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DeDsrtmctrt ofEighcr Educstlo& GoYL of M'P'
' Port Graduati Scmrrtcr wltc Syllsb

r" n"o.."nd.o bv i."o?.St*l m *rpprovcd 
bv ttc Gwcmor of IlLP'

Hrcdrtq 6MI + frrE *tsrrr <rEsR ci-gcoc

+nq @qi qt€-d Eqr €r$Rrc <qI q s' + rrqqrd ErqI <rgfir<il

Sossion ' 2010-2011

Clsss :

Semester :

Subject :

Title of Subject Group :

PaperNo. :

Subject'ZoologY

M.Sc
rv

Scheme for Practical Examination

1. Exercise based ou animal behavior 20

--^-.^r r.i^!^ 16

3. Practical record 
044. Viva Voce 055, Collectior

Total 50 Marks

N{n}v*l==--
[b" ; R'' oKc"'roldtcan

))F)\

5'----- n . --.o*tnfft' $,n,1

Max Marks :50

i. nxercise tased on developmental biology
05

@ ->
\-

24
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I

Departmert ofElgher EducationlGovt of MJ.polt crsduotc S.me{ter wir; Syllsbus8t raconnc!dad by Cetrlral Bo.rd ofstudi.!.oa 
"pp.i.ailitc cor.rnor of M.p.. wq Rtrfrr ftrnrr, qr -rirs{

sra-+t-rr ensit + fr.t ttEy sr.r* *_""o
E"{rq sm{q c'GEr ERr sr5{ifud Een r. r. d ffi- 61{ umq}ftd

Session _2010-Z0Ll

Subject -Zoology
Class

Semester

Su bj ect

Title oisubject Group
Paper No,

M.Sc l

rv
IZoology I

General Practical:I
Paper-I&II(Compulsory)
Anirnal behavior and gamete biology

M.M.:50

1. Exercise on Animal behavior
a. Tares
b. Reflexes
c. Biological clocks
d. Social behavior
e. Learning behavior
f. Reproductive behavior

Developmental Biology
) Study of embryological slides) Study of gsmetes of frog and) Study of fate maps
) Study of differeni stages of spermatogenesis and oogenesis

r,'(r 
6rl!-'

G oldrq.*.
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CHH'NDWARA IJN'YERSITY, CHHINOWARA

M.Sc Zooiogy

, Semcster_lV
l)rrpcr_ I 1( orlpulsory IANIMAL tsEIIAVI()UR ,AND NEURUI,I IYSIoLoGY

Un ir- I

l, Introduction;
_ Ethology as a branch of biolosv.

:il:f li,ff.',".,"r'#classifi 
ca"tionof behaviouralpatterns,anarvsis

2. Reflexes arrd cornplex beh-ar iour.
J. pcreeptiol of the en

ol lactory. r;;i;; u}['Jffi|l: 
mechattical' electrical' chemical.

t rrit-2 
Evolution and ultimate Qausation: Inheritance behaviour and relationships,

L Neural and hormonal control of behaviour.
2. Cenetic and environr
:r rvo,i,uiion, ol;::rd*!Tx:1"Til:,ff .f{,;il:;[",1.Tn*,",,hirsis of morivation. hormiorrcs ,ra rn", i"rri"". ,*rrJ*",1.,,4. comnrunieatic,n; chemicor,,i.rrl ii;hi';;;;rli,i.,!i,o,r,,", 

",language (primates).
L rr rt- j

l. Ecological aspects ofbehaviour: Habitat selection, lood selection,oprimai forasins th1?,"i1i:e-1edi.ro;;;ffi;, 
;ule,,ion, homing

.., terrirorialir). d.ispersar. nost parasite relations,:. Drurogrcat rnythms: circadian and circannual rh),1hms. orientation
, ,rn! 

nuviBarion. migrarion 
"f firh.;. ;;;;;;;d li;l:,.r. Learnrng and menrory: Conditioning, habituation, irrigtt t"urning,

[]nit_/i 
association learningandreasoning."'

L Rcproductjve behaviour, Evolution ot.sex and reproductive
srrirregies. marinq svsrems, courrship. ,";;;i ,;iJ;;;;. parenrar care,2 Socral behaviour. aggregarions, *rl,i"frgl, nri.r, io.tirg i,birds, herding in mamnials, g,oup ..t."tion, i r'r"i""i,*, artruism,reciprocat attruism, inctusivi fitness, ;;;;i';;;;n in insectsand primates,

Unit-5

1. Thennoregulation: Homoeothermic animals, poikilotherms & Hibernation.2 ReccptL.rr physiologl a comparative study _
rvlecllano receptor
Photo receptor
phono receptor
Chemo receptor
Equilibrium receptor

3. B iolu rn ins5gsnqs

2 Gouio, J.1.. The mechanism and Evolution ofBehaviour.
J. Kerbs, J.R. and N.B. davies: Behaviour"lr. g.ri"gylit iackweil Oxford, U.K.4. Hinde, R.A. Animnai Behavior.rr : A Synthesis 

"f 
Elt";;;';;;

- 
( ompara.tirr lrsychology. Mcuraw Hill. Neu york.

-,. /\tcoet. J. Anrlal Behaviour: An Evolutionary approach. SinauerAssoo. Sunderland, Massachsets. USA.
6. BradbuD, J.W. and S.L, Vehrencamp. principles of AnirrutCommunication. Sinauer Ass,.," s,,h.ta.r.-, rr^--^-r

I

Gr[.\,-r"^
. _---,\

\.'. /- q.cKarlc,Lc\\ 
-.

S uggested Reading Materials:
t . Erbl_Eibesfeldr, L Erhiogy, The biology of Behaviour. Holt, Rineheart & Winston, Newv



CHHINDWARA UNIVERSITY, CHHINDWARA

M.Sc Zoology
Semester-lV

Paper- II(compulsory)
Gamete Biology, Development and

Differentiation in vertebrates
Unit-l

1 . Comparative account of differentiation of gonads in mammals.
2. Spermatogenesis : Morphological basis in rodents.

Camete specific gene expression and genomics
3. Biochemistry of Semen : Semen composition and formation, assessment of

sperm function.
4. Fertilization: Prefertilization events Biochemistry of fertilization post

fertilization events.
Unit-2

l. Ovarian follicular growth and differentiation: morphology, endocrinology,
molecular biology oogenesis and vitellogenesis, ovulation and ovum transport
in mammals

2. Biology ofsex determination and sex differentiation a comparative account.

3. Multiple ovulation and embryo transfer technology : in vitro oocyte maturation,
super ovulation.

Unit-3
1. Hormonal regulation olovulation, pregnancy and parturition.
2. Hormonal regulation of development of mammary gland and lactation.
3. Endocrinology and Physiology ofplacenta.
4. Cryopreservation of gametes and Embryo.
5. Teratological effects ofxenobiotics on gametes.

Unit-4
I . Cell cornmitment and differentiation.
2. Germ cell determinants and germ cell migration.
3. Development of gonands.

4. Melanogenesis.
Unit-5

1. Creating new cell types, the basic evolutionary mystery.
2. Cell diversification in early Amphibian embryo, totipotency and pleuripotency.

3. Embryonic stem cells, renewal by stem cells, epidermis.
4. Connective tissue cell family
5. Haemopoietic stem cells : Blood cells formation, stem cell disorders.

Suggested Reading Materials:
l. Long J.A. Evan H.M. 1922 : the oestrous cycle in the Rat and its associated

phenomenon.
2. Nalbandou. A.C. - Reproductive physiology
3. Prakash A.S. 1965-66 Marshall's, Physiology Reproduction (3 Vol.)
4. Gilbert, S.F. Developmenal Biology , Sinauer Associated Inc. Massachulsetts.

5. Ethan Bier, the cold Spring. The cold spring Harbor laboratory Press, New York'
6. Balinsky B.l. Introduction to Embryology sanders, Phliedelphia.
7. Berril N.J. and Karp. G. Development Biology. McGraw Hill New York.
8. Davidson, E.H. Gene Activity During Early Development. Academic Press, New
York N ^ ..^,r1.
/^ ){a , i --*1 4.{\ tl, or( tY's

0)1--



Unit-l

CHHINDWARA UNIIVERSITY, CHHINDWARA

M.Sc Zoology
Semester-lV

Paper- III A (oprional paper)
Icthyology (Fish) Structure and Functi0n

I . Origin and evolution of fishes
L Classification of fi"hes as proposed by Berg
J. tlsh lntegulnent
4, Locomotion

I.J n it-2
l. AIimentary canal and digestion
2. Accessary respiratory organs
3, Air bladder and its functions
4. Weberian ossicles their homologies and functions

tJ nit- 3

L Excretion and osmoregulation
2, Acoustico-lateral line svstem
3. I-uminous organs
4. Colouration in tishes

IJnit-4
I . Sound producing organs
2. Deep sea adaptions
3. FIill stream adaptions
4. migration in fishes

I J nit-5
L Sexual cycle and fecundity
2. parental care in fishes
3. Early development and hatching
4, Poisonous and venomous fishes.
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CHHINDWARA UNIVERSITY, CHHINDWARA

M.Sc Zoology
Semester-IV

Paper- III A (optional paper)
Icthyology (Fish) Structure and Function

Unit-l
I . Origin and evolution of fishes
2. Classification olfishes as proposed by Berg
3. Fish integument
4. Locomotion

Unit-2
1. Alimentary canal and digestion
2. Accessary respiratory organs
3. Air bladder and its functions
4. Weberian ossicles their homologies and lunctions

Unit-3
l. Excretion and osmoregulation
2. Acoustico-lateral line system
3. Luminous organs
4. Colouration in fishes

Unit-4
I . Sound producing organs
2. Deep sea adaptions
3. Hill stream adaptions
4. migration in fishes

Unit-5
l. Sexual cycle and fecundity
2. parental care in fishes
3. Early development and hatching
4. Poisonous and venomous fishes.

$\Arr*n'

^ % 'Ebvao-ta'q)
$o.,u*l 

(n"'\o\' <z .s/



Chhin niversity chhindwara
M.Sc. lV sem (zoology) 2020-21

Practical 2nd (specia I paper)

lchthyology (lll & lV) M.M. s0

l.Demonstration Nervous system of Walago, Mystus, Labeo, Torpedo 1.0

2.Demonstration of intemal ear, accessoryL respiratoryr organ, pituitary glands, weberian
ossicles. 3
3. Mounting preparation of permanent slides. 3

4. Age determination of fish with the help of scales. 3
5. ldentification of fish. 08
6. Spotting of museum specimen slides and bones. 0g
7. Viva Voice. Os

8.practical record, collection. (5+5) 10

Total marks 50
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Suggested Readlngs : Paper III A & W A

1. JR. Norman - The History of fishes'

2, Nagaraja Rao - Aq;introduction to fisheries' :

3. Lagler lchthYolory.

4. Herclen Jones Fish migration'

5. Marshal The life of fishes'

6. Thomas - Diseases of fish'

7, Greenwood - Inter relalionship of frshes'

B. Gopalji, Srivastava - FreJhwater fishes of U'P' and Bihar'

9. Brown -Physiolory of fishes Vol' I & II'

10. Hoar and Randall -pi56iphysiolory of fishes Vol' 1 & IX'

11. Gunther Sterba C'N'H'-Freshwater fishes of the world

12. W. Lanharn -The Fishes'

13. G.V. Nikolsky -The ecology of Fishes'

14. Borgstram -Fish as food Vol' I & II'

15. Nilsson -Fish physiologl' -Recent Advances'

16. P.B. Myle and J'J' Cecti Fishes An Introduction to Ichthyolory'

17. Carl E. Bond -Biolory of fishes'

18. M. Jobling -Environmental Biolory of fishes'

19, Santosh Kumar & Manj;r Ternbhre -Fish and Fisheries'

GD\J'.:,'

€.eo'
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20. S.K. GuPta -Fish and

21. K,P, Vishwas'Fish
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Chhindwara Universi ch hindwa G

l.DemonstrationNervoussystemofWalago'MYstus'Labeo'Torpedo
2.Demonstratlon of internal ear, accessory! respiratoryr organ' pituitary

o ss icle s.

3, Mounting preparation of permanent slides'

4. Age determination of fish with the help of scales'

5. ld e ntification of fish,

6. Spotting of museum specimen slides and bones'

7. Viva Voice.

8. p ractica I record, collectio n '

M.5c. lV sem (zoologY) 2020-21

Practical 2nd (sPecial PaPer)

lchthyologY (lll & lV) M.M.50

10

glands, Weberian

(s+s)

3

3

08

08

05

10

Total ma rks 50
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