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Course Strudurc 

(One Scmc~let- Juration\\ ith a total oi" 16 Credits) 

Counc No Course Title 

zo"'o"-o"J------,,>e,,c:":::"::;ch"'"''""•:::o,h;io=g;c-· ---i 
Integrated ?:oolo~y 

FJcctivc course oficretl: 

L00-03 (:\):Fish tli0log) 

700-03 (R): I _imnology 

Z00-03 (C)· Entnmolog) 

ZOO-D_i (0): Biodivcr~ity [on>cnalion and F.nvimntTIC!ltal j_,,uc\ 



l~eseaJ'ch mctho•lnlo!!J-' 

7.00-01 

Cn•dit-4 

Unit 1: 

Rc:secrrch meaning. objective . types. Criteria of good rcsc~m:h. research probkrm, research 

rnelfmds and methodology. data l'olkction und processing. 

Unit 2: 

Plagiarism- ~onccpt. ,olt-.varc, 

lnit3: 

Statistics and its ~pplication in Biology: Test L>fotatistical significance-'!' test. Chi-~yu:ue test: 

Anal)'sis of variance~ Simple correlation and regression~ Lsc of statistical pHckagl:~ fOr A "\IOVA ami 

multiple rcgrc'>>ion 

t:nit4: 

journal 

SuggeMcd readings: 

poster. Basic 

\\filing,_ Scientific 

Impact f~ctor or a 

1 Rc~carch 1\-lcthodolog~- \'klhuds and Techniyuc~. New Age IIJ!cmational. C R. Kothari 
l.d. (\.kw Delhi). 200l! 

2 Re~ean:h t\'1ethodolngy: A ~1ep-h~-sLcp guide for beginners. SAGE Publications. Runjil 

Kumar.2005. 

3. Data and o;;ompli\o:.:r Cllrnmunio:.:ations by W. Stallings, \k :\lilian Pub. Co. No:.:w York. 1976. 

4 Zar. R. (1974). Bio~lllli~lio;; Arl<tl}.'oi~. ['ro;;ntit"c ll<dl lm· 



lntcf!;rated Zoology 

ZOU-02 

Crcrlit-4 

LNIT 1: 

Mino~cop:v: Fluon::~\:o..:nl ~nd confocal clc\:lton micmscopy; Sl~\1 ~nd TE\·1: In-Situ 1-lybridi~alion 

tl.:o..:lmiquc~; J-JSI-1 Lmtl MC f-'!SH: Chromosome banding. ion Exo..:hant-:c. Gc:l 

filtmtiort Arfinity, IIPLC. ~pco.;(l"(J.',copy: Electrophorcsi.s and lsock~tric 

1JN1T2: 

DNA and RNA cxtra~tion: Preparation of cD'\A; RT-PCR: Designing of primcrs; Real ·1 imc J.l(:l{ 

DNA cloning: Southern, Northern and \~'eqem Ulots: DN,\ and protein :;equencing. 1-:1 IS.-\ and 

Rl/\ 

li.\"IT 3: 

Rio-Cc,mpul ing: Biological DJta ~~~se (Protr.:in & Nucleotide); Lli..AST and Fr\S I A: Sequence 

\:omparison and alignment techniques; Athliographic Resourco..:s; l'uh\1ed and PloS: Phylogenetic 

lrcc. 

tTNTT 4: 

cthical committ<:c . CI'CSL.:i\ !-'Uidelines for itnimal 

experimentation 

Sug)!;cstcd rradings: 

I Harris. R. (19':>1,Ld), Electron Mio..:roscopy tn [3i(>logy; i\ practical Approach. IRL. Pr<:~o. 

Oxford t:nivc-r~ity l'ress. 'lew York, Tukyo. 

Muniuti~. T. C\ rtl ( 1982). lvlokn1lar cloning: :\ ILtboralory :'vlanuLtl. Cold Spring. H~rbout 

Labonllot")'. 

3. Murad_ ll and Atiquc, M.V_A. (1991). f~iological Tccllniquc~ in Flcclron micm~wpy. CUS 

Publication 

.J.. Nd-;on D.L and Cox \-"l.lvl t)009). Principles ot Biochc~mistry. 5-.t· Ed ilion. 

5 Stiles cL a[ ( 1991). Ba~ic and clinical immunology. Prcmice-halllntcrnalionullm.:. 

G. A1-vi11er. ru .. and (_jurry. !.,F. (1999). lxperirnental Riochcmislry. 1d Edition. '111'.11. Ftcx·man 

Company. 

S.l l]()99). RioinlimmtliL-~. Kluver _,\cadcmlc Puhli-.;hcr~ 

R Lcsk .. \.M. (2002). Introduction to fiioinformati.;<;_ ChtOrd I_ nivcr~ity !'res~ 



Fish lliolog.~· 

Z00-03 (A) 

Credit-4 

IJ"'IT1: 
f'hysiology Role of musck~ and ftns; Captut·e of [QOd and mcclwnism of" digc~Liou; 

transport of respimtory ga'ic'i: Compo~ition of" ~\lim hladder gas. its 

secretion and mamtcnancc 

Role ol' hmmDnc~ in aqu~K·ulturc· Phy~iologiml regulation of thl' utrditwascular <;ystem: Fish 

hacmoglohitl; (Jl(nncrular and aglomGrular \.,idneys E.'(cretiotl 11!" nitrogennus wastes and ions 

halance; Osmoregulation in li~hc> 

UNIT 4: 

Biom.say methods fnr evaluation uf median lethal concentration; Lsc of natural toxin fisheries 
m;magement: mode of action of xcnobioticq and metal toxicity on physiological paramc\l:r~ in frt~h 
1\·ater tl<;h 

t:KIT 5: 

Collection and preservation of specimens: l\1orphomclry. m~:ristic coctnls omd biometric index 

\kthod~ ol'm~:asuring wndili(1n fao;;tor. food wtd !~cUing analysi~ of fish: fecundity nml rcprodudiH: 

tlmlly<.i.'., letlgth-weightrel~rion~hip offi<.h. 

Suggestt'd rt'adiol(: 

I Ali. \L\ (1!)80). Environml'nlal Physiolog:· oi'Fishes, Plenum press LISA. 

F\·am. D.ll ( 1991S). The Phy~iolog:y of Fishes. CRC Press. \.IS,\ 

3 Hoar. Ill-'. 'I. and l{andall, D.J.(1971-8!l) l'i.<;h l'hy~iology. '\cadcmic l'rcss, USA. 

4 Kulkarni. G.K. nad Pandey, B."l.(2007). h~lwric~ and l'ish l'oxir:ology. /\PH Pub. Corp .. 

India. 

5 Ro;;incd-..c. M .. hccom~, G. <1ml Kapoor. l'I.G (2006). Fish I .ndncrirwlogy. CRC. Pt·c~~. USA. 



I.imnology 

zoo.uJ (B) 

Crcdit-4 

t:"IT 1: 

\\'ater- an environment [()r aquati<.: communities. i"'reshwatet rcsnut·ces and global conccrn~

degradatiom of water qtwlity. Cnn~ervation. rnnnagement and recharge or frc~hwaln aquif.:rs. 

1-r<.:shwatcr Ecosy~lcmo-wle and tate or major abiotic paramct~r~. 

L['o;IT 2: 

hc~hwater Btococnosih-general composition. functional cla~sificati(111 and role in aquatic biotopes: 

lJi!TCn..:nt ~y'>lcms ol' cla,sitlcation ot· plank tons~ ]\:let hods in Fn.:shwatcr lcology-r\cts, smnplcs and 

trap.<.: Qualitative <md quantitative ~arnpling ofkntic, [otic and ground-wnter cllmmunities. 

LNIT J: 

l'rophic ~Latus-critcri<t (water 4uality ~:~nd bic,lie) lOr assessment: l.lio-indicator species <mel biotic 

imliee~; Role allochthonous and autoclttonPus matter. 1\utricnts of freslnvatcto-<.:ycling of micro-and 

macTo-nutrient~, eon'icrvative vs d)-namic ion:,. Role 0t aquatic eommunittes in miero-nu!ri<.:n! ~·yck~ 

llNIT4: 

Pollution in freshwaters-Fulrophic3tion ~au~cs 
Bio-moniwril1);! and hi~;;';:;,;~::::,',:~ 
and consequence'; Bi ami Bioaccumulation: l\'lanagcmcnl and rcstoralil'l1 of lal..es, 

rc~cr\·l1irs and ri\ers. Wu~tc v.·atcrs: ehamdcristies and tr<.:ulmo:tll 

~uggcsted Rt"ading~: 

I 1\ll:m.J.A. (1995). StrL·arn Ecok>gy: Struclllre and functiuu ul" running waters.Clwpman and 

Hall 

2. Gl>ldrnan,C.R. mtd Homc,A.J. (lllll3).Lirnnology.J\.·\c(jraw-1-lill International Uook Company. 

lelt"eries,\1. and \<lili~_D_ ( l 992).Frcshwater Ecology.CUS Puhli~h.:r:, 

4. Kaltl.l. (2002J.Ltmnology,Prcntic·e-Hall. 

5. tvlo:,s,B. (19SR;.Eculugy ofFreslmaters.Riacli:wcll Scicnlitk Puhli~·ticms. 

6. Payne,A.L ( l n6J.The Ecology of t ropicall<ll..cs <trtJ l{iver~.John Wiley & Sons. 

7. Wet1el.R.G. (I n3 ).Limtmlogy.~aundcr~ College Plibli:,hing. 

S Wetzel.R.G. (200 1). Limnology:! .akc~ and RiHt· F<.:u,y>tcms 1\cadcmic Pres~ 

9. \'·icl/ci,R.(J. nnd Likl·n~.U.L (2000).Limnologlcnl ;\nfl.lysis Springer-Verlag. 



Entomolog)· 

Z00-03 (C) 

Crt"dit-..J 

llnitl: 

Outline oC du~sificatior1. ln~c~:t <nHJ human l'orensi~ I:'Jltomology. Jn~eL~t Physiology 

Neumendocrine system: Metamorphosis: Thermoregulation: llormonal regulation of gm>\lh and 

dillCrentiation: Pheromones 

Unit 2· 

1-lehaviuml pattern in insect: locating food and initiJting feeding. locating mates and copulation 

oviposition. orientation. migration_ protective behavior. COilCcaling coloration. ITVcaling c<•lomtinn. 

& rnirnicry 

Lnit3: 

Para~itism and pnxlation in insect~: lkncfkial and dctrirm:ntal ~spen of in~cct: Types oi"p<::~t cnntwl: 

Information n:quired in dealing 1"-ilh a pe-'1 problem. 

I: nit ..J· 

Sugge.<;tcd reading~: 

I Imrns. A.D ( 1964) The Text Gook of Entomology. Melhnen Co .I. ondon 

Romo~er. W.S ( 1973). The Scicnn: oi"FntmnDI(\gy. l\1cMillan PLtbl. CLJ. Inc .. 1\cw York. 

3 Wiggk~woth. V.B. ( 19il4) Th~: Pt·in<.:iples of ln~LTt Physiolog}. 8'-'Cdn. Chapman mld 11311 

4 (,ilher"l: 1..1 (2011) lm;ect Endocrmology. I"'Edn. A~atkmic Press 

Chapman 1-U:. (2.000) I he Jns~l:t:,: Structur~ and hmction. 4·1-l"dn. Cambridge univ. Press. 

6. Gulbn P.J and Craohlon P.~ ( 19'!4) '1 he insect>. an outline of l:ntomology, Chapnwn & Hall 

7 Cirlben L.I (2011) Insect Endocrinology. I''F.dn. Aca(kmic Pres~. 

8 I lermes. W.B. ( 1995) r>-·1edicnl and Vctcrinar_y Entomology. CAB lntcrn~tion~ILT.K 

9. I-I ill [)_::, (l 'I'.J4) A grind lund l:utomology, 01·egon I imber !-'t-ess. 

I 0. Ramukri~n:ln_ T.\' ( 1984). H:lndhook of Economi~ Entonwlogy ol" South lndi:c International 

Boob and Periodical' Scrvi<.:e India 

II. Lamb. K.P ( 19i4). Econolllic entomology in the tropics. Lutldon. Academic Pn;ss 

12. Fenemorc. P G. and l'rakash. A ( 1992)_ r\pplied Entomology. Wiley Eastern Ud 

13.Sri\'aslava K.l' (1993). Tc:-.tbook ol Applied Entomology. Vol.! & II. Kalyomi Publhhers. 

Ludhiana 



Biodin~rsity Cunsen·atiun and En~·ironmental issues 

ZOO-OJ (D) 

Credit-4 

CNIT 1: 

f~io~phere reserve-protected area nemot"k in NER and thn.:al factors V.1ildlil\: curhcrvation and 

ll~lf2: 

cnJnngered and endemic fhuna of "'E lmli't 
Riorcmcdmtion Principle:.. and applic.;~tiorts 

E\iodi\·et·sity concept. hiodiver.>il) assessment ~nd mca<;ttrement of hiodi\Tr~ity. tht~a! and uses of 

biudi\·crsity. '\F region a<; biodiversity hotspots. [nvironmentallJws ~nd regulations_ Environmental 

cthic'i -cau~L'' Dl"pmbknts, religion_ -,oeial cullun~. >ciencc and technology 

F~IT3: 

,\ir· pollution- type~. 'ourccs, interaction with plants, animals and human'>. Air qualil:> monitoring 

Water· pollution - source~. eutrophtcation, biomagnifit:ation~: Soil ami twisc pollution: 

Environmental prioritico in India- effect and control strutcgic~ 

lll\TI-1: 

llittlllll" l·hungc, risk lO OLonc la;ct-~. at:id rnin, etni>Sil'n of CO. Urccn holt',e effed. dcserlilicalion. 

lo;,s ofti'Opical forest, Impact of pO\\·er generation r·ivct \·alley and hyde! pO\\er proj.:L·t; mirting and 

oi[ cxploralion. thermal and nuclear pm\cr generation 

Su~gcst('d readings: 

I The ecology oJ Tropical lake~ and rivers . .lolln 'Wiky and q111~. 

~mith T. \1 and ~mith R.L (2006) Uctnenls ol- Lcnlogy. 6'hLdn. l'ear~nn education Inc 

3 Odurn .l,.P. (1')~6) hmdamt:nlah oflt:olug: 3'-it:Jn., \V.B. Smtnders Compan;. 

4 Kormondy.L::..I. (200). Concepts of Ecology 411 'J:::dn. Pro.:nlin: Hall t'f ltldiii Pvt. Ltd 

Smith .R.L (1974). Ll·ology 0nJ 1-ield Biology 2'"cdn __ Hmper & Row Publisher~ 

6 Kd.>htl<~munhy V.K (200:1) Text Book orl3iodiversity. St:ienc~- Publisher. Chennai 

7 Ro.na S_V S (2005) Esscnti<~l~ of F,colog;- and C!llimal Science_ Prcttticc Hall oflndia 1-'vt. t .td. 

R 11otkin D And Keller 1.::. (2014) l'nvironmen! .;;ciencc, John Willey and Son~. lnc .. l\c\\ Y1trh.. 

r) r lanJh!'Ok on conn:ntiun l'n Lliodivcr-,ily (2006). lJ'\JEP. Vi~a Rooh.s P\t. Ltd. Kulkaw 



Literature reYil'W and Sl·minar 

1.00-11-1 

Crc(W-4 

The ~tudcnr ~hould sckc1 a research topic ill1d read the literature <1.11d pre<;ent one talk in a Sl'minm 

rhi> hns to he done in consultarwy with the Ph.D. >upcrvisol 

l·.'<amilliilion· based on presentation/seminar 


