
 

 

# TyitxniMch xr^terr-2017 

NJieTS'ii-eicuJi 

3Tpfl^ q1^3TTW 3ftT ^ 3?^ cJT^ ;5rcft^ ̂ cPT cjc^cHIH 

3lk WclTcPFcR" cRnW c8t c3TcR:2Tr - dIHN 

clIcHN ^xM'qtf-1 # tHcltld alW 

3^k Qip^ 3TH RiPtcH'4 ywefri fcrfter ^iciiR PicMAii 3T2fr?r, 3ft^ 
m^fr, ^ ard^^fr^r allr m^fr ̂ ciimcb, ar^-^r^, 

a^k" arf^ sivFjmercTi cjrr^i^tcjT oipft^ ^ f^rstcT ^ aftr 
^etWew 5mrCTCT, gft ^Jj^uidi a=m^, cptw ^T?i?n" ̂ ^aqrfcjd" cp^ 

ciT^ cpKcp 5fefRr ^ 1^ sT^fTcjcnR' n^rrfrr^fi % ttstst ^ 3tr^ 

^TofR ^ icj-rfficAcjK y^nf^: sfi^ yi^fr, y^fr alk 

dildlcncTj^, yrfem^yTFyT atk yc^t^ ̂ efyekr yorrfkyt Jn^kr ^ ^fsm 

^ a^k kr^ c^ ojuicjrii i didi<si1 c8t aruic^cbdi yarrl^ yrkt 
QTktkyi, ^RTRrfkyj atk ^^kryr yrrry^ i 

^wr=if^ijfcf)^/ ww^fw 

^pryr^ arrint^yeqig- yanrtkyt ^efyekru arMicid y^lrpyt alk kany^rnf 
yr^ft^3ikkT ^kn^rkf- drary, ffrkf, ^rar^Rrt anf^ ^^kr,kklyd"alk y?k 

yik draw ^wkr a^^tkyrf a^k arayd l^d", krykt a^k ̂ sRydyR snsfkyi, 
ePR, kf^cid"/ ^JsWd, cimWi^cHi^oid yy jyyki,^jjyr arr^ yy yskra i dd"^yyyw 
yyyd eSkr yy yzra, yky^ atk ara^^^dd ar^dy^ arsrkr atk ̂ nar a^k 3d% 
^ery^jy d^fy#-3TRkny yyi^, fct^Qfr yyi:^, ^yrkt c^ 

l^yikr%?M,JHuld^dSTyri Rdl^Ji draw, k^Rkr (y#Ed 3t^) 

^ dTdwt atk aranyw draw i art^kr ^ewekr ky^kr yy^f^ 

dTfykkd alk kfera"̂ ^^kwid dkkr ^krk ^kr-a?klRich arykTF alk ky 

3^ yy 3yykTi arRkry a^k ki^?fr yyi^ c^ dOT ?RFkr ^?ryky yxyrkr-

yfctytkfdT alkaic^c^ddi d^r cgrucHiQyi arRdkyrj- dikr^ i aray 

afr^yrktc^UoiiQijl s^dy^ 3T?wyTatkt^ykt,%d^Qratkd^ 



 ^ tHtS-eTl Woiip-iJi ciMlcjidt^ <d«Hpcjcl 

5i#2T ̂ Wsn^Tcrt TT5j;3# ̂  ^Tofrzr ^ ^fRFcRT jr^riw^ 

SUd01R0 ^7" drV/Cf'T^ ̂ 3//v WW^TW 

^oilcj^ 3TI5:^ 3^ fWn ̂TfFHT c^T c^JFTR 3^k 3715^1^ 
C^ ̂ crfl^FST fcR^ ^*d,Pd 3Tt5eftER % pRficT PcHpl, m^fT 3fk 
<HtAc>riU< c8t ?^|L|<HII 3^7 T^sRM^I oIH Jj^umdi oT^ IiV>o'C< y"iic»ri-
,^Pcb, AliPcb 31^" TRTRlPr^l i^e-c^ ^ yc^K STtJofTER ^ 31^" 531% 

WS[R % dtl%i 3^k TO3T tHt^efly^ ^TWM 3lk wy-3U'4«H 5TI5cfr 

3lk %l^ F5n^€t aiBpRff cttt 3^k W3t 
cb^Hll «y^uicJdl cir^ 31T3^ % 5rMic;ci % PHT 3ii<^ciPf%r 3flT 
^ yln^PcBi % 3i^;a%^l ^HcHN^ ?rt5^ wft% v[^ n2TT3# 3n^ 3^k 
3lk 331% P'ii^ui %itQTPnn", ^1%3t, trftci^ 3^ I doimcTi 

arsfpRit % ^'«i ̂ cxLiiLiK P^rs# 3^^" onn^ oficjai 3if?JP'^l 

dcf!^ o7W?</v7W^^ ^ 

c^Pill % 1Mip31 3lFft ^ ^^135^ %r l%fr 3%? f%3Tlt 3fT'^lRcl oTofT^T c^iy cPT 
31^pf|cF)5T| aiRcT ^ f%3Tlt 3Tr?TTftcT ^TcfRT 3flT l%fr % ^FRTR1311 

^3Tt5^ 3%r ?%rf%?r fMs:, ajirr, %t1tpjT, 
^LL1<, 31T^, 3ftcfr%3, dl^Jl^ cllf^ f^trcr, cPm.s %^, aFRToT, 
cjvRjJr (im^ 3%r 3%fr , dk^i-a, ^^5% ?1w, % ̂arw 

^flT 31T?Trte cHtAofl mH3T Wpft: (yWctiipTl, 3T^t, 

arSRfRT, ^m'^), 31^-30^, ar^ 3r^^ cfH 313^3TR1 %t" f% cHW-pTt 

3^k ?n^ ̂ UoilP^I %r <H^c-c44ut ̂  cH^rcJ^y^ y^TllcRlt t\ ^ 3115^ 
^HcTJpr % f%5r^, 3ik ^P?Rfr % dfi%i 3%r %r 
Jj^uicjdl ^RRl^Tl f%JlRT, 3lPdrcJ 3%r dicHisJ %r irMiQcncii ^ 31^aiT31| 

^^TcRirai, ^fTRR ^pcRTi 



 
  

  

      
 

 

 

    
   

  

      
 

  

  

 

  

  

   

  

   

3fr^ ^ f5f)5#F9T cjiT g|<^9ch UoiHH RcjUh 

cPT ^ERIH, f^rzR cPT fcp^ 3ih: 

^Fqr^ ^yjiraranr 3lk ^rrar ^^chicb % to % xpi^ alk «^cb>HiH 
krflto qRqcj-cj y^nWt ̂ to tofwrr to u>j1hh cpr tomi ̂ to 

3TT^ ^f qiT ItoRT to to 3jpT ^ ftoRTI Uoldd % to 

UcHHH - tor to^to, to^ toi^ to to ^ to |3tt, to u^hh 
^ ?TTto qtot, WdHH ^ wto to <^cb>Hl<HI ^tot ^ ftokfi?fr 
q^r tocT UcHHH, qtortor cpTw ̂ tof^, u>3iHH to uarrftor 

qto fi 3Ttot qiT ftotokto Jitot to -

tô , toajw to ^pcfT to to ttoto % to ftoto 
to tokri ̂ tofcjT to^srtot qrr mUci^h i to^tor uoiHH ^ 

to ̂toTTef krslto) ^ito i ftoFsr qcmr to artot ^tor-torto, tot, 

qto % 3TR to 3TT«|to toito Itot to to to to ^qpmr to 3^ sjt 
^ q>Rwi tor Htoto ?rtot Uch«h<h to tor^ ̂  top^ltor cpr 

tolTTi 3TRto rjajw qto, ftoto qto, cH^i>HiJK, 513^, tttomr, 

%toj?r, c5;y srtot, tot qrr ^Fto-,- toiR, 

w, totoiT, totot to artokto ani^ % to y^iHH 

Htotqri aw-tof3T to to cpf udHH 

?m^?r {T^w 

m^to?tor torm^, totor^ tcrtor <H^rci4ul ^ttor^r(qtor toto, 

xtti p\^,toiiTfftoTT Ttoto,tfri ciinwafi, ^Kididi,torpdr, t5;?r, 

totcb^^,tortotto3rBw, to, totot,^toant^% 

toiH xT?f> 1)1 ftoa^ ytoto^to M^Mci-cjdi to UoThh ̂ toari to?nto^ 

toto?T dHlHkH%qkqcj-ddl W^TIto^tl tô fT qtototototfTI 

toafr^fri q;H373T?ito1toH5fiT^%tor 

ttoktor^ yddd tofr toi t^tor tototo tottoat cjrr to 

tof) torari tofr tototo tototô r totoat^ yoidd to ^tot ntori 



 

 

   

 
 

 

 
  

  

3TBH,WRT «h1cT1 cfiT^ToIpTcT sftT ycHTcTI cH^ccJ^u*! qYpTI^?!% 

^pn^ cTJT 3Tl;a^3lk3teTl^nEifr^Tcn^ 

^5mr^m^<riof)n ^mihT 

3THH^3T^5jrzfr^qltarmT; 3lk ^^fmr,^Rpn^f^ alk ̂ rarlk^ 
IcricT^JR; olplkRr ArMlc;cf^c1l 3lk cjciHcH^ui ̂ sft^-lTSif^Tcf? ^J^cJcpTcp cpT dH^rcJ; tHtapTl 

5rMic;«ri c}ft ̂ 3nicfH cJt^ ciic^ cJtRcJT; oTpIT^R^ rRufl"; oTprr^Rit%3ToRr mpR 

C^^2jTiraT^ mii«Ad 3lk 4mli^<A'd xRUT3^k I 

% fpiTkfpikfr c^ f^^krefTT atk 3ir^ fcrarRr cc 3^7% 

3TtR3T :a^k filt cPT yite; cJc^«Ml<H aik ^aoTTQRfr ^ 

3t1cIT3T c^ ̂ 3l|c4crlK' cHtS>pri irMlc;cl 

^ STpTTQRf # m^/ ̂TRQRTf d^f f^TcT c^ TTT^ 
^IckR; 3IpIT?R JIFRT ̂ pR ̂ ^SJOT 3qRf| ̂ TpTT^Rt 3^ ?R5f^ 

sTR^Rit ̂ 5Ti$kr idJiciH cpl" ^ a^k ̂ cfTFxR c^ ajpicbi; f?i;5k 
^kr m f^kk ̂ Tckkr sjr tprat; kkk ̂ Tckkr ^ 3M^th ^sipt cpr 
spT ^cRR; ttkk ^iwdt, an^, an^ aik kmW; itkk to aik 

yuiipji 3TF3T qMr yuiif^Ail ip ^ftkk cpr <jcpich<ui i 

^TckR cfTT 'dl«H«lIi, f^nW; cfifk^lt ^ 3Tt5kt cPT ¥3TcTcT; 

tfjpTST ^ ai^ ̂ mpTcT cfj^^TT; 0«d k sT^k cjic^ ftrskr aik ^^pht ̂ ^q?kr ^ 

3^^ ^3TTftot; i^kk aik to toto ^ wmk; ftok aik to toto 

^ aT2!r?Tr^ 

•Hd^oD wtwurjikj^uMPlcB) 

5Ti5kr tortJT aik arukr ^^ tot 13^ tocp aik tot 
3Ttot aik ^ ulf^ch arRQ^jcfj^a#! tour 3to: ^ttomr aik 3to 

fcr37T;5R ^ ^i to sfto aik itoto"% ^kt% tô ^ tor: tor to, 
N ' 

sw tofr, tô ' 4-pili^Ji aik^to toi to 

TjHtoff: toto, ij€tafr1toit^, ton^, itofr tofcr, to storn 
ti 

3toPi to storn": ^kTa^^ aik Tj^tairtott^:^3tot^ to 3?^toR: to 

to cbHcii< ai^cTR, to ar^mn, tokr era^ciT aR^mn, Qjir tokr cpr 



 

 

^ ciT^ 3ik Icrf^ 
Wndt 3lk wdi^cH, m^?fleT?rr ^^^^ iild^udi 

cFf ^r&ilfclcl c}vC^ cJT^ cr>l<c0 (r^ldcH C^ cligfl" cJJ^ 

<HnH/ WIW 

^ 3lk ^j^rrf?rzff ^ ofii^d 3#5ih sM ^^jf i^i^Mi^dd 3lk 

Rii^'Mi-Lc^'ci-dd iJ-<jfidc4K ycrfii^iijii ii^uicbj^ci^ft^ ^aiNdni - ;5ffte ̂  

3TRT-W ̂ d<^dl SftcT icl^ld, ^HcT^INt 3TTcr53IWT3ff 3lk ST^rcPj^ 

3frfciH ;5M c^ q^; ^fr^r tew, ̂ Mr^ Q'tcrra", sRTdTT, 

5Rrd3T, $c-4-^^1Riii, , cf^WRt5t, ^5$flr^KRT, $n^ ihd^frtei 

%^3TT, Slk" ̂ IRT cHt5.c»ri ^TcT^5h I 

Jd i/MP)'^3^Jci^zJH/ ^f^{'qRz/JJ 

^#EftfMr: ̂ uMRlcKl cPT mRtJAI- qran / ̂ STofrzr ̂ ^ 

3!k 3T^; ^ftqrratfeqr 3lk ^% ̂'^xldlrcHch d'JIdd 

.r^Rdcb qte-W=MT, ^ 3lk nw, ̂ 3lk an^cifto qfe c^ 

3Tq^K"ll, wicl<A'isi<H Sltr 3l<^cjld^ <J-"^cL?rcT 3ftT qSTWI 

Wfte 3lk 3TRX7^w q^RrqrfUT ^ qrdf ^ PliJ<Hd 31k MicblR'Mdd 3lk 

^jc^jkzfi^ ^ arfferi^; 3i<^5ba4ui, afirk^M arr^qf^ 

ql^OT q3nf3T; sffsr aidJiN; qktl^ ter; d'qloicb ik^q 

qMWr - €kT ^RTkf^ TOkr alk ̂ ^km id-dldioft, qtoiw 

qro^, ^n^fti^rarr tqkkikfri aiMto a^k dq^^fiqr - tSkfraiR; 

$<KH,dkdiraJ|; qtk^; ,Hk<u| kl^id; cktf^/ qf^Taft 

qfMt fr aTTq=?fr 5=^jqw qki^ at^jkr qq tk^rFr,- ql^OT 

kqif q^'ii^Mdii, l^arkkftkT oTeT, qRitqt^ |5it#rqfbni alk qktqkcrf^d^ ̂  
qrakkllrq^TFr c^ arcmRDTT 

^;EJ^ fclsHId: ^ fcRTM qq qftxTq"; ^dl«^d afk ZTqqiT^: 

qkqq; ;^fcrq7 ^di<^d % qqiR; qrsil^ aflr ^di^d; 

q^RManf, qi^ aik >hi<h4D; ai^qrsT qif^R f^di^d; 



 

  

 

 

<HIHR1^u|; 3Tt3TRW 'UllcHHI; 3ilU|fc|ch fcn^STeiT^^H ^{flcRhT 

f^^ETUTl 

3fk jJolH-H 
an^cif^T# 3lk 3jW alk ^^?j- fcRRTH ̂ arr^jR 

^^ 3%Tor ^ fcRRRT m cpT^ - Tjpt alk ar?]^ 
alk si-q'^^is ar^w sfRr # siid^d - a^k^ irf^Rrakw 
^:^aMftT3Ti yicicti 3fRr mRcJc^chi fete ;5fiR, fk^rr ^arrfcTd' alk 1^ 

Wi?r RaroTi fkto alk tbikiJi ate ̂ Rrterr arr^sTrf^ m ^-
tekr cjii^ te 3T^ terkkToT ftertt alk akl^a#! teikikr 

cTcjicffciT - xj^toikkRT, oficiloic^Riid alk mkkcTT^ alk ^ 

M^^idi ;teT ktew ter uddd (^fte^^) - ter uoidd ^ ^cItr, 

alk ter cpi^tef ^ sr^feRfi <HNir<Hch 

an^crif^ - .HNioHcb R5TUT, uioTioTiPich Rmr, ̂ kftkrfk^t 

5lkkT ^ xj^dioHc^ Uddd teteff cf)T ^frigid alk C^c^dld ksjfk 

a^k k^ikl I^vjll^d rRTcTTrJT^ ¥oTc^ fkO" I^>Jil§ci ^sftf^Tf alk 
MkuiiJH gkj;Rte te u«Hiuficb>iui te ^kkkr yHite*^^teM^kkr 

•i'tiMci^fcjcni^ tea^|u|^clch ̂ ficrfcRTRT^ mRcIc^ch ̂ fko'^Tcfi-^dfte^k^i^ 

dTtRTT, MlcTi 3^k ofTcRT^ aP^aftl TdPRT:dT^TRT,^^fffcfROT, cpf^ 
(teft, fr afk tekltef^)^telkRT a^k d^dKli^^rsri cmsftele' cfn" ^nqmrRT: 
•Rn^^plkRT, <r^cPkiklkkRT,^RT^cfih^kHkl^d,^en^cRkikkRT,^kfnr ̂jsti, ■cj-iiiMti-ij 
^ ^Rfk "^isjT '^T^kr a^krarri ^fl€kr TdPRT: cRfterrr 3fk: cte cRte^, ̂ kcRT, cte 
alk aRlkfr pki^ % ^arr^^j^ alk % arra-Q^ artefr xjfe gt^kr # 
awrkniT, ^jcfkrcir alk n^i^luikr d>iddi Amphoteric didU alk 
w?RMte wf^lter mxiR alk nite c?iT ar^^ter f^te ̂  cprfteur, d'<^di, ter 
alk ̂ armQ^iciT alk alk fkte cm* ar^^jter Ikte 
ateatefitQiH afkkrr -3 alk ateir -6 ^ pfe c^r y'oii^d: didch<ui; 
cHifteuT; 1cr%gcTT; ^'cHi^d temf c^ ozfcnpsTT; alk dfcii^kr ^ 
fcrfteRT teto alk tekr- i^dw alk teri ^ alk ter ^ 



;^CH<d?frer i^cif^l<r| c8t 3^ cpT^ Iclcil^ltrl - "cJjHch^UI _ cJtP35" •i£lP|>3i - cprffcR^ -

x?TcF?iH3^37^an^ciffe cj% atk ar^^i 
TRTRTik^ u9i^«ma# ̂ 3u5it trikikH, xj^umxi^ ^ wQcjcff alk 

STqkcRkfrzT gl^ltlyzn#I 

ur^fhmWw 4' 

3Tt5:^ ^kaiwr, % ̂tcpr; mkt, alk 

qiT3t-;fn^ arsikr # 

3Rlkr c^ 9flf^ f^^Y^a#, l^fctd ^rtaTW c8t 
k^rfk, ^2jpfr^1k, f^rrft c^ f^^Ycrcrraft cItt trrti 

ajpr ^ar^ - qkarmr, ^ajw ̂  Ri^sid, ^aT^r m cRffcfRur, ^Ervrar % 
fkO" fcpnj TPT STTcfRxriY, aidcHM ^ cdcHM oIcJYIcH -^Qidi a^k dieid 

^Tinf ^ cPROT ffel ^ - qk3TTW, ̂ cptuft cfY 
cRk 'Y) fkO" ^'h^tHlcH f^ oTlk cTlk rri^UT ^ WTRITa#, 
sRkr cbd-4w ^ar^ - qkarmk, awr, 
3T?rr Ri't-ccH, cp3T afHT kFR^ar, ■^cjcPi'^ qid-md kf^trr, fdo-jTlch 
kciik^ - qk3TTTSiw, dtHcidd % d-Ticnl, ^d^HdcH Pi«Mch1 a^k ^^RTTakt, 
arra^a# % cjtt ^rtti ftmH dii^c^i ^ar^ - an^?^ 5cmufr, cpkr 
dkidd, fcrf?j^ qFfflYc^ ^5TUT - TTkaTTTSTT, ^ffflYo^r akRM, ^fflYcrr c^ 
i^^Y^OTT, ^fRTkxT fcrftt^Tf a!k ^ 5tRfkr 
fkzrWf 3lk 3il^'i4ldid fcRTH a^ klJ-g<d<H ^ fkzRT % 
^ c^ ^rroFfT, Ikaj^Td" 3lk sffk^rWr arrc^ cf)r ariciiR, ^ alk ^ ̂ T ptp]; 
^tcTT t, dlcHld c8t 37RIT ^ J|U|HI| ?R?fr cfTRT c^ d|U|Hl- 'Jggflf, 
ai^^'L"^ codieri alk sRkr shr", a^ ^^rkr ^ Ikrr tja^cJY ^ cjttjt # 
?TT^ C^ «J|U|cHI I 

3^ 3lk ^-i^lccTl Wl cRffcRW; f^ld(^ H<iid|cb<u| fclkJ^; kTd^ c^ 
yuiicTi, ^ ^ # ^ka^Tw alk 3fcm didisil -

JPT ^niffcRUT; l|gjf % dIcHNk ^ RRsfr, tef 3lk 371^ HRW/ 
3TioTT grrnkr alk ^rrrt ucrnkr raeiY dididl c^. %5Rr, kaTT3d: ^loidi, 
^TT3TkkY ^ ^TtoRT, ^^aR "-dlPldl, ^^tpcfRR alk STRRTcPR dIdNl c^ 
^eRT, ^ alk didisj; didldl ^ HWT; dR^'JI didlcll, md<HLil<^u| 3lk 



 

 

   
 

^TTTelRf clTT 3TSRUTI dIcHNi HTcncT 3TT^1^, aTFPR, 
dTonsT 3TTf^ ̂ ^SPTM, fM^JT dMM 3T^P^, icdsldd 3TT1^, 

yW ̂ ^RPEP 5T^, STT^ijf^lcb STf£F», 51^ ^ f^oll^d, 51f£P 

cPT QcH^ui i 

[̂cld<u| !JU||c>n- ST^^^raiR; ŜU^,mf^T RTfR 

f^PTW ̂ '^rjHiii- $dc^d ̂ gw? 3lk en^ 3lk 3^Tcpr PuhIuh stpt 

^e^ficiRUT, dTRTsr^Picbi^ yuiioTi; 3^k otept tow,crnstftcjRUT ^to 

??toer C^137^ cITofr cIRcftcPW cpt ^37Tto cJT^ WRP, ^ m 

«frw 3^k towdtoxjto 'errt,^fRRT 3^ktoW6^%?r 

3Tt5:^7M-d^|37Tl%RT^,WRTTtM,FT^^ETZRf - ^^cuto3TIWr, 
3lk t̂o3to,^rqto-^nfd:^ERRT,3RrtoRfTFWi^to;tot 3T!^ UuiieTi, 
aj53iItoitoR to,tor atk ̂ rqto-^^fercp tô ,anttor ^to-tm, 

tor fetor spT t^vdifd, tot tto^-^rif^ karrsu tot 

tod3T^WRtoi^grantor wroTr, tocrr ato,̂ to-kito,to?R 

atktoto tocpw I to-4to,WR, ^PT rRRT,̂ to,to^ 
toWRTTEPF5t9^I ftoeR-WRatktoWI 



ASSISTANTPROFESSOREXAM-2017SYLLABUS 

SUBJECT-AOUACULTURE 

Principles ofAquaculture 

Basics of aquaculture, definition and scope. History of aquaculture: Present global and 

national scenario. Aquaculture vs Agriculture. Systems of aquaculture - pond culture, 

pen culture, cage culture, running water culture and zero water exchange system,. 

Extensive,semi-intensive,intensive and super intensive aquaculture in different types of 

water bodies viz., freshwater, brackish water inland saline and marine water. Principles 

of organic aquaculture. Pre-stocking and post stocking pond management. Carrying, 

capacity of pond, factors influencing can-ying capacity. Criteria for selection of 

candidate species for aquaculture. Major candidate species for aquaculture: freshwater, 

brackish-water and marine. Monoculture, polyculture and integrated culture systems. 

Water and soil quality in relation to fish production. Physical, chemical and biological 

factors affecting productivity ofponds. 

Fresh Water Aquaculture 

Major species cultured, production trends and prospect in different parts of the world. 

Freshwater aquaculture resources-ponds, tanks, lakes, reservoirs etc. Nursery, rearing 

and grow-out ponds preparation and management-control of aquatic weeds and algal 

blooms, predatory and weed fishes, liming, fertilization/manuring, use of biofertilizers, 

supplementary feeding. Water quality management. Selection, transportation and 

acclimatization ofseed. Traits ofimportant cultivable fish and shellfish and their culture 

methods-Indian major carps, exotic carps, air breathing fishes, cold water fishes, 

freshwater prawns, mussels. Wintering ponds, quarantine ponds and isolation ponds. 

Sewage-fed fish culture. Principles of organic cycling and detritus,food chain. Use of 

agro-industrial waste and biofertilizer in aquaculture. Composite fish culture system of 

Indian and exotic carps-competition and compatibility. Exotic fish species introduced to 

India. Culture ofother freshwater species.Medium and minor carps,catfish and murrels. 

Species of fish suitable for integrated aquaculture. Integration of aquaculture with 

agriculture/horticulture. Integration ofaquaculture with livestock. Cultivation of aquatic 

macrophytes with aquaculture(makahana).Paddy cum Fish/Shrimp Culture. 



^OrnamentalFish Production and Management 

World trade of ornamental fish and export potential. Different varieties of exotic and 

indigenous fishes. Principles of a balanced aquarium. Fabrication, setting up and 

maintenance of freshwater.and marine aquarium. Water quality management. Water 

filteration system-biological, mechanical and chemical. Types of filters. Aquarium 

plants and their propagation methods. Lighting and aeration. Aquarium accessories and 

decorative. Aquarium fish feeds. Dry, wet and live feeds. Breeding and rearing of 

ornamental fishes. Broodstock management. Application of genetics and biotechnology 

for producing quality strains. Management practices ofornamental fish farms. Common 

diseases and their control. Conditioning, packing, transport and quarantine methods. 

Trade regulations and wild life act in relation to ornamental fishes. 

Coastal Aquaculture and Mariculture 

An overview ofsea farming and shore-based aquaculture in different parts ofthe world. 

Resources for shore-based aquaculture and sea farming in India. Traits of important 

cultivable fish and shellfish (seabass, mullet, milkfish, grouper, cobia, snappers, ayu, 

pearlspot, tiger shrimp, white shrimp, mud crab, mussel, clam, oysters(edible and pearl 

oyster), lobster, seaweeds. Seed resources. Shore based aquaculture system: traditional 

(pokkali, bheries, gazanis, khazans), semi- intensive, intensive aquaculture practice of 

commercially important species offish and shellfish. Methods ofShellfish Culture rafts, 

racks, cages, poles and ropes.. Water and soil quality management. Estimation of 

growth,survival and pond productivity. Seaweed culture.Pearl culture. Sea ranching. 

Finllsh Hatchery Management 

Freshwater and marine fish seed resources. Natural breeding of fmfishes. Selection of 
riverine spawn collection sites, gears used and methods ofcollection. Spawn quality and 
quantity indices. Advantages and disadvantages of riverine seed collection. Sexual 
maturity and breeding season of various cultivable species. Development ofgametes in 
male and female. Fish egg and embryonic development. Methods of breeding; bundh 
breeding - wet and dry bundhs, collection and hatching of eggs, factors involved in 
bundh breeding, advantages and disadvantages of bundh breeding. Induced breeding of 
warmwater fmfishes, environmental factors affecting spawning, sympathetic breeding. 
Hypophysation of fishes. Fish pituitary gland - its structure, collection, preservation 
and preparation of extract for injection, dosages and-methods of injection. Brood-
stock management and transportation of brood fish. Synthetic hormones used for 



il^duced breeding of carps. Different types offish hatcheries-traditional, Chinese, glass 
jar and modem controlled hatcheries. Causes of mortalities of eggs and spawn and 
remedies. Spawn rearing techniques. Use of anesthetics in fish breeding and transport. 
Breeding techniques for Indian major carps, exotic carps, mahaseers, trouts, tilapias, 
catfishes, grey-mullets, milk fish, pearl spot, sea bass,sea bourse, groupers,pacu,cobia, 
pompanos and indigenous fishes, etc. Off-season andmultiple breeding ofcarps. 

Shellfish Hatchery Management 

Natural seed resources, site selection and collection methods. Life cycle of important 

shellfish {Penaeus monodon, P. indicus, Macrobrachium rosenbergii, P. Vannamei, 

Scylla serrata, lobster, edible, oyster, pearl oyster, fresh water mussel, holothurians, 
horse-shoe carb. Sepia, Loligo, cray fish etc.). Sexual maturity and breeding seasons of 
different species. Maturation stages of Macrobrachium rosenbergii and Penaeus 
monodon. and P. Vannamei.Induced maturation in Penaeus monodon and P. Vannamei 

P. Indicus by eye stalk ablation. Reproductive physiology. Reproductive harmones in 
crustaceans. Brood stock management of Penaeus monodon and Macrobrachium 
rosenbergii. Breeding and hatchery management of Penaeus monodon and 
Macrobrachium rosenbergii. Breeding and hatcheiy management of crabslobster, 
mussel, edible and pearl oyster. Food and feeding of larval stages of important 
shellfishes. Health managementin hatcheries. 

Aquaculture in Reservoir 

Definition ofreservoirs in India; nature and extent ofreservoirs,topography and species 

diversity; importance of morpho-edaphic index in reservoir productivity and 
classification; factors influencing fish production; trophic phases in reservoir; pre-
impoundment and post-impoundment stages and their significance in establishment of 
reservoirs fisheries. 

Salient features of reservoir limnology and their significance to fisheries development; 
management ofsmall, medium and large reservoirs; present status and future prospects 
in reservoirs fish production. 

Fisheries of some important reservoirs; recent advances in reservoirs fisheries 
management;conservation measures in reservoir fisheries. Fish stocking in Reseiwoirs 
Role ofcage and pen culture in enhancement offish production from reservoirs; history 
of cage culture, advantages of cage culture; selection of suitable site of cage culture; 
cage materials, designs, shape,size and fabrication; cage frames and supporting system. 
Integration ofcage culture with other farming systems. 



-i^istory of pen culture, pen materials, fabrication; breeding of fish in pen; rearing of 
spawn in pen; grow-out from pens. Suitable species for culture in cages and pens; 

constraints in cage and pen culture; economics ofcage and pen culture. 

Fish Nutrition and Feed Technology 

Fundamentals of fish nutrition and growth in fish. Principal nutrients and nutritional 

requirements ofcultivable fish and shellfish. Nutritional energetics; definition and forms 

ofenergy partitioning. Methods offeed formulation and manufacturing.Forms offeeds: 

wet feeds, moist feeds, dry feeds, mashes, pelleted feeds, floating and sinldng pellets. 

Feed additives: binders, antioxidants, enzymes, pigments, growth promoters, feed 

stimulants. Feed storage: use of preservatives and antioxidants. Feed evaluation: feed 

convertion ratio,feed efficiency ratio, protein efficiency ratio, net protein utilization and 

biological value. Feeding devices and methods. Non-conventional feed ingredients and 

antinutritional factors. Digestive enzymes, feed digestibility. Factors affecting 

digestibility. Nutrional deficiency diseases. 

Fish Food Organisms 

Theory 

Candidate species of phytoplankton and zoo-plankton as live food organisms of 

freshwater and marine species. Tropic potentials - proximate composition of live feed. 

Biology, culture requirements and methodology of important live, food organisms; 

Green algae, blue-green algae, spirulina, diatoms, infusoria, rotifers, cladocerons, 

tubifex, brine shrimp, chironomids. Culture ofearthworms,bait fish and forage fish. 

Introduction to Biotechnology&Bioinformatics 

Biotechnology: Introduction to Biotechnology -scope and importance in 

fisheries/aquaculture; Structural organization ofprokaryotic and eukaryotic cell. Nucleic 
acids -structure, function and types. Concepts of gene and genetic code, transcription 

and translation, mutations and their implications. Post transcriptional modification and 

RNA processing. Gene regulation and expression in prokaryotes and eukaryotes;DNA 
sequencing, Operons. Genetic engineering- Restriction enzymes; Gene isolation; 



^^^loning vectors; Probes; RecombinantDNA technology — vaccines. Transgenic fish and 
Gene transfer technology, Animal Cell Culture, Hybridoma technology. Molecular and 
immunological techniques-PCR;immunoblotting; ELISA; Principle of hybridization; 
Northern blotting; Western blotting; Southern blotting; DNA fingerprinting; Restriction 
fragment length polymorphism.. Biosensors. Concept of bioremediation of water, 
bioprocess engineering and bioprospecting. 
Bioinformatics: Introduction to Bioinformatics; Biological Databases and tools : 
Introduction; Types of biological databases;.Primary and secondary databases; PDB, 
NCBI, formats and contents; Sequence retrieval, manipulation; Primer design; 
Restriction mapping; ORF finding; EMBOSS, Molecular visualization Sequence 
analysis. 

Genetics and Breeding 

Principles of genetics and breeding. Gene and chromosome as basis of inheritance, 
Mendel's law of inheritance - complete and incomplete dominance, monohybrid and 
dihybrid ratios. Gene interactions - dominant and recessive epistasis. Pleiotropism. 
Lethal genes. Mutation. Sex - linked genes, sex influenced and sex limited traits. 
Linkage and crossing over. Introduction to population genetics. Hardy- Weinberg law 
and its significance. Chromosomal structure and aberrations. Chromosome manipulation 
techniques - androgenesis, gynogenesis and polyploidy and identification of ploidy. 
Sex determination. Cross breeding (hybridization)- types of cross breeding, heterosis 
and design ofcross breeding programmes,hybridization in different fishes. Quantitative 
genetics-quantitative traits, polygenic traits, heritability. 
History and present status of selective breeding programs in aquaculture. Selection 
methods and mating designs. Design for selective breeding. Inbreeding and its 
consequences. Domestication methods. Seed certification and quarantine procedures. 
Cryopreservation ofgametes. 

Fundamentals ofBiochemistry 

A briefintroduction to developments in biochemistry and its transformation to molecular 
biology. Cell structure, water and major molecules of life. Carbohydrate chemistry: 
Structure, classification, functions (mono, di and polysaccharides) isomerism and 
mutarotation. Metabolism of carbohydrates: glycolysis, gluconeogenesis, 
glycogenolysis, glycogenesis, TCA cycle, central role of TCA cycle in metabolism. 



-l^rotein chemistry: classifications and functions. Classification, structure, function and 
properties ofamino acids. Essential and non essential amino acids. Primary, secondary, 

tertiary and quaternary structure of proteins. Amphoteric property. Biuret reaction and 

xanthoproteic reaction. Digestion and absorption of proteins. Classification, structure, 

functions and properties oflipids. Essential fatty acids and phospholipids. Digestion and 

absorption of lipids. Lipid autooxidation. Significance of Omega-3 and Omega-6 fatty 

acids. Enzymes: nomenclature; classification; specificity; mechanism ofenzyme action; 

kinetics and regulation ofenzyme activity. Steroid and peptide hormones- chemistry and 

function. Structure and functions of fat and water soluble vitamins. Vitamins -

classification- functions. Minerals- classification -functions. Nucleic acids: Structure 

function and importance genetic code. Transcription and translation. Protein synthesis. 

Energy changes in chemical reactions, reversible and irreversible reactions in 

metabolism. 

Aquaculture Engineering 

Fish Farm- Definition,objectives,types offarms;fresh water,brackish water and marine 
farms. Selection ofsite for aqua farm- site selection criteria, pre-investment survey viz., 
accessibility, physical features of the ground, detailed survey viz., site condition, 
topography,soil characteristics. 
Land Surveying- definition, principles of surveying, classification of surveying, 
instruments used for chaining, chaining on uneven or sloping ground and error due the 
incorrect chain length. Chain surveying- definitions, instruments used for setting out 
right angles, basic problems in chaining, cross staff survey. Compass surveying -
definitions, bearing, meridians, whole circle bearing system, reduced bearing system, 
theory of magnetic compass, prismatic compass. Leveling - definitions, methods of 
leveling, leveling instruments, terms and abbreviations, types of spirit leveling. Plane 
table surveying- instruments required, working operation, methods. Contour suiweying-
defmition, contour interval, characteristics of contour, contouring methods and uses of 
contour. 

Calculation of area of regular and iiTegular plane surfaces, Trapezoidal and Simpson's 
rule, volume ofregular and irregular shape as applied to stacks and heaps, calculation 
of volume of pond. Earth work calculations- excavation, embankment, longitudinal 
slope and cross slope, calculation of volume of earth work as applied to roads and 
channels. 

Soil and its properties- classification ofsoil; soil sampling methods; three phase system 
of soil, definitions of soil properties and permeability of soil. Ponds - classification of 
ponds; excavated ponds, embanlanent ponds, barrage and diversion ponds; rosary 
system and parallel system. Planning offish ponds,layout planning, materials planning, 
manual planning, comparison of square and rectangular ponds, large and small ponds; 



-'J^ypes of ponds; nursing ponds, rearing ponds and stocking ponds. Design of ponds, 
pond geometry; shape, size, bottom slope of pond etc., construction ponds viz., 
marking,excavation etc.. Dykes,types ofdykes viz., peripheral dykes,secondary dyke, 
design ofdykes,construction ofdykes. 
Water distribution system- canal,types ofcanals; feeder canal, diversion canal etc.,Pipe 

line system. Water control stmctures- types of inlet and out let and their construction. 
Water budget equation. Pond drainage system; seepage and the methods used for 
seepage control, evaporation; factors affecting evaporation, erosion of soil in dykes and 
its control. Site selection, planning and construction of coastal aqua farms. Brackish 
water fish farms- tide fed, pump fed farms, site selection - topography, tidal amplitude, 

soil and water sources etc.. Hatcheries- site selection, infrastructural facilities; water 

supply system,- main hatchery complex viz.. Layout plan and design of hatcheries-
brood stock ponds, artemia hatching tanks, sheds etc. Raceway culture system- site 
selection,layout plan,types ofraceway culture system viz.,parallel system,series system 

etc.. Aerators- principles, classification of aerators and placement aerators. Pumps-
purpose of pumping, types, selection of pump, total head, horse power calculation. 
Filters- types and constructions. 

—XXX-


