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GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM.
Course Structure Under CBCS for Science (2023 -2024 onwards)

U.G. Programme

INST. Marks
SEM | Part COURES Credits Hours/ week Int. Ext. Total
| Tamil — | 3 6 25 75 100
I | English- 1| 3 6 25 75 100
Core I: Invertebrata 5 5 25 75 100
Core: Major Practical - | 3 3 40 60 100
" Allied: Course | — Botany - | 4 4 25 75 100
' Allied — Practical | 2
Value education 2 25 75 100
Foundation Course — 1 Introduction to 2 2 25 75 100
v Zoology
Total 22 30 700
| Tamil- 11 3 6 25 75 100
I | English- 11 3 6 25 75 100
Core II: Chordata 5 5 25 75 100
Tl Core: Major Practical - 1 3 3 40 60 100
" Allied: Course Il — Botany - Il 4 4 25 75 100
Allied : Botnay Practical 2 2 40 60 100
Environmental studies 2 2 25 75 100
Skill enhancement Course SEC — 1/ 2 2 25 75 100
v Naan Mudhalvan
Total 24 30 800
| Tamil — 111 3 6 25 75 100
Il | English— 11l 3 6 25 75 100
Core IlI: Cell Biology 5 5 25 75 100
" core: Major Practical - 111 3 3 40 60 100
Allied: Course 11l — Chemistry | 4 4 25 75 100
i Allied : Practical Il 2
Skill enhancement course SEC — II: 2 2 25 75 100
IV | Ornamental fish farming and management
Skill enhancement course SEC — 11/ 2 2 25 75 100
Naan Mudhalvan
Health and Wellness* 1
Total 22+1 30 700
| Tamil - IV 3 6 25 75 100
Il | English - IV 3 6 25 75 100
Core IV: Genetics 5 5 25 75 100
Core: Major Practical - IV 3 3 40 60 100
' Allied: Course IV — Chemistry Il 4 4 25 75 100
v Allied : Chemistry Practical 2 2 40 60 100
Skill enhancement course SEC — IV: Soft 2 2 25 75 100
IV | skill development
Skill enhancement course SEC — V/ 2 2 25 75 100
Naan Mudhalvan




Total 24 30 800

Core V:Evolutionary Biology 5 5 25 75 100

Core VI: Animal Physiology 4 5 25 75 100
m Core VII: Environmental Biology 4 4 25 75 100

Core: Major Practical — V 3 6 40 60 100

Major based elective course 1: Wildlife 3 4 25 75 100

Conservation and Management

Major based elective course 11: 2 4 25 75 100

Biocomposting for entrepreneurship

Enhancement Course SEC — VI/ Naan 2 2 25 75 100
IV | Mudhalvan

Internship/Industrial Visit/Field visit 2

Total 26 30 700

Core VIII: Developmental Biology 5 6 25 75 100

Core IX:Animal Biotechnology 4 6 25 75 100
T Core: Major Practical - VI 3 6 40 60 100

Major based elective course 11 : 3 5 25 75 100

Microbiology

Major based elective course 3 5 25 75 100

IV:Immunology

Skill enhancement course SEC — VII/ 2 2 25 75 100
IV | Naan Mudhalvan

Gender Studies 1 4 25 75 100
V' | Extension Activity 1

Total 22 34 700

Net Total 140+1 180 4400

COURSE PATTERN- SUMMARY
PART SUBJECT TOTAL CREDITS
PAPERS

Part | | Tamil 4 12

Part 1l | English 4 12
Core Course 9 42
Core Practical 6 18

Part Il ["Allied Course 4 16
Allied Course - Practical 2 4
Major based elective course 4 12
Foundation Course 1 2
Value Education 1 2
Environmental Studies 1 2
Skill enhancement course SEC / 7 14

Part 1V | Naan Mudhalvan
Internship/Industrial Visit/Field visit 2
Extension Activity 1

Part V | Health and Wellness 1 1
Gender Studies 1 1
Total 44 141




GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM.
Course Structure Under CBCS for Science (2023 -2024 onwards)

Semester 11
Semester 111
Semester 1V
Semester V

Semester VI

U.G. Programme
PUBLIC HEALTH AND HYGIENE

APICULTURE

CLINICAL LABORATORY TECHNIQUES
FRESHWATER PISICULTURE

DAIRY SCIENCE



GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM

DEPARTMENT OF ZOOLOGY

Semester — |
Course §, 219 Marks
Code Course Name > L|TPIS 2eag|gs IS
cC1 O o fo|f~c 2
INVERTEBRATA Core |[Y|-|-|-]14|4]25]|75 100
Learning Objectives
CO1 | Tounderstand the basic concepts of lower animals and observe the structure and functions.
To illustrate and examine the systemic and functional morphology of various group of
coz invertebrates.
To differentiate and classify the various groups of animal modes of life and to estimate the
cos biodiversity.
To compare and distinguish the general and specific characteristics of reproduction in lower
co4 animals.
CO5 | To infer and integrate the parasitic and economic importance of invertebrate animals
UNIT Details

Protozoa: Introduction to Classification, taxonomy and nomenclature. General characters and
classification of Phylum Protozoa up to classes. Type study —Paramecium.General topics: 1.
Parasitic protozoans (Entamoeba, Trypanasoma&Leishmania). 2. Locomotion in protozoa.

Porifera: General characters and classification up to Classes. Type study -Sycon - General
topics: 3. Canal system in sponges.

HermLELIGEmeUm: (NG -auem& LM, alena L5560 OMHMID QuUWB 6.
QEMTGH LCTTLELMTGFTaIT- QLITSILILIEL&6T InMHMID elens&ILGSSHSH0 - QUGLILISGET al6em.
alfleumgs&smmev -LUMy S WD,

QUIgIHemeVLIL]:1. el (hlevotennl1LGTTLCLTCFmeum2_ulifl& 6 (6T6vor LLSLIT,

ColbumGeorm@&mIn, 656iq Lomesflwim) 2. UGTMLGLTCF Mm@ L LIQUWTFS.

Sl606m W] L601 & 6iT: QUITGILILIGO0T L &6T LnMMILD6Uemn & LILI(H &SI H6V — QUG LIL|SH6TRUMT.
ANflaITeH&MHMEL -MFSTET. QLIMTSISHM6VLIL]: 3. &1_6VLIEHS — S5MeV6UTUILNE00TL 6ULD.

Coelenterata: General characters and classification up to classes — Type study —
Obelia.General topics: 1. Corals and coral reefs 2. Polymorphism in Hydrozoa.

Platyhelminthes: General characters and classification of up to classes. Type study —
Fasciola hepatica. General topics: 3. Parasitic adaptations of Helminth parasites.
4. Nematode Parasites and diseases. Aschelminthes: General characters and classification of
up to classes.

GO Led &6l QUITSILILIG0TL| & 6T LM MID e & LLG &S & 60- QIGLILG&6Talem].
alflam&s&mmey -6 WM. QUTgSIGem6euLIL]: 1. LIQIETHIGET IDMMID  LQIETLILITENM&HET. 2.
manl CrrGFmameley Lsmisennlil]. SLEOLLILWESET QUITSILILIELS&6T  MmmiD
amslLBSESISH -  GlLusetaeny. elflaimssmmey - GUACWTTQamUILITIQ &S8T.
QumgIgemeullL]: 3. Qameldlers L (Heuorenllsefledr el (Hevorenlls SHHaUmILILIGET. 4.
BTHLILW L (hevoreonil&HeT LnMmmild CHMTUI&SET 2 FFGIFIWMUTETRTTLL. 2 (H6M6ITLIL|(LD 8 & 6T:
QUIMTSILILIGOTL| & 6T LnMHMILD 6Uem&HLILMSSHH6D - 6UGLIL 6T auem.

Annelida: General characters and classification up to Classes. Type study —Hirudinaria
granulosa.General topics: 1.Excretory organs in annelids.

Arthropoda: General characters and classification of Phylum Arthropoda up to Classes.
Type study: Penaeusindicus. General topics: 2. Affinities of Peripatus 3. Larval forms in
Crustacea.




UMETSHMEFL|(DESHET: QLIMTHILILIETLG&H6T IDMHMID  aIeGLLGSSHIH - 6UGLILSH6ETe.
alflaumssmhmey - ol BLg eor T lLME I Ten eV ITET. QUITSIHEM6VLIL]: 1. UM 6TE ST
Hwase sl s o mililser.

& 609 5 5 T60) & 6iT: QUIMTSILILIG0TL| & 6T LM mILDeIem & LLI(H &SI 56V - QG LIL| 6T,

ANflaum&&EMHME - HLOLGMITE. QLTSS M6VLIL: 2. QuIflumlLerledr @) eore_Mme&ar.
3. (L ILIGHsmI5 8T s eaflsafley @erin 2 uliflaerr.

Mollusca: General characters and classification of Phylum Mollusca up to Classes. Type
study: Pila globosa. General topics: 1. Economic importance of Molluscs. 2. Cephalopoda
as the most advanced invertebrate.

Echinodermata: General characters and classification of Phylum Echinodermata up to
Classes. Type study: Asterias.General topics: 3. Water vascular system in Echinodermata.
4. Larval forms of Echinoderms.

v QLELIL 81 &H6ET: QILIMSILILIGUOTL|&H6T LDMMILD eUen& LGS SISH60 — UG LIL SHeTalemT.
alfleumgs&Mmmen: LT GCeTTCUTET. QUTSIS6eLIL]: 1. QL6 L_69 g erfledr
QUIGBETTSTT (L&HRWSSI6ULD. 2. He6L&HHTENH6T L& LD (LNETG6TMH ML HS
WEIGBTETHMEDE.
WL GH T SH6T: QUITSILILIGOOTL| &6 LoMmILh A& LILI(H &SI H6V - QUG LIL| S 6TeUM.
alflaums&smmey: BLEFSH TSN, QUTEISemeuLiL]: 3. WL Csmedseafley BETMLLLInetorsuld. 4.
WL Csmedsmsaflev @erbe wiliflger.
Beneficial and Harmful Insects: Insect pollinators- predators — parasites. Insects associated
with human diseases: Mosquitoes, housefly. Insects associated with household materials:
Ants, Termites, Silver fish.
Insect pests: Insect pests, life cycle and types of damage to plants. Pest of rice: Rice stem
borer (Scirpophagaincertulas) — Pest of Sugarcane: The shoot borer (Chiloinfuscatellus) —
Pest of coconut: The rhinoceros beetle (Oryctes rhinoceros) - Pest of cotton: The spotted
bollworm (Eariasinsulana) —Pest of stored products: The rice weevil (Sitophilus oryzae).
Principles of Integrated Pest Management.

VvV 15 60TEM L0 LI W &5 (S1LD TaYiyYuslfh) ShE eaflemereil & @Lh L& ST LFE&

IN&IHSHFCFTHMGBWTOTISHET- Caul e WMTHLUTSHET - 6L (h evoreoot|&6T. L06ofl&GHITUISs 6H L 60T
QML WFRSEr Q&sm&sser, ofl®G F ofL@U 2 uCWmsLl QUIT@hHL & EnL et
QST ML WLLEF &6T: 6TMIDL| & 6T, HemTWTETH6T, LSS5 LLEF.

SSRGS (B LLFF &6 ThiGSHHID LLFF&H6T, aMPHm&E&HLNMHTF InHMID STalIk&SEHsEG CFHLD
AlemarellG @D aIm&S&HET. QBOUUITLLESR: QBGETH SIeMETLILIMET (Scirpophagaincertulas) -
SMUULLFDR): SeflFgIemeTLILTeT (Chiloinfuscatelius) — Q& eTemeotuf6dT LLES: & mevor LAl (5 & 6 6v0T ()
(Orvctes|rhinoceros): UGSHLEF:  LeTefl&H6TQ&MeooTL&TUILILI\Y (Fariasinsuland). G&FLAG & LILIL L
QUEBLEET CFFILGSSID LER: AR AUBSIILER (Sitophilus oryzae). & ([HhIG 66T HS
LLFR CLeumesorem nWiledT &ML LM & 6.




Course Outcomes

Course On completion of this course, students will;
Outcomes
Understand the basic concepts of invertebrate animals
CO1 . : PO1
and recall its structure and functions.
Illustrate and examine the systemic and functional
CO2 . . PO1, PO2
morphology of various groups of invertebrata.
Differentiate and classify the animal’s mode of life in
COo3 . . o PO4, PO6
various taxa and estimate the biodiversity.
To compare and distinguish the various physiological
CO4 . . PO4, PO5, PO6
processes and organ systems in lower animals.
Infer and integrate the parasitic and economic importance
CO5 . . PO3, PO8
of invertebrate animals.
Text Books (Latest Editions)
L Ekambaranathalyer, 2000. A Manual of Zoology, 10" edition, Viswanathan, S., Printers
' & Publishers Pvt Ltd
2. Jordan, E.L. and Verma P.S, 1995. Invertebrate Zoology, 12" edn. S. Chand& Co.
3. Kotpal, R.L, 1992. Protozoa, Porifera, Coelenterata, Annelida, Arthropoda.
References Books
(Latest editions, and the style as given below must be strictly adhered to)
L Ruppert and Barnes, R.D. (2006). Invertebrate Zoology, VIII Edition. Holt Saunders
' International Edition.
5 Barnes, R.S.K., Calow, P., Olive, P.J.W., Golding, D.W. and Spicer, J.1. (2002). The
' Invertebrates: A New Synthesis, |11 Edition, Blackwell Science
3 Barrington, E.J.W. (1979). Invertebrate Structure and Functions. Il Edition, E.L.B.S.
' and Nelson
4, Hyman L.H, 1955. The invertebrates - VVol. | to Vol. VII — Mc Graw Hill Book Co.
5. 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/, https://greatbarrierreef.org/
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/
Comprehend | MCQ, True/False, Short essays, Concept explanations, Short summary or overview
(K2)
Application | Suggest idea/concept with examples, Suggest formulae, Solve problems, Observe,
(K3) Explain
Analyze (K4) Problem-solving questions, Finish a procedure in many steps, Differentiate between

various ideas, Map knowledge



https://bit.ly/3kABzKa
https://www.nio.org/
https://greatbarrierreef.org/

Ev(?ll;‘)”lte 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
CO4 S S M
CO5 S S

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




GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM

DEPARTMENT of ZOOLOGY
Semester — |
PRACTICAL - |
> o Marks
o = 5 9
Course Code Course Name g |L| TIPS @ 2 = g g_ s
S CHo|x° &
INVERTEBRATA LAB Core |[Y|-|-|-]14|4]|25]| 75 100
COURSE
Learning Objectives
Co1 To identify the different groups of invertebrate animals by observing their external
characteristics.
CO2 To understand the organs, organ system and their functions in lower animals.
COo3 To get knowledge about the different modes of life and their adaptation based on the
environment.
CO4 Able to dissect and display the internal organs and mount the mouthparts and scales of
invertebrates.
UNIT Details No. of
Hours
Major Dissection:
| Cockroach: Circulatory system, Nervous system, Reproductive system. 1

Earth worm: Nervous System, Reproductive system. Prawn: Nervous system
(Including Appendages).

Minor Dissection:

1i Cockroach: Digestive system. Earthworm: Digestive system. 12
Pila globosa: Digestive system. Freshwater Mussel: Digestive system.

i Mounting: Earthworm: Body setae; Pineal setae. Pila globosa: Radula. 12

v Mounting: Mouth parts —Cockroach, Honey Bee, House fly and Mosquito. 12

Spotters: (i). Protozoa: Amoeba, Paramecium, Paramecium Binary fission
and Conjugation, Vorticella, Entamoeba histolytica, Plasmodium vivax
(it). Porifera: Sycon, Spongilla, Euspongia, Spicules, Gemmule
(iii). Coelenterata: Obelia — Colony, Aurelia, Physalia, Velella, Corallium,
Gorgonia, Pennatula (iv). Platyhelminthes: Planaria, Fasciola hepatica,
Miracidium, Redia, Cercaria, Echinococcus granulosus, Taeniasolium,
Schistosoma haematobium (v). Nemathelminthes: Ascaris (Male &
Female), Drancunculus, Ancylostoma, Wuchereria (vi). Annelida: Nereis,
Aphrodite, Chaetopteurs, Hirudinaria, Trochophore larva (vii). Arthropoda:
Crab, Palaemon, Scorpion, Scolopendra, Sacculina, Limulus, Peripatus,
Mouth parts of butterfly, Crustacean Larvae - Nauplius, Mysis, Zoea,
(viit). Mollusca: Chiton, Pila, Unio, Murex, Sepia, Loligo, Octopus,
Nautilus, Glochidium larva (ix). Echinodermata: Asterias, Ophiothrix,
Echinus, Clypeaster, Cucumaria, Antedon, Bipinnaria larva




Course Outcomes

Course On completion of this course, students will;
Outcomes
co1 Identify a_nd label the _external features of different POL
groups of invertebrate animals.
Illustrate and examine the circulatory system, nervous
coz2 system and reproductive system of invertebrate animals. POL, PO2
Differentiate and compare the structure, function and
cos3 mode of life of various groups of animals. PO4, PO6
co4 To compare and_ distinguish the dissected internal PO4. PO5. POG
organs of lower animals.
Prepare and develop the mounting procedure of
CO5 economically important invertebrates. PO3, PO8
Text Books
(Latest Editions)
1 Ekambaranathalyyar and T. N. Ananthakrishnan, 1995 A manual of Zoology Vol.l
' (Part 1, 2) S. Viswanathan, Chennai
5 Ganguly, Sinha an d A dhikari, 2 0 11 . Biology of Animals: Volume I, New Central
' Book Agency; 3rd revised edition. 1008 pp.
3 Sinha, Chatterjee and Chattopadhyay, 201 4. Advanced Practical Zoology, Books
' & Allied Ltd; 3rd Revised edition, 1 07 O pp.
4. Lal ,S. S, 2016 . Practical Zoology Invertebrate, Rastogi Publications.
5. Verma, P. S. 2010. A Manual of Practical Zoology: Invertebates, S Chand, 4 97pp.
References Books
(Latest editions, and the style as given below must be strictly adhered to)
1 Barnes, R.S.K., Calow, P., Olive, P.J.W., Golding, D.W. and Spicer, J.I. (2002). The
' Invertebrates: A New Synthesis, 111 Edition, Blackwell Science.
9 Barnes, R.D. (1982). Invertebrate Zoology, V Edition. Holt Saunders International
' Edition.
3 Barrington, E.JJW. (1979). Invertebrate Structure and Functions. Il Edition,
' E.L.B.S. and Nelson
4 Boradale, L.A. and Potts, E.A. (1961). Invertebrates: A Manual for the use of
' Students. Asia Publishing Home.
5. Lal, S.S. 2005. A text Book of Practical Zoology: Invertebrate, Rastogi, Meerut
Web Resources
1. https://nbb.gov.in/
2. http://www.agshoney.com/training.htm
3. https://icar.org.in/
4. http://www.csrtimys.res.in/
5. http://csb.gov.in/
https://iinrg.icar.gov.in/
https://www.nationalgeographic.com/animals/invertebrates/
Methods of Evaluation
Continuous Internal Assessment Test
Intern{il Assgnments 95 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



https://nbb.gov.in/
http://www.agshoney.com/training.htm
https://icar.org.in/
http://www.csrtimys.res.in/
http://csb.gov.in/
https://iinrg.icar.gov.in/
https://www.nationalgeographic.com/animals/invertebrates/

Understand/
Comprehend | MCQ, True/False, Short essays, Concept explanations, Short summary or overview
(K2)
Application Suggest idea/concept with examples, Suggest formulae, Solve problems, Observe,
(K3) Explain
Problem-solving questions, Finish a procedure in many steps, Differentiate between
Analyze (K4) various ideas, I\%a% knowledge P o
Evaluate (K5) | Longer essay/ Evaluation essay, Critique or justify with pros and cons
Create (K6) Check k_nowledge in specific or offbeat situations, Discussion, Debating or
Presentations
Mapping with Programme Outcomes:
PO1 PO 2 PO 3 PO 4 PO5 PO 6 PO 7 PO 8
COo1 S
CO?2 M S
CO3 S S
CO4 S S M
CO5 S S
S-Strong (3) M-Medium (2) L-Low (1)




GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM
DEPARTMENT OF ZOOLOGY

SEMESTER - I
o Marks
> w5
Course 5 8|3 =
(@] © I c -_—
Code Course Name g |[LITIPIS| o < | E S
- - [<5]
S olgiolg ¥
- (l
Allied Zoology - | Core |Y|-|-]|-|4|4 25|75 100
Learning Objectives
COl |10 acquire a basic knowledge of diversity and organization of Protozoa, Coelenterata,
Helminthes and Annelid
Co2 | 1o acquire a basic knowledge of diversity and organization of Arthropoda, Mollusca and
Echinodermata
CO3 |10 comprehend the taxonomic position and diversity among Protochordata, Pisces and
Amphibia
CO4

To comprehend the taxonomic position and diversity among Reptilia, Aves and Mammalia

CO5 | To acquire detailed knowledge of select invertebrate and chordate forms

No. of Course

UNIT Details Hours Obijectives

Diversity of Invertebrates — I

Principles of taxonomy. Criteria for classification—-Symmetry and
Coelom-Binomial nomenclature. Classificationof Protozoa,
Porifera, Coelenterata, Helminthes and Annelida upto classes with
two examples.

I WNSIGBTETMHMeN6 LTINS SHS6ememnln - | 12 CO1
UG LILIBD &S5 60 60T &85 561G 6T.

QIS LILIH G315 606T 26MaCHMV&HET — FINGET InMMID 2 L MG -
@QmeFTe  QuUWFIhsL  -UCTTLEGLTGEFTIT, SleneTu]L 656,
GLYWLOEET, SLeml IDMHMID 2 (HEM6TL(DEHEHET,  UMETS ST
LW&HSHET Ssleummletr auenslium@b - ea@GLiL&setaleany - @\
9_&TJ600T & 615 L_60T.

Diversity of Invertebrates — 11
Classification of Arthropoda, Mollusca and Echinodermata upto
T class level with two examples. 12 CcO?2

WNSIGBTEOOTMHMeN6 LIGT(ING S 660 - I
565 5 Me0 &6, QLDELEVIL 69186 InMmMID (WL CHTedGE6T —3|6lmnlesr
QMG LILIMT(H - UG LIL|SH6TEUNT — @)(H 2_&TIT600T k&5 (615 L_60T.

DiversityofChordates—I

Classification of Prochordata, Pisces and Amphibia upto orders
n giving two examples. 12 CO3
N SIGHTSVIETETem6  LIGT(NS S S 6Tenln - |

(LD EBT(LN S (& B ITe00 1861, L6OTS6T LoMmILD @ HeurelleT - alflengealeniy
—-@)(H 2_&ITIJ600T Ml & 65 L_60T.

Diversityof Chordates—II

Classification of Reptilia, Aves and Mammalia upto orders giving
two examples.

v (PSS HTTTU6TETENE  LIGTIN S SHS6Temin - I 12 CO4
DETTEUGDT, LIMEMEUSET LDMMILD LIMTEYTL 19 &6 - auiflengFalemny -
@) ((H2_G5ITJ600T 15 (6 L_60T.




Animal organisation
Structure and organization of

(i) Earthworm
(i) Fish
Vi (iii) Rabbit 12 CcO5
a6V TBI& & 6Tl 6T M LD LIL
aflevmiGserflere_Lenmmine miliLienLne)
(). wewTLW
(ii).  LSedr
(iii). Wuwev
Total 60
Course Outcomes
Course On completion of this course, students will;
Outcomes
CO1 Recall the characteristic features invertebrates and chordates. PO1
CcO? Iil\?eSISify invertebrates up to class level and chordates up to order POL, PO2
Explain and discuss the structural and functional organisation of
Co3 sorﬁe invertebrates and chordates ’ PO4, PO6
CO4 Relate the adaptations and habits of animals to their habitat PO4, PO5, PO6
CcO5 Analyse the taxonomic position of animals. PO3, PO8

Text Books (Latest Editions)

between various ideas, Map knowledge

1. Ekambaranathalyer,-OutlinesofZoologyViswanathanPublication
References Books
(Latest editions, and the style as given below must be strictly adhered to)
1. Ekambaranatha lyar and T.N.Ananthakrishnian - A Manual of Zoology Invertebrata—
Voll:Viswanathan Publishers.
2 Ekambaranatha lyar and T .N. Ananthakrishnan,-AM annual of Zoology- Invertebrata—
' Volll: Viswanathan Publishors.
Ekambaranatha lyar and T.N.Ananthakrishnan,-AManual of Zoology: Chordata
Viswanathan Publishers.
4, JordanE.L.and P.S. Verma-Invertebrate Zoology, S.Chand & Co.
Web Resources
1. www.sanctuarvasia.com
2. www.iaszoology.com
Methods of Evaluation
Continuous Internal Assessment Test
Interngl Asm_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
gggeisgﬁggé MCQ, True/False, Short essays, Concept explanations, Short summary or
b overview
(K2)
Application Suggest idea/concept with examples, Suggest formulae, Solve problems, Observe,
(K3) Explain
Analyze (K4) Problem-solving questions, Finish a procedure in many steps, Differentiate

Evaluate (K5)

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



http://www.sanctuaryasia.com/
http://www.iaszoology.com/

Check knowledge in specific or offbeat situations, Discussion, Debating or
Create (K6) Presentations
Mapping with Programme Outcomes:

PO1 PO 2 PO 3 PO 4 PO5 PO 6 PO 7 PO 8
COo1 S
CO2 M S
CO3 S S
CO4 S S M
CO5 S S

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




GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM

DEPARTMENT OF ZOOLOGY

SEMESTER - |
Value education



GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM - 612 002

DEPARTMENT OF ZOOLOGY
SEMESTER - |
Title of the INTRODUCTION TO ZOOLOGY (eflevru@web Sl psib)
Course
Paper Foundation Course
Number
Category Elective [Year I Credits 1 Course
Semester I Code
InstructionalHours Lecture Tutorial LabPractice | Total
perweek 2 - - 2
Pre-requisite To recall the students about the basic aspects of zoology.
Learning Objectives
C1 To learn about the classification of animal kingdom.
C2 To understand the basic features of cell.
C3 To understand the basic features of animal physiology
C4 To understand the basic features of environmental biology
C5 To understand the basic features of animal genetics and evolution

Unit 1: Introduction to Zoology: Scope & Branches of Zoology, Higher studies and
opportunities related to zoology, Employment opportunities in Government and non-
governmental organizations.  Systematic and binomial nomenclature. Taxonomy: Animal
Kingdom and its classifications.

VG 1: eflevmI S WL M NSLD: afleumiIG Wedler GBS HMID &M 6TE 6T,
2 Wisevalluiey eSO QS TLTLITET eUmUILIL&6T, T IDMHMID HT& FTIT Bl o6 6o migerfley
CauemeualmUILIL&6T. IjqlilemL WMmMID @EFme QUWIFIRKD Wenm. elenssIUmLI1quiluieu-
afleumIG&6eVE LD LMMILD 3eUM MG eUem&LILIT®H).

Unit 2: Cell biology: Cell as the basic unit of life - Prokaryotic and Eukaryotic Cell — structure
- organelles —Principles and uses of Light and Electron Microscope.

VG 2: QFvedlwen: 2 ulfldr 9l 9VE - UCrmesIlIGwmgs  mmin
WesHGWTIL s QF6). QF6aN6T 9emInLIL] MHMID 2 6TEBMmILILIG6T. e6rfl HieooTCemrTmeiE nMMmID
6T6VE: LT IT60T [l 60T GevoT M H W 60T & & SlaULD DM MILD LIUIESTS 6.

Unit 3: Animal Physiology: Introduction to organ systems - Digestive system, Respiratory
system, Circulatory system, Nervous system and Urino-genital system.

VG 3: alleviIE 2 L HAFWedlwey: 2 mitiL emnlilsefler oMl — Q& fIDmeoT 0oL 6ULD,
FEUMFINEOTL VLD, @ USSR LINEWTL6UD, BrL e, FmbBrs woHmibh @earleuUmss
LD600T L6V L.

Unit 4. Environmental Biology: Principle layers of atmosphere- Exosphere, Thermosphere,
Mesosphere, Statosphere, Troposphere. Lithosphere, Hydrosphere. Environmental issues -
Global warming, green house effects and acid rain.



VG 4 FMHMIFSLL0 2 uNflwe: aleflneTLeuEH 6T (WNS6TemD 3B &G &H6T- 616 GaumeruLilwy,
Qe mervLlwiy, LWG&FmervLwi, 6ruGLGL meruLlwiy. CGrmGumenuLiluwy. 695G meruL AW,
emaml Grmevllwy. HFHMFGEWe allemera|sseT: LellQalliLineL G, S faramealev 6eme6re]d 6T
LMHMILD 9LfleVINEmL.

Unit 5: Genetics and Evolution: Concept of Heredity and Variation - Mendel’s Laws of
Inheritance. Fossils and fossilization —Living fossils - Evidences of evolution - Homologous,
Analogous and vestigial organs.

VG 5: LFAW WMmMIb UFleormoWw: JL WHMID WTOILUTL 6T &([HSS—6 L0evor 69 Wi6oT
GHTLUMTH&HET. LIS EIBIGT IOMMID LIGLOIM&SSE — LfleormnealemJFRUN6T FmeTmigseTr —
QFWNRSHSH 2 MILILIGET, 60U 2552 MILILIG6T IDMMID 6TFF2_MILILGHET.

References
1. Ekambaranathalyer, 2000. A Manual of Zoology, 10" edition, Viswanathan, S., Printers
& Publishers Pvt. Ltd
2. Jordan, E.L. and Verma P.S, 1995. Invertebrate Zoology, 12" edn. S. Chand& Co.
3. Ayyar, E.K. and T.N. Ananthakrishnan, 1992. Manual of Zoology Vol. Il (Chordata), S.
Viswanathan (Printers and Publishers) Pvt Ltd., Madras, 891p.
4. Jordan, E.K. and P.S. Verma, 1995. Chordate Zoology and Elements of Animal
Physiology, 10th edition, S. Chand & Co Ltd., Ram Nagar, New Delhi, 1151 pp.
5. Odum, L.P., 1971. Fundamentals of Ecology, W.B. Saunders Company. Pp-574.
Verma, P.S., and V.K. Agarwal., 2010. Genetics. S.Chand and Company Ltd. Delhi.
7. Pal amuus Moody, 1962. Introduction to evolution, 2" Edition Incorporated Publishing.

o

Mapping with Programme Outcomes:

COs | PO1 | PO2 | PO3 | PO4 PO5 |PSO1 |PSO2 |PSO3 |PSO4 |PSO5
CO1 3 3 3 3 3 3 3 3 3 3
CO2 3 3 3 3 3 3 3 3 3 3
COs3 2 3 3 3 3 1 3 3 1 3
CO4 3 3 2 3 3 3 3 2 3 3
CO5 3 2 2 2 2 2 2 1 2 2

S-Strong (3)  M-Medium (2) L-Low (1)
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CHORDATA Core |Y|-|-|-|14]|4]25 75 100
Learning Objectives
Co1 To understand the structures and distinct features of Phylum Chordata.
co? To understand and able to distinguish the characteristic features of each 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

General Characters and Classification of Phylum Chordata: General characters and
Classification of prochordata upto class level. Origin of Chordata, Differences between
pro-chordates and chordates. General characters, Affinities and Systematic position
of Cephalochordata (Amphioxus), Hemichordata (Balanoglossus), Urochordata
(Ascidia).

wWwasIGHTEeTem  afleuki@asefledr QUTHILILIGEUTL&GET MM euensLILIT®H:
(ETUNSI G BMeool1&efledT  QUITSILILIGTL ST  WMmMID  auensLUTh - eu@GLiLeuem .
WaIGHTEDIETeT ailloumiGsarler CHTHMID. PSIGBTTTHM WOHMID WNSIGHTEEDL U
66VHIG 5 65 8 & & & et LG UL &meoor LILI(B)LD GoumILIMpH SH6T. QLTI LILIGO0T L] &6,
@er2_mea| IMmMID enLILLNENM - HEMEVHITE0GH6T (L IDLNWMEF6V), 60T HTe00t 56T
(L6uBenT MG Barmmenilenu) LoMMILD 6UIT6V[HTEsol 1 86IT (G 1q.ULI60T).

Agnatha: General characteristics- Classification of Vertebrata upto Class level,
Agnatha (Petromyzon), General characters and classification of Pisces : Type study:
(Scoliodonsorrakowah). General topics: 1. Affinities of Dipnoi 2. Types of scales
and fins 3. Accessory respiratory organs 4. Migration of fishes.

] SmenLWwmm LS 60T 61T (LD &G BT 6TET al6ui& & 6rfl et QG LIL|Blenevelen T
s lILMGSSH0, SToLLmHmenal (QULGTTenCEFmer). LS6TEH6T GlLIMSILILI6UTL| 86T
wohmin  amslur®. aflflaims &Hme: &MT. QUIGIGemevLIL]: 1. Lqllermileler
@) ET2_MEGHET. 2. QFHLSHET LDMMID SIHLIL|H6TI6T 6UENSSHET 3. HIEMETTHFHEUTF 2 mILIL| & 60T
STHMILIenL 4. I560TH 6T QUEVEMFGLIMS 6.

Amphibia: General characters and classification - Origin of Amphibia - Type study -
Rana hexadactyla - General topics: 1. Adaptive features of Anura, Urodela and Apoda
2. Neoteny in Urodela 3. Parental care in Amphibia.

i @ GHeurpeil&6T: QUMTSILILIGOITL&ET WMmMID elemnsLUT®h - @ eurpeilseT C&mmmin-
alflam&&EmHmey — JTITT  QaMm&ENVTLITHEMLT. QUITSISMULIL]: 1. S&HaIamnLL
I|IDFBIGET — eUTT, WETMTELT oMMID CUITLT. 2. WErmaLemaley BlGWTGL6ofl.
3. @ UM 6T QUHECMTT GLIGTIT6.




Reptilia: General characters and classification - Type study - Calotes
versicolor.General topics: 1. Origin of reptiles, 2. Extinct reptiles. 3. Venomous and
non-venomous Snakes of India. 4. Poison apparatus and biting mechanism of
Poisonous snakes.

2ereuer: QUMGLILIEOTL ST  WwHmn  euemsliur®. elfleumessmme-sGeumL L s
QaITFIGHTLMT. QUIGISHem6eVLIL]: 1. 2arFauecoTeUmMledr GHMMHMLD. 2. 98BI GLImeoT
oarjeleor. 3. @BHWmaley SHmeoorliL(ID FF&H WWHMID BFFMHM LIMDLGET. 4,
BESLILMID L& 6fl6r h&FSFMILIL] LDMMID &19.85 @G0 (.

Aves and Mammalia -Aves: General characters and classification — Type study -
Columba livia - General topics:1. Origin of birds, 2. Flight adaptations, 3. Flightless
birds 4. Bird Migration.

Mammalia: General characters and classification - Type study - Rabbit -
General topics: 5. Egg laying mammals 6. Marsupials 7. Aquatic mammals
8. Dentition in mammals.

v LIM6emeUGET L0MMILD LIMEYTL LG.&6T: LIM6m6Uss6iT-6lLIMSILILIGITL|&H6T LoMMILD elendLILImQ).
allifleumas &MHmev: LM (Q&MEBLOUIT 6dleNwim). QUTEIGHem6uLIL] : 1 LIM6em6UG6rledT
@& mmMLD. 2UMUUSHEHTET SHHEUMDLILSGET. 3. UMEHSH QUeTEH LMeMeUSHET. 4.
UEVENF GLIMGH6V.
UMMl &6 QUL SG6T  Wmmid  eleslur®.  oNflaimssmmey-  (LoW6.
QUITSIHEM6VLIL]: 5 WLemLUN®ID UMl IQ&6T. 6. 6MUWELUI  LIMTL 19 86T,
7. BIeUMLD LIMeuTL 19.86T. 8. LIMETL 19 &6fl6b LI6LeVemLDLIL.
Total
Course Outcomes
Course On completion of this course, students will;
Outcomes
Co1 Classify, Identify and recall the name and distinct features of POL
different subphylum belonging to phylum Chordata.
Explain, and relate the origin, structural organization and
coz evolutionary aspects of vertebrates. POL, PO2
CcO3 Analyze, compare and distinguish_ the developmental stages PO3. PO4, PO5
and describe the important biological process.
co4 C_orrelate the different modes of life and parental care among PO3. POS, PO6
different vertebrates.
CO5 Summarise the morphology and ecological adaptations in PO2. PO3, POS, POS
vertebrates and list out the economic importance.
Text Books (Latest Editions)
1 Ayyar, E.K. and T.N. Ananthakrishnan, 1992. Manual of Zoology Vol. Il (Chordata),
' S. Viswanathan (Printers and Publishers) Pvt Ltd., Madras, 891p.
2 Jordan, E.K. and P.S. Verma, 1995. Chordate Zoology and Elements of Animal
' Physiology, 10th edition, S. Chand & Co Ltd., Ram Nagar, New Delhi, 1151 pp.
3 Nigam, H.C., 1983. Zoology of Chordates, Vishal Publications, Jalandhar - 144008,
' 942,
Ganguly, Sinha,.BharatiGoswami and Adhikari, 2004. Biology of animals VVol.Il - New
4.
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.
2. Hall B.K. and Hallgrimsson B. (2008). Strickberger’s Evolution. IV Edition. 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.
4 Newman, H.H., 1981. The Phylum Chordata, Satish Book Enterprise, Agra — 282 003,
' 477 pp.
5 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 &Co.,
' New York, 587 pp.
8 Young, J. Z. (2004). The Life of Vertebrates. 111 Edition. Oxford university press.
Web Resources
1. http://tolweb.org/Chordata/2499
2. https://www.nhm.ac.uk/
3. https://bit.ly/3AV1E]jg
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 Asm_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 | MCQ, True/False, Short essays, Concept explanations, Short summary or overview
(K2)
Application | Suggest idea/concept with examples, Suggest formulae, Solve problems, Observe,
(K3) 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)



http://tolweb.org/Chordata/2499
https://bit.ly/3Av1Ejg
https://bit.ly/3kqTfYz
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CHORDATALABCOURSE |Core |Y|-|-|-|4|4|25| 75 100
Learning Objectives
CcO1 To understand the structures and distinct features of phylum chordata.
CcO2 To understand and able to distinguish the characteristic features of each subphylum
and class.
CcCO3 To understand and compare the structure of various internal organs in different classes
of vertebrates.
CO4 To know about the classification, adaptations and affinities of chordate animals.
: No. of Course
UNIT Details Hours Objectives
Dissections: Fish: Digestive system, Arterial system,
I . . 12 COo1
Venous system, urino-genital system.
Mounting: Fish: Placoid Ctenoid and cycloid scales,
I 12 CO2

Frog: Hyoid apparatus and Brain

Osteology: Frog: Skull and vertebral column, Pectoral
11 girdle, Pelvic girdle, Forelimb, Hindlimb. Chelonia- 12 CcO3
Anapsid skull, Pigeon - skull and synsacrum.

Specimen and  Slides: (i) Hemichordata:
Balanoglossus, Tornaria larva (ii). Protochordata:
Amphioxus, Amphioxus T.S. through pharynx
(iii). Cyclostomata: Petromyzon, Myxine, Ammocoetus
larva (iv). Pisces: Sphyrna Pristis, Torpedo, Channa,
Pleuronectes, Hippocampus, Exocoetus, Echieneis,
Labeo, Catla, Clarius, Auguilla, Protopterus,
(V). Amphibia: Ichthyophis, Amblystoma, Siren, Hyla,
v Rachophous, Bufo, Rana, Axolotal larva 12 co4
(vi). Reptilia: Draco, Chemaeleon, Gecko, Uromastix,
Viperarusselli, Naja, Bungarus, Enhydrina, Typhlops,
Testudo, Trionyx, Crocodilus, Ptyas.
(vii). Aves: Archaeopteryx, Passer, Psittacula, Bubo,
Alcedo, Columba, Corvus, Pavo; Collection and study
of different types of feathers: Quill, Contour, Filoplume,
Down (viii). Mammalia: Ornithorhynchus,




Tachyglossus, Pteropus, Funambulus, Manis, Loris,
Hedgehog.

Embryology: Stages in the development of Amphioxus,

v Frog and Chick- Placenta in shark and mammals. 12 CO5
Course Outcomes
Course On completion of this course, students will;
Outcomes
Identify and recall the name and distinct external and
CO1 internal features of animals belonging to phylum PO1
Chordata.
Explain the structural organization of various organs
coz2 and systems in different classes of vertebrates. POL, PO2
Analyse, compare and distinguish the morphological
CO3 features and developmental stages of chordates PO4, POS
Dissect and explain various organs and internal systems
co4 in different vertebrates and correlate its function. PO4, POS, POB
Summarise the morphology and ecological adaptations
CO5 in vertebrates and list out the economic importance. PO3, PO8
Text Books
(Latest Editions)
1. Lal S S, 2009. Practical Zoology Vertebrate, Rajpal and Sons Publishing, 484pp.
2. VermaP.S,2000.AManual ofPracticalZoology:Chordates,S.ChandLimited, 627pp.
References Books
(Latest editions, and the style as given below must be strictly adhered to)
1. Robert William Hegner, 2015. Practical Zoology, BiblioLife, 522pp.
2. Young, J,Z., 1972. The life of vertebrates. OxfordUni. London.
Web Resources
1. https://www.youtube.com/watch?v=b04hc_kOY10
2. https://bit.ly/3CzTEyY8
3. http://tolweb.org/Chordata/2499
4. https://www.nhm.ac.uk/
5. https://bit.ly/3AVI1Ejg
Methods of Evaluation
Continuous Internal Assessment Test
Internfil Asmgnments 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 | MCQ, True/False, Short essays, Concept explanations, Short summary or overview
(K2)
Application Suggest idea/concept with examples, Suggest formulae, Solve problems, Observe,
(K3) 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



https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Lal+S+S%22&source=gbs_metadata_r&cad=2
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Robert+William+Hegner%22&source=gbs_metadata_r&cad=3
https://www.youtube.com/watch?v=b04hc_kOY10
https://bit.ly/3CzTEy8
http://tolweb.org/Chordata/2499
https://www.nhm.ac.uk/
https://bit.ly/3Av1Ejg

Check knowledge in specific or offbeat situations, Discussion, Debating or
Create (K6) Presentations
Mapping with Programme Outcomes:

PO1 PO 2 PO 3 PO 4 PO5 PO 6 PO 7 PO 8
COo1 S
CO2 M S
CO3 S S
CO4 S S M
CO5 S S

S-Strong (3) M-Medium (2) L-Low (1
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25

~
a1

ALLIED ZOOLOGY - Il Core | Y|-|-]-

Learning Objectives

co1 To enable students to learn basic concepts relating to aspects of respiratory,
circulatory, excretory nervous and sensory physiology.

COo2 : .
To enable students to comprehend the processes involved during development

co3 To enable students to learn basic concepts of immunity and the working of immune
organs and familiarize them with the recommended vaccination schedule

CO4 To enable students to comprehend the basic concepts of human genetics and patterns
of inheritance

CO5 : : .
To enable students to learn about aspects of animal behaviour such as foraging,

courtship, nest construction, parental care and learning

Course
Objective
S

No. of

UNIT Details
Hours

Respiration- Respiratory pigments and transport of gases.
Mechanism of bloodclotting. Types of excretory products —
Ornithinecycle. Structure of neuron—Conduction of nerve
impulse, Mechanism of vision and hearing.

I 12 COo1
SGaUM&LD: SHaumFBlm&Ger wmmih eurw UflnrmHmwb. @rssn
2 emMULD QFWepenm. Sifla) B&S QUTBL&6TET 6l 6T .
31, [7607) 607 5 60T &HPME. BIOL QFevedler  oemloLiL] -
2 GTIESHM6T HLSSID allsld. LUmfenel WwHmbh QFalsEH mer
QWL DeNSLD.

Fertilization, Cleavage, Gastrulation and Organogenesis of
Frog. Placentation in mammals.

Il SEUM6T &([HYMIG6, LNemalllIQLBH, FIHHGS &HHHESHTETID, 12 Coz2

2 mIlIL] 2 (BeUM&SWD. LML 1q&efler STUICHFUI @) emeuorLiL|
B EaITE 5D,

Immunity Innate and Acquired - Active and Passive;
Antigens and Antibodies; Immunological organs—responses
1T in humans; Vaccination schedule. 12 CO3

2 GTeMMIbBs WLMmMIND QuUMUULL - GBTUW eHFLLSHmeT.
QFWels6Tem MM QFWIMM; SETIQQRETHET  DMHMILD




S,60TIQ LITLY 56T GBMUISGEMLES&HITLIL 2 _MILIL|&6T
eflEIseflel QFwWeLG NS, HHILILLE 9L 616m600T.

Human  Genetics: Human  Chromosomes —  Sex
Determination in  Humans; Patterns of Inheritance:
Autosomal Dominant, Autosomal Recessive, X-linked, Y-
linked, Mitochondrial, Multiple Allelic and Polygenic;
Genetic Counseling.

AV eofls LrLiwev: L0601 & 60160 Smeoor LILI(BILD 12 CO4
GCITCLTCEFTLDGEIT. et & s erflev LIMTeLB [T 60T LLILD,
urmyburflu usoryseTr wrleldl &SLSSLULUMGIM  (WDenmEsET,
QL GLITGF MO 6hIGCSHITETITMmI. L GLIMG&FMO6L
(O MGG TETITMI - X @) 6m600TLIL], Y @) 60600TLIL,
6L GL M85 mevor L_ifl Li6L - L6V L (b LMHMILD
LImedQe360f1 8 21606560& 6T — DT LILIGL 2, C6VITEF 660T.
Animal Behaviour: Foraging, Courtship Behaviour, Shelter
and Nest Construction, Parental Care, Learning Behaviour
\4 AMeVBIG BLEMBHET : 260016 2 600T0IMND  LIP&HSHLD, 12 CO5
@ THEHAUTEFR LGS, Fo(hHEMET 2_(HEUMESHLD LDMHMLD
AL CaIBASMHLIL, QUOHECMTT CLIETE, MMV FL&MS
LIP&H&LD.
Total 60
Course Outcomes
Course Outcomes | On completion of this course, students will;
Recall the parts and working of body organs and
CO1 developmental stages, name the patterns of inheritance and PO1
list different types of animal behaviour
CO2 Analyse the different developmental stages PO1, PO2
CO3 Analyse the working of body and immune systems PO4, PO6
CO4 Analyse the different patterns of inheritance PO4, PO5, PO6
Relate the behaviour of animals to physiology. Analyse the
CO5 different types of behaviour PO3, POB
Text Books
(Latest Editions)
1. Verma P.S. & Agarwal - Developmental Biology, Chordata embryology. S. Chand &
Co.
References Books
(Latest editions, and the style as given below must be strictly adhered to)
1. Owen, J. A,, Punt, J. &Stranford, S. A. - Kuby Immunology. New York: W.H.
Freeman & Company
2 Klug, W. S., Cummings, M. R. & Spencer, C - Concepts of Genetics. (12th ed.).
' New Jersey: Pearson Education
3. Mathur, R.- Animal Behaviour. Meerut: Rastogi.
4. VermaP.S.&Agarwal-DevelopmentalBiology,ChordataembryologyS.Chand&Co.
Web Resources
1. Continuous Internal Assessment Test
2. Assignments




W

Seminars

4. Attendance and Class Participation
5. End Semester Examination
Methods of Evaluation
Continuous Internal Assessment Test
Simple definitions, MCQ, Recall steps, Concept definitions
Internal MCQ, True/False, Short essays, Concept explanations, Short 25 M
. i arks
Evaluation summary or overview
Suggest idea/concept with examples, Suggest formulae, Solve
problems, Observe, Explain
External Problem-solving questions, Finish a procedure in many steps, 75 Marks
Evaluation Differentiate between various ideas, Map knowledge
Longer essay/ Evaluation essay, Critique or justify with pros 100 Marks
and cons
Mapping with Programme Outcomes:
PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO7 PO 8
CO1 S
CO?2 M S
CO3 S S
CO4 S S M
CO5 S S
S-Strong (3) M-Medium (2) L-Low (1)
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SEMESTER - II

ALLIED ZOOLOGY - PRACTICAL

Subject Code:

Credits: External Marks: Hours:

| - Dissection

I1- Mounting

111 Spotters

Earth worm- Digestive system- Nervous system
Prawn- Digestive system -Nervous system

Frog — Digestive system - Nervous system Virtual dissection / Video clipping

Earthworm-Body setae, Pineal setae
Mouthparts-Honey Bee, Mosquito, Housefly
Shark - placoid scale

Prawn - Appendages

Invertebrata& Chordata

Amoeba, Paramecium (entire and conjugation), Sea anemone, Hydra, Physaliya,
Liver fluke, Redia, Cercaria, Tape worm, Nereis, Leech, Limulus, Chitan, Fresh
water mussel, Pila, Sea star, Sea urchin, Balonglossus, Rohu, Catla, Mirgal,
Shark, Salamander, Frog (Rana), Bufo, Toad, Lizard (Garden lizard), Varanus,

Chameleon, Naja naja, Viper, Pigeon, Bat.

IV. Developmental Biology and Immunology

Frog: 2 cell stage, 4 cell stage, 8 cell stage, yolk plug stage, Blastula, Gastrula.

Spotters: Hot air oven, Incubator, Autoclave, Bunsen burner, Centrifuge,
Colorimeter, Micro pipette, Organs of immune system.

Spotters: Haemocytometer, Heamoglobinometer, Blood cells — RBC of frog and
human.
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GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM.
Re-accredited with ‘A’ Grade by NAAC & Affiliated to Bharathidasan University
B.Sc., ZOOLOGY
(Effective for those admitted from 2023-2024 onwards)

Nan Mudhalvan / Skill enhancement Course SEC - |

SEMESTER -1l
PUBLIC HEALTH AND HYGIENE
Qurg&STHTIL WHMIDL CHTSHSIWLD

Subject Code: Credits: 2 External Marks: 75 Hours: 2

Obiectives: To create general awareness about personal and public health and hygiene.
ChI&&D QUTGI&sTHTTLOLOMHMILD G &HwbUHHIeINLIL 6T eneuer HL(h &GS 6.

Unit 1: Health Education: Definition and Concepts of health. Indicators of health. Nutrition
and health: Nutritional deficiency diseases. Physical health: Physical fitness-exercise.
Good hygiene practices. Oral and dental hygiene- Menstrual hygiene. Occupational
health: Occupational health hazards-Asbestosis — silicosis — siderosis; byssinosis,
bagosis

Gl  s&ergIIscvall Y CrmEHWd uDNW &MHSHSH . &STHT] Heoall -GG

: GOUIG 201 L &858 OOMID HpCIMTEEWD - 201 L §§F GOOUTE CHTULISET -
2 606y UMGIHTUY - 2 TeyHI.GafllhU) &H&EMTHMPWL: 2 L HHMmT - 2 L Huulhs -
[H6L6L GHMTHTY LIPS & k& 6l - UMl WMHMID UL &HSHMGHTLD - orgeilLmil
&HMGIL - QAT FTJ HCITSHWD - QAFMNLETT &HTHMT LNFEHMETH6IT -
3leoUavCLITHev - HellsHCaHTHaV -FLCpnHlev -emuACsITHerv —-CLCHTH 6.

Unit2 Mental health-Types of mental illness —Phobia- schizophrenia — mood disorders —
anxiety status, Avoidance, Manic, Depressive psychosis; Hypertension— stroke.
Smocking-Tobacco chewing-Alcoholism and drug addiction and de addiction -Spiritual
health. Yoga and meditation.

3I6VG2 LOGHEVLD: LOGIHEV (GHMOUTEB&ET - Uwd -emeroGem Quieflwum  -LoerbHlenev

: LIHORISET —UBSHHLD LD S(PSHGLD -Lo6T T(PEFSH -HallfHGHev. CUTMH LIPSHSLD
YemaLilig 6860 - CUTEDH LOGHGISET - CUTMS LLNESS 6L BmhHhg BEnged -
3460188 HevLd — CUITST LOMHMILD SILIT6TLD.

Unit 3: Environmental Health: Sources of water supply and water quality. water borne
diseases; Water purification — Boiling, Chlorination. Filtration and Reverse osmosis.
Air quality and air pollution. Ventilation — Natural and Mechanical ventilation .Waste
management: Degradable and Non-degradable wastes — excreta — refuse- sewage —
health hazards. Collection, removal and disposal of wastes.

A0G3  &HMIOYD &&STHTIL - B ey —BF cweod ugeb CHIISET - Beoy
: &558MHHL - QABEMHEHS MUHHL -GCaMAaMESHD - UGS (HGH6L MHMILD
SHMeLSLD FeuaL B LITaIsL (MM - &MHml, STHMGTISIL, STHM| LIT&EUGSHEL ;

SMHCOHILLL, Quhams LMHMILAFWDHMS (WM STHCMHITLLLD -sLuunr@® -
SH6Y&6ET -GG MHMID &SN GLUmUSET - sfabl — sflesamer Cesfsg




SISHMID (PEDMESEIT.

Unit 4: Communicable Diseases:Pathogens-Bacteria,Vius,Fungi,Protozoa and Helminthes;
Infection— symptoms and control measures of Polio, Hepatitis, Leprosy , Tuberculosis,

Candidiasis, Mycotoxicosis and Filariasis. Non-Communicable Diseases: Diabetes,

Coronary heart disease.

0G4 QAsMHM CHITISET c CGlpm HGUIsSET: umsleflwm,  meurev, L, EhHMS,
: PHAgF2 UflOHDIDLLY(PES6T. - QFTHMIHL - ANGHST S HUUGSHSILD
(WM& eT-@emdLileiTemen eumgLD , LO(EHFETHTLOMEM6V, AGHM(LPCHITLL STFCHTLL,

Coamglquirflev, MGECHTLISHACHTE, WTmasEsTeL allwrd QsTHOMITS

Crmuger - Brfle) -@&WCHTILISET. .

Unit5: Public health Management: Pandemic-Endemic and Epidemic diseases; Disease

surveillance; Disease prevention: Sanitation and disinfection; Quarantine treatment-
social distancing-containment-lockdown .Vectors and their control; WHO programmes
in health management. Role of government in health management; National health

mission — NRHM — NUHM.

VG5 QUTG| &SHTHMY GLOELITETITEMLD : FeuCHFCHTU, Q& meTeneaTGHITLL,

QUMIWMIGSUIULL QL CHITW,&&THTY uFTAOYHMIDLHA G 56610 AFUIG 60 -

GeflenoLi(b G156V, &eps QenLQeuafioMmIbd (Lp (L 2eryL kG- Gl
uguyd 2 ulfsmensL BUUG SIS0 .
2 60&HGEHMGHMY HMieUTSHH6 LIMhiIG - Gaélw &&MEMNy Q&HTETMS - Gs&lw

&SMHMIHLLLD - NRHM — NUHM

edition

References:

1. Udai Veer., 2005. Nutrition and Health, Anmol Publications.

2. Ahmed.M.N., 2005. Hygiene and Health, Anmol Publications.
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4. Michael. J. J.Gibrey,.1986. Nutrition diet and health, Cambridge Uni. Press.
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GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM
DEPARTMENT OF ZOOLOGY
SEMESTER - 11

Naan Mudhalvan



GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM

DEPARTMENT OF ZOOLOGY
SEMESTER - 111

Course
Code
CC4

Course Name

Inst.
Hours

CIA

Total

Category
—
_|
)
w
&| Credits

CELL BIOLOGY Core |Y|-|-]-

75 | 100

Learning Objectives

Co1

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.

CO3

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.

UNIT

Details

No. of
Hours

Course
Objectives

History of Cell Biology: Tools and Techniques of Cell
Biology, Cell Fractionation, Homogenization, Centrifugation,
Isolation of sub cellular Components. Histological
techniques: Fixation, sectioning — Staining - Vital Stains. —
Cytoplasmic and Nuclear Stains. Microtechnique Methods -
Microscopes - Types - Light, Phase contrast, Electron
Microscope, SEM, TEM Cryoelectron microscope - Units of
measurement.

VG 1: QFev 2.ulNflwedesr eueumml : Q&6 2 ullfluiedeor
2 LIGJ00TMBIG6T L0MMID BILLIBIGET , QFV  SI&G6TT&HSELD,
RSHOLILUTESHD,  ebWelsEE, SIemner QF6IETT
FaMIGHM6T SONDUILBGSSISHH .  UFeTHO BIL LIBISET -
BoouuGsd, Qe Wflgss - Blncnpdsedr -
mall ey BImCuMMlGeT - enelGLmfermeudls wmmih
g BIMCMHMSHET. MG CTTOL 860118 (LNEMSHET
516507 G600T T&H B & 61T - eUem GBS 6T - gp6rfl S nmmiim®), SEM, TEM,
R T GWIT 6TEVEL_[TTEOT H1600T Q60T TE: D) - Si6mail_(H) 216V 856T.

12

C01, CO2

The Cell - Cell theory —Prokaryote and Eukaryote - Viruses -
Types and Structure, Bacteria — Bacterial membrane, Ultra
structure of Animal cell - Cytoplasm - Structure and
Composition, Function. Extra Cytoplasmic Structure: Cilia
Flagella - Cytoplasmic Inclusions.

SVG 2: QF - QFeL GHTLUMEH - LUErmasrHlGW ML nmmilh
WaTHGWTL - eIJeuser - aleN&S&6T InMHMID el
umsseflum - umseflwm Feue) , afleumi&
QFLG6rfler BleooTeooTemIOLIL] - en&FLCLTUleTTFD - SjeminLiL]
WOHMID QLG QUTBLSEET, QFwelrd. Fon(H B 6V
gl CLmfermeividlas giemoliy : Fedlwm sLeTmTgem -
gL CLmermevile C&F & 5H6056T.

12

C01, CO2,
CO4, CO5




Cell components -Ultra Structure - Composition and
Functions of Plasma Membrane (different models),
Endoplasmic  reticulam, Ribosomes, Golgi Complex,
Lysosomes, Centrioles, Microtubules,  Microfilaments,
Mitochondria and Microsomes. CO1, CO2,
I VG  3CF FoMIS6T_ HI0T eMLDLIL], Fol (HLIGLITIH6T 12 CO3, CO4,
WHMID QFWLITH&ET_ LNeTmerulnm LiILeuld (QeleuGeumi Inm&Hif] CO5
Seim), eTevorGLmLAemmeny euemevLiLNeoreorev, flGLITGEFTIb&ET, T
L& 2 MILIL|SH6T, meuCFTCFTLDGET,
Q&L FlGUWIMEL6N, HI6ToT G LV E 6T, THI600T @)60ILNGH6IT,
DL CL & meoor L flWm (nMHMIh enln&CTMTEETINGET
Ultrastructure, Composition and Functions of Nucleus-
Nuclear Membrane - Nucleoplasm — Nucleolus -
Chromosomes, Heterochromatin and Euchromatin.Structure
and functions of DNA and RNAs - Protein Synthesis &
regulation.
CO1, CO2,
V| o100 4 12| cos, cos
BI600T6MIOLIL], Fo (D LIQLITIHET DMHMID Q& UI6VLITH 86T
2 &M -2 L& ULV - plusellCwriermain -
Blw,&eflGumeveny - GCFmGLMEFMD&ET, QamL e GrT
G&GITOMLLQ60T MHMILD W,&@&EGIITLOML_LY60T. 19.6T60TeS LOMMILD
S TeTeorer & &6rfledT {eMDLIL| LMHMID Q&FWEVLITH 86T —
HEI ML IR 2 MHUGS) MHMILD (RMHIGLPEND.
Cell Divisions and Cell Cycle - Amitosis, Mitosis and
Meiosis and their Significance. Cancer Biology -
Characteristics of cancer cells, types, theories on
Carcinogenesis. Ageing of Cells — Apoptosis and Stem cell
studies.
. . . . . CO1, CO2,
\% G 5 65 Uflzel  wHmib OF&EHHR - 12 CO4. CO5
J el L&l LDEMLN& LIGLIL LM mILD
GOTOHHUGLIL] bHob  Sjeuhrler  WERWSSeULD.
UooGhT 2 uliflwey - yUbhoChT  QFeusserfler
LI600T L| & 61T, 6U60&H &6, LMMICHTUISHSTeT G&MLLIMTMH &HET.
QFLGHETET (NS — QF6 @MLIL| LDMMID VG L DEF6
SLUIEYGH6T.
Total 60
Course Outcomes
Course
Outcome | On completion of this course, students will;
S
To understand and recall the basic structure, origin and
CO1 PO1
development of cell organelles.
To integrate and assess the biochemical, cytological and
CO2 : : . . - PO1, PO2, PO3
histological tools to infer cellular basis of organization.
CO3 To analyz_e and d!fferentiat_e organisms t_Jased on structure, PO3, PO4. PO5
composition and inter and intra cellular interactions.
coa To explain the role of cells and cell organelles in various PO2, PO3, PO5, PO,

biological processes.

PO8




To construct and simulate the role of different cytological
PO3, PO4, PO5, PO6,

CO5 tools to explain the structure and complexity of cells and cell PO7. POS
organelles.
Text Books
(Latest Editions)
Ambrose, E.J. and Dorothy, M. Easty, 1970. Cell Biology, Thomas Nelson & Sons
1. Ltd., 500 pp.
Kumar P. and Mina U. (2018) Life Sciences: Fundamentals and Practice, Part-I, 6th
2. Edn., Pathfinder Publication. p.608.
3. VeerBala Rastogi, Introductory cytology. Kedar Nath Ram Nath. Meerut 250 001.
4 Verma, P.S. and V. K.Agarwal, 1995. Cell and Molecular Biology, 8th Edition,
' S.Chand & co., New 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.
L (2018) Essential 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
3 University of Chicago Press and Ivy Press Ltd., p.193.
Cohn, N. S., 1979, Elements of Cytology, Freeman Book Co., New Delhi — 110007,
4 495 pp
5 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
6. Edition, International Edition, Info med, Hong Kong, 734pp.
Dowben, R., 1971. Cell Biology, Harper International Edition. Harper and Row
! Publisher, New 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 Education Ltd., p. 923
Karp G., Iwasa J. and Masall W. (2015) Karp's Cell and Molecular Biology Concepts
10. and Experiments. 8th Edn. John Wiley and Sons. p.832.
Loewy, A.G. and P.Sickevitz, 1969. Cell Structure and Function, Amerind
1L Publishing Co., NewDeihi - 110 020, 516 pp.
12 Mason K.A., Losos J.B. and Singer S.R. (2011) Raven and Johnson’s Biology. 9th
' Edn. Mc Graw Hill publications. p.1406.
Powar, C.B., 1989. Essential of Cytology, Himalaya Publishing House, Bombay - 400
13. 004, 368 pp.
Swansen, C.P. and P.L.Webster, 1989. The Cell, Prentice Hall of India Pvt. Ltd., New
14| Delhi - 110 001, 373 pp.
Urry L.A. Cain M.L., Wasserman S.A., Minorsky P.V., Jackson R.B. and Reece J.B.
15 (2014) 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
Internal Continuous Internal Assessment Test
Evaluatio ASS|gnments 25 Marks
n Seminars
Attendance and Class Participation
External
Evaluatio | End Semester Examination 75 Marks
n
Total 100 Marks
Methods of Assessment
erlff)” Simple definitions, MCQ, Recall steps, Concept definitions
MCQ, True/False, Short essays, Concept explanations, Short summary or
Understa | overview
nd/
Compreh
end (K2)
Applicati | Suggest idea/concept with examples, Suggest formulae, Solve problems, Observe,
on (K3) | Explain
Analyze | Problem-solving questions, Finish a procedure in many steps, Differentiate
(K4) between various ideas, Map knowledge
E\/(?ll;;;\ te Longer essay/ Evaluation essay, Critique or justify with pros and cons
Create Check knowledge in specific or offbeat situations, Discussion, Debating or
(K6) Presentations

Mapping with Programme Outcomes:

PO1 |[PO2 |[PO3 |[PO4 |[PO5 |PO6 |PO7 |POS8
CO1 S
CO2 S S S S S
CO3 S S S S S S
COo4 S M M
CO5 S S S S
S-Strong(3) M-Medium (2) L-Low (1)



https://bit.ly/3tXwDSB
https://bit.ly/3tWNpRX
https://bit.ly/3AuYR9M
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. Marks
> sl 5
o 2| 0o =
Course Code Course Name g |LTIPIS|B|T| <« £ s
- - [<B]
S ClZ|O| £|F
= i
CYTOLOGICAL Core |[Y|-|-]-14|4|25| 75 | 100
TECHNIQUES LAB COURSE

Learning Objectives

To encourage students to interpret the organization of genomic material and to

COo1
research theories of genetic inheritance.
To impart the skills required to prepare samples of genetic molecules and to
coz determine their purity, structure and characteristics and to analyze genomic
preparations.
CO3 To study the changes in genetic material and to predict and consider the
consequences of those changes.
CO4 To encourage students to report and justify the results of molecular and genetic
experiments in an accurate and meaningful manner.
i No. of Course
UNIT Details Hours | Objectives
Preparation and Identification of slides of Mitotic
divisions with onion root tips. Different stages of

I L 12 COo1

Meiosis in Grasshopper Testes.
Human Buccal smear (Barr body) preparation.
Staining and observation of polytene chromosomes in

I : . 12 CO2
salivary glands of chironomous larva.

Histochemistry and Micro technique- Fixation and

I Fixatives: Types of fixatives, Chemistry of fixation, 12 CcO3
Choice of Fixatives
Tissue  processing:  Dehydration, Clearing and
Embedding Microtomy: Types of microtomes,

v - . . . . 12 CO4
Sectioning and staining of Paraffin blocks. Histological
stains: Haematoxylin and Eosin.

Spotters: Columnar, Ciliated, squamous epithelium,

v Cardiac, striated, Unstriated Muscle, Nerve cell, Blood 1 co
of man and frog. Compound Microscope, Centrifuge, >
Micrometer, Camera lucida.

Total 60
Course Outcomes
Course On completion of this course, students will,
Outcomes
CO1 To describe, examine and interpret the organization of PO1




genomic material and to research theories of genetic
inheritance.

To prepare samples of genetic molecules and to

coz determine their purity, structure and characteristics. POL, PO2
To experiment with genomic preparations and devise
CO3 techniques to distinguish genetic material in different PO4, PO6
organisms to survey biodiversity.
To assess the changes in genetic material and to predict
co4 and consider the consequences of those changes. PO4, POS, POG
To report and justify the results of molecular and
cO5 genetic experiments in an accurate and meaningful PO3, PO8
manner.
Text Books
(Latest Editions)
Surya Nandan Meena, Milind Naik, 2019. Advances in Biological Science
L Research: A Practical Approach, Academic Press, New York, USA.
Michael Perlin, William Beckerson, Adarsh Gopinath, 2017. Cell, Genetics, and
2. Molecular Biology: A Lab Manual (First Edition), Cognella Inc., USA.
Saxena J., Baunthiyal M., Ravi I., 2015. Laboratory Manual of Microbiology,
3 Biochemistry and Molecular Biology, Scientific Publishers, India.
Bansal M.P., 2013. Molecular Biology and Biotechnology: basic experimental
4 protocols, The Energy and Resources Institute (TERI), New Delhi, India.
. Chaitanya K.V., 2013. Cell and molecular biology: A Lab Manual, Phi

Learning Pvt. Ltd., New Delhi, India.

References Books

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

Andreas Hofmann, Samuel Clokie, 2018. Wilson and Walker's Principles and

1. Techniques of Biochemistry and Molecular Biology, Cambridge University

Press, UK.

Bancroft, J.D. and Gamble, M (2007) Theory and Practice of Histological
2 Techniques, 6 th Edition, Churchill Livingstone.

lan Freshney R., 2010. Culture of Animal Cells: A Manual of Basic Technique
3 and Specialized Applications, John Wiley & Sons, USA.

John Kiernan (2008) Histological and Histochemical Methods: Theory and
4 Practice, 4th edition, Cold Spring Harbor Laboratory Press.

Kerr, J. (2013) Functional Histology, Elsevier 6. Kiernan, J.A. (2008)
5. Histological & Histochemical methods: Theory & Practice (4th Ed). Cold Spring

Harbor Laboratory Press.

Leonard Davis, Mark Dibner, James Battey, 2012. Basic Methods in Molecular
6. Biology, Elsevier Science Pubilshing Co., NY, USA.

Luiz Carlos (2005) Basic Histology: Text and Atlas (11th Ed). Mc Graw Hill

Medical.
. Robert F. Schleif, Pieter C. Wensink, 2012. Practical Methods in Molecular

Biology, Springer-Verlag, NY, USA.



http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22R.+Ian+Freshney%22

Ross, M.H,, Kaye, G.l. & Pawlina, W. (2002) Histology: A text and atlas (4th
ed). Lippincoat Williams & Wilkins.
Sarah Stauffer, Aaron Gardner, Wilko Duprez, Dewi Ayu Kencana Ungu, Philip
Wismer, 2018. Labster Virtual Lab Experiments: Basic Genetics, Springer
Publishers, NY, USA.
Web Resources
1. https://www.jove.com/
2. https://vlab.amrita.edu/?sub=3&brch=77
3. http://cbii-au.vlabs.ac.in/
4. https://media.hhmi.org/biointeractive/vlabs/transgenic fly/index.html
5. https://www.ibiology.org/biology-technigues/
Methods of Evaluation
Continuous Internal Assessment Test
Interngl Asmgnments 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/ .
Comprehend MCQ: True/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 various ideas, Map knowledge
Evaluate (K5) | Longer essay/ Evaluation essay, Critique or justify with pros and cons
Check knowledge in specific or offbeat situations, Discussion, Debating or
Create (K6) P .
resentations
Mapping with Programme Outcomes:
PO 1 PO 2 PO 3 PO 4 PO5 PO 6 PO 7 PO 8
CO1 S
CO2 M S
CO3 S S
CO4 S S M
CO5 S S
S-Strong (3) M-Medium (2) L-Low (1)



https://www.jove.com/
https://vlab.amrita.edu/?sub=3&brch=77
http://cbii-au.vlabs.ac.in/
https://media.hhmi.org/biointeractive/vlabs/transgenic_fly/index.html
https://www.ibiology.org/biology-techniques/
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Skill enhancement course SEC — I
Ornamental Fish Farming& Management

Learning Objectives:

e To highlight the importance of ornamental fish culture in relation to entrepreneurship
development.

e To enable the identification, culture and maintenance of commercially important
ornamental fishes.

e To provide the knowledge on the techniques of ornamental fish breeding, rearing,
disease control and economics of ornamental fish farming.

Unit I:

Introduction, Scope, advantages and importance of ornamental fish culture. Domestic and global
scenario of fresh water Ornamental fishes, trade and export potential. Commercially important
ornamental fishes - Indigenous and exotic varieties.

VS 1:

SJVBIGTY W6 auemTLIL MG, CHMT&HSLD, HETenLN&HET MHMID (N&HSLSSIQILD. SI6VBISTT 60T
AFSSHID WHMID gHoINS Hmer wHweaidmlerr 2 6TEILG LMHMID 2 uEeTmelll @LDHBlene6v.
QU0 1B FHIWITS (NG WILDITET SI6VMBIGTT LE6TEHET — 2 6THITL (B LDMMILD HWEBITL () | 6UMhI& T LI60T
6U6D) H&H6IT.

Unit I1I:

Egg laying (oviparous) ornamental fishes and live bearing (Ovoviviparous) aquatic fishes.

Food and feeding methods of ornamental fishes. Formulated and Live feed; Live feed culture
(Artemia).Breeding, hatchery and nursery management of egg layers (eg. Goldfish) and live
bearers (eg.Guppy).

VG 2:

WL WG euBISTT 6T Immib eTQUM] (ol emLulBILb LS6oTss6T.

SVBISTY WeiTH 6160 2_600T6Y LDMHMILD 2 _600T6Y UP&S&LD . allgalemngaLlILL L inmmin GBily
oar|” L ID; GBI 2 600T6] GUPBIGSHE MmN aleTFLL (@pFeldwm). WLl SH&E&SH6T (6.5
&5 L560T) Hmih 2 ulF STm& serfler (6r.6m. HLUILY) @eTlIQUIBESSLD, GEhs QuTilgsen LM miln
IBITMHMHIGTEL GLOGVITEUOTEOLN.

Unit H1:
Aquarium design and construction; Accessories - aerators, filters and lighting.
Aquarium plants (Floating, submerged/oxygenating).

Importance and maintenance of aquarium - water quality management.

VG 3:

1SedT SIBRISTLAWS  allgelamnlil] mmid GUGHIWDMETD ;2 LGTabiGeT - QL LIgeT,
QIS IQ&6T InMMID  eeflul l9sar. WedT QsTLIquiley alemi&&LILMLWD SMalmkiseT (L858 @0
SmaurL, Biflev epH W STaUTD / &R CaTMHMID Q&FUIWLSFlQ W STEITLD).

LSedT QBRISTLAWS Wmmib UFmwFlliy wsHwsgelld - B GLevTesorenLo.

Unit IV



Ornamental fish diseases: Prevention, control and treatment methods of Bacterial, viral,
protozoan and fungal infections.

3|V 4:
eumsTrSearsefley gou@ CHTWsSEr: umseflwm, emeugev, LGITLGLMGSFTaUM MM
LLEHem & GBHITUISET HeummletT G LILWeNMSE6T, SLGUUTH WHmbh AR EFa s (LDenmsEs6T.

Unit VvV
Conditioning, packing, transport and quarantine methods.
Economics, trade regulations, domestic and export marketing strategies.

VG 5:

USLILMSSIS, QUTHESELBHIG6, CUMSHGITSS InMHMILD SeflennliLi(h 55560 (DM &HET.
QUITBETTS ML, US55 llFH(NenM&6T, 2 6THTL () LHMID gHMILNGE &FHensLILM 8560
2 G5\ GHeT.

References:

1. Swain SK., Sarangi N. and Ayyappan S. 2010. Ornamental fish farming. ICAR, New Delhi.
2. Living Jewels — A handbook on freshwater ornamental fish, MPEDA, Kochi.

3. Dey V.K.A. 1997. A handbook on aquafarming ornamental fishes. MPEDA, Kochi.

4. Ahilan, B., Felix N. and Santhanam R. 2008. Text book of aquariculture. Daya Publishing
House, New Delhi.

Web links:

1. http://ecoursesonline.iasri.res.in/course/view.php?id=297

2. https://www.ofish.org/

3. https://krishijagran.com/agripedia/income-generation-by-ornamental-fish-culture/
4. https://99businessideas.com/ornamental-fish-farming/

Course Outcome:

e The students will be able to identify, culture, maintain and market the commercially
important ornamental fishes.

e The knowledge and skills gained on the different aspects of ornamental fish keeping will
enable the students to develop entrepreneurship potential and help in self employment.


http://ecoursesonline.iasri.res.in/course/view.php?id=297
https://www.ofish.org/
https://krishijagran.com/agripedia/income-generation-by-ornamental-fish-culture/
https://99businessideas.com/ornamental-fish-farming/
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SEMESTER - III - APICULTURE - GgefeuenijLiy

Subject Code:

Credits: 2 External Marks: 75 Hours: 2

Objectives:
Industry.

CpIr&sLb:

To create entrepreneur motivation for practicing Apiculture as cottage

GgefeuanjLIemLGlq.em&QHTLH60N s Q& euS6rAHTLAELMHILLISMS LML IM6neueuer) & ed

Unit I:

EAMEAE

Unit II:

316V II:

Unit III:

3I60(G II:

Honey bee diversity and biology:Scope of apiculture - Honeybees -
classification, types and social organization of honey bee colony:
Queen,Workers, Drone - Activities of bee colony - Behavior of bee-
adaptations in honey bee - life ccle of honey bee.

G5 6fs s eflerueit (s LpeausLL MHM|D2_uflflweo: CoeafeuenyNeTCmHims &L -
CoafssereuamaiLn(®, UM & 5 61T, FOLPSHUMDEHM S, @ ymevof), 31,6007,
Ceusmev & &M 6uFs S e, FaL_LenwlflerQaweoum(h &6 -
CoHafesaNaimLSmasen, Cgefs s 6fl6ns s el6mLoLiL 8 6T-C 8 6f s & afleiTeumLp &6 &
&LpMHE.

Bee hive and equipments: Bee hive- Types of Bee hive — Newtons Bee hive
- Queen cages — Queen cell protector - Honey Extractor- Un capping knife-
Bee veil-Queen gate- Pollen trap. Dummy Division Board-Drone Excluder-
Swarm Trap - Queen Excluder- Smoker.

CHETEML_LOMMILD2_LIG I 600T RIS 6T :CHEEML, eUMBES 6T, Hlu] L L 60TCHemenL_LIQLIL lg.,
Qe Ca el Fgacooi(h @urmeoly Coeafullsioiemm, &MH@GL@GUL, GCgeir
HfN&GLa®mal, WGSLLVIHIDEGLESSH sy, QrrafCsalaumm,
weIHSEUTM, GCuTalsGLULLLMS, g6t Coafhsd, eaveumFCUTMI,
@ euN§C56uih& &, Lj6m& LILIT6dT.

Management of Apiary: History of bee keeping in India - Selection of
location for apiculture- Modern method of apiculture-Species selection-
colonies-Receiving colonies-Method of bee catching- Inspection of Bee hives,
maintenance of bees in nectar season and non-nectar seasons. Advantages
of modern method.

Ca afeuem L6 jeumsLd G efeuamyLiLeureLTm),
CaafeuemylugmaTar@L hsmarasfaQsuge0, CoHafQarsCaje], Fal LIhiseT,
Cgeotem L Mi&menQUmIS6L, Ca6rfs & emenLiliy &L psmm,
CaafliQUL 9.8 6m 61y LI Q&ISHED, Caerfs & eiTLp LD Ifl & & 6L -




Unit IV:

160G IV:

Unit V:

36V V:

References:

LITJ6meu:
1.

L, 15 G & 66T &5l6m L& (§LDLO HMILD Sl 6 L5 &IT & & IT6L Ik & el LT LD S 5 6L.

Products and composition: Products of bee keeping - Pollen, bee wax,
Royal jelly, propolis and their uses. Medicinal value of honey-Economic
importance of honey. Chemical composition of honey.;

2 MusH, %05 (6 &5 6LLoMHMILD CF 6ufl6tT 1Lk (& LI (H 6T
:Caeafeuarjuileire HusHser : W&HEIHFWLD, CHeT 2 HUSHGET, CHET QOGS
Gaelluumed  -yGrmGumedlerv-@eummleiTuwlci e,  Ggevfl6irLo (b S &) 6 (& 6uvT IS 6T,
Caarsaefllaraumr@merTarypselwggleud, CgeafaraumrmarTsTyLps &g gieuld,
G & 6vfl 601 G 6 &) 91 LMl (G CILIT (I LS 61T.

Honey bee diseases, enemies and its control: Bacterial diseases:
American Foul Brood, European Foul Brood.Viral diseases: Acute bee
paralysis virus, Sac brood virus, Apis iridescent virus. Fungal disease:
Chalk brood and Stone brood- Protozoan diseases and diseases of Mites.
Enemies of honey bees: Greater wax moth, Lesser wax moth, Ants, Wasps
Assassin bugs, Wax beetle, Cockraoch, Other insects, Mites, Birds,
Termites, Monkeys and Bear. Control measures for honey bee diseases and
enemies.

G5 6975 8 6fl6d1 GIHITLL & (615 LD & L (B LI (B & &1 LD (L 60 D) & (61H LD UM Sl lwmCmiTilg 6T
QW& & UL (LPGCHTUI , o GrrUNWLY(LpGHITL, 606UTTVGIHITLS 61T
G5 6rfLis & 6umgemeurervGmimiil , gnsLem kB emeugavGHiTul -
spefl(m b G arfsmeurerv Gmimid, L1, 6h6m&FCHTIS6T - Fm&HLemE, a0CLTedT Lem®.
&2 (I, 0 &602_UNHN GHITLI S 67T—C & 6161 60071 65T G B IT LI & 61T -G g 6F5 & exfleit et ifl & 61T
QUAWQAL (PG AHGIUL FH, HNWOAL(PGAHGHLULES, erMIDLSET, (G6eTailser,
Qamemevmpmeumil U &H, GCuup@euso( , &spuumerl s, UmUL &HaeT,

Q& 6162 6v0T 60T B 61T, LMD EUSB 6T, 8 60 [J LLIIT 60T & 61T, (BTG 56T, Slg -
CrmiwmmiberHfsamer &L B LLG SHGHILD (LHEHM & 6iT.

. Sardar, S.1962. Beekeeping in India. Indian Council of Agricultural Research,

New Delhi.Pp 214.

. Shukla, G.S and V.B.Upadhyay. 2000. Economic Zoology. Rastogi

publications.

. Nalinasundari,M.S., and R.Santhi, 2006. Entomology, MJP Publishers
. Manjuyadav. 2004. Applied Entomology, Discovery Publishing House.
. VasantharajDavid,B. and T.Kumarswami. 1998. Elements of Economic

Entomology, Popular book Dept.

. Jatde,2005. Text book of applied zoology, Discovery publishing house.

Pp.494.

gum. Hwrsgrger. 2013. LWETHHLCHET euenyly. UHILPHSETUSILISLD,
SHEHFTaLT.






GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM
Department of ZOOLOGY

SEMESTER - 111

Naan Mudhalvan



GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM
DEPARTMENT OF ZOOLOGY
SEMESTER - IV

I Marks
> w5
Course S =5 =
Code Course Name & |LTIPIS|B|T|<| E| B
) - [¢B)
CC5 S olg|lo|lg| R
- (i
GENETICS Core |Y|-|-|-|14]|4]25 75 | 100
Learning Objectives
Co1 To understand the structure and functions of nucleic acids in the cell.
CO2 To know the causes and effects of mutations.
COos3 To comprehend the importance of genetic variation in evolution.
To know about the harmful effects of genetic variations in humans, their cumulative
CO4 . . . L
effect in human population and the molecular basis of variations.
UNIT Details No.of | Course

Hours | Objectives

Mendelian Genetics and Inheritance: Mendelian genetics:
Mendelian experiments, laws of Mendel inheritance,
Monohybrid, Dihybrid, back and test cross; Interaction of
genes: Incomplete dominance, co-dominance,
complementary genes, supplementary genes, inhibiting
genes, lethal genes and atavism. Inheritance: Polygenic
inheritance- rabbit skin colour; multiple alleles- ABO blood
groups and coat colour in rabbit; extra chromosomal
inheritance- shell coiling, kappa particles; sex linked
inheritance — eye colour in Drosophila, colour blindness and
hemopbhilia in man.

VG 1:

| QueaoLedlwer AW WLHMD  WLIY SLSH0: 12 CO1, CO2
QLD 6vor L6 LI 68T WFLIW6L: QLoesorLedl et C&FMEHemeors 6T,
QLoevorLeder @ &6, 6H LI6DoTL] HeVLIL] , @@ Li6vorL
&L, h&seuliL HmiIh CFMHeneT HeVLIL]; eSeorsserfleor
62 (1H %1 5\ 60 600T [H & Q&F W6y : (LREMLOWIMmM
62THI(&H & 60T60ILN, () 60)600T -62 Ml (& & 60T60LO,

FHQFUIWLD 2360TS 61T, Si60)600T 83 60T 6T,

S0 LG &F LD 856078 6T, Q&TeVE0 E560T&H6T IDMMID L L& LD.

LmedlQez6vfl & UFLUemy- wwedev
CHMVBIMLD; Levdal () 3j6veS6ua6T- ABO @\J&5H5
QUM B G 6T LDMMILD (LWESl6L 2 6iTem GULoLD BlmLD;

F(HBHV GCITGLMEEF TN LITIDLENT BHmS L)

S (HeT, BLULMSISETHET; LUTCeum®H  Llemevorbg Lmymufluh -
K CrmCFmLievmailev & evor BImLD, LN eof1 5 6vfl6v
BIN&GMHLBHS SHeTemin nmHmih anfGomLiledluwlr.




Linkage and Crossing Over: Linkage - complete and
incomplete. Crossing over: molecular mechanisms of
crossing over, kinds of crossing over, models of
recombination. Chromosome mapping: inference and
coincidence, somatic cell hybridization.

VG 2:
NemewrliL wLHOMID SMSQSES T wWLIHmD: LleneorliL] -
(LD(LD6EDILO UL 60T LMHmILD (WDpemLWmm.
GMHQ&EHTITHMID: GHA&EIFITHMLD HEOLGLIMID (Penm ,
CUE &S, LD M1 @) 60)600T 6 2 _(HEUT&HGLD sl
GCIMELTGFTID aUeMITLILLD: SISDILNMETLD DMMID MG &IV,
9 L6V Q&F6L SeuliNeorin.

12

C01, CO2,
CO4, CO5

Cytogenetics: Variation in chromosome number and
structure: Position effect, chromosomal aberrations. Gene
mutation: Types, Molecular basis of mutation, mutational
hot spots, reversion; radiation and chemical agents as
mutagens; Detection of mutation - CIB method and muller-5
method.

V(G 3:

Q&FeurLSwen: GCITCLTGEFTLD 6T6u0T LM MILD
el mmUm®): Blenevallenerey, SCIMETCF MDY
Wmipey. gSeor Fer OTHMLD: GUEM B 56T,
SleFrHmES 6 s D HQLUaL, SHeFmmmg s e
(WNEH W LjeiTerfl g 6T, SHMVELD
WTMHMLD; & Fefds: IMHMILD @) & TUI6oTE TTevor 86T LWL LT
QETSHET;, HIeT WTHMEHNS &600TLMl&H6 - CIB (nemm WMHMILD
(LLELEVIT-5 (M.

12

CO1, COz,
COg, CO4,
CO5

Human and Microbial Genetics:  Human genetics:
Karyotype and ideogram; sex determination - Barr body
technique, drumstick method; chromosomal abnormalities in
humans, Pedigree analysis; Diagnosis of genetic
abnormalities. Population genetics and evolution: gene pool,
gene frequency and genotype frequency; Hardy-
Weinberg law of equilibrium. Bacterial genetics:
Conjugation, transformation and transduction.

VG 4:

welg MM Hiesoramiuily o rLSlwev: weoflz
Lriwev: srflGwmen Ll moih @K CW S FmD;

LimedleoT BlFeuor LD -LImF2_mILiL] (nemm, (LPJHH NS

(Wenm; eflsIseaflel GErmEMEFTID (LNeMESH &6, QUINET
aler]l LGLIUMIe]; oLl (LNem G (h & 60 6Ts:

&600TL_ M &6V &G ETR & e riuwev LDMHMILD
ufleoorminld:  gSedToml LD, 6T WMHMID LeTmH&HMNHSHID;
ammilg-Caluleareurys  Fnmlenevuler al&. umssierflwm
OFLIW6L: @ emeooTey, LDMMMLD, HL_5& S 56V.

12

CO1, COz,
CO4, CO5




Molecular Genetics: Insertion elements, transposable
elements, retro-elements; integrons and antibiotic resistance
cassettes; the lactose system and operon model,
tryptophanoperon, role and relative positions of promoters
and operators, feedback mechanism.

2000 o |y |coco
CLALE&a I LrSlwev: 2 L QFHSEHV T WIS 6T, C0O4, CO5
QL LOMMH M & Folq UL T NI S 6T, QUL GIIT-6T6LG LD 6T L &H6T;
62(1H 161 &) 60 600T [H & LOMMILD 21,6007 L9 LIWITLY &5 THTLILY
CoHFL_ ()56, UMHGLITEN oLl  LMHMID  eLITTeor
2 miLgeln, WQFAUGLIUGETTQUITET, @UISGEGW  WMmoID
2618 &6 &G LD S 6OTSH 61T LITAIG LOMHMILD
RBHIR T HS Bleneusar, LleTenrl L auldlpenm.

Total 60

Course Outcomes

Course
Outcomes

On completion of this course, students will;

COo1

Understand the basis of inheritance and expression of

PO1
genes.

CO2

Correlate changes in genetic makeup and phenotypic

i PO2, PO3, PO5
changes in progeny.

CO3

Analyse the causes of variations in genetic material and
predict the effect in a population using different
techniques.

PO2, PO3, PO4, PO5,
P06

CO4

Explain the role of cellular processes and different

genetic elements in the expression of genes. PO2

CO5

Compile the factors which contribute to changes in gene
expression and specify the changes which contribute to
evolution.

PO1, PO3, PO4, POS5,
PO6, 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 Bala Rastogi., 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.

o 9 | MwN

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.F Robertis, 2017. Cell and Molecular Biology 8"
Edition, LWW.

Dobzhansky T., 1982. Genetics and The Origin of Species, Columbia University.

Fletcher H and Hickey 1., 2015. Genetics, IV Edition. GS, Taylor and Francis




Group, New York and London.

5. Gardner, Anne. 2009. Human Genetics, Scion Publishing Ltd.
Klug, W. S., Cummings, M. R., Spencer, C. A., 2012. Concepts of Genetics. X
6. Edition. Benjamin Cummings.
Lodish, Harvey, Arnold Berk et al .,2007. Molecular cell biology. 6th edition, W. H.
7 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/3z0Tt6B
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
Interngl Asm_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/ MCQ, True/False, Short essays, Concept explanations, Short summary or
Comprehend . ’ ' ’
(K2) overview
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(?ll;‘)ﬂe 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 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)



https://go.nature.com/2XE8V1q
https://bit.ly/3zoTt6B
https://bit.ly/2XAm7oa
https://bit.ly/2XEbhxi
https://bit.ly/3AB4bso
https://bit.ly/39pZSE4
https://www.genome.gov/genetics-glossary/Sex-Linked
https://www.vedantu.com/biology/mutagens
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o~ Marks
- 8| 3 _
Course Code Course Name 2 |L|T|PIS|B|T|« § I
I Sle|l=| 8| ©
O Clg|ol R F
— LLl
GENETICAL TECHNIQUES |Core |Y|-|-|-]14 |4 |25
LAB COURSE 75 | 100

Learning Objectives

co1 To encourage students to interpret the organization of genomic material and to
research theories of genetic inheritance.

To impart the skills required to prepare samples of genetic molecules and to

coz determine their purity, structure and characteristics and to analyze genomic
preparations.

CO3 To study the changes in genetic material and to predict and consider the
consequences of those changes.

CO4 To encourage students to report and justify the results of molecular and genetic

experiments in an accurate and meaningful manner.

(1) Culture of Drosophila: a) Media Preparation
b) Cleaning and Sterilization of bottles c) Handling of

Drosophila.
(2) Morphology and Sexual dimorphism, Study of
| atleast five types of Drosophila, Body color 12 CO1

mutant- Ebony body and Yellow body. Wing
mutant- Curly wing and Vestigial wing. Eye color
mutant- Bar eye, White eye, Sepia eye. Mounting of Sex
Comb of Drosophila melanogaster.

Study of flower colour in Antirrhinum/ Mirabilis.
Coat colour in Mice. Comb pattern in Poultry. Blood
1i Typing.  Biometrical Computation: Mean, Median, 12 CcO2
Mode, Variance, Standard Deviation, Student’s ‘t’ test
and Chi square test using genetic models.

Genetic problems on Multiple alleles, Gene Interactions
(Complementary/ Supplementary/ Dominant Epistasis
I gene interactions). Genetic Problems on Linkage and 12 CO3
Crossing over: 03 Pairs. a) Drosophila. b) Maize.
¢) Human (Sex Linkage).

\V; Karyotyping (with the help of photographs) — normal 12 CO4




male and female karyotypes and study of karyotypes
of different genetic syndromes. Verification of the
Mendelian laws of inheritance using coloured beads.
Observation on genetic traits.

Human blood grouping; Human karyotype; Pedigree

analysis; Differentiation of human finger printings. 12 CO5
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GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM.

B.Sc., ZOOLOGY
(Effective for those admitted from 2023-2024 onwards)
Skill enhancement Course SEC -V

Semester IV : CLINICAL LABORATORY TECHNIQUES

LO(1h & &1 611 4, LL16u S QG TLH 6L MHIL_LILD

Subject Code:

Objectives: To obtain knowledge about clinical practices.

Chr&sWD mHHFGIa AsWeL(WPmMSEmeT UMM AMGeL

Unit 1:

A0 1

Unit 2;

31602

Unit 3:

Scope of Clinical Laboratory Techniques. Code of conduct for medical laboratory
personnel. Safety measures in the laboratory. Labeling of samples. Accidents in the
laboratory and first aid. Cleaning and sterilization - dry heat, moist heat, cold and UV
radiations. Disposal of infected materials.

GG IUSHAHTLHIEL HIL LIS S 6T CHITE LD . IS SH 60 HLHGI
QameTan&nlgl QUHI(DEMMSET .  JLlI6US LTSI (PEOMESET . SpUleus
wrgflsamer GOUWIGHL. plleus aNluGHG&6T HMID (LPHEVISHaTN. 2 LIS IJ6U0T IS 6w 6T
&5HD QFIGEH LHMID @G BEHL QAFWGHHL (26M) WPM , FJ 2.6055HGISH60
wem, Gaff (weopm ., UpagrssHialss Wwam ). ulas Siflasemern
QeueflGuhHmis6v.

HAEMOTOLOGY: Blood collection Procedures -capillary method, venous blood.

Anti coagulants. Heamoglobin: estimation of heamoglobin. Blood cell counts: WBC —
Total count — differential count; RBC — total count. ESR. ABO Blood grouping. Blood
transfusion and blood banking.

GGHuNwe: Qrssid CeshUY WmMa6T - HHIH Qs Ceafliy Wwan,
Arss Casfluy (Wemm. QUsHsHD 2. mmeHL GeuhluQur L ser. afCLomGCearmiilsr
Simwiy - aeraillhgsL WwHMID WHHWGFGaD . @rsHE QAae0sefler 6T 6voreuflsms
SHHBH6L:  QeusiTemen CFL&H6MET UM S EMET LOMMILD 6T 6501600715 60 & 6Dl
S (B H0; QsHs FHeully Qgevseaflsh QNS 6TauaN&HmamIW &HatT&HH([HSHED |
Qs Seulugyl U allfls. QrHgHalms WMHMILD Rh &6l - Q7S &euhid).

URINE ANALYSIS: Collection and Preservation of urine. Composition of Urine: physical
characteristics — Gross examination -colour and appearance, odour, specific gravity,
urine volume and turbidity. Chemical examination of urine -Benedict’s test for sugar.
Test for protein -sulphosalicylic acid test — bence jones protein test. Microscopy of

Credits: 2 External Marks: 75 Hours: 2




urine.

A0G3 AMby uGssTugeL : Amiby CesRluy WHMIDL LUSULGSHEISHL . amiBflev

: Sreorlu@L QUT@HL&6T: @uimLiwed UewTS6T (MW, CHTMHMLD L6, sPLILLFSH),
Qs meTeneney, SHEVMIGET H6oTeno ). GCeudUCUTIHLS6T Hmer CFmHemenr (CQLIC6TI&
Cemrgemen, FoGUTETENHES SiLblev Camgemen, CUETOVCRMETONV LTS C&ITE 6060 ).
amIBT micoanuilfl uNCETseme

Unit4: PARASITOLOGY: Medical parasites and Clinical diagnosis. — Bacterial diseases -
Tuberculosis and Typhoid. - Viral diseases -AIDS and Polio. Protozoan diseases -
Amoebiasis and malaria. - Nematodes -Wucherreriabancrofti and Ascaris.

G4 eL(Bauamlulie : Ww@mSHFHIeu L (Beuaniaer wmHmib ST M GHEL CEITEemenT .

: urseflur  CHTULSMET SHEILMGHL -TIDLHSESH CHITW WLHMID mLUmi®h
meunerv CHITIGET - 6TV MM CuUTEICWT . A& 2 ullfluiler ChISeT -
SiBNwrflerv LHMID WEeLRWT . 2 BT CHTWSET - WTMETHSTL alumg
LHMILD evsTHlerv.

Unit5: Maedical lab equipments: Centrifuge, Autoclave, Haemocytometer,
Haemoglobinometer, Urinometer, ELISA, ECG, EEG, X ray. Scanning and Laser
equipments-CT scan and MRI scan.

VG5 W(HHGIOU JpUIEUS 2_LIGI]J6HT RIS 6T : Qeeirflilyy, g, L CLTHCermed,

: affiCrame CLMBLL, afCurgCarmiCarmblLy, w ACarmBLLy, eTedl&m,
Q8D Q@A eTHEVCH, VCHNMH, Co&) HHmallser - Hle aVCHH WHMID
DT LGS 6.

References:

1. RamnickSood, M.D, 2006, Medical Laboratory Technology — Jaypee Brothers, Medical Publishers (P)
Ltd., New Delhi.

J.E. Park, 1194, BenarsidesBharot — Text book of preventive and social medicine — Naiper Town.
Baker P.J. Silverton —Introduction to Medical Laboratory Technology.

Lynch- Medical Laboratory Technology.

MoniksCheesbrough - Medical Laboratory Manual of Tropical countries.

ukhown
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. Marks
- 8| 3 _
o L ©
Course Code Course Name g |[LITIP|S|B|T|<| E| S
g Slg|o| g8
@) c > =
- i
CC6 EVOLUTIONARY BIOLOGY |Core [ Y|-|-|-|4 |4 ]25| 75 {100
Learning Objectives
co1 Evolutionary biology is a branch of the biological sciences concerned with the
origin of life and the diversification and adaptation of life forms over time.
CO2 This course helps to understand the important processes, principles, and
concepts on evolution.
To provide adequate information on the Lamarckism - Neo Lamarckism —
Co3 Darwinism, Neutral Theory of Molecular Evolution, and Human Genome
Project.
CO4 To explain the importance of the fossil records in evolutionary studies, and the
role of phylogenetic studies in the wider context of biodiversity and conservation.
CO5 In this course, we will apply the knowledge of human evolutionary history to
simulate how genetic variation within and among human populations affects risk,
diagnosis, and treatment of modern diseases.
UNIT Details No.of ) _Course

Hours | Objectives

Inorganic and organic evolution-History of evolutionary
thought, Primordial earth and primeval atmosphere,
Chemical origin of life: Synthesis of organic molecules,
Urey-Miller experiment, Origin of prokaryotes and

eukaryotes.
36V(G 1:
I saflln wommid s&iflin ufleormnd — s&iflin wifleormiown 12 Col
LML QUM (LNGETEMLOWITET MM aUFeuTmmilev
WHHW smeuld, eurpeiler CauGHulwey CHTmmLDd: &ifln
VG FaMIGETlT QHTSLIL, werileveury
LU GFMgemenT, HermamflGwmL_(h &6 HmILD
wamflewmLgerfler G5mmmLD.
Lamarckism - Neo Lamarckism - Darwinism - Neo
Darwinism and modern synthetic theory — DeVrie’s
Mutation theory — modern concepts of mutation -
I 12 CO2

Mutation and their role in evolution - Animal
colouration and Mimicry.




A6V (H2:

MM ISEAFD-BIGWTMNMIHEFD-  Lryeleflen -
plewrLmyeflesfll&h wmmid pefeor QsmGLiL Camiumip-
le@eaifley HieFurmm CHTLUTH - HleFwmmmid Lmnilw
BeletT HBSSIGESHET - HleFwmmmbd Wmmin Lfleor o

alemF&ER UL Sjeumniledt LIBIG - elleumi@ BlmL LMHmILD

el LIGLMmed.

Isolating mechanisms - Modes of speciation-
Hybridization is an evolutionary catalyst- Law of
Adaptive Radiation- Adaptive radiation in reptiles and
mammals - Convergence and parallelism - Evolutionary
constancy.

VG 3:

SeflenlILBGSSID NEMSHET-GGTINTHSHE)  (LDEM M &6iT-
FeulIleTinmE 8560 6 LIKletorTn 6l emeot W, &5 -
S&HalamInLIL| &S Tefs & et Swallurels) eN& &6 —
oerjeler LDMMID LML 1g.&6fley Hupailligels - @Gelgeu
DMHMID E)60)600TBlem6v - LIl 600T OB 6m6V 5 & 60TEmLD.

12 CO3

Evidences of evolution: Morphological, physiological
and biochemical, embryological, Taxonomical and
geographical -Paleontological evidences — evolutionary
genomics. Geological time scale. Fossils: Nature and
Dating of fossils. Fossil records of man.

6V(G 4:

LI 60oTITLO & 60T M1 &5 61T:

Lm&CSHTMmeiliey, 2 LMHeFweduwey LOMHmILD
2 UIFCaudullwey, Hsmallwey, ealamslflEH6eL  WHMID
Lelulwey FmeTmigseT — LLPHIGTeuallle) FTermigser —
uflesormio orLfwev. Lelwenlillwedev &mev 3i6mel&6rT.
LIS LI OMBIGET: L|enSLIGeImISGTer SHeTemin  DMHmID
LI & LILq U1 &6l 60T &mev emei().

L0601 & 6011 60T Ljem S LI LIT) 6 &6

12 CO4

Natural selection action in man - level of selection-
Eugenics, Euphenics and Euthenics — Adaptative
evolution and ethics. Human Genome Project.

316V 5:

L0 6o &5 6vfl 60T QUMHNSECEHT6Y- 2|66 Bl 66V 6T -
wogeafl&en, weLeaflésev mhmmih wesefls&ev- &peley
LiflesormoLD mMID QBN 6m M & 6.

n6oflg e5GeT D G L LD.

12 CO5

Total

60

Course Outcomes

Course
Outcomes

On completion of this course, students will,

CO1

To understand the Primordial earth and theories on
origin of life

PO1

CO2

To integrate and assess Lamarckism - Neo Lamarckism
— Darwinism

PO1, PO2




To analyse various fossil records of man and fossil

CcO3 records of horse, various types of rocks - Geological PO4, PO6
time scale.
To explain the Nature of fossils- Dating of fossils,
CO4 evidences of evolution, Adaptive radiation in reptiles PO4, PO5, PO6
and mammals,
To construct and compile the role of Human Genome
CcO5 Project, Evolution in the diagnosis, and treatment of PO3, PO8
diseases.
Text Books
(Latest Editions)
1. Ridley, M., 2004. Evolution. 11l Edition. Blackwell Publishing.
2. Lull, R.S. 2010. Organic evolution, The Macmillan, New York.
3 Minkoff, E. C. (1983). Evolutionary biology. Reading, MA: Addison-Wesley
' Publishing Company
Sober, E. (1994). Conceptual issues in evolutionary biology. Cambridge, MA:
4 MIT Press.
Dr. Kishore R. Pawar, Dr. Ashok E. Desai, 2019. A text book of Organic
> Evolution, Nirali Prakashan,
Rastogi VB. 1991. Organic Evolution. Kedar Nath Ram Nath Publications,
. Meerut,Uttar Pradesh, India.
7. Stricberger, M.W., 1996. Evolution. Jones& Bartlett, USA
g Colbert, E.H. Morales, M. and Minkoff, E.C. 2011. Colbert’s Evolution of The

Vertebrates: A History of the Backboned Animals Through Time, Wiley, India.

References Books

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

Burns GW. 1972. The Science of Genetics. An Introduction to Heredity. Mac

L Millan Publ. Co.Inc.
2. Gardner EF. 1975. Principles of Genetics. John Wiley & Sons, Inc. New York.

Harth and Jones EW. 1998. Genetics — Principles and Analysis. Jones and
3 BarHett Publ. Boston.
4. Levine L. 1969. Biology of the Gene. Toppan.
5. Pedder 1J. 1972. Genetics as a Basic Guide. W. Norton & Company, Inc.

Rastogi VB. 1991. A Text Book of Genetics. Kedar Nath Ram Nath Publications,
6. Meerut, Uttar Pradesh, India.
7. White MJD. 1973. Animal Cytology and Evolution. Cambridge Univ.Press.

Web Resources
1. https://bit.ly/3nPD0O9m
2. https://bit.ly/3CHOdgL
3. https://bit.ly/2XvcCXI
4. https://bit.ly/2XAL1Vh
5. https://bit.ly/3zoU9Jl
Methods of Evaluation
Ei/r;tlig?c!n 222iggté?:§t;nternal Assessment Test 95 Marks



https://bit.ly/3nPD09m
https://bit.ly/3CHOdgL
https://bit.ly/2XvcCXl
https://bit.ly/2XAL1Vh
https://bit.ly/3zoU9Jl

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
g:rii)rrsetﬁgr?c/j MCQZ True/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 varioug igeas, Map knowledgs O
Evaluate (K5) | Longer essay/ Evaluation essay, Critique or justify with pros and cons
Create (K6) Check kr]owledge in specific or offbeat situations, Discussion, Debating or
Presentations
Mapping with Programme Outcomes:
PO 1 PO 2 PO 3 PO 4 PO5 PO 6 PO 7 PO 8
CO1 S
CO?2 M S
CO3 S S
CO4 S S M
CO5 S S
S-Strong (3) M-Medium (2) L-Low (1)




GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM
DEPARTMENT OF ZOOLOGY
SEMESTER -V

I Marks
- 2l 3
o = | o =
Cougégode Course Name g |L|T|P|S E Il «| E IS
- by [<5]
S olglol g F
= (i
ANIMAL PHYSIOLOGY Core | Y|-|-|-14]4 25|75 100
Learning Objectives
Co1 TofamiliarisestudentswiththeprinciplesandbasicfactsofAnimalPhysiology
CcO2 Togivestudentsaninsightaboutthemolecularandcellularbasisofphysiologicalfunctionsin
animals.
CO3 Togiveanideaabouttheregulationoforgansystemfunctionsinawholeanimalusingaconcep
tualmodel offeedback to explain homeostasis.
CO4 Tomakethe students awareabouthowthestructure-functionrelationships and its
synchronisationwiththemolecularsignals.
UNIT Details No.of 1} Course

Hours | Objectives

Nutrition: Digestion and absorption of carbohydrates,
proteins and lipids. Minerals & Vitamins—their deficiency.
Hormonal control of digestion.

Respiration: Types of Respiration, Respiratory pigments-
structure of Haemoglobin, Transportation of gases-Bohr
effect-Regulation of respiration-bronchitis, asthma -
Physiological effects of smoking.

VG 1:
| eal--eess - e 12 co1
STIGUTemaML GrL, LJshi&seT nmmiln edLNL &erfler
Q&flinmerb IMHMID 2 MlEhssHe . SIS 56T DHMILD
emall Liflerser - eummiler Genmun® .QFflinmearsEHev
ammyGLOmTeoT
- AN INIELIC))
SGOUMFLD: FHOUTFSTHET UeNEHHET ,  SHeulsF BIml&eTr
anfCLTG&GCemmlleTaiemoliL], aum&&sefledr LUflinmmmi -
Gumrmy eflemeTay - HFAMFSMS RUWHIGLMBG SSIH6)

NFFEGSLTU SIPMT , Spevgilom - LUenslNigliLgme
goU®B LD 2 LeSwev ellenereldar.

Circulation:  Blood- composition and functions,
Mechanism of blood clotting. Types of Hearts — Heart beat
and its regulation -pace maker — Cardiac cycle — ECG -
I Pulse and blood pressure. 12 CO2
Excretion: Excretory products, Nephron structure &
mechanism of urine formation, Regulation of acid base
balance, Osmoregulation in fishes.




SVG 2: QUSSR LLD: QUSHSHID- ILMHIGQUTIHL&6T
HMID  Uewll&6T, @QUEHHID 2mmEHe QFWLITH SHET.
@& WBIGET6T aemsG&HeT - @&W SIqLIL InMHMILD |5 60T
RBIG LM - CLUCGSE]T - @SUW &PME - ECG - SiqLL
LOYID QUSHS HWSHSLD.

s18ley B&sID: sfley He s QUL &6T, QBT TedT
Slennliy mmild fmif 7 2 (BaumsGL (W eom, flev &My
FBlWL RUWHRIGLMOSSISHN, Wersksefley 2em(p&HeulL
RMHIGUTH.

Muscle: Types of muscles — Ultrastructure of striated
muscle, Muscle contraction & properties.

Nerve Physiology: Neurons—structure & types-Impulse
Propagation, Synaptic transmission, Neurotransmitters -
Reflex action, Nerve disorders — Epilepsy, Alzheimer’s
disease, Parkinson’s disease.

VG 3:

SNE: FHNTF 56T 60T aUMSBSH6T - aUlflGeng U6 Hlesor SieniLiL],
SHMFF S (HE&HSHLD IDMHMILD LI6OOTL|SH6T.

BT DL W6L: BT TeTSH6T emLnLIL] LDMMILD 6UEN&EH6T- BIFLDL]
SITEv0T L6V, FleoTmLg & 19y meoTerv Ll 19 60T, BlwGrm
QT meoTerLSIL_ LI 86T — 3jevf1FemE Q&F U6, BIIDL| G&TETTmI& 6T
- BITV-60 8 QUEOILIL], SIeVen &L GBITUL, LIMT S edTg 60T GBITL.

12

COs3

Sense Organs

Structure of eye, physiology of vision, visual elements and
pigments, photo chemistry of vision - Eye defects —
Myopia, Hypermetropia, Presbyopia, Astigmatism,
Cataract - Structure of ear and mechanism of hearing -
Hearing impairments — Deafness, Labyrinthine disease -
Olfactory, Gustatory and Tactile sense organs.

VG 4:

2_600TIj6Y 2 MILIL|S56T:

evoreuol160T el , Umfemeuulledr 2 L6 QaFwedluiey,
SMLS FamiseT IMHmID Blmul&er . umFemeuullesr
eperfl GeauHuilwiev - 6007 (& 60 LT () & 6iT -
K LLumgenel, enamUily Qo Grmiluwim .
Uegeuliewmllwm, e glinmeFld, Seorlemn] - &gl
emloliL MHMID QEFGHM6T emoliL] - QFNSHMmesT
GODUTHSET - &g Caermenin , eurmlilflEenger GBI -
QUITE 60)60T,

Gemel  GBHTU MHMID Q&ML (h 60T T8 Fa QU 2_600T 6

2 _MILIL|&6T.

12

CO4

12

CO5




Endocrinology:

Endocrine glands in man - Hormones, action and
disorders- Feed-back mechanism, Outlines of mechanism
of hormonal activity.

Reproductive  physiology:  Puberty, adolescence,
pregnancy, parturition, lactation and birth control.

VS 5:

BreTdleveuT &ILILN&G6T :  neoflgeofleb 2 6iTem BemLdleveum
SGTLUILS6T - amTIGLOMETS 6T, Q&F W6 IDMHMILD & 6mLITH & 6T —
et L Q& weoim(), QMITTGLOMEdT Gl &F U6V LML L9 60T
QEFEWE MU 6T & (HE&LD.

@ TLIQLIHSHS 2 L6SlW6v: LI[HeUlnenL &6V, @ 6Tenloll LIHeLD,
SILIULWD, ggeun, Umeuml (H&6V Wmmib LYol s uum®.

Total 60

Course Outcomes

Course
Outcomes

On completion of this course, students will;

CO1

Beabletoexplainhowthevariousorgansystemsarecoordin

atedand controlled. PO1

CO2

Beabletolistthefunctionsofvariousorgansinrelationtoph

ysiologicalprocess. PO1, PO2

CO3

be able
todeveloptheideaofmultilevelcontrollingandfeedbackm PO4, PO6
echanisminrelationto various physiological functions.

CO4

Beabletounderstandthebasicphysiologicalprocessrelate

dtoadaptation,metabolism and majorrequirements. PO4, POS, POG

CO5

be able to correlate and understand human physiology. PO3, PO8

Text Books
(Latest Editions)

Agarwal R A., Anil K Srivastava., Kaushal Kumar.,1978. Animal Physiology and
Biochemistry, S. Chand & Co. Ltd., New Delhi Publishing., 377 pp.

Ambika Shanmugam, 2001. Fundamentals of Biochemistry for Medical students,
Karthik Offset Printers, Chennai, 590pp

Berry A.K.1998. A text book of Animal Physiology and Biochemistry. Emkay
Publications, New Delhi, 320 pp.

Parameswaran, Ananta krishnan and Ananta Subramanian, 1975. Outlines of Animal
Physiology, S. Viswanathan (Printers & Publishers) Pvt. Ltd., 329 p p.

VermaP.S., Tyagi B.S & Agarwal V.K., 2010. Animal Physiology, S. Chand & Co.
Ltd., New Delhi Publishing., 417 pp.

References Books

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

Guyton, A.C. and Hall, J.B., 2011. Text Book of Medical Physiology, 9th Edition,
W.B. Sanders Company, Prism Books (Pvt.) Ltd., Bangalore., 1064 pp.

Ganong, W.F., 2019. Review of Medical Physiology, McGraw Hill, New Delhi., 340
Pp.

Hill, W.R., Wyse, G.A and Anderson, M. 2016. Animal Physiology (4thedn). Sinauer




Associates is an imprint of Oxford University Press; USA, 828 pp.
Hoar, W.S. 1983. General and Comparative Physiology. Prentice Hall of India, New
2. .
Delhi, 928 pp.
Prosser C.L., 1985. Comparative Animal Physiology, Satish Book Enterprise, Agra -
3 282 003, 966 pp.
Sarada Subrahmanyam, Madhavan Kutty, K., & Singh H.D., 2018. Text Book of
4 Human Physiology, S. Chand & Co, New Delhi.
Singh, H.R and Kumar, N. 2017. Animal physiology and biochemistry, Vishal
> publishing company, Jalandhar, 864 pp.
6. Sreekumar, S. 2010. Basic physiology, PHI learning private Itd., New Delhi.210 pp
Tortora G.J. & Derrickson B., 2016. Principles of Anatomy and Physiology, John
! Sons, Inc. 1232 pp.
Wood, D.W., 1968. Principles of Animal Physiology, Edward Arnold Ltd, London.,
342 pp.
Web Resources
1. https://microbenotes.com/category/biochemistry/
2. https://www.stem.org.uk/resources/collection/3931/animal-physiology
3. https://animalphys4e.sinauer.com
4. https://nptel.ac.in/courses/102/104/102104042/
5. https://biochem.oregonstate.edu
Methods of Evaluation
Continuous Internal Assessment Test
Interngl Asmgnments 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 | MCQ, True/False, Short essays, Concept explanations, Short summary or overview
(K2)
Application Suggest idea/concept with examples, Suggest formulae, Solve problems, Observe,
(K3) Explain
Analyze (K4) Pro_blem_-solvmg 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 PO 3 PO 4 PO5 PO 6 PO 7 PO 8
CO1 S
CO2 M S
CO3 S S
CO4 S S M
CO5 S S

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



https://biochem.oregonstate.edu/

GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM

DEPARTMENT OF ZOOLOGY
SEMESTER -V
- . g Mirks
Coucr:sct:al%ode Course Name 9% LIT|P|S g E < E s
5 Slg|o| g8
- (l
ENVIRONMENTAL Core |Y|-|-|-14]|4|25
BIOLOGY 75 | 100
Learning Objectives

Cco1 To understand the structure and functions of the ecosystem.

CO2 To explain the relationship between biotic and abiotic factors in an ecosystem.

CcO3 To know the causes and effects of climate change and habitat loss.

CcO4 To bring awareness about the impact of socio-economic development on the
environment and the solutions put forward by the government to reduce
environmental damage.

UNIT Details No.of ) _Course

Hours | Objectives

Ecosystem : Concept, Structure and function of an
ecosystem- Producers, consumers and decomposers-
Energy flow -Ecological succession-Food chains, food
webs and ecological pyramids. Types of ecosystems:
Forest, Grassland, Desert and Aquatic ecosystems
(Pond, Ocean, Estuaries).

VG 1.
| FHMFGSGLOL Sl : HBHSS - R0 &HMIF G060 12 co1
e I6r &L LeninliL Hmih Q&FwevLm(
2_MUSHWMTETISHET, BISHTCTT MHMILD FengLILIeuTeer
- GHMIFGLP6E QLMME @LULLD - HFHDIFSGLOE WDITHDLD
o _core) FRIFGHET |, 2 MTEAIMEVSET  LOMHMILD
FOMFSP0 NTWQ&HET . -&FHMIFGLP6 Semioll Neor
6U6D) & &5 61T QUG &M MIF @6V -LI6VE a6 &M mIF & L6V -
LITEM6VAUEDT &M1& &5LD6V -BIeumLd &M mi& @Lpev
SILDLILISH6T (G6ITLD, HL6V, (NSH S SIGUTTHISHET).

Population and Biological Cycles: Structure and
distribution of population — Growth curves - Natality,
Mortality -Density indices, Life study tables. Factors
affecting population growth - Carrying capacity.
] Population regulation and human population control. 12 CO2
Complete and incomplete biogeochemical cycles -
Sedimentary cycle.




VG 2:

@ eTHAsTems  Lnmmib 2 ulflwev &P mHE ser
SiemLOLIL LHMID LITEU6 - euemJ&ER euenremey &6t -LImLIL,
@ouy - SLis® GOUG&ET | aMp&Eams ailey
9|61 60)600T S 61T - QTS TS QUETTEFF 60yl
LUMH &G &Tyeoflss 6T - &FL0& @D Hmedr

D& &HETASHTENS LOMMILD L06TIS D& & 6TR S Ten S

S Guur@®. (LP(REMLOWITEOT LOMMILD (L (LDEMLDWIMM

2 WIFCauHuiwiey &HLMF &6T - Ligel Spme.

Environmental Stresses  and Management:
Global climatic pattern, global warming, atmospheric
ozone, acid rain and nitrogen deposition. Uptake,
biotransformation, elimination and accumulation of
toxicants. Factors influencing bioaccumulation from
food and trophic transfer. Pesticides and other chemical
in agriculture, industry and hygiene and their disposal.
Bio indicator and biomarkers of environmental health.
Biodegradation and bioremediation of chemicals.

VG 3:

SGMHMIFELN (DS MBIGET L0MHMILD GLOGVITETITEnLO

2 ausarmaill &mevBlenev SienliL], Lell QeuliLinenL eV,
auerflneoorL_ev e GFmedT, L6V DEMLD DM MILD 60 BL_[TER60T
Lge|. BEFEFLUOUTHLS6T f(&&IHaHTeTeug , 2 WlF
9 BHLOTMMD QFWISD, BHGSH6 LHMID GelldH60

® eoorey LOMHmILD eUerlnevoTL 6V (&S

ufllomrmmeH e @pHg 2 Uy Gelllenu LUTH &SI
&ryeoll&ser.  elleugmwid, Qsmle MM &H&TSTTLD
HMID SQMHENM HHBHMIAIFE LLEF &6 & mev6ed &6t
whoib U @oerwermsear . 2 ulflue GMlsmLLg
HDID & HOIFESGL00 2 CT TS WSS 60T 2 ulrflwev
GOILILIMETSHET.  @ramwermgefer 2 ulljs Aensgey
woHmib 2 ulflwe HHSSLD.

12

COs3

Environmental Pollution: Definition- cause, effects
and control measures of: -Air pollution- Water
pollution -Soil pollution -Marine pollution - Noise
pollution - Thermal pollution -Nuclear hazards.

VS 4:

GMHOIFGLNE LT&HFUTH : auedJWenm-  STF60oTLD,
aflememeyser MM D SLGLUUTLG BL6ULYHEDSHSH6T
STHM TE&EUTH - BF rsUm@ - ewor WrsUm@h - &Lev
Lr&EUThH - @60 nma&UTQH - Qeuliu LT&UTQH -
| VNF GG 3| LITWITEIG 6.

12

CO4

Biodiversity Conservation:  Biodiversity crisis —
habitat degradation, poaching of wildlife. - Socio
economic and political causes of loss of biodiversity. —
In-situ and ex-situ conservation of biodiversity -
Hotspots of Biodiversity. Green peace movement -

12

CO5




Chipko Movement - Role of government agencies:
Central and State Pollution Control Boards - Ministry of
Environment and Forests- National Biodiversity
Authority. Awareness, Programme, NGOs, Natural
Disaster Management, Legislations for environmental
Protection, Bio villages — sustainable utilization and
development, Environmental ethics.

VG 5:

Leoswully LUMasIsTLL: Ueaull QBBEHESY - eumphedl
Friie], euarelleumi@GeHemeT Call e WMBH 6. - Lieuswudli
@LILGSETEr Fengd QUTGBETTSTT WMHmIh FHwe
STIEOTMRSET. — Laulfl QUGSSSSH 6T @) 6T-FIL 6
(@)W GLp6v) LDMMILD 686N -FL_(H (Qeusfleul L @Lo6v)
UMSISTLL - Levauld QUHESHSH 60T (N8l
@\L_MBIG6T. L&D el @0 - ALICHT @usHsI0D
- TG BloieeaThiGefleT LBIG: IDSH W InMmMID OTHlev
DM&s S UUTE® aumflWmbiseT - &mHm&ELoe) WmHmih
AT  MFFSID- CHAW Lsull  SemevoruliD.
AL I oot TG, S LD, & 60TEUT TG Q& meuor (b
BloleleThigGer, @umends  CUIlLT  GLDeVTesoTemLn,
FOMIFSGPO UTHSTULSESTT  FLLBEIGET, 2 .ulj
BITLOMBIGET - BlemeuWmeoT LIWeTUT(R mmin G,
&HMIF @6 QBHILPEDDEET.

Total 60
Course Outcomes
Course On completion of this course, students will;
Outcomes
Understand the fundamental structure and functions of
co1 the ecosystem. POL
Assess the inter-relationship between organisms and
coz between biotic and abiotic factors in an ecosystem. POL, PO2
Analyze the factors that cause pollution, climate change,
CO3 o : PO4, PO6
loss of biodiversity and depletion of resources.
Evaluate the impact of human population growth and
CO4 socio-economic development on the structure and PO4, PO5, PO6
function of the ecosystem.
Design plans to scientifically solve environmental
CcO5 problems using biological tools, technologies and PO3, PO8
government policies.
Text Books
(Latest Editions)
Matthew R. Fisher, 2018. Environmental Biology.Open Oregon Educational
L Resources. James Madison University.
Asthana, D.K. and Meera, A. 2009. A text book of environmental studies, S.
2 Chand, New Delhi.
Sanyal, K. Kundu, M. and Rana, s. 2009. Ecology and environment, Books and
3. .
allied, Kolkata.
4. Grant, W.E. and Swannack, T.M., 2008, Ecological Modelling, Blackwell.




References Books

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

1. Odum E.P.1983. Basic Ecology, Saunders, New York
Wilkinson, D.M., 2007, Fundamental Processes in Ecology: An Earth system
2. Approach, Oxford University Press, UK.
Saha, T.K. 2010. Ecology and Environmental biology, Books and Allied,
3 Kolkata.
Web Resources
1. https://bit.ly/2VYWOM5
2. https://bit.ly/2VZQFIT
3. https://bit.ly/3kgqd XY A
4. https://bit.ly/39rvvagt
Methods of Evaluation
Continuous Internal Assessment Test
Interngl Asmgnments 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
g:r?]errs:ﬁggé MCQ, True/False, Short essays, Concept explanations, Short summary or
b 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 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:

PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO7 PO 8
COo1 S
CO2 M S
CO3 S S
CO4 S S M
CO5 S S
S-Strong(3) M-Medium (2) L-Low (1)



https://bit.ly/2VYWOM5
https://bit.ly/2VZQFiT
https://bit.ly/3kqdXYA
https://bit.ly/39rvvgt

GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM

Department of ZOOLOGY
SEMESTER -V
. Marks

S s3] |3

= (4]
Course Code Course Name g |L|ITIPIS|B|T|«| E| S
I Sl 51 &| ©
O Clg|ol R F

- i
ECO- PHYSIOLOGY LAB Core | Y|-|-|-144]25| 75 | 100

COURSE

Learning Objectives

To demonstrate an understanding of core ecological principles, and define

co1 scientific principles and concepts as related to environmental studies and
sustainability.

co2 To understand the physiological processes that regulate body functions.

CO3 To strive to demonstrate the role of experimentation in developing our
understanding of living animals.

CO4 To attain knowledge of important biomolecules such as carbohydrates, lipids,
amino acids, proteins and enzymes.

CO5 Measure and interpret experimental data and demonstrate laboratory skills in

animal physiology and ecology.

No. of Course

UNIT Details Hours | Objectives

Estimation of Abiotic Factors: Estimation of
dissolved Oxygen, carbon-di-oxide, alkalinity,

! salinity, BOD, COD and Phosphates of water samples. 12 col
Estimation of pH in water and soil samples.
Detection of Biotic factors: Study of micro arthropods
of water and soil samples (Tullgren’s funnel method and
Ladell’s Floating Method). Collection, isolation,
I 12 CO2

identification and mounting of marine and freshwater
plankton.Study of sandy shore fauna- Study of rocky
shore fauna - Study of animal Association.

Digestive Enzymes: Ptyalin activity in relation to
I temperature and pH in human saliva. Ecological 12 CO3
Methods: Estimation of oxygen consumption in fishes.

Qualitative  Detection of Biomolecules:

Quialitative test of carbohydrates, proteins and lipids.
\V/ Amino acid in haemolymph of any insect by 12 CO4
chromatographic technique. Estimation of
Haemoglobin, Blood grouping, total and differential




counts RBC & WBC.

Spotters: Analogous, Homologous, vestigial organs.
Field Work:

Visit to a local area to document environmental assets
river/marine/forest/grassland/hill/mountain. Visit to a

v local polluted site- Urban/Rural/Industrial/Agricultural. 12 CO5
Study of common plants, insects, birds. Study of simple
ecosystems-pond, lake, river, marine,mangrove, hill
slopes, etc.
Total 60
Course Outcomes
Oi?éjorr?\ees On completion of this course, students will;
List and recall the basic equipment used in physiology
and ecology lab and develop skill about quantitative
col determination of biomolecules and quantitative analysis POL
of blood.
Demonstrate the instruments, discuss the clinical
CcO2 importance and its applications, and explain the PO1, PO2
principle of bioinstruments.
Understand and identify the chemical composition of
CcO3 major and minor nutrients and analyse Physio - PO4, PO6
chemical parameters that regulate metabolism.
Evaluate and Examine the various parameters of
CO4 haematology and biochemistry and Identify the PO4, PO5, PO6
nitrogenous waste products of animals.
Summarise the effect of various physical and chemical
factors on enzyme  activity/. Compile the changes in
CO5 various physiological parameters in man and other PO3, PO8
animals using various tools and techniques.
Text Books
(Latest Editions)
Widmaier, E.P., Raff, H. and Strang, K.T. 2008. Vander’s Human Physiology, XI
= Edition., McGraw Hill., 770 PP.
Bishop, ML.,Fody, E.P., Schoeff, LE. 2010. Clinical Chemistry: Principles,
2 Procedure, correlations. Wolters Kluwer, Inida, 298 PP.
Burtis, C.A. and Ashwood, E.R. 2008. Tietztext book of Fundamentals of clinical
3. chemistry and molecular diagnostics, Elsevier, Philadelphia.
Tortora G.J.&Derrickson B.., 2016. Principles of Anatomy and Physiology, John
4. Wiley and Sons, Inc. 1232 PP.
Agarwal R A., Anil K Srivastava.,Kaushal Kumar.,1978. Animal Physiology and
S. Biochemistry, S. Chand & Co. Ltd., New Delhi Publishing., 377 PP.
Abhijit Dutta, 2009. Experimental biology: A Laboratory Science, Narosa,
6 New Delhi.
7. Michael, P, 1984. Ecological Methods for field visit and laboratory



https://www.schandpublishing.com/author-details/-r-agarwal/678
https://www.schandpublishing.com/author-details/-anil-k-srivastava/234
https://www.schandpublishing.com/author-details/-anil-k-srivastava/234
https://www.schandpublishing.com/author-details/-anil-k-srivastava/234

investigation. Tata McGraw Hill, New Delhi.

APHA, 1992. Standard Methods for the examination of water and waste

8. water, American Public Health association, Washington D.C.
References Books
(Latest editions, and the style as given below must be strictly adhered to)
Hoar, W.S. 1983. General and Comparative Physiology. Prentice Hall of India,
L New Delhi., 928 PP.
Prosser C.L., 1985. Comparative Animal Physiology, Satish Book Enterprise,
2 Agra - 282 003, 966 PP.
Wood, D.W., 1968. Principles of Animal Physiology, Edward Arnold Ltd,
3. London.,342 PP.
Guyton, A.C. and Hall, J.B., 2011. Text Book of Medical Physiology, 9th
4 Edition, W.B. Sanders Company, Prism Books (Pvt.) Ltd., Bangalore., 1064 PP.
Wilson, J.A. 1984, Principles of Animal Physiology, Macmillan Publishing., 426
2 PP.
Eugenia, 2008. Environmental Biotechnology and cleavers Bioprocesses,
6. London.
Ramesh, R & M, Anbu 1996. Chemical methods for environmental
7. Analysis of water and sediment. Macmillan India Limited, Chennai.
Web Resources
1. https://bit.ly/3hNyeFN
2. https://www.medicinenet.com/alp_test/article.htm
3. https://vlab.amrita.edu/?sub=3&brch=63
4. https://www.asbmb.org/education/online-teaching/online-lab-work
5. https://open.umn.edu/opentextbooks/textbooks/687
https://bit.ly/31029yP
Methods of Evaluation
Continuous Internal Assessment Test
Internfil Assgnments 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
g:rierrs:ﬁggé MCQ, True/False, Short essays, Concept explanations, Short summary or
(?<2) 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 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



https://bit.ly/3hNyeFN
https://www.medicinenet.com/alp_test/article.htm
https://vlab.amrita.edu/?sub=3&brch=63
https://www.asbmb.org/education/online-teaching/online-lab-work
https://open.umn.edu/opentextbooks/textbooks/687
https://bit.ly/3lO29yP

Mapping with Programme Outcomes:

PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO7 PO 8
COo1 S
CO2 M S
CO3 S S
CO4 S S M
CO5 S S
S-Strong(3) M-Medium (2) L-Low (1)




GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM
Department of ZOOLOGY

SEMESTER -V
WILDLIFE CONSERVATION AND MANAGEMENT
Learning Objectives

1. To understand and discuss the importance of wildlife, its values, modern concepts in
wildlife management, and relevant conservation policies.

2. To assess and instillstrong foundations on wildlife policies and be familiar with a variety
of laws and regulations.

3. To analyse and design appropriate approaches to turn conflict into tolerance and
coexistence, with an emphasis on the human dimensions of human-wildlife interactions.

4. To evaluate and integrate all the related areas like Fundamentals in Ecology, Forestry,
Natural Resource Conservation approachesand develop the role PVA models for
protection of Endangered species.

5. To explain the advanced scientific basis for wildlife management and discuss National
and International Efforts for successful wildlife conservation.

Unit | :Biodiversity Extinction and Conservation Approaches :

Biodiversity: Types, status of biodiversity, Endangered, Extinct and Exotic. Red data Book.
Perspectives and Expressions. Identification and prioritization of Ecologically sensitive area
(ESA). Coarse filter and fine filter approaches. Regional and National approaches for
biodiversity conservation.

VG 1: LWl Sifley LLH DD LMSISTLIL| S|FTDESPMMSET:

Ueuawuly: auems g6, Laauwlly mlemev, oiflellesr Blemeuulley 2 6iem, PlHSIGLITET LDMHMILD
SweBTL® e ulflarmbiser. Feallll] T L&S5S50. (PETRETTEGSET  LDMHMmILD
QeueflliLm®H SerT. FOMFGLOO 2 eriHmer UGHWIeT (ESA) SemLWmeTd  mHmin
wereflemin. Ul &L LY SeIGemm&eT. Levswully umaismllmsmer WFmhSHw Mol
CHF W 2|80 (& (LN H6T.

Unit I1: Theory and Analysis of Conservation of Populations :

Population, community, structure - Environmental, Demographic, spatial and genetic
stochasticity.Population viability analysis-conceptual foundation, uses of PVA models.
Management Decisions for small populations using PVA models. Minimum viable
populations & recovery strategies for threatened and critically endangered species.

VG 2: DHHETAS TS LUMSISTULE 6T CaTLuUm@® nmmIh LGLUUmiey:

@ TEHRH TN, FensLd, S LIl - FHMFGLL, LaTaflellaly guule), @LEeFMFbHs DMmmiD
IFUss Ermm Se6Tenln. @) 6T&H6&H TS HLDLIG S G 6Tenn LIGLILTUIO-&HHESS 3195 56TLD, PVA
r&flesefler LweTUTHS&ET.  PVA mGHflasemerl LwWeTLU®RSH Fnjlul @) 60T IS 615 & 8 TeoT
GLDELITEOOTEMLN (DI SH6IT. GODBSLLF  FOSHWIOTET  @eTHOSHTNS  WDMHMILD
S| FGMIHHNIEG 2_6TETTeoT DMHMID LIS Ter 2 UNifleTmissEhasasmer LS L 2 &5 &6T.



Unit 111: National and International Efforts for Conservation :

International agreements for conserving marine life, Convention on wetlands of
International ~ Importance  (Ramsar  convention),  Conservation  of  Natural
Resources.Overview of conservation of Forest &Grassland resources. CITES, IUCN, CBD
National Forest Policy, 1988, National Wildlife Action Plan 2017-2031, Wildlife Protection
Act 1972, National and State Biodiversity Action Plans.

VG 3: umgIsTULNIM&TeT CHF W LMHMIL FFuUCHEF (NWMHF &eT:

sLevaurmp o wWlflormsenerll UMSIGTLUUSH&ETET FiaCHEF UUbBSHIGE, FiaCsa
WERWSISIID QMBS FIBlVBIGET QGTLIUTET WMBTEH (FTWLET WIBTE), @UIMens
QIEMTRIGEETL] LIMSISTHE0. &HTH LHMID LeGealel eueThigGeameTll LMSSTULG LUmlw
HeooTGeuorTL_LLD.  CITES, IUCN, CBD GsHW auerd LIMeYNF), 1988, CHFAW cuemailevii@ Q&6
F LD 2017-2031, euemalleumi@ LUMSSTLIL FULID 1972, CHEAW WMHMID OTBlev LicuewulF
QF WL G LBIGET.

Unit IV: Wildlife in India: Biological diversity of India, Wildlife wealth of India &
threatened wildlife, Reasons for wildlife depletion in India, loss of habitats. Wildlife
conservation approaches and limitations. Wildlife Habitat: Characteristic, Fauna and
Adaptation with special reference to Tropical forest. Protected Area concept: National Parks,
Sanctuaries, Biosphere Reserves, Tiger reserves, Elephant reserves, cores and Buffers, Nodes
and corridors. Community Reserve and conservation Reserves.

VG4 @bBwmellev euerellevmiGasear: @QBIHwmeller 2 ulflwe UBTWNSHSS6TLW,
@b wreller euselleumiGerfler GUeTld & NFFMISSLILILL eueTelleumi@Goer, @ hS wmeley
alaTalleVBIGHET GBS  UBEUSDEHTET  SMJeomgGer, eumpellmgefler  @LoliL.
alaTalleuBl@ LUMSIGTLIL HEDIG (WemM&EET MM IIIDL&GET.  eleTelleumi@ eumpedllLh:
QeuLILILD6DoTL 6V &T(H &6rf16v a)l6VMHIG 6T MHISs efleor AMLILAWIEVL] LHMID FHSHeUELOLIL].
UMSISTESELLULL UGH &SMmSES: GCHFW LLBISTHESE, FIeaormeullniser, o ulfsCasmer
STLILUGSMBIGET, Led&G6T STULGHIGET, WTeneT &HTLILGMRGET, 2 6Tl L mmmbh Qelefleil L
LUMEISMLL, eueralleuml@ (NEM6T&HET Wmmid eumpell aflGSLHBSGET. &Feps LHMID
LUMSI&STEHESLILLL @)L &6,

Unit V: Management of Wildlife: Distribution, status. Habitat utilization pattern, threats to
survival of Slender Loris, Musk deer, Great Indian Bustard, Olive Ridley turtle, hunting-
types. Wildlife Trade & legislation, Assessment, documentation, Prevention of trade, Wild
life laws and ethics.

|6V (& 5: cuetreileumi@ GLOGLITETITEMLO: LITEU6Y, Blemev. eu@ILIL LweTuml® Wenm, CHeUMMRIG,
servgifl nmer, BICTL @ b&H wedr LishL L, o686l fled ewenin, CallemLwm® LD euemns s erfledr

2 WJaUMPeaIS MM SIF&5HMIGH5H6T. alarallevii@ eSS0 WM &L L, G LT,

QLA LILI(GSS 6V, aUTSHSSHD SHILIL, auetTalleubl@ FL L MIG6T MM QB (LNenMEHET.

Text Books:

1. Robinson W L and Eric G Bolen, 1984. Wildlife Ecology and Management, Maxmillan
Publishing Company, New York, p 478.

2. Aaron, N.M.1973 Wildlife ecology, W.H. Freeman Co. San Francisco, U.S.A.

Dasmann R F, 1964. Wildlife Biology, John Wiley & Sons, New York, p 231.

4. Justice Kuldip Singh 1998. Handbook of Environment, Forest and Wildlife Protection
Laws in India, Natraj Publishers, Dehradun.

5. Hosetti, B.B. 1997 Concepts in Wildlife Management, Daya Publishing House, Delhi.

w



Sutherland, W.J 2000. The conservation handbook: Research, Management and Policy.
Blackwell Science.

Caughley.G and Sinclaire, A.R.E 1994 Wildlife ecology and management. Blackwell
Science.

Woodroffe R, Thirgood, S. and Rabinowitz A. 2005.People and Wildlife, Conflict or Co
exsistence? Cambridge University.

Sinha, P.C. 1998. Wildlife and Forest Conservation, Anmol Publishing Pvt. Ltd., New
Delhi.

10. Singh, S.K, 2005. Text Book of Wildlife Management. IBDC, Lucknow.
Suggested Readings

1.

10.

Gilas R H Jr.(ed.), 1984. Wildlife Management Techniques, 3rd ed. The Wildlife
Society, Washington D.C., Nataraj Publishers, Dehra Dun, p 547.

Rodgers W A, 1991. Techniques for Wildlife Census in India - A Field Manual:
Technical Manual - T M - 2. WII.

Saharia V B, 1982. Wildlife of India, Natraj Publishers, Dehra Dun.

Goutam Kumar Saha and SubhenduMazumdar, 2017. Wildlife Biology: An Indian
Prospective, PHI Publisher, Delhi.

Katwal/Banerjee, 2002. Biodiversity conservation in managed and protected areas,
Agrobios, India.

Gopal, Rajesh,1992. Fundamentals of Wildlife Management, Justice Home, Allahabad,
India.

Sharma, B.D, 1999. Indian Wildlife Resources Ecology and Development, Daya
Publishing House, Delhi.

Stephen, H.B. and V.B. Saharia,1995. Wildlife research and management. Asian and
American Approaches, Oxford University Press, Delhi.

Negi, S.S. 1993. Biodiversity and its conservation in India, Indus Publishing Co., New
Delhi.

Moulton, M. P. & J. Sanderson, 1997. Wildlife Issues in a Changing World. St. Lucie
Press.

Web resources

arwdeE

https://bit.ly/390Pj44
https://bit.ly/3IHAEYJ
https://bit.ly/3CwBCfY
https://bit.ly/3EDYr3a
https://bit.ly/3tViG4U

Course outcomes (COs)

1.

To understand and recall the importance of wildlife, extinction and Conservation
Approaches of wildlife.

To integrate and assess the National, international approaches for biodiversity
conservation.

To analyse and differentiate threats to wildlife, various action plans, conservation
strategies on wildlife of India to turn conflict into tolerance and coexistence.

To explain the role PVA models, Wildlife conservation approaches, and limitations.
To construct and simulate National and International strategies for Conservation, Wild
life laws and ethics.


https://bit.ly/39oPj44
https://bit.ly/3lHdEYJ
https://bit.ly/3CwBCfY
https://bit.ly/3EDYr3a
https://bit.ly/3tVtG4U

GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM

Department of ZOOLOGY
SEMESTER -V

BIOCOMPOSTING FOR ENTREPRENEURSHIP

Learning Objectives:

» To highlight the importance of Biocomposting for entrepreneurship in waste
management.
> To enable students for setting up Biocompost units and bins for waste reduction.
Course outcomes:

» The students will gain knowledge about the process of Biocomposting.

» Students will be able to demonstrate Biocomposting techniques for various end
applications like solid waste management, industrial waste recycling using sugarcane
bagasse, etc.

» To gain knowledge about the economic cost of establishing small Biocompost units as a
cottage industry.

Unit -1

Biocomposting — Definition, types and ecological importance.

AVG L

2 Wlj 2. JOM&G&H6D - UMMM, UMSSET LMHMIL &HMIFHLHD (PSHHIWSGFI6ULD

Unit— 11
Types of Biocomposting technology — Field pits, ground heaps, tank, large-scale, batch and
continuous methods.

VG 2:
2 Wil 2y sWMléEGLh QaTSleVEIL LIS H6T auands6eT — GO Wenm, HeT Gelllcu&seT, Q&ML LY,
5 & eTallev FWMTHlEGLD Wemm. QTGS MHMID QST FEFFWITET (LD M 6.

Unit— I
Preparation of Biocompost pit and bed using different amendments.

3VG 3:
QeueuGaum (Wenmaemer LWeTLRSES 2 WlT 2 5s5ms &l oo b UG&Ems  Wenmuile
sWMlEge.

Unit- IV
Applications of Biocompost in soil fertility maintenance, promotion of plant growth, value
added products, waste reduction, etc.

3G 4
LO6BOT 6U6TSenG LITTLIfSEH6), STl aueTidFF enl 2618 G eSS0, DG Sl L LILL L QUITIHL GG,
SleGHmeT GmmES560 GUMeTmalmnilev 2 ullf 2 F&S 60T LIW 6T LITH &6,

Unit-V
Economics of establishment of a small biocompost unit — project report proposal for Self Help
Group (Income and employment generation).

3G 5
Ailw 2 Uiy 2.7 916V BlMa 56 - QUITEBETTSMT - &l 2 56 G (QIBLOMETLD LMHMILD
GauemevalmuIliL] 2 (heum&&D) H L nilsemns (WeTGLnmLSley.



References

Bikas R. Pati& Santi M. Mandal (2016). Recent trends in composting technology.

Van der Wurff, AW.G., Fuchs, J.G., Raviv, M., Termorshuizen, A.J. (Editors) 2016. Handbook
for Composting and Compost Use in Organic Horticulture. BioGreenhouse COST Action FA

1105, www.biogreenhouse.org.
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(Effective for those admitted from 2023-2024 onwards)
Naan Mudhalvan / Skill enhancement Course SEC - VI

SEMESTER - V - FRESHWATER PISCICULTURE

medreufy LOedT euemyLiy

Subject Code:

Credits: 2 External Marks: 75 Hours: 5

Objectives:

To enrich the knowledge about the culture of cultivable species of ichthyo fauna
in freshwater habitat.

CBr&sLd:  merefifleh eumipLd evuenmpLiL) LBsir@eorBiGsmer  LMMNLD euemfLL (LpsnmiLilemsor

Unit I:

VG I:

Unit II:

316V II:

Unit III:

3I60(G II:

upmlud MG ev.

POND CONSTRUCTION: Scope of fish culture- - Site selection- Construction
of fish farm - Preparation of fish farm -Ploughing, Liming, Irrigation, Fertilizer
- Categories of fish ponds - Water quality management - Weed control -
Predator control — Stocking — Feed — Feeding — Harvesting - Marketing.

LB 6t eu eI LILNIW 6L CIHIT & & Il & 61T: LE 65T 6 61T [ LILT) 65T G IT & 85 ITal & 61T L 607 () 61T 1Tl & 6YF 6T 61 600 &5 B
6ITIHITHMMISITEL (G EMLD, U TLIL| & (G6TLD, AL &G, B eTLICIL (5 5 & (G 6TLD—
AL LCHTQFIIGED- LEcHTOUaTTLIL & (&6 66T & L_L MLOLIL-8&6MM & 6T MG FH6L -
(B 6T & & 6MI)) - M -0 & G-LBTLTIT TS WTTRAFUIGHL - 2 (pG6v-
8 6vo1 6001 T LD L @ (B & 6L 1B T GLD 6L IT 60T 610 LO—1F [T L (& LD 6uLH- 1B T 611198 IT6L 6ULH-
BrenensaTmmi eumenms s L (B LLG & HILD (L 60 M & 61 - Q& IT60TM)| 600 6O)ILD
2 ullflsemen SLBLUUGSHHIHEL @)6LD (S (6h 88661 (S 6T efleL @ (5 LILIL[j & )

Q&G - 2_600T 61— G LLI (1) 60) 8> 2_ 60T 61— ] 60) 60T 2_6T0T 61 (1) GLo6L2_6uuT6Y—
Q& WM 6M & 2_6u0T 61 LIQILIT (I L& 61T—6u e [T LIL| L5 6uf) 6572 6307 62— 2 L Q& IT6IT(EYHLD (L 60 (D) 5> 61T,
LB 651 31 M16U6HLCLITS (& 611 & GILO MHM)ILD 1l & ITIg. (L 6D & 61T

CULTIVABLE FISHES: Selection criteria of cultivable organisms — Indian
major carps -Catla, Rohu, Mrigal - Exotic carps -Common carp, Silver carp,
Grass carp - Air breathing fishes -Catfish, Ophiocephalus, Tilapia -
Ornamental fishes -Gold fish, Guppy, Fighter and Angel.

euaTHLIL & (& FWLE 6018 61T :6ueTHLIL & & fWLE 6618 60 617 & CH 1 61 Q FULILI2_& 61 LD & ITIT 65071 5 61T
@b HWLIQ LK MG 5 60T 60 L& 61T :&L_60IT LE 60T, Cym@LEevor, LA & 1T6L G & 6V 6MIL_.-
QeuefimTL_(H & Q 5 6voT 60 L_LE 651 5 61T :

&8T5 68 6v016m L, QaueiTafls Q& 6voT6m L, L|6L QA & 6vaT6mL, Q6ue1& &I 6™ M & 6T & & (&L LE
a6 : Q& HIHBetT, efNlgmevBeir, HCeomuNwim, geomusTyLBeTSHeT :  CUmeTLE 63T,
sULNB6t1, G euem HLiein, &evorenLufl(HLbLi6or.

AQUACULTURE - CULTURE SYSTEMS - CULTURE PRACTICES:
Freshwater aquaculture - Pond culture, Riverine culture, Dam culture, Lake
culture, Cold water fish culture- Types of culture systems -Extensive,
Intensive and Semi intensive —Culture practices in India -Cage culture, Pen
culture, Monoculture, Monosex culture, Poly culture and Integrated fish
farming - Fishing crafts and gears.

LB 651 & 61 611 & () 611 & &) 6L LTI & (G LD (LP 6 M & 61T: 60T 60 Ifl sLLE 6dTOUGTITLIL
GOTEUATHLILIEUEMSSH6T, - HTMHMHISTEO(GOTD, eUETILILSGETD - @@HLUYS (ST -



Unit IV:
316V IV:
Unit V:
316V V:
References:
1
2.
3
4.
5.
6.
LT 6m6M:

QaTLQUHES &G, g MHmIBleoBaTeuaTIuy — 16m6u0TS 6L (b &erflebLB6oTeueTFLIL -
giluilevBstreuenjlily—@efNFHifeoLbsoreueamyLiy— B2 ulfeuenjlifeireuen s & 6ir
. elifleum6or(Lp 6m M- 3160 [ FQ FM 6 (LP6HM -Q &M 6y (Lp 60 m—Fo.601(H LD 60T UG LIL—
L 1quiley)| el 6oTeueny &g c0—cp @B eoTeuem i —ep (UmeLLB siTeuETTLIL -

oL LBetTeuemiLIL (1) &evLILLBstTeuaTLIL.

INDUCED BREEDING: Principle of Hypophysation - Collection of pituitary
gland. Preparation of pituitary extract. Selection of breeders. Injection of
pituitary extract. Breeding. Hatching - Mechanism of pituitary hormone

action - Advantages of hypophysation — Government agencies in aquaculture
- FFDA, FTC, CIFA, CIFRL

LB 6aTeuaTTLIL 6L GIT6TOTL 60 QGOTLIQLI (T & &LD : @TLIQALI(H & 8 % 61 & & GIT 6601 (B LD (L 60 M-
ST LQTUALSSHSHCSTIHLMILLD- HHGIeud- Ty L L flenmswrisseo-
WHIHS @TLIQAL(H S &L0618 60618 C & J 61 C &1iIG 6D

ML w1 L flemmhenm@6rLiQLn s 8L 618 arfleL 261§l ¢Lp 601D A & 601 & 81 & 60—

WL L uil(h &L (WL 6L uWiB &6 60 S GIT 6vot (B L & 11y 65ufl & 61T
QOITLILIM(3)&IwNSASMLIq- GIT650TL_6L (L 61 D @) 6T LI QLI (15 85> 8> & &) 60T LILLI 65T &5 61—
Hyeurpe_ulifleuerjliilevm (b euevor JFHeTLMIGEFILIL] - FFDA, FTC, CIFA, CIFRI.

FISH DISEASES: Protozoan disease (White spot) - Fungal disease (Gill rot) -
Bacterial disease (Erythroderma) - Viral disease (Epizootic Ulcerative
Syndrome) - Causative agents, Symptoms, Diagnosis and control measures.

LB 631 & (615 & (& 6] (D LI (5 LD G IT LI & (61 LD 1 & (D) & IT 60T & IT [ 6007 Ml & (W LD: L| G T L CL_ TG & meum G m
L1 & 61T -QeucuereiTeflCHML-H60 & FLPCHITL. L, €560 &CHITII- Q&6 61T (L &L CHITLI-
FTUCITQev&efum&lery. ursSleflwmCGrmul- eTfl&CrmaLFLm-

B7&CaHMTmeuUGHTLI. 6neuFarvGHITUI- 6T 1985 21606 L_1g.61 (G mMUT(H
®EUTVECLOMAN 1S Q & LIg FLAIWIMLO HMILD CIHITLLIS & Ty 65118 61T 1 & 65T 31 M) (§ M & 61T,
Cpmu1& 6oL & 60, CHITLIS S B LILI(LP 6D M &61T.

. Rath, R.K., 1993. Freshwater Aquaculture. Scientific Publishers.

Santhanam. R., Sukumaran. N and P.Natarajan. 1990. A Manual of Freshwater
Aquaculture IBH Publishing Company, New Delhi.

. Vankhede, G.N. and S.V. Deshmukh. 2012. Freshwater fish culture

(Development and Management). Sarup& Sons, New Delhi.

Arumugam. N., 2009. Aquaculture. Saras Publications, Nagercoil.

Srinivasalu Reddy, M and K.R.S. SambasivaRao. 2004. A Textbook of
Aquaculture. Discovery Publishing House.

Vankhede, G.N. and S.V. Deshmukh. 2012. Freshwater fish culture
(Development and Management). Sarup& Sons, New Delhi.

QIS HIT & 60T. @om. 2008. WBeofleor2_uNfweoo HmiLb Hilemcoreueriiy.
FTISHTUSILILISLD, C1& 60T65)60T.

SGeumliprger.ererv. 2008, B ullfleuenyuilwev.  HHwmeroLflevorLjervo
,C1 & 60761 60T
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GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM

Department of ZOOLOGY
SEMESTER - VI
- o Marks
Course Code S 213 <
CCl Course Name g |L|T|P|S @ T < g =
S OlZ|lo|l 2|8
- i
DEVELOPMENTAL Core |Y|-|-|-14]|4|25 75 | 100
BIOLOGY
Learning Objectives
To create an awarenessto the students about the theories, concepts and basics of
co1 Developmental Biology.
co2 To provide students about the idea of sex cells, fertilization, cleavage, differentiation
and development of organs.
To make an awareness of the induction, organizers and development of extra embryonic
Co3 structures.
co4 To provide adequgte explanation to stude_nts about the late embryonic developments
and post embryonic development and ageing
CO5 To _give an idea about teratogenesis, in-vitro fertilization, stem cells and
amniocentesis to the students
UNIT Details No.of ) _Course

Hours | Objectives

Gametogenesis & Fertilization

Basic concepts of developmental biology. Structure &
types of Spermatozoa, Mammalian egg - Egg
membranes. Types of egg - Spermatogenesis -
Oogenesis. Fertilization and its types — mechanism,
theories and significance. Parthenogenesis.

VS 1:

QETEQF 2 (HUTEHGLD & &HSHSSSH60 12 Co1
Smalweder QLML E HHEHHHHT . allhssmieiler
SeMOLIL| LDMMILD IS EET , LITSTL I (LML - (DL 6emL
FeHET. (DL aUMEHET - albhSem 2 (H 6UTEHSID-
ITTLOFG 2 (HeUTHELD . HHSSHSHEH60 LDMHMID 3|5 60T
QUM GG 6T - QB (LDemM

GHTLUTHSET LDMMID (&S WSSaILD . &@eymm
@ 6T LI LI(HE LN,

Blastulation& Gastrulation

Cleavage - Planes and Patterns, Factors controlling
cleavage - Fate map and its construction. Blastulation —
types of Dblastula. Morphogenetic movements -
Gastrulation of frog & chick.

@A M &S & eLNalBh&HEG H(IHHGHTETINMESHLD: 12 CcO?2
emall QLIBS6V- H6MHBIGET LDMHMILD (LD M & 6T
Nemaflou@msemen S QLULUGSSID STyell&serT - ol
QUEMILILLD IDMMID S&H60T HLL oLl &HHEHGCSTETID
WMHMID  &HIHHGCSHITET 6608 56T, 2 BHSCHTMHM
QUESBIGET - Selemer InMmIh  Camluler ewal(h&E
& (HE&CSHMETINMTSHSHLD.




Organogenesis

Development of Brain, Eye and Heart in frog.
Development of Nervous system in chick. Foetal
membranes in chick.Development of Pro, Meso,
Metanephric kidneys. Placentation in Mammals.

2 mILIL 2 (HeUM& &L

Il 12 CO3
FHaUemeTUI6L eLNEMEIT, &H600T LDMMILD §) 5 UGS H60T CUETIEF.
Gamlufedr IO LD6ooTL 0SS 60T aueTT&FF). Gamdluilev
2 676 &(H Felesa6T. CTT, IGHFT, QL L TABSLN &
FBrHniIseTler auemTF&d. LUmeurl 19&efley  Hmuil- CFUl
@ emeorLiL] .
Applied Embryology
Organizer concept —Structure — mechanism of induction
and competence. Nuclear transplantation - teratogenesis
— Regeneration: types - events and factors. Embryonic
stem cells & significance. Methods to culture of embryo.
V&G4
IV LweTUmL® & @medlulev 12 CO4
Smalwemeni&efledl &HMHSSH - emlL] - SHT6ooTL 6
WmHMID Hmessmer auflnenm . 2 U &@m 10 UG -
QLIGLMOReIFe - SEBHeaIMTSESD:  UGHET -
15180 6) S 6lT DM MILD &I J600r 1 S6lT . & N6V (BNVGILLD)
QEFUSET IDMHMID (WN&HRWSSHQID . &(H QUETFLIL|
(LPEDIM BH6IT.
Human embryology
Reproductive organs, Menstrual cycle and menopause -
Pregnancy - trimesters — development. Erythroblastosis
foetalis -Twins — types. Infertility — causes - Test tube baby
and Assisted Reproductive Technology — Embryo transfer —
Amniocentesis.
316V 5:
\V/ 6ol g &mellwey 12 CO5

@ eTLIQLIBEHES 2 MILILGET, IDTSILTU &Ppm& Lnmmild
wrsellLmil  BlMISs560- SILILD - eLNGEOTMI  (LOLDLDMTS
SHMUBIGET - aueTi&EF. eTiflECHm LemmervCL &l

ST Lmedleny -@ UL el T&HET - UM SET. S(IHEYMTEMLD -

G ITJ600T Bl 6T - GFMEHEME0TSH GLPMUI GLPHeMS LDMHMILD
ST @ 6TLIQLIIHES QST EILLILD - & Uflinmhmib —
3|6 ICWTOF TG L Fl6.

60




Course

Outcomes
To describe and illustrate the significance of cellular
Cco1 processes in embryonic development. PO1
To relate the factors that contribute to the developmental
cO2 process, const.ruct fate maps and _|Ilustrate the steps in POL, PO2
morphogenesis and organogenesis.
To correlate the involvement of specific cell types in the
co3 formation of specific organs and explain the importance PO4, POB
of morphogens.
To distinguish between the different types of
coa develgpmental m.echanlsms !n various prganlsms and PO4, POS, PO6
appraise the species-based differences in development.
To justify and validate the role of environment and
CO5 L . . PO3, PO8
genetics in influencing embryonic development
Text Books
(Latest Editions)
Lewis Wolpert 2007. Principles of development, 3rd edition, Oxford University
1. Press, New Delhi, India
5 Subramoniam, T. 2003. Developmental Biology, Narosa Publishing House, New
' Delhi, India.
3 Verma, P.S., Agarwal, V. K.2010.Chordate Embryology: Developmental Biology,

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/NBK 10052/
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
Internal Assignments
Evaluation Sem?nars 25 Marks
Attendance and Class Participation
Extern_al End Semester Examination 75 Marks
Evaluation



https://www.ncbi.nlm.nih.gov/books/NBK10052/
https://www.cdc.gov/ncbddd/developmentaldisabilities/facts.html
https://anatomypubs.onlinelibrary.wiley.com/doi/full/10.1002/dvdy.20468
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5293490/

Total | 100 Marks

Methods of Assessment

Recall (K1) | Simple definitions, MCQ, Recall steps, Concept definitions
Understand/ MCQ, True/False, Short essays, Concept explanations, Short summary or
Comprehend ! ' ’ ’
overview
(K2)
Application | Suggest idea/concept with examples, Suggest formulae, Solve problems,
(K3) Observe, Explain
Analyze (K4) Problem-solylng_questlons, Finish a procedure in many steps, Differentiate
between various ideas, Map knowledge
Evaluate : . A .
(K5) Longer essay/ Evaluation essay, Critique or justify with pros and cons
Create (K6) gheck kr_10w|edge in specific or offbeat situations, Discussion, Debating or
resentations
Mapping with Programme Outcomes:
PO1 |[PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |POS8
CO1 S
CO?2 M S
CO3 S S
CO4 S S M
CO5 S S

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




GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM
DEPARTMENT OF ZOOLOGY
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. Marks
- 8| 3 _
= (4]
Course Code Course Name 2 |L|TIPIS|B|T|«<| E| ®
O ClgIol R F
= i
ANIMAL BIOTECHNOLOGY |Core | Y| -|-|-]14|4125| 75 | 100

Learning Objectives

co1 To impart the skills required to explain the protocols for genetically manipulating
cells and produce transgenic animals.

To encourage the use of the apt molecular techniques to evaluate and analyze

CO2 animal traits and diseases at the genomic level and employ methods for easy
taxonomical identification and classification for biodiversity and environmental
studies.

CO3 To study methods of transgenesis and to consider their use in improving animal
husbandry and animal health.

CO4 To motivate students to review the ethics and speculate on the environmental

implications of animal biotechnological methods

No. of Course

UNIT Details Hours | Objectives

Fundamentals of Biotechnology:  Animal
cell culture:  Basic requirements and techniques of cell
culture, natural and synthetic culture media, primary
culture and cell lines; Stem cells: types, culture and
applications;

r-DNA technology: Enzymes; Vectors — pBR322,
Phage lambda, Cosmid, HAC, BAC, YAC; Host cells;
Gene cloning: steps in cloning, selection of clones —
chromogenic substrate, antibiotics.

I 12 CO1
3V&S: 1

2 U7 QT mIL LIeNwed 6T 2|19 L1LITL S56lT :

afleumi& Q&6 aUeTILIL : Q&F6V auemTLILN6T g LliLiemL
CHeMaISET LDMMILD HIL LIS 6T . @umens LoMMILD
QEWMeMS aleTiLIL| 26TL_&HlD  , (LNSH6V Blemev aueTFLIL]
HMID QF auflend; VLD QF6: QIMESET, aUETTLIL]
WOMMID LIWETUTH&HET LDMI @)6M)600T6Y Lq 6T60T6T
Q&ML HILLILD: QBTH &6,

HLEHEHET - pBR322, GUK eMDLIT, &Hmeuldll. neoflgeor
QEWMems GCIMELMEFMIDGET, UMSIeflWm Qawmens




GCITGLTGFTLD&6T, FFENVL. QF WM
GCrmCuTGasmnger; eNBHEHTILL QFevEer :  oSer
[H&6EVT&H S LD, [5856VT8 &5 60T LI [Blemeuds et
GCermellibiens CHFHGSHH &S 6v- GCITELTaY6TsH
219 &6TD, 2 WIF eTHFLILNSH6T.

Techniques in Animal Biotechnology: Isolation and
purification: DNA and mRNA; Blotting techniques:
Methods of different types of blotting; DNA
sequencing: Sanger method, DNA chips, microarray,
genome wide analysis (GWAS), next generation
sequencing; PCR: principle, types and application;
cDNA library: screening with probes; Site directed
mutagenesis: principle and application; Gene transfer in
animal cells: transfection, liposomal, electroporation,
biolistic, direct DNA injection.

AVG: 2

oG 2 uT QsMNEIL LISSH 6V BILLIMI& 6T 2
SetlenlILBG & 560 IDMHMID ST LGS S SH6L:
19 6T60TES LOMMILD eTID oL TeTeoTer;  LIGMMLLq MBI IBIL LIMIG6T:
LI6LGEUMI 616D 85U T60T NeTmLIQm  (LNEmMEHET; L9.6T6oTeS
afleng wenm: FITMHIGT (M , 19.6T60T6N
AL 86T, Blevorauflens; (PCR) LIMeADCen QHTLT 6llement:
HHSI6ID, UMSHEET IDMMILD LIWeTUTHI&ET  ;  LOFLISD)
Bl CHIHOSHSSM LHMID YETTU&EET |, &0l
@eEG Hlel IMMHMLD : S DMHMILD LIW6TUTH&H6T;
afleumi@ QFeusefley russ LflinmmHmD Q&g 60
@LL0mmmLD, OIGLITGFTLOGY, 1 68T GeOTMHMLD
eTeu& L CrmeUTCragedr, 2 ullifluie Fribnss, CHILY. 1.6T60Ter
2 | Q&N SHIH6.

12

CO2

Transgenic  Animal  Technology: Transgenesis:
Concept, transgenes, transgenic animal models - knock
out mice; Somatic neuclear transfer — sheep;
Applications of transgenesis: Molecular farming,
Transgenic fishes, transgenic live stocks and animals as
bioreactors.
3|V S: 3

LD [T LISTD DTHMLELHS aflevrii@
Qs mdlevmiL Liefulev: LDFLSDI ImmHmLD,
HHHG, 1qTTeTen660Ten, e360T LDMMMLNEML S 6l6VHkIE
LIHN&EET - BTSNl eTe0 56T . GFmomgs
plwseflwuy uflinmmmid - Q&M 9 H &6t
LD [T LISTILOTMH M &G 6T LIWI6oTLIM(H & 6T : PO 6V S T M)
afleUsF MWD, Wrusy WrHOUILLL LSeT&SeT |,  LOFLISD)
WTOHMUILLL STeuHenL &6 mmild ellevmi@ser 2 ulifl
2_60)6V.

12

CO3

Animal Biotech and Health Care: Medical

12

CO4




biotechnology: Monoclonal antibodies, recombinant
vaccines —hepatitis B, hormones — insulin. DNA
diagnostic  systems: tuberculosis, AIDS, genetic
diseases; Gene therapy: Ex-vivo and in-vivo, role in
cancer treatment; CRISPR gene editing. Molecular
markers: RFLP, RAPD, DNA fingerprinting and
application.
vGS: 4

alevil@ 2 WIF QsMPMOEBIL LD WmoMibh oCTTsHw
ugrmuiflliy: n@msgial 2 ulT Qs mtlmmL Leilwley:
GLDTGETMEHGATITEITEY  BL60TIQ LIMIQ&H6T, DM G)60)600T6)
SOULFAGET - QamueLlgev Ll , ammyCLmeTsaT,
@) 6075601 60T 19.6T60TeT &5 600T LMD {6mILDLIL|& 6T
STFCHMTUI,  eTUl 6, LD GHITUISGET ; L0JLUsD)
ARFag: 2 WfleaorsdHm& QeusflGu LnMHMIh @ 6T
CFMEHemen QFUIGHEV (Exvivo DMALD in vivo), LMoIGHITUI
ARFmFUleL LUMIEG, WLIUSY HHSSD . VST
&ui®: RFLP, RAPD, 196tetreg en&Gremas LIS 6| LM mILD
LwerUm(h & 6.

Applications and Ethics: Significance of Human
genome project: Mapping of human genome,
applications,  ethics;  Industrial  biotechnology:
Bioreactors - Basic concepts of fermentation, bioreactor
design, production of ethanol and streptomycin; Ethics:
Socio ethical problem, recent trends in animal
biotechnology, ethical implications.

IVGS: 5

LIwedrUmB &6 mmith QBMILWEMEET: 06015 L LI
F_LSHH e (PSR WSSI6D: 06vflg L sl el 6o
QUEMILIL LD, LIW6TLITH&6T, QB (Denm&6rT;
Qsrdlevgienm 2 ulifl Qgmdlevmil Lib: 2 ulflwssealuley
- QBMHSH6, 2 U WS eIl elenDLIL], 6T8 5 60TM6V
WLHMID VEQFLICL TG 2 MHILISH 2,8 wleum 6ot
QLI & &([HS S5 56T, QBN (LN MEET: FeNs
QABMIWenm R &&6, aflevni@ 2 ulifl QsmlevmiL Lig S et
FISLSH W CLIME G S6T, QBMI(LNEMM &85 MBIGET.

12 CO5

Total

60

Course Outcomes

Course
Outcomes

On completion of this course, students will;

CO1

To describe the methodologies for handling animal cells
based on their diverse characteristics and identify the
correct biotechnological tools to obtain the desired
products from the cells.

PO1

CO2

To develop and explain the protocols for genetically
manipulating cells and produce transgenic animals

PO1, PO2

CO3

To select the apt molecular techniques to evaluate and

PO4, PO6




analyze animal traits and diseases at the genomic level
and devise methods for easy taxonomical identification
and classification for biodiversity and environmental
studies.

To choose the correct methods of transgenesis and to

CO4 consider their use in improving animal husbandry PO4, PO5, PO6
nationally and globally
To speculate on the environmental implications of
animal biotechnological methods and design
CO5 responsible, ethical solutions to livestock production PO3, PO8
and health issues.
Text Books
(Latest Editions)
1. Singh B. D., 2015. Biotechnology: Expanding horizon, Kalyani publishers.
2. Sasidhara, R., 2015. Animal biotechnology, MJP publishers.
Dubey R. C., 2014. A text Book of Biotechnology, S. Chand & Co Ltd, Ram
3. Nagar, New Delhi.
4. Dubey S. K., Bandana Ghosh, 2012. Fish biotechnology, Wisdom Press.
5. Dubey R.C., 2014. Advanced Biotechnology, S. Chand Publication.
6. Ruby, R.C., 2012. A text book of biotechnology, S. Chand Company, New Delhi.
Sambamurthy K., Ashutosh Kar., 2009. Pharmaceutical Biotechnology, New Age
7 International (P) Ltd.
Ramdoss P.,2009. AnimalBiotechnology- Recent concepts and
8 developments, MJP publishers.
9. Sathyanarayran U., 2008. Biotechnology, Books and Allied, Kolkata.
10. Ignacimuthu, S., 2008. Basic Biotechnology, Tata McGraw hill, New Delhi.
1 Rastogi S. C., 2007. Biotechnology: Principles and applications, Alpha Science

publishers. Ranga, M.M., 2003. Animal biotechnology, Agrobios, New Delhi.

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

Veer Bala Rastogi, 2016. Principles of Molecular biology, Medtech, Maine,

L USA.
2. Michael Crichton, 2014. Essentials of Biotechnology, Medtech, Maine, USA.
Godbey W.T., 2014. An Introduction to Biotechnology, Academic press, New
3 York, USA.
Peters, P., 2009. Biotechnology — A guide to genetic engineering, WMC brown
4. publisher, UK.
Ramawat, K.G and Shailey Goyal, 2009. Comprehensive biotechnology,
> S.Chand company, New Delhi, India.
Primrose S.B., R. M. Twyman and R. W. Old, 2001. Principles of gene
6. manipulation, Wiley- Blackwell, UK.
Primrose S. B., 2001. Molecular Biotechnology, Panima Publishing Corporation,
! New Delhi, India.
8. Hames B.D. and Higgins S.J. 1995. Gene Probes: A Practical Approach, Oxford




University Press, UK.
Web Resources
1. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3612824/
2. https://www.isaaa.org/resources/publications/pocketk/40/default.asp
3. https://www.ncbi.nIm.nih.gov/books/NBK207574/
4. https://iopscience.iop.org/article/10.1088/1755-1315/492/1/012035/pdf
5. https://go.nature.com/3zAZmQO9
Methods of Evaluation
Continuous Internal Assessment Test
Interngl Assu_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
g:rgerrs:ﬁggé MCQ, True/False, Short essays, Concept explanations, Short summary or
P 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 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:
PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8
co1 S
CO2 M S
CO3 S S
CO4 S S M
CO5 S S
S-Strong(3) M-Medium (2) L-Low (1)



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3612824/
https://www.isaaa.org/resources/publications/pocketk/40/default.asp
https://www.ncbi.nlm.nih.gov/books/NBK207574/
https://iopscience.iop.org/article/10.1088/1755-1315/492/1/012035/pdf
https://go.nature.com/3zAZmO9
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BIOTECHNOLGY LAB Core|Y|-|-]|-141]4]25

COURSE 75 | 100

Learning Objectives

co1 To encourage students to interpret the organization of genomic material and to
research theories of genetic inheritance.

To impart the skills required to prepare samples of genetic molecules and to

coz determine their purity, structure and characteristics and to analyze genomic
preparations.

CO3 To study the changes in genetic material and to predict and consider the
consequences of those changes.

CO4 To encourage students to report and justify the results of molecular and genetic
experiments in an accurate and meaningful manner.

Mo | o
Isolation of genetic molecules: Isolation of DNA from

| biological specimens (spleen). Total RNA isolation 12 CoO1

from plant/animal cells.

Qualitative  and  quantitative analysis of genetic
molecules:  Determination of the purity and

. quantitativeestimationof isolated DNA and RNA 12 coz
samples by UV spectrophotometry.
Assessment of DNA: Agarose gel electrophoresis of
DNA. Restriction fragment length polymorphism study.

" ’ Jh Polymorp Y 12 COo3

Restriction Digestion of plasmid DNA.Ligation of
restricted fragments.

Assessment of protein: Assessment of Serum
\V/ components. Radial Immunodiffusion test. Double 12 CO4
Immunodiffusion test. ELISA, Western Blot.

Basic animal cell culture technique and transgenesis:
Trypsinization of liver cells. Creation of transgenic flies
\Vj . - 12 CO5
through virtual lab activity

(https://media.hhmi.org/biointeractive/vlabs/transgenic_




fly/index.html) Developmental Biology: TS of Human
testis 2. TS of Human Ovary 3. Frog — Blastula,
Gastrula, Neurola, metamorphosis 4. Chick Embryo —
24 hrs, 48hrs, 72hrs, 96hrs, Determination of Human Rh

Total 60

Course Outcomes

Ocljfc)éjorriees On completion of this course, students will;
To describe, examine and interpret the organization of
CO1 genomic material and to research theories of genetic PO1
inheritance.
To prepare samples of genetic molecules and to
€02 determine their purity, structure and characteristics. POL, PO2
To experiment with genomic preparations and devise
CO3 techniques to distinguish genetic material in different PO4, PO6
organisms to survey biodiversity.
To assess the changes in genetic material and to predict
co4 and consider the consequences of those changes. PO4, POS, POG
To report and justify the results of molecular and
cO5 genetic experiments in an accurate and meaningful PO3, PO8
manner.
Text Books
(Latest Editions)
Surya Nandan Meena, Milind Naik, 2019. Advances in Biological Science
= Research: A Practical Approach, Academic Press, New York, USA.
Michael Perlin, William Beckerson, Adarsh Gopinath, 2017. Cell, Genetics, and
2. Molecular Biology: A Lab Manual (First Edition), Cognella Inc., USA.
Saxena J., Baunthiyal M., Ravi I., 2015. Laboratory Manual of Microbiology,
3. Biochemistry and Molecular Biology, Scientific Publishers, India.
Bansal M.P., 2013. Molecular Biology and Biotechnology: basic experimental
4 protocols, The Energy and Resources Institute (TERI), New Delhi, India.
c Chaitanya K.V., 2013. Cell and molecular biology: A Lab Manual, Phi

Learning Pvt. Ltd., New Delhi, India.

References Books

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

Andreas Hofmann, Samuel Clokie, 2018. Wilson and Walker's Principles and

1. Techniques of Biochemistry and Molecular Biology, Cambridge University
Press, UK.
Sarah Stauffer, Aaron Gardner, Wilko Duprez, Dewi Ayu Kencana Ungu, Philip
2. Wismer, 2018. Labster Virtual Lab Experiments: Basic Genetics, Springer
Publishers, NY, USA.
Leonard Davis, Mark Dibner, James Battey, 2012. Basic Methods in Molecular
3. Biology, Elsevier Science Pubilshing Co., NY, USA.
A Robert F. Schleif, Pieter C. Wensink, 2012. Practical Methods in Molecular

Biology, Springer-Verlag, NY, USA.




lan Freshney R., 2010. Culture of Animal Cells: A Manual of Basic Technique
> and Specialized Applications, John Wiley & Sons, USA.
Web Resources
1. https://www.jove.com/
2. https://vlab.amrita.edu/?sub=3&brch=77
3. http://cbii-au.vlabs.ac.in/
4. https://media.hhmi.org/biointeractive/vlabs/transgenic fly/index.html
5. https://www.ibiology.org/biology-technigues/
Methods of Evaluation
Continuous Internal Assessment Test
Interngl Asmgnments 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
g:rgerrs:ﬁggé MCQ, True/False, Short essays, Concept explanations, Short summary or
b 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 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:
PO 1 PO 2 PO 3 PO 4 PO5 PO 6 PO 7 PO 8
CO1 S
CO2 M S
CO3 S S
CO4 S S M
CO5 S S
S-Strong(3) M-Medium (2) L-Low (1)



http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22R.+Ian+Freshney%22
https://www.jove.com/
https://vlab.amrita.edu/?sub=3&brch=77
http://cbii-au.vlabs.ac.in/
https://media.hhmi.org/biointeractive/vlabs/transgenic_fly/index.html
https://www.ibiology.org/biology-techniques/
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MICROBIOLOGY Core |[Y|-|-]-14|4|25| 75 | 100
Learning Objectives
CcO1 To become familiar with the foundation concepts of history of Microbiology
co2 To understand the structure and functions of a typical prokaryotic cell
CcO3 To gain the knowledge of microscopy and staining concepts
CO4 To understand and implement disposal and safety measures
UNIT Details No.of ) _Course

Hours | Objectives

Introduction to microbiology

History, scope, branches of microbiology. Contribution
of Leeuwanhoek, Jenner, Pasteur, Koch, Fleming,
Iwanowsky, Waksman, Luria, M. J. Thirumalachar,
Subba Rao, Sambhu Nath De. Evolution of Microbial
diversity.  Systematic  position:  Five  kingdom
classification of Whittaker and three kingdom
classification of Carl Woese. Comparison of Bacteria,
Archaea, Eukarya (tabular and diagrammatic).
Controlling microbes.

I SIVE 1 12 COo1
Bl evoreom U9 ifl w69 6or QUTeVITM, GBT&HELD, LM mILD
ReeTHeT. 65eueT@amTs, GegetTeory, LMeuLl, GCS&ME,
SUQeTSIB  @eumGermeue ), eumderv@wedr,  surflum,
6TLD.Gey. FN(BLOVFFTIT, ST 6, FIDLBTSLG
2@ GWITIflesr LmigserfliiLy. Blevoreomi U9
LeTWsSSaTemnuiller  Ufleoormoh. U6 & LILITL g 60T
Blemev: BB HIVE alleukiG QNS LTH&ET DMHMILD
SR eaTed6dT  epedTmiends  elleuBlE euemsLMH.
umserflur, rsSwm, wsriflum  (Gmil  mhmib

afleng & L LD) QL& Weimniledr UL,
Hlevorem U flsenens &L BILILIG &S5 60.
Microscopy

Principles and applications of microscopy - Compound

. microscope (Monocular and Binocular microscopes) — 12 coz

construction and function of parts, ray diagram of light,




objectives, oculars, condensers, sources of illumination
and uses.

2. 516007 GevoT M& G U9 WL 6L

Bl6uor Getor TS H U6t H& S0l LM MILD

LweTUMTH S6T. i) ol (b) Bl 6v0T G600T TG (GLOTGC60T TG VT
DHMID D LIETITEG 6V Hl6voT GeooT e &6T)  — LIMSs IS 6rfl6or
S LemloliL MM Leool1&6iT, efleaS LTS
QUM T LILLD, QLITHET(HE B 6016V, &600T600T (IH (&G Bl6m6v,
6T CH SR G 6T, Q66T F ST 60T LTI HIGET DMHMID

LW 6ot LT () &H6IT.

Introductory Mycology

General characteristics and outline classification of
fungi, Morphology of some common fungi - Mucor,
Rhizopus, Aspergillus, Penicillium and Fusarium.
Yeasts: General characteristics and outline classification
of vyeasts. General characteristics of Lichens and

Mycorrhiza.
Il 12 CO3
VS 3:
LL6H60) & 5611607 @\ LITSSIL 111600 L| S 6T DD mIh
AU SLILIMTH S6T, Flev QLIMTSIGUTET L, ©6h 6o & & 6rfl 60T
Lm&CSHTHMmLIEuT L&6T - LW,C&T, enyCaFmLen,
Sjevufedlevevey, QuUeTH N WwHmIh &LETfluwn
FF6NVL_&6iT: FFeVL_&6rT16dT @ LIMESILILI600TL| S 6T DM MmILD
Qe &LILMH 6. LIUUT®/sHuUme HMID
G6UTLLEH 6N &F & 6160 G LIMEILILI600T L& 6.
Introductory Bacteriology
Classification of bacteria. Anoxygenic photosynthetic bacteria: general
characteristics of purple bacteria and green bacteria. Oxygenic
photosynthetic bacteria: General characteristics of Cyanobacteria — external
and internal features, physiology and ecology. Magnetotactic bacteria-
General characteristics, Magnetosomes, Enrichment and isolation of
Magnetotactic bacteria.
VS 4:
umsleflumalleralen g ium®). oL,a6H 86T MM
v Rl FQFFHma LMl gargmumsieflum Mol 12 co4
LFengUmsIeflmeledr QLML ILI6oTL|556iT. 248 6rdeg6dr
el FQFFHemna LMsieflwm: swGermumsieflwmedeor
QUITSEILILIGTOTL|S6T — 3|8 LnMmmMID Lim SmUilwevLs&ar,
2 LMHeFweduwe, mmmib @Gopleneuulws). &mhsedlulsy
UmsLeflwmeledr GLImS!LLI6vor L& 6T,
CUGaTL CLTGFMD&GET, &MhSalwey umsleflulmeller
Qe L6y InmmID HeoflemlnliLI(B & SIS 60.
Introductory Virology
Virus Structure and Classification. Virus Entry and
Viral Pathogenesis. Positive-strand RNA  viruses:
\V/ Picornaviruses, Flaviviruses, Togaviruses, 12 CcO5

Coronaviruses. Negative-strand and double-strand RNA
viruses: Paramyxoviruses, Rhabdoviruses, Filoviruses,
Bunyaviruses, Orthomyxoviruses and Reoviruses. DNA




Viruses: Parvoviruses, Polyomaviruses,
Papillomaviruses, Adenoviruses and Baculoviruses,
Herpes viruses and Poxviruses.

eneUTendledT oeminliL] IDMHMILD eUeMSLILIT(H). 66U Ten

2 GTHIMPGS6 DMHMID aUTeCHTUISER L. CHITE@) L
RNAGDGUTENVE6IT: 60)L1G5TIT60T T6M 61 [TEN &6,
SLeTmeillemeuyen & 6iT, GLITE Tem 6UFeN &6,

Q& TT TG MM U T6VE6IT. 6TH TG 6MmLD DM MILD

QL@ emnLp RNAGD)6UIT6N & 6IT: umgmllaGam
MEUTEIVEET, TMLIGLIT 6MEUTeVE6T, &LIGTemeUTervEs6rT,

L] 60T WLIIT 60Y6UJ6IVEH6IT,

L THCH TN EGENVIT 606U T6IVE 6T DM MILD
FGWmemeUTerv&sa. L9 6T60TE 60)6U TENV G5 6T

LT CeumemauUTerugs 6T, LIMed GTLOMem 6l Terv &6,

LTI GeUITLOT 66U TeNG6T, 219 G6oT Tem U FeN G 6T oM MmILD
LIT@&GeITen 6l TeV &6, Qlam Gl LIsNemelFeru& 6T Lommiln
GLIMTE6MV6Mm6U TN & 6IT.

Total 60
Course Outcomes
O(li?éjorr?wees On completion of this course, students will;
To understand history, relevance of microbiology and
col classification of bacteria PO1
To understand the working of various microscopes and
coz their application POL, PO2
To gain knowledge of various (physical and chemical)
CcO3 methods of control of microorganisms and safety PO4, PO6
measures to be followed while handling microbes
To understand the structure of bacterial cells, its
co4 organelles, physiology and behaviour. PO4, POS, PO6
To learn different methods of staining bacteria and
CcO5 demonstrate  proficiency in  handling  aseptic PO3, PO8
bacteriological specimen.
Text Books
(Latest Editions)
Aneja K.R., Experiments in Microbiology, plant pathology, Tissue culture and
L Mushroom Cultivation , New Age International, New Delhi.
Atlas R.M., Microbiology — fundamentals and applications, Macmillan
2 Publishing Company, New York.
Ravindra Nath, Fundamentals of Biology Courses for Biotechnology, - Vol.1,
3 Special Bangalore University edition, Kalayani Publishers.
A Greenwood D, Richard CD, John S and Peuther F (1992). Medical Microbiology,

16th edition. ELBS, Churchill living stone.

References Books

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

Alexopoulos C.J. and Mims C.W., Introductory Mycology,

International, New Delhi.

New Age




Thomas M. Bell, 1965. An Introduction to General Virology, William
2. Heinemann Medical books, London.
Stanier R.Y., Ingraham J.L., General Microbiology, Prentice Hall of India Private
3 Limited, New Delhi.
Salle AJ., Fundamental Principles of Bacteriology, Tata McGraw — Hill
4 Publishing Company Limited, New Delhi.
Pelczar .J. Chan E.C.S. and Krieg N.R., Microbiology, McGraw Hill Book
5.
Company, New York.
Benson Harold J, Microbiological Applications, WCB McGraw — Hill, New
6. York.
Brock T.D. and Madigan M.T., Biology of Microorganisms, Prentice Hall of
7. L .
India Private Limited.
Collins CH, Patricia M, and Lyne JM (1995). Collins and Lynes Microbiological
8. Methods 7th edition. Grange, Butter Worth, Oxford.
Cappucino JG and Sherman N (1996). Microbiology, A Laboratory Manual 4th
% edition. Benjamin Cumings Inc. California.
Pelczar MJ, Chan ECS and Krieg NR (1993). Microbiology 5th edition, Tata
10. .
McGraw Hill.
Madigan MT, Martinko JM and Parker J (2012). Brock Biology of
1. Microorganism, 11th edition Prentice Hall International Inc. London.
Web Resources
1. https://vlab.amrita.edu/?sub=3&brch=73
2. https://learn.chm.msu.edu/vibl/
3. https://mvi-au.vlabs.ac.in/
4. https://virtuallab.tlc.ontariotechu.ca/intro.php
5. https://www.merlot.org/merlot/viewMaterial.htm?id=79694
Methods of Evaluation
Continuous Internal Assessment Test
Interngl Asm_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
g::f'}s:ﬁggé MCQ, True/False, Short essays, Concept explanations, Short summary or
P overview
(K2)
Application Suggest idea/concept with examples, Suggest formulae, Solve problems,
(K3) Observe, Explain
Analyze (K4) Problem-sol_vlng_questlons, 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
Check knowledge in specific or offbeat situations, Discussion, Debating or
Create (K6)

Presentations



https://vlab.amrita.edu/?sub=3&brch=73
https://learn.chm.msu.edu/vibl/
https://mvi-au.vlabs.ac.in/
https://virtuallab.tlc.ontariotechu.ca/intro.php

Mapping with Programme Outcomes:

PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO7 PO 8
COo1 S
CO2 M S
CO3 S S
CO4 S S M
CO5 S S
S-Strong(3) M-Medium (2) L-Low (1)




GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM

Department of ZOOLOGY
SEMESTER - VI

- ) g Marks
Course Code Course Name ;}’ LIT/P|S % E < E s
S S|g|o|g|E
- (l
cC16 IMMUNOLOGY Core |Y|-|-|-141]4|25| 75 | 100
Learning Objectives

co1 To understand the fundamentals of immunology in protection against disease and
also the key principles of antigen- antibody reaction in the immune system.

CO2 To list basic mechanisms that regulate immune responses, describe the main steps
in the generation of cells and organs of the immune system.

CO3 To describe the basic mechanisms that provide innate immunity and antigen
processing and presentation.

CO4 To differentiate B and T cell receptors, organs, and microenvironments of the
Immune System.

CO5 To promote critical thinking and provide students with knowledge on how the
immune system works building on their previous knowledge from biochemistry,
genetics and cell biology.

UNIT Details No.of | Course

Hours | Objectives

Immune Cells and Organs: Overview of Immune
System - General concepts and Haematopoeisis. Cells of
the immune system - T and B-lymphocytes, NK cells;
Monocytes and macrophages; Neutrophils, eosinophils,
and basophils -Mast cells and dendritic cells. Organs of
the Immune system: Primary lymphoid organs - Thymus
and bone marrow; Secondary Lymphoid organs - Lymph
nodes and spleen; Lymphatic tissues - Peyer’s patches

and Kupffer cells, MALT, GALT and CALT.
12 COo1

VG 1:

CHMOWHTLILQF&ETIDMHMIDS MILIL|S6T:

CHMTQWHR LI em 0L LM U85 600T Getor IML_L_LD -
QUITEIQUTETSH (S SIS6TINMMILD @nInmGL LIS 6.
CHMTQWHTLILILD6TITL 605 H60TQF6VE6T- 1q LoMmItD Li-
eODBLIMEN &L (H &6, 6TedT.CHCQF6VS6T;
GLTGeTmen&FL_(h &6 LnMMILD GLE&ETMTGLILSET;

Blw L Grmiieven, FAGeTmL6v6v IDMMID LITGFMLI6vey -

LDMENVLQFVSHET LDMHMILD QL 6TL 19850 &F6VSH6T.




CHMTQWHR JLIL| LD6UOTL6VSHFH 60T 2 MILIL|S6T:

(DS 6TEnIDLTUIMR 2 MILIL 86T - eMSL06N DM MILD
eTVILDL| LDemEY; @) JevorLTLDBlemev Blevorhy o miliL|s&er -
161 6007 1 7 8 8501 85 G 61T DM MILD LOEBOT6001 [T6V; B 60T 51 &) &+ & & 61T -
GUWITeN GULF &H6T mmIld GLSUT QF6ud6T, MALT, GALT
ommiLh CALT.

Innate and Adaptive Immunity: Anatomical barriers,
Inflammatory response, Cells and molecules involved in
innate immunity, Adaptive immunity (Cell mediated and
humoral). Receptors and Signaling: Cytokines and
Chemokines - General Properties of Cytokines and
Chemokines. Major Histocompatibility Complex (MHC):
Organization and inheritance of the MHC. Structure and
cellular distributionof HLA antigens.

VS 2:
I 2 GTeMMIHS LMHMID H&euemLILCHT eTHFLILF&EDR); 12 CO2
2 LT L G6T, SIMHGF 6TH 76 60)60TGH 6T,
2 6TemmIbs GBI eTHFLILF&HFUN FHILL B eTerT
QFLGEHET LDMMILD ELPEVE T MIGET, HFHEUHLDLIL
CHTUTHFTLLFES (QF60&H6T @)L CUIWIMeT  MHMID
Al GLOMTT6L).
FQFLILFSH6T InmmILD Fl&eredlml: 60 &F L GL Tt & 60T 6T
LM mILD B CLOTEM 856015 6IT— 60YF L_GL_IT60) 560755 61T
LMHMILD SELOMen &H6oTS 61607 QLITSI6U 60T LIsuoTL| 86T, G
anfleuGLma&mCLIQ N6 1q &TinLiengev ( MHC): MHC @6t
Sl LDMHMILD LIFLDLIEnT. HLA 960119 Q36018 6rfl 60T
SLLenlnliL] IoMmID QFevavieury ellBlGulImssLD.
Antigen and Antibodies: Antigens- Antigenicity and
immunogenicity: Properties -foreignness, molecular size,
heterogeneity. B & T epitopes, T-dependent and T-
independent B cell responses. Antibodies: Structure,
function and properties of the Immunoglobulins,
Different classes of Immunoglobulins; antigenic
determinants on antibodies (isotype, allotype and
idiotype). Hybridoma technology - production of
i 12 CO3

monoclonal antibodies and catalytic antibodies
(abzymes).

31,6019 C19260T LOMMILD L60TLY LITLQ 86T 6071 ) 8260T 85 61T -
SL6ETILQ Q6 1F L 1q InHmILD @)hw,CeTme e IFILIq.:
LI1600T L| S61T - I UWIGVSE0TENLN, LAV S T M I|6T6Y,
LeT(n& S S 60Tenin. LN&ILQ eTLICLTLISGET, 19 -FMFHS L0MHMID

Q-&Mons
N-Q&FLIH V6T, 24,6071 LITLY 5561

@O WL, BeoT & GaTTL 606018 61fl 60T emLnLiL,




QFwWevm(h LDMMILD LI6OOTL|&6IT,

@O WL BeoT & BaT L 606015 61Tl 60T G 6U6UCEIMI QUG LIL|S6T;
OL,60TIQ LIMLY &6l 60 21,6071 G860t & &I LOMent]LILIT6TEs 6T

(G memLLl, BeuMemL Ll LoMMILD @19 GuimemL_Ll).
aaUflGLIDm QaTSlevmI U  — G TGeoTmE: GeIT Moy
Q60T LIML.&6T LnMHMILD 65l6m 60T W, &5 24,6071 LITIY 86T (3L
MFIDGET) 2 DS

Hypersensitivity —and  Autoimmune  Diseases:
Hypersensitivity: classification and brief description of
various types of hypersensitivities. Autoimmunity: cause
of autoimmune diseases - classification of autoimmune
diseases. Transplantation immunology: Types of grafts,
immunologic basis of graft rejection,
immunosuppressive therapy and clinical transplantation.
VG 4

MaMLITQFTEL gl 1q IMHMID L1 CLIT )LD WL, 6T
GBTULSGET: mamUTQFeTALI1g6ilL1q: LILG6IMI 61608 I TeoT
MaMUTQFaTRAL gL 19 SerfleT euemas LM WmHmiLD
eflfleurmeor

afleg &L, QU CLT @uwLedr : L GLIT @)Lhul,edr
GIBITULIS 65 & & T60T &5ITJ600TLD - QL GLIT @Lhwh,eor
Grrilgerfler euemasLiLm@.

LrHm CHTAWRTLIL : L (hevrenllsefler elensaser |
L0 Blymasflifer GHTAWRFLIL QLI
CHRTAWHTLILS shHLIL AR FnF InHMID LD[HSH S 6
THN 3 miemel A& Fens.

12

CO4

Clinical Immunology: Immunity and tumors- tumor
antigens (TSTA and TAA), immune response to tumors.
Tumor evasion of the immune system, Immunotherapy
for tumors. Immunity against - viral, bacterial and
parasitic infections. Vaccines: Types and uses -
Immunization schedule for children.

3V 5:

DBSSI6 GBI HenL &TLLIwev: GBI THFLILFES
LODID LDHOI &L I198&6T- LD

&L 1Q 9160T1q Q) 260TE 6T ( TSTA DM MILD TAA),
SLI9HEHSHGCHTAWRTLIL LUF6. CHTAWRFLIL]
LD6OT L eVSFH 6T LMo SL1Q e ulliL], LMo 8L 19 8565885 TeoT
QUWCTTOSTLI. CHTUITHTLILFSES - en6lTen,
umsleflwum inmmih el (hevoreost] QSTHM. FHLUILLESH6T:
AUEM&ESET LDMMID LIWETUTH&HET - GLDIHE0H 5615 & & 60T
SOHOILILLE HTeVI|L_L6)60)600T.

12

CO5

Total

60




Course Outcomes

Oclj?:orriees On completion of this course, students will,
Understand and recall the basic structural and functional
CcO1 components of the immune system, compare and PO1
contrast cells with respect to origin and maturation.
Classify and explain types of immunity, state the
CcCO2 significance of antigen and examine their relevance to PO1, PO2
immunizations.
Describe and differentiate the biological characteristics
cO3 of the antibodies, analyze and formulate the procedure PO4, PO6
for antibody production
Compare and rate the mechanism of various types of
CO4 hypersensitivity reactions, assess and identify the PO4, PO5, PO6
different types of autoimmune diseases.
CO5 Summarize immune responses against pathogens PO3, PO8
Text Books
(Latest Editions)
Kuby, J, Punt, J, Stranford, S, Jones,Pand Owen, J, 2018. Immunology, 8th
L Edition, W.H.Freeman Publishing, New York, 944 pp.
Roitt, M, Peter J. Delves, Seamus J. Martin and Dennis R. Burton, 2017.
2. Essential Immunology, 13th Edition, Wiley-Blackwell Publishing,USA, 576 pp.
Coleman,R.M., 2014. Fundamental Immunology, 2nd Edition, Published by Mc
3. Graw Hill Education India, 357 pp.
4. Raj Khanna, 2011. Immunology, Oxford University press, New Delhi. 428 pp.
5. Rao.C.V. 2011. Immunology, Narosa Publishing House, New Dehli, 426 pp.

References Books

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

Abul A. Andrew, Lichtman. H, Shiv. P, 2014. Cellular and Molecular

L Immunology, 8th Edition, Published by W.B. Saunders, 544 PP.

Chapel. H, Haeney. M, Misbah. S, and Snowden. N, 2006. Essentials of Clinical
2 Immunology, 5th Edition. Blackwell Publishing, 368 PP.

William R. Clark, 1985. The Experimental Foundations of Modern Immunology,
3 Published by Johns Hopkins University Press, New York. 326 PP.

Kenneth Murphy & Casey Weaver, 2016. Janeway’s Immunology, Garland
4 Science publishers, 924 pp.

Web Resources

1. https://www.aaaai.org/
2. https://www.bsaci.org/
3. https://www.immunology.org/
4. https://nptel.ac.in/courses/102/103/102103038/
5. https://microbenotes.com/category/immunology/

Methods of Evaluation

Internal

| Continuous Internal Assessment Test | 25 Marks



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Jenni+Punt&text=Jenni+Punt&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Sharon+Stranford&text=Sharon+Stranford&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Patricia+Jones&text=Patricia+Jones&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_4?ie=UTF8&field-author=Judy+Owen&text=Judy+Owen&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_4?ie=UTF8&field-author=Judy+Owen&text=Judy+Owen&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_4?ie=UTF8&field-author=Judy+Owen&text=Judy+Owen&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Seamus+J.+Martin&text=Seamus+J.+Martin&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Dennis+R.+Burton&text=Dennis+R.+Burton&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Helen+Chapel&text=Helen+Chapel&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Helen+Chapel&text=Helen+Chapel&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Mansel+Haeney&text=Mansel+Haeney&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Siraj+Misbah&text=Siraj+Misbah&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_4?ie=UTF8&field-author=Neil+Snowden&text=Neil+Snowden&sort=relevancerank&search-alias=books
https://www.aaaai.org/
https://www.bsaci.org/
https://www.immunology.org/
https://nptel.ac.in/courses/102/103/102103038/
https://microbenotes.com/category/immunology/

Evaluation

Assignments

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/ .
Comprehend MCQ: True/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

Evaluate (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
Mapping with Programme Outcomes:

PO 1 PO 2 PO 3 PO 4 PO5 PO 6 PO 7 PO 8
CO1 S
CO2 M S
CO3 S S
CO4 S S M
CO5 S

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




GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM.

B.Sc., ZOOLOGY
(Effective for those admitted from 2023-2024 onwards)

Naan Mudhalvan / Skill enhancement Course SEC - VII

SEMESTER - VI - DAIRY SCIENCE - &T60H60)L6U6TIJLIL|

Subject Code:

Credits: 2 External Marks: 75 Hours: 2

Objectives:

CHT&5LD:

To create awareness about white revolution and employment opportunity.

Qeucsoremio YL & wHmib &w Geusmeveumiiiy ummlw aNLHILIL6vT) el

2_(Ih6UIM & (58 6L.

Unit I:

3VG I:

Unit II:

36V II:

Unit III:

3160 III:

Dairy breeds and biology: Scope of dairy farming: Dairy breeds of India-
cows & buffaloes. Dairy breeds: Deoni, Gir, Sindhi, Sahiwal.Dual purpose
breeds: Haryana, Krishnavalley breeds, Ongole, Tharparkar, Draught
Breeds:-Amrithmahal, kangayam- Exotic cow breeds: Jersey, Holstein
Friesian, Ayrshires, Brown swiss, Guernsey.

SM6LIHEML @) 60T 6TLO MHMILD2_UTFILI6EL: &IT6L 6 L LILI6HOT 60)650T LIl 60T(LP & I & &) 61LD —
@b H W6 S TELH ML @QETRISET - LI &5 6ITLD MHMILD 6T (IH ML & 61T - LIGeI6OTRIS 6N : -
smemeu@emiser : HGwmef, £, AhH, FmamMeumeL-Q@H2-LUCWTSHEETHIGET :
amlwmeor, PMRICSHITEL, STIUTT& &I,
&\ (I, 612 6VIT TLIGIT 61T & & IT & (& LI (&) & T 6L 2_61T 61T B) 60T 5 61T, B) (L 6 61 @) 6DT Tl & 61T
SIOFHLOMTEL, HTHRICHWLD, ameLeVI&TH, QeuefHTL (5 &M euQ6THIS6T : QARFTS,
Gammevervle 6Tl W 6T, HwFFWI - LFeyeirsailerv.

Feeding and Nutrition: Structure of digestive system and physiology of
digestion - Animal Nutrition: Common cattle feed -Green fodder,
Classification of feeds and fodder used in dairy animals (Grass fodder -
Cereal fodder and legume fodder — Concentrates (energy and protein)
Roughages - Dry and succulent.

&IT6LHEML_UTl6OT2_ 60T 6L LO MM LD 31 H 6L 2_61T6NT & & G| & & 61T

&M 6mULDIT(H 8 (6T & (8 6] D M & 61 60T LI Q1 LIIT (I, L_ 5 61T &, 611 69T & &) 6L & 6V [ G| 61T 61T & & &y & & 61T
&IT6LIH 6 L U651 Q& IFILO IT 60T (L 65) M L LD 1 & 65T2_ L) Q1 & LI 651 LLI6L (L 61 (D) &> (6TH LD
SUMTUMSBSHET . HeuaTUUINTSH6T, LUGHEUGILD, (LUGHSTOUNHIGET, LFOFL MG 6T,
UMBSHET, LGMWITOTQMED, HMPSEHET) - 2 e0FHeUed (MeuSHCHT6L,
2_eVIHGHSHLMLVSO& T, 2 6VIHG&(HLLSCHTH S,
2 VjHSHHUGTANLSAHTIQSET)- IILTHEUGID (SLemevLilauennsE, ol
US$S&QSTL0L). 3pMMELLOMHMIDLY S E &8 GIHl6NM1HS LIG:H S 66w IS 61T

Dairy Management : Housing and equipments for dairy cows - Feeding
and management of pregnant cows, young calves - Techniques of producing
quality milk- Artificial insemination- Semen collection, storage &

insemination Techniques. Systems of breeding -Hybrid vigour - Grading,
Pure breeding — Merits and demerits of inbreeding and outbreeding.

LIIT 6L LI 6307 68) 6507 GLD 6V IT 6301 63) LD :LIIT 6L LI 60T 63) 6501 &5 (& & G & 61) 61 LLIIT 63T & (I 62118 61T
HCLAGSHTMUITOALY - WHMID G6T FEUG (LPEHME 6T -8lemenr LOTEH
ugmwliy Seuerrieney -
HELEL LD & HSLOMATUITEL2_ MHLSHCF W28 LD QAGTLHILHI L LIS 61—




Unit IV:

360G IV:

Unit V:

36V V:

QEFWMHM S & (1hS5SFLIL (PO M - allih g GasHluy - UG 5IT & & 60—
alllh §1C & gVI & GILD (LP M-8 (hSHSHFILIL| QG TLHILHIL_ LIRS 61T -
&IT6LH 6L UN60H 6oL QLMD @ 6OTLICILI(Ih & & (L 6 ) & 6118 60 L1 LT 65T @ 60T LI QLI (15 & & LD—

& &5 @) 6uTLICILI(IH & & LD—2_61T @ 60T L1 QLI (15 & & LD -G 611 61 @ 60T L1 Q1 LI (15 & & LD -

315 60TIH 60 D) (& 6D & 61T

Milk chemistry and milk constituents: Milk composition and nutritive
values. Techniques to detect milk adultration. Spoilage of milk-causes and
prevention. Pasteurization of milk-principle and methods.Equipments and
efficiency- testing and cleaning and sanitation. Preparation of Curd, Butter
and Ghee. Role of co-operative societies in milk production and Marketing.

Umedl6L & 60 1h Gl 6ITam GeuGWLILICQILIT (HL_ 86T,

2611 L_§85 )15 5 61T:LIT6016L2_61T61T LD 60 LICILIT (I L& 61T - &5 GILQUIT (L& 6T -
LmeVl6LB & 60H &) (HLILI6H & & & 650TL_MHIWL|LD (LP 6O M-LIT6L A &L (h eI(h & 6L -
Q&L (HCUT&TLO6LE\(H & & 318 6018 (B LIL| (L M D & 6T-LIMEOLIT G| S TLIL| (LA 6D - §& GI6ULD -
WPOMSBET -GGG ET-CEFT M6 & (G2 L LB & §)H6V-8&HSHLOMSHUTTLO S S 60
Q6116501 Cl6voT LI QB L& UTF Q& LI LD QG TLHIELHIL_LI(LP 6D & 6TT-LIM6L2_H LIS SluNgyiLd,
SIS TIG. (L 6 M & flEVILD For L (B 1D 62 &1l & a1 & 61Fl 60T LI &5 6¥fILILY

Live stock diseases, symptoms, causes and control measures: Viral
diseases - Rinderpest, Foot and mouth disease and cow pox. Bacterial
diseases — Mastitis, Anthrax, Tuberculosis, Haemorrhagicsepticaemia and
Brucellosis. Metabolic diseases - Milk fever and blot. External and internal
parasites of cattles and their control measures.

SMLHOLSEHSH (G JHULSFalqWl CHTWISET , AMGMSH6T, GCBITUISSITT6s0fS 6
wHMIb HEUY (POMEET HESGUNRACHT () MEUNE - Qeushms (flesrL L)

Gamomfl (9) UMUSSTOSTMEICHTI- USHIIDMWLGCHTW . 66wy uif
ursleflwim) GHTUISET- L0165 &CHTII (GLO6TVIG L 1g.670) S6MLLILIT6I (34 HS TS 6M)-
STECHTI-CQGHTETENL. ML LILIT6T &H(H&FF NG GHmul ~-&MT6LHEML & 6afl6L
SrauUBLL 318 WHMID UM L b 6vorewnflser.

References:

LT 6m6M:

1. Banerjee. G. C., 2007. A Text book of Animal husbandry, Oxford & IBH
Publication. New Delhi.

2. Makkar. H. P. S, and K.Becker 1990.Hand book of Animal Husbandry, NDRI
publications.

3. Sachetic. A. K., 1989. Animal Reproduction and Artificial insemination,
NCERT publications.

4. Sasting. N.S.R and C. K. Thamas. 1976.Farm animal management, Vikas
Publishing House P. Ltd.

1. Seu@ny. & GLITGaI| HLMHMILGCHTISI. 2009. HMEMeULOT(HeuaTLIL.
ST IULIONTCSHOQ6T6M, €& 63761 60T.

2. pmLGSHIUMeL. 31.2009. LIm6LLOI (B & 61T6UOMITLIL| LD 63 61 & S (LPLD.
hluy, Q&g &y & ameaarvilen §GeuL_eSlOICIL L, €& 66T6m6uT.

3. upeflgmbl. (1p. 2012. HMmULT (R &6T. 6Terv. el .LNflesorLjerv, CaHmeneu.
WHglIulleTenen. & . 1987. LOMBeUOTILIL. I(HGEouTTHUILD, G5 60T6D)60T.



GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM
Department of ZOOLOGY

SEMESTER - VI

Naan Mudhalvan



