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SYLLABUS OF M.Sc.

NORTH MAHARASHTRA UNIVERSITY, JALGAON

SEMISTERQII( ZO0OLOGY )
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. Zoo.
Zoo.

200.
200 .
#¥ Z00.

- 2) . Zoo.
Zoa,

- SEMISTER IV

301
303
305

307
309

311

321
321

347

-
—

(a) Enzymology
(b} Biophysics

. Helminthology I - ¥ zoo,
Ornitho.ogy I - Z00.

‘Reproductive 200,

Physiolcgy I

Entomology 1 © T 200.
Moleculsr - ¥ Z00.
Biolcgy T )

Genetics = T

Radiation Biology Z00.,

Drosophila Gen>tics Zoo.v

Endocrlnology % Z00.
Applied entomology “'200.
Avian taxonomy.. S

{ SEM. III & IV )} From June 1993,

202 Expeflﬁpntal—JEmbrYOlggy—-

304 -Envmronmontal toxicol

306 - Developménzal
Biology 1

308 - Physiology T

310 = Environmental
Biology I

OR W“Qsh water zoology
OR Parasitology

327 - Bacterial and
‘phage GelNetics

329 - Bloelectrenics

331 = Inerdiscipe—iinary

333 - Insectutaxonomy

14 practicals ¢orresponding to Zoo 301 to 111
7 Practicals corresponding to Zoo., 321 (&)
.4 Practicals for rdsearch ;project..-

14 practicals correspondlng o’ 200,326 to Z06.334

(.any two ).

:7 practioals corrﬁsponding td”ZOO 327 b) .

4 pfécticals fo;_research_prOJect.

1) Any one special suujectﬂ--f

200,

- A0Ou

.M Zoo0.

2) Zoo;
200,

- 405

407

409

411

421

421

Helminthology II ¥ 200,
prnithooooy It . Z00.

Repfodtctive - T Zoo,

.physiology II

Entomology II Zoo.
axleco qlar Blology II?Zoo.

Genetics II

402-Exper1menfal -

Embryology IT

404~ Env1ronmental_
toxicology IX-

406—Develo§mental
Biology II

408-Physiology- IT..

410-Environmental
Biology It

-

1g0Y-

{a) Physiology of Reproductlon OR. Terrestrial Ecology

{b) Genetic toxocology OR Pest control.

L

cont...2



c).

Note

450

.0002 - e ...‘.

Genetic Engineering & Recomh@oent DNA technigues.,
Animal Virology.
Insect Physiology.
Insect endocyinology
Neurophysiology
Insect toxdicology
Tissue Culture
Poultry Science
Ichthyology

Insect -Behaviour
Protozoology
Histochemistry

'Epizootology

Basic ‘Biotechnology

_Teratology

Avian mlgration

"Pollution Biology

Human Genetics )
Methodology of Teachlng and hssessment in Zoology
History of Biology

Marine Ecoclogy

Resource Management .

FEcological Genetics

Exobioclogy '

crigin and Evolution of Species

461-14 practicals corresponding to 2Zoo 401 to "2Zro 411

- 462-14 procticals

7 practicals corresponding to 2Zoo 421 (a).

4 praotioals for research project,

7 practicals corresponding to 2Zoo 421 (b}

4 practicals for research project,

;= For EKAMINATION

1) SEMBSTER IITI Courses Zoo 346 & ﬁf1-347

a) In eoch course 2zoo 346 and/%47, 1Y marks
are alloted to project work. -

o))} In co
Zoo 301 te

In eourse

326 to

zo0o 346 = 45 works are alloted to a course from
311 and 20 marks to zoo 321 (a).

200 347-45 marks are alloted to courses from zoo
zoo 334 and 20 marks to zoo 321 (b),

CONte.e3u..

-

o

corresponding to Zoo 426 to;4g0 (any two)
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2) SEMESTER IV : Courses 20051 & 20052

c)

3) All

In each course 2009 ‘and 9%62 15 marks are alloted to project
work .

In “course :Zoo461 - 45 marks are alloted to a course from Zoo
. 401 to 411 and 20 marks to 121 (a) :

In coursejﬁsz— 45 margf are alloted to a course from 200426 to
Zoo450 and 20 marks,t04421 (v) |
the courses of\M.Sc. sem I & (I are uhiversity.coursas.

4) 200321 (a) & (b), courses from Zo0326 to 200334, Zo0421 (a)&(b)
and courses from 2c. 426 to 200450 are Departmental courses. Rest of

M. Sc.

Sem. III and IV are university courses.

5) Project work of Sem, III and IV 'is to be evaluated’ at the end of
year w1th examination of Sem, IV '
6) Project work 1s ‘compulsory, If. it is not submltted by a candidate

his
7} The

result should be withheld. . . ..
detailed syllabus of the courses marked w1th E lS not ready

- ~



[a] N

Details of 2006346, Z00347, 200461 and 200462

Z2C 346 ;- i) 14 PRACTICALS Corresponding to Z0 301 to 311
®* 20 301 : Helmj ithology I ¥ ZO 302 : Expt.Embryo.l

20 303 : Omuithology I Z0 304

20 305 Reprodu. Physio. I ¥ ZO 306

20 307 : Entomslogy I Z0 308
¥ 20 309 : Mol. Biology I ¥ 20 310
® 20 311 :“GEneticé I

Envircn. Toxjcology T
DEVE Bio. I
Physiclogy I

Envircn, Bio. I

-
'
'

(3]

ii) 7Practical® corrosponding to 20 .321 (a)
70 321 (a) Enzymology OR Fresh water Biology
. iii)aprracticals for Research Project.
TOTAL PRACTICALS : 25 PRACTICALS = PER SENMISTER

Z0 347 :~7Practicals corrosponding to each of 20-926 o 20 934
(any two : Total Pract. 14 ) ' ~ ' .
'® g0 326 : Radiation Biology . zo 327 :Bacterial & phage m .-
genetics. ~
20 328 : Drosophila-genetics * 20 329 :Bioelectronics
z0 330 : Endocrinclogy * 20 331 :Interdisciplinary
Z0 332 : Applied entodTQlogy 20 333 :Insect taxonomy
20 334 : Avian taxonomy.
ii) 7 Practicals Corresponding tc¢ 20 321 (b)
Z0 321 (b) :¥Biophysics or Paraéitology
iii) 4 Practicals for Research Projectz
Total Pract.: 25 pPracts per semester,

-

70 461 : i) 14 Practicals corr esponding to 20 401 to 20 411 .
# 20 401 - HeXwnthology II * 70 402 = Expt.Eryology -II
20 403 - Ormithology II Z0 404 - Enviro. toxocology. £
20 405 Reprodu. Physiology“il- *70 406 - Develop.Biology~I1I
Z0 407 ~ Encomology I : ZO0 408 - Physiology II
* Z0O 409 - Mcl.Biology II ’ *Z0 410 - Environ.Bilology II
* Z0 411 -« Genetics IT

ii) 7 Practicals corresponding to 20002 (a)
20 421%(a) Physiology of Reproduction OR Terrestrial Ecology
iii) 4 Practicals for research Project

Total Practs. 25 Practs. Per Semester.

cONtase 2s.
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20 462 : i) 7 Practicals corrosponding to each of 20 426 to 20 450
(any two - lotal practicals - 14 )
20 426 : Genetic engineering and Regambineﬁt ZO 127-Animal virology
DNA techniques
* 20 428 : Animal Physiology . 20 429- Insect endocrinology
* 20 430 : Neurophyeiology z0 431- Insect toxicology
* 20 432 : Tissue culture *>0 433 Poultry sci-ence
* 20 434 : Ichthyology * 70 435~ Insect behavior
* 20 436 : Protozoology * 20 437= Histochemistry
* 70 438 :J;-Epizootciotif ' 720 439- Rasig_ Biotechnology
* 20 440 : Teratology Z0 441- Avian Migration
* 20 442 : Pollution Biology * Z0 443- Human Genetics
% 20 444 : Methodology of teaching % Z0 445~ History of Biology
& assessment in zoology '
* ZO 446 ; Marine ecology * Z0 447- Resource management
* 20 448 : Ecological genetics * 20 449~ Exobioclogy
fb-i; * 20 450 : Origin & evolution of species.
' ii) 7 Practical corresponding to 20 421 (b)
Z0 421 (b) Genetic toxicology or PCFt control
1ii) Practical for research project.
Total practical : 25 practical per semester.
———————— KKK =t o e
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NORTH MAHARASHTRA UNIVERSITY, JALGAON

Apoend X "B"
CI L -‘L'

SYLIABUS FOR M.SC. ZOOLOGY - SEMESTER - ITI & IV

from June, 1993)

M.85Ce Zcology Sem.-IIT

£.0.303

ORNITHOLOGY - I

A) Introduction, Dafiiition of ornithology, shape, size,number

& colouration of hirds,

B) Diet and wav of life Plant eaters, seed eaters, Nectar
eaters. ingact eaters, hunting and scavanging birds.

External structural characters : Characters of bill, tail,
wings, feet otc. RPlumage and plumage colouration, feather tracts,

sequefice of plumaces and moults, Eclipse plumage, moulting

in adulis, plursgs *kangc with moult, abnormal colouration,

colour phase efc.

Brief cutline of the anatﬂmy, histology and physiology of vari-
ou$ body systems of a bird (Pigeon) -

Flight : Contrul, power for flight, souring flight, hovering

flight, flight maintenance etc, - - : o “\2

Finit;on, esmablishment and maintenance of te;ri-

Territory 3 e
terrl bten j, functions of territory - Home range etc,

tory size of

Distribution

E Geod gﬂ1~:¢ d}:tr;bution - continental, insular, marine.
J Seascon disir
a) Ecological distribution -— Major biotle communities, seral
. communities, primary and secondary communities edge effect,
niche etc, : ' LT

a) Altitudlnal distrihution

20_3 304 FNVIRONMENTAL TOXICOLOGY -~ T
1, Iftroduction te~ toxicology : Origin & SCceps..

2. Types of toxic agénts, Viz 3. agricultural, Ihdustrial,
Synthetic, Biotecxins, food additives,

.._3.'Physico - Chemical nature and actlon of enviéonmentam tnxicants,

Bioacids, Organic, heavy metals, rediocactive substameds &
industrial chemicals, o '

4, Impact of toxicants on eOOSyste@. ‘ _ . ;”



o . cont .. 2 .. _ )
5) factors modifying the effects of toxdcants temperature, PH ,
~ of soil & waper, salinity, physiclogical status of organisms,
age, sex, species etec, '

6) Physico-chemical and Biological imdicators of Pollution due to
varions toxicants.

7) Environmental toxicants in air, water & soil, ccceipetional &
industrial helth hazaras.

8) Methodology of Loxin analusis :
thim layer chromatography, gas liquid chromatography, atomic
gbsorppion, statastical analysis of toxiléty data,

9) Environmental monitoring of contormination, bio-accumulation,

LRI |

b;gpraqgfo:paFiqn and bic degradation, biohazonds

Reference Books

Zo 304 g zo 404, ENVIRONMENTAL TOXICOLOGY T & II

-

l. Thomas' J. Haley and William o : Hand book of Toxisology, Hemig— =’
phere. publishing Corporation Washington USA - 1987, :

2.~ Guthvir, T.E. and Perry, J,J, : Introduction to Environmental
toxicology, Elsevier N Y, 15680,

3. Purclom P.W. : Environmzntal Health, Academic Press NY 1980.
4. Casé#ett and Doulls Toxicology : Macmillan N.Y. 1985,

5. Hayes AW, : Principles and Methods of Toxicology. Raven Press
New York 1982,

6. Homburger F. Hayes J.A. Petikan, E.W.: A guide to General
soxicology, Kangar Press Basal 1983,

Jo - Hayes W.J. : Pesticide studies in Ham Williams & Wilkings
Baltimare 1983.

|
1
| t;
'8. Hayes W.J. : Toxicology of Pestiecide, Williams & Wilkins IXII E&

Baltimore 1975. : -

L
9. Baselt R.C. : Biological monitoring Methods for.Industrial LS .
- chemicals, Biomedical Publications Davis CA 1980. '

10: " Bri A. Biochemical Toxicology of Environment Agent Ekevier
. North Holland 1976, -

11, Rand, G.M. petrocelli S.R. : Fundamental of Agquatic Toxicology.
Mewispliere Washington 1985. '

12, £aton J.G. Parrish P.R. Hindricks H.L. "Aquatic Toxicology"
Philadelphia 1980.

13. Berman E : Toxic Metals and their Analysis, Heyddn London 1980, -
14, Nriagu J.0% (a) Cadmium in the Faivironment
(b) Copper in the Environment

(¢) Nickel in the Environment
(@) zinck in the Environment

15.  Andrson L.E. Scott R.M. ;3 Fundamentals of Industrial Toxicology
i} s 1981,

165" "Kendall R.J. Toxic substances in the Environment Iowa USA 1982
17. Adrien-Albert : Selective Toxility., chapman £ Hall 1985
18, Gilman, A.G.; Goodman. L and Gilman,A (eds) (1980) Goodman and.

Gilman's Pharmacological Basis of Therapentics, New York,Macmil:
dn.
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$#30 ; 305 ; REPRODUCTIVE PHYSIOLOGY - T

(I) =~General nature & sexual?periodicity.

—-Patterns & reproductive -cycles :- SRR

a) Seasonal brezders ('SFeep-or Cattles )

b) Continuous breedars - short oestrous’ Cycle (Rat or Mice}
¢) Menstrual cycle - ( Man o¥ Promates )

SEquence of events, - cyclical changes & hormoral control.

vaginal png.

(II) ~Morphology and Histology of female and male r*product1Ve
organs and accessery reproduetivc structures., . '
-~cyelical changeo in the“feproductive”ofgans and accessory
reproducti#e‘structures in the male and female
-Mammary gland : its structuro & development, maintenance
and control, theories of lactation and. physiological integra—
tion, importance of bre ast feeding. . . .
(III) Physiology of ovary :- Pitnitary- ovary- oxis, development and
maturation of cocyteo, endocrine control of ovarian function,
syf ovarian hormones and their action. Molecular mechanism of
ovulation, and i1ts control. Corpus _ :~ its structure,
formation, fate and function. Oviddct- structure of function.
'Structure & function of placenta.- Mechanism of par parturi-
tion. L Lo ' T
( IV) Physiology of Testis : Structure and cyclical changes, develop—
ment of the seminiferous tubults & seminiferous epithe
maturation of t>stis; testis~-pituritory axis, 1nitiation and
control of spermatogenesis, Kiretics of the sPGrmatOgenic
process, duration of the sperﬂbtogonoSis, sperm movement,
vicbility and survival, capacition. Phy51ology and contest
of the male.eccessory organs. Structure’ and- functional “acti-

r ’ . . ) N

- s vity of epididymis. ... !

(V)'- Structure of the pituritary gland, Coll types and thLlr role
in reproduction. gonadotrsphing & their role in reproduction.
~Structure Of the- adrenal gland, role of adrenal in reproduct-
ion chemistry, biosynthesis and action of steroid hormones.
Sex determination; role of hormones in sex differentiation,
Barr bodies & their significdnce. ,
—~Pheromones - their occurrence, structure & physiology. ..
Prostaglandins, their structure, physidlogical action &
occurence. - and 200 405 o |
reference for 20:305AReproductive physiology T & III
Books Recommonded for: M.Sc. part-II _Zoology '

u

K

. . . - i “ Tt " . . " S - et PO

1) Parkes, A.S. ¢ inrshall's physiology of Reproduction, vols I to
. . . - IIT.



—l -

2) Parkes, A.S. : Patterns of_éexuality and Reproduction -,

3) ©Nalbandov : Reproductive physiclogy. '

4) Austin, G€.R.& short,R.V. : Reproduction in mammals (Vols 1 to 8)
5) van Tienhoven : Reproducti&e physiology'of vertebrates,

6) Hanssou 3 Physiology of Reproduction. |

7) Asdell : Patterns of Reproduction-

8) Mclaren : Advances in Reproductive physiology (vel. 1 to 6)

9) Hafez, B.S. and Blandau, R.J. : Mammalian oviduct "~
10) Gayton, A.C. Horrobin, D.C., Greep, R.0. : Repréductive physiolo~

gy, M.T.P.,International Review of science, vols, 5 to 8

11) Rowlands, I.W. : Comparative Biology of Reproduction in mammals
( Z2.5.I. Symposium)

12) Young and cokner : Sex and Internal secretion
13) Mckerns, K.W. : The Gonads.

14) 2Zuckerman’'s,S : Ovary (vol 1 and 2 )

15) Asdell, Biology of gestation (vol, I & II )
16)' Finn ahd Piter : The uterus

17) Labhart Alexis : Clinical Enclocrinology

5

18) Swyer : Reproduction & sex U 1:}
19) Code, H,H. : Gonadotrophins. |

20) Schultér, Busstein & (Cooke : Molecular Endocrinology of the
steroid hormones.

21) Malkinson A.M. : Hormone Action.

22) Astwood :-ReCGnt progress in Hormone research

'23) Burrows : Biological action of sex hormones

24} Turnér°énd ﬁagnafa t General'Eﬁdocrinqlogy.

25)  Pincus and Thimann : The ﬁormones ( vol. T & II )
26) Martini & Ganong : Neuroendocrinology (vol. I & II )

-

27) Lipyd, C.W. : Endocrinology of Reproduction.
28) Gay, C.W. : Sciesntific american (vol I,II,IV,V & X )
29) Nalbandov : Advances in Neuroendocrinology. - -
30} Holmes, R.L. & Buall,J.N : The Pituritary Gland, A comp. Accounhig _
31) Howe,A (1973) Pars intermadia its structure& Function
Review, Journal of Endocrinclogy., 59,385-409,
32) Well, P.W, : The Prostaglandins (vol I & II ) .
33) . Gringhton etal : control of ovulation
34) Villee,C.A.: control of ovulation
35) Cowie, A.T.etal. ::Hormonal control of loctation .
36) Blandau, R.J.: The Biology of Blastdécyst.
37) Johanson,A.D. and Gomcs, W.R.: The testis {(vol ito 4)
38) Patten : Development of big
38) Corner : Hormane in Human Reproduction . e

40) OGrecp, Koblinsky & Jffe : Reproduction & Human welfare
(Review : Reproductive scicnces & contraceptive Development)

41) I.C.MuR. (New Delhi) : Technical Handbook on Intranterine
controleptive

42) C.5.I.R.: Science Report : Article by Nandi : Plants for popula-
tion control.

43) Lendnicer Daniel & Contraception, "The chemical control of Ferti-
-litY- . -



-
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- . . : P J

447 Hal,AnoLrson, Smart & BEsser : Endooriﬂologf. -
45) aAustin, Cq ‘R. &-short RV Reproduction in mammals vol. 5 - -

46) Zarrow otdl
,47) Daniel J.c.
48) .Wischi Devolopmsnt of vertabratas ;
49) Brachet.. hemical Embryology.
:_563 Ravan Outllnes of Developmental . physiology. _
51) w1ﬁdle -

52) Corner -:* Hormones in human reproduction - -. L i

:l‘*-_»ét

20

( Artificial control® of Reproduction ) !
Exporimsntsl Endocrinclogy * '

L

L]

Mothods in mammalin‘ Embryology.

- : ) -. ';.l,,_. e ‘*":i

Phy51olooy of Foetus’

I.t

e ot

: 306 DEVELOPMENTAL BIOLOGY T

1.

. =Protein synthasis. = - . o ;g' o

Cellular and meclecular aspects of gamotogenosls.;i
—Spermatogonesis : ultrastruotura, biochemistry._{_w_t

b

~Ovogenesis and ng organizatlon. S "_ e
=Gaena ampliflcatlon and undormethylated DNA T M“Jf .

-Synthosis andg storago of maternal mRNAs rRNAs and RNPs. . [
1 ¥ -f“ -

Molecular Blology of aarly dLV@ldpmunt-
-Fertilizatlon. ‘
-Maternal mRNA utilization.m

 -Maternal rRNA_ utilizatioh. — _ fn’Q'Qif o

3.

e

-

-NUoloar transplanation expariments.

x

~BExprassion of motornal and’ patornal gaene s?} gonetic evidence., _ !

r?""_\, A PR

ﬁell Biology of early development.

1

_-Role of cell cycdle and. changes in - DNA roplicatlon—inltiation sites f .

-RegulatiVo and mosaic eggs, cleavago and blastulation; determi- >
‘ nation. -

~Role of eell surface and microtubules.

-Presumptivo fate maps, morphogenotlc movemonts and gastrulatlon s
T An  invertebrates and vertecbrate;

i
!

—Embryonic induection - compe tence, evocation and lnducurs._.J_i _
Mbrphogono31s -and organogonesis.;“ T '-?f§}~

~Development of thé¢ neural crest and 1ts derivatives. DT
-ILvslophent of thm vertebrate kidnsy.

"-Devglopment of the musculature. L . e *

-Heart motphOgeno31$ and the role of cell doath._ : Nu_ o e
-D%velopment of the tooth. - caf ‘ '
Larval dev»lopment and motamorphosis. :'ﬁ;r:'

—ELvelopment of Inscot larvae, rolé of - Juanile hormone, formation;n =
-of DNA«and RNA-,puffs in the salrvary gland, chromosomes and
hoat-shock prerlments. Mctamorph0518.~rﬂ

—Metamorphosis in émphibia. Role "of” hormones, tail regression;

restructurization of. rogan system, Neoteny.

il



S /
or - PR
- N - - L e . !
e S e . BT L R R . R
—LTAr Lo " : . | Ve ,a«r ,g-s
6 Y L =+ L - g "*‘ - "
;-
A
I . R
= b A oo T

Reference Books =~ S

Fate ;(‘&15‘_—-‘-‘1 g L
a1 derBalinskt; Bul.w (1976)—Intmdu§tion tojErrbryology, Saunders,
Ty TG TI rLeoes

Philadedphia. ' Faper ©pug A0 n muio.ﬁ—ﬂ"
) =y 'rr ..,.1 !
2. Berril, N.J.and Karp, G. (1975)-Develo rnental Biglogyﬁnd'G:@aw-—
i1l New ¥orkgord. J““v“’ N s Jiﬁoq B u;J—: mu I: —-[Iij_ij'J--’;i[ -lJ,;&
P efl Al g ONngIOM .
3. Abercronﬂ::id'e M.J, Brachet, -Qiéﬁﬁdﬁiﬁg}:éo Eff56l)L AC {fjgnces_ic-n

mWhogenesl-E&J‘gol _&-1%, gcac;emic <Poas 5;{31»1 315. :,rm mgo Loved-

L2 VEIL < . FO o N e
4, Coward, 5.J. (1973)—De%%§§pmen§§1jﬁegulamidn'ﬁﬁsp@@%s“éfttell
DifferentiatiOP; ACAG emichr‘egs"ILrIge%mYoF 150 ﬂri{r:;rﬁo _L,\qu..
LiJL [ =
Ba Bal.‘LsJ, and-Billets FiS.~ {1973 - eieeilb%?el%niﬂu‘ jte.lopmen—
nt” an Diﬁﬂe‘renatﬂa:bboriy Oa#:briélge Lo iFdFs fﬁ’ﬁ} S8é&. o xh-

_ﬂ-
6., Cameron, IT,A.; Padilla, GJ’M.r_ E%‘h‘uﬁ rfﬁ{a%m;ﬂenimﬁo 1) oS s

it ( NI .-
Developmental @spe ‘t%l%’){d@;-ﬁm I @y@lem cadeny gpiggﬁi{ f
7« MPocke, 66 onwhrds f(:_prrenﬂs_fglppﬁqsarm Eeveid?mehﬁe Biolo-
M V.UL o iy Y - wk £ A 1 LHAEET L T
noL3emio gy, Mé?ﬁ{ic 55, Orx: ool 3 -r:r.rj‘ iiluiq g Eiqrmi,mo aud 3o -

: eAe E’of‘ifs',orﬁﬁ“ﬁ?’fﬂ-ﬁ Jﬁfnyﬁ.cﬁobf of .thes r?hibifamv ]}ifu Jm‘.‘:r‘pde__mic
press, New York., & Lporgioms jm al ‘.B;"‘ fr'f“m“l'%xj (L& N

= gnome:iemw )

tapte ﬁﬁ‘ééﬁ? ‘L.flfg# aﬂ&”@ﬁéé&, :”i‘ §I’O?197§qu‘5[gghanfsm ‘Cﬂ) ellf ‘Changé

T8R!
18, Ede, D.A. H:Lnoh]ii'if:‘fé‘e’”1 .‘ﬁejgﬁ’ﬁ §Qf$ 'ﬁm Tfé'; V_-er%gg:tgie- Limb

eolio foljand iscmitd »Mé’ﬁphoﬁ’ene%a_e, Cambrid er~Universit Pressy« if (€
I 1 Y‘VLJFJ. Ui

O s 2 P SEJehnser,l (M, H,LC«(IO‘Te)a— Devefopment An IMammals, AVol: 1-3,5NorEh
Lo pHolland Publi C6.- .
crie AR g SETE O pe TP

12, Fulton, C.and Klelm, a0, (1976) —Exploration in Developnjgptal_,
i°1°(gY:, Haryard .University .Pressd , s m adaiiov Lj Ay

R A 41, Ve 199
i3, Lash,J. and Whittakar, JiP. (1974)-—Concepts in Development,
S8inauer Assoc, Inc. Publ. . .. . . . *'-"* PESEE A b Loes
14, Raven, Ch.P., {1959) ~An Gutline of Deve-lopmentraﬁ“-Physiblogy,
Perganion Press, . @ S g w;(p Q{;)bﬁﬁ'ﬂﬁl.ndpogﬁféh--@
15.  Romanoff A. ~r(iEH!iO)--’}’he Avian Ernb J“acmillaﬂf Press. ;vr«'l“ ,
-vr:r:vrifci AT :
16. LeBue; J. 2nd Gordon, A. S, (1973)-aHumoyaldControl ongrow:th and
Differentlation,,,Ac:adémic Press,. New SXYOrKat: 13i Tk 1. piF fa e
rrtve L0 madtdF T .JHJFLQ:_‘*I"JV‘JQ“

"17.- Symposia of the SOCletY for Developmental Bilologyie Al}.I’IVg’cumes.
R S : Ay ofbgEom 3
18, Davidson, H. (19?6) ‘~Gene" Activity during Barly. Develd:pﬂent,

Lz Yo Jnumgolov J
Academlc¢ Press, New-York, .xw Lf"( D uiu'\»i“’ Y

19, Watson, J.D. (1978)—Mqiec1ﬂar Bi*ology‘fof‘f‘the Gen'e?r 3rd“’Edh, Tﬁ. A,

Benjamirn Pub]l_tri yut 1. - F,,r b j.uc,ru. iu -ma{':aw.[ vﬂ-—

mol gy oy p RS Topics in De_ve:lopmental Bioioqu El.9’?2 onwar&s) ry
g1b0 W‘b'er‘ff m\(1968-75)-—Bioohemostry Bf *fmima ADexg,_eiopmentﬂLVcﬁ.p i-*iii
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28 s 307 3 ENTOMOLOGY - I . C L e v -

¥

Integument and its derlvatives. comparative study of I-Iead and
tts appendeges, Thorax and its @ppendages._ Abdomen and its
appendagés. Light and sound producing orgazis. c:o;nf:-a,rative _
‘anatornical and histological etudy of Alimentary, '::irc:l.llatory,,\c

ventilatory, Excretary, Muscular, ‘Nervous and Reproductive

L.ow. C!-

systems; fat body. sence organ‘!s and*exoorxne glands. e
iy . LA \__.'; j,n_ .?‘5_ j_.‘i.f.ﬂ"'
' N e R TED
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jgp‘Reference Books
1. Imms' Text Book of Entomolegy-By O.W.Rlchards and R.G.Davies,
(Methuen & Co.; Lond on, 1977). Vels. I and II

2. Principles of Insect Morphelogy-By R.E.Snodgrass, (Tata,
McGraw-Hill, Bombay, 1973)«

3. Introduction to Comparative Entomology-By R.M.Fox and J.W,.
Fex, (Reinhecld, New York, 1964),

4, The Insects : 3Structure and Funotion-By R, E.Chapman (E LeB.Se~-
& B, U.P. London 1972).

5. General and Applied Entomelogy-By K.K.Nayar, T.N. Anarithakrishan
and B.V., David (Tata, McGraw—hlll, New Delhi, 1976).

20 : 378 : PHYSIOLOGY - I
1.- Preibiological chemical evolution and origin of life; Bvolution

of metabolic Pathways and nutritive types: Evolution of
- -~  sgpeciflc proteins cytochrome C and haemoglobins,

2. Camparative animal nutrition : Calorimetry anol energy orpects
of the diel- essentlal fatty alidss nitrogen ba’ nce; sterol
requirements- chemistry’ and metaktolic functions of water-solu-

and fat - solu ‘utamins : mineral natrition:; distri-
bution and specifiliity of digestine enzymes in the animal
. kingdom; Correlation between diet and dlgestive enzymes,
3, Metabolism 3 Comparative 55peots of therﬁetabolism of
fats, alids, perphy . purine, Pyrimidines and
sterots., excretory nitrogen metabolilism, synthesis and funtion
of polyamines; Prostaglandlns : chemistry and role- metabolic
ape01alizations &af animals to anoxia, flight of Palsasitism.

4, Deloxification mechanisms and-the‘role'of.micro somal mixed
function oxidase _ o

5 Physiologioal and biochemical aspects of

6. - Immune responses’ in anlmals.

Te Physoilogloal compensation to environmental variation :tolere-
nce and resistnace; accllmatlon and acclimatization, confor-
mity and regulating patterns of acclimation. _

s, Osmotic relations of animal 3 wvolime regulation- osmoconform-
| rs and intracellular 1somatic regulation- extracellular and
-isomatic regulation in hyperosmotic and hyposomatic media,

regulation of water and soil balance in lerrestrial environ—
ment, extrarenal salt exoretion, ionic regulation. -

. Blood prigments Chemlstry and role in gas transport,
restviratory adaptations. -

10. Thermoblology { Effect of tempreture on biological pro
Arrheniua equation and activation energy: adapto~
tions of animals to tempreture extfemes:;'physiological and
biochemical aspects of thermal acclimation in poikilotherms;
mechanisms of thermo regulations in ‘homeoctherms: hibermation.

11 Pressure as an envirommental £. -~ and adoptations of

“animals to high altitudes and occcanic depths.




12,

~ 3
cont,,.B 5
Biologlcal rhythm : Rhythmic activity in blological systeag

exogencus and endogenous clock hypoth951s, cellular - aspects.

REFERENCE BOQOKS

1,

6.

Pligh, J.J.L.  (Loudsiev, Thompson A.G, Mac Donald) :
Environmental.Physiology of animal,-Blaci wey Scigntific Publi-
cation, ' ' ' ' _

J.A. Nerstain (1972) P Biocgemical fesﬁonées ﬁo Envirconmental
stress, Acud, Press, ' o : -

Dunn, A, And Arditti, J. (1968) Experimental animal physiology
Experiments in cellular ang general physioiogy

Holt Reinhant and Winston, Inc, N.Y,

-Gu?téﬁ, A.G.\(1986) : Text book of medical physiolegy, 7th

edition, Saunders Publications .

Hill, R.W. (1976) s Eruparative physiclogy of animal and Environ-

mental approach. a ..
' Harper and Row Publi., New York,

Leyedah, B.H. and Barber, A.A. (1963) : Zoethouts laboratory

Experiments in Physiodogy, "6th edition.- ' | el

The C,V. Mosley Toplan Co.'Ltd:, Tokyo, Japan.

Leavell, L.C,, F.M, and Ml]ler, M.,A. (1964) : 4th edition.s

. workn book and laboratory? ‘.anual in anatomy .and Physiology.

the Mac, Millan Co,, New York _

Bernard, L, Oser (1979) : Hawk's Physiology chemlstry, TMN
Published Company Ltd, New Dz=lhi, ‘
Practical Course in invertebrate Physiolegy. . , ’

: 309 ¢ Molecular Biology - I

10.
11,

12.
13,
14,
15,
le,

!

Structure of sugars, amino acids,. bases, nucle051des and nuclecti—
n des,

Chemical bonds,.energywrich linkages, weak inéeractions,'coupled

interactions and group transferl_ . e . ' ';:}
Primary, secondary . and ‘tertiary structure of DNA A

Methods for determining the primary sequence of nucleic acids.
Primary and secondary structure of tRNA,

Structure of MS 2 Phage RNA.

Primary, Secondary and tertiary structure of proteins. .

The concept of template surfaces,
Mendelian vision of living state,.
Chromosomal gene organization, .
Structure, organization and function of genes, structuré of lac

opercon and regulation in phage lambda, structure of plasmid genome,
Genetic code, :

Structure of chromatin,

Nucleic acid polymerases,

DNA replication., ) : i
RNA transeription.,




Reference Books A .onc

1)

The Molecular Bilology of’ Gele, J«Do Watson, 1978; Qnd'Edf€ion,
WalAs Benjamln and Co.

2-4) Gene Dxpression, by 3.Tewin Vols. 1,2 and 3. Wiley-Intrescience

Publ., 1974--78. )

5) Gene Activity During Early Development by E.H.Davidson. Acad.
Press liew York. 1976, '
6) DNA Syntheesi:, A“'Corbergﬂ 1974, W.H. Freeman and Co. 1977, San
Francisco. ' .
7}  Molecular 3'clesy of Mummalian Genetic ‘Apparatus by P.0.P.Ts'o
1977. Merin-Holland Publi. Co. B
8) Biochemistry of Nucleic Acids. I,N;Davidson, eighth edition, 1977
Chapman ans a1l puni-
9) Handbeook o Zischemistry and Molecular Biology, H.Sober,3rd
Editiorn, Crerlzml Rubber Co. Publ,, 1978-79,
20_: 321 (a) Fnogymalogy,
1) WNature isclaxnion, characterization, classification, speclficity
and mechanism uﬁ‘actj”n ‘ .
2} PFactors offcciing engyme activity.
3) Singel substate reactions, steady-state theory
4) 3isubstrate roactions ~ Types of Clealand notation . o
5) Inkipition compekitive & nen competitive inhibition. Allosteric
activation & inhiikitlion - Sequential & concerned symmetry modals
using Asprrizlate transcoarbamylare as an examples Engyme /Turnover.
6) Mualtiengyme corvcles, regulation & metabolism Engyme Biosynthesis &
7) Control of Bissynthasis of engymes
8) Mechanisms of enzyme reactions
Q) TImmobiliged engymes & their applications
10) Structure and function of Lsogymes.
11) 2Zymogen activation
12) DPiagnostic, clinical & anclylical application of engymes.,
13) Coengymes. -
References
1) Dixon. M & E.C. Webb Engvmes Third edltion 1979. Academic
Press New York. :
2} Principies in Diochemistry Lehninger. AL. CBS Publ. New Delhi,
3) Fundamentals of Dngvmology second edition. By Nicholas ¢ _
Price and Lewins stevens, ' '
4} Basic Biological Chemiefry. Malhar & Cordes., Harper Internatio-
_ nal Edition, New York. -
5) Biochemical Ca]culations,'an edition irvin;EH-Segel, John

Wiley & Sons, New York,
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76 3 321%{ah - Fresh Water Zoology ' k.

1. Historical perspective present problems of Limnology with spe-
cial reference to India.

2. Physics and chemistry of fresh water.

3. Classification of habitats and ecclogical zones.

4, Biotic associations and complexes,

5. Anatomlcal and physiclogical adaptations to life in fresh water
osmoregulation, To, fodd/feeding methods, protective adaptati-
ons, locomotion.

6, Biology and genstal organisation of fresh water organismss
{a) Protozca, Porifera, Coelenterata
{b) Platyhelmithes, Nemertea, Rotifera and Gastrotricha
{c) Nematoda, Nematomorpha, Endoprocta, Ectoprocta
(@) Annelida
(e) Arthropoda
(£} Mollusca
(g) Fishes and Pisheries
{h) Amphibia, Reptilia, Aves, Mammals.

7. Freshwater productivity.

8. Biogeography of freshwater animals in India.

Reference Books

1) Ecclogy of Inland Waters and Estuaries—Reid (1962).
2) A Guide to the study of freshwater biclogy-Needham and Needham
3) Freshwater Blology - Ward and Whipple.

4) Limnology - Welch (1952).

S} Limnological Methods - Welch ( 1948 ).

6) Some aspects of life in fresh water - Popham (1960).
7) ¥Fundamentals of Limnology-Ruttner (1963).

8) Animal life in Fresh water -~ Mellanby.

9) TFreshwater Animals of India-Tonapi (1980).

10) Freshwater Ecoclegy-Macan (1963),

11) Life in lakes and rivers-Macan and Worthington.

+
-
-,

Z0 3 321 (b) Biophysics . SR a

1. Simple Math.i:—= What is a derivative, what is an integral, what
is a differential equation, %hat is a vector and a scaler,
cector calculus.

2. Structure of an.atom and spectrum,. Quantum mechanical solu-
cion for hydrogen at-m, isotopes and radicnucleides,

3. Atomic and mdlecular spectra and spectra »f biomolecules,

Weak and strong interactions : iaonic bonds, covalent linkages,

hydrogen bond and dipele interaction,

5. Laws of themodynamics and concept of free energy.

6. Biloenergetics-electron transger chain.

7. Biloluminiscencesy

8. Reaction kinetics, Michaells-Menton kinetics,

C



-

5. o mm 13 -

13) Levine, N,D. (1961) -" Protozoan Parasites of Domestlc_Anzmals

and Man! Burgess Publ. Co, Minneapolis, Minn. ' _%;H

14) Noble, E.A. and G.A. Noble (1971),.-"Para51tology the bwolo-
‘,‘igyﬁqf,animal paragites", 3rd Edn. Lea and Febiger,rphilaﬂelphiaa

15) Read, G.P, (1972)4n:ﬂ_Animal Parasitism". Prenticé--Hall,
Englewood Cliffs, N.J. D

-t

16) Smyth, J.D. .(1962) -"Introductionr to Animal Parasitoiogy“

LY

English Univ, Press London., - ‘ . o . . -

Coe
r I !

ST 2325 g jation Biology,

1) Pasdiation and interaction with matter.

INCey

»
*om

2} Interaction with bioclogical mclecules, o2 eﬁfect_and Target

- -+ o H L

theory.

.3 Tracer techniques ; d051metry of ioanlng radiation, zguthn-aAdio

-

ograohy, sciaolllation spectometry..

-

4) Effect of ionizining radiation on DNA, characterization of DNA

damage and repalr.,

L.

,,_‘,,. 3 e

9) Effect of ultraviolet radiatioq of DNA, characteriz tion ol

o damage and exe151on repalr. . - . y

6) Effect of radiatlon on Cells-cell survival, transcription,
replication( T atlon respiration, .

7) Radiation carcinogenesis.

8)., Radiosensitivity and rgdioresistance.; . r

_‘ .

.

DN

DNA

;'_9) GRadioprotection, phy51cal and biologiwal scavengers anr rodAdn..

. o

m: mLCang acents.

-
-

10) Radrooheraphx—orinc1p1es and application.
11) Nuclear imaging -X-ray and nuclear scanning computerized

diaxiai'tomography¢ , R VT

30 & 327 Bacterial and Phage Genetics. . N

— T P

.Classificatron of bacteria and the cell organization of a:

- Pro?ayotic cell

Cla551f1ca+ion of bacteriophages and structure
rransformation
Conjugation R R
Bacterial DNA replicdation.
Recombination ketween DNA duplexes 4

- BacteriaI*pperons/Lactose operon/his, gal-arg-,complex gen<
clusters/induction/repression . 7 .. o
Phage laﬁbda, infective pathways, development
Genetlc system of T-even phages
Genetlc system'of T-odd phages
Single strand DNA phages ‘
RNA phages

) Transposible elements/mu bacteriophage system

A
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1.
2,
3.
3

4
S5
6o
T
8.

%

t 328 3 Drosophila Genetics

General remarks and advantages in use of Drosophila

Linkage groups and mapping of genes.

Lethal, semiléthal and . subvital genes; dosage compensation, sex
determination and sex linkage, dominant leﬁhai system.

Polytene chromosomes, puffing pattern. |

Genetics and biochemistry of enzymes and special protéins.
Karyotype evolution in genus Drosophila,

Mutagenesis, types of mutations, phenocopies.

Systems for detection of mutations,

Developmental genetics,

Reference Books.

1)

2)

20

The Genetics and Biology of Drosophila Eds. M.Ashburner and T.R.

F., Wright Volumes 1, 2a, 2b and 2¢, 1978, Academic Press N, York.
Studies in the Genetics of Drdsophila— Ed. M.R. Wheeler, Univer-
sity of Texas Publication, Austin,

-/

t 329 3 Bioelectronics

1.
2.

3.

5.
6.

7

Be

20

Definitions of charge, e.m.f., voltage, current, units of measure
Simple electrial circuits— Ohm's law, power, wattage etc., para-
llel and serles combinations, potentiometer principle. Kirchoff'ls
laws, effects of electrical current, heat magnetism etc. Princi-~
ple. of grounding. _

Electricad circuilts containiﬁg #2slistance, 1nductance and capa-
citance, A.C. circuits (frequency, wavalength etc.); Time depen~
dent wave forﬁs—square, pulséd, triangular, remp etc.

Vacuum tubes—thermionic emission, diodes, photoelef#tric cells.
Cathode ray tubes and gpplications-oscilloscope, etec.
Semiconductors, P.N, . uions{ rectification, PNP and NPN —~
transistors, amplifiers and oscillators. Hg
Characteristics of biopotentials and biosignals-typlcal ampli-
fiers and discriminators used for detection of biological signals.
Analogue and digital storage of bioleogical signals. Concept of
digital electronics and applications. {

$ 330 ¢+ Endocrinoleogy 1

1.
2.
3.
4.

5.

Te

Phylogenetic aspects of endocrine systems.

Histology of endocrime glands, .

Hormones, hormone receptors and mechanisms of horméne acticn.
Neuroendogrine relationships, neurosecretion in verﬁebrates and

invertebrates. _
Chemlstry of invertebrate hormones and their role and mode of

action in the control of metabolism, tanning, salt and water
balance, reproduction, moulting, metamorphosis and chroma*tophores,
Hypothalamic control of endocrine functions in vertbrates.
Chemistry, function and mode of action of pituitéry, thyrbid,

prarathyredd pancreatic, adrenal, gonadal and pineal hormohes in
vertebrates.



.

11,

12.
13,

14,

_— 11 —e

Diffusion~passive, active and facllitated, Donnan equilibrdum.
Electrophoresls, electroendosmosis, isocelectric focusing,
Nerve potential (biocelectric potential)., nerve conduction
phenomenon and Hodgkin-Huxley equation.

X-ray diffraction-crystallographye

lonizing radiation-dosimetry, interaction with bilological
molecules 02 effect and terget theory.

Theory of centrifugation—sedimentétion velocity-sedimentation to
equilibrium - diffusion egquation, -

Reference Books,

1)

2)

Z0

Molecular Biophysics, R.B.Setlow and E.C.Pollard, 1962, Addison
~Wesley.
Biophysics - H.A. Epstein, 1974.

: 321 (b) .+ Parasitology.

1)

2}

3}

4)

5)

6)

7)

8)

Parasitism ¢ Concept, origin, evolution , advantages and
disadvantages in the parasitic life,

Classification of parasites according to habitet,_microoenviron—
ment, degree, host specificity, association with hést, behaviour,
evolution, taxonomy cetc. ' T

Kinds of hosts 3 definitive, intermediate, primary, secondary,
specific, paratenic, carrier, susceptible,- resistant, accldental,
reservoir, vector, '

Models of parasitic invasion 1 passive,'mechanical, active, con-
tact, transovarial; pathways of entry, sites of habitation,

Host specificilty s definition, origin, cypes, structural,
physiological, ethological, response, tissue, ecological, phy-
logenetic, .

Habitats and environments of parasites : vertebrate digestive
system environmental conditions in dlfferent_part of the system;
blood, reticulo-endothelial system; £issues and other microhabi-
tatss invertebrate; intra-and ihterspecific competition in the
microinvironment, '
Structural, physiological and hiclogical adaptations of parasites
for infectiousness, establishment and transmission:; shape., size,
attachment and protective dewicesfeeding aids, locomotion, respi-~
ration, metabolism, reproduction, life cycles, regressive chan-
ges, resistant and quiesceﬂt free-living stages? parasitism:
specialisation or degeneracy?

Host—-parasite system: effects of parasites on hosts-mechanical,
nutritiocnal, destructive, toxic, biclogical etc.

Host's reactions to parasites & resistance, compatibility;
immunitys cellular and tissue reactions e.g. phagocytosis, in-
flammation, repalr, abnormal growth, humoral reactions (phy sio=
logical resistanc., immune response) s premunition; avoidance
of parasties by hosts; inflaunce of host on parasite life cycle,
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9) ~"Hyperinfestaticn : infection, dieeaSe, crowding effect,rseIiﬁ
cure. 7Hyperparaeitism- multi-stage complex, hyperpareeitic‘-
trarfsmission, multlparaSLtlsn, parasite~mix. T

10) Disease cycles @ concept of diffusion (dlssemlnatlon) prﬁnEip—

les of c¢ontrol; protectlon ¢r host, control in mnd cutside the
_ . : St e ) host _
11) Measures'of contro;*Of“ﬁarasites; chemipal, biological, ‘cultural,
: “therapeutic. T ' _ |
12} Economic imﬁortance : diréct effects .on human and animal life,

economic losses in agriculture,. poultrys farm animals fisheries
B etc.
13, Population bilology : parasite~host, predator—prev interactions:?

pyramid of numbers; seasonal variation of parasite populatlons,
irfluence of host age on parasite p0palatlon- effect of host

migrations on parasite populations. - :

14) Parasites and zoonosis: Viral, rickttsial, bacterial, ﬁﬁotozoan,
helminthic, and arthropod diseases,

15) Study of the following parasites w1th respect to geographlea1
dlstrlbutlon, habitat, structure, life cycle, pathogenicity., -
treatment and“prophylaxlsn Teishmania donovani, Schistosomra sppe.
Echlnococcus granulesus, Clenorchis sinensis, Trichinella spira-
lis, Enterobius vermicularis, Ascaris lumbriCOides, Ancyylostoma

ducdenale, Dracunculus medinensis, Sarcoptes scabiel.

Reference Books _ . ,

.1} Burnet, . M,and D,0,White (1397.)~"Natural History of Infectious

. =;Disea5es“' Cambridqe Univ, Press, Ceﬁbridge;jLondon, New York,

2). Boygott, J A° (1971).. ®Natural History of Infectious Diseasel,
-Bdward Arnold, London, C

3) Canning, E,U, and C,A. Wrigh% (Eds.) -V Behav1ouraL Aspects of
‘Parasite Transm1551on‘ Academnmic Press, London

4) Chqndler,lA Co and C.P. Read (13870)-" Introductmon to Paras*tof~)
logy". 10th edm— Willey Eastern, Delhi. “‘

-i5) .Chatterjee, K D (1970) "Paras@tology. (Protozoology and Helmin-
thology) in relatlon to clinical medicine". llth Edn,, Chatterj-
es Medlcla Publ. Culcutta, _ o

6) Cheng, T.C, (1964) - The Biology of Animal Para51tes“ Saunders,
Phlladelphla, London ‘@nd Toppan, Tokyo. o '

7) Cheng. T.C. (1979)—“Symbi051s“, Pegasus, New_Yerki

8) .Croll,.\N,Ao (1968) =% ‘Ecolody of Parasits¥,.’Heinémahn: ~Hpnlon. -~

9) @roll,-N.Asn{2973) -"Parasitism and. Other Associations", -
Pitman Eedical , London. - |

10) Dogiel, V. A (1964} -" General. Parasmtology“. Ollver and Boyd,
Edinburgh anq London, ’

' 11), Jones, AW, (1967) - @ntroduction to Paras:.tology"o Addison-
'-WeS;ey; Readin Massg, ' o

12).Lapa§e{’G. ti951) " Parasitic Anlmal”". éambridge Univ. Press,
Cambridgeu; thdon. B }

N .

N T T
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cont, .15

- . - T

8. Hormonal control of dlgestlon and renal fUnctioo.

9. Hormonal control of amphlbian metamorphesza.
10. Pheromones,

REFERENCE BQOKS

i1, C.,D. Turner and J.T, Bagnaral(1976) -~ General Endocronology,
W.B.Saunders., -

2, D.Schulster, s, Bursteln and B A, Cooke (1976) ~ Molecular :
Endocronology of Steriod Hormones, John Wlley._ : |

3. P.J. Bentley (1976) - Comparatlve Vertabrate Endocrinology.
Cambridge University Press, _

4, W.,J. Burdette, Ed, (1974) ~ Invertebrate Endocrlnology and
Hormonal Heterophylly, Springer - Verlag.

20 = 332 : Appliead Entomology . . : £ :
Fundamentals of Agricultural, Forest, Medical and Veterinary - !
. Entomology. E

General blology of important pests of crops cultivated'in -
Maharashtra " in particular and India in- general egg. cereal pests,
fihr»m- pests, vegetable pests, fruit pests. .
Important pests of forest trees and remedial steps to check their
infestation, é.d. Termltes, forest defoliators, barers, sap suckors,
Brief outline of medicla and veterinary entomology with refercnce .
to important measures to control the vectors,: ' , '
House-hold and stored grain pests and their control. Principles
and methods of insect control in brief : Mechanical, Biological,w”:~ '}ﬂ
Radiological techniques. Use of sex attractants, chemosterilants C
and hormones in insect control in brief,

Useful insects of eccnomic importance,

BOOKS RECOMMENDED, '

1, " Fundamentals of Applied Entomology” By R.E, pfadt (Macmillan, ‘
New York, 2nd Ed, 1971). = - - o

2., "Introduction to Applied Entomcloty" By J.R.I. Shoot“(Longmans
Green London, 1963). !

3, " Entomology".By D.N. Roy and A.W.A. Brown (The Bangalore
printing and Publ. €o.Ltd., 1970). T

4, "Insects and other Arthropods of Medical . Importance" by K G. V. ,
Smith, (Trustees of Brit, Mus. Lond. 1973). e |

5. Crop pests and how to fight them"” (Govt, of Maharashtra Pub.,Bom )

6. "Insect pests of Crop by S. Pradhan (NBY, New Delhi, 1969).

+

‘0

I
|
|
s
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Bn 3 333 : Inséct Taxonomy.

Origin, evolutibﬁiand inter~relationships of insects, principles
apd histowy of insect classification; classification of following
Eﬁsect orders up to famllies,

1) Thysanara, (2) Collembola (3) Ephimeroptera (4) Odonata (5) Orthe

optera (6) Diétyoptera (7) phasmida (8) Dermaptera

(9) 1Isoptera (10) Mallophaga (11) Anoplura (12) Thysahoptera

(13) Hemiptera - Pentatomidae, pyrro chodldae, cimicidae, Belosto-~

midae, fulgoridae, cicadidae, aphidae, Aleurcdae, Jassidae.

(14) Coleoptera -~ sub - order - Aéephaga. Carabidae, cicindelidae,
dytiscidae, sub. order - Polyphaga. staphylinidae, Hydrophi-
lidae, cantharidae, coccinellidae, Dermestidae, Buprestidae,
Meloidae, Tenebrionidae, curﬁlionidaef Scarabldae,

(15) Lepidoptera :- Nymphadidae, papilionidae, Lymantridae, Satur-

' "n'i‘dae._geometridae, Noctuidae, Pysalidae, Sphingidae
(16) Hymenoptera :- Tenthredinidae,. apidae, Ichheumonidae, Braconi- .
. dae, ‘ ‘
(17) Diptera s3- Chironomidae, culicidae, Bombycidae, Hippoboscidae,

Agromyzidae, Tachinidae, Muscidae,

References.

1

1) Ross & Ross-- An Introduction to Entomology.

2) V.C. Kapoor - Insect Taxonomy .
3) M.S. Mani = A Text book of Entomology.

29 3 334 3 Avian Taxonomy,

1) Definition of avian taxonomy. Original birds, brief outline
of bird evolution. _
2) Ancestral birds - Archaeornithes.

N

3} External structural organisation of birds from taxonomic View

-~ . ) point.
4) Study of brief comparative account of boues from taxenomic
point of view,

5) Classification of Ratitae. .
6) Classification of Carinatae.
7) Nomenclature,

28 1 346 3 14 Practicals corresponding to 20:303 Ornothology I

1. BStudy of different types of beaks related to feeding habits.

2. Study-of different types of feet relatd to habitats.

3. Study of different types of wings related to flight

4. Study of different types of bird feathers,

5. Study of general enternal charac¥ers & nisceta of Pigeon
{ eolu livia), '

. B Dissection of digestive , destriratory and circulatory systems
of Pigeon.

7. Dissection of urinogenital system & brain of Pigeon,
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ﬁfh 8., Mountings of pecten, filoplume, down feathers etc.

'S

9. Maptring of bird body { Topograpy)

10. Study of distribution of bilrds 1) Continuous distribution :
and ii) discontinuous distribution. ‘

11, Visit to a field to study £ive bush bilrds.

12, Visit to a field to study ten warders

13, Visit to a field to study five garden birds.

14, Visit to a field to study five raptorial birds.

ZO 3 346 : . PR d. v

14 Practiclas = Corresponding to Z0 304, Environmental Toxicology-
i,

Sampling and analysis of aim for toxicant

Sampling and analysis of watér for toxicant

Sampling and analysis of soll for toxicant

Thins layer chromatography for chlorinated hydrocarbons analysis
Thin layer chromatography for Organophosphoms analysis

Thin layer chromatography techniques for insecticide of plant ori
origin,
Bioarray studies in aquatic animals (Fish)

Bioarray studies in insects ( mosquito, cotton bng. rhizopartha)
Bicarray studies in Avian animals ( Bird)

Biocarray studies in mammals ( Rat )

Case study involving environmental impact assesment of toxic
substances in following

i} Pesticide industry
11} Smelter

i13) Dye and paint-industry

iv) Tye and Dye industry
v) Agricultural of £
vi) Cement industry

vii) Thermal power station
viil) Paper industry

xi) Sugar industry
The report is-to be subnitte in the form of2a project report
also statistical analysis of Toxicological data.
Induction of liver toxility in rat by CCl 4.
Nephrotzoxility by heavy metal in Rat.
Cardiotoxlc studies in isolated rgh__eﬁgﬁaratlon (Rabbit/frog)
Nermotoxility studies on phranic nerve diaphram preparation.
Establishment of haemolytic agents/membram Toxinity
Screeming of carsindgenesis / intagenetlc by Ame's test.
Effect of insecticide / ﬁesticide on cholinestarar enzyme
Effect of insecticide / pesticide, Na -K-ATpare enzyme activity -
Hypersensivity of allargent model (Skin)




B3346- 14 Practicals Corresponding to 20 3053 Reproductive
Physiology IT. : hﬁ

pDlissection of female reproductive system of Rat/mice and its
- description.

surgical operation in Rat/mice I= Ovarletomy.

Surgical operation in Rat/mice II= Tubectony.

Surgical operation in Rat/inlce I1Im Unllateral adrenalectony
vaginal Smear - Vaginal cytology in ralat;on to oestecus cycle,

Histological study of endocoine -glands part I t- for ideofication
) only.
pituitary gland - Anatomy, crll types & localization of troptic

hcrmones.
Histological study of endocrine glands part IT t=-
Thyroid gland = Hilstolegy of Active & inactive gland.

Adrend gland = Normal hlStOlOgY.

Histological changes in female. reproductive organs during different
Phases of reproductive cycle in continuous breeden = rat/mice
Histochemical studies of Carfolydrates, proteins & fats of the

reproductive tract & accessory structures at different of sex
cycles. e
- PAS- reaction - -

- Millon Method
- Nile blue sulphate Method.

-

20 346 - 14 Practicals corresponding to ZO 3073 Entomology I

camparative study of Head-Grass hopper, Honey bee, Vasp (adut,
larva), Dbeetle, Red cotton bug.. . L
study of types of manth parts and Antenna

Types of legs, wings ahd its venation: ahd abdominal apperdages.
Histology of different organs of alimentary canal, Trachea,

heart, muscle, Blood, Aad five insects to be dissected.

Dissections - Grass Lopper. o .

Digestive system, - Reproductive, stomodeal nervous eystem. _ :}
Maunting -~ Tymparum, spiracles, genetalia.

Plant bud.

Digestive, maie, female, lesvous, heart, alary muscles.
Mounting - Blood~- manthpar
Beetle

Digestive, Reproductive, nervule
Buttesfly

Digestive, reproductive, nervaus,
Month parts

Nousefly

Digestive, Reproductive, nervans,oripositor of houSeflf, ﬁaIter'

i

Honey bee =
Digestive, air sacs,
Mounting of month parts & sting
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.égio $ 346 3 14 Practicals corresponding to 20 308 Physiology I

{ Any 14 to be performed 3

_1) To estimate the Quentity of digestive enzymes in hepatopancre-

as of crab, liver of frog/Rat ]
2) Determination of iodine number from a given sample of fat.
3) To Determine the bldod sugar level of human being and crab

4} To study the phenomlaon of equilibrium by dialysis

o
5) To estimate +he oxygen,%hsumption in crab in relation to
sallnity using winkler's method.

6) To estimate the oxygen consumption, in crab in relation to

b

temperature by Winkler's method.

7) Effect of different Concentrations of Sea water on the body‘

weight of earthuorm .

8) BEffect of calcium deficient in Seawater on the body welght of

- earthuorm,.

9) 'Effect of salinity on blood chkRoride of crab

IOY-Tb estimate the blooﬁ chloride in crab acclimate to Alfferent

concentratlons.
11) To f£ind out the 1055 or gain of chloride iéns 1in crab exposed

to hetero-OSmotic media.

12) To determine the glomular fietration rate by eraatinine

clearance test ( G.F. R._) : 2
13) To study. the activity of enzyme orginase in the liver of

ureotelic and uriltotelic Veetebrates,
14) Determination of lactic acid in blood of human being befeore

‘dnd - after exercise.. :

15) Determination of alkaline phosphatose activmty in the heemoly-
mph fo crab. - | . '

16} Determination of acid phosphatase activity in. the haemoliymph
of crab 7 L

17) Estionation of a scbrbic acld contonts in the extracts of

adrenal cortex of a given animal. )
18) Oxygen consumption after administration of thyroxine or antir

thyroid substance using any. suitable animal.
19) To study the effect of humidity on the rate of water loss in

cockroach, frog and calotes,

ZO 3 346 ; Practicals correspording to 3 z0-321 (a) Enzymologys

Tsolation & purification enzyme, proteinares amylare, -lipar
or clymo trypsin from biological source.l (any one) purification

fold. Enzyme activity determination specific activity, ﬁffect of
P H on velocity of enzyme reaction. Effect of temperature on
enzyme reaction. effect of substrate concentration on enzyme
reaction. Effect of enzyme concentration on velocity of reaction.
Effect of activator / inhibitor on enzyme reaction. Determination
of Km. Emzyme activity (Staining) isozyme charactersation by
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Electrophorses - (demthtréﬁfdn);_Enzyme tests,. lipare, amylase,

cellulase, pabrain pheosphatases,

v
i

20 3 347 - 7 Practicals corresponding +o Z0 3 332 Applied

.Entomology.

‘ Study of insect pests of agriculturel importance, ' pests of Jawar,
maize,lpaddy, sugareane, Study of insect pests of agricultural
importance, Pests of vegetables, fibre, cr0ps,'and fruit plants,
(As avéilable). Study of insect vectors of man, Mosquito, House-
fly, Béd-bug, flea, Head louce, Body louce, sand fly, eye fly.
study of insect pests of cattle and domestic animals, (As avai-
lable), study of stored grain pests and ghouse hold pests, study
of forest pests i.e, Termites, Borers, defoliators etc, Study

of useful insects of economic importance. Field trip,

ZO : 347 -~ 7 Practicals corresponding to., 20 : 333 Insect TaxXanomy,

Collection and preservation of insects, classification of insecwd
up to orders, Collection, Preservatiqn'and identification of at
least 50'insect species belonging to different farnilies,

20 3 347 - 7 Practicals corresponding to zo 327
Bacterial and Phage gentics,

1, -Growing bacterig - culture media preparation/sterilization/
storage/buffers/safety/brecautiéns/strain nomenclature/

writing protocols,

2. Growing bacteria - suspension culture,'plating, plating - .
efficiency, special dilutions, Colony counting,

3. Growing mutants, auxotrophs, growth curves, transformation..:>

4. Bacterial ﬁutagenes;s and isolation of sensitive and resi-
stant mutants, replica plating technique,

5. Bacterial transformation withhbacterial and plasmid DNAs;

6. Transfection of lambda DNA,'Lysogeny, lyt;c infection/plaque
identification, )

7« Isoclation. of rhage/plasmid DNA,
8. Genetic mapping experiments,

REFERENCE BOOKS |
Gene Expression by B.bewin Vol, I and ITI.

*

Genetics of Bacteria and their Viruses by W.,Hays,
Molecular Biolégy of the Gene by J.D.'Watson.

LSRR ¥ T X Y
.

Cold Spring Harbbr symp’QnIQuaht.‘BiolJQ75 onwards,

-
-
=
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Z0 s 347 17 Practicals corresponding to Z0 334 s .Avian taxonomy

1, Study of Archaecopteryx with suitable photQgraphis modets etc

2. Study of entinth birds by using ¢harts/models etc.

3. Study of Ra?itae by using charts/models etec.

b3

i - L]
4 to 7 Systematics of orders with their examples.

a) s?.erjxisciformes b) ciconiformes c) Anseriformes

d) Falcuniformes e) Galliformes f) Gruiformes

g) charactriformes h) Columbiformes i) Psitta-ciformes
3) Cuculiformes k) Strigiformes.' 1) Apodiformes

m} Coraciifomes n) Piciformes o) Passeriformes,

Z0 : 347 - 7 Practicals corresponding to 2O : 321 (b) PARASITOLOGY

1, Study of structure & life cycle stages of Protozoon Parasites,
2, Study of. structure & life cycle states of Platyhelwinthes
parasites, . - .
3e edecsccenchane Ascalhewinthes parasxtos
Be weaessenseosnns duuelid parasites b . \
e ssonsscoaerasos. Arturepods parasites - ‘ -
6., Study of wvectors, .
7. Indentifition of Rectal para51tes from, cochroch/frog/any

suitable animal.

X=X =X~ X=K=K=-KaX XK -

SEMESTER - IX
ZO ¢ 403 : ORNITHOLOGY - T1

1, ‘Behaviour :- Inherite”s and learned behaviour, Individual

. behaviour - maintenance .behaviour like .preening, head scrat-
ching, bathing, oiling, sunning, dusting, anting etc. Comfort
movements like feather .settling, stretching, yawring, resting,
sleeping etc, Playing behaviour, pecking behaviour.

2. Social Behavfour ;— Agonlstlc behav1our, Defence behav1our,
flocking behaviour. Mating behaviouf, mating dlsplays etc.
Monogamy, polygamy, polyandry in birds.,.

3., Visual communlcatlon, calls, sexual selection, vocal
communication -~ songs sub songs_etc,.feeding,together,
balancing the diet, Drinking etec. . o

gl . L R T

.




4)

5)

..‘. 22 " ea

Nest and Nest building - Development of nests, classificatioﬁqﬁf
nests, identification of nest, nest building, protection of the

nest.

_Eggs, egg laying and incubaticn :- 3ize, shape and coloration of
eggs, édentificatlon of eggs,  numbet of eggs, number of eggs in
a clutch, Number of clutebes per breeding season, Egg laying,

incubation, brood parasitism}"¢o-operative breeding etc.

6) Young, their development and ﬁarental care :- Hatehing, develop-

1)
2)
3)
4)

5)
6)
7)
8)
9)

ment 6f Altricial youﬁg and Precocial young. Age of maturiky

for breeding, Removal of egg-shells, brooding, feeding, nest sani-

tation, defense duration of fémily bond

70 ¢ 404 : ENVIRONMENTAL TOXICOLOGY ~ IT

Biocacumulation and biomagnification &n bhiotic communities.
Different routes of exposure in organiéms. )
Metabolosm of toxicants in organisms, .

Effects of foxicants on varions body systems, vig 3 gastrointes-—
tinal tract, nervous system, reproductive system,rene 1l system,
endocrine organs, respiratory organs, blood and haamopoeitic
tiesnes, liver. '

Industrial toxicology

Forenric toxicology

Wildlife toxfcology

Genetic toxicology

Behavionral aspects of toxic lty_.

10) Teratological and concinogenetic effects of toxicants.

11) Selectivity of toxicants

12} Effects of antioxidents and chelating agents on toxicants;

glutathione, penicillamine, vitamine B12, methionine, cystein.

13) Antagonastic effetcs, synergistic effects, Half life essential

and non-essential chemicals,

ZO s 405 ¢ REPRODUCTIVE PHYSIOLOGY = IT

A} Mammalian Erbiyoclogy s-—

(1) Fertilization - its molecular mechanism, early development of

embryo, - Pre—implantation changes, decidual reaction,
psauds pregnancy.

(11). Implantation i1~ Morphological and physioligical relationship

1

)

between blastocyst and lnterus during implantation, and delay-

ed pregnancy and its hormonal controt, uterine changes during

pregnancy.

{ii) Foetal membranes s- Types development, structure and modifi-

cation in various mammalian orders (Marsupiatia, insectivora,

chiroptera, carnivora, Hystricomorph rodents, Artiodactyla).
(iv) Placenta 1- Development and various kinds of placentae and
their histological structures, physiclogy, hormones & their

R
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role, Uteroplacental circulation, accessoru placental stsuct-

ures, Placental haematoma, hippomanes.

B} Fertilitv Regulation :-

{(v) Purpose and imper tance of birth control, Pcpulation Policy
and family planning Programme in India, physiological basis,

) premature birth problems.
(vi}) Female Contraception :- Types of contraceptives, traditional
and modern methods, thei§ efficacy, advantages & disadvantages,

Biology and ‘hemistry of contraceptives, mechanism of action
permanent methods, Recent advances in fertility regulation,

(vil) Male Contraception - Available methods & recently developed
methods, advantages and disadvantages, mode of action, Recent

advancces in the field, Biology & chemistry of male antiferti-

1ity drugs.
(ix) Plants for contraception.,
(x) Male and female sterility problems.
(xi)arxificilal insemination in farm animals.

Z0 ¢ 406 : DEVELOPMENTAL BIOLOGY -IT
1) - Developmental and Differentiation - Limb development and patt-
ern formation -~ Development of the pancreas and differentiation of

secretory cells - Development and differentiation of silk glands in
Bombyx mori and contreol of Fibrion synthesis, '

2) Establishment of tissue-specific cell lines and terminal differ=
rentiation~ Stem cell concept, lymphopoelsis and erythropoesis~-Eryth-
ropoesis in Friend Leukemia-ouantal mitosis, myogenesis and chonro-
genesis-Clonal growth, cell p0pulatlon turn over and differentiation
in keratocytes and intestinal épithelium—Biochemistry of lens cell
differentiation~Neurconal differentiation and the role of cAMP-Con-
trol of ovalbumin synthesis,

3) Regeneration, metaplasis and neoplasis-Regeneration (Transdiffe

erentiation} in Hydra-Limb‘regengration and positional effecteWolffjiw
and lens regeneration and metaplésia—'Teratomas and teratocarcinomase
Transdetermination-Neoplasia and growth control-Expression of carci-

no-embryonic (onco-foetal) antigens-Mammary gland differentiation

and carcinogenesis,

4} Development and genetic manipulations-Alleophenic mice and
chimaeras-Somatic cell hybridization-Teratogenesis,

5) Integrated approach to differentiationeDevelopmental recombina-
tion in Immunoglobulin genes~Stability of the differentiated states -
relation between the cell proliferative—&'DﬁA repair-potentials—~
Weissman's theory-Holiday's Commitment theory-Davidson and Britten
hypothesis~Cascade regulation hypothesis of Scherrer,

Refercnce Books.
1) Balnisky, B.I. (1976)}-~Introcduction to Embryology,'Saunders;




2)
3)

4)

6)

7)

8)
9)

10}

11)
12)

13)

14)

15)

16)

17)
18)

19)
20)

21}

22}

23)

24)
25)
26)

27)

Qerril. N.J. and Karp, G. (1976) - Developmental Biology,Megraﬂzi

Hill Publ. Co.

Saunders, J.W. (1970} -~ Patterns and Principles. of Animal Deve-
lopment, Macmilan, London, B

ﬁbércrombie, M., Brachet, J.and King, T. {1961 onwards) Advances
in Morthogenesis, Academic Press, New York.

Ede. D. (1978)- Developmental Biology. Blackie, Glasgow-London.
Ede. D.,Hinchliffe: J.R.,and Balls, M., (1977)-~Vertebrate Limb’
and Somite Morphogenesis, Cambridge University Press.

Locke, M, (1966)—Major Problems in Developmental Biology, Academic
"Press, New York,

Eber, J.A. and Okada, T.S. (1978) - Mechanisms of Cell Change,
Lofts, B. (1976} - Physiology of the Amphibia,.VOl.III, Academic
Press New York, ’ )

Davidson, E.H. (1976) - Gene Activity in Early Development., Aca-
demic Press, New York.

Society of Developmental Biology Symposia (1966 onwards)-—
Current Topics in Developmental Bilology (1970 onwards}. Hcademic
Press New York.

Kukn, A, (1971)- Lectures in DeveloPmedtai‘PhysiOlogy, Spinger-

.Verlag. Heidelberg-Berlin,

Lash, J. and Whittackar, J.P. (1974) - Concepts in Development,
Sinauer Assoc., Inc, Publ.

Lebue, J. and Gordon, A.S. (1973)-Humoral Control of Growth and
Differéntaition, Academic Press, New York.

Schieide, O.A. and de Vellis, J, (1970)- Cell Different iation.
Van MNostrand-Reinhold, Néﬁ York.

Johnson, M.H. {1978}~ Development in Mammals, Vol. i-iii. North
Holland, Publ. '

Gurdon, J.B. (1974)~ The Control of Gene Expression in Animal
Development. Clarendon Press, Oxford.

Burnett, A.L. (ed)., (1978)- Biology of Hydra. Academic Fress.
Fulton, C. and Klein, 2.0, (1976) ~Explorations in Developmental
Biclogy., Harvard University Press.

Gnss, R.J. (1972)- Reguation of Organ and Tissue Growth. Aca-
demic Preéss, New York. _
Coward, S.J. (1973)- Developmental Regulation : Aspects of

cell differentiation. Academic Press, New York.

Stockwell, R.A., (1979)- Biology of Cartilage Cells.

Beermann, W; et al (1972 6nwards) - Recent results and problems
in cell differentiation, Springer Verlag. Heidelberg—Ber;in.
Yamada, T. (1977)- Wolffian lens regeneration. Monographs in
Developmental Biology, Karger Publ. Basle.

Weber, R. (1986-75)- Blochemistry of Animal Development, Vols,
Tw-III. Academic Press , New York,.

Scherrer, K. (1973)- In : Protein synthesis in reproductive ti-
uuse (ed. Diczfalusy, E.} Karolinska Symp. 3tockholm,

A

QO
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Monroy, A, (1965 onwards) - Current Topics in Develcpmental
Bicleogy. Academlc Press, New ¥York.

'29) Developmental Biology (1963 onwards) - Academic Press, N,Y.

30) Journal of Embryology and Experimental Morpbo}ogy (1965 onwards)

31) Nature London. ‘ :

32) Prnc. Nat. Acad. Sci. U.S.A.

33) . Journal of Cell Bic:logy.

34) Wilson, J.G. amd Warkany, J. (1965)- Teratology, Principles &
Techniques. University of Chicago Press.

35) WwWallam, D.H., - Advances in Teratoleogy.

36) Finch, C. and Hayflick, L. (1977) - Handoook of the Biology of

: " Agingvan Nostrand- Reinhold Co.

37) Shermany M.I. and Solter, D. (1975}~ Teratomas and Differentia=-
tion. Academic Fress, New York,

38} Fishman, W.H. and Sell, 8. (1976)- Onco-=developmental gene

. expression. A~cademic Press, New York, .
39) Taylor J.H. (1977-79)- Molecular Genetics, Vols, I-III.
. | Academic Press, New York,
40) Romanoff, A. {1960)- The Avain Embryo, Macmillan Press
41) Differentiation, (1972 onwards) - Spelnger Verlag. Heldelberg,
42} The Journal of Molecular Biology (1965 onwards) - Academic Press.
London.,

ZO 3 407 ¢ ENTOMOLOGY IT

Spermatogene51s and Oogenesls, Seminal transger; Fertllization

3 Sex determination, Pre—-eclosion morphogenesis- Blastodarm forma-
tion; Germ cells; Castrulation- Blastokinesis; Differentiation of
germ layers; Segmentation: Appendage formation, Organogenesis in
brief; Fate of germlinal layers: Oviposition~ Hatchlng, Post-embry-
onlc development; Hadorn®s experiments with lmaginal discs; Meba-
morphosis; Growth, Regeneration, Aging. Totipotencf of energlds !
{(eleavage nuclei). _ '

Insect. relationships with non-living and living environment; .

. Weather; Temperature; Moisture; Light:; Food; Plants; Animalsy Man:

Insect hahitats and ecolcgical niches; Inter-specific relations,
Insect populations; Natality; Mortality:; Biotle potential; Photo-
petiodism; Diapauses inductiom ,duration, termination, control and
significance; social insects.

Reference Books

1) The fnsects—atructure and FPunction' by R-F—Chapman (ELBS,
London 1972),

2) 'A Text Book of Entomology by H.H. Ross (john Wiley and Sons,
Inc. New York, 3rd Edn. 1965).
3) 'Imm's Text Book of Entomology' by OC.W,. ‘Richards 3nd R.G.Davies

{Methuen london.1977). Vols. I and II.



4}

5}
6)

7)

1)

2)

4}

5)

6)

T
8)
9}
10)

11)

12)

L B ] 26_ - na ¥

'Embryology of Insects and Mariapods' by O.A.Johanson and Efi%
Butt, ({(McGraw Hill New York; 1953.)

'"The ecology of insect populatlons in theory and practice®' L.,R.
Clarks P.W. Geler, R.D. Hughes, R.F. Morris (Methuen London 19@8)
'Developmental Systems in Insects', Vol. I, by S.J. Counce and
C.H, Waddington { Academic Press, LonAdon, 1972)

'Developmental Systems in Insects Vol.II', by S.J.Counce and C,
H. Waddington ( Academic Press, London, 1973).

20 s 408 ;¢ PHYSIOLOGY I

Structural elements of the nervous system; brief account of

the organization and evolution of Nervous system in animals .
Excitable properties ~f nerve cells : testiﬁg potential, ionic
basls of action potential, Properties of the nerve impulse,
condition velocity; measurement of nerve polentilals.

Synaptic transmission : ultrastucture of the synapse; electri-

cal and chemical synapses, neurotiansmitleus and their metaboe
lism; neurotransmitler receptors, involvement of cyclic AMP: 1:;
axonal transport, excitatory and inhibitory SYnapses.

Integrative properties of the Nervous system, integration at
synapses; reflexes, and nervous integration,

Sensory integration: Primary and Secondary receptors; receptor
and generator Potentials, adequate slimulus'and classification

of receptorss '

Mechano-reception : Pac1n1an corpuscles, proprioceptors and
Kinaesthetic 3ense- Lateral_line orgaans; statocysts; chordoto—
nal organs in insects, }

Chemo-reception @ Olfactlon and guzlation in insects and
Vertebrates; Cellular aspecps of chemoslimulation.

Photo-reception : Visual pigments, Photopic and Scotopic ;) )
responses; Colour vision: retinal potentials, visual cozlex,
functioning of the compound eye in anthropods

Physiological aspects of brain energy metabolism,

Learning and memory : Short—-term and Cons—term memories; |
molecular basis of memory; sleep. '

Muscle contraction : ultrastructure of Smooth and Skeletae
muscles; contractile Proteins; theories of contraction,
energitics of muscle contraction : Muscle phosphogens’ and
phosphogen Kinases, mechanical aspects of contraction: heat
ptoduction, fast and slow muscles, their innervation and meta-
bolic speciolizations, muscular fatique and dystrophy.
Circulation s structure of cardiac muscle: Cardiac cycle; hae-
modynamics, pacemakers, nervous and humoral control of heart,
effects of inocorganic ions: types of blood cells and haemopoi=-
erls:; clothing.
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13) Control of Ventilation s Respiratory centres of the brain and
xn‘_ventilation, nervous control and role of chemo receptors; Ccon-
}ﬁ trol of respiration in diving animals. '

14) Electric organs : Structure and function

15) Bioluminiscence : 3tructure of Lunuinisant organs, chemistry
and function of Luminiscence. _
16) Chemistry and action of verious and toxins.

Reference books

*

1} Baldwin E. and Bell, J.D. t Colen practical physlological
chemistry, 10th edition 1955. Cambridge W. Heffer and sons
Ltd. Cambridge U,K.

ZC : 409 3 MOLECULAR BIOLOGY TI

1) Structure of transcription unit T7 bacteriophage.

2} Organization and structure of eukaryotic genome, Law of DNA
constancy and redundancy.

3) One band and cne gene hypothesis in Drosophilla,

4} Structure of eukaryotic transcriptional unit,

. 5) Synthesis anA processing of pre-mRNA and mRNA and structure.

6} Nuclear and cytoplasmic ribonucleoproteins. ‘

7) Role of RNA in protein synthesis-structure and operation of the
translational complex.

8) Post-translational processing and modifications of proteins.

9) Cellular storage of proteins and secretion.

10) Synthesis, storage and role of maternal RNAs during sea urchin
and amphibian development. '

11) Amplification of ribosomal genes during ovogenesis.

12). Localization and reiteration of 5s RNA genes.

13) Independent control of DNA replication in polytene chromosomes.

14)'Mecbanisﬁs of DNA damage and repailr, and their role in the

. conservation of genome intergrity.

15) Organization, structure §nd_:egplation of genes for haemoglobin,
immunomglonuliﬁ; histoﬁes and vitellogenin.

16)¢Role of cyclic AaMP as{second messenger,

17) Structure ang organiza£ion of ééll surface receptors and their
role.

18) Control of cellular prdliferation.-

Reference Books . :
1) Gene Expression, by B.Lewin, Vols., 1 (1973), 2 (1974) and 3
(1978}, Wiley-Interscience Publ. —
2) Gene Activity During Early Development, by E,H.,Davidson, Acadee
-mic Press, N,Y., 1976, T '
3) DNA synthesis, A. Kornberg, 1974, W.H. Preeman and Co. 1977,

san Francisco.,
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4} colAa Spring Harbor Sump. in Quant., Biol., 1966 onwards, '"qk

\
5) Biochemistry of Nucleic Acids. J.N, Davidson, eighth edition, .
1877, Chapman and ‘Hall pPunl.

6) Cell Nucleus, Vols. I,II,IIL, by H.Busch, Academic Press N.Y.,

_ - 1974,
7) vol. Biology ~f Mammalian_Genetic Apparatus by P,0.P.Ts'o vol,

L, North Holland Publ. Co., 1977,

8) Moleculer Genetics, Vol. I-IIT, by J.H. Taylor (ed.), Academic
Press, Inc. 1977.

20 v 72 {a)  PHY3IO0LOGY OF REPRODUCTION

-

Physioclogical and bioohemical.aspects H

Review on hormones and prostaglandins.
Cvaarian cyrnles s Centrol by hormones .and environmental factors,
Puberiy &nd meroocuce°
Blastocyst and its implanatioo. >
Flacentation : nutritive and endocrine functions,
Foetal antigens and immunological folerance.
Hormonal factors in pregnancy and parturition.

Hormonoal and biochemical aspects of lactation,
Apo Hed aspects s

Control of rerlliéy {Contraception, sterility, induced breeding,
Qartificial ihsemjnation in vitro fertillzation,,Emmunological !
appgodche ot fortllity synchronizatlon of cycles in populations etc)
Génet@o.as;eots b '

Counselling, cloning etc.

Recommended Books . E

1) P.J.Hogarth (1978) - Biology of Reoroduction, Wiley,New York,

2) Je.3.Perry (1971)- The Ovarian Cyole of Mammals. 0liver anAd Boyd.

3) C.R. Austin and R.V. Short (1972)-Reproduction in Mammals, Vols.,
. to 8, Cambridge University Préss. y

4) M.C. Shelesnyak and G,j.Marcus, ‘eds. (1969) ~Ovum Implanation,

\‘_

Gordon and Breach, New York.

5) G.E. Lamning and.E,c, Amoroso, eds. (1967)- Reproduction in the
Female Mammal, Bytterworths, London. ‘

6) H,Gibian and E.J, Plotz, eds. (1970)-Mammalian Reproduction,
Springer Verlag, _ ,

7) F.G.,Crosingani and D.R.Mishell, Edgs. (1§76)-0vulation in the
Human, Academic Press, . -

8) J.C. Daniel, Bd, (1978)-Methods 1in Mammalian Reproduction,'
Acadzmic Press, - f

S) M;H. Johnson, EQ. (1977)-Development in Mammals, Norttholland.

rlO) Jeratton and R.G. Jenson (1976) i« Biomedical Aspects of

Lo ation, Pergemon Press,

'llj W.D,Cdell and D,L.Moyer (1971} -Physiology of Reproduction, C.V.
Mosby Company,
L1y

S
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' 12) Cohen (1977)~Reprcduction, Butterworths.

13) A.McLearn,ed. (1966 onwards)- Advances in Reproductive Physio-
logy, Academic Press.

14) A. Van Tienhoven (1968)—Reproductive Physiology of Vertebrates,

OR.Z0 : 421 {(a) TERRESTRIAL ECOLOGY _:
1. Introduction.
2. Ecosystems.

+ 3, Biosynthesis, Food Chains, Food webs and Trophic levels, Ecolo=-

cal pyramid.
4) Limiting factors.

5) Organization of terrestrial community and population.

-6) The species and the individual in the ecosystem.

7) Development and evolution of the ecosystem.
8) Terrestrial environment. )

9) Terrestrial Biota.

10) Structure of terrestrial community.

11) Spil subsystem. -

12) Terrestrial permiants. _ .

13) Distribution of Biomass.' ~*°
14) Vegetation subsystem.
15)‘Adaptatioﬁs—structural.
16) Adaptations—functional,
17) Bcology of animal parasites and diapause.

18) Zoonosis.

'19) Conservation of natural balance.

20) Diffusion,
21) Impact of agriculture on terrestrial ecology-impact of
industrlallzatlon on terrestrial ecolooy—deforestatlon.

22) Chehléal pollutién. .

'23) Radiation pollution,

24) Forest management.
25) Wildlife management.
Reference Books . )
1) Odum, E.P.(1971)-Fundameﬁtals of Ecology, '3rd edition, W.B.
Saunders Co., PP.574,
2) Wollwork, J.A. (1970)-Ecology of Soil aAnimals, McGraw—ﬁillﬁsg?.

3) Benton, H.A., and Werner, W.E, {(1958)- Principles of Field
Biology and Ecology. McGraw—Hill, Book Co., Inc. pp.341

Z0 s 421 (b) s GENETIC TOXTCOLOGY
Introduction to general toxicology, Scope and definition of

genetic toxicology, Introduction of cytogenetics, mutagenesis,
mechanism of mutagenesis, DNA repair in relation to genetic toxico~
logy: Expression of mutagenesis, changes in ploidy; Sister chroma-
tid exchange analysis, molecular aspects of chromosome, abertation,
unscheduled DNA synthesis, Nature of genotoxinSnPhy51cal chemical,

4
]

-

|, , SR . S
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environmental, man-made; Methods and models %o study genetié%i
toxmcology«transformlng prinolples, Bacterial tester strains,
paramoecium, Drosophila,_mammgllan cell oultures,-mammalian in vivo
studies, Host mediated assayse. Mutagenesis aod carcinogeriesis, Rish
assessment. in genetic toxicology. )

P

‘Refercnce 3ooks

1} Chemical Mutagens-Principles and methods for their detection Ed.
Hollander, Ae=Vol. a-S, Plenum Press. .

2) * Chemlcla Mutagenesis in Mammals and Man-Eds. Vogel,F.and G.
Rohrborn, 1970, Springer Vaerlag.

3) Mutagenic'Effects of Environmental Contaminants-—Ed,Sutton,H.E.
‘and Harris, M,I. 1972, noadémic Press _

4} Mutation Researoh-(Sectlon on Genetic Toxlcology testlng)

&) Journal of Env1ronmental Pathology and Tox1cology—Patnotox
Fublishers Inc.

Z0 ¢+ 421 (b) ¢ PEST CONTROL

Pests and their importance, damage caused by pests: chemical pesti- -
cides and their use, Insecticides, Acaricides, Fungicides, Nemati-A»r
cides, Molluscicides, Herbilcides, Pesticides for vertebrate pests,
Drawbacks of chemical contrcl, Biclogical control, Autocidal meth-

ods of control, Sterile Male technique, Genetic control, Pheromcones
in Pest Control; Attractant; Repellents. and Antifeedants, Resistant

varieties, Integrated control.

Reference Books

1} "pPest Control-a Survey” By A, Woods. (McGraw-Hill, London,1974).

2) "pPest control"-By W.W, Kilgore and R.L. Doutt (Kcademic Press,
New York, 1967). ' S

7y 426% Genetic Engineering and Recombinant DNA Technigques.

T,

Bacteria/phages/plasmids/cosmids/Charron;phages/ohimaeric plasmids ~r
_Bacterial transformation with plasmids-(R4faotors)
Ch'maeric plasmids - '

Restriction endonucleases - :
DNA structure, sequence complexity

DNZ, polymerases, Polynucleotlde ligases, Nick translation
Terminal deoxynucleotldyl transferase s end-addition

DNA extraction proccdures . | | o

DNA - purlflcatlon by bucyant density centrlfugatlon

DNA electrophoresis in agarosenative and alkaline gelé DNA

" electrophoresis in glyoxalf'methylmercury ond formamide
TWO diﬁensiohal DNA eloctrophore51s, DNA elutlon '

Shotgun procedure for cloning ' o
DNA restriction fragment analyéis h N
Isolation of mRNA and synthesis of cDNA and cloning

DNA ¢ DNA and DNA : RNA hybridization
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"hoice of the vector/vehicle and host strains
. N

NTIH guidelines for recombinant DNA techniques

o .. 31 - . e

DNA sequencing produres/Maxam and Gilbert; Sanger et al.
Production of gene libraries and screening of c¢loned DNA

Franments for sPecificggene functicons and locations on genetic
maps, In sity bybridization procedure

ZOo ¢ 427 3 Animal Vorology

1. What are viruses? Origin and definition, classification and
nomenclature.

2. Structure of wviral nuclels acids.

3. Protein biosynthesis.

4, Tissue culture and its application in virology.

5. Biochemical and blophysicla methods in viroloegy.

6. Replication' of RNA viruses-=Positive strand viruses (Polio.
FMDV, Toga). Negative strand viruses (Flu. Rhabdo, Bunya).

7. Replication of DNA viruses-~Adenco/3v40,Polyoma,Herpes,pPox viruses,

8. Molecular mechanisms of virus mutagenesis.

8. Conjugation {(transduction).

10) Recombination/gene reassortment.

11, Complementation.

12. Replication of phages.

13, Plasmids.

14, Slow viruses and persistent infection.

15, Mechanism of action of interferon.

16, Humoral and cell mediated immunity in viral infection.
17, Vira; vaccines,

18, viruses in animal and human diseases.

19, Dilagnostic virology.

20, Operon concept.

21. Gene splicing.

22, Cell-free protein synthesis and product analysis,.

Reference Books

1) General Virology, 3rd edition, by 3.E.Luria, J.E.Darnell, Darn-
ell, D.Baltimore and A. Campbell, Wiley, 1978.

2) Chemistry & Biloleogy of Viruses, by H. Fraenkerl-Conrat,Academic
Press, 1969,

3} Gene Expression, Vol, 3 : Plasmids and phages, by B.Lewin,Wiley
1978,

Z03428 : Insect Physiology

Integument as a barrier to the penetration of substances; Digestion

and ‘Nutrition. Cilrculation of blood, Haemolymph, Haemopoiltic
organs, Excretion, Water and Temperature relations; Respiratory
mechanism, Physiologycal properties of insect muscle, Locomotion
terrestrial, aerial and aguatic, Neur-l integration sense orgaﬁs:
Behaviour; Fhercmones; Hormonal control of reproduction and metamo-
phosis. '

I
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Reference Boolis

1) 'The Frinciples of Insect Physiology' by V.B Wigglesworth
(Chapman 4nd Hall Ltd., London, 7th Ed4, 1972).

2} 'An introduction to Insect Physiology' by E.Bursell (Academdc
Press Inc. New York, 1978). . o

3) 'The Physiology of Insects! by M, Rockstein, Vol 1-v1 (Academic
Press Lonoonr 1573-76) . e i

20 3 429 % Insect Endocrinology

Histrological structure of the following endocrine organs- Brain,
ventral ganglia, corpora cardiaca, corpore allata, ecdysial gland.

Chemical stmcture of hermones._-Hormonal regulation of metamo-
phosis, reprcduction, diapause, intermediary metaboldsm and osmore—
gulation, ' | )

+

PhjeioiocY of Bur sicon and pheromones, Thanctosis.

REFEREN("E B CoXSs

’ i
le Insect Horrones-Bu-Novak V.J.A. (1975) .Edn.4. chapman and o )
Hall, London.

2. Tisect Neurchormones-hy- Raabe,M (1982), plenum press, New York.

3. Inscct Hormones - By Wiggleswofth, ocliver and Boya.

4, A Text Bock of Insect morphology, physiology and Endocrinology
3y - Tem.iare, D.3B, (1990) II Edn. S. chand and Co. New Delhi,

Z0:43) : Youwrophysioloay -

le Btructural elements of the nervous system; .brief account of the
organizaticn and cvolution of #iervous system In animals. K
- 2o Excitable properties of the nerve cellss resting potential; ionic

basis of action notentials properties of the nerve impulse; conduct-~
ion velocitys m2asurement of nerve action potentials.

3. Synaptic tr-onsmission: Ultrastructure of the synapse- electrical -
and chemical synapces; comparative account of neurotransmitters, th-

eir metabolism; neurctransmitter receptors; involvement of cyclic-

AMP in svnaptic transmission; axonai transport: excitetory'and—
inhibitory SYRapses.

4, IntegreL_ve oroperties of the nervous system: Integrationhet
synapses; reflexes and nervous inte gration, )

5. Sensory integration (Photoreception): Visual pigments; photopic
end scotopic responses; colour v151on- retinal potentials- visual
COrteiia ’

6. Physiologizal aspects of brain enrgy metabolism and effect of

of temoerature, drugs etc.

7. Drug action, tolerance and dependence. .
8. Learning and memory: short—term and long-term memories, mole-

wte T

cular basis of memory: sleep.

Y

9. Aging of nervous system. -_',_ -
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REFERENCE BOOKS3

1f#'P.N.Ushefwood-Nervous System, Arnold, 1973,

2)
3)

a)

6)

&)

l.
24

6.

Te

H.S.Bachelard-Brain Biochemistr¥, Chapman and Hall,London, 1974,
A.N.Davison (EdQ.)-Biochemical correlates of brain structure and
function,Academic Press, London, 1977.

G.A, Cottrel and P.N.R. Usherwood (Dd@n.}-Synapses, Blackie and
sons, Glasgow,,lg??.

Prosser, ¢.L. (Ed.)- Comparative Animal Physiology, W.B,Sauners
Co.,Philadelphia, 1973 (Chapters 11,14,15). |
Kandel, E.R. and J.H. Schwartz (Eds.}-Principles of Neural
Science. Elsevier North-Hclland, New York, (1981). _
Shephered, G.M.-Neurobiology, ©xford Univ. Press, New York, 1983,

Z0 s 431 s INSECT TOXICOLOGY

 History, Principles & S3cope

Evaluation of Toxicity-of'Insecticide'

Toxicity tests-against insects; bloassary; LD58; (Toxd.city tests

against higher animals, acute toxiintri)

Classification & chemistry of Insectinides -

a) Classification based on mode of entry, action, & chemical
natrine '

b) Reactions of ®rganophosphonus insecticides: o -

c) 3tructure of insecticide in relaticn to toxiintri, synergism
& antagodism}_ . -

- d) Reaction between organophosphems, conbamate & enzYmel

Physico—chemicéi factors in relation to toxiintri surface:

.physical state.

Entry & mode of action of Insecticide -

a) Penetiation thro cell, cuticle & skin

b) Background of nemobiology & transmission of impulses.

c) Mode of action of chlorinated hydrocanbon, organophosphalis
& canbamates '

Metabolism of Insecticides;

a) Phase I & phase II reactioh.

)} Metabolism of chlorinated, organophosphom Canbamate & botani-
cal insecticide

Slectivity & Resistance

Ecological, physiblégical, Oorigin & development of resistnace;

mechanism of resistance cross and multiple, monogenic & polyge=

nic,
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REFERENCE BOOKS - for INSECT TOXICOLOGY

1.

Z0

oF
o

Text Book of Insect»- Texiéolo@y:_R P.'Shrivastava & R,.C,
Saxena, Himanshu Publlcatlons - Udalpur.

The Chemistry & action of Insectlcides, H.H. Shepard, MacGrow
Hill, New Yorka '

Defoxlflcation Mechanism; -R,.T, Williams, Wiley, New York,

Text Book of Toxicology ~ K.P.DuBois & E.M.K, Geiling,
Oxford University Press, Oxford.

Biochemical Toxicology of Insect1c1de; R, D o! Brlen & I
Yamamoto, Academic Press, New York,

Toxlcology‘of Insecticides < F. M, Mastumurg, Plenum, New York,

2 432 2 TISSUE CULTURE

Introduction to tissue culture, &

Basic requiréments t Cell and its environment,

Aseeptic and sterilization;techniques (glésswaret plastic
ware, gadgets, physical, chémical, storage, pracking),

Methods of tissue culturem their advaqtages:and disadvantagess
a) Hanging drop. |
b) Perfusion chamber,
¢) Roller tuﬁé. *
d) Keighton tube,

e) Suspension culture Con
Explant culture,

f) Monolayer

g) Mass culture technolegy: Short term; Long term; Establlshed
cell live culture:; Prlmaryﬁcell culture,

h) Cell 1lines.

j} Cloning.

k) Organ culture : Clot, grid, choricallantoic, ocular.
Problem of cell types : Histological, Physicochemical,

characterization and behavioural patterns of basic cell
types, enzyme

)
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9, Poultry vaccines.

ece35.4 .
i;k pattern, drug sens;tivity, virﬁs sﬁsceptibility, plating
efficinecy, tumerogencecity.
6. Parameters of growth for in vitro cultures and evaluation of
culture dynamics.
7. Natural media and designing of synthetic media,.
8. Methods for storage of cell lines.
g, Contributions of cell end tissue culture studies to
i} Cell biclogy : Cell division, cell cycle, Cell fusion, Cell
locomotion,
ii) Cyto-genetics: Cytogenetics of man., DNA synthesié, Hetoro=-
chromatin and heteropyknosis, Sex chromatin, Sex chromosomes,
iii) Embrvology : Embryoculture, Culturing of mammalian ova,
iv) virology. T
v} Cancer Research : Malignant transformation of cells in
culture using oncogenic chemicals.
10. Designing of Tissue Culture labhoratory.

REFERENCE BOCKS
Cell and Tissue Culture, J.Paul. Oxford Univ. Press, 1976.

20 ¢+ 433 3 POQULTRY 3CIENCE

1, Patrospect, Prospects and future of Poultry industry in India.

2. Poultry economics : why poultry industry should be augmented in
India-

3. Poultry management s An overview.

4, Different types in poultry management °deep litre and tyre system.

5. Purposes of poultry keeping : Table use, ‘Broiler, Layers and
thelr management. | ' )

6. Poultry feeding, housing, watering.

7. Poultry sanitation.

8., Poultry diseases~ routine medication,

10. Marketing of poultry and pouliry products.,

11. Starting a poultry farm in rural area and in urban area.

12, Biology of poultry. | . | '

13. Poultry products and human nﬁtrition.

REFERENCE' BOOK3

1. Péultiy Keeping in India-Naidu, P.M.,N., ICAR, New Delhi (1967).

2. Poultry Husbandary-E.N.Moore, J.N.Panda, ICAR, Publication 1976,
3. Diseases of Poultry ~H.E.Hotstad, L.H.Schwarte, Iowa State
University Press Ames. Iowa, USA. (1977}

20 1 434 3 ICHTHYOLOGY
1. Classification and diagnostic characters, origin and evolution.

2. ExXternal morpholoty, body form, fins and other appendages, skin
colouration and scalation. '

3. Endoskeleton s skull, jaw suswension, axlal and appendicular
skeleton.

4, Musculature, locomotion: swimming and non-swimming,.
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10.
11.

12,

13,
14,

eee 36 5.
Food and feeding habits, digestlve system, nutrition. r1%i
Structure and function -f gills, metabolic rate, adaptations F
for air breathing, alr bladder .
Reproduction : sexuality, reproductive systems and.cycle5°
spawnin uarentﬂl care outline of embryonlc and larval developt
Nervous system: general organisation and special features:; inte—

lligence, behaviourﬂl Dhtterns.?_

3ense organs $ eye,lnternal ear, lateral line system, chemorece—
ptors.

Migration, _ _

Fish venoms and toxins, electrcgeﬁic and luminescent crgans,

dangercus fishes,
Ecological classification of fishes ; factors governing distri-

bution in marine, estuarine au@ freshwater habitats; adaptations
_for benthic life. ’ )

Zoogeography of Indian fishes.

Home agquaria.

REFERENCE BOOKS

1,

2)

3)

4)

5)

7)

8)

9)

10)

"11)
12)
13)

Alexander, R.McN. {(1970)-Functional Design in Fishes. B.I.
Publications, Bombay.

Axlerod, H.R.and L.F. Schultz (1955)~ Handbook of Tropical:
Aquarium Fishes, McGraw-Hill, New York. -
Brown, M.E. (Ed.} (1957}~ The Physiclogy of Fishes. Vol. I and
IT., Academic Press, New York. _

Chandy, M. (1970)—Flshes, In : 'India-The Land and People'.
National Bdok Trust;-New Delhi; .

Day, F. (1958)- The Fishes of India. Vol. I and IX. Willian
Dawson and Sons Ltd. London. :

Harden Jones, F.R. (1968)1 Fish Migration, Edward Arnold, London.
Hardisty, ﬁ;w.and I.C.'Pctter (1971-72}= The Biology of Lampreys
Vol, I and II. Academic Press, London and ﬁew Yorka.

Lagler, K.F., J.E. Bardach, R.R.Miller and D.R.M. Passino

(1977) -~ Ichthyology, 2nd edn., John Wiley and Sons, New York.
Love, M.S. and G.M, Cailliet (FAs,) (1979)-Reading in Ichthyo-
logy. Indian edn., Prentice-Hall of India, New Delhi,.

Nikolsky, G.V. (1963)~ The Ecology of Fishes. Academic Press,
London and New York.' i )

Poznanin, L.P. (Ed ).(1977) Ibhthyology, Amerind, New Delhi,
- - Bombay"
Sterba, G. (1962)—Freshwater Fishes of the World. Vvista Books,
London.
Hoar, W.S. and D.J. Randall (1969)-Fish Physioclogy Vols. T

onwards. Academic Press, New York.

Q
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§20 s 437 : HISTOGHEMISTRY

1.
2.

3.
4,

5.

6.

10.
11,
12,

Introduction to histochemistry—ﬁistﬂfy.

Use of optical instruments and electron microscope in histochemi-

. stry.
Peinciples and vractice of section cutting (microtomy).

Fixatives and fixationi Principles, chemistry and effect on cell
organelles,

carbohydrates : old and new classification, methods for detection
of neutral and acid mucosubstances-—chemistry of the reaction,
Proteins-histochemical classification, methods for &etection of
various endgroups, blocking reactions,

Detection of nuclelc acids and nucleoproteins,
Lipids~chemistry,physical and chemical methods of detectlion,
Hydrolytic and oxidative enzymes 3 Kinetics of enzymes, problems,
methodsy activators and inhibitors,

Principles of radioautography-detection, guantification.

Use of exogeneous enzymes in detenction of macromolecules.

Detection and localization of metal ions

13.7Electron microscopy¥ and clctron=microscope histochemistry.

14,
15.

Techniques in immunochemistry.

Quantification of colour reactlons in situ.

REFERENCE BOCKS

1)

2)

3)
4)

5)

6)

7)
8)

20

Pearse, A.G.E.- Histcchemistry-Theoretical and Applied, véls.

I and II, 1976. |

Lillie, R.L.-Histopathologic Technic »nd Practicla Histochemistry
Ed. II, 1952.

Gomori, G.-Microscopic Histochemistry, 1952, ,
Barka, 7. and Anderson, P.J.~-Hlstochemistry, Theory, Practice and
Bibliography, 1963, ‘
McManus and Mowry, R.W.-3taining methods, histoleogic and histo-;
chemical, 1964. ‘
Chayen, J., Bltensky, L., Butcher, R. and Poulter, L.A, Gulde

to Practical Histeochemistry, 1969,

Ham. R.W.-Textbook of Histology.

Bourne, G.H., -An Introduction of Func¢tional Histology, 1961,

$ 438 : EPIZOCTOLOGY

i.
2.
3.

4.
De
C 6,

Approach.

Relationsh 1p betweern species and pyramid of numbers.

Diseases involving two primary living factors:Host,parasite;

three factorss: host,parasite,vector; Anthroponoses and' Zoonoses.
Reservoie concept.

Auxillary Factors s Physical, biological and social.

The parasites 3 (a) Kinds-viruses, rickettslae, bacteria, proto-
zoa, helminths, arthropods. (b} Specificity-parasitlism versus
clinical manifestations, Host range, Infective dosages, Virulance,
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Longevity, Effects on vectors. Ada~tations for reaching hospai
7. The vectors : Taxonomic groups, (b) Methods of transmissiOn,
Mechnlcal/prgpggagivc; Biological cyclo development, Biological-
Cyclo progative, Biological -transovarial and Trans-stadial
transmission, (c¢) Mechanism of transmission, (d} Stages which act
as vectors. (o)-Characterisctics of the arthopods in the transm-
ission cycle, - (f) uffects of envirbnment on vectors and transm-
issian, (g} Importance of knowedge of the natural history of the
Arthrthopod Vector.
8. The Host ¢ types, incubation period, host~parasite assoclation,
IImmunology, Effects of parasite interactions on host, effecks of
habits of human host on disease, Epidemioclogiwal, classification

of diseases in man.

9., The Reservolr kinds. N
10. Nidality of Vector-borne diseases.,
11. Disease Cycles. '
12. Principle of Control : )
(a) Measures directed aginst. the péresite-prophylactic and
therepeutic, Drug resistance. ) ‘ . :}
* (b) Measures directed against the cectors, )
{(c) Measures directed against reservoire.

(d) Measures directed at the human host.,

REFERENCE BOOKS ;
1) sinnecker, H. (1976)~General Epidemiology, Wiley-Interscience

Londcn, pp.228, e e : .
2} I.G. Riche, W.H. &1d Milner,J. (1971) —Epidemiology OFf° Medical
— Ecology, Churchml—Liv;ﬂgstone, Edinburg and London,pb.s- ‘468,
3) Burnet, M.and White,I.C.” (1972)-Natural History of infectloﬁs
dof.DiséaSes-Cambridge University Press. '

70 3 439 : BASIC BIOTECHNOLOGY -- &= _ N

1. Genetic Engineering & its npplicaﬁion

Introduction gene structure & funct;on, tranfer of genetic 1n—
formation, restriction & modification, construction of recombinant
DNA molecules in vitro. MoleCular clonning, vector, plasmid &
clonning vehicles. Antisense RNA technology, DNA hybridisation,,
genetic Diseases, PCR, site directed mutagene51s. DNA finger!
printing. ' N S i

.-.ﬂf\ -

2. Mocovlonal Antibody & Hydridoma cells. Antigen antibody react-
ion, Hydridomas & preparation of monoclonal antibody, Lymphokines,
application and utilization of monocional antibodies, Vir11 caccines,

malaria caccine, Bilosensors - immunosensors, Gene therapy.:
. hS

3, Cell culture and Biothechnology of Animals.
Introduction, serum, role of plasma'mem., cel&-cﬁltures as
H\“‘urces of valuahle products, mammalian genome, Genetic. reCOmbiha-

““ .mammalian cells and embryos, ferrying genes into mammalian
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cells,_transformation, Biotechnology of Demestic animals,

4, Processes and products dependention cultural animal cells, .

i)
ii)

i11)

iv)
V)

Viral vaccines ;- mumps, measles, Rubella, Polio & mouth.
Cellular chemicals ;3 & niterferom, B-miterferon interlenkin-2,

plasminogen activator (Wrokinase)

Immunobiologicals : monoclonal antiboalies, Passive vaccines

or therapentic agents.

Hormeones : growth hormone, prolactin, ACTH,

Viral Predators : insecticides, methodology for product gene=
raticn, Monolayer cell growth system, down stream proursing,

Genetically engineered animal cells & Bacteria, Humulin

production.

5. Engyme Biotechnology —

1)

ii)

i)

Inzyme as bulk preoducts @ introduction, organism sources,
strain development, fermentation, Processing and purification
examples of enzyme production X-amylare,. enzyme application
glucose lsomeraze

Production and Purification of filve enzyme.

Iintroduction, fermentation, socurces for enzyme extraction of
intracellular enzymes purification, storage, tests, assays

& specification..

Enzvme application - introduction, immobilisation cells or

enzymes,; stabilisation, Biocatalysts reactors, the applica-~
tion of biocatalysts.

6, Biotechnology and Biodegration :-~ Biomars production, Bioenergy,
Bicgas. use of m;croarganism in pollution, control, waste treat-

ment, waste management, bkio hazonds.

References

-

1. Bulock, J.D.: Kristiansen, B. Basic Biotechnoclogy 1987, Academilc
Press New York. ’

2. Prave, P., faust, V. sitting, W & sukatsch, D.A.3 fundamentals
of Biotechnology, VCH Publisher, New York (1987) '

3, Prave,P, faust. V; sitting, W & sukatsch, D.A. Basic Biotechno-

logy, VCH Publication, New York 1987. _ .
4, Spiler, R.E. & Griffiths, J,3, : Animal cell Biotechnology Vol

I & II Academic Press, Orlando (1985)
5. Schook, L.B. : Mconoclonal Antibody Production Techniques &

applications ; Marcel, Dekker. New York (1986)

. 6. Trevan,M.D., : Boffey S ;-Goulding K.H. & stanburg P. Biotéch-

nology the Biological principles, Tata Mcgraw Hill Pgblishing

company Ltd. New York 1987.
7. Animal cell culture & Production of Biochemicals. edetod by
sasaki & K. Ikura { Kluwer Academic Publisher, Bosten 1991,
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20 441 - Avian Migration, C eee 40 L.,

l. Definition, Hiszstoric backgrdund, stimulus for migration.

2. Types of migration on the basis of distance travelled.
a) local b) short distance ¢) long distance migration

with suitable enauples.f

3. Migration in new-worlad and ©61d world with examples.

4., 3tudy of migratory routes of swallow, swifts, Geeasse, cranes
golden plover, Black-poll warbhler, Bobolink, Albatross, Skuas etc.

5, Fuel for migration, navigation, piloting, orientation, true
navigation, risk of migration, etc,

6. Ornithological methods-bird watehing, bird photography, recor-
ding bird sovgs and sounds, capturing birds.for banding etc.

ZO 3 461 : 14 Practiclas corresponding to Z0 403 —~ Ornitholcgy II

1) Temporary and pérmanent mounting of chick embryo with suitable

: methods. : :

2) Idenfification of different whole meount stages of chick embryo.

3} Study of sections of 72 hours incubakien stage, passing through~af
heart brain. _

4} Study of mating behaviours & displayvs with suitable charts,
model, photograph etc.

5) Study of threat displays and distraction technique with suitable
charts, models. Handihg of avfield-Pinocular,

6) Study of preening benaviour in fields

7) Study of- resting and sleeping behavicur of some birds in field.

8) 3tudy of different nest typéé'in'laboratqry or field.

9) Collection of eggs of dlfferent shapes and size. (atleast f£ive)

10) Study of altricial and precocial young in nature

11) Study of food capturing in different birds in fields
( at least 5 birds )} ;)

12) Recording of sound calls & songs of suitable birds in field

13) pPreperation of nest boxes for garden birds.

14) Measurement of bird population—census by direct counting & by

sampling.

Z0 3 461 3 14 Ppracticals correSponding to 20 404 Environmental

Toxicology IT

Evaluation nf ED 50; LC 50; of toxicants wring invitable test

]
H

animal. by Litchfield Willcoxson method.

Spectrul analysis of cytochrome P4 50 after intoxicatiocn.

Biochemical estimations of varions parametevs~following intoxlcation

in.

a) Carbohydrate
b). Protein

¢) Lipia

d) Neuclic acigd



eve &1 Lua¢
Stu@ies of key enzyme after jntoxication in Rat - kike, phosphata=~
segfiﬁxtaresas, transaminares. Clinical Haematology @ TLL, PLC,ESR,
morphology of RBC; MHCV; Indises.
study of histopathological response of pesticides / heavy metals in
fish / mammalson '
1) skin
i1) Alimentary canal R
1i1) Liver '
iv) Pancreas
v} Testics
vi} Ovary
vii) Kidney
viii) Brain
ix) Spinal cord
x) Bloeod
x1) Bones
xil) Museles -
x111) Endocrine glands.
xiv) Lung
Effecacy test of .
i)} fungicide
ii) Harbinides
i11i) Weedicides
iv) Bactericides
v) Antiviral agent
studies on injury of membranes by biologically active agents

Z0 & 405
20 3 461 3 14 Practicals Correspoding/Physiology II

Dissection of male reproductive system of rat/mice & its description
Surgical cperation in rat/mice part I -~ orchidectomy / castration
surgical operation in’rat/mice part II- Vasectomy.
Study of spermatogeneres & jdentification of cell types in semiki-
ferous tabutes. '
Study of various stages of development of the mammalism egg, cleawa-
ge, blastula & gastrulation.
Total eount of spermatozoa from rat/mice
Motility count of spermatozoa from Rat/ Mice.
Indentification of study of different foetal membrabces and
different types of placeutae.

permanent histclogical preparations of Reproductive tract
orgaus of Rat/Mice.

Submission of at least any five stides of reproductive tract organs

of rat/mice.
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20 s 461 : 14 Practicals Corresponding to 20 & 407, Entomology-II ﬂ
Study of insect Eggs - '

Eggs of aquatic insects ( Mosquito, Ranatra)

Eggs of terrestrial insects

(s11k moth, musca, Drosophila, Buprestid beetle, Wasp, Honey bee,
Grasshopper}. ANothecae - Mantis, cockroach,

Histological study of Reproductive system. Male Reproductive system-
Testis, Vas. def., Esaculatory duct, Accessary gland, Female Reprb—'
ductive system (Histological study) Ovary, oviduct, common oviduct,
pedicel, Ovariole, types of ovarioles, spermatheca,

Early embryology of Insects. Egg, cleavage, Bdastula, Germ band,
Embryonic envelopes, .

Study of insect nymphs, larvae, Pupae : Aquatic nymphs, Terrastrial
nymphs. Types of Larvae, Tynes of Pupae. .

Study of social insects. Isoptera, Hymenoptera = Verpidae and
formicidae, '

Some experiments on insects .

a) Dorsal light effect. -~
b) Temperature preference in maggots/ larvae of mosguitoes, ~
c) Role of surface tension in Gerris/Notonecta,
d) Rearing of insect in captivity { any one) Housefly, Mosquito
and any other suitable insect.

20 3 461 : 14 Practicals Correspending to 20 : 408 - Physiology II
1) Instrumentation Sy
2) To measure the nerve  conduction velocity
3) To record human. Cardiogram, (Demon;tratlon)
a4y -Preparation of motor end plates T -
5) To study the effect of ATP, Mgd2 and Kel on muwcle contraction

of frog. . : -
6) Effect of adrenalime on muscle glyugea cf Rat -

7} To Estimate the amount of lactlc acid in normal and fatique
muscle of frog —_— "

8) Demonstration of Adifferent tfpes of reblex acticn in frog

9) To study the heart beat of. frog under certain experimental
condition _ | . ) |
Effect of unigranic ions on .heart rate of frog by Kymoegraph,

10) To determine the flask constant with Warbuing's manometer

11) Determination of o2 consumption of Aifferent tissues by
warbuing's mancmeter {(apparatus)

12) Effect of adrenalime on liver, slywgen of Rat

13) Effect of starvation on liver slywgen of Rat

14} oQuantitative estimation of Succiniec dehydrogenase (SDHf in
muscle of Tat.

15) Effect «f eyestack removal on exygen consultatdon in urab,

»
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462 : 7 Practical Corresponding to ZO : 426 s Genetic
Engineering & Recombinant DNA techniques s

Gram-positive and Gram negative bacteria, ldentification,
classification and methods for culture.
Bacterial culture in‘sﬁSPension, on solid media, identifi-
cation, classification cf auxotrophs growth of \HB 101 or
c600 mutant strains on solid of agar, sperial dilutions, colony
counts, :
Isolation of plasmid DNA and purification on CsCl-ethedium bro-
mide density gradients.
Transformation of HB 101 (ten/amp) by plasmid PBR 322 (amp++
/let+) transformation frequency calculations replica plating
technique.
DNA agarose gel electrophoresis techniqﬁe for plasmid DNA and
DNA restrictlon fragments.
DNA estimation by microdiphenylamine procedure, UV absorption
spectra, ethedium bromide staining. Hydroxyapatite chromato-
graphy of DNA, Thermal mélting behaviour,
Radicactive labeling of DNA in bacteria and radioactivity
counting technique. Preparation of salivary gland chromosomes,
Insertion of DNA restriction fragments.into plasmid DNA and
cloning s procedure, '

REFERENCE BOQOKS
Method in Enzymology Vol,.65 1981,
Gene Expre581on B.Lewin, Vol 1-3.
‘Recombinant DNA Ed, Dennlston and Enqulst Vol,15 1981 Dowde
Hutchinson and Ross Stroudsberg, Pennsylvania, U.S.4,
Proc, of National Academy of Sciences 1575 onwards,

J.Molecular Biclogy.
Cell, : }
Europ J. Biochemistry.

Nature.
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Z0 462 - 7 Practicals Cofresponding to Z0 431 - Insect Toxieology

Static Bioassaory Test -

Calculation of LC 50 & LD 50.

Toxicity Testing, '

a) Acute, b) sub Acute <¢) Chronic

. Effect of insecitcide on Cholinestarase enzyme.

Resictual Analysis of Toxins by ¢

a)> 1) Chemical assay
ii) . Sepectrophotomety
1ii) Chromatography

)

Analysis insectividely‘Bioassary method.
Isolation of Insecticide. from plant material/Botanicals,

Effect of Biological & Physical factors on Ipsecticide :;

Residues- ‘
Biological:'Physicai: unstring: brasling and snapping,

sunlight, temperature; mdisture, soil type; cover Crops.

Insecticidael pollution . -

pathurdys of environmental confarmination level of insecti-

cidal contaminations Bioaccumulation susceptibility of
Biclogical material to iﬁsecticides.

Insecticidal piosoning, symptoms & Treatment At manufacture,
operation & consumer level, symptoms of piosoning and treat-
ment, DDI, BHC, organophgsphates, Conbama:es, & Pyrethroids.

70 s+ 462 : 7 Practicals corresponding to 20 s 441 ° x;*

Avian Migration

1, Handling of a field binocular, study and repair of
different parts.

2 +0 5 Visit 0 suitable localities *o observe migratory ducts
(Aquatic birds), Migratory waders (ponds, streams, takes etc,
migratory warblers (bush and tree), etc.

6. Study of banding procedure on a suitable bird.
7. Visit to a bird sanctuary of India.

wX=X =K =X X=X~



s = 45 [
Z0 : 462 - 7 Practicals Corresponding to 20 : 429

4§}f Insect Bndocrinology
DisFection of endocrine organs of cockroach - Brain,Corpora cardiaca,
corpora allata. '
Bffect of extracts of carpora allata and or carpora cardiaca <n heart
beats of cockroach., mounting of ecdysial gland of cockroach. whole

mount of Brain showing Neurcsecretary cells. Section of Brain to study
different types of neurosecretary cells,

20 s 462: 7 Practicals Corresponding to 20:439 :Baslc Biotechnology

‘Transformation Experiment

Immobilisation of enzyme

ELISA - demonstration _

Antigen - antibody reaction, simple & radial diffusion.

Immunozlectrophosis —~ Antigen, Antibody reattion. Antibody titre.

Enzyme activity |

Enzyme Tests - isclation of amylase, hypase and twipsin from pancreas,

Production of alcohol / citric acid / penicilin by fermentation

Characterisation of restricted fragments. of DNA on agarcse gel
‘h:lectrOPhorosis.

20 : 462 = 7 Practicals corresponding to Z0:421 (b) Pest Control

1, (a) Tec Etudy the effect of contact insecticides on the behaviour of
insects.
. (b) To £ind out percentage mortality ~f the insects treated.
2. {a) To study th~ effect of fumigants 'n the behaviour of insects.
(b} To find out percentage mortality of insects treated.

3. Tp study the effects of ovally administered Zn phosphate on the
liver, kidney and intestine of mouse.,

4, To screen certain plant extracts as prospective attractants.

5. To screén certain plant extracts as prospective repellents /
antifeedants, :

- 5‘6. To screen certain chemicals as prospective molluscicides.

7. Fleld trip.

rks/-
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