3 HETEPh ATeTdh UZIET—2017
. » -
sy :— Siefiaad=
I TaTEHT B TgTa

seier PR, Remw X &7 & Ay A odw PN @ shew: ades
P IR TR eI vHaheR TEAH PR Fa-pN Fr cgaEAr - araE
e Heaeer, 99 Had UoR & wadla sgd star & wiad= o ek
IR = o RfFsa goreh RS vor & oo fomt s, @
U, @R Ul & sl @Rt 3R gl o F cauw, 3E-ved, o
IR A T AUl FERE SO R & Rgid @ duwer sk
HUSOT JU=Id, dTelld @t HABUTAT &AA, BRE GHAT Pl UG
T FRE FelE PR H P sENeaR gl & ume & R aees
Sl P & v vaw sedicar genfa: @Y uRh, @R uEh 3R e
# oo AR AT & o et foscmewar B g ek are
R, Wﬁmsﬂ?éﬁmml

n?éara?wwa?wwwfrf

gferan & faftiesr st 3 vegw genfoat waede seues wgfRat sk darasTe arer
SR, AT / WU, qrRGIEAS S BT ST, [ HER BT S | STel IoTaar
yaYe st B T, Raee 3R gee Aecaqyt W Foel R 4w 3T 3%
Hae S HARAT Y@ Hrod, gl S, waemit weferen. &8 urEl &
weferr, @S U & i, FEd & FET| RefdT ade, WRY (@B 2
& aremEl 3R eema dree | 9S-%E AT Taef Hada  FEifaw
ST AR Iftey §E A9 & Rigia sehiw oY & FR-sitafes 3 sk s
3@ B 3ANT AR 3R el el f gHu Ao wads wome)-
giaafrar 3R srefegerar aar fadel Aot & yenfaal ara #d uig st € | 3
H1S urel hr gorfaal 6 Fader Feae 3R o ari, Hefrer 3k gta




aAfEad FEAUTel= 3 SUYw AT B UST iV IerEEr # FAfCad A
e Sl pR/aPTaE a3t F Y el e & WY FHIT AcEIUTeT
(FETT) & AT STl FehIpiseH 6 Tell UTel Te ASell / FAFT dew |

TTBINF Tl &I Icgre IV JIeT

. gomadr Ao 3R FEia swar @& R R gl 3R wageh Aofedt
£ Riffe el th Ogfod AodER & Rgid B, @S ol i wep
AR T T R WREE| S U UEyus S fheey yomel-
e, wife IR TERRe) Mo & YR ASEER & G 3R a6
TR ¥ ad@r uHd AR ardd AR FEe 3N F@ead wRRTA Aol

ST el YEUe JUEET At sUdel & Sculed & forw Jmefdier sk
S T & Iuer] Gead Ao GEi F uEud gt I A9 3R
AR e EFer wEafr, Ui, uﬁa%?raﬁvmmuaﬁmlm
mquﬁwmmmmml

gt weiagaEfT vd @ grdl &1 aaEq

g & Riffea st wag 1 A IR AR smaRa Sl v &
Ieeie| ARG & frar 3nula sl iy ik @l @ & far d@arde|
Fecaqul Ve #oel R dofry (Hew, AP, gufhw, qur, @,
FEN (@@ IR WD FEQEN, e, FEA dore, @S & weir
daeEt: R anaRd AGeN Ulele  WoTell:  URURWIT  (UleRbrel, O,
TS, We), 3e-Ied, e Soid iV ugla @1 3 S fR aeelr
M o B vontadl B Hecaqul §U @ FAecayol wenfadi ¥ A Feel
oraeT Y| R, 3Rdea 3R e f Scuredhdr BT A
dYarer wader, Ud wadad, @eR el




Ssfyer S gaea

MS Tl AR FAN Ao AT daua frafry &1 ugpfas voea Rafea
T dUe A8l & a3, PRR &1 seadard fpar 3R das & A=
T IoreET AR AET IR FGT b AT HUE F BRG AR JEae
faffeer aRuera yenfadt & AJa aRueaar ik goea @ #@lga) a1 3k
Al & e & R Ao 3 IR 4T & ReEw| uee F ol §s
Yo - e R g@ WY, 3 @ Fue AR 3 A gur gan, 95 U
# WAT BRpI, T Yoeled & BAG IR JHaE| T el & Reafpert
&l URNT Uslelel, UATaRONT $R&b S wiferdr, WA Ui @ gemad
BT Bl AT W eTURAfada Aol fUegeldl dfY - saefr w=en,
que, e 3R Sod, gua IR seaee & Rt & R Rees
& dIY g Fih TEUd 3R T A & URged| dY & R ueed &
forw sedarer RiAfts el Rffea gerR & #odh Tod-ukuRe, &=,
B F SR IR gfe FERT T 3R 3R IR AR zmar i Ay
& FRUT| T UGS ddelid Aol Uoida IR aRaea # waedRew @
3UANT AR ugE ey, fageh we, swmrR, geew, Rfafes,
hefthyl, AV-FIelcH, gU AT, AN & U, FALT 99, TIHG ©eaR,
qud, udr, @, dener AR wedt wofdt oy F fw yeea
ddeii| 3ie-Tei 3R #1d &§ &yt

UGB BT Tty

Uipfae st AU, ST I3« AR TIe AT aAgcaqet dafteer (g A,
dr1 gor, Asplamsiras TAaafdl, @t aeee, ToEar arierr, dieel, 9, o,
Shrae =% 1)1 Rffeet vonfort & 2iler uRueraar 3k uae= & atew| st
et 3R U Aaiza & aRueaar @ror| 3R dY| gl v Aatsa 3iik o)
gt U 3f3ehd & A g7 gUs gRT AR URUeFdT| Yotetet R fereirer shee R
PRI # o gady g1fa| aw Adisa 3R dwsmsfras Q=i o1 sie
TeiE yaue| Re Aatsa 3 SR TReatt F e 3R el v




j»——cmn-a A, @mmmmmmsﬂT%ﬂfrW|Wemwas
éﬁam?awﬁaﬂsﬂar—rsﬂwﬂm%afrﬁmww .

ST H STl daefa

AR # STemerat &y afkemmar; wepfa 3R Stemerat $r dem, el AR wonfa &
Raferera; STelerT SeuTesar 3R avifawoT 3 Ae-vafhs qEeie BT Hecd, Fod
3cUTE @ YT el aTel SRa; STenerT & g1fthes TRuil; STlTeral & HeET qreler
Y FYTO=T 3 i-rurssae SR uree-Tunasdie wvor 3R e Al :
SRR & feeeie B vHw v 3R Aeer Ao § sk Aeed;
Blc, AWH AR I3 SRt & uwud; adae  RRufY 3R semnEt &
AR f GG T Seurea

$6 Fecaql STAnr B A Urer; mamﬁmﬁumﬁmw
UGUL; ST AeE Ul & TRETT Ut Sremerat & ool wawor
SRR 8 ATl 3cued @ gele i bt R 0T Feww A afder; e
dader a1 gfaee, foR doder & v SR dada & 30w Tud @
@ gd; SR e, RBemed, R, 3R 3R R Risy Fw ok
o gomel 3w Wt yonferlt ¥ @ry RieR Wadw @ e
Uq dadar @7 sfaed, U aere, ﬁmﬁ;mﬁmzﬁrmﬁ;‘l
Fod 3 3 B U T U @ GE A RieRt AR dew F wada &
T 30wy ﬁa’\faﬂTﬂaw‘ﬁa # arrd; Risy 3R 99 dadw
éﬁa{a‘rsn@r 5

Fesel) gaeT 3T Bz s

#oeh Qo 3R #oeh F gy A IR Wt veEw dus aem AR @
AT Aol AR AW & ulids marIsasi| dwor Fet: aiemw R Fe
Rers & wul B @ 3R Rt & ols fea & wet: Ao 6,
a7 figd, ged hieE, AW, Uk dizw, wfn AR gE e =i fie
tfiften: agsd, Wiiifewdcn, toga, ©w, Rem y@w, BB el
WIS derdey Ui, IS GaIT Uid, Wi 8Tl Aguid, Yg W &




g 3R TRl BRE urad Geingd, s uraelRlielar urae Aeadn
T R A A SN R # w ard

stﬁa‘f

MS ue 3R T yenfadt & Shfaa Hiea shal & wu #F wEtaeea 3R
Rffar-telaea & sesligar yeniaar| ssomRdd d@dEa - Sifaa Bis
N HE-UE F GG g R, Gada Y gt AR et
e @ St # ggfa; e dare, el & darer, RufEEr, sred,
SRICH, SCUPEIRGT, AUfehd, Felsiaid, aqﬁrﬂﬁm S BiFn, WA
g3, AR uRT Fol dadw |

WWWWW@W&#@UW

I P Ja GRS & oREE- Ae e /ST g ey
T AR AEed; WMERREES AN qHRARE A0 F GEeHAS Goee
s TRE-EEET, @ 3N UeR, S AR IARe @i dr
IAURON, Ufde@d IR A, FPRE 3R - 3% gHEl  grafeere
MU 3R IRTAT GEERUT & 95 S Fued 3R deiRuew 3R
Triaice § 3fcafs; Svaw swephavr, OWRE EERS  SefaaR-
Qﬁ‘dﬂﬂ'&l’lgﬂ, S 3eea;  Folifer d@ex;  ofid; EHHWEFQW
g - &% giEefae #@od 3R 9 TR Caaidiel, TRwd dd
®edl, TBEBIAT SHFardrsh| Hoifas AR sFgaiaiadhd ddedies - YR
Wﬁﬁ“; vforar; Wl & fQgia; dice sdifdor; af¥el aredn;
giaol gga; & it Ut Y vfAs el &1 fAe; ufddy gest
dars agwuar], fiERE oo, ade Sefaafier iR S &
TRRARTIE H gURT |

o gEeT R ST gEer e & okew; ST Sadw R susr:
uRE; e 3eew & uaR; uaRe R Rdwe Sodw; 98,
TS, ured IR @l sephA IR, WO UReR RS




Sfedy FERET; AARCE G, R, R R gt
fréyor|

- IIFARABT IR _goideT

HARNHT IR Usterr & g, s 3R orgE & &v F g & snuR
& ®q #H, FHerol B RS & Feed - gof AR e waem, AARRRs
AR srdeEs IgUa S| & srEd - vew 3R O gea artem TR
CIIEINEA| g Sl uRada| Qaw foigs e, fofor wanfaa sk ffor
Wi waror) @i 3R PR 3R stewear snepEifadr a1 afea i
e BT R g Feca weEe woer 3R RifEt eaaw
WO ddelld - TEeREd, sieeeedg 3t ofditaes ik s &
Uedid| G fUROT BiE Usidad (HeUT) - B Uoldd & UBR, seiad
IR P U FEEAT F RBesda, P Aot § dawor #AEcae
HaifAH - ATACHS oIaTor, ulelohfaew oeror, sRRERRE

- o B # TaeTeHe Ueed aRwet @ sfiey iR adee Uiy e
far 3R EHbr RBoa auecAs Usea & AT Reesd s 3R sud
mmmmmwmmma%MﬂmW

G)‘avmava%qﬁma?%rﬁ

Sig W # faera 3R smuifae sha faeme & afads & forw ve difrg o) aw
el [T, UTelt R Siiaer & U@ 3937t | Frafersse e TR, aeifevor, S
@Er, & AR afeliavrgsy) sHAREA 3R AARRUA| FElEse & Tau=:
# &dliT Toh Y ST | Uil T aefietor 3R e aeifesor, g3, St
3R 3fa ofs % aqor smaeae AR AN ravEd IEEr RIS BAE ST o,
AP, gD IR TIshIIT G@ar Amphoteric Tufr arRRe ufafsar ik
vergenhIesd UiafRar urae 3R Wéa &1 sraivor fafts & aeffevor, @we, et
3R o7 3TaRIS Hér Tis IR wRewifafEw awe 3R fafts @ sradvor s
JersftedSeaa dem -3 3R HAM -6 K& AT 1 Aeca TSge: AT,
guifentor; R, tonga aRaE & cgawr; $adew R dense afafaly @
faforee wRias AR werss il e e 3R e aar 3R oeh o




Aeradfiel [aerfda fr w@raar 3R s R - goffexor - Rt afs - goffegor -
B FgfFeID TRIS: VYT Bl 3R Ao e die giafhcee 3R 3|
wider waver| qEEfae ufafteaed # set oRads, gammw & ufedt sk
R T Reart|
TAIETET 7 rasT
ATl G- ORATW, 33T, Wdl & USR; arem uE, WRT ue 3R
WAL Wl T - 99 AWes, qd A w@deror swuia Tue
ugd, Ug", Sw & sifde Rdvant, fawga @dsmwr SR wee
fa, Tyorefd, B & Rdvant & o)
HfH wdeor - oRemwr, wderor F Rigia, wdeor @ aeifeRor, swaa b
T sEaarer v 9T SuaRo, WA AT el FHE R AR R e
Gl odS & PROT I I wderor - oRewd, wE di @ cwfg
A & fov gwwme v 99 art suawur, Afdw o gReRmdr @i,
HIEAS & IR & R A aifeer gdeor - masas sgaol, e
aareet, fafedt wHew wdeor - oRenmwr, weew diawe, w@eew @
fadwae, waew faftat sk gaw & 3w
mﬁm,ﬁuﬁaaﬂtaﬁaﬁaaﬂ?ﬁ%wm,aaﬂtﬁwm
B ¥, dend A AR AT R SR FH B IvEr- wErs, dedy,
3Ied goe 3R HiE o, HsHt AR Aol & T oy g & ww A
HET T 0T :
7l 3R gad AO-Ted @ avffever; B e RfE s @
WO goTe, e & aEt fr oRemed R Bl #r sdvan arend -
AT YUell 3R FAATR yomell ASell dremal 1 Aster, JA3se Arsi,
Io, 93 3R B deE; demEl F UeR; AT arerE), oeeEeyer 3R




Al B HSROT| arerdl BT Bolsd, A SAAR; P, HOR,
T 3R B A oonel, AT aee O, 3ied, 3c@ee 3R, SR,
CoE eIl

ST fIaRor gorell- JER, AT & UBR; P 9w, Al Fd8 e, ISy dse YOI,
el [A90T TIEEN- Sefele & UeR 3R a9l ae 3R zerr T S a9
HHET, ATeld STl fABRIT YoTell; cuel 3R eusdr fag=or, amdietor & fore
SEIATS Y STe arell T, aredienoT &l TeTITae aXel arel R, SISdT A THTET &l
&RoT 3R sads a0 aé vaar Wat i age ga=, Aerar AR AT safer Jo
ATl Yl 31T Fhea, Uerm Wdl, @ge Tde - TThid, SO mam, e
AR Ster Wit 31fe;, TRIST-AIST e, FaEdaArcHes JAUrT,; urdr $Hr 3mgid gorel,
NS A BT Bolle, WA Fowk RECH-TEE TIA, ANBE Tellel, I P
AR et argare & geiienor| 9oy - Uiter, YR, 4T &l =30, el T, g 6t afn
QIfeh 10T T 3229 | Rheet-uaR 3R f=ior)




2 ASSISTANT PROFESSOR EXAM-2017 SYLLABUS

SUBJECT- AQUACULTURE

Principles of Aquaculture

Basics of aquéculture, 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 carrying 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 of ponds.

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 of seed. Traits of important 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 of other freshwater species. Medium and minor carps, catfish and murrels.
Species of fish suitable for integrated aquaculture. Integration of aquaculture with
agriculture/horticulture. Integration of aquaculture with livestock. Cultivation of aquatic
macrophytes with aquaculture (makahana). Paddy cum Fish/Shrimp Culture.



230rnamental Fish 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 of ornamental 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 of sea farming and shore-based aquaculture in different parts of the 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 of fish and shellfish. Methods of Shellfish 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,.

Finfish Hatchery Management

Freshwater and marine fish seed resources. Natural breeding of finfishes. Selection of
riverine spawn collection sites, gears used and methods of collection. Spawn quality and
quantity indices. Advantages and disadvantages of riverine seed collection. Sexual
maturity and breeding season of various cultivable species. Development of gametes 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 finfishes, 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



J)’lduced breeding of carps. Different types of fish hatcheries-traditional, Chinese, glass
jar and modern controlled hatcheries. Causes of mortalities of eggs and spawn and
remedies. Spawn rearing techmques 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 hourse, groupers, pacu, cobia,
pompanos and indigenous fishes, etc. Off-season andmultiple breeding of carps.

Shellfish Hatchery Management

Natural seed resources, site selection and collection methods. Life cycle of important
shellfish (Penaeus monodon, P. indicus, Macrobrachium rosenbergii, P. Vannameli,
Scyﬂa 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 hatchery management of crabslobster,
mussel, edible and pearl oyster. Food and feeding of larval stages of 1mportant |
shellfishes. Health management in hatcheries.

Aquaculture in Reservoir

Definition of reservoirs in India; nature and extent of reservoirs, 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 of small, 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 Reservoirs
Role of cage and pen culture in enhancement of fish 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 of cage culture with other farming systems.



;:,\}ﬁstory 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 of cage and pen culture.

Fish Nutrition and Feed Technology

Fundamentals of fish nutrition and growth in fish. Principal nutrients and nutritional
requirements of cultivable fish and shellfish. Nutritional energetics: definition and forms
of energy partitioning. Methods of feed formulation and manufacturing. Forms of feeds:
wet feeds, moist feeds, dry feeds, mashes, pelleted feeds, floating and sinking 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 of earthworms, bait fish and forage fish.

Introduction to Biotechnology & Bioinformatics

Biotechnology: Introduction to Biotechnology -scope and importance in
fisheries/aquaculture; Structural organization of prokaryotic 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;
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~3tloning vectors; Probes; Recombinant DNA 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 ﬁngerprmtmg, Restriction
fragment length polymorphism., Biosensors. Concept of bioremediation of water,
bioprocess engineering and b1oprospect1ng
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
d1hybr1d 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 of cross 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 of gametes.

Fundamentals of Biochemistry

A brief introduction to developments in biochemistry and its transformation to moleculdr
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.



f,\frotein chemistry: classifications and functions. Classification, structure, function and
properties of amino 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 of lipids. 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 of eﬁzyme action;
kinetics and regulation of enzyme 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 of farms; fresh water, brackish water and marine
farms. Selection of site 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, pr1nc1ples 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 surveying-
definition, contour interval, characteristics of contour, contouring methods and uses of
contour.

Calculation of area of regular and irregular plane surfaces, Trapezoidal and Simpson’s
rule, volume of regular 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 of soil; soil sampling methods; three phase system
of soil, definitions of soil properties and permeability of soil. Ponds - classification of
ponds; excavated ponds, embankment ponds, barrage and diversion ponds; rosary
system and parallel system. Planning of fish ponds, layout planning, materials planning,
manual planning, comparison of square and rectangular ponds, large and small ponds;



-

l’}Types of ponds; nursing ponds, rearing ponds and stocking ponds. Design of ponds,

pond geometry; shape, size, bottom slope of pond efc., construction ponds viz.,
marking, excavation etc., Dykes, types of dykes viz., peripheral dykes, secondary dyke,
design of dykes, construction of dykes.

Water distribution system- canal, types of canals; feeder canal, diversion canal etc.,Pipe

line system, Water control structures- 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 of raceway 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.
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