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Semester

Code

Paper

Hrs

Credits

Marks

20UITLC1

LC- PART I -Tamil paper-I

6

3

100

20U1ELC1

ELC-PART II - English
Paper-1

3

100

200171

CCl1- Invertebrata

100

20U17ZB1

AC - Allied Botany-1

100

20U27ZP1

CP1-Major Practical-I

20U2ZBP1

AP - Allied Botany
Practical-1

20U1VE

VE- Value Education

Total

20U2TLC2

LC-PART I-Tamil Paper-11

20U2ELC2

ELC-PART II- English
Paper- 11

200272

CC2 - Chordata

20U27ZB2

AC - Allied Botany- 11

20U27ZP1

CP 1 - Major Practical I

20U2ZBP

AP - Allied Botany
Practical I

20U2ES

ES - Environmental Studies

Total

20U3TLC3

LC-PART I- Tamil Paper-
111

20U3ELC3

ELC-PART II - English
Paper- 111

2003723

CC3- Physiology

2003ZC1

AC - Allied Chemistry-1

20U047ZP2

CP2 - Major Practical 11

20U4ZCP2

AP - Allied Chemistry
Practical

20U3ZNE1

NE — Herbal Technology

Total

20U4TLC4

LC —PART I -Tamil Paper
v

20U4ELC4

ELC —PART II -English
Paper IV

200474

CC4 - Cell Biology

20047ZC2

AC - Allied Chemistry- 11

20U4ZP2

CP 2 - Major Practical -II




20U4ZCP2 AP- Allied Chemistry 3 3 100
Practical

20U4ZNE2 NE - Domestic Electrical 2 2 100
Applainces

20U4ZSE1 SBE 1 - Vermiculture 2 2 100
Total 30 24 800

20U5Z5 CC 5- Genetics 5 5 100

20U5Z76 CC 6 - Microbiology 5 5 100

20U52727 CC 7 -Ecology & Evolution 5 5 100

20U5ZP3 CP 3- Major Practical- 111 4 4 100

20USZEC1 EC 1 - Biotechnology 5 5 100

20US5ZSE2 SBE 2 - Apiculture 2 2 100

20US5ZSE3 SBE 3 — Livestock 2 2 100

Management

20U5SD SD —Softskills Development 2 2 100
Total 30 30 800

20U6Z8 CC 8 -Developmental 6 6 100
Biology & Immunology

20U6Z29 CC 9 - Biochemistry 6 6 100

20U6ZP4 CP 4 - Major practical IV 5 5 100

VI 20U6ZEC2 EC 2 - Biophysics & 6 5 100
Biostatistics
20U6ZEC3 EC 3 - Freshwater 6 5 100
Pisciculture

20U6GS GS - Gender Studies 1 100

20U6ZEA EA - Extension Activities - -
Total 30 29 600
GRAND TOTAL 180 140 3900

* Exams at the end of second semester
** Kxams at the end of fourth semester

1.Theory

2.Practical

Internal marks

25
40

75
60

External marks




Summary:

Part Course Total Nos. | Hrs | Credits | Marks
I Tamil 4 24 12 400
II English 4 24 12 400

111 Core Courses 9 49 46 900
111 Core Practical 4 21 15 400
111 EC- Major 3 17 15 300
III Allied Courses 4 16 16 400
III Allied Practical 2 12 6 200
v Skill Based EC 3 6 6 300
v Non- Major EC 2 4 4 200
1A% Value Education 1 2 2 100
v Environmental Studies 1 2 2 100
\ Soft skill development 1 2 2 100
\'% Gender Studies 1 1 1 100
A\ Extension Activities - - 1 -
Total 39 180 140 3900




GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM.

PG AND RESEARCH DEPARTMENT OF ZOOLOGY
CHOICE BASED CREDIT SYSTEM
UG COURSE PATTERN B.Sc., ZOOLOGY COURSE

FOR STUDENTS ADMITTED FROM THE ACADEMIC YEAR 2020-2021 ONWARDS

PROGRAMME: B.Sc., ZOOLOGY

PO No.

PROGRAMME OUTCOME

Upon completion of the B.Sc., Degree programme, the graduate will be able to

PO -1

Provide knowledge of fundamental principles in zoology that will provide a
foundation for their later advanced course in more specific biological subjects.

PO -2

Demonstrate, solve and understand the major concepts in all disciplines of zoology.

PO -3

Provide quality education offering skill based programs and motivate the students for
self-employment in applied branches of zoology.

PO -4

Inculcate the value based education and entrepreneurial skills among the students and
create awareness on environmental issues through various activities.

PO -5

At the end of the course the students will be able to comprehend and appreciate the
huge diversity of animal forms existing on the earth ranging from the simplest,
s,allest protozoan to the highly complex and largest aquatic or land vertebrates. They
will learn the basics of systematic and understand hierarchy of different categories.

PSO No.

PROGRAMME SPECIFIC OUTCOME

Upon completion of these course the students would be able to

PSO -1

Know the fundamental concepts of zoological sciences and biotechnology.

PSO -2

Acquire knowledge across different areas of animal science and understand the
importance of animals in the biosphere. Provides an opportunity to familiarize with
the functional anatomy and mode of reproduction in different animal groups.

PSO -3

Skill based subjects like Vermitechnology, Clinical Laboratory Technology,
Apiculture and Aquaculture included in order to promote their skill and provide
employable opportunities in the field of higher studies and research in Government
and Private organizations.

PSO -4

The advantage of studying this degree course is that the candidate can further pursue
higher studies in specialized fields of sciences i.e. Biotechnology, Microbiology,
Biochemistry, Molecular Biology and Genetics.

PSO -5

Explain the origin of life with context to the origin of eukariyotic cell and able to
explain endosymbiotic theory, Darwinism and Neo-Darwinism.




GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM.
Re-accredited with ‘A’ Grade by NAAC & Affiliated to Bharathidasan University

B.Sc., ZOOLOGY
(Effective for those admitted from 2020-2021onwards)

SEMESTER -1

CC 1 -INVERTEBRATA
(P IS HTETIDHMED 6L

Subject Code: 20U1Z1 Credits: 5 External Marks: 75 Hours: 6

Objectives:
GIB5IT&&LD:
G /)& 6.

Unit I:

VG I:

Unit II:

16V II:

Unit III:

To enlighten the student about the diverse forms of Invertebrate fauna

WPSICISDLIMM 2 WilflsoniriGelsor CouUmyLIT(RS6M6NT LOMTTEUSE 5@ 62l61T&5E]

Introduction to principles of taxonomy and outline classification of
animal kingdom. Invertebrates - General Characters, Classification up
to Classes with examples. Phylum: Protozoa - General Characters,
Classification up to Classes with examples. Detailed study:
Paramecium. Protozoa: Locomotion and nutrition. Protozoan diseases in
human.

allevmi& 66 608 & Hl6TC & TETEM S LOMMILDEUMS LILIT(H LIMHMIW M (LP&LD (LN &0
QIbLUMMEMe -  QUITGILILEIILSET, euemSLIUT(H  WMHMID  eUGLY  euemy
TRS5HSSTLHL6T NG, QHMTGH: UCHTLCLIGEmeUr - QUITEILILIGTITLSSN,
euemsLILTH U@L eued 6T(h&HGHISSTLHL 6T eas@GSHe0. alifleurs aenssLb—
umglSaWILD.LCmL_CLrCFmeumaeor AL LQUWITES LOMMILD 2 _6uuTeu,L_L_LD.
LCOmLCLrGFmeurassimeLnesNs i s@ gmuUBLd CHTISsTT.

Phylum: Porifera - General Characters, Classification up to Classes with
examples. Detailed study: Sycon sponge. Canal system and skeletal
system in Sponges. Phylum: Coelenterata - General Characters,
Classification up to Classes with examples. Detailed study: Obelia.
Corals and Coral reefs.

QHMTGEH: GHlemeru L e0&eT-  QUITHILILEILSET,  eUmSLIUT(H-6UGLIL 6)6MIJ
(S HGSTL(HL 6T aNend@GGe0. elifleunen een&sLd- MESHSHT6T SL_MLIEHFSHaTl6oT
SMeLEUML WMMID FLL& L6V, QHTGSSH): &LOIWL 6018561T- QILITE)|LILIGTITL|S6NT,
msLILUTE MM  uGLmU  dhSHISSTLEL6T  eNens@GsHe0.  eifleurme
aNen&&LD- 6LNEOILIT. LIQIERAIGET LDMHMID LIQISTLILITENM &6,

Phylum: Platyhelminthes-General Characters, Classification up to
Classes with examples. Detailed study: Liver Fluke. Phylum:
Aschelminthes/Nemathelminthes - General Characters, Classification
up to Classes with examples. Detailed study: Ascaris. Parasitic
adaptations of Helminthes, Helminth parasites of Man- Taenia, Filarial,
Hook worm, Pin worm, Guinea and Whip worms.




316V(g III: QMGEH: SLOLUYLRSSET-  QUITSHILLGTIILSET,  euemSLIUTEH  eUGLIL6UsDI
d0HHHESTLEL6T end@GsHev. alifleumsst aMenésld — HeLeSFeLOLLD. QTGS :
2 _(HEMATLILI(LD & &H6T-QILITSILILIGTITL ST, auemsLIUT(H QUGLILY NN
(& HGSTL(HL 6T eNend@GSHe0. elifleursnt elen&sd— evsmflery. LLpeNeud et
L (hauientNs &HSH6UMLOLILIS6N. LD6sNGH6oNl6d STEILIL(HLD L (H6vutensnll  Li(LD&S61T-
BILAOLYLY, WTemerdamed L, Qamssul, Geu@syl, SHefwm  Lmmib
FMLenL LIL|(LDSS6IT.

Unit IV: Phylum: Annelida- General Characters, Classification up to Classes
with examples. Detailed study: Nereis. Excretory organs in Annelida.
Phylum : Arthropoda - General Characters, Classification up to Classes

with examples. Detailed study: Macrobranchium rosenbergii - Respiration
in Arthropods. Insect vectors and their control measures.

316V(G IV: QHTGE: UMMSHHMEL L(LDSSH6NT-CILMHILILGTILS6T, eUMSLUTEH 6UGLIL 66D
d065SISSTLHL6T aNen&GHeL. eifleumsst enéHD - Blev . eUMeTHHnF
L&seNer &N6HHS LI 6VD. QHTGH: Heom)SHHTOSH6T - CILITSILILIGTOILISE,
QUMSILTEH uUGLIL 6usnl T(HSHEHISHTL(HL6T eMené@sHe0. aflifleursr eNendsLd-
CLO&GCmLTmBISNID CTCIFsITCILITED).  8600)|SH8Me01%H6eMedT  SreUTFL6uoIeuld, GBIl
SL GG F&EDHLD 91HMmenT SL(HLLGSSID(LDHEDM ST,

Unit V: Phylum: Mollusca - General Characters, Classification up to Classes
with examples. Detailed study: Pila. Torsion in gastropods. Phylum:
Echinodermata - General Characters, Classification up to Classes with
examples. Detailed study: Sea star. Echinoderm larvae and their
significance.

316V V: QoTGE: CELEYIL 6NG6T -CQUTHILILITILSET, eUmSLUUT(H  6UGLLY  6ued] §&5&
(S HGSTL(HL 6T aNad@GHeL. allifleunsn een&sb—UNeT BhHeng. euuNMHmi&
STe0&6MstT HHEHsD. QHTGH: (WL CHTOGT - QUITSHILILIGTILGET, euenSLIUT(H
QUGLY 6] 558 1HSHHSHTL(HL6T aNend@GHev. elifleumsst aNeN&HSLD - HL_60D
BLESHSTD. (PLCHTeOSeMssT @end 2 uNfl&en MHMID UG6HT (LpSHWIGGI6ULD.

References:

Text book

1.Jordan, E.L., Verma, P.S, 2015. Invertebrate Zoology, S.Chand&
Company Ltd, New Delhi.

2.Ashok Verma, 2005, Invertebrates, Narosa Publishing House, New
Delhi.

3.Ekambaranatha Ayyar. 2003. Manual of Zoology Vol.l.
S.Viswanathan publishers

4. Nair, N. C., Leelavathy, L., Soundrapandian, N., Murugan, T and
Arumugam, N, 2009. A text book of Invertebrates, Saras Publications,
Nagerkoil, 6.



Reference book

1.Hyman,L.H.,1940. The Invertebrates Vol.. McGraw Hill
Publications in the Zoological Sciences.

2.Hyman,L.H.,1951. The Invertebrates Vol.Il. McGraw Hill
Publications in the Zoological Sciences.

LITIJ 60Y6L:
1. QuiysaTlerv oy, 6vTHSTTER. (P SIRASEYILDL] HIMHMEM6L. &iflGeromemevL_CQeueui®,
Q& 6tT6m60T.
2. SILITSTTEY60T. g. 20183. WPSHIQHYIDLMHMEME. QaME S & I,
L (LD (5 &60TLILIENG &a1965T610, & (Eh&FTEL, 1.
CO NO. COURSE OUTCOME

CO-1 | Aquired knowledge on taxonomy of Invertebrates and importance of Protozoan
diseases

CO-2 | Understood the biology of Porifera, Coelenterates and importance of coral reefs

CO-3 | Studied the biology of Helminth parasites and their diseases

CO-4 | Studied the Annelida and Arthropods and their significances

CO-5 | Understood the biology of Molluscs and Echinoderms.




GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM.
Re-accredited with ‘A’ Grade by NAAC & Affiliated to Bharathidasan University

B.Sc., ZOOLOGY
(Effective for those admitted from 2020-2021onwards)

SEMESTER - II

CC 2-CHORDATA
(1P 1S 6001 (h 6B L_LLI6OT

Subject Code: 20U2Z2 Credits: 5 External Marks: 75 Hours: 6

Obijectives:
GIB5IT&&LD:

Unit I:

A6VG I

Unit II:

6V II:

Unit III:

3160 IIL:

To provide the detailed informations about the common chordate fauna
UPSIGS0T(h6nL_ LI TI6VIBIGF6ITIS0T g LILIENL &F6UCOSEN6NT 2611185 60.

Chordata: General characters, Classification up to order with examples.
Protochordata - Characteristic features and classification. Detailed study:
Amphioxus. Retrogressive metamorphosis in Ascidian. Affinities of
Balanoglossus.

(WG STIHOL L6 QUTEILILTILSEDHLD, eUmSLILIT(HLD-6Ufleng 6usmf LMHMID
2_GM6uhIGEDHL 63T N6M&EG&H6V. (LP6IT(LDHIGHT6uIN&6N- LIGHILSERHLD, euem&SLILTHLD.
alifleurs MM - YINWLITSEeV. Siflguieiler NHCUTSE eueny 2 (HLOTMHMLD.
QuevGeorm&lanmgery E6uT 2 Me.

Agnatha:- Cyclostomata - Characteristic features and classification with
examples. Fishes- General characters and classification up to order.
Detailed study: Shark. Accessory respiratory organs in fishes. Migration of
fishes.

SHTOLWIMMENEN UL eUMI6THeT - SMUNNWIEOLSET 2 GITIJ60TIRI&EM L 60T.
Bett&Hen- AmUNLELLSET WwMHMID eumsIUTh euflng elemy. elifleurs HNHMeL —
&GO (CaHTeOCUITLT6dT). Betrsafett Gleneugieurs o mILLSeT , Lsirserfleor
6U6LEMEFCLITG6L.

Amphibia: — General Characters, Classification up to order with examples.
Parental care in Amphibia. Reptilia — General Characters, classification up
to order with examples. Detailed study: Calotes. Identification of venomous
and non-venomous snakes. Types of venom and biting mechanisms in
snakes.

Qmeumpelser  QUIGILLEGTLSET - euemSLUUT(H, euflengd vy  Sieummedt
2 _GMIJ6uaIMhISEHL63T. @ (HeumpeNgGened QUHCMTIGCLETITEL. 2atjerenT- 6UeMSLILITH —
Qflens eumy SeuMHMIET 2 SMIEwIhSEHL 6. eNfleurs SMHMEL - 6R6UIT6. FEEF,
[BEFMD LITLOLI&6061T B60TIRI &S T500)& 60 - UMD & &163T62I60) & G611
LOMHMILDUMDLSIGSHGLD (PEMMESET .




Unit IV:

6V IV:

Unit V:

VG V:

References:

Text Books
1.

Aves:- General characters, classification up to order with examples.
Detailed study: Pigeon. Flight adaptations of birds. Migration of birds.
Flightless birds-Kiwi, Emu, Rhea, Ostrich and Penguin.

LIM6D6US6NT- GILITE|LILIETITLIS6N, uifleng euempuilevmes eusnSLUILTEH HMID HeumedT
MULUGITLSET 2_GMJ6mImsEnL 60T, eifleursd SMHMeL: M. LMemeugHeesT Lm&@LD
HEHEUMLOLILISET. LIMemeUSHeMN6T 6U0mMFCUTHEL.UMSBS QUIEVTSH LIMEMEUSBST  (FFeLp,
&el, fluim. gy el fELMHMILDCLIETTEGUN6T).

Mammalia:- General characters, classification up to order with examples.
Prototheria, Metatheria, Eutheria and their salient features with examples.
Detailed study: Rabbit. Dentition in mammals. Aquatic mammals and their
adaptations.

UL Ilg&eT -  QUIGILILEIILS6T,  euiflene 6UemTUIleVIT6oT el SLILT(H
2_5TIJ600TIRIS (61 L 60T. UComL_GLr&flwm, QuoL_Lm&ilwm,
W ST LUILNMLDOLILSGET 2 SRS EEL60T.  elifleund  &SMHMeL:  (LPUI6D.
LTeYNL g &efledT  LIGDeLEMLDGY.  Beump  UMEYMLIg&eT  WOMID  SeumbHmes
& GH6UMLDLILIS6TT.

Thangamani,A. S. Prasanna Kumar, 2009. Text book of Chordates-
Saras Publication, Nagercoil.

Jordan, E.L., Verma, P.S, 2009. Chordate Zoology, S.Chand&
Company Ltd, New Delhi.

Ayyer,E.K., 2003. Manual of Zoology Vol II: Part I and Part II
S.Viswanathan publishers.

Nair. N.C et al. 2013. Invertebrata and Chordata. Saras
Publications.

Reference Books

LITIJ 60Y6L:

1.

Alexander,R.M., 1975. The Chordates, Cambridge University Press.
1st Edition.

Swrenrgesr. um. 2012, (PHGHSENHOLIIT. QHTSLUL & 1. W (LD [H &6
UL NeNC 65O, &EhFTL,I].

Quiesilav  SYeTHHIMR. (PSHICASIDL 2 semsmed. &AiflGeromsmevl.  Cleuaui(p,
Q& 6tT6m60T.



CO NO.

COURSE OUTCOME

CO-1 | Aquired knowledge on taxonomy of protochordata and their importance

CO-2 | Understood the biology of fishes and their migration

CO-3 | Studied the biology of amphibia, reptiles and types of venomous and non-venomous
snakes

CO-4 | Studied the biology of birds and their migration

CO-5 | Understood the biology of mammals.




GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM.

Re-accredited with ‘A’ Grade by NAAC & Affiliated to Bharathidasan University

B.Sc., ZOOLOGY
(Effective for those admitted from 2020-2021onwards)

SEMESTER - II
CP 1 - MAJOR PRACTICAL I

Subject Code: 20U2ZP1

Credits: 3

External Marks: 60

Hours: 3

DISSECTIONS

Cockroach — Digestive and Nervous system,

Prawn — Digestive and Nervous system, Fish — Digestive and Reproductive system

VIRTUAL DISSECTION/DISSECTION

Earth worm: Digestive and Nervous system
Frog: Digestive, Nervous and reproductive system
MINOR PARCTICAL MOUNTING

Mouth parts : Honey bee, House Fly and Mosquito
Prawn — Appendages, Shark - Placoid scales, Earthworm — Body setae, penial setae

SPOTTERS

1.Classify by giving reasons

Paramecium, Sycon, Obelia,Gargonium, Taenia solium, Nereis, Prawn,

Freshwater mussel, Sepia, Seastar, Amphioxus, Shark, Hyla, Varanus, Pigeon,

Rabbit.

2.Adaptations to their respective modes of life
Entamoeba, Trypanosoma, Plasmodium, Meandrina, Taenia Scolex, Ascaris,
Fasiola, Cheatopterus, Leech, Octobus, Pedicellaria of seastar, Balanoglossus,

Ascidian, Ichthyophis, Hippocampus, Narcine, Echeneis, Exocoetus,

Rhacophorus, Draco, Chaemeleon, Bat.

3.Biological significance:
Wuchereria bancrofti, Hetero nereis, Larva - Trochophore, Nauplius, Mysis,
Zoea, Bipinnaria. Sacculina on Crab, Sea Anemone on Hermit Crab, Anabas,
Arius, Eel, Ambystoma, Axolotl Larva, Bufo, Cobra, Krait, Russels Viper, Turtle,
Parrot, Woodpecker, King Fisher and Ant eater.

4.Draw labeled sketches:
T.S. of Nereis, T.S. of Leech, Obelia medusa, T.S. of Amphioxus through
Pharynx, T.S. through arm of Sea star. Spongin fibres, spicules: Pectoral girdles
of Frog and Pigeon, Pelvic Girdles of Frog and Pigeon. Fore and Hind limbs of
Frog and Pigeon., Synsacrum of Pigeon. Quill Feather of pigeon. Dentition -

Rabbit and Man
5. Economic importance

Earth worm, mud crab, shrimp, fresh water prawn, Pearl Oyster, catla, rogu,

mirgal

6. Evolutionary significance
Peripatus, Limulus, ammonids, nautilus, Sphenodon, Archeopteryx, Loris




Reference Books

1. Verma. P.S. 2011 A Manual of Practical Zoology — INVERTEBRATES. Chand & Co,
Ltd, Ram Nagar -New Delhi.

2. Verma. P.S. 2011 A Manual of Practical Zoology - CHORDATES, Chand & co, Ltd.
Ram Nagar — New Delhi.

3. Jayanpa Sinha . 2010 Advanced Practical Zoology, Books & Allied (p) Ltd. No.1.
Subham Plaza IFloor, Calcutta.



GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM.

Re-accredited with ‘A’ Grade by NAAC & Affiliated to Bharathidasan University

B.Sc., ZOOLOGY
(Effective for those admitted from 2020-2021onwards)

SEMESTER - III

CC 3 -PHYSIOLOGY
2 L MHE&FwWwedlwlev

Subject Code: 20U3Z3 Credits: 5 External Marks: 75 Hours: 6

Objectives: To create knowledge about major organs, anatomy and their working

mechanisms

CBI&&sLD: 2.1 6V 2 MYLILI&6I6T J/enLOLIL] LOMMYLD CIFIWLLIT(B&emen SMLIGS60

Unit I:

A6VG I

Unit II:

6V II:

Unit III:

3160 IIL:

Digestion: Alimentary canal and digestion - absorption of carbohydrates,
proteins and lipids; Role of gastro intestinal hormones in digestion;
Malnutrition and nutritional deficiency disorders. Respiration: exchange
and transport of gases, respiratory quotient; Respiratory pigments- types,
properties and functions.

ST 650TLO6UOTL_6VLD :2_650T6Y LILIMeMGLOMMILD QFFILometLd ;smGumemamL G - 4JSLD
Qamuplye L 8ifsge0- Q&fliomansfHed Qenglenl — GL6L ammjGmsTseilsr UMIG —
oa' | 858 GSOOUTEHLOMMID ST JMLGLDCHTUISET,&HEUTFLD:  6um]  LFILDIHMLD—
GOUMET6Y. SeUTFHMLOGEMN6IT 6L SHG6IT — LIGTOILIS6NT, ClFUILSHSIT .

Circulation: Structure of human heart; composition and functions of
blood; mechanism of blood clotting; origin and conduction of heart beat
and its regulation, blood pressure; cardiac cycle and ECG. Excretion: ultra
structure of nephron; mechanism of urine formation and hormonal control.
Types of excretory products- Ammonia, Urea, Uric acid.

Ar5s el LLD:DeNH QHWIHHET LY -Q555HH60T  SILMIG CQUTIHL&ET LOMHMILD
LEN&eT-@rssD 2 mpuwd  (pom- @sWSigly  CHMHDULL  SLHSD  LOHMID
SWREUUTE -Qrds SiWHsL - Qsw sLHAWD- @Y. sflebésD: QpLiTeie
HI6wsT  SenlL—amIby 2 GmeurssUpd  ammGLmsT &L (HLUUMEGLD.SLN6LIQUIT(HL Serfleor
QUM SHSET - SIGLOTESTLIT, Wi Fluim HMIDULF & SiLblevLd.

Osmoregulation: Types of medium, osmoregulation in freshwater and
marine fishes. Thermoregulation - acclimatization, heat death, cold death,
diapause, hibernation and -aestivation. Chronobiology - Biological
rhythm, types and adaptive significance. Bioluminescence and its
significance.

2a1(R&HEVLIL] 62(LPMISEMLDEY : UMD 261L_&MIG6NT- HetT6vfT), HL6LBIT, LLHMILD UM ECLIMGLD
Setraafenr earaHevlil RGUUIE. Qaulil emIGUUTE: &N Logesibd,Qeulil LOJeuILd,



Unit IV:

6V IV:

Unit V:

VG V:

GeMf2_M&sLD — Qeulil 2 M&SWD. STeLMlemeL 2 UNFleL : 2 UNFIEL 6§ HENF6)] —6UMSHG6T,
(RSHHSSTL(H OHMID H&Heume| (WHAWG D - 2 ulflufler epefi(Hd SHesTenLou|Ld
G (LPSHEHGGI6U(LPLD..

Nerve physiology: Types of neuron, conduction of nerve impulse through
myelinated neuron and non-myelinated neurons, synapses,
neurotransmitters. Muscle physiology: Types of muscles, ultra structure
and properties of skeletal muscle, chemical composition of muscle, sliding
filament theory of muscle contraction.

B QFWeNWIsL: B QF6D UMSBSHET — MLOWIEOT 2 6mMUEMLUI MM  MLOULIE6HT
2 mMWIMM BHILLUSaNL &L HG60- B &LGFH QUTIHL &6T-HMEF QFUIENIV-G60E SHaileoT
UMSBHET-FL L& HENFHET HOOLILLD QFWeLUT(HLD-HmE ClFe0LEOIsHT Coudlill &L_L6nLOLIL.

Reproduction in mammals - Structure and functions of male and female
reproductive organs, Reproductive cycle in female. Endocrinology:
Pituitary, Thyroid, Parathyroid, Pancreas and Adrenal glands- hormones,
functions and their disorders.

ureML g &efledT  @QETUQUHSSHD : Qhetor WHMID QU  @QeTUCLHES  LD6BITL_ 60 SHl6tT
SO QFWeILD-QuUaSeMNeL rgeNLmil &PME. Brenbledeom &IUNGeT - Nl LI,
eosrmui(p, urgrengymuillpy, Semewod, SiLfleed &JLN&seaflsst Qgweoum(® — mreniieLeom
&L Geommur® GhmIge.

References:
Text books

1.

Verma.P.S, and Agarwal. V.K., 2010, Animal Physiology, S. Chand & Co.,
New Delhi.

2. Prosser and Brown, 1951. Comparative of Animal Physiology.

3. Mariakuttikan .A, Arumugam .N, 2011, Animal Physiology, Revised

Edition, Saras Publication.

Reference Books

1.

LT 60Y6L:

Hoar, W.S., 1966 General and comparative Animal Physiology, Prentice
hall of India.

. Prosser, C.L., 1991. Environmental and Metabolic Animal Physiology,

Willey-Lissinc., New York.

1.Quisservgy,eahsImeg. 2010. eNeVhE 2 LMHAFWedlwed. AiflGeromemevl  Gleueriui(,

Q& 65160 60T.

2.eNQUICeOL&LH. CQuITesT MMID eusTaTLDEnLD. & 2007. 2 L MHEFUIEOILIED.
3.UISITRei. 2012. 2 L MHGA&FWIEONUIEL. (LD (H&6sT LLINGCEHa6iTer, &Eh&mew,.



CO NO.

COURSE OUTCOME

CO-1 | The course is designed enhanced the knowledge on physiological processes like
digestion, respiration.

CO-2 | Explained the mechanism of functioning of heart and nephrons.

CO-3 | Understood the mechanism of thermoregulation in both poikilotherms and
homeotherms animals and Chrono biological events.

CO-4 | Demonstrated the structure of Neuron and conduction of nerve impulses, muscle
contraction.

CO-5 | Understood the human reproductive physiology and endocrinology.
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SEMESTER - IV

CC 4 - CELL BIOLOGY
Q&6L6O WL

Subject Code: 20U4Z4 Credits: 4 External Marks: 75 Hours: 4

Objectives:

Unit I:

VG I:

Unit II:

6V II:

Unit III:

3160(G III:

To acquire knowledge on cell and cellular organelles with their significance
on animal cell structures, characteristic features and their functions.

CIF6D & 61T I60TLIGOIL S 6TT LOmmILD ClFeV2 myLiLI561TI0T Lisoonlsseir
LmmLI e IRIS606T DM SEF 6@ 62615E56V.

Microscopy: Principles and applications of Light, Phase Contrast and
Electron Microscopes — SEM & TEM. Cellstructure: Cell shape and size;
Ultra structure. Prokaryotic and Eukaryotic cells. Cell theory,
Protoplasm, Cytoplasm - Physical nature of matrix, properties of
cytoplasmic matrix.

HIEICeREE: eperfl, SLLLOMMIUMTE OMHMID  6TEVSL_[T6H  HIGIGEUITSSH&HET (SEM & TEM)
AQUWRG H5GI6UD LMHMID  Sfeummiest UweTuT®. QFLMLOLIL : QF6L6IIG 6D  LDMHMILD
slenay; UCImCasAGWITL wHmid uLCHFGWIMq 6T heT NenLOLL .QFLOCHTL LTRSS,
HComLGLmIenm&LD, O FL_GL MINeNm&LDd- LI fl&ero QUMD  H6TTEMLDS6T,
&L CLmIenmg LOML_fl&erOledT LI6TOTLI&6NT.

Plasma membrane: Ultra  Structure - fluid mosaic model. Structure
and Functions of Endoplasmic reticulum; Golgi complex- Ultra
structure and function. Microsomes - Chemical composition and
functions.

Menmerolom Feuey- Sljeu  Qmengsd  OISHHUNDT [HIGHT  EMLOLIL - 6TEHIIGL TLETE 626M6V
SIENLOLIL] — LIETNG6T. CHTLEMS 2 MILILIG6NT; - [HI6T HEMLDLILL- LI &I, 6nL0&SCTCETLD S6iT
Coud SILMIEG QUTIHL&ET OMMILD LIGTNSET..

Mitochondria: Ultra Structure, Chemical composition and functions -
Oxidative phosphorylation — Electron Transport Chain. Lysosomes:
Morphology, Polymorphism, Chemical composition and functions.
Ribosomes: Ultra Structure and function. Biogenesis of ribosomes.

OO GL_m&meuorL_Ifluim : THI680T 6MLOLIL] —Geud) SILRIGL QUIT(H L_&6T, LI6TTl &6t —
SHERCeHM  umervLgey &S ellemest OMID.  TVELIT6T &L



Unit IV:

6V IV:

UUnit V:

6V V:

References:
Text Book

1.

2.

3.

4,

FMI&60). meuCFTCEMDLSET- LM&GCHTMHMSIEMLOLIL] -LIOIMISH SN -Coud  SILRIGL
QUIT(B L6 — LIGuuN&6iT. éenFCLTGCEMD &6IT - [I6T0T HEMLOLIL| — 2_(hUTHSLD.

Nucleus: Nucleoplasm, Nuclear pore- Ultra structure of Nuclear envelope
and functions. Chromosomes: Ultra Structure, Chemical composition
and functions. Heterochromatin and Euchromatin. Nucleosomes, Types -
Giant chromosomes- Polytene and Lampbrush chromosomes; Nucleolus -
Structure and Functions.

o I &@H:- HulsHeNCuUmNenmsid, o L&mHGINaT 2 L &H(H2 enFuilesT MI6Ior 6mIOLIL] -—
uswn&et.  GCIMGLOMGEFTLDSET -[I650T SIEMIOLIL| - 6UMSHSH6T — Coud) SILMiE CUITHL&H6NT -
LI6uITI &61T. QamL 1gCym &CImLOmL_Lg 65T LOMHMILD W, &CITLOITL g 65T -
By &NCUITCEMDEET- grgs  GCIMGLNGCEMDSET - UTedlessT LOHMID eN6N&E SHflend
GCITGLOTGEMDSET. -HI6TT Sl6MLOLIL| LOMHMILD LIGTENS6T.

Cell division: Cell cycle — regulation of cell cycle - Amitosis, Mitosis and
Meiosis. Mitotic inhibitor. Cancer cells — Characteristics, Causative
agents (Biological and Chemical agents) -Aging of cells.

Q&eL Nflg6eL; Qe6L  &WPME LOMID  EUPRIGIDWE] - WOMUWSL  LNfGHEL -
CrwsL NfHL —G6timeL LNflHL - emFLCLmAemms  Nifigeo - Qged  Nifley,
SOLSSHMI6wNGeT. LM CHTL QFeLSHET - LIILS6T, Heooi(hd  SMyesenser (2 uifliied
LMD Caudlll QUTBL&6); CF6L (LPGIMLD S6ML_G6L.

Ajoypaul, 2011. Text book of Cell and molecular biology, Books
and Allied (P) Ltd, Kolkata.

Prakash S. Lohar, 2009. Cell and Molecular biology, MJP
Publishers, Chennai.

Verma P.S & Agarwal V.K., 2009, Cytology, S. Chand & Company
Ltd., New Delhi

Arumugam, N.2010. Cell Biology. Saras Publications, Nagercoil.

Reference book

1.

LIITIJ 60Y6:

Powar C.B., 2006. Cell Biology, III Edn., Himalaya Publishing House, Bombay

1. Quijetllerv Y eaHEHIME. 2014. QF6LEOILIEL. HfCorvmenevl. CeueMui(p, Cl&saTensoT.
2. Ul SIIMSJTR6 WHMID 61. HLJTR6I. 2012. Q&FeLEAIID. (LD (H&6ST LSIILISLD,

BHEHETQL.



CO NO.

COURSE OUTCOME

CO-1 Understood the concept of cell and its theories.

CO-2 | Obtained knowledge about cellular organelles

CO-3 Gained the informations on the ultrastructures, chemical compositions and functions
of cellular organneles

CO-4 | Learn the ultrastructure of nuclear components of cell, chemical composition and
functions of chromosomes

CO-5 | Understood cell cycle and cancer biology
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SEMESTER - IV
CP 2 - MAJOR PRACTICAL II

Subject Code: 20U4ZP2 Credits: 3 External Marks: 60 Hours: 3

PHYSIOLOGY &CELL BIOLOGY
PHYSIOLOGY

EXPERIMENTS

Determination of oxygen consumed by fish.

Preparation and staining of blood film with Leishman’s stain.

Identification of blood corpuscles.

Differential count of WBC. Total count of RBC and WBC.

Haemoglobin estimation

Effect of temperature on ciliary activity of freshwater mussel and

Calculation of Q10

Salivary amylase activity of human saliva in relation to temperature and

pH

. Identification of Nitrogenous excretory products in the sample

. Test for Urea and Sugar in urine sample

0. Sphygmomanometric measurement of arterial blood pressure at
rest and after exercise

11. Calculation of Body Surface Area, Body Mass Index and

anthropometric measurements.

ARl

N

— O 0

Spotters
Haemoglobinometer,
Haemocytometer,
Kymograph,
Sphygmomanometer

CELL BIOLOGY
EXPERIMENTS

Onion root tip — squash preparation and study of mitosis
Grasshopper testis - squash preparation and study of meiosis
Chironomous larva - squash preparation of giant chromosome.
Preparation of Human Buccal Smear

Nerve cell, Blood of man and frog.

abhw =




Spotters
Stages of cell division: Mitosis and meosis
Columnar, Ciliated, squamous epithelium, Cardiac, striated, Unstriated
Muscle
Compound Microscope,
Centrifuge,
Micrometer,
Camera lucida



GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM.
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SEMESTER - IV
SBE 1-VERMICULTURE
LOGBOTL|(LD euemyLIL

Subject Code: 20U4ZSE1 Credits: 2 External Marks: 75 Hours: 2

Objectives: To give comprehensive knowledge about the Vermiculture.

CIHIT&&LD;: Lo euemyLiL) UMM 6GMPIEIL LIS MG &MLIEE6D.

Unit I:

VG I:

Unit II:

16V II:

Unit III:

3160(G III:

Vermiculture: Scope and diversity of earthworms - distribution,
Categories and richness. Seasonal dynamics and soil enrichment.
Ecological groups of earthworms- epigeic, aneceic and endogeic.

LOGTITL|(LD 6U6MITLIL : LO6TOILY(LD evenLIN6dT Ghm&sLD— LoesorLjpelesr 2 uNiflesrLIeL 606D &H6MILO -
LJ6U6D, 6UMSSHET LOMMID 6UeTemLD. &TeLHeMeL 6oL L LD LoMMILD LO6TIT6UETLD. LDETOTLI(LY6XT 65T
FLpHlmevuTUId QIEMEHS6T — GCLMUILLTNEL eUTLPLEmEI- HlmL DL L §S60 QUMLDLImE - Silq.
LD6VUTEUTTIEL GUMLOLIEHI 6.

Biology of earth worms; Eudrilus eugenie, Lampito mauritii and Perionyx
excavatus. Feeding habitat- detritivores and geophages. Role of earth
worm in soil fertility and productivity - Carbon, nitrogen and phosphorus
transformation. Earth worm burrows and casts.

LesrL(Lp&sefet o uNfluled uesoy- &)L fleverv wygdlsolIC, eomdLI GL T Or@ES] LDMHMILD
CLfIGuimsoflGerv  6186rVCHEIN L erv. 2_6W16)LILLD&HSLD—-LOL (G 6I0T6TN 6T LOMHMILD  LD6TIT60)6T0T
2 6UuT(h  GUMPLIEHEY. LD6TOT H6MLOLILNCL LOGHUTLYLREN6TT LIMRI@G, 6uend, 2 muUsSH - SITL6,
EMBLIR6, LTeroLfey LOMMHMLD. LOGTIIL(LYELEDET LOMHMILD EUMILILY.

Soil- Physical, chemical and biological factors, organic matter — macro
and micro nutrients; decomposition of organic matter and humus
formation. Organic wastes —sources, degradation and biodegradation,
recycling process.

6wl - QuINNWIeL, CeuHuNwied LHMID 2 uNFll  SMFETENSH6T. LO6TITEINED  &H6eVHE|61TerN
SFILLIQUIT(LL_&61T — LD6TIT6mNe0 2 6Tem GLUERHL L LoMMID  HITIEDIL L& &5HHHSH6T. SFIDL
QUTBL&ET Smge| — LG 2 ([Heurse. SHssLHeseNsT CLPeLRISGET— MISGLPHE
Weom: &fn&sN6 s famgea OHMID 2 uflul Hengey.



Unit IV:

6V IV:

Unit V:

6V V:

References:
Text Books

1.
2.

3.
4.

5.

Vermicomposting: Definition, types - small scale and large scale
production. Vermicomposting methods - Pit method, Heap method,
Windrow method and Indoor method. Factors affecting vermicomposting -
pH, moisture, temperature. Nutritional value of vermicast. Predators of
Earthworm.

LDGBOTLYLD 2 JID SWIMFILLY : eUeDIWImM 6UMSSHET,HMIL WwMHMID QuilGHeraled Huimflgs 6.
LDETTL(p2-Td  SWMHLY  (LPoODSEET : S, @aNwedwenm, Himbsaeed LMHMILD
2 GIMMIS (LPMM.LOGTIILYLY 2 0d SWMfHFHMeOL UTHGGD SMereNseT :  Iiblev,
sMyhleney, FIUUSLD, Qeuliubleney, 2 el LIS L6WILLY  G(HEM6  (2-[LD),
WéEwGgIaD.  Wetorpeilet 61SIfIS6 (LO6TITL|(LYEMEU 2 6TUILIEDEL).

Applications: Importance in agriculture, fishing, therapeutics and
pollution control. Applications of vermi compost in agricultural and
horticultural practices - Vermiwash -nutrient status and microbial
population. Economic importance of vermiculture. Funding agencies -
Nationalised banks, NABARD and KVIC.

I - (W&HAWGG QD : Ceuenmenienin, LBeeuenjliL, WHGHN HHEFMEF LOMHMILD
WLI&ESSLGLUUTEH. eNleusmud WwOHMID CHTLL SHEHne0UNeL el 2 J&HSlenr LutsTum(.
OEUTL(LD  &H(LP6UEL, 2 TeYSHSHTLD, MHictunUNfHefN6TCUHSSHLD  WMMILD  LILIETSE.
ossor(Lpeuenlflest  QUTBeTTHTY  (WWHHWGHIaUD- M o2 gel: mumj® (NABARD),
CHAWLWIDTESLILL L. QIRISSHET. & HMID STTO-CSHTLHL S enETuNLISSH6 LS.

Mary Violet Christy. A., Vermi composting technology MJP publishers.
Ranganathan, L.S.2006. Vermi composting technology from soil health to
Human health. Agrobios Publications.

Tripathi.G. 2003. Vermi Resource technology. Discovery Publishing
House.

Seetha Lekshmy. M and Santhi. R. 2017. Vermitechnology. Saras
Publications, Nagarcoil.

Sulthan Ahmad Ismail. 2005, The Earthworm Book. Orient Longman,
Hydrabad.

Reference Books

1.

2.

Bhawalkar.U.S. and V.V.bhawalkar. 1992. Vermi bio
technology.Bhawalkar, Earthworm Research Institute, Pune India.
Edwards C.A. and Bother, 1998, Potential of Earthworm composts, SPB
Acadamic Publishing. The hague Netherlands.



LIITIJ 60Y6:
1. EHETCEBFEI. L. LO6ToTLyL) eveTIULL. T.K LSS, I ECHTL 6L .

2. SWIMSFTER6H. FUIT . 2018. eU6wN&66LMISHICD. (LD (I &HETULINGCHEQ6T6M, & (EhETeL, ).

CO NO. COURSE OUTCOMES

CO-1 | Imparted knowledge on earthworms and its ecological importance.

CO-2 | Understood the biology of earthworm and soil fertility

CO-3 | Studied the soil profile and recycling process

CO-4 | Adopted various methods of vermi compost technologies

CO-5 | Focused on by products of vermiculture and their economic importance.
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SEMESTER -V

CC 5 -GENETICS
LogLUlwev

Subject Code: 20US5Z5 Credits: 5 External Marks: 75 Hours: 5

Objectives:

To impart knowledge about the Structure of Gene and its interactions and
inheritance.

CBIr&&LD: (DJLINIE) DMMILD DL 6T0)EE6Is0T Y6mLOLIL) LOMMYLD CIFUICOLIT(REENEN SMLINGG6V

Unit I:

VG I:

Unit II:

6V II:

Unit III:

3160(G III:

Mendelism: Laws of Inheritance- Monohybrid cross, Dihybrid cross,
backcross, Test cross. Interaction of genes - Incomplete dominance, Co-
dominance, Complementary genes, Dominant epistasis, Lethal genes
and Pleiotropism.

QLO6TITL601&LD LOFLUILEHIIY SLSHSLILMRSSHL NS&H6NT— e(h LI6GIL LMHMILD  @)([HLI6TIIL,
@Aenéaeollly, LNerseolll, GCaFMHemnen HeLlly, PDerdheflent  e(HRIHMetTE  QFUIEL—
W(LpMLWMM  RRIGSH6EOD, FHOAFU Beigell, eemHl eTlNavLT&erv, Q&TELEO!
Fe1s6r, NeNCWITL_CrmNg Hetrsei.

Multiple alleles - Inheritance of ABO Blood groups, Rh factor. Linkage -
Complete and Incomplete and its significances. Crossing over -
Mechanism and its significances; variation in chromosomal structure
and numbers — Anomalies in Autosomes and allosomes. Gene mapping.

UeLFaL () 216065606 - A, B, AB LOMMILD O G[H& euemsSHafilstT LMILUWD mMmID Rh
QM. LNem6eturlil] —  (LD(LREMLOLITENT, (LD (LPemOWIMmM  LNem6toTlilSHeT  LDMMID  HH60T
WEHEWGG UL GSMISEOSHT LIHMD — HOL UMD (LPeOM WMMILD  &H6vN&EHMLILIGET
&GrTGLrGEmb&erest SIEMLOLIL LOMHMILD 6T600T600T1E60) 5 wrmur@ssr -
SLLGLIGEMDSeT WOMID UTeL GGIMGLrGamb&eatlsot LNMEHS6T- GCITGCLNGEMD
6UEMTLILLD.

Sex determination: Man, Drosophila and Bonnelia — Chromosome
theory and Genic balance theory, gynandromorph, Freemartin and barr
body; Sex linked inheritance in Man - Haemophilia and Colour
blindness. Sex limited genes, sex influenced genes; Cytoplasmic
inheritance in Paramecium and Limnaea.

umed  HiFewonud -LoeflGeot, LWL ESH wOMID Gurefledwim - GGrmCnGamd mMID



Unit IV:

6V IV:

Unit V:

6V V:

References:

Text Book

4.

5.

Settgafledt FoHlemev QUISGHEQFIWICL, THHHMTHISH6T, LRIl IqeflFbd, umy 2 ML
urGeonr(® Memevnihg umpuflwd - wefgeflsot  HMESHEBH LOHMIL GBS
QWSGCHML.  UTELEUMTLIMISSLILL L SetT&HemUTOQUISSLD et &HeT.engLCLmilenms
Ul umybuflwid- urgl&ujd wHmId eANbCew.

Molecular Genetics - Double helical structure of DNA. Semi
conservative model of DNA replication. Gene concept - cistron, muton,
recon. Introns and Exons, RNA - Structure, types and functions.
Characteristics of Genetic code.

eL&HFam  WINweL- Geor UMM CamLur@- HeroL gmeor, LWL L meT, fl&smeot
CLPEVGEAM| S6MIDLIL 6THEM6OT LOMMILD @\6ITL_[IT60T. lq.6T6oTe) @QIL ML F&(H6T S6MLOLIL]
Umé UMHISTESUILLL @I 195860 H,T6T6516] — 6UMSBSH6T SeMLOLIL LOHMILD Liswsi. 36T
Il GOUILEEFQFILE (Lpemm WHMID LIETITLIG6.

Human Genetics - Human karyotype. Pedigree analysis, Twins and its
types; single gene disorders -Phenyl ketonuria, Alkaptonuria, Cretinism,
Albinism. Eugenics, Euphenics and Euthenics, genetic counceling;
Human Genome project.

LD 6071 6071637 wryaweo-  eub&meuerf u@Lumiey, weNgeflett  CaHAGWIMamLLI
QULemL WS MMILD  6UMSSH6T, euaTf&leng LIHOLUUTMSGUNL gHUEL  FHeum),
w,Qgafserv, wl Mefldev  WOHMIDULCGHeTEH V. DTN HGeonFemerdeT — L6
SCeormd SYIMUEFSH L L Lb.

. Verma, P.S., and V.K. Agarwal., 2010. Genetics. S.Chand and Company

Ltd. Delhi.

. Emmanuel, C, Ignacimuthu.S, 2006, Applied Genetics, MJP publishers,

chennai

. Veer BalaRastogi. 1989. A Text Book of Genetics. 9th ed. KedarNath

Ram Nath Delhi.

Srivastava, S.K. 1998. A Text Book of Cytology, Genetics and Evolution.
RajhansPrakasamMandir Publishers Meerut.

Meyyan. R.P. 2016. Genetics. Saras Publications, Nagarcoil.

Reference books

1. Peter Snustad. D., Michael J. Simmons, 2010, principles of Genetics, 5Sth
edition, John Wiley and sons, Inc.Asia.

LIITIJ 60Y6:

1. Swirsgmgsi. & wOHMID FhAHJCEsyer. Qum. 2012. WHNIE. Wh (L [HSH6T

ULIeNC&HaQ6tTaNy, &(EhETaL, (.

2. Quietllerv gy esTHSHIME. 2006. LOFLNWIEL. HflCervmeneol QeueMui(h, Q& caTensoT.



CO NO. COURSE OUTCOME
CO-1 | Gave basic genetical knowledge on its application
CO-2 | Understood the fundamentals of chromosome and gene concepts
CO-3 | Acquired knowledge on genetical disorders and their significations
CO-4 | Understood the DNA and RNA structure and functions
CO-5 Understood the human metabolic disorders and Genetic councelling
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SEMESTER -V

CC 6 - MICROBIOLOGY
Mhl6vor sug)|uNiflwieo

Subject Code: 20US5Z6 Credits: 5 External Marks: 75 Hours: 5

Obiectives: To impart knowledae of microbs and culture methods.
CIBIT&&LD: [p/s00Tson)iLiNfIG6neNiLiLD LOMMILD YS6M60T 6UENTLIL] (LPEONDEEN6N LIDM] SMLINE 560

Unit I:

VG I:

Unit II:

316V II:

Unit III:

3160(G III:

Microbiology: Scope and applications. Classification of microorganism
and three domain concept. Microbial culture techniques: Culture medium,
types of media - methods of microbial growth. Preservation and
maintenance of culture. Methods of isolation - pure culture.

mlesoemuNfluied : GCHI&SSHD  WLmHmMID  UweTuTH'EeT-  mietoleouiflSHefest 2 6toTe, L L
QIMSUT(EH — LoMMID ¢LPp6Yevs eUemSUT(H. mietoTemuil] cUeTIHIL_ LD 66 261 &LD LOMHM)ILD
SIS UMESHET - HIGEDUNFSET  UATTHSILGBLD  (PEMDEHET—6UHIGHET  HTHSHEVILD
LTLHSSHWILD — G eueTfl&e GellenUUTGn QUOUILGLD (PENMEEBHLD.

Bacteriology: General characteristics of bacteria — Bergey’s Bacterial
classification - morphology and fine structure of bacteria. Reproduction:
Asexual and sexual methods. Cultural characteristics of bacteria — Growth
curve in Batch culture - Staining and smearing.

urslefluNed : umdleflwmssefet QUIGILILIEGITLSET -  QUISHerOedT UGl LTS SH6T
AMSILURGHL - umseflunssefear  UDHCHTHM  HIGHIALOLIL-LITSle Flulmeest
ATLQUHSSD — UTeL LMMID UTedeOm  (PemM — UMSleFim  eueTflulledT  LI6TOILIS6NT—
ursleflil  euemfluflesr Ceussml (b (RFIL®G) euenjly - FmMUGLMMEL WOMID L &F&
SwImilLiy.

Virology: General characteristics of viruses — morphology of virus -
structure of T4 - TMU virus; classification of animal and plant viruses -
isolation of virus- bacteriophages and viroids. Life cycle -lytic and
lysogenic.

BHESFUNFILICL emeuTerv&HeMesT CUITEILILIETIILGET — meurearvgeet LMm&HCHTMHM HEMLOLIL 1g.4
ursleflGUTCUNET  SeMWLIL- FHTeUy LHMID NLRIEG MeauJerugHefe eUMGSHET —
MEUTAVEHEDENT FeoflemLILB 5 aeI§HeL -  umsle HIGLITGUE 6T GUeIFLILLD
SeoflemILTRD- emeumilig e  SHesllemlum® — emeuFerv&eiledl  eUMD&HMS &GIPHH -



Unit IV:

6V IV:

Unit V:

6V V:

References:
Text books

1.

2.

Smgeiml SRHE- HEMSIDT SOHE.

Food microbiology- Microbial spoilage of foods and its types — spoilage of
vegetables, fruits, meats and canned food; physico chemical methods in
food preservation- food poisoning and its preventive measures. Water
microbiology: Bacterial estimation of domestic water - Test for the
presence of coliform bacteria -Standard Plate Count -faecal streptococci
and iron bacteria.

2 6ule) MmicoTeTmUNFIUIED: 2 6u0T6) QUITHL &G6T FICHLEMLFHEL LOMMID GH6T 6CUMSHSHET —
AQemmES  sMUSMNSET WLOHMID HHJHL ML LILT6HT 2 6wle &HeT  FJCHEML & 6D
o e UQUT(HeflesT  US6OD - 26016 [HEhFTHL OMID UHMET  LTHSTHEGLD
Weomset. By pemgpulflwed oL@ o uCwrs Bl  uTsleflm  SENSHEHS0—
Cameolumjd Cangensn - (UTSlefliLmsealstt s HL(B Camgene). Hifleor FHMilennCs G-
VAL JUCL MEM&E&eN — Q(HLOL LITSLe FIWLITES6N.

Agricultural Microbiology: Role of microorganisms in soil fertility —
Nitrogen fixing bacteria and phosphobacteria. Crop protection — Microbial
herbicides (Pucciniachondrilla, penoxsulam) and insecticides (Bacillus
thuringiensis and Bacillus popillia). Medical microbiology: Causative
organisms, mode of transmission, pathogenicity, symptoms, control and
preventive measures: 1.Tuberculosis 2. Cholera 3. Polio 4. Hepatites 5.
Micotoxicoses and 6. Dermatophytosis.

Geuenmesor  micvoteomUNFluled:  LO6TITEUOTIQOUHGSHSHSHL  MictuanuflHefledT  UMIEG —
Bl  Hemev HMISHID UTSeFWTSST  WLMHMIDL  urervGuTUTSlefluir. -
LUNFUTSISTLNLIEL - 5600600 T S63) 6118 Q&HMTELEOIG6T;
smensasmeedget(Pucciniachondrilla, penoxsulam), uU&&&asmevedsst(Bacillus
thuringiensis and Bacillus popillia). w@mggiey miesngnulfluied : Crmiissme
Blssorgnufl- Crmi QASTHMID (LPeOHM- CHTULLEGLD S6TenLd - HMGM&S6T — S (HULHSSID
pmm  WOMID  UTHISTUL  (Peom&eT - 1. &TECHMI 2. euumHmIiCUTsSE 3.
@enblememeneungLd 4. QRMLUILITEML g6V 5. L €hFTE0IHE&i&H&6N (MDSGCHTL MTHNGHTerdlan)
6. GHMEL LI EHem&F GBI

Dubey.,R.C.andD.K.Maheswari, 2006. A Text book of Microbiology,
S.Chand Publishers.

Michael J. Pelzar, 2005. Elements of Microbiology. International
student

edition. TATA McGraw-hill publication.

. Tortora, Funke and Case 2004. Microbiology An Introduction. 8tk

edition.



4. Roger Y.Stanier., 1988. General Microbiology, 5t edition, Mac
MillanEdn. Ltd.,

5. Power and Daginawala, 2005. General Microbiology, Himalaya
Publishing House.

Reference books

1. Prescott & Donald, 2003, Microbiology 5t Edition. McGraw Hill
publishing House.

LIITIJ 60Y6:
&HHTCE S0, L. BHlTsonuNifluled - umsD -1. T K UlefCs6060T, LGSCHTL L - 3.
2. &hHICEsIH. L. HlTosTUNFUIED - UTHD -2. T K UlefCs6060T, LgSCHTL 6L - 3.
3. #HHICesye. L. [hl 60016001 NI U1 6D- LTI &S TE6ITLICL HEDEV HSLOSLD.
gywrereNGCLmlwbiiyery, UgHECHTLemL - 3.
4. ojetrgrelemIe. 2002, GHMUSOMLS&STUNUNOLMHMIDBIETEDUNRWIED. LB,
H(HEE.

CO NO. COURSE OUTCOME

CO-1 | Made the student familier with microbiological techniques

CO-2 | Understood the general characters and reproduction of bacteria

CO-3 Knew the cultivation methods of viruses

C0-4 | Understood the food spoilage and preservation techniques

CO-5 | Ensured our food is safe or not, treating and preventing diseases
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SEMESTER -V

CC 7- ECOLOGY AND EVOLUTION
&Loblemeoullwiev LMHMID UFeuoTmLOLD

Subject Code: 20US5Z7 Credits: 5 External Marks: 75 Hours: 5

Objectives:

CHT&H&LD

Unit I:

VG I:

Unit II:

16V II:

Unit III:

3160 III:

To develop the knowledge about the basic parameters associated with the
environment and understanding the significance of the evolution of organisms.

GLoHemeouuied sryeNsen WHMID 2 uNflenmugefssr LflewTd (W&HWSGHI6UD LHM
SMLIG 6L

Scope and branches of ecology — Abiotic factors -Water, Soil, Light,
Temperature - Limiting factors. Biogeochemical cycles -Nitrogen,
Sulphur. Habitat ecology - Freshwater, Estuarine and Terrestrial.

GLoheneouwicd MNfleyseafest (P&HHIWSHQID— 2 uNgHM  SMHeNseT (B, 6w e,
Qeuub) - sLEUURSSID sMyeiger — 2 uNjuiy GCeudil &PMHESeT (6mbL 360,
geoLllj) —umplL. GLoHlemeouilied (BHedtesity, SLOHSLMHMID HleveumflL Ld).

Biotic factors: Animal relationships - Neutralism, Symbiosis,
Commensalism, Mutualism, Antagonism, Antibiosis, Parasitism,
Predation, Competition. Population. Ecotone - Ecological niche -
Ecological succession.

2 UNFEHSMJ6NSHeT- aleLmIKeTT 2 M6 &eT - HHMHENEVSHEITENOD - RHFHEUMDE) (2_600T6)]
Gampenin, UETHH  UMDSHL) - eEJaumpey (2ulf  qHIILY, el (Hevoe,
Qamestmeioresen, GUTLlg) - FLpHlemev elleflibl,  GLpHemevsdaml, GLpbHlemev QGTL I
aulfleng.

Conservations of biodiversity (In-situ and Ex-situ) - Wildlife
Sanctuaries, National Parks, Biosphere Reserves, Zoos and Botanical
gardens. IUCN classifications - endangered, extinct animals, Red data
book. Endemic species. Importance of Environmental Impact
Assessment (EIA).

LsLeVIUNIf & & 6tT6MLD LTI SIS & 60 (2_eerflL_LD, QeuafuilLLd) -  cuetTeleLmIG
EJEUIMELIIRIGET - CHAWYRISTEET - [UCN  euemslun(y: DK, Siflhs
aleomleammas — QUL GLLLT Usssd Heuly &re| USSSD) —&MHMIGHLH60



Unit IV:

6V IV:

Unit V:

6V V:

References

Text Books
1.
2.

3.

SMIN&aT6T &M&HH5HmG SHIINGH 6.

Paleontology: Fossils and fossilization - Evidences of evolution -
Homologous, Analogous and vestigial organs - Parallel evolution -
Convergent evolution -Atavism - Mimicry -Batesian mimicry and
Mullerian mimicry - colouration.

QameoeUNFlued  (QGmed LILg 6)IRIG6IT LOMHMILD Qg meL LIg QLD T&HSLD)
UIl6TSTTLO & M6BTMISH6IT (SHEOLOLIQUTSH &, SHemLOLIL] GoumiuL L, 6TEh&IW 2 mILIL|&6IT) — @6m6tar
uflesoimolb-@eNh& ufleommod - wry W& - euyCumedenwd  (CuL_lg Sliieor
ULGUTedlsmLD | (LPeLGeuflwle epLiI|GLITeSsmLD) - HlenmGeumium(.

Speciation : Concepts of species — Patterns of speciation - Factors
influencing speciation - Isolating mechanisms - Variation — Genetic
drift - Hardy Weinberg Law. Evolution of man, Future evolution of
man.

2 uNiflenrsCHMMHM GamLum(&er—2_uNiflerGsmmm LNfleyse—2_uNiflenrdCHmmHm
sSMyeN&eT -  Heflemwlu®R S S SHL - Geaumumr®seT -LryyUNmIp &S
amjlgeljerQuysd e — Mg UfleuurmoLb — efgesNletr 61f&HmeL LIflwImLoLD.

Arumugam, N. 2008. Concepts of ecology, Saras Publication.
Arumugam, N. 2009. Organic evolution. 7th Revised edition. Saras
Publication.

Verma, P.S. and V.K. Agarwal, 1996. Principles of Ecology, S.
Chand & Co., New Delhi.

Pal amuus Moody, 1962. Introduction to evolution, 2nd Edition
Incorporated Publishing.

Reference books

I. Odum, L.P., 1971. Fundamentals of Ecology, W.B. Saunders
Company. Pp-574.

LIITIJ 60Y6:

b.(DSHSGSLMTETH 88, LLPEsNGeueD. LFlmIMOLD. (PGH6e0 LSIIL. 1993. LUMTSSTE 65T
LEL&EMELESLNE LISIIL, Sl(h&H

Qugssiery SEMHSITED. &IILoLILIfl6TOTTLOLD. (P& USILILY. 2010.
SMIGCETmeLL_LHLILGLD, C1& 65T6M60T.



3. Hwmspmger. & WHMID FHHTCEST6T. QM. 2012. FLpHemeouNuied. B (560

ULIeNC&HaQ6tTeN, &EhEFMEL,[].

4. Quiesilerv gy 6hHSITE. 2009. HLpHeneouilied. &iflGeromemevl. QeueMui(, Q& siener.

5. SIITR .G. 2008. HMHMIEFHLPEL QUI6D, QL 618 LILITECHaQ6TaN, FTHTLA.

CO NO. COURSE OUTCOME
CO-1 | Learned of cyclic process of air and presence of different habitat types
CO-2 | Understood the relationship between different life forms
CO-3 | Enlightened the importance of conserving biodiversity and wildlife.
CO-4 | Understood the evolutionary significance of life forms
CO-5 | Imparted knowledge on different laws of evolutionary significance of man.
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SEMESTER -V

CP 3 - MAJOR PRACTICAL III

Subject Code: 20USZP3 Credits: 4 External Marks: 60

Hours: 4

GENETICS

NoukLbm

Mentalian characters in human

Mutant varieties of drosophila

Sex differentiation of Drosophila

Human blood grouping

Human karyotype

Pedigree analysis

Differentiation of human finger printings

MICROBIOLOGY

1.
2.

Simple staining method

Gram’s staining method

Spotters: Petriplate, Inaculating loop, Laminar
counter, Autoclave, Hot air oven

ECOLOGY & EVOLUTION

Nk m

Estimation of pH

Estimation of dissolved oxygen in given samples
Estimation of salinity

Estimation of Alkalinity

Estimation of calcium

Estimation of Carbon-di-oxide in given samples
Qualitative analysis of planktons

airflow,

colony

Spotters: Sandy shore fauna, muddy shore fauna, rocky shore fauna,
Sacchi disc, Homologous and analogous organs, Fossils

BIOTECHNOLOGY

1.

Isolation DNA from plant tissue

Spotters: Vectors — pBR322, T4 Bacteriophage, Blotting techniques —
Southern, Western, Northern, Gene bank, sequences of Nucleotides &

Protein
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SEMESTER -V

MBE 1 -BIOTECHNOLOGY
2 UNHAGTH6L MHIL Lailuled

Subject Code: 20US5ZEC1 Credits: 5 | External Marks: 75 Hours: 5

Objectives:

GI5IT&&LD:

Unit I:

VG I:

Unit II:

16V II:

To update the knowledge about the basic techniques and advancement of
biotechnoloqu and bioinformatics
2 uflClGmplevm/ Lailiwe  wmmid 2 uilflG&seusdliusD LMWL CSmlsD

BILUSMG SMLES6D.

Introduction of Biotechnology - Scope of Biotechnology — Tools in
genetic engineering - Isolation of desired DNA. Vectors-Plasmid, cosmids,
Phasmids, Bacteriphage, BAC, YAC. Recombinant DNA technology;
Applications of Genetic Engineering. Gene cloning - Genomic library -
gene bank; Selection and expression of cloned DNA.

wsirgmienng: 2 ulifl QAsmHleL ML ueNwiedlss CrHTEHSD - LILEUTMUTIULIELD LISITETuTRISET -
(HLUSSHEHS lq.6T6T.6Jemed LNl &H0HHS H6L --1q..6T60T.6] LOMIEN6M6TIIEY (LOEDM - LOM)] E)60I6T0T6)
lq.6T601.6], - &L&H&HM - NemmerobIL(R&eT - SmerolfILBsen -  GuervlHIL (H&erT -
ursle fIGUIMTGUR - umsleflwur  QFWMmms  GCITCLICEFMDLEHET-FFaVL.  QFWMMS
&CymCGLrGembaHeT — Y QumMuNweNssT uweTuT(R&eT - UiqITésD, SGermHlé
HILSLD MHMID 3681 eUMIS. - 1g.6T60T.6J6m6u CHITHEGH(HEHSH6L WMHMID QeueNiun( .

Molecular techniques: Southern, Northern, Western blotting and PCR.
Applications of biotechnology in medicine: production of monoclonal
antibodies, Polio vaccines and Insulin. Gene therapy. forensic medicine.
Biosensors — functional mechanism - Types & applications, biochips.

CLPeVGEaMl QGHTLAGL MIL_LILD: &F&IJ60T - BTG IJ60T —LleuarvlL_jeoT eemMIQUIBLIL Q&HTLAGLMIL LILD
- umednGrerv  QeMLfeNlement — W@HHHIU Geomuled 2 uNfl QFHMAMMIL LGS eoT
vwietum(h&er — LrGeorm@CenmesteL  6THICUTHET 2 MUSH-CuTEOICWIT HHUL LWLJKHHS
2 UG- @Qeitaedlsst 2 MUGHE. IUEY HEFMHE. SUHUTEL MITETUILLD. &(H6UMISHED
SLEUUTEH. sLweNwled @k gieuD. 2 ulifl 2 aogeael- QFweLBD N - QUNSHEET -
L6t (&6, 2 uifl Slevey.



Unit III:

3160(G III:

Unit IV:

6V IV:

Unit V:

6V V:

References:
Text Books

1.

2.
3.

Animal Biotechnology: Genetically modified organsisms — Animal Tissue
culture; Transgenic animals. Stem cell: Embryonic stem cell culture —
Adult stem cell culture. Applications of stem cell culture - Regulations in
Biotechnology: Biosafety and its guidelines, dangers of GEOs.

alevmi@ 2ullj QeMAMEBILUD :LJUsy WLIHOWeLHS 2 ulflearmisst — alevmiE
Saeuenyiy et LLMDHMO®LHS NVRIGSHT - SIS (PO G (hSSH0)
2 (HEUMTHHLD - eUMTHS GHHHOW 2 (HeUTHSHD - UweTUTHSH6eT. 2 uNfQgmhled
HLuewiedlsst el wWenmseT — 2 uflufied urHsSmiy woHmId QBMIPeNDEET —
LOJUETY) LMHOLOEOL[HS 2 uNiflemigefen SILIMLIMISE.

Industrial Biotechnology: Bio energy —-Methanogenesis and Biogas
production. Ethanol production. Biofertilizers — mass production of
Rhizobium, Azotobactor and VAM. Bio pesticides. Environmental
biotechnology: Bioremediation of heavy metals. Biological waste
treatment pollution abatement. Sewage treatment.

LpHenev 2 uNfl QAFHMAMMIL_LID: 2 UNT MmeL- IBHCH6T 2 MUGHH- 2 uNjeumu] 2 MLGH
- 61§ 5601M6L 2 MUSHS- 2 UNT 2 JTRIGET — AUHS eTalled mFCFmMNLILD AL CLTGUEL ] —
FeoliL&enauTGeT FHWMIHSHD. HmenS0&TeLE0G6. Setr2_Geonsmisefssr 2 uNflw &ijey -
omES G- SOUET sHAGACL

Bioinformatics : Scope and application — Information of networks :
Internet, Internet Protocol (IP), Server, www, google, pubMed , Data bases
— Nucleic acid databases : NCBI, EMBL, DDBJ, Protein databases :
Swissprot, PIR, PDB, Spl databases, Genomics, Proteomics.

2 UNf HHeUOWIEL CHTHSD MM LWETUTHSET — HEH6EUD 6UMELLILT6CIT6ITELSH6NT -
@AenemonlGend —@Qenetoil  QBMI(DEMMSHT — @emsmiLGen  CFMEUUIGLD—2_ 6V SHaTTaTILL
B6M6TUTLILD -Fa &6 -LULIQLDL -SHT6)Le0MIG6T-HUL&eNé Siblev H6) LeOMISENT - FaTlerolym_—
LUTSSH&H6UD HBHMMIGET— LJHHHAIL alhS- DU SIQLELRIGET — OIUMISOSHT0S
LMD LCHTL e GuIMbI&ery.

Arumugam.N, L.M.Narayanan. 2013. Genetic Engineering, Saras
publication, Nagercoil.

Gautham N, 2006. Bioinformatics Narosa publishers, Chennai.
Kumaresan, V. 2005. Biotechnology, Saras Publications

. Parohit.S.S. 2003. Biotechnology (Fundamentals and applications), 3

edition, Agrobios India publications, Jodhpur.

. Bryan Bergeron, N.D. 2003. Bioinformatics computing, Prentice — Hall of

India
Gupta. P.K.1997. Elements of Biotechnology, Rastogi Publications,
Meerut.



7. Dubey. 1993. Text books of Biotechnology, Chand.S and Co.,
Reference books

1. Sathyanarayana.U 2005. Biotechnology, Books and Allied (P) Ltd, Kolkata.
2. Primrose, S.M. 1990. Modern Biotechnology, black well scientific Publishers,
Oxford.
LT jeme:
1. SWnsITRes. U, BT CFeab IUTeq 6. 2012. 2 UNFASMHL HIL L6,
Lomoedteutedt LNFlEITL oV, &(Eh&Fme,lj.
2. &hSCasisin. L. 2012.2 uNj QFHMHELHIL LONUIE. T. K USILSLD, LGISCHTL L.
3. elgupmoe. & , QMIRLME, CFeLEVWMET. & wWwamsHeai. L. 2017.
2 UNHwQSMALHIL LID. osBrmUiLNeNCaa06sT, Hl(H & 4.

CO NO. COURSE OUTCOME

CO-1 | Gained knowledge on scope and branches of biotechnology.

CO-2 | Understood the molecular techniques

CO-3 | Knew about the environmental issues and biotechnological remedies

CO-4 | Inculgated knowledge on applications of animal biotechnology

CO-5 | Understood the importance and applications of information technology on biology
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SEMESTER -V

SBE2- APICULTURE
G el euerLiy

Subject Code: 20USZSE2 Credits: 2 External Marks: 75 Hours: 2

Objectives: To create entrepreneur motivation for practicing Apiculture as cottage
Industry.

CHI&sLD: GCoef euenjlemu Glgeme QgMfleons Qgueudler QTN HIL UGS LHMIW
SiMieneu aU6NIf &5 60

Unit I: 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 cycle of honey bee.

SHOGI: CaelsmeNeT L6 Ljeued mmib o uliflue: Caal auemjiifsr Crrésh — Caafohss

QUMSLIUT(H, 6UMSBHET, FePSHAUMDGMS, @Qpmetl, 6o, GCeumeussny CoHafshoer,

ol LenlNer Q&ueourH&eT — CHeféaeistl BHL&en& &6, CoHeoieaeMs &&enLDLIL|g6T—

Coerisaanett UMLD&EMS &HLOME.

Unit II: 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.

36V II: c . L . Co o

SHEUIOL.  LOMHMILD 2 USTEIRIGHT CHETML, 6UMEHH6T, Hull LT CHeolemL LIGLIL Iq,

QmeNgCHert  Fastu( - QuenNg Coefullest Semvm, STEGWL  GULN, CHetT LN &HGLD

s, QWG g HMSGD &58). Wauy, Qo Coefl Qurd), W&IHS Cum,

Cumed HGUUL Ueens, syetnr Coel H&&, eveumyd  Qumd), Q@uraMsCaHetT BH&HE),

L™ &LILIT60T.

Unit III: 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.



316V(g III:
Unit IV:
316V(G IV:
Unit V:
316V V:
References:
2
3
4
5
6.
Text Books

1.

7

Coeat euamjlifNedt Mjeunsd :CoHef euenyly eugeomm, CHef euemILILGMSTET @)L MHISemen
Qafley QFuIGeL, GCoel QesHCHT6], ol LMser, GCHel Fal LRuGSmer CQUMIGED,
Coatsmemen  NigHGL  wWedm, GCaHaIQULnsamer  giule] QFuIsHe0, GCHerfeaen
LPMoR$&60 — UHCHET KL &GLD OMID HML &M HTLRIGANE LIFTLOIIGES6L.

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

2 MUSEHLMMILD CHevlledT SILMIG QUITIHeT 2 MHUSHSET : WEIHGHL, CHET QLS.
Coeofliiumed  -4CrmGumedlerv—-Qeummiest  LIciT&HeT, GCHeofledT  WD(HHHIEU  (GH6TURISET,
Coeisaefenr  QUTBOMTHTT  (PSHWSHUD, CHelledT QUIBATTHTT  (LPSEUWISSGI6ULD,
Caetilett Coud SILMIG QUITIHL ST

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 diseases and enemies.

CoHatsamaflett CHMUSEHD S HUUGSSHID (WM EHD UTsHleflm GhMUI&SeT-HCLDEF &L
YpCmmil , QCrmiuNw LupGCrml, smeugey GChmisSeT— G el USHGH6UTSH emeurery GBI |
gnsUem®  emeugerv Gumi — epaflpld  Coef emeugerv GCmmM, L EheE GCHITUISET -
gnsLem @, ovCLme Uem(B. @@ Q&0 2.ulifl Crmiuser- Q&ecueyetoesl GCHmISeT. —
Coatsameflett  etHflaen QUi QPG SBGHLLES, SO QUG HGILLLES,
EIMIDLGET, @Gonedl& e, Q&Meney hHreumil UFH, Quup® euso® , SFLLT6TLLES,
NLILLE &SN, C1& 6216 GHuT6utT 61T, LIMEMELUSGET, SEMIUITEITSHET, GTRIGS6N, &l — GHML OMHMILD
1AM SLELUUGSHSID (LPENMSE.

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.

. Jatde,2005. Text book of applied zoology, Discovery publishing house.
Pp.494.
Tomer.B.S. 2004. Introduction to economic zoology. EMKAY

Publications, Delhi.

. Vasantharaj David,B. and T.Kumarswami. 1998. Elements of Economic

Entomology, Popular book Dept.



8. Jayashree.K.V, Tharadevi.C.S and Arumugam. N. 2014. Apiculture.
Saras Publications, Delhi.

LIITIJ 60Y6:
1 &Uml.  SWepmge. 2013,  UWTHHLOCHT euarjlL.  UHLP(HSETUSIILISLD,
SHEHETT.
CO NO. Course outcome
CO-1 | Introduced the scope of Apiculture and honey bees and to understand its importance
CO-2 | Understood different methods and materials need for beekeeping.
CO-3 | Knew the management techniques on beekeeping.
CO-4 | Enlightened the economic values of apiculture.
CO-5 | Made vigil for preventing different kind of pests and diseases of honey bees.
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SEMESTER -V

SBE 3 - LIVESTOCK MANAGEMENT
SMeLHEML GLOEVITEIITEBILD

Subject Code: 20USZSE3 Credits: 2 External Marks: 75 Hours: 2

Objectives: To create awareness about white revolution and employment opportunity.

ChpT&H&LD: Qeustoienin UJL& wmmid &l GCalsmev eumiitiy ummil eNHILILjeuoTfsne
2 (HEUTHGS 6.
Unit I: 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. Buffaloes: Murrah, Mahsena,
Nagpuri, Surti. Anatomy and physiology of mammary glands-milk
secretion. Importance of colostrum.
316V I:

SMLMHOL Qg en HMID 2 ulflwed: STELHEDL LI Li6woenesoiulledl (LPSSWISSHIOUD —
AhEHWTONT SMELHEML. E6TIRIGET - LGSHS6T LMMID 6T(HEMLDSET - LIG66ITRISEN : - HMEDI6
@Aenthigen : HCwimell, &f, A, FTaMeumreo-Q@wm 2 UCWITS @Q6UTHRIGET : QMIFIUIT6TT,
RMICHTEL, MTUMTHS], H(HEQ6TIT LTNHHTHEG UGHUTNL 2 etom @QeoThISH6T, @\(Lpemed
@RS : SIOTHLaMTEL, STRIGHWID, QeueflBTL B &mened @QeoThi&eT : GCRFE,
Gammeverviesst LNflAWI6HT, SIWIFEUIT — LNTeY6HT &ala. sT(HEMLD @6TTRISGET QL6060 6T(HEMLD,
Br&LS, uTeL&TUNUNGT 2 L DGHCHTHM SMOLILD HGH6TT 2 L MHEFWIEOIEd (LPHMULD -
LITEL&ILIL-FLDLITEON6IT (LP&SHEILISGI6ULD.

Unit II: Feeding and Nutrition: Structure of digestive system, 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). Conservation of fodder — Hay, Silage,
Straw- Stover. Methods of making hay and silage - Ration - Its
S0 II: computation and qualities. Computation of a balanced ration.
SmeumenLullett 2 6uoT6y WMHMID NH6L 2 6TNTFHGISHSHETSHTLOHMLUT6T  Q&FiflLomenr
(LPE®MUJLD SG6T 2 LMEFWeNWIsL (WPOMSEHLD: HMEULT(HEETHS 6JmHm
SeueIQUT(HL_&6T- S6UTHHED HLHFHIETOT FHHHHEN : - HUGT CUMBGHET : HaUTLUNTSE,
L&HSEUSID, (U&HSTUNRIGET, LEFNF LMS6I, UNSHSHET, LIGEHLOUITET @6060, HEMLDSE) —



Unit III:

3160(G III:

Unit IV:

6V IV:

Unit V:

6V V:

2 Vf HeueTld (MEUSHCHTEL, 2 0NHT SLMEVSCSHMY, 2 60NHT HIHLLLUSCHTNS, 2 60IHG
BHeUSTeoS QBTG &H6iT)- SILTH6USTILD (HL6M6LLILIETUETTEHG, $NE, L[HSHHSQSTL_6mL).
SLHMEL LOMID LTHEESS Benmhs USbSaTRISST — LghHEaImIHme LWTLRSSHID
QULAI(LPMMBETT, MEFCLBLIL HUIMHES MM SeusTLILUNTEHET, SHeVLILGSEe6TLD—E 66015 SHeL
2 66N §5815561, FHeN&G Feaustsene] (Heneiom( - HCLfl-LmeLLOT(H).

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.

LmeL  LIGBoT6m6uoT  GLDGLMEOTEMLD LD  LIGIIenen&HGsH  CHemeuimsst  &(HeN&e—
HCLM&&eTM ugmorliy —  wwmMmID  AH6T  HeueT(LpenmEHeT-Henerom(y UMY
Sealerolene] — MHELEL HIOMET &HHLOMET LML 2 MUGH QFUIW 2 Gaybd Q& mhledL
ML URIST-QFWMens SHSHSHILIY (Lpeom - bh&HCESHLIL - UT&H STHG0-NhG CFa)HSHILD
(WOD-&HSHSHILIY QFHTH MILLUMISGST — &STeLHOLUND HOL QUMD @QeTUQUILSS
(LPEDM SH61T-&H6V LILTN6oT Q6T S&HLD—55H & B 6uTLICILI(H S SLD—2_61T B6eTLICILI(H & SLD—
QeueMN@ETLICIL(H&SLD- SIGH60T HlMD GHMME6T.

Milk chemistry: Composition of Milk 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.

umedleL  SevmhgleTem  GeuHwWLQUTIHLSH6T, 280 L FFHGHHSH6T:  LTOl6L 2 66
CLOELLIQUT(HL&6T - FHHILQAUTIHL&6T — LTed6L BISH0BEHHLILMNSS S6toiMujd (LHemM—
umreL  QELEel(Rsed - Qas(GCUmsTeL @QUEES G SELUY (DM SHENT-LIT6L
UTGISTLLDEDM - SHHHQUD - (POMSHET -FMGHNRIGHT-CFTHMOTEHG 2 L LS5 S60-
&5H5OMS UPMLflEHL - QeusiuQlemonil- QmUI-HUNT QFWIWD QFHTLHL ML LU (LPDME6T—
umeL 2 MHUSHUNILD, FHenFGUBSHHID (WDOMEETNID Fal (hMe| FhIGhIGETET LIRiGeIL.

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

SMELHMLSEHSHGS JHULS Falg GHTIISET, MGMISET, GHITLSSTT6oll&eT MHMILD
SGUY WemmseT: hESUNFICHTL (o) smeurery - Qeusams (e jeueroLl) - Camomgl ()
QUMISSHTEL  STEOEIGHM- L& HDmWLCHT . Hissugnuifl (ursleflwim) CoTISeT—
L BSCHTL  (CevigLigev)  SHEOLLUUTET  (SHSHITSHeV)-  STFCHTIUI-CISTEooTenL
SIOLLUTET  HHFHMGe| CHMI -HTLBHMLGeMleL  STEulLBLD &  OHMID



LD L (H6uuisutnge wommibsieumenmsl HLLGESSID (LDenM ST

References:

Text Books

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

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

3. Shukla, G.S and V. B. Upadhayay., 2000. Economic Zoology. Rastogi
publications.

4. Jayasuryaet al., 2013. Economic Zoology. Saras Publications Page. 249-284.

Reference Books

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

2. Makkar. H. P. S, and K.Becker 1990.Hand book of Animal Husbandry,
NDRI publications.
LIITIJ 60Y6L:

1. ey &, GwrCealgylh WOMID GC&HMI Sl 2009. SMeMEUDT(H UL
SMOe] LULeTCaHa6Tery, Q& 6sTenesot.

2. pmMbGHMUTED. Sl. 2009. LUMELLDT(R&ET QUETILILD MeUSHIIUHLD. HlulCFEhET Lis
amejav NenpGeul eOIAGIL L, C& 6160 60T.

3. uLpesilEml. (1. 2012. HMEMEULDT(H'SET. 6Terv. el .LNFl6TIL eV, CaHTemel.
WS GILINerener. § . 1987. LOM(H euaTHLIL. H(HECEIMGIILD, & 65T6M60T.

CO NO. Course outcome

CO-1 | Learned about dairy farming and dairy breeds

CO-2 | Learned on cattle feed and nutritional requirements of cattles

CO-3 | Gained knowledge about techniques of producing quality milk

CO-4 | Learned concept of dairy by products and marketing techniques

CO-5 Awared the livestock diseases and control measures
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SEMESTER - VI

CC 8 - DEVELOPMENTAL BIOLOGY AND IMMUNOLOGY

Smailwed MM CHTW HenL SSTLNNUNWEL

Subject Code: 20U6Z8 Credits: 6 External Marks: 75 Hours: 6

Objectives: To impart knowledge on the development of an organism and the

immune sustem.

CHr&sd: 2 uNfluflerr  S@mHeuenEsH umMuD CHTL  SHEOHLSMTLL LD 6VLD 2 (HEUT6UE)]
UDHOIWLD MG 6D.

Unit I:

VG I:

Unit II:

16V II:

Unit III:

3160(G III:

Gametogenesis: Spermatogenesis and Oogenesis -Previtellogenesis and
vitellogenesis. Structure and types of sperms and eggs. Fertilization: sperm - egg
interactions, biochemical events, post-fertilization event. Parthenogenesis — types
and significance.

@Q6TQlgeL  G&ESWD: NhHGED) PHHD WOHMID SEHULLEOLUTSSD. &(H6Y6T0TeUTSHSLD:

aNHSEO-SHHPLmL  FhHILHCaSl H&LDe ST SHHUMIGNIGES LNhsWl Hspe s —
&60T6oNUINGTLIGLI(B SHSLD - 6UMBS6IT - (L H&HIUISGI6LD.

Cleavage: patterns and types. Blastulation in chick: Types of Blastula.
Gastrulation and morphogenetic movements. Neurulation and neural induction.
Notogenesis. Fate map and Cell lineage. Primary organizer concept, induction and
its mechanism.

MNemeNIQLIH &6V (LPemM&ET LMMID 6UMSSH6T. CHTLONGT SH(H&ECHTET eUTEFH. & (HECHTEn
6UMSGET. 2 (HLCHTMHM QISSLD. HILOUTSSHLD-HILITES SHI6HITL6V. (DHGSHTTITESSLD. N
QmIULLD WHMID QFeLeufleng. (PH6TEMLD 2 (HhULUMES GCaHTLUTER WLMMID  G6T
Q&wWeLEMM.

Organogenesis: primary organ rudiments — Organogenesis of heart and eye in
chick. Placentation in mammals. Extra embryonic membranes in chick.
Regeneration in vertebrates. Metamorphosis in insects and amphibians. Stem
cells and their significances.

2 MIUUTSHSLD (P H6dTenLd 2 (HLIUSH6tuI(h&H6T. CHTLAUNGT @QSHUID MHMID &H6G0T 2 (HEUTHSLD.
UM 1g &6 SMULIGCHFUI @emetuiliLg Hl&. CHMAUNGT SH(HGLD LIL 6VMIGENT. (LP&ICSLDLNGaT60
Aol WBLL6D. LEAST WwHMID @QoeurpeNseiled eue 2 @HLAMHMLD. &6IHEEFELS6I
MM SHQUDNET (LPSHUISGIEILD.



Unit IV:
316V IV:
Unit V:
316V V:
References:
1.
2.
3.
4.
Text Books
5.
6.
7.
LIITIJ 60Y6:
1.
2.
3

Immune system in vertebrates. Innate immunity and acquired immunity.
Primary and secondary lymphoid organs. Cell mediated and Humoral immunity.
Structure and function of immunoglobulins; Primary and secondary immune
response; Antigen - antibody reactions.

(W&HIRAsNIDINGaNeL CHMl HEOLSGMIL LOGBIIL6VLD. @QUIMNNSIITeTT MHMID  CQUMLILIL L
CHMUSEMLSMLIL. (&6 WmMID @i mbd Hemev MewoiBy 2 mILLSET. QrsHs UL
Crmi gemL &MY, @Lbu]Ceorm@GCenmyefssT emoliy WMMID Q&FWIEL. (Lp&eLHmeL LMHMILD
@neuiLmbhleney  BLOUGEHMS. CBHML  SOLGTLUY  QFELSH6T. S, 6001lq.8360T- 34,6001l LITIg.
6)160)6TTSH61T.

Complement system: Classical and alternate pathways. Major histocompatability
complex - Human Leoucocyte Antigen. Transplantatioan immunology - graft
rejection. Hyper sensitivity and allergy reactions. Immunodeficiency diseases- HIV
and AIDS. Vaccination and immunization schedule.

SMOENGLDTIIL. MWL  (LNGET6MD  WMMID  IMM  UHEdM. (PSSO Sl
QUTBESHLD. oetflg Ol CHTEMEFL.  6t0Tlq Qeg6dT. LOMMMI 2 MILIL QUT(HSH&HIHED. LOMmHMI(HLIL
QUT@BHSTEMLD MMILD THITLIL. spedeuTemLd. CHML HOLSMLL Gsmme : HIV LdHmId AIDS.
SGUUASET HMID $EULE I L elemewr.

Subramanian.T.2008, 2nd edition, Molecular development biology, Narosa
publication house, New Delhi.

Verma, PO.S., 2000. Chordate Embryology, 1st edition, S.Chand and
Company Ltd.

Stites, D.P., and Stobo.J>D.1994. Basic and Clinical Immunology. 8th
edition, Lange medical Publications.\

Manjumdar.NN — 1990 — Text book of vertebrate Embryology — 2nd edition
— Tata McGraw Hill Publishing Company Limited.\

Rostogi V.B.1998, Development biology, Ramesh composing, MNeerat.
Roitt, I.M., 1994. Essential of Immunology. 8t edition, ELBS Edition.
Hildemann, W.H., 1984. Essential Immunology. Elsevier Science
Publishing Co.

HUITSTR601.5. LOMHMILDEHSTCEF HT60T. @ 2012.
&(HeLICL. UH(LP (H&H6TLLIONGCEH6065T6M, &(EhE T

Quiysslerv ey, 6aThHIMER. 2010.8(HaTUI60.&HflGervmenevL. Qeueflui®, Q& streneor.
SI6BTLIGTeU6TTS0T. 2002. GBI HEOL SSTULNUNCD  LoHMILDHI6ToTETDUNFUICD. BT,
H(HEE.



Course No

COURSE OUTCOME

COl1 Acquired knowledge about fundamentals of embryology

CO2 Gave knowledge about embryos development upto organogenesis

CO3 Knew about regeneration and stem cells

CO4 Learned about immune systems and their importances

CO5 Gained the knowledge about immune disorders and prevention methods
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SEMESTER - VI

CC 9- BIOCHEMISTRY
2 uNFGeudluilweo

Subject Code: 20U6Z9 Credits: 6 External Marks: 75 Hours: 6

Objectives: To impart knowledge on chemical nature of biological Molecules and their
functions.

CBr&&Lh: Ceudhilied wmmid 2 wilfliied ELpev&damyserlssr Lol LOMMILD CIFUIEOLIT(RSsm6IT
SMLIG & 60

Unit I: Carbohydrates: Structure, classification and properties. Carbohydrate
Metabolism: Glycolysis, Glycogenolysis, Glycogenogenesis, Gluconeogenesis.
Glycolytic pathway. TCA cycle.

316V I: STIGUTmMMLFLB&6T: Sl  eusmSUUTE oMb  Ueuyser.  smyGu-
mamL gL Bsefsr euemm&leng LOMMHMLD: Henendmenevdlery, HenensCam-e3Germensverdery,
HenensCHMECermQegeuilflery, & @ &CHTHCIIMER N, Henen&GCHTEmeVL g &
QNG SL LD. le Hl6T &HLPMHE.

Unit II: Proteins: Structure, classification and properties of protein. Aminoacids:
Structure and classification. Physical and chemical properties. Protein
metabolism - Transamination, Deamination. Detoxification of ammonia and urea
formation.

316V(g II: Y &M 6T LTSRS HMLOLIL- 6UenSILT(H OMMID LIGITLS6T-LJHLD 2 6iTerm @)L MHIG6N.

OGOV MIGHENT- eUSILLOTeTT WHMID CHemeuumm NG SOV RIGET ;LTS
alemfleng LIMHMWD :  IlgOmetey  ALHC6T696iT-1g SILONCETO6T  —ILDGLOMesTILITE6dT
b&GSHSHETMD BHGSS6L OMID ULFUIT 2 (heuresid— g TeNsSleT &pmé.

Unit III: Lipids: Structure, properties and classification of lipids. Fatty acids: saturated
and unsaturated fatty acids, essential fatty acids. Lipid Metabolism: Beta
oxidation of fatty acids. Biosynthesis of cholesterol.

VG II: QamLpLiy Q&mPLILSeNT iDL - euem&LIUTE - LGS : Q&ML ILNeORISET —
QeMeymm wMmMID QEFMeymns Q&MLELL  HLOELRIGHT — UM  Q&TLPLIL
SiLbIeLRISET -lq o SHleNFmT (S : QSMLPLIL eUeMTHENSLOMMHMLD : QSBT(PLIL SiblevRHISaT6T
ST &4,86r0S6w0ILh.



Unit IV: Vitamins: Classification, types and their functions, deficiency disorders.
Nucleic acids: Structure and function of nucleic acids. Hormones: General
features, Classification - Peptide Hormones, Steroid Hormones.

3V IV: UL LLOGIS6T: o6l L LOl6tT&HeMetT  euen&ESeT, Sleummlstt 2 uNflw  (PESSHWISGHIULD.
2 I & (HILOVMISET :Si6nOLIL MMID CQFUILEET -. DT GLOMEITS&H6T: aDMJGLOM6TS61Tl601
L6TITL&6T— GFWweLL(HD aFd - susmslIUTGH-QuismL(h amryGLmeTgseT — evlemil(h
QMMIGLDTEIT S6TT.

Unit V: Enzymes: Nomenclature and Classification. Mechanism of Enzyme action - Lock
and key model - Induced Fit Theory. Enzyme inhibition and inhibitors.
Isozymes, Co — enzymes and Co —factors.

VG V: QprHser : ApmhHsailsti QUWIIGL WM - eumSLUTE-QBTH QFweOLBHL (PO -
Uur@ - smell Gasmlium@® - Smeullul(h @Qemeuis@Gl  (Wedm - meVGETeMMLD:
mIGUTeMBLD: QBTHGMET HHGGWL  SMJEM&eT : FOABTSHGEE,  GlenIGCBHITSSH6T
&I60)GTUISITTETUT S61T.

References:

1. Jain.J.L., 2007. Fundamentals of Biochemistry. S.Chand& company Ltd.
(IV)

2. Harper, et.al., 1998. Biochemistry, 24t Edition, prentice Hall
International INC.

3. Stryer, 1995. Biochemistry, W.H.Freemané& Co.,

4. Albert L.Lehninger, 1983. Biochemistry, 2nd edition kalyani Publishers.

Text books:
1. Ambika Shanmugam. 2012, Fundamentals of Biochemistry for
Medical Students. Williams & Wilkins Publications.

2. Sathyanarayana. U and Chakrapani. U. 2007.
Biochemistry.Arunbha Sen, Books and Allied (PO Ltd, Kolkatta.

LIITIJ 60Y6:
1. Quisevgyenhsomg. 2001, 2 uNfCeudluiwied.  HflCeromsmevLl. Qeueui,
Q& 6tT16mI60T.
Course No. COURSE OUTCOME
COl1 Described the chemistry of carbohydrates.
CO2 Able to understand fundamental biochemical principles, such as the structure
and functions of protein.
CO3 Understood fundamental lipids principles
CO4 Understood various chemical constituents of living organisms.
CO5 Understood mechanism of enzyme action
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SEMESTER - VI
CP 4 - MAJOR PRACTICAL IV

Subject Code: 20U6ZP4 Credits: 5 External Marks: 60 Hours: 5

DEVELOPMENTAL BIOLOGY

Spotters: TS of Human testis, TS of Human Ovary, Frog — Blastula,
Gastrula, Neurula, metamorphosis, Chick Embryo — 24 hrs, 48hrs,
72hrs, 96hrs

IMMUNOLOGY

1. Determination of Human Rh

BIOCHEMISTRY
1. Qualitative Test for Carbohydrate
2. Qualitative Test for protein
3. Qualitative Test for Lipid

BIOPHYSICS

Paper chromatography
Micrometry

Camera Lucida

pH meter

Centrifuge
Electrophoresis
Spectrophotometer

Nk~

BIOSTATISTICS

1. Calculation of Mean, median and mode for the given sample

2. Estimation of Standard deviation and Standard error for the given
sample

3. Find out the Correlation of the given different variables

4. Draw Bar diagram for the given samples

S. Pie diagram for the given samples

AQUACULTURE
1. Morphometric Characters of Tilapia.
2. Meristic characters of Tilapia
3. Gastrosomatic Index
4. Gonadosomatic Index

Spotters
Catla catla
Labeo rohita




Cat fish (clarius).

Mullet (mugil).

Tilapia.

Macrobrachium rosenbergii.
Penaeus monodon.
Penaeus indicus.

Lobster.

Scylla serrata.

TOUR REPORT



GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM.

Re-accredited with ‘A’ Grade by NAAC & Affiliated to Bharathidasan University

B.Sc., ZOOLOGY
(Effective for those admitted from 2020-2021onwards)

SEMESTER - VI

MBE 2 -BIOPHYSICS AND BIOSTATISTICS
2 il @uoilwed MM 2 ully Yerefluilwev

Subject Code: 20U6ZEC2 Credits: 5 External Marks: 75 Hours: 6

Objectives: To impart the basic knowledge about physical aspects in biology

GI5IT&&LD:

Unit I:

VG I:

Unit II:

16V II:

Unit III:

3160(G III:

and application of statistics in biology.

2 uilfliedled 2 6o Qg LiLlemL.  QUIMLINLIED S6TeNLOGEMETILILD  LOMMILD 2 Wilf]
HetteNuNwied Lissorim® LUmml M UIFCIFILIS 6D

Bio-Physics: Scope of Biophysics in Biology. Principles and Kinetics of
molecules; Colloids - description and properties. Membrane biophysics —
Diffusion, Active transport. Tyndall effect, Surface tension, Brownian
movement, Filtration, Osmosis, Dialysis and Adsorption.

o2 uNly Quimiied: 2 uflwiedled QUINNLIENEHT (LPSHHILGGIOUD. CLHELSHEaMIGETNET &5
LOHOID HHGIQUD; FalpOUCUTIHL &6 — ONaTHGSHD MHMID LIGTUILISET, F616) (2-6mm) 2 uiiy
AQuimiwled - ear(hureusy, QFWELG QUWITES, 1q60LmeL eflemene] — UL @(peleng
MNQyerefie QUISSLD, el &L (HS6D, Feual(h LITeU6D,Falpd NFILIL, LOMHMILD LFLIL FFTLIL.

Electromagnetic spectrum; Principles, Components, Working
mechanism and Applications of Spectrophotometer, pH meter, Paper and
Thin Layer Chromatography, Electrophoresis and Centrifuge.

OIGTSMHE  SMELGET, HHFIOUMGET, Fal GUOUTHL&S6T, QUIRIGLD (WM  LMHMID
uwestur®:  erQuELComCUTLCLMBL L, pH WBLLF, Smer oMb Qededlwt UL 6w
GCIMCLIHITIL, Toos_CrnGumyerdlery mHmID QgL MiNlues .

Biostatistics: Defenition and importance ofStatistics: Population and
Sample collection — Variables — Summation; Collection of Data - Primary
and Secondary, Methods, Classification of data; Tabulation of Data.
Measures of Central tendency — Arithmetic Mean, Median and Mode for
Ungrouped and Grouped data.

o uNfl yemeMuwied : yeteMuMied eumjHemgser : QGMems - LI - LrmUT®H - Sal (b -
elleunid — eMleurld CE&&HHSHEL (PG WHMID Q6L mbd BHlenev), CEFSFEHGLD (LPEMMGH.
elluy eusmsuUT(®, euGLY WHMID Gl QenLCeuad, &mile] GMHUI(BSsT-aleuhisemen
Sl Leumeal(hHHeL  :  CHTSHSMRISS, S Lausnenuilest  UGHSHET  MHMILD



Unit IV:
316V IV:
Unit V:
316V V:
References:
Text books

1.
2.
3
4
5
6.

UM SSHET.OLWCUTEG laTemeudst —&rmafl. QemLBlemev LOMID WEE (G LLOHMID
G(peTeveorm aileuy LILIgUiev).

Diagrams and Graphs: Bar diagram, Pie diagram, Three Dimensional
diagram, Pictogram and Cartogram. Graphs: Line, frequency curve and
Histogram, Frequency and Cumulative frequency, Frequency polygon
and Curves: Normal curves and Kurtosis.

ULLD MHMID 6USHIFLLLD: S6G0T, UL L LD, (LPLILFLOTESID eusmFULLD, N&CLTAIID HmID
SMILCLIENMD . euemyuL LD :Cam(y H&Geusitieusnetey,  H&LDGeu6TI LOMHMILD
Fal_(hH&LD0eu6T, CF6aIS QIMILLLD, SIMeVGIGILL L SLD LOMHMID CUEMETE); FTSHTT6u0l
alsmene]| MMID SFCLmerdlery

Measures of Dispersion: Definition and Importance of Range, Quartile
Deviation, Mean deviation, Standard Deviation from Ungrouped and
Grouped data. Variance, Standard Error and Degrees of freedom,
correlation, co-efficient variations, Chi-square test, Student t-test.

HEMEL  ETEMEUSHET: QUMTUIHM LMHMID  (NESHSHHAID. 6UMESSHET &S, STELLOTE
aNev&sld, FITEflaNesaLD, S L NLSSLD (G WLOHMID Gpencveor afeurid), rmumrG,
SLLLflemLp LOMMILD &L_1q 63T6MLD ST S6TT, 608 rOGIGMLIFEL 6roL_
LOMHMILDErVBCIL6T0TL_le GIL_6rvL_..

Subramanian, M.A., 2016. BioPhysics: Principles and Techniques,
MJP publications, Chennai.

Palanichamy, C and Shanmugavelu, M., 2002, Principles of
Biophysics, Palani Paramount Publications, Palani.

. Das, D. 1996 - Biophysics and Biological Chemistry, Academic

Publishers, Calcutta.

. Gurumani, N 2005. An Introduction to Biostatistics, MJP

publications, Chennai.

. Ramakrishnan, P 1996. Biostatistics, Saras publications,

Nagercoil.
Arora, P.N., 1998. Biostatistics, Himalaya publishing House, New
Delhi.

Reference books

1. Danial, M., 1992. Basic biophysics for Biologists, Wiley International,
New Delhi

2. Raghavaroa. 1997. Statistical Techniques in Agricultural and Biological
research, Oxford and IBH publishing Co. Pvt. Ltd., New Delhi.



LIITIJ 60Y6:
1. eNguymosr.d. 2004. o uliflw  @Quiniwied, 2 uNflweded  sevvresfluiest
uwissum (&6, 2 uNflw Yetafuwied . emsBym, HmES.

2. &megeiepfHE.G.e. 2008.
S UIUGCEFTHEM6EIT(LDEMM &EHLD & (HeN&H6MeTTCFIIOLIT(HSHEHLD. R M B Y LIGFL 6,
Q& 6oT6m60T.
CO NO. COURSE OUTCOME

CO-1 | Understood the importance of physics to recognize life process

CO-2 | Aquired the knowledge on principles and applications of various instruments

CO-3 | Gained the knowledge of basic details of biostatistics

CO-4 | Imparted knowledge on statistical techniques to analyse biological data

CO-5 | Aquired information on hypothesis testing
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SEMESTER - VI

MBE 3 - FRESHWATER PISCICULTURE
hedTeutiy LBedT euemiyLiLy

Subject Code: 20U6ZEC3 Credits: 5 External Marks: 75 Hours: 6

Objectives: To enrich the knowledge about the culture of cultivable species of

GI5IT&&LD:

Unit I:

VG I:

Unit II:

16V II:

ichthyo fauna in freshwater habitat.

1B6vTsofifleD  eUMLpLD 6L LOGOT [Q6OTBISENET LIMMNLILD  6UeTGLIL] (LOSDILTsm6oT
LmmlLd Y15 6V.

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.

et euemFLILNweL CrHT&SMISET: 86T euenylINet CHITESMIGET L6 &6eNMMuGHefeiT UM SHEH6T
HTMHMHIGTEL G6NILD, eUATITLILE G 6MLD, A\ (B LILSG 6D, @6TLIQILI(T, & & 8(& eMLD—
AL IDCHTQFIUISHE0- BsTeuanTlLs (G6eMhIGefNstT S LML HMMSBET MDGHHED -
(GOTEHSHEMI) - M6V -L0GG—LB60T Listotemenst SUIMy QFUIH6D - 2_(LPFHEL-Fi6vuT6ourmdL] @(H'S 60—
B Gueomeilenio— B UGS Ul B eugsmed eubl- Brenerser WMHMID JeUHmHmE
SLEUURSSILD (WPEOMSBET —  Q&T6OTM)6T0TETHILD 2 _uNiflsemen &L RLUU(RSH&HIFH6L
QDG Eh&ESHMET GeMhISHATND QHLUULJHS) - QFUIHED - 2 600T6U-QUINENS 2_6T016)|—8)|61650T
2 qule) () GeL 2 amie-QFWMems 2 el QUTIHLSeT-euaTly WeilehT 2 _suorey-
2 I Q&MET@pLd (PemM&S6T, etT Simieusnl. CUTHGaUTSHE MHMID SRS (LPEDMESET.

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.

eueTILIYS G RWLberser cuenluus@Hlw  Weisemend Ca ey QFUWIW 2 HeYdD STHwnNGenr
@hHWL  QUEIRIASETLSET: SLeom etr, CGum@Lsio, OFHTL  Q&HevotemL .-
QeuefliprL_B & Q8 cvoTemL LB 6618 61T : FMHTHCSH600T60L, QeueteN &Gl &6tuT6mL,
LeLQ&HauenL, QeuefNsesmmenm  Heumfs@G Wearser: QapsHifer, eNgmeoLSedr,
SCeomiiNwim, SjeomismyLierser : QuTsttistr, sLLNLE6T, C&eueng Lstr, FeorenLuNGD L.



Unit III:

3160(G III:

Unit IV:

6V IV:

Unit V:

6V V:

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.

IeiTaemend (GaTHIHL eUMT&HGLD (PMMES6ET: MHetTerfifled 6T euemyLIy : GeTeuaTiLiLy
QUMGSET, - HTMHMHRIGHTEL G, eUaMIULUSGD - Q@HLULUS G6eD -@6uTLICILI(TE 58 8@ 6NLD,
SymmIBifled e eueily — mansHEL (Hsefey et  euemliL-eyfluNed BT  eueTTLIL-
@ennBifled WBeo1  euerjiy- BF 2ulfleuenguilet  euemBHeT : Nifleumest  (LHHM-
SlempFQame] (emm -Qame] (penm-Faeioi(h 6T eueaTUIL-FL 1guienlem 6T ee&HEHe0—
e @Qeor BT euenmjl-ep(m umeLLBeT eueMUL-Fal () 6dT euemyly (o) &eolly LBedr
eUeNLIL.

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, synthetic hormone in aquaculture —
Government agencies in aquaculture - FFDA, FTC, CIFA, CIFRIL

et euenjUNeL FIEILL QETUAUMHESD : QOTLIOUHSSSHMES GNTI(HL  (LLEDM—
S 6L @QeTlIQUHGSS Q MHLMIL LD FHGHlaud- N WLl &mm  Sumfdhgeo-
(WLHTHS @QeTIQUL&ES Wertgmemend CoHI6] QFUIGEL N UL Ll FmHenm @eTlQUIL&HE
ferdHefled  2aflepeuld  QFVISHHIHV— (PLMLUNBHO—-(WLmLUNBGHM0S — Hetor(hHLd
SN &HET-QMTLILIT( ) HITNS QST lg- SGIL 6L (LpemD) QLGB SSHHH60T  LILIETS6TT,
BesteuenjLNeLQFWMHEnHODTICLOT6TSH6T  —Byeumd 2 uifl euenjiNed mHeusToT &6
UMIG6LIL - 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.

IBtT&HEheE gHUBLD CHIUSEHD IAHHHTET SMJEONHISGHELHD: LCrmLCLTGFmeunr
Chmuser -Qeusiniyetedl Gumil— Heo&Flp Cmmil. L @hen& GHhT- QF6aleT (Lp&He0 Grmi-
gmuGrmQevsefiumflery. ursleflwm Grumul- sTlGCITAL FLm-Hi&Casmisney GHTLI. meuyear
Chmil- NGBl 1986 S16LE] Ligell GmDUTE — smeugerv ECLOMATAS Q&Lig FOuIm HmILD
Cpmis &Myeun&eT—1g6m HNGSMIS6, CHTL &6 Mige0, CHMIG & HLUL(LPEMMESSIT.
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CO No. COURSEOUTCOMES
COl1 To understand the basic steps taken before culture pond preparation
CO2 To obtain an ideas to know the different cultivable fishes
CO3 To know the culture methods of fresh water aquaculture
CO4 To understand the technology of hormonal injection to induce growth of fishes
CO5 To abtain knowledge on different kinds of disease in culture fishes and
preventive measures




GOVERNMENT ARTS COLLEGE (AUTONOMOUS), KUMBAKONAM.
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B.Sc., ZOOLOGY
(Effective for those admitted from 2020-2021onwards)

SEMESTER -1

ALLIED ZOOLOGY -1: INVERTEBRATA AND CHORDATA
For B.Sc Botany and Chemistry

Subject Code:

20U1CZ1/20U1BZ1 Credits: 4 External Marks: 75 Hours: 4

Objectives:To aquire knowledge about Animal Kingdom.

Crr&sW allomGeusd UHM &HESLNS MHG CQ&merTeare

Unit 1: Animal Kingdom: Classification of animal kingdom up to classes with suitable
examples. Phylum: Protozoa-General Characters. Detailed Study: Paramecium.
Phylum:Porifera-General Characters. Phylum: Coelenterata- General
Characters. Corals and Coral reefs.

SIVG 11 al6LMIGEVSLD:ATEVIRIGEVEEUM SLILIT(HS6IT (UG LIYG6IT 6)6M1])
o flw 2 HIyauSHGIL6tl. QAFTGH : UCOTLCLIGGeum (@ CFed 2 uliflsen)
QUITE)LILIGTITL|S6TT - umyL&ugLb - aNifleuns SIMIG6L. (AF: 7 (¢ 3:AF

Gl e01& 6T, CIUTSHILILEILSET. QHTGH: GSLOWLO&ET, CUTSILILIGTITLISE.
LeUeTDIOMMILD LIEUETLILITENME6IT.

Unit 2: Phylum: Platyhelminthes-General = Characters.  Detailed  study-Liver
fluke.Nematode parasites of human -Ascaris, Wuchereria, Ancylostoma.
Phylum: Annelida- General Characters. Excretory organs in Annelida.

SVG 22 CQFHTGH:HLOLLL(PSS6T -  CILITELILIETITLIS6NT - elifleurs SIMG6L —
&6060yeLL(LY - Lo6uIG 66D 2_(HEmanLiL(LpeRL (hevuTsuen &6l
gervsmflerv UOLIAGMLL 6rv,  QEN&E(p&aeT.2 F&f ifliir  CL..mISlgmisnL,
Y BIDEGCEVMrVCLMON 19 Glimg Ceore). QGTGH : eUmeTHmEL L(LPSSB6T -
QUITGILILIETOTLIG6IT — SL6Y H&HE 2 MILILISET.

Unit 3: Phylum: Arthropoda- General Characters. Respiratory organs in
Arthropoda. Phylum: Mollusca- General Characters. Detailed study-Freshwater
mussel. Phylum: Echinodermata-General Characters, Sea star — water vascular
system.

VG 3 QBTG H):5 60158160186 - QT &) LILI6TOTLIS61T - &600)|5&T601Serl6oT GoUTE
2 MIUYSET. QAFTGH : CQLDELVIL 601&6IT - QUITHILILIGTIILGET — eifleund g6 ;-
BeoTefjoLly.. QSTGSH;WPLCHTOH6T — QUITILILIGTILSEST.  BHL&SELE60T
BCIMLL&GLP6L QHTGSLIL.




Unit 4: Pisces: General Characters. Detailed Study: Shark. Amphibia: General

Characters. Parental care in amphibian. Reptilia: General Characters.
Identification of poisonous and Non-poisonous snakes.

VG 4 U@L : Werser: QurgILiLeLSeT- &ombsor - eNfleurs SMNGeL. eu@LIY :

Ameurpaiseir. QurgLiLewL&eT - @ beumpanseass QUOHCMMIGLETICL.
QUGLIL : 2erfeues QUITGILILIGHUILIGET. HFSHEMLUI WOHMID BEFFHM LMDLSE6TS
&6001L_ M) &60.

Unit 5: Aves: General Characters. Flight adaptations of Birds. Migration of birds.

Mammalia: General Characters.-Detailed study: Rabbit. Dentition in Mammals.

SVG 50 UGLIY :LIMEMEUSET : QUITGILILIGTOTLI S 61T - LIM6DY6UG6IT UMLILGM &6t
& &H6LUMLOLILIS6IT — LIM6DY6UG6TT 6UELEMEFLIGLITS 6V. aGLILY
LITEVITL 198 61T; QUITGILILIGTOTLIG6T - (Lpwled — eNfleunsd  MIGeL —  LImey|L_Lq Serilest
LI6L6VLEMLDLILY..
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UIMT60)62

HTEHITR6ST. FUT. 2012. (PHIGHS(HUlcLevNGHemel. AsTGLL | & 1. 1 (W G&sTULNaNGHagsa,
BEHETQLT.
HTEHITR6T. &UT. 2012, (PHIGSSENBemLI6. QeT@UL | & Il f wp G SHsTulNeNGaagsia,
BEHETRLT.



CO NO.

COURSE OUTCOME

CO-1 | Aquired knowledge on diversity and taxonomy of invertebrates

CO-2 | Studied the importance of common nematode parasites and diseases in human
CO-3 Learned the general characters of Arthropodes, molluscs and echinodermates
C0-4 Understood the character of fishes, amphibians and reptiles and snake types
CO-5 | Gained knowledge on birds and mammals and their adaptations.
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SEMESTER - II

ALLIED ZOOLOGY -1I: APPLIED ZOOLOGY
For B.Sc Botany and Chemistry

Subject Code:

20U2CZ2/20U2BZ2

Credits: 4 External Marks: 75 Hours: 4

Objectives: To create awareness on applied aspects of Zoology and recent technology

Crr&sW : uwetum(® &Tjhs alleomdlwey umLb MM 2 uUNfHASTLHEL HILLUHMS
AMHG QASTeTanev.

Unit 1:

SIS 1

Unit 2:

360G 2:

Unit 3:

Fresh water Aquaculture: Scope of aquaculture-Practices in aquaculture,
construction and management of fish pond - Culture of major carps- Catla,
Rohu and Mirgal - Induced breeding in fishes. Fish capture, processing,
packaging and  marketing. Culture  of  Freshwater  Prawn-
Macrobrachiumrosenbergii.

Bpuilfl 2_uifleor eUeTgLIL- ChT&sLhLOMHMILD [HEDIL_(LD6DMSH6IT —
LBstTeueTILILE ML SWIMTTUH S FH)&H6D LDMHMILDUITTLOF & & 6L 6UOTITLIL| & SIT60T
Qu@ERQsmsnL.  siT  umsSsT- sLleom, CUmE WOMID  LOIFSHTEL —
gnssor LUl L. QesrliUhS&LD — st 1Nq.85860, USLILEESD, QUTHESL (560
LOHMID eNHOUMEST Q&I - BedTesl Qmmed evenjLiL.

Sericulture: Cultivation and Harvesting of mulberry. Biology of Bombyx
mori —Silk gland. Silkworm rearing and feeding - Cocoon Production and
Process - Pathology of silk worm-Bacterial diseases-Flacherie, Sotto,
Septicaemia: Fungal disease-White Muscardine, Green Muscardine and
Yellow Muscardine. Economic importance of silk.

ULGUULLES  euenjuy - eOURQFY euemjuld Smieusnl.  Q&FISILD.
Cumbuserv Gomlesr 2 uNfluied ey - UL G&EIUN U GUL  euemjly —
QUETIHHL  LOMID 26wl L0~ LUpdsa®B 20U  LOHMID
QEWeLLPEmD - UL RUYpESmeT STEGLD CHMUSET -UTHle fluImGhmiIseT :
NenGeiflwum, Cem_GLm Grmul, Q& Lig FLOUIML €& 6ot GBI :
Ql6UETTEM BITLD 61V GITMETIL_6TT, LI&60E LDOVSITMEDL 60T
LOMMILDLDEHF 61T LDGVGTMEML_65T-LIL_Lq 63TCILIT ([ 6MTTSH T (L SIS G| 6ULD.

Apiculture : Biology of Honey Bee - Bee hive — Newton’s bee hive —
Selection of bees, Method of bee keeping — Indigenous method Extractions,
Collection, Composition and Process of Honey. Products-Honey, Royal jelly,
Bee wax. Bee enemies — Bee keeping industry- Recent efforts.




SIVG3: Cgef euemyLiL - Coefdaeietr 2 uNiflwied Levory - Co6trga (b -
Bl L 61CHeremL QUL Ig-Coafaaemen  Qfley QFLGeD, CHet  euarmjLiy
WemmaeT — urgbufln  (WemmssT — Coemenr NfHOSHESHD, Ca&IflEHS60,
Caevflerr 2 LQUTBLSE@HD  SuDemm USLLGSIVID -CH6tT, iTF 636060,
GCHETA (DG - Caefdaenstt ahfaen - CoHetl euaMisGLd  HmieeuhIGeT —
SIGTEMLOHTEL GG (LPEOD ST,

Unit 4: Vermiculture: Biology of Lampito marutii. - Ecological groups of
earthworms-epigeic, aneceic and endogeic.Vermicomposting: definition —
types —small scale and large scale pit method, heap method, windrow method
and Indoor method Vermicompost and its applications.

SV G4 Wewory(p  ewemjuy- MmO CLT  wrggSM e 2 uNfluied  LsvorL
AQuMsnsuled  SmerollIL(RD OGNS SHET - FTMI6T0I600T,  For6T2_630T6001,
LD6BOT2_6T0T608T - LOGTOILILY &6LLILJLD FWIMHHSH6L - UHILIMISHSHED - CUMSBSH6T —
Sm wHMID Quflw Slenelevmest UATILIL| (PEMMSEIT - GLO(LPEMM, GeN(LPEnD,
gmemid LOMHMILD 2 MRS (LPEMME6T — L) SeoLLTSHSlerr 2 LGWITs
(LLEMMSE.

Unit 5: Biotechnology: Tools in genetic Engineering - Vectors-Plasmid, Cosmid,
Phasmid and Bacteriophage- Recombinant DNA Technology. Fermentation
and alcohol production. Trans gene technology.

3IVG5: 2 ULNNSASTH6LHIL LD - FLVEUTHUNWLIEL -2 LICUITHSGLDvE (HaN&H6T — GHTL
SLES&6T - Nenmervlh, e, umerofi WOMID UrélefGWImTLITE —
le6T6tTe]  QBHMPIELBIL LIGH6HT LOMICEFTSHMS —CBTHHHL WHMID YELSAMDITEL
SWIMSS6V. 19061 VES6TE S MNCLHIL LILD.
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UIMT60)62

1. Swrspmgesi. Ul WWMMID BT QFebHSIUTEDIIUIET . 2012. 2 UNFWIQHTLHED HIL LIENULICD.
U Wk S6TULNNCHa06TaN, &EhEmew).

2. Hwrspmgesr. UM WOMID @M. WS 2013 LWETH@HD UL GUUES  euemiiL
U W @k&6 LINeNGCHaQ6ITer, &EhaFTeal .
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4. SNsITRer. & WOHMID FHHTCFSHT6. QM. 2012. ANCLRIKILICL FleMEUILILITLHT6L. (HTGH
Il &Il P &6 LLINGCEHaQ68TEr, &Eh&mew, .
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CO NO. COURSE OUTCOME

CO-1 | Imparted knowledge on aquaculture practices and its economic importances.

CO-2 | Understood the biology of silk worm and silk production

CO-3 | Studied the biology of honey bees and apiculture techniques

CO-4 | Adopted various methods of vermi compost technologies

CO-5 | Focused on biotechonological approach and applications.
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B.Sc., ZOOLOGY
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SEMESTER - II

Subject Code:

17U2CZP1/17U2BZP1 Credits: 3 External Marks: 60 Hours: 3
Invertebrata
I - Dissection
Earth worm-Digestive system- Nervous system
Cockroach- Digestive system -Nervous system
II- Mounting
Earthworm-body setae, Pineal setae
Mouthparts-Honey Bee, Mosquito, Housefly
IIT Spotters Invertebrata
Protozoa Amoeba, Entamoebahistolytica, Paramecium and
Binary fission
Porifera Sycon, Spicules of sponges
Coelenterate Obelia colony, Obelia medusa, Physalia
Platyhelminthus: Tape worm, Scolex, Cercaria, Radia, Liver fluke
Helminthes Ascaris-Male and females, Filarial worm
Annelida Nereis, Chaetopterus, Trochopore larva
Arthropoda Prawn appendages, Peripatus, Limulus, Mysis  larva, Zoae
larva, Daphnia, Cyclops
Mollusca Nautilus, Octopus, Sepia, Mytilus, Pearl oyster, Chiton,
Pediculus
Echinodermata : Sea star, Sea lily, Sea cucumber
Chordata
Mounting Shark placoid scale, Frog brain
Spotters Prochordata- Amphioxus, Ascidian
Fishes Shark, Echinus, Exocoetus, Hippocampus

Amphibia

Bufo, Hyla, Icthyophis




Reptilia : NajaNaja, Viper, Draco, Chaemelian
Aves : Pigeon, Feathers

Mammalia : Rabbit, Bat, Man

Dentition : Rabbit and Man
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SEMESTER - III

NME-1: PUBLIC HEALTH AND HYGIENE
Qug&STHIILD LOHMID 2 CHT&HSILLD

For B.Sc Botany, Physics and Computer Science

Subject Code: 20U3BONE1
20U3PNE1/20U3CSNE1

Obiectives: To create general awareness about personal and public health and hygiene.
ChI& oL QU g8 &M S Ty MHMID 94 Crmé&wbub a6 s euegHu® & &56L.

Unit 1:

360G 1:

Unit 2

36VG2:

Unit 3:

310G 3:

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

GSHMHMISHL: <4, Crr&SIILD UMl &SHG. &HTHMT Sl  -&HHNHM]
GOWI(R .20 L §5SHGH OMHMID HCITSEHIILD — 261l | 556G GOOUTE CHMLISET — 2 656y
LTSS - 2 6016y ILD.SevlbL] &STHMID: 2 L HHME - 2 L MUUNDHE — HELEL &HTHT]
LLPSSHIGET — eumil WOMID L6 &STHMILD — WIGILML &STHIIWD — QML &y
SACIMSEHWLD — QAFHMNLFNT &&HTHMY NJEElMeTSH6T- JavLervGL TSV - HNECHTH6M -
&L Cyr&e -emufiGeorm&lerv ~-CUGETEerv.

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.

LOGBTHEVLD: LOGTTHEL (GEMMUTEHS6T - Luld —emeroGaEm Quissilulm —Lo6uThlemey LOMMHMMISET —
QUBSHSHLD D6 (PSP —Loer 6T(PFH -HaNJHFH. GCUTEMS LRSS, LemsLNig§HGed —
Cumemg LD(HHSHISET — CUTMSE LIPS SHSSl60 QmHg BErH0 — oy6iTls Heod —
CuImeT WHMID SIIMEILD.

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.

&OOIOUD &STHTIW - B wHMID B cpeod ugeyd CoMUsET - Feny &6 HsfssHe0 ~
QaMHsHs eSS0 -GCaHlammésd — sl (FHL WLMHMID HmevdlD &Feua,(h LIFaed
wom - sSMHm,  STHNSIGIW, SMHMI  I&UHSED; SMHCOMMLLLD, Qumhns

Credits: 2 External Marks: 75 Hours: 2




LOHDIDCFWLNHMS (WemDm  STHCOHMLLLD -SLGUUTE - SHP6Y&SET -D&GW  HmID
D&SHTSH GLIENLSET - BB — sl smen CFEfHH AUSHMID (LPENMEET.

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.

G4 Qemmmi Cpmuger :  Grm A@UAGET:  UTSleflIm,  MeUTe,  LLEHENE,
@& UNFLHMIDL(LPESET. - ASTOHMISE - HMGM&H6T -HBLUGSSILD (LEDMEET—
Qe Nememen  eUMTHLD,  OEHFETEHTLOMED6L, ABMPCHTL, STFCHTL,  CHevurg lqUITE6ND,
MWECHT LTSACHTHY, Wmsmerssmed  eMund.Qsmmmng  Cumiger - Hrfley
S WICHTUISSN. .

Unit 5: 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.

SVGS: QU &&TSM] GLD6LIT6TITEmLD : &ijeuCH&FCHML, Q& memememGHITL,
QUMHIWMISSIULL QL GHITLL&STSMT UFTHULHmMIDE G $&6DAS IS -
SeaNlenioLi(h & S1S 6V, &epd @enLQeueflommILd (Lo (Lp2arLhiG- Grm

Uy 2 uNflsmensl HLUbSSIFH 60 .
2 HGHHTHM] BMICUTTHSH6TT LMIG — CHA HSHTHM QHTeTens — CHEW HHTHMIHL_L LD
-NRHM - NUHM
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Obiectives:To obtain knowledge about clinical practices.
ChI&sLD HS G0 QAFWOPmMEameT LUDHM Ml ed

Unit 1:

360G 1:

Unit 2:

36VG2:

Unit 3:

3IVG3:

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.

LGS WUSASTHD BILLSHGHTCHTEHSD. YUlUSESHH BLBHS QEHTeTenSEalq Ll
QUNPMMSET. SPUINS UTHSTUL  (PNMSET, Qlleus rHfsmer  GSHOUNESe6L.
SplI6Us aNUSHS6T MHMID (PHIGHEN. 2 LISTEIRIGNET &HHD Q&G MHMILD S(HLO
fésd  QFUHD (261 WD, FJ  26fHFHL  (Wpom,  Gelf (e,
LUmeagréasljais e (Wenm). ileus sLhle|gmer CeuefGummis .

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.

GOHUNLD: Qrisd GCesfliy Womsed- sHgHH @rishn GCesfliy wem, S
Qrésd Cesflly Wemm. QUHSL 2 mmGHL CeudHlQumBL &6t anfGm@GCermies
ML - Slenel(FFHed  WHMID  (WPEHAWSHIUD. Qrss CFcL&elsr  6T6Hu16uT &M &
SSHEGSHL:  Ceuestemen  QFeL&aMNsHT  euMSHEMET  DHMID  6TEHIEIIN G ENGHEMIL
SaEE(HHL; QrsHe Heully QFevgeilstl QOGS 616N SHMSMIL HSEH(HSH0, QISHS
Seuliugm)| Uige|eN&HSD. QrHsalsns LMHMID Rh SN - Q&SRS

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 urine.

mIby uGHSMUGE : HMIBT Cesfliy wHMID uslUGEHSHIH. AMBHeL STeLLELD

Credits: 2 External Marks: 75 Hours: 2




QUTGBLSET: QumLNwed usaLssT (HMW,CHMMMLD 6w, UULFHE, CQ&meTareney,
SEORIGEHT  Geienl). GCeullQurGLeer &Hmer Congemsnr (AU S Camgeme,
geOCUTETENNe0S oiflew  Camgemen, QueTavCRMsiTery LJsH GCongemer). SAmify
miesoTa@muNfl LflGamg 6.

Unit 4: 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 L Geuemlululed :  W@GSFH L (heuieaniseT MDD SHEULMIGL — CHTGH M6
urslefm GHTLSENET S6OIL MHFH6L -STIDLHSS GHTL MDD LUTLE. neuferv
Crmise- st erv WHMID CUTEAGWIT. @@®QAFL 2 ufluflssr CHMUSET- B NWITHe
wHmID  WwCeRlwT. 2 (heverlyly CHMUSET - WTOETHESTL  eNwmg  LMHMID
SleV&Mfler.

Unit 5: Medical lab equipments: Centrifuge, Autoclave, Haemocytometer,
Haemoglobinometer, Urinometer, ELISA, ECG, EEG, X ray. Scanning and
Laser equipments-CT scan and MRI scan.

3VGS:  WHSGHIE U6 2_LISJ60TRIGENT : QeeTL w8, L CL & Gerel,
afCransl CLMBL L, anfCurgCamaCearmBLlLy, wfCamblLy, eedemr, Q&)
A, 656Gy,  eVGHENR, GCevsl) SHMmHeNFET - Sle VGCHHT LMMID 6TDIY, TR
rOGC&60T.
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MAPPING WITH PROGRAMME OUTCOMES

Programme outcomes
PO1 PO2 PO3 PO4 POS PO6
% CO1 v 4 4 v v v
g CcO2 4 4 v v v v
3 |co3 v v v v v v
% CO4 4 4 v v v v
S CO5 v 4 4 v v v

Note: The question paper setter is kindly informed to strictly follow the following questions
paper pattern

Unit I Unit IT Unit IIT Unit IV Unit V
Section A (Q. Nos.) 1&2 3&4 5&6 7&8 9&10
Section B (Q. Nos.) 11 (A&B) | 12 (A&B) | 13(A&B) | 14 (A&B) | 15 (A&B)
Section C (Q. Nos.) 16 17 18 19 20




