions, MCQ, Recall steps, Concept definitions
Understand/ MCO. True/Eal h lanati h
Comprehend Q: rue/False, Short essays, Concept explanations, Short summary or
(K2) overview
Application | Suggest idea/concept with examples, Suggest formulae, Solve problems,
(K3) Observe, Explain
Problem-solving questions, Finish a procedure in many steps, Differentiate
Analyze (K4) between variougJ ic?eas, Map knowledgep O
Evaluate . e I .
(K5) Longer essay/ Evaluation essay, Critique or justify with pros and cons
Check knowledge in specific or offbeat situations, Discussion, Debating or
Create (K6) Presentations ’ i )
Mapping with Programme Outcomes:
PO1 |[PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |POS8
CO1 S
CO?2 M S
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5293490/

CO3 S S

CO4 S S M

CO5 S S
S-Strong(3) M-Medium (2) L-Low (1) BN

B.Sc., Zoology - Second Year- 1V SEMESTER
Part-4 Skill Enhancement Course -SEC-3 (Discipline / Subject Specific

AQUARIUM KEEPING- (2 credits / 2 hours per week)
Learning Objectives

» To create knowledge on self employment opportunity of ornamental fishes
» To provide the knowledge of ornamental fishes and their equipment
» To understand the different breeding techniques of ornamental fishes

UNIT I
Introduction and scope - Aquarium fish keeping as hobby and cottage industry. Commercial

aspects like national and international market. To create knowledge on self-employment
opportunity.

UNIT I
External morphology of a typical fish. Exotic and endemic varieties of ornamental fishes.

Culture of live food organisms- Micro worms, vinegar eel, tubifex. Artificial feed - Pellet
feed formulation.

UNIT 11
Aquarium preparation and maintenance - Kinds of tanks, tank setting, biological filter and

aeration, water management, planting, lighting and feeds. Budget for setting up an Aquarium
Fish Farm as a Cottage Industry

UNIT IV
Live fish transport- handling, Oxygen packing, feeding and forwarding techniques of fish.

Fish Diseases and their control. Nutritional diseases, White spot diseases, fungal diseases,
Bacterial diseases, Dropsy diseases and ecto-parasites.

UNIT V
Breeding — Common characters and sexual dimorphism of Fresh water and Marine aquarium

ornamental fish varieties such as Guppies, Mollies, Sword tails, Platy, Siamese fighters and
Gold fish, Butterfly fish, Blue morph and Arowana and Angel fish.

REFERENCE BOOKS:

1. Santhanam, P., Sukumaran, N. & P. Natarajan, A manual of freshwater aquaculture (1987),
Reprint 1999, Oxford & IBH Publishing Company Pvt., Ltd., New Delhi.

2. Cliff Harrison, A colour guide to Tropical Fish (1980), Chartwell Books, INC, Cerkshire,
printed in Hon Kong.
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3. O’Connell, R. F., The treshwater aquarium (1977), Arco Publishing Company, INC
New York.

4. JingranV.G., 1991: Fish and Fisheries in India — Hindustan Publ.co. New Delhi

5. Mill Dick, 1993: Aquarium Fish, Daya Pub.co., New Delhi

B.Sc., Zoology - Second Year - 1V - SEMESTER
Part-4 Ability Enhancement Compulsory Course (AECC) Soft Skill - 3

BIOINSTRUMENTATION - (2 credits / 2 hours per week)

Course outcomes

1. To induce interest in the use of various biological instrumentation and employ them
for the study of cells, tissues and genetic material.

2. To help students to map the use of specific bioinstrumentation for specific biological
experiments and infer the results of such experiments.

3. To study the working principle of different bioinstrumentation and their applications.

4. To enable students to design experiments and justify them with the underlying
principles of bioinstrumentation.

Unit I: Good Laboratory Practices: Guide lines, Laboratory symbols; Cleaning and
sterilization of lab ware and reagents; handling and care of laboratory animals; Laminar flow
hood: types and use; Buffers: definition and preparation of buffers, pH meter; Safety and
ethical issues in laboratory settings.

Unit 11:; X-ray crystallography- Biosensors - glucose biosensor, alcohol biosensor,
environmental biosensors, cantilever-based biosensors, DNA biosensor.

Unit 111: -Working principle  and types of centrifugation; Spectrophotometry;  Mass
spectrometry; Chromatography - principle and types of chromatography, PAGE.

Unit IV: Biomedical Instrumentation:-ESR measurement, haemoglobin measurement,
Brief account on -blood pressure, blood flow, ECG, cardiac pacemakers; X- ray imaging, CT
scan and NMR imaging; Ultrasound imaging; medical applications of laser;

Unit V: Molecular Techniques Isolation of DNA, RNA and proteins; Electrophoresis
of DNA and proteins; Polymerase chain reaction; ELISA; Immunofluorescence; Fluorescent
in situ hybridization; Southern, Western and Northern blotting.

Text Books

1. SabariGhosal and Anupama Sharma Avasthi, 2018. Fundamentals of Bioanalytical
Techniques and Instrumentation, 2nd Ed., Phi Learning Pvt. Ltd., New Delhi, India.
2. Veerakumari L., 2015. Bioinstrumentation, MJP Publishers, Chennai, India.
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3. Prakash Singh Bisen, Anjana Sharma, 2012, Introduction to Instrumentation in Life
Sciences, CRC Press, Taylor & Francis Group, New York, USA.

4. Gupta P.C., 2010. Biological Instrumentation and Methodology (Tools &
Techniques), S. Chand & Company Limited, New Delhi, India.

5. Ghatak K. L., 2010. Techniques and Methods in Biology, Phi Learning Pvt. Ltd.,
New Delhi, India.

Suggested Readings

1. Sue Carson, Heather Miller, Melissa Srougi and Scott Witherow, 2019.
Molecular Biology Techniques: A Classroom Laboratory Manual, Academic
Press, New York, USA.

2. Aysha Divan, Janice Royds, 2013. Tools and Techniques in Biomolecular
Science, Oxford Univeristy Press, UK.

3. Gordon M.H., Macrae R., 2012. Instrumental Analysis in the Biological
Sciences, Blackie & Son Ltd., UK

4. Leonard Davis, Mark Dibner and James Battey, 2012. Basic Methods in
Molecular Biology, Elsevier Science Publishing Co., New York, USA.

5. Wilson, K.M. and Walker, J.M., 2010. Principles and Techniques of Biochemistry
and Molecular Biology, Cambridge University Press, UK.

Web Resources

https://bit.ly/3i5flym

https://pbiol.rsb.org.uk
https://www.nature.com/subjects/biological-technigues
https://www.ibiology.org

el O

Course outcomes (COs)

1. To describe and explain the steps in the use of various biological instrumentation that
are used in the study of different animal specimens.

2. To relate the applications of biological techniques and employ them for the study of
cells, tissues and genetic material.

3. To correlate and appraise the use of specific bioinstrumentation for specific biological
experiments and infer the results of such experiments.

4. To compare the working principle of different bioinstrumentation and to summarize
their applications.

5. To devise experiments and justify them with the understanding of the underlying
principles of bioinstrumentation that are ecofriendly, ethical and have national and
global relevance.
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B.Sc., Zoology, Second Year - 1V SEMESTER
Naan Mudhalvan // skill Enhancement Course

- (2 credits / 2 hours per week)

B.Sc., Zoology Major PRACTICAL -1l

CELL BIOLOGY, DEVELOPMENTAL BIOLOGY, ECONOMIC ZOOLOGY AND
BIO-INSTRUMENTATION
(3 credits / 2 hours per week)
(to be done at the end of the 1V semester)

CELL BIOLOGY
1. Microscopy: Handling of dissection and compound microscopes.

2. Mounting buccal epithelium and observing living cells using vital staining.
3. Mitosis in Onion root tip squash.

4. Meiosis in grasshopper testis squash.

5. Charts on — Mitochondria, Golgi apparatus, Endoplasmic reticulum,
Ribosomes, Nucleus, Nucleolus, Polytene and Lambrush chromosomes.

DEVELOPMENTAL BIOLOGY

Study the following prepared slides and Museum specimens-

1. Sections of testis and ovary showing the maturation stages of gametes
(Mammalian)

2. Observation of mammalian egg and sperm.

3. Early developmental stages of Frog - Cleavage, blastula, gastrula and neurula.

4. Different stages of chick embryo-24 Hours, 48 Hours, 72 Hours and 96 Hours.

5. Placenta of sheep / Man

6. Charts on — Test tube baby, Twins and Metamorphosis in Amphibia.

Economic Zoology
Charts on — Newton’s bee hive, life history of mulberry silkworm, Debeaking in poultry,

Formation of Pearl in oyster.

Bio-Instrumentation: - Principles and uses of pH Meter, Electrophoresis,
Chromatography, Spectrophotometer and Centrifuge.
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SCHEME FOR LAB- 11 -Cell Biology, Development Biology, Economic Zoology
and Bio-Instrumentation

TIME: 3 Hours MARKS: 60
1. Mitosis in Onion root tip squash / Mounting buccal epithelium---------- 20 Marks
2. Any one -chick embryo stage and one Bio-Instrument (2 x 5) ------------ 10 Marks
3. ldentify and Comment on spotters A, B, C, D and E (5%4) -------------- 20 Marks
4. ReCOrd NOt —---m-mmmmmmm oo 10 Marks

Qn.3. Spotters: two spotters from cell biology and two spotters from Embryology and one
spotter from Economic Zoology.

B.Sc., Zoology Third Year -V -SEMESTER

Part-3 - Core Course -5- GENETICS AND MOLECULAR BIOLOGY
(4 credits / 4 hours per week)

Marks
> e
S 2| 3 =
CourngSCode Course Name & |L|T|P|S| 8| T| « 2 s
S Ol Elo| 2] ¢
= n
Core | Y 4 |14 |25| 75 | 100

GENETICS AND
MOLECULAR BIOLOGY

Learning Objectives
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Cco1

To understand the structure and functions of nucleic acids In the cell.

CO2

To know the causes and effects of mutations.

COo3

To comprehend the importance of genetic variation in evolution.

CO4

To know about the harmful effects of genetic variations in humans, their cumulative effect in

human population and the molecular basis of variations.

UNIT

Details

No. of
Hours

Course
Objectives

Mendel's laws: Mendelian experiments and Laws of
inheritance: Monohybrid cross and Di-hybrid cross in
pea plant — Law of Segregation, Law of Independent
Assortment- Back cross and Test Cross.

Gene interactions: Complementary genes: Flower colour
in sweet peas, Epistasis: Plumage colour in poultry.
Supplementary genes: Coat colour in mice - Multiple
alleles: ABO blood groups and Rh factor in human

beings.

12

C01, CO2

Linkage and Crossing over: Linkage in Drosophila,
Linkage groups. Crossing over in Drosophila-
Mechanism and types of crossing over - Sex linkage: Sex
linked inheritance in man Haemophilia and colour
blindness. Sex determination: Chromosomal theory of
sex determination- XX-XY, XX-XO, ZW-ZZ, Z0-ZZ
types, Genic balance theory of Bridges, Environment and
Sex determination, Hormonal control of sex

determination (free martin).

12

C01, CO2,
CO4, CO5

Chromosomal aberrations (Deletions, Duplications,
Translocations and Inversions)- Euploidy (Monoploidy,
Polyploidy) and Aneuploidy (Monosomes, Nullisomes
and Trisomes)-

Extra Chromosomal Inheritance: Kappa particles
(Paramecium) and Plastid (Mirabilis). Pedigree studies:
Symbols used in pedigree analysis- Pedigree analysis of
important genetic disease like Hemophilia.

Human Chromosomes: Normal human Karyotype,
Inherited disorders: Allosomal (Klinefelter's syndrome
and Tuners syndrome) Autosomal (Down syndrome).

Eugenies and Euthenics and genetic counselling.

12

CO01, CO2,
CO3, CO4,
CO5
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Genetics and society: Human genome project. Mendelian

Traits in human.

Nucleic Acid: DNA Structure, Types and Replication —
RNA Types and Structure — Chemical basis of heredity-
Experimental Proof of DNA and RNA as genetic
material — Gene Mutation : Types of gene mutations - 12 €01, COz,
CO4, CO5
Genetics of bacteria : Recombination in bacteria
Transformation, conjugation, Transduction and Sex

duction.

Genetic Code: Features of Genetic code — Gene Action:
Protein Synthesis — Transcription and Translation in
Prokaryotes — Regulation of Gene Expression in

_ 12 CO1, C02,
Prokaryotes — Operon Concept (Lac Operon). Insertional CO4, CO5
elements and transposons — Transposon elements in

Maize and Drosophila.

Total 60

Course Outcomes

Course
Outcomes

On completion of this course, students will;

Co1

Understand the basis of inheritance and expression of genes. PO1

COo2

Correlate changes in genetic makeup and phenotypic changes in

PO2, PO3, PO5
progeny.

CO3

Analyse the causes of variations in genetic material and predict the

effect in a population using different techniques. PO2, PO3, PO4, POS, P06

CO4

Explain the role of cellular processes and different genetic elements

. . PO2
in the expression of genes.

CO5

Compile the factors which contribute to changes in gene expression PO1, PO3, PO4, PO5,
and specify the changes which contribute to evolution. POG6, PO8

Text Books
(Latest Editions)

David E Sadava, 1993. Cell Biology - Organelle Structure and Function, Jones Bartlett
Publishers.

Guptha G. K., 2013. Genetics Classical to Modern, Rastogi publishers, Meerut.

Lewin B., 2008. Genes IX, Jones and Bartlett publishers.

Veer BalaRastogi., 2019. Text Book of Genetics, Medtech

Verma P.S and Agarwal V.K., 2006. Cell Biology, Genetics, Molecular Biology, Evolution
and Ecology, S. Chand & Company Ltd.

LA o e A B

VermaP. S. and V. K. Agarwal., 2018. Genetics, S. Chand & Company Pvt Ltd.

References Books
(Latest editions, and the style as given below must be strictly adhered to)

Cooper, Geoffrey M., 2018. The cell: A Molecular Approach, Eighth Edition, Oxford University
Press.

De Robertis, E. D. P and E.M.FRobertis, 2017. Cell and Molecular Biology 8 Edition, LWW.
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3. Dobzhansky T., 1982. Genefics and The Origin of Species, Columbia University.
Fletcher H and Hickey 1., 2015. Genetics, IV Edition. GS, Taylor and Francis Group, New York
4. and London.
Gardner, Anne. 2009. Human Genetics, Scion Publishing Ltd.
5.
Klug, W. S., Cummings, M. R., Spencer, C. A., 2012. Concepts of Genetics. X Edition.
6. Benjamin Cummings.
7. Lodish, Harvey, Arnold Berk et al .,2007. Molecular cell biology. 6th edition, W. H. Freeman.
8. Russel, Peter J. 2013. iGenetics: A Molecular Approach, Pearson.
9. Strickberger M. W., 1995. Genetics, Prentice Hall India Learning Private Limited.
Web Resources
1. https://go.nature.com/2XE8V1q
2. https://bit.ly/3zoTt6B
3. https://bit.ly/2XAm70a
4, https://bit.ly/2XEbhxi
5. https://bit.ly/3AB4bso
6. https://bit.ly/39pZSE4
7. https://www.genome.gov/genetics-glossary/Sex-Linked
8. https://www.vedantu.com/biology/mutagens
Methods of Evaluation
Continuous Internal Assessment Test
Assignments
E{/r:li;rl?(;n Semignars 25 Marks
Attendance and Class Participation
Extern_al End Semester Examination 75 Marks
Evaluation
Total 100 Marks
Methods of Assessment
Recall (K1) Simple definitions, MCQ, Recall steps, Concept definitions
Understand/
Comprehend MCQ, True/False, Short essays, Concept explanations, Short summary or overview
(K2)
Appzl;(c??)tlon Suggest idea/concept with examples, Suggest formulae, Solve problems, Observe, Explain

Analyze (K4)

Problem-solving questions, Finish a procedure in many steps, Differentiate between various
ideas, Map knowledge

Evaluate (K5)

Longer essay/ Evaluation essay, Critique or justify with pros and cons

Create (K6)

Check knowledge in specific or offbeat situations, Discussion, Debating or Presentations

Mapping with Programme Outcomes:

PO1 PO 2 PO3 PO 4 PO S5 PO 6 PO7 PO 8
COo1 S
CO?2 S S S M
CO3 S S S S S
CO4 S
CO5 S S S S S S

S-Strong(3) M-Medium (2) L-Low (1)

