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FOREWORD

This book is intended to serve as a ready reference for learners of vocational
higher secondary schools. It offers suggested guidelines for the transaction of
the concepts highlighted in the course content. It is expected that the learners
achieve significant learning outcomes at the end of the course as envisaged in
the curriculum if it is followed properly.

Dear Learners,

In the context of the Right- based approach, quality education has to be
ensured for all learners. The learner community of Vocational Higher
Secondary Education in Kerala should be empowered by providing them with
the best education that strengthens their competences to become innovative
entrepreneurs who contribute to the knowledge society. The change of course
names, modular approach adopted for the organisation of course content,
work-based pedagogy and the outcome focused assessment approach paved
the way for achieving the vision of Vocational Higher Secondary Education
in Kerala. The revised curriculum helps to equip the learners with multiple
skills matching technological advancements and to produce skilled workforce
for meeting the demands of the emerging industries and service sectors with
national and global orientation. The revised curriculum attempts to enhance
knowledge, skills and attitudes by giving higher priority and space for the
learners to make discussions in small groups, and activities requiring hands-
on experience.

The SCERT appreciates the hard work and sincere co-operation of the
contributors of this book that includes subject experts, industrialists and the
teachers of Vocational Higher Secondary Schools. The development of this
reference book has been a joint venture of the State Council of Educational
Research and Training (SCERT) and the Directorate of Vocational Higher
Secondary Education.

The SCERT welcomes constructive criticism and creative suggestions for the
improvement of the book.

With regards,

Dr. P. A. Fathima
Director, SCERT, Kerala
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PART - A
AQUACULTURE
ABOUT THE COURSE

Aquacultureisthefarming of aquatic living thingssuch afish, shellfishand plants. It
refersto the breeding, rearing and harvesting of plantsand animalsin all typesof
water environment. According to Food and Agriculture Organisation, aquacultureis
defined asthefarming of aguatic organismswith somesort of interventionincluding
therearing processto enhance production, such asregular stocking, feeding and
protection from predators.

Keralawasaforerunner in marinefish production and foreign exchange earnings
through fishery exportseven though we have only alean stretch of land with coast
line of 590 km. But nowadays due to diminishing capture production from marine
sector, Keralaisfacing adownfall infish production and foreign exchange. Only
viablealternativeto tacklethis problemisto cultivate fish by which Keralacan
regainitsprimepogtioninfisheriessector again. Thepotentia of Keralainincreasing
aquaculture production lies greatly in developing and implementing scientific
aquaculture practices. However someweaknesses and threatsto this sector needs
to be addressed like inadequate human resource devel opment, weak extension
activities, depletion of water resourcesintermsof quaity and quantity and unscientific
management of fisheriesand aguacultureactivities. Inthiscontext aguaculture course
isvery promising for fish production aswell asfor providing employment. For the
aspirants of vocational education, aquaculture offer bright future in terms of
employment generation and salf-employment.

Aquaculture course dealswith all relevant topicslike basics of morphology and
biology of fishes, generd farm management measures, different aguaculturesystems,
cultureof commercidly important fishesand shell fishes, their hatchery seed production
techniques, liveand artificia feeding, disease management, ornamental fisheriesetc.
Thiscurriculum offersskill generation for working in aquaculture sector aswell as
for entrepreneurship.

Aquaculture course providesimmense job opportunitiesin various aquaculture
industriessuch asfarming and seed production of finfish, shell fish and ornamental
fishes. This curriculum enables the students to undertake different job rolesin
Government aswell asPrivate sector. The production cum Training Centre (PT.C.)
and Onthe Job Training (O.J.T.) will provide handson practical experiencetothe

>
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sudents, whichwill enablethemto ded with job Situationsand haveentrepreneurship
inthefield of Aquaculture. Thiscurriculumissuitablefor career enhancement through
higher education in Fisheriessector a so.

Major Skills and Sub-skill

Skill in selection and management of carpsbrood stock
ExpertiseinInduced Breeding of Carps

M anagement of Happa system, Chinese hatchery system and Jar hatchery
sysem

Expertisein Induced breeding and selectivebreeding in Tilapia
Knowledgein seed production of Pearl Spotin captivity
Expertiseininduced breeding of air breathing fishes

Skill in selection and management of Asian SeaBassbrood stock
Expertiseinlarval rearing and seed production of Asian SeaBass

Knowledgein seed production of commercialy important marinefisheslike
Cobia and Pompano.

Skill in packing and transportation of fish seeds

Expertiseinlarval rearing and seed production of Penaeid shrimps
Expertiseinlivefeed culture

Expertisein Induced maturation and spawningin Penaeid shrimps
Expertisein selection and trangportation of berried female prawns
Expertiseinlarval rearing and seed production of Giant Freshwater Prawn
Skill in packing and transportation of Shrimp seedsand Prawn seeds
Knowledgeinlarva rearing and seed production of Crabs

Knowledgein collection and transportation of Oyster and Mussdl spats
SKill in preparation of Oyster and Mussel ren

I dentification of aguarium fishesand aquarium plants

I dentification of the challengesin conservation of indigenousornamental fishes
Expertisein seed production of aquariumfishes

Expertisein aguarium plant rearing and propagation
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Expertiseininstallation and usage of aguarium equipment’sand accessories.
Skill inmaking of glasstank

Skill in setting up of anaguarium

Expertisein aguarium management

| dentification of Common Aquarium Fish Diseases and itscausative agents
Knowledge in Quarantine, prophylactic and therapeutic measures agai nst
diseases

Skill in maintenance of brood stock of aguarium fishes

Skill in breeding of aquarium fishes

Skill in Nursery rearing aquariumfishes

Skill inlivefeed culturefor aguarium/ ornamentd fishes

| dentification of marineornamental fishes

| dentification of marineornamentd invertebratesand other marineorganisms
SKill insetting up of marineaguarium

ill inmaintaining marineaguarium
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SYLLABUS

Modulelll: Seed production and Hatchery management

3.1

3.2

3.3

34

3.5

of fin fishesand shell fishes

Introduction toreproductionin fin fishes

and shell fishes

Factorsaffecting natural reproductioninfinfishes
and shellfishes.

Physiology of reproduction

Sexud dimorphismand hermaphroditism,
Induced breeding,

Fish geneticsand selective breeding

Recent devel opments

Seed production of Carps

Commercial carp speciesand itssexua dimorphism
Natural collection of carp seeds

Induced breeding and larval rearing

Materia sand equipmentsused for Induced breeding
Hatchery systems (Happasystem, Chinese hatchery
system and Jar hatchery system)

Seed production of Tilapia (GIFT)

Sexud dimorphisminTilgpia

Induced breeding and selectivebreedinginTilapia
Hormonal sexreversal inTilapia

Physical, chemical and biologica parametersof
water for larval rearing

Seed production of Pear| Spot

Sexual dimorphismin Pearl spot

Breeding under captivity/cages

Physical, chemical andbiologica parametersof
water for larva rearing

Seed production of Air breathing Fishes
Sexud dimorphisminAir breathingfishes
Induced breedinginAir bresthing fishes

Periods

30

80

15

15

15




B AQUACULTURE

3.6 Seed production of Asian Sea bass
Sexud dimorphismin brackish water and marine Fishes
Induced breeding and larval rearing of Asian Seabass

37 Seed production of Penaeid Shrimps
Sexua dimorphismin Penaeid Shrimps
Familiarization of larval stages
Larva rearing techniques
Induced maturation and spawning
Packing and transportation of shrimp seed

3.8 Seed production of Giant Freshwater Prawn
Sexud dimorphismin Giant Freshwater Prawvn
Water quality parametersinlarval rearing
Larval rearing of Giant Freshwater Prawn
Collection centresof brood stock fromwild

39 Seed production of Mud Crab
Sexua dimorphisminMud Crab
Water qudity parameters
Familiarization of larval stages
Larva rearing techniques
Collection of water crabsfor fattening

3.10  Seed collection of Bivalves
Commercia bivalve species(Oyster and Mussels)
Collection of Oyster and Mussel spats
Preparation of Oyster Renand Mussel Ren

ModulelV: Ornamental Fisheriesand Aquarium Management

4.1 Aquarium fishes
Familiarization of aguariumfishes
Classfication of aquariumfishesnamely egg layers
andlivebearers
Exoticandindigenousvarieties

4.2 Aquarium plants
Familiarization of aquarium plants
Aquarium plant rearing and propagation
Aquarium plant and water quality
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4.3 Aquarium equipmentsand accessories 30
Familiarization of Aquarium equipmentsand accessories
(Aerators, Heaters, Illuminating lamps, Sand filter bed, Submersible
pumpsand filters Biofilters, Drift wood, Rock & pebbles)
Principleand functioning of Biofilter

4.4 Makingof an aquarium tank 30
Measurementsand cutting of glasspieces
Glasstank making tools
Making of glasstank
Acrylictanks

4.5 Assemblingan aquarium 30
Ass=mbling theaguarium

4.6 Aquarium management 40
Water quality management
Usage of water test kitsto measure chemical parameters
(Dissolved O,, CO,, NH_, NO,, NO,, Alkalinity& Acidity)

4.7 Fish Diseases-Quar antine, prophylacticand 40
ther apeutic measures
|chthyophtheriasis
Finrotand Tail rot
Saprolegnias's
Dropsy
Protozoaninfections

4.8 Breeding and seed production of Aquarium fishes 80
Brood stock maintenance
Breeding and spawning
Lifefeed culture
Nursery rearing

4.9 MarineAquarium 40
Familiarization of marineornamental fishes
Familiarization of marineornamentd plantsand organisms
Marine aguarium accessories
Water quality management




B AQUACULTURE

SCHEME OF WORK / YEAR PLAN
MODULE 111

SEED PRODUCTION AND HATCHERY MANAGEMENT OF
FIN FISHES AND SHELL FISHES

(SI.no. Month UnitsCoveredintheMonth Periodsw
1 |Jdune Introductiontoreproductioninfishesandshdl fishes| 30
2 |Jdunelduly | Seed production of Carps 80
3 |y Seed production of GIFT 15
4 |y Seed production of Pearl Sport 15
5 |Augus Seed production of Air breathingfishes 15
6 |August Seed production of Asian Seabass 15
7 |Augus/ | Seedproductionof Marine Penaeid Shrimps 100
September
8 |October | Seed production of Fresh Water Prawn 50
9 |October | Seedproductionof Mud Crab 10
10 |October | Seed collection of Musselsand oysters 10
| TOTAL 340 |
MODULE IV
ORNAMENTALFISHERIES AND AQUARIUM MANAGEMENT
(SI.no. Month UnitsCoveredintheMonth Periods\
1 |November| Aquariumfishes 30
2 |November | Aquariumplants 20
3 |November/ Aquarium equipmentsand accessories 30
December
4 |December | Making of an aquarium tank 30
5 |December | Assembling anaguarium 30
6 |January | Aquariummanagement 40
7 |January/ | Fish Diseases-Prophylactic and therapeutic 40
February | measures
8 |February/ | Breedingand seed production of Aquarium fishes 80
March
9 |March MarineAquarium 40
TOTAL 340 )
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PART - B
OVERVIEW OF THE MODULE 111

Module Ill. Seed production and hatchery management

Thismodul e deal swith seed production of fisheslike carps, Pearl spot, GIFT, air
breathing fishesand shell fisheslike Tiger shrimp, Vannamei shrimp, prawnsand
bivalves. The modul e coversthetopicslike brood stock maintenance, breeding,
spawning, larva rearing of fin fishesand shell fishes. Moduleaimstoimpart basic
knowledge, expertise and skill in various aspects of seed production. It addresses
theskill requirementsin I nduced breeding technique, packing and transportation of
seeds. Theclassroom transaction and practical activitiesarearranged in such away
that learner acquiresknowledge aswell asskill from the classroom activitiesand
ultimately polish thesamethrough field visit, Production cum Training Centreand
OntheJob Training programme. Themodule, in curricular point of view pavesthe
way for skilled manpower required in Aquaculture sector. Ultimately opportunities
inthissector can betapped by the VHSE passouts.

List of expected skills

»  Skill ininduced breeding and seed production of fishes

»  Skill inbreeding and seed production of shell fishes

»  Skill in preparation of Oyster and Mussel renfor Culture

» Skillinlivefeed culture

» Skill in packing and transportation of finfish seedsand shell fish seeds

Unit. 1 Introduction to reproduction in fishes and shell fishes

Theunitintroducesthemodulewith factorsaffecting natura reproductioninfinfishes
and shellfishes. Beforegoing through theartificia breeding anditstechniques, learner
getsthe opportunity to understand the physiol ogy of reproduction, phenomenon
likesexud dimorphism, hermaphroditism, fish genetics, selectivebreeding and recent
devel opmentsand advancementsin seed production.

Learning outcomes

Thelearner :

Recogni zesthefactorsaffecting natura reproductioninfinfish and shdll fish.
Understandsthe Physiology of reproduction
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Understands Sexua dimorphismand hermaphroditism.
Understandsthebasic principlesin Fish genetics.
| dentifiesrecent devel opmentsin seed production

Detailing of Concepts

Requirement for the culture of any species primarily needsavailability of quality
seed. Hence study of breeding and seed production isimportant. Thisunit deals
with biology of reproduction and recent devel opmentsand advancementsin this
area.

Factorsaffecting natural reproductioninfinfishesand shellfishes.
Amongthesevera factorsaffecting reproduction, following aredealt with -

I.  Environmentd factorsnamdy light, temperature, water quaity parameters, water
current, depth etc.

ii.  Intringcphysiologica factorsnamely hormonal control of reproduction

jii.  Nutritiona requirements

Physiology of reproduction

Environmental factorsinfluencethelevel sof hormonesof hypothaamus, pituitary
and other endocrine hormoneswhich regulate reproduction.

Sexud dimorphism

Hermaphroditism

Itisthe phenomenoninwhich both themaleand femaesex organsare presentinthe
same individual. Two types of hermaphroditism exist, viz synchronous and
asynchronous hermaphroditism. In synchronoushermaphroditism, maleandfemale
ripe at the sametime. In asynchronous hermaphroditism, either maleor femaleripe
at atime. Therearetwo typesof asynchronous hermaphroditism viz. protandrous
and protogynous.

Fishgenetics

Genetics play an important role in increase fish productivity through genetic
improvement methods|ike selective breeding, hybridisation tc.

Detailing of Practical
* Identification of sexua dimorphismin fish and shrimp with morphological

distinguishing characters and drawingsmadeinrecord.
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Assessment Activities

Group discusson on factorsaffecting reproduction of finfishesand shell fishes

| dentification of maleand femal efishwith morphological distinguishing characters
and drawingsmadein record

QuizonFish Genetics
Seminar on Recent devel opmentsinthefield of seed production

List of items in Portfolio

Report on Group Discussion

Assessment of Previousknowledge by Quiz
Quedtionnaireand answers

Report on seminar

Practical record

Additional information

South East Asian countriesarethefore- runnersinthefield of Aquaculture
TE Questions
1. Picktheodd manout

(Ovaprim ,HCG, PMSG, Pituitary extract)

2. Differentiate between protandrous and protogynous hermaphroditism with
example.
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Unit. 2
Seed production of Carps

Thisunit coversthebasics of carp seed production. Theunit givesemphasison
Induced breeding of Carps through sexual dimorphism in carps, brood stock
management, breeding and spawning, larva rearing, packing and transportation.
Material sand equi pments used for induced breeding, hatchery systemslike Happa
system, Chinese hatchery system and Jar hatchery system areintroduced during this
moduleby practicals, field visitsand OJT.

Learning outcomes

Thelearner :

I dentifiesthecommercialy important carpsand itssexua dimorphism
Developsskill in selection and management of carp brood stock
Familiarizematerialsand equipmentsused for induced breeding

Deve opsskill ininduced breeding technique

Identifiesthelifestagesviz. fertilized egg, spawn, fry, fingerlings, juvenileand adult
Operates Happa system, Chinese hatchery system and Jar hatchery system
Optimisesphysical, chemical and biological parametersof water.
Detailing of Concepts

Sexual dimorphismin Carps

Carpsare sexually dimorphic. The mature males have denticul ation on the dorsal
surface of the pectoral fin which is rough to touch. In males the abdomen is
comparatively flat and the vent isnot swollen. Pressing their abdomen, milt will ooze
Out.

Theripefema esof the carp have soft and bul ging abdomen with swollen pinkish
genital opening. In Chinese carps, eggs can be collected by inserting a catheter
through the genital opening of thefish. In Silver carp, matureeggsarepaebluein
colour and that of Grass carpitisbrownish coloured.

Brood stock management of carps

Thebrood stock should be quarantined by disinfecting with 40ppm formalin bath
for 2 hours. Carpsattain sexual maturity in 1- 2 yearsof age. Potential brood fish
arestocked in earthen ponds at astocking density of 1500-2000 kg/ha. Thebrood

N
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fishesarefed with ground nut oil cakeandricebranin 1:1 ratio @ 2-3% of body
weight. Sprouted grainsand pellet feed having 30% protein can aso begiven. This
will helpingonada maturation of brooders. Male and femal efishesare stocked
separately in brood stock ponds.

Induced breeding and larval rearing

Successininduced breeding depends on environmental factors. Thesuitablewater
temperaturerangeis26-28°C with cool and drizzling weather. Circulation of fresh
water withfair levelsof DO promotes better successin spawning, fertilization and
hetching.

The males and females are selected in aratio of 2:1 by number or 1:1 by body
weight. The sel ected breedersare kept in happasor poolsfor about 6 hrs. Stressto
the brooders should be minimal for better results. After proper conditioning, the
individual brood fishiscollected using ahand net, weighed and placed on asoft
cushionfor receivinginjection. A singledoseof injection with synthetichormonesis
givenintheevening. Thedoseisgiven below.

Catla, Rohu : 0.5ml/kg
Mriga,Commoncarp : 0.3ml/kg
Grasscarp, Silvercarp  :  0.6-0.7ml/kg

After injection both maleand femal efishesarereleased into the breeding pool. The
water outletsinto thepool are opened insuch away that acircular currentiscrested.
The speed of water currentismaintained at about 0.5m/ sec. Themalefish chases
the female with splashing of water. The female startslaying eggs and the male
continuoudy oozesmilt resultsinfertilization. Averagefecundity per kg body welght
of femaefishin Carpsaregiven below.

Cdla : 0.6-1.0lakh
Rohu : 1.2-15lakh
Mrigd : 0.8-2.0lakh
Grasscarp : 0.06-0.13lakh
Commoncarp : 0.05-0.1lakh

Fertilized eggsaretransparent whereasthe unfertilized eggsare opaque and whitish.
Thededay inremoving unfertilized eggs causes Saprolegniafungd infection. By the
application of malachite green (20ppm) for 20-25 min the same can be controlled.
Theeggsareremoved 8-10 hoursafter fertilization, when theembryo beginstwitching
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movement. Thefertilized eggsare quantified and transferred to theincubation pool.
Fertilization rate can be ascertained by microscopi c observation of sampleof eggs
and counting thenumber of fertilized eggs. Usually fertilization rateis85-100%.

InSilver carpand Grasscarp, dry method of strippingispracticed. Beforestripping,
thefishisanaesthetized by 100ppm ethyl-m-aminobenzoate dip for 3-5 minutes.
Thematurity of eggsischecked by collecting eggswith the help of acatheter. The
femalefishiswrappedinatowel and stripped by gently squeezing the abdomen
towardsthetail to collect eggs. The eggsthat flow easily are collected in adry
ename tray/ plastic basin and areimmediately fertilized by milt stripped from males
similarly. Thecontentsis mixed and stirred with the hel p of afeather for 5mts. The
eggs begin to swell on contact with water. More water should be added so that
therewill be 3-5cm of water abovetheeggs. After 30min, theeggsshould bewashed
with water and kept for incubation.

In the case of Common carp, eggs are adhesive. Hence, submerged weedslike
Hydrillaor Ngjasare provided as egg collectorsin breeding pools/ hapas. They
breed naturally after 6-8 hours. The weeds attached with eggs are collected for
incubation in separatetanks.

Life stages of Carps
Fertilizedeggs 4-5 mm

Spawn 5-10 mm
Fry 10-30mm
Fingerling 30-50mm

Hatching Happa

Hatching hapacomprisesof two rectangular enclosures, theinner (1.75x.75x.45m)
made up of mosquito net cloth and the outer (1.8x.9x.9m) madefrom cloth materid.
Thefertilized eggsareuniformly
spread on theinner happa. The
hatching happais fixed in the
pondswiththehelp of poles. The
eggshatch after 15-18 hoursand
the hatchlings swim and escape
to outer happa. The dead eggs
andshdllsaongwithinner happa
areremoved.
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Chinese hatchery system

Main components of aChinese
hatchery are Overhead Tank,
Spawning/Breeding pool and
Incubation pool. Circular
breeding/spawning pool of size
4m (diameter) isided to holdthe
injected breedersfor spawning
and fertilization. An overhead
tank/water reservoir ensures
continuous supply of freshwater
for running the hatchery system.
Thewall of thebreeding poal isfitted with duck mouth inlet pipesfitted at an angle
of 45° for water circulation. Water isbrought to thispool from an overhead reservoir
of sufficient capacity through shower outlets. Incubation pool holdsthefertilized
eggsflowningravitationally from the Spawning/Breeding pool. Thesepoolshavea
diameter of 2.9m, depth of 0.8m and atotal capacity of 4.6 m3.Thestocking density
of the pool for spawnis7-8lakhs/m3.

Jar hatchery system

Jars are made up of transparent
acrylicplagtic sheet. Theheght of
thejarisS0cmand diameter 15cm
and acapacity of 10litres. Around

30,000 eggs can be stocked for £ r
hatching in the jars. The water = '-" ;
flow rate of thejar is0.7-1litre/ Mi 1‘

11140

minute for carps. After 15-16
hours egg hatches out and
hatchlingsescapefromthejar to
the spawnery through top of thejar. A finemeshed mosguito cloth spawnery of size
2xIxImimmersed inaplastic pool isfunctioned as spawnery.

Detailing of Practical
*  Measurement of physical, chemical and biologica parametersof water inlarval
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Water quality parametersinlarval rearing tank are measured and analysed
during OJT/ PTC/ Fiddvist. Messured va ues can be compared with Optimum
range. Datacan berecorded in practical record.

I dentification of thecommercialy important carpsandit’ ssexudly dimorphism
(characters)

Sexua dimorphismin carpsstudied with thehelp of carp specimens. Drawings
madein records.

Identification of lifestagesviz. fertilized egg, spawn, fry, and fingerlings, juvenile
and adult

Egg, spawn and fry are observed using microscope, similarly morphological
featuresof fingerlings, juvenileand adult are observed and documented. Through
thisthelearner identifiesthe speciesof carpinfingerlingleve.

Familiarization of materialsand equipment used for induced breeding

Catheter, feather, breeding hapa, hatching hapa, tissue homogeniser, hand
centrifuge, hypodermic syringeareintroduced to learnersfor familiarization.
Useof eachitemisexplained through demonstration.

Demongtration of preparation of Pituitary gland extract

Fituitary glandiscollected fromfishesliketilgpia, carpsetc. Collected pituitaries
arestored in acetone. Pituitary glandsare macerated, centrifuged and decanted
for collecting thehormoneextract.

Methodsof injectionfor induced breeding

Cauda peduncle, below dorsal finandintraperitoned injectionsare conducted
Ingpecimens.

Model preparation of Happa/ Chinese hatchery / Jar hatchery

Componentsof Happa/ Chinesehatchery / Jar hatchery isfamiliarized by field
vist and modelsaremade during practical

Demonstration on packing and transportation of seeds

Packing of fish seedsin polythene bags are repeatedly practised during OJT/
PTC/fiddvist.

&



Reference Book [ |

Assessment Activities
Seed production of Carps

| dentification of maleand femal efishwith morphological distinguishing characters
and drawingsmadein record

Group Discussion on Brood stock management
I nteraction with expert at carp hatchery through OJT/field visit

Familiarization of materialsand equipments used for induced breeding through
prectica/OJTffiddvist

I nteraction with expert at carp hatchery through OJT/field visit

| dentification of lifestagesviz. fertilized egg, spawn, fry, and fingerlings, juvenile
and adult through practica/OJT /field visit

Operationof Happasystem, Chinese hatchery system and Jar hatchery system at
hatchery during OJT/fiddvisit

Measure and andyse physical, chemical and biologica parametersinlarval rearing
by field visit/ practical/ OJT
List of items in Portfolio

* Report on Group Discussion

* Reporton|CT enabled teaching activity

* ReportonFiedvisit/ OJT

* Practical record

Additional information
Hyhbridization and selectivebreeding hashe pedin evolving new strainswithimproved
quditiesin Carps
TE Questions
1.  Writetheusesof thefollowing equipments
Catheter, Syringe
Writenoteon sexual dimorphismin carps
Definefecundity, writethefecundity of Indian Mgor Carps
List out thelifestagesin Carps
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unit.3

Seed production of Tilapia
(Genetically Improved Farmed Tilapia)

Thisunit dealswithimportant topicsrelated such as Sexud dimorphisminTilapia,
Induced and selectivebreedingin Tilapia, Hormonal sex reversdl of Tilapia, Physicd,
chemical and biological parametersof water for larval rearing. Through thisunit
student will acquireknowledge, expertiseand skill in breeding of aglobally cultivated
fast growing species.

Learning outcomes

Thelearner:

Understandssexud dimorphisminTilapia

Expertisein Induced breeding and selective breedingin Tilapia

Detailing of Concepts

Sexud dimorphisminTilgpia

In mature tilapia, sexual dimorphism is very clear. The mature males have a
conspicuousred, blueor black colouration withwhiteor bright dorsal and cauda fin
margins, whileinfemale, colourationislessevident. Theready to spawnfemalesis
distinguished by its soft bulged belly with pink coloured genital pore. Thegenital
papillain maetilapiahasonly oneopening (urino-genital gperture) whilefemalehas
two openings.

Induced breeding and sdlectivebreedingin Tilapia

Themaleand female brood stock ismaintained separately for 2-3 weeksin happas
(3x3x1m) at adengity of 10/m2. During conditioning of brooders, they arefed at 2-
5% of their body weight with diets having 30% protein. To prevent injuriesduring
mating, upper lip of male should be clipped before mating. For clipping of mouth,
mal e brooders shoul d be anesthetised using 50 ppm cloveail . After mouth clipping,
thewounds may betreated with 10% betadine solution.

Broodersstocked in pondsat adensity of 2/ m?, arefed twice at arateof 0.5to
2% of body weight with feed having 32% protein. Theideal ratio of maletofemale
is1:2. Spawning takes placeinsi dethe breeding happawhen they arerel eased into
it. After mating, thefertilised eggswill beeither in happaor in the mouth of females.
Theideal timefor egg collectionisearly morning to reduce stressand mortalities.

&
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Collected eggs should be washed, cleaned and disinfected with 3 ppt salinewater.
Eggs collected from the breeding happaare incubated inindoor incubation jars. A
20litreincubation jar can hold 300-500g of thefertilised eggs. Hatching takesplace
in 72-96hrsafter fertilization, if optimum temperature of 31-320C ismaintained. A
continuouswater flow of 2litre/ hour should be maintained inthejars. Fertilised egg
developsto free swimming fry by the 7-10th day of incubation. Theyoung oneis
reared inindoor cement/ FRPtanks having 1-10 ton capacity. Thehatch-out fry is
fed with micro-particul ate feed of lessthan 500p having 40-45% protein. For all
male production, the sex reversal of female population isachieved by mixing the
hormone (17 a phamethyl-testosterone at adose of 40 mg/kg feed) of male sex
hormonesthrough feed. Thehormonetreated fry arereared either in hgppasingtaled
in earthen ponds or outdoor concretetanks. Usually onelakh fry are stocked in
10x3x1m happa Itisfed at arate of 20% of body weight initially and gradually
reduced to 10%.

Detailing of Practical

e Identification of species(GIFT) and itssexual dimorphism

Sexual dimorphismin GIFT studied with thehelp of specimens. Drawingsmadein
records

Assessment Activities

Seed production of Tilapia

I dentification of maleand femal efishwith distinguishing morphologica characters
and drawingsmadein record

Group Discussion on selective breeding and induced breeding

ICT enabled teaching activity oninduced breeding and selective breeding in Tilapia
Simulated practicalsoninduced breeding of Tilapia

List of items in Portfolio

*  Reporton Group Discussion

* Reporton|CT enabled teaching activity
* Reporton pand discussion

* ReportonFiddvist/OJT

» Practica record

* \Vocationd diary
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Additional information

Tilapiaisthe most preferred fish for research and studies because of itsadaptive
characters

TE Questions
1. Namethefishcommonly used for monosex culture.
2. Bucca incubation (Parental care) isseenin...........c.cooeevvinnee.

3. Recent advancementsin breeding and seed production of Tilapiacultureis
gaining momentum worldwide. Briefly explainthetechniques.
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Unit. 4
Seed production of Pearl Spot

Pear| spotishighly sot after indigenousfood fishwhichisconsidered asthestatefish
of Kerala. High demand for thefish makes seed production of pearl spot important.
Heretheunit covers Sexua dimorphismin Pearl spot, Breeding of under captivity/
cages, Physicd, chemicd and biologica parametersof water suitablefor larva rearing
and collection of seedsfromwild.

Learning outcomes

Thelearner :

Understandssexual dimorphismin Pearl spot

Understandsthe methodology of breeding Pearl Spot in captivity
Optimizesphysica, chemica andbiologica parametersof water for larval rearing of
Pear| Spot

Detailing of Concepts

Sexual dimorphismin Pearl Spot

Genitd papillaein malesarelonger and pointed whileitisbroader and roundedin
femdes

In mature mal esthe col ouration ismoreintense and accompanied by the gppearance
of black occipital stripesbetween eye and operculum

Breeding under captivity

Cement tanksmade of bricks having the size of 4x2x1m are suitablefor breeding
Pear| spot under captivity. Bottom of thetank isdemarcated with asingleline of
brick and filled with sand. Then, clean suitable egg attaching substratalike broken
stones, tiles, hollow bamboo pieces, coconut shells, asbestos sheets, PV C pipes

etc are placed in the sandy area for attachment of eggs. For good plankton
production, onekg of cow dung in perforate sack can be placed.

Thebrood fishesweighing 150-200g are stocked in the breeding tank at therate of
6pcy tank with maleand femaleintheratiol:1. They can befed with conventional
artificial feed prepared with 45% ricebran, 40% groundnut oil cake, 15% fish mesl
fortified with 1% vitamin and mineral mix. Feeding can bedoneat therateof 3-5%
of fishbiomassether in pellet or in dough formin feeding traysmorning and evening.
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Excessfeed and excreta should be siphoned out and apartial water exchange of
20-30%isdoneon regular basisto maintain water quality. It isexpected that 50%
of thefish stocked will form spawning pairs. Weter transparency should bemaintained
around 40-50cm which playsamaj or rolein determining spawning success. In 72-
96 hours, the eggs hatch out. The hatchlingsremainin breeding pit up to 5-7days
andthere after comeout. Those hatchlingsout of pit are collected and transferred to
cement tanksfor rearing for ashort duration.

Theyoung-onescan beinitialy fed with 100u particle s zefeed and freshly hatched
artemianauplii. To maintain thealgal growth thewater should befertilized. Thefry
with 20mm size can bereared in natura earthen pondsto fingerling sizes. The pond
should be prepared and fertilized asin the case of acarp nursery. Theyoung-ones
can be stocked at the density of 100nos/sg.m. It can befed with 32% protein diet
with particlesizeof 800u initially and 1.2mm subsequently.

Thefry can be harvested and conditioned in FRP tanks for 12-24 hours before
packing. Pear| spot isaeuryhaline species, and can be easily acclimatized tothe
sdlinity of water body to be stocked. An acclimatization time of 30 minuteseachis
required for adjusting every 5 ppt salinity.

Physical, chemica and biologica parametersof water for larva rearing

Thewater qudity parametersof breeding tanksand rearing tanks should beregularly
monitored and necessary steps should be taken to maintain the same.

Water salinity 15ppt

Water depth 1.2-1.5m
Dissolved O2 4-5ppm

pH 7-8
Temperature 24-32°C
Transparency above50cm
Ammonia  lessthan 1ppm

Detailing of Practical
o Identification of species(Pearl Spot) and itssexua dimorphism

Sexual dimorphismin Pearl spot studied with the help of specimens. Drawings
madeinrecords

Assessment Activities

&
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Seed production of Pearl Spot

| dentification of maleand fema efish with distinguishing morphol ogica characters
and drawingsmadein record

ICT enabled teaching activity on breeding of Pearl spotin captivity

Measure and anadyse physical, chemical and biologica parametersinlarval rearing
by fieldvist/ practical/ OJT

List of items in Portfolio
* Reporton|CT enabled teaching activity
» Practical record
* \Vocationd diary

Additional information

Breeding of Pearl spot ispossibleevenin Cagesby providing asuitable substratum
for attaching eggs

TE Questions
1. ldentify thefishwithfollowingfestures-
I.  Showsparenta care
ii. Attacheggsto hard substratum
ii. Statefishof Kerala
2. Briefly givean account of seed production of Pearl spot.
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Unit. 5
Seed production of Air breathing Fishes

Air breathing fish cultureis gaining importance as they can adapt even the most
fluctuating cultureatmosphere. Theever depleting water resourcesintermsof qudity
and quantity also giveimmense scopeto thesefishesin culture scenario. The unit
dealswith sexual dimorphisminAir breathing fishesand Induced breeding of Air
bresthing fishes.

Learning outcomes

TheLearner:

Identifiesair bresthing fishesand itssexua dimorphism

Deveopsskill ininduced breeding of air breathing fishes

Optimizesphysical, chemica and biological parametersof water for larval rearing
Acquireskill in packing, transportation of seeds

Detailing of Concepts

Sexua dimorphisminAir breathing fishes

Femaleislarger than themaeand have ashorter and blunt papillawhich becomes
soft and swollen during breeding season. Maturefema e can dso beeasily identified
by their swollen abdomen and egg oozes-out on applying slight pressure on the
highly distended abdomen. In males, thegenita papillaisconical, long and pointed,
becoming protruded and highly vascul arised during the breeding season. However,
theripe maedo not dischargemilt on applying pressureonthe abdomen. Infemale,
thegenita papillaissmall and sumpy. Adult malefishesaredightly yellow in colour
whilefemaesaredark in colour.

Induced breeding in Air breathing fishes

Maturefemaesand maesintheratio of 1:2 can beput together for induced breeding
in spawning tank. Spawning can beinduced by intramuscular injection of synthetic
hormoneslike Ovaprim asasingledose of 1 ml/ kg body weight. Theinjectionis
given near thebase of dorsal fin abovethelateral lineof maleand femaleusing an
insulinsyringepreferably intheevening. A temperature of 25-28°Cismost conducive
for breeding.
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After hormoneinjection, each set of brooders can bereleased into the breeding
tank inwhichwater level ismaintained at adepth of 45 cm. Adequate quantity of
submerged weeds|like Hydrillacan also be provided asacover for thefishto hide
andtofacilitateanatura breeding habitat. Brooders start responding to thehormone
after 6- 8 hoursof injection and display prolonged and intermittent spawning and
courtship behaviour extending for about 6 hrs. Thefertilized eggsare moderately
adhesive, demersal, golden-yellow in colour, spherical in shapewith heavy yolk and
haveasizeof 1.2-1.5mm.

The spent parents and aquati c plants should be removed from the breeding tank
soon after the competition of spawning to avoid clogging and damage of eggs. The
fertilized eggs can then be carefully siphoned out and transferred to aspecially
designed flow-through hatching system for incubation. Continuousfreshwater flow
at arateof 30litre/hour can be maintained in each basin to keep the eggs devoid of
contamination. Care must be taken to avoid crowding of eggsasit leadsto fungal
infection and clogging of hatchling. The period of incubationis17-20 hoursat a
temperature of 27°C. Fecundity is8000-16000 eggs/180g female.

Thehatchlingsare acclimatized in theincubation tank by providing aeration with
least disturbance. Water quality parameters should be maintained by 50% of water
as and when required. The hatchlings are stocked in arate 3000-4000 nos/m2.
After 10-12 daysit startsvertical movementsto gulp inair. Hence, the aeration of
water should be stopped and thelevel of water inthetank should bereduced to 8-
10 cm. The hatchlings can befed 4-6 timesaday with micro-encapsul ated feed,
Artemiaor plankton (Daphnia, Cyclopsand Moina).

For rearing moderate stocking is300-400nos'cumisdone. It can befed with minced
liver, macerated yolk and fish meal. It can aso befed with commercialy available
shrimplarval feedsof varying sizes. In addition, mixed diet consisting of clam met,
prawn meat, chopped fish can a so be used. Fry rearing can also be carried-out in
earthen ponds.

Packing and trangportation of fish seed

Oneday prior to the harvesting, feeding can be stopped. Harvesting can be done,
when thefish attainsasize of 40-50 mm. Thefishescan be harvested with afine
meshed (1.5 mm) drag net in cool morning hours.
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Detailing of Practical
. I dentification of species (Air Breathing Fishes) anditssexual  dimorphism

Sexual dimorphisminAir Breathing Fishes studied with the help of specimens.
Drawingsmadein records

Assessment Activities
Seed production of Air bresthing Fishes

I dentification of maeand femal efishwith distinguishing morphological characters
and drawingsmadein record

Measure and andyse physical, chemical and biologica parametersinlarval rearing
by fieldvist/ practical/ OJT

Fieldvistto hatchery
Engagein packing processduring theField visit/ OJT in hatchery
List of items in Portfolio
* Report onseminar
» Practica record
* \Vocationd diary
* ReportonFiedvist/OJT
Additional information

Air breathing fishesaregaining importancein culture scenario Sincewater resources
aredepleting in quaity and quantity

TE Questions
1. Writethesexua dimorphismin Stinging Cat Fish
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Unit. 6
Seed production of Asian Sea bass

Asastate is bestowed with vast brackish and marine environments, culture of
brackish water and marinefisheshasgood scopein Kerala. Sincethereisaclear
preferenceto marineand brackish fishesover freshwater fishesin Keraa, culture of
thesefishesoffer good prospects. Thisunit highlightssexua dimorphismin brackish
water and marine Fishes, induced breeding, management of water qudity parameters
inlarval rearing and also collection of wild seeds.

Learning outcomes

TheLearner:

Understands sexual dimorphismin SeaBass

Optimizesphysicd, chemicd and biological parametersof water for larval rearing
Acquiresexpertiseinlarval rearing of SeaBass

Acquiresknowledgein seed production of commercialy important marinefishes

Detailing of Concepts

Sexua dimorphisminAsian Seabass

Seabassshowsprotandroushermaphroditism. Initialy thefishesof 2- 4kgSzemature
asmae. Fishesweighing morethan 4kg szearemostly femae. Thebloodstock canbe
collected fromwild or fromfarms. Morphol ogical identification of sexisdifficult except
during thespawning season. Themaefishesshow dimorphismintheir dorsal Sdeof the
head, looksconcave. Catheterization isaso doneto determinethesex.

Induced breeding and larval rearing of Asian Seabass

Thefishesareinjected with LHRH-ana ogue at the rate of 25ug/kg body weight to
both maeand femdefishfor induced spawning. Theeggsarerdeased by thefemade
after 34-36 hoursof injection and at the sametimethe male al so rel easesthe milt.
Fertilization takes placein water. Thefertilized eggs can be kept in small tanksfor
incubationwhich hatch out after 12-15hrs. Rearing of hatchlingsisdoneinindoor
tankshaving the capacity of 3-10ton. Itisthemost critical phasein seed production.
Alivefeed culturefacility isto bemaintainedin the hatchery. Thelarvaearefed with
rotifer, Brachionusplicatilisand Brachionusrotundiformis. Themicroa gae such
asmarine Chlorella, Nannochloropsis, Isochrysisetc. are maintained for feeding
thelivefeed organismslikerotifer. After 8 daysthefishlarvaeisfed with artemia
nauplii. Subsequently, thelarvaeareweaned to artificial diet.

&
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Thefry having thesize of 1-1.5cmisreared to thesize of 7cm. It can bedonein
indoor/ outdoor tanks, hapasor cages. Inthe case of tanks, theremust beprovision
for continuous aeration and daily 100% water exchange. Thefry isto befed with
formulated artificial diet for 3-4 timesat the rate of 20% of the body weight.

Grading should bedonein 7-10 daysto avoid cannibalism. Stocking density canbe
adjusted according to the biomass. Duration of fry rearing period isaround 35-40
days. Survival of fry rearing will be 60%.

Detailing of Practical

» ldentification of species SeaBassand itssexual dimorphism

Sexua dimorphismin SeaBassstudied with thehelp of specimens. Drawingsmade
inrecords

Assessment Activities

Seed production of brackish water and Marine Fishes

I dentification of maeand femal efishwith distingui shing morphologica characters
and drawingsmadein record

Measure and anadyse physical, chemical and biologicd parametersinlarval rearing
of Asan SeaBassby field vist/ practical/ OJT

I nteraction of studentswith hatchery expert and training during Field visit/OJT
Seminar on Seed production of commercialy important marinefishes

Case study on seed production of any marinefish species (Cobiaand Pompano)
List of items in Portfolio

* Reportonseminar

* Report on case study
» Practical record

* \Vocationd diary

Additional information

Cobia and Pompano arethe two important specieswith mariculture prospects
TE Questions

1.  Nametwo hormonesusedintheinduced breeding of Asian Seabass

2. Gradingisdoneduring therearing of young onesin SeaBass. Givereason.

&
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Unit.7
Seed production of Penaeid Shrimps
Indiaisnow emerging as prospective shrimp producing nation with Penaeid species
namely Penaeus monodon and Littopenaeusvannamei . Thisinturnresultsin huge
demand of shrimp seeds. Skilled manpower isstill alimiting factor in hatchery sector
of shrimp seeds. Thisunit deeply coversall aspectsof seed production of shrimps

namely sexual dimorphism, spawning, familiarization of larval stages,
larval rearing, livefeed culture, induced maturation and packing of seeds.

Learning outcomes

Thelearner :

| dentifies species (Penaeus moodon & Littopenaeus vannamel) and its sexual
dimorphism

Identifiesthelarval stagesin Penagid shrimps

Optimizesphysical, chemica and biological parametersof water
Acquiresexpertiseinlarval rearing techniques

Acquiresexpertisein livefeed culture

Acquiresexpertisein Induced maturation and spawningin Penaeid shrimps
Acquiresskill in packing and transportation of shrimp seeds

Detailing of Concepts

Sexua dimorphismin Penaeid Shrimps

In male, appendages of first abdominal segment ismodified to petasmawhilein
female, thereisthelycum placed between fourth and fifth pair of walking leg.

Gonophoreispresent at thebase of fifth pair of walkingleginmae, whileinfemale
itispresent inthebase of third pair of walking leg.

Sexua Dimorphismin Penaeid Shrimps
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Familiarization of larval stages

[ L
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Thenauplii collected after spawning aretransferred to thetanksin larval rearing
section. Thethreelarval stagesof tiger shrimp are completedin aperiod of 8- 10
days. In hatcheries, the nauplii produced el sewhere should be given dip treatment
with formalin (50ppmfor 30 s=C), washed in clean seawater, counted and acclimatized
to therearing water condition.

Thelarva rearing tanks (L RTSs) arestocked @ 100 nauplii/ litre. TheLRTsare half
filled with clean, disinfected and filtered seawater at thetime of stocking. No water
exchangeisdonefor thefirst six daysof larval rearing; water level inthetank is
gradually raised until thelarvaereachesMysis-1 stage. Further, daily water exchange
of 30%isprovided until thelarvaefinaly metamorphoseto Post Larvee. Post larvae
aredther retained inthe LRTsor shifted to Post larval rearing tanks (PLRTs) which
areusually large outdoor tanks. About 50% of the water isexchanged on adaily
basisduring therearing of post larvae which lastsuntil the harvest. Unconsumed
feed, faecal matter and other organic materialsare siphoned out daily during the
rearing of Post Larvae. Thisisdoneby turning off theair blower, which allowsthe
settlement of the debristo the bottom and makesthe PL moveto thewater surface.

&
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Assessment of larval healthisone of themost important activitiescarried outinthe
hatchery. Observationsare made on thelarval stage, health, activity, behavior and
abundance of feed and faecesboth in thewater and thelarval body.

Livefeedsshould besupplemented with artificid dry or liquid dietsto achieveoptimum
larva production of larvae. Quantity of artificial dietsshould bebased on observations
of the larval feeding habits and water quality. Care should be taken to avoid
overfeeding asit may lead to water quality problemsand fouling of larvae.

Livediatom (Chaetoceros sp or Skeletonema sp.) isthefeed for theearly larval
sagesof shrimp- Zoeaand MysisIt hel psin maintaining thewater quality by utilizing
ammoniaand carbon dioxide produced in thetanksin addition to providing complete
nutrition. Algal density of 50,000 cells/ml ismaintainedinthelarval rearing tanks.
Alternatively Spirulinaand encapsulated feedsaregivenat 3hoursinterval.

Induced maturation and spawning

Induced Maturation is carried out when there is a scarcity of gravid females.

Maturation tanksare stocked with healthy adult shrimps (femaletomaleratio 2:1).
Thedaily water exchangeisintheorder of 200-300%. Seawater having salinity of
30-35 ppt isused for brood stock rearing. Maintenance of constant temperature
(28-290C) and pH (7.5-8.5) arecritica inthe successful maturation of thebrooders.
Shrimpsarefed with fresh feedslike polychaeteworms, squid, bivalve, molluscs,
enriched adult artemiaor high quality prepared brood stock feedsat therate of 5%
body weight.
Eye stalk ablation: The brooders should be given aweek’ stimeto recover from
transportation stressbefore eye stalk ablation. Inthe caseof shrimps, in pre-moult
or post-moult stages, an extraweek isprovided to enable the animal to withstand
theablation stress. The eye can beeither cut with hot pincersor tied with string or
cut off with scissorsor asharp knife. After ablation, the areaaround thecut eyeis
trested withiodine solution. An ablated femal etypically takes 3-7 daysfor spawning.
Thewater level inthetanksisreduced after 3 days of ablation and the matured
females areidentified with the help of underwater torch and transferred to the
spawning section of the hatchery.

Spawning: Good quality water should be used for spawning and hatching. The
spawning tank should befilled with clean seawater trested with 5-10 ppm EDTA.
Thematurefema esaretransferred into the spawning tanks. Spawning usualy occurs
inthenight hoursand ascumisformed in theside of thetank. After spawning, the
femaleisimmediately transferred to the maturation tank. Any faecal matter released
by thefema e should be 5 phoned out from the spawning tank. Theeggsares phoned
out, washed with clean seawater and stocked into hatching tank and are keptin
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suspension by providing mild aerationwith manua mixing of thewater until hatching.
Theaeration isincreased after hatching. Hatching takes place usually 12-15 hrs
after spawning. Averagefecundity of female may rangefrom 3-5lakhsdepending
onthesizeof thefemde. Only hedthy nauplii which aredtractedtolight areharvested
and transferred to thelarval rearing tanks.

Packing and trangportation of shrimp seed

Harvest and transport of Post L arvae should be donewith minimum stressto ensure
agood survival rate on stocking in grow-out ponds. The Post Larvae should be
acclimatized before stocking. Such salinity adjustments should bedone only after
PL-10 stage by adding freshwater. The Post Larvae were harvested by draining the
water and harvested using ascoop net. The Post Larvaeisthen packed in polythene
bagsfilled with onethird water of thedesired salinity. The PL istransferred to the
bag and then pure oxygenisfilledinto thebag. The bagsarethen sealed with elastic
bandsand packed in container boxesfor transport. Thenumber of PL in each bag
dependson thesize of the seed and duration of travel. Usually, packing densities of
PL-15is2000-2500 no’'s/bag containing 5 litre of water for duration of 3-4 hours
of transport. Efforts should be made to transport the seed at night when the
temperatureislow, thereby reducing the stressduring transportation.

Detailing of Practical

* Identification of species (Penaeusmonodon) anditssexua dimorphism
Sexua dimorphismin Penaeusmonodon identified with thehelp of specimens.
Drawingsmadein records

* Identification of larva stages Penaeid shrimp with specimens
Larval stages are observed using microscope, morphological featuresare
observed and documented. Chart showing larval stagesof Penaeid shrimpis
prepared.

* Identification of livefeed organisms (Chaetoceros/ Skel etonema/ Artemia)
Livefeed organismsare observed using microscope, morphological features
are observed and documented.

»  Simulated experiment on eyestalk ablation with shrimp specimens
Eyestak ablation of shrimp specimensaredonewith thehelp of eectro cautery
apparatus. Procedureisdocumented.

* Practicasonshrimp hedthandyss
Morphological observation, fresh water test and formalintest of shrimp health

»  Preparation of layout of shrimp hatchery

screeningon PL - PL_  stageis conducted and documented.
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* Arrangeafieldvisit to shrimp hatchery and learnersfamiliarise each section
and itsoperation. Layout is prepared.

Assessment Activities

Seed production of Penaeid shrimps

| dentification of maeandfemal e Shrimpswith distinguishing morphol ogical characters

and drawingsmadein record

Identification of larva stagesin Penagi d shrimpsthrough microscopic observation
during OJT/Fedvist

Preparation chart showing larva stagesof Penaeid shrimp

Measure and anadyse physical, chemical and biologica parametersinlarval rearing
by fieldvist/ practical/ OJT

I nteraction of studentswith hatchery expert and training during Field visit/OJT

I nteraction of studentswith hatchery expert and training during Field visit/OJT
Simulated experiment of eyestalk ablation during practica with specimens
Engagein packing processduring theField visit/ OJT in hatchery

Demonstration on packing of liveshrimp seeds

List of items in Portfolio

*  Report on Group Discussion

*  ReportonICT enabled teaching activity

*  Practica record

e Vocationd diary

*  Reporton Demonstration

e Chartshowinglarva stages

Additional information

Vanname shrimpisgaining momentumin Shrimp cultureasthesinglelargest species
inIndiawith highest production

TE Questions

1. Namethelifestages/larvae of Penaeid shrimps

2. Explainthe decapsulation and hatching of artemianauplii with the help of
schematicdiagram

3. Writedown the procedurefollowed in the process of induced maturation of

Penagid shrimps
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Unit.8
Seed production of Giant Fresh water Prawn

TheGiant Freshwater Prawnwidely known as Scampi isfacing extinction in natural
habitat dueto human interventions. Theseed production of scampi isso significant
intermsof huge demand from culture segment and necessity of the replenishment of
scampi in natura environment. Thisunitimpartsknowledgein sexual dimorphism,
breeding, spawning and larva rearing of Scampi indetail.

Learning outcomes

Thelearner :

I dentifies species(Giant Freshwater Prawn) and itssexua dimorphism
Understandsthe proceduresin brood stock management

Optimizesphysica and chemicd and biologica parametersof water for larval rearing
Identifieslarval stages of Giant Freshwater Prawn

Acquiresexpertiseinlarval rearing of Giant Freshwater Prawn

Detailing of Concepts

Sexua dimorphismin Giant Freshwater Prawvn

Maleislarger thanfemaeat agiven agegroup. Femaesare comparatively smdler.

In adult Males, chelipedes are longer, more robust with larger spines .Second
chelipedsareextraordinarily largewhilein Femae, chelipedsaresmaller and wesker
with small spines. Second chelipedsare of normal size.

Males possess appendix musculinain between endopods of second pleopod.
Femalesdoesn't havethisadditiona structure.

Brood stock Management of Prawns

Berried prawnsare collected from thewild or grow-out ponds. Theberriedfemale

isheldin PV C pipes or cylinders capped on both sides with netting to prevent
puncturing of the bag. The rostrum and tel son may be banded or capped with
protective rubber tubes. Starving of prawn for afew hours before packing may
reduce accumul ation of metabolites during transport.

Incubation: Immediately onarrival inthe hatchery, theberried prawnisgiven with
dip trestment in 100-200 ppm formainfor 10mtsfollowed by rinsing infreshwater.
Berried brood stock iskept at 6ppt for hatching. The berried prawn isfed with
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oyster/ clammest. At every morning | eft over feed and faecesareremoved fromthe
tank and half of thewater isreplaced. Mild aerationisprovided continuoudy. Initialy
the colour of the egg isyellow then changed to bright orange to pale grey, and
further darkensto dategrey by thetimeof hatching. Once, theegg colour turnsdark
grey, hatching startsand thelarvae can be collected in the early morning hoursusing
ascoop net. According to thesize of the prawn, the number of eggsmay vary from
0.2- 2lakhs. Incubationisusually completed in 19-20 days.

Water quality parametersinlarval rearing

Rearing iscarried-out in 50 litre FRPtanks. The hatched larvae are stocked at a
densty of 100 nog/lit. Water quaity parametersfor thelarval rearing aregiven below.

Temperature : 28 £ 2°C
Hinity : 12+ 1 ppt
DO : 5- 6 ppm.
PH : 70-8.5
Alkdinity : 40-60 ppm.
Nitrate : <20 ppm.
Nitrite : <0.1 ppm.
Ammonia : <0.1 ppm.
Hardness : 100 ppm.

Filtered seawater and freshwater aremixed to prepare 12 ppt sdinity water. Sodium
hypochlorite solution isadded to the prepared 12 ppt water for chlorination, which
isthen de-chlorinated. Excesschlorine can beremoved by treating the water with
sodium thiosulphate.

InIndia, thehatcheriesare usually operatedin‘ clear water’ system. LiveArtemia
nauplii, egg custard and formul ated feed arefed to thelarvae. On every morning, left
over feed, detritus and dead |arvae are removed by turning off the aeration and
s phoning the settled particlesfrom thetank bottoms. Daily, 50% of thewater may
bereplaced.

Detailing of Practical

*  Identification of species(Giant Freshwater Prawn) and itssexua dimorphism

Sexua dimorphism in Giant Freshwater Prawn studied with the help of
specimens. Drawings madein records
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* |dentification of larval stagesof Giant Freshwater Prawn with specimens
Larval stages are observed using microscope, morphological featuresare
observed and documented. Chart showing larval stagesof Giant Freshwater
Prawnisprepared.

*  Preparationof egg custard for larval rearing of Giant Freshwater Prawn
Prepareegg custard feed using locally availableingredients.

Assessment Activities
Seed production of Giant Freshwater Prawn

| dentification of maleand femdePrawnswith digtinguishing morphologica characters
and drawingsmadein record

Mock presentationin procurement of brood stock (Berried Female)

Measure and andyse physica, chemical and biologicd parametersinlarval rearing
of Giant Freshwater Prawn by fieldvisit/ OJT

Identification of larval stagesin Giant Freshwater Prawn by microscopic observation
during Feldvist/ OJT

Preparation chart showing larval stagesof Prawn

Fieldvist/ OJT inlarval rearing of Giant Freshwater Prawn

List of items in Portfolio

*  ReportonFiddvist/OJT

* Practical record

*  Report onMock presentation

*  \Vocationd diary

e  Chart Drawingon Larval stages

PTCproduct

Additional information

Giant Freshwater Prawnisfacing extinctioninitsnatural habitat, Vembanad L ake

duetotheconstruction of ‘ Thanneermukkam Barrier’ which hinder their catadromous
breeding migration

TE Questions
1. Suitablesdlinity for larva rearingof Freshwater Prawn
2. Writeindetail the stepsinvolved inthe processof preparation of Egg custard

for larval rearing of Freshwater Prawn
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Unit.9
Seed production of Mud Crab

Asahighly priced variety, Crab offersgood profitability in culture systems. Expertise
and skill in Crab seed productionisinagrowing stagein India. Heretheunit gives
emphasison sexud dimorphism, water quaity requirements, familiarization of larval
stages, larva rearing techniquesand packing of seeds. Unit asointroducesthemethod
of collection of water crabsfor fattening.

Learning outcomes

Thelearner :

Identifiesspecies(Mud Crab) anditssexua dimorphism

Familiarizeslarva stagesof Crab

Optimizesphysical, chemica andbiological parametersof water for larval rearing
Acquiresexpertiseinlarval rearing techniques

Identifies collection centresof water crabsfor fattening

Detailing of Concepts

Sexua dimorphisminMud Crab

Maleand femaemud crabs can be distingui shed based on the structure of abdomina
flap, whichisdender and triangular in male and broad and almost semi-circular in
femde

Familiarization of larval tages

Eggshatchinto Zoealarvae beforemetamorphosinginto Mega opalarvee. Megdopa
metamorphoseintotiny crabscalled Crabinstars. Therearing of larvaeiscarried
out in tankswith cleanfiltered seawater. Thelarvae are stocked at adensity of
100nog/litre. The Zoeaisfed with Nannochloropsisand Brachionusinitially and
artemianauplii inlater stages. The Megal opaisfed with fish/mussal mest or killed
adult artemiabiomass. Larva development iscompletedin 25-30 days.

Larva rearing techniques

Collection of water crabsfor fattening/ culture

Direct strong sunlight should be avoided for larval rearing. But they feed better
during day time. Thisnatural lighting should bethe primary light sourcefor larval
rearing areas. Rearing should be well ventilated with reasonably high ceiling to
minimizethe humidity. Conica or spherically round tank/ parabolic rectangular tank
isusedfor rearing. Larvaegrownin black tank have significantly higher survival rete.
Crabsare sengtiveto temperaturefluctuation so water temperature hasto be stable
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aspossible. Livefeed used arerotifersand artemia. Larvae arefed 2-3 times/day
Collection of water Crabfor fattening

After moulting, musclesof Crabtakesometimetogrow tofill itsnew shell. Theshell
isalso soft. Sothe Crabisreferred to asWater Crab. It iscollected either fromwild
or from hatchery. Itisfedfor aperiod of only few weeks, by thenthemuscleisfully
grown and ready to harvest.

Detailing of Practical
* ldentification of species(Mud Crab) anditssexual dimorphism

Sexual dimorphisminMud Crab studied with the help of specimens. Drawings
madeinrecords

Assessment Activities
Seed production of Mangrove Crab

| dentification of maleand fema e crabswith distinguishing morphologica characters
and drawingsmadein record

Identification of larval stagesin crab through microscopi ¢ observation during OJT/
Fiddvist
Preparation chart showing larva stagesof crab
Measure and andyse physica, chemical and biologica parametersinlarval rearing
by fieldvist/ practical/ OJT
I nteraction of studentswith hatchery expert and training during Field visit/OJT
Withthehelp of political map of India, studentsidentify the seed collection centres
List of items in Portfolio
* ReportonFiedvist
»  Practical record
*  \Vocationd diary
»  Chart Drawingsof larval stages
*  Mapping of collection centresinMap
Additional information
Larva rearing and seed production of Mud Crab recently got standardized in India.
TE Questions
1. Picktheodd man out
(Zoea, Phyllosoma, Nauplius, Mysis)
2. Youngonesof crabsareknownas...................
3. Writedownthesgnificanceof sunlightinlarva rearing of Crabs
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Unit.10
Seed collection of Mussels and Oysters

Bivalvesarevarietieswhich havegood demandinloca aswell asinforeign market.
At present brackish water resourcesin Keralaare blessed with spats/'seeds of Mussdl
and Oyster. Hencethe unit givesfocuson collection techniquesof Oyster and Mussel
spats. It also coverstheidentification of commercia species(Oyster and Mussels)
and preparation of Oyster Ren and Mussel Ren

Learning outcome

Thelearner :
I dentifies species (Oyster and Mussels)

Understandsthe methodol ogy of collection and transportation of Oyster and MussH
spats

Developsskill in preparation of Oyster and Mussel ren

Detailing of Concepts

I dentification of commercialy important bival ve species (Oyster and Mussels)
Indian backwater Oyster (Crassostrea madrasensis)
GreenMussel (Pernaviridis)

Collectionand Preparation of Oyster and Mussel spats

In the case of Oyster, brackish water bodieswith higher salinities above 25ppt
oyster larvae are seen naturally. Oyster shells, tilescoated with limeareplaced in
shallow waters. Larvae get attached to this substratum and start growing there. The
collectorslater tied inthe Racksor Raftsfor culture.

Unlikein Oyster, Mussel spats are embedded in hard substratum near intertidal
region of seaaswell asestuary. The spatsare attached to the hard substratum with
thehelp of byssisthread. With asharp knife spatsare chipped by cutting thebyssis
thread. Theremoved spats are given moisture support with seawater till they are
processedintheform of renfor culture. Mussd spatsare placed over highly perforated
cotton cloth which permitswater movement are used for ren preparation. Coir or
roughened artificial ropeisused for ren preparation. Perforated cotton clothiscovered
over the spat and rope and tied properly asaseeded rope.
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Detailing of Practical
*  Identification of species(Oyster and Mussals) and its spat with specimens

I dentify the specieswith the hel p of morphol ogical characters. Drawingsmade
inrecords

*  Preparation of Oyster and Mussel renwith live specimen

Preparation of Oyster and Mussel ren with the hel p of farmer or expert. Steps
involved arerecorded.

Assessment Activities

Seed collection of Bivalves

Identification of cultivable species of Oyster and Mussels with morphol ogical
charactersand drawingsmade

I nteraction of sudentswith mussel farmersduring Field visit

Pandl discussonon collection of oyster and mussdl pats. (Likeenvironmentd, socid,
€CoNoMIC €tC)

Practical experiencewith farmersinmaking Mussel/Oyster rensduring Field visit
List of items in Portfolio

*  Reporton pand discussion

*  Report on Demonstration

* Practical record

*  Mapping of collection centresinMap

Additional information

Mussel and Oystersare natural filtering organismswhich can beusedin culture
systemsfor improving water quality

TE Questions
1. Youngonesof Mussd arecdled........
2. Scentificnameof edibleOyster.........

3. Withthehep of adiagram explaintheRack cultureand Raft culture of Mussel/
Oyster
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List of Extended Activities in Module |11

Training and technical assistancein seed production of ornamental fishescan be
givento Self Help Groups by the Vocationa faculty of the school. Studentswill be
benefitted by associating with the programme.

The school shaving Production Cum Training Centres on aguaculture courses
can offer short term training programmes. Venue can be offered to various
departmentsfor conducting Training Programmesof on fisheries sector will be
beneficia to studentstoo. Thiscan bearranged in consultation with heads of
concerned departments. By this the students will get good exposure. The
interaction of students and teachers with the stakeholders will build up
confidence.

Spat collection and ren preparation mentioned in the course can be easily
smulated insdetheclassroomwithlive specimen

Exposurein thefield of Aquaculture can be achieved by arranging visitsto
Exhibitionson the sametoo. Thiswill also help the students and teachersto
update knowledgeinthefield.

List of Practical Activities in Module 111

Measurement of physical, chemical and biologica parametersof water inlarval
rearing

| dentification of thecommercialy important carpsandit’ssexua dimorphism
(characters)

I dentification of lifestagesviz. fertilized egg, spawn, fry, and fingerlings, juvenile
and adult

Familiarization of the material sand equi pmentsused for induced breeding
Demonstration of the preparation of Pituitary gland extract

Methodsof injectionfor induced breeding

Model preparation of Happa/ Chinese hatchery / Jar hatchery
Demonstration on packing and transportation of seeds

Identification of species(GIFT) anditssexua dimorphism

I dentification of species(Pearl Spot) and itssexua dimorphism

I dentification of species(Air Breathing Fishes) anditssexud dimorphism
Identification of species (Sea Bass, Cobia and Pompano) and its sexual
dimorphism




B AQUACULTURE

| dentification of species (Penaeus moodon & Littopenaeus vennamei) and
itssexual dimorphism

Measurement of physical, chemical and biologica parametersof water

I dentification of larval stagesPenaeid shrimp with specimens

Preparation of chart showing larva stagesof Penaeid shrimp

I dentification of livefeed organisms (Chaetoceros/ Skel etonema/ Artemia)
Simulated experiment on eyestal k ablation with shrimp specimens
Practicason shrimp hedthanaysis

Preparation of layout of shrimp hatchery

| dentification of species(Giant Freshwater Prawn) and itssexual dimorphism
Identification of larval stagesof Giant Freshwater Prawn with specimens
Preparation of chart showing larval stagesof Giant Freshwater Prawn
Preparation of egg custard for larva rearing of Giant Freshwater Prawn
Field visitto collection centresof brood stock fromwild

I dentification of species(Mud Crab) anditssexua dimorphism

I dentification of larval stageswith specimens

Preparation of chart showing larval stagesof Mud Crab

I dentification of species(Oyster and Mussals) and its spat with specimens
Preparation of Oyster and Mussel Renwith live specimen
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OVERVIEW OF THE MODULE IV

Ornamental Fisheries and Aquarium Management
Ornamentd fishfarming and aguarium management isapromising sector infisheries
field. Thismoduleincludestopicslikeidentification of commercialy important fresh
water and marine ornamental fishes, importance of conservation of indigenous
ornamental fishes, familiarization of important aguarium plantsand invertebrates,
seed production and disease management. Setting up of aquarium, aguarium
management and familiarization of aguarium accessoriesarea so dealt in detail.
Marineaquaria, an emerging fast growing segment alsofindsaplacein thismodule.
Thelearner can go through the modul e with great enthusiasm, which makesthe
modul e attractiveto sudents. Knowledgeand skill aimed by themodule surely help
thelearnersinfinding jobsor to have entrepreneurship in thissector.

Expected kills

*  ldentify fresh water and marine ornamental fishes, invertebratesand plants.
*  Knowledgein Breeding and seed production of ornamental fishes

»  Skillinaguarium setting and management.

e SKillinwater quaity management.

*  Recognition of diseaseby observing symptoms

*  Applying prophylactic and therapeutic measures against diseases

»  Skill inpacking andtransportation of ornamental fishesand organisms

Unit.l Aquarium fishes

Aquarium keeping isthe second largest hobby intheworld. Aquariumistheplace
wherefishes, plants, other organismsor objectsare exhibited asaquatic habitat for
enjoyment. Fishesarethe main component around which dl aquariumsexist. Fishes
are beautiful, fascinating, and enhances the beauty of home or shops. From
entrepreneurid point of view, familiarisation of ornamental/aquariumfishesarevery
important. Inthisunit thelearner acquiresknowledgein classfying thefishesintolive
bearersand egg layers, whichisavery important prerequisitefor seed production
of thesefishes. Thorough knowledgein exoticandindigenousornamentd fishvarieties
will helpinrecognizing thechalengesin conservation of indigenousornamentd fishes.
Learning outcomes

Thelearner :
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Familiarizesornamental/aguariumfishes

Classfiestheaquariumfishesinto live bearersand egg layers- different types
Categorisesexotic and indigenousornamenta/ aquarium fishes

I dentifiesthe challengesin conservation of indigenousornamental fishes

Detailing of Concepts
Gold Fish

Cyprinidae family consists of well-known aquarium
favorite fishes such as barbs, danios, rasboras, and
variousfreshwater sharks.

Goldfish belongsto Cyprinidaefamily. Gold fish body
isoval shaped with metallic orangeredin colour and
caudd finislargelobed. Commonly found varietiesof gold fish are comet, fantall,
veil tail, telescope Moore, Oranda, Lion head, Bubbleeyeetc.

Denison barb
Most important species among barbsis Sahyadria [l _—
denisonii (Denison barb, Red-line torpedo barb, or "%
Rosdineshark). Thisisaspeciesendemictothefast- | :
flowing hill streamsand riversof the Western Ghatsin : T

India. Thefishischaracterized by atorpedo-shaped o

body with silver scales, ared linerunning from their snout, through the eye, back
towardsthe middle of the body; and below thered line, ablack linethat runsthe
length of thefishtothetall.

Zebra fish

The Zebrafish (Daniorerio) isatropical freshwater
fish belonging to the Family Cyprinidae. Itsbody shape
isfusiform and laterally compressed, with its mouth
directed upwards. The zebrafishisnamed for thefive
uniform, pigmented, horizontal, bluestripesontheside
of the body.

Red piranha

The Red-bellied piranhaor Red piranha(Pygocentrus
nattereri) belongs to the Subfamily Serrasalminae
belonging to thefamily Characidae. Thisisagroup of
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mediumtolarge-sized characidsand includes other closaly related omnivoressuch
aspacus. Thesefishes are characterized by deep, lateral compressed bodiesand
long dorsdl fins.

Neon tetra

TheNeontetra(Paracheirodoninnes) is afreshwater
fish of Family Characidae. TheNeon Tetrahasalight-
blueback over asilver-white colour over theabdomen.
Thefishischaracterized by aniridescent bluehorizonta
stripe along each side of thefish fromitsnoseto the
base of the adiposefin, and an iridescent red stripethat
beginsat themiddleof the body and extendsposteriorly
to the base of the caudal fin.

Swordtail

The Swordtail (Xiphophorushellerii) isaspeciesof
freshwater/brackish fishin Family Poeciliidae. Thefish
hasthename*swordtail’ asit hasanelongated lower
lobeof themal € scaudd fin (tailfin). Sexua dimorphism
ismoderate, withthefemaebeing larger thanthemale,
but without the‘ sword'.

Angelfish (Pterophyllum scalare)is a small fish
belonging to the Family Cichlidae. Angel fishbody is
greatly laterally compressed, with elongated triangular
dorsal and and fins.

The Oscar (Astronotus ocellatus) isaspeciesof fish
fromtheFamily Cichlidae. Thebody of thefishislateraly
compressed withlargemouth and thick lips. The colour
of thebody isdark with bright orange opercle margin
and ventral partsof thelateral sdesof thebody witha
black rounded blotchwith orange margin at caudd fin
base.

Gouramisor gouramies (Trichogaster trichopterus)
areagroup of freshwater fishesthat comprisetheFamily
Osphronemidae. Gouramishavean eongated ray & the
front of each of their pelvicfins. Many species show
parental care and some are mouth brooders,
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The Guppy (Poeciliareticulata), isasmall elongated
fishthat isavailableinmany different coloursand pattern
variations. It isamember of the Family Poeciliidae.
Maespossescolourful tail. Themouthisup-turned and
theheadissmall.

Arowanas (Osteoglossumbicirrhosum) areknown as
bony tongues belonging to the Family Osteoglossidae.
Thehead of thefishisbony and elongated. Body of the
fishiscovered by large, heavy scales, withamosaic
pattern of canals. The dorsal and anal fins have soft
rayshaving long base. Pectoral and ventra finsof thisfish arecomparitively small.

The Siamesefighting fish (Betta splendens) belongs

to the Family Anabantidae. Shape of the body is :

streamlined with long dorsal and anal fins. Thefish's ‘ Y @
body iscovered with scalesthat overlapeach other g

which consist of thin, transparent plates. o]

Detailing of Practical
»  Familiarization of aquarium fisheswith the help of morphological characters
and drawing

Practical onfamiliarization of aquarium fisheswith avail able specimensand photo-
exhibition of aguarium fishesby students. Documentation made on practical records.

Assessment Activities

Familiarization of aguarium fisheswith the help of morphological charactersand
drawing

Group Discussion on nature of reproductionin Aquariumfishes
Photo-exhibition of aguarium fishesby students
Seminar on exotic and indigenousornamental/ aquarium fishes

Pand discussion on Environmental impactsof Exotic Ornamental Fishes/Challenges
in conservation of indigenousornamental fishes

List of items in Portfolio
Practical record

Report on Group Discussion
Photo Exhibits

&
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Report on Seminar
Report on Pandl discussion
Additional information

Aquariumfishesareused to control mosguito by dlowingfeed their larvaeinditches
and swamps

TE Questions
1. Pick theodd man out
(Guppy, Goldfish, Angdl fish, Samesefighter)
2. Nametwo live bearersfrom aquariumfishes
3. Nametwo egg layersfrom aquarium fishes
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Unit.2
Aquarium plants

Aquarium plantsarethe main component of an aquariumwhich givestheaguarium
anatural look. Apart fromimproving the aestheticlook of aquarium, plantsprovide
oxygen; they absorb the harmful nitrogenous wastes excreted by the fishesand
maintainweater quaity for thevery existenceof fishes. Thisunitaso givesawareness
onaguarium plants, it'srearing and propagation.

Learning outcomes

Thelearner:

Familiarizesaguariumplants

Devel opsexpertisein aguarium plant rearing and propagation

Understandsroleof aguarium plantsinmaintaining water quality in aquarium

Detailing of Concepts
Familiarization of aquarium plants
Commonly found aguarium plants such as Vallisnaria, Cobamba, Hydrilla,
Echinodorus, Myriophyllum, Javamoss, L udwigia,Ceratophyllum
Aquarium Plants

Vallisneriaisagrasslikefreshwater aquatic plant, commonly
called eelgrassor tapegrass. Vallisneriaisasubmersed plant
that spreads by runners. Vallisneriaisused for planting on the

sides of the aquarium. Leaves arisein
clustersfromther roots.

Cabomba is an aguatic plant commonly

foundinKeraa. It hasdivided submerged leavesin the shape
of afan. They areusudly planted asbunchesin aguarium. They
areasousedin breeding of egg scetters.

Hyadrillaiscommon aguarium plantwith
narrow leaves and short stem. L eaves
are arranged in whorls of two to eight around the stem.
Leavesarewith serrationsor smal spinesalongthemargins.
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Echinodorusiscommonly known asAmazon sword plant.
Leavesof Echinodorusare sessile, triangular, blade with
tranducent markingsasdotsor lines. These plantsarelarge
and robust. They aremostly planted in potsin aquarium.

Myriophyllumspisaflowering plant commonly ca
milfoil. Leavesare arranged around the stem in whorls of
four to Sx. Theemergent ssemsand fineleavesarethe most
distinctivetrait of thisplant. Theseplantsarea so used for
breeding of egg scatters.

Java moss is commonly used in freshwater
aquariums as attached to rocks, roots, and
driftwood. It hasshort slem and pointed leavesgiving
look of agreen mat. In aquariumsitimprovesthe
aesthetics and natural appearance. In aquariums
these plantsare planted where thereisgood water
current. Javamosshasclinging naturewhichisused for hiding pipesand air tubes.

Ludwigiaisanamphibiousplant that can grow fully submersed
or partially submersed. It posses slender stem and broad
leaves. Thisplant's spade-shaped leavesrangein color from
dark green to brownish-red. The top side of the leaves are
typically olive green in colour, whereas the undersides are
reddish-brown to deep red.

Ceratophyllum are submerged plantswith spiky leavesand
robust stem. Theleavesarebrittle and stiff tothetouchin
some species, softer in others. The plantsusually haveno
roots. But sometimesthey develop modified leaveswitha
root like appearance, which help to anchor the plant to the
bottom.

Aquarium plant rearing and propagation
Mediafor planted aquariums

Different mediaused for planted aquariumincludesdifferent typesof clays, synthetic
nylon, culti wool, composted materiaslikestraw etc. Thismedium actsasanchorage
and source of nutrients. Usually red soil is placed at the bottom of thetank anditis
covered with gravel so that theit will not get disturbed. Red soil ismixed with
nutrients so that that nutrientswill beavailableto therooted plants.
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Reproduction of agquetic plantsisof two typessexua and asexud. Sexud propagetion
involvesflowersand seed formation.

Asexual Propagation/vegetative propagation

Asexud propagationiscalled vegetative propagetion asit iswithout seed but through
runners, offsets, and plantlets M ost of the aquarium plantsreproduce asexually
producing off springsthat are genetically identical to the parent plant. Thisisalso
known as vegetative propagation. There are three different ways of asexual
propagation.

*  Runners Inthismethod plantsproducerunners(horizonta stem likeprocess),
which grow out from the base of the parent plant and then produce dlips
(daughter plants) . Thesedipscan anchor themselvesinthe substrateand survive
ontheir own.

o Offsets: Off setsissimilar to runner but they grow extremely closeto the
parent plant.

* Adventitiousplantlets: Small plantletsgrow on any part of theplant, i.e.
nodes, roots, leaves, or sems. Thesesmall plantsonthe parent plant arecalled
adventitiousplantlets.

Artificial Propagation

Plant propagation techniques donewith cuttingsor rhizomedividing isartificial
propagation. Aquatic plantstend to favour asexual (vegetative propagation) or
artificial propagation. Artificid Propagetion can bedonemainly by twoways. Cutting
fromthestem and dividing rhizomes. Cutting from thestemisby smply cutting part
of it off and replanting it. The best placeto take cuttingsisfrom thetop stems. Next
methodisby dividing therhizomeand replanting the pieces

Seed Propagation

Propagating plantsby way of seedsisoften difficult methodtodoif you aretryingto
reproduce plantsthat propagate sexually.

Importanceof carbon dioxidein planted aquariumsand preparation of carbon dioxide
producer.

Carbon dioxideisneeded for aquarium plantsfor itshealthy growth hence optimum
levelsof carbon dioxide are needed in the aguarium water. Carbon dioxide can be
supplied using areadymade carbon dioxide cylinder or carbon dioxide producer

using sugar solution fermented with yeest.
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Aquarium plantsand water quality of aquarium

Aquarium plants absorb the nitrogenous wastesformed from the organic wastesin
an aquarium thereby improveswater quality. Aquarium plants synthesis oxygen
through photosynthes's.

Detailing of Practical

»  Familiarization of aquarium plantswith the help of morphological characters
and drawing

Practical onfamiliarization of aquarium plantswith available plant specimensand
photo-exhibition of aquarium plants by students. Documentation made on practical
records.

e Practica/PTC on planting and propagation of Aquarium plant

Practical on planting technique of aquatic plantsin artificial sand bedsof aguarium.
Vegetative propagation of aquatic plantsispracticed during practical/PTC.
Assessment Activities

Familiarization of aquarium plantswith the hel p of morphological charactersand
drawing

Photo-exhibition of aguarium plantsby students

Practical/PTC on planting and propagation of Aquarium plant

Group Discussion ontheroleof aguarium plantsin maintaining water quality in
aguarium

List of items in Portfolio

Practical record

Report on Group Discussion

Photo Exhibits

Additional information

Asin agriculture, tissue culturetechniqueis used for the propagation of aquarium
plants

TE Questions
1. Namethecommonly aguarium plant used for egg adhesion of goldfishes.
2. Writeshot note on aguarium bed preparation for aquarium plants
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Unit.3
Aquarium equipments and accessories

Aquariumisanartificid ecosystem created for keegping aguatic organisms. For cregting
artificial ecosystem suitabl e equipments arerequired to maintain the environment
stable. Hencefamiliarization of aquarium equipmentssuch asAerators, Hesaters,
[lluminating lamps, Sand filter bed, Submersible pumps, filter, Biofiltersarevery
important.

Learning outcomes

Thelearner :

Familiarizesaguarium equipmentsand accessories.

Understands the use of aerators, heaters, illuminating lamps, sand filter bed,
submersible pumps, biofiltersinanaguarium

Acquiresknowledgein principleand functioning of biofilterin anaquarium

Detailing of Concepts
Aquarium equipmentsand accessories

Aerators: When AC current isapplied the polarity of themagnetic field changes
resulting inthevibrations of thelever attached to air pump. Therhythmic up and
down movement of the bellows cause continuousair out discharge.

Heaters: Consists of aheater, thermostat and control knob. Temperature can be
set for aspecific value by adjusting the control knob and the thermostat regul ates
the switching onand off of the heater.

[lluminatinglamps: Itisideal to useat |east 80W tubesinacombination of various
coloursincluding aba anced day light tubeand aplant growth enhancing tubeamong
theminanormal way on aquarium hood of aquarium

Sand filter bed: It consistsof perforated sheet or pipewith avertical pipeat one
end or corner which reachesabovethewater level. Thefilter plateiscovered by
gravel (3-5mm size), driven by anair pump or power head, circulation of water is
established such that aerated water passesthrough the sand bed. Nitrifying bacteria
convertsammoniato nitriteand nitrate.

Submer siblepumpsand filters: Spongefilter, power filter, Bio balls, power filter.

&
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Air pump

Anair pump isadevice used to moveair, possibly
under pressure. Typical aquariumair pumpsmoveair
by using an electromagnet torapidly vibrate arubber

digphragm.
Sand filter bed

Sandfilter bed helpsinthefiltration of aguarium by mechanica and biologica methods.
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Protein skimmer

Protein skimmer usesair bubblesfor removing organic and inorgani ¢ suspended

matter asfroth.
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Componentsof amodel aquarium
Principle and functioning of Bio filter

Aquariumtank water ispolluted mainly by nitrogen compounds such asammonia,
nitriteand nitratesfrom excretaof fish, organic matter from plants, dead organisms
etc. Biofilter helpsin the conversion of toxic nitrogen compoundsto lesstoxic
compounds using live bacteria such as Nitrosomonas and Nitrobacter Water
crculaionthroughamedia(likegravel, biobdls, spongeetc) he psintheaccumulation
of thesebacteriaand helpsin biological filtration.
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Detailing of Practical

e Familiarisation of aguarium equipmentsand accessorieswith exhibition of the
same

Familiarisation of aguarium equipmentsand accessoriesthrough exhibition. Learners
get the opportunity to get familiarized well with al equipmentsand accessories.

e Demonstration on setting up of biofilter inan aquarium

Biofilter canbeingaledinan aguariuminsdethe classroom. Expertisein setting the
biofilter can beachieved by thisactivity.

Assessment Activities
Aquarium equipmentsand accessories
Familiarisation of aquarium equipmentsand accessorieswith exhibition of thesame

Demonstration of aguarium equipments and accessories - use and method of
operation

ICT enabled teaching activity on principleand functioning of Biofilter
Practical on setting up of biofilter inan aquarium

List of items in Portfolio

Practical Record

Report on demonstration

Photo Exhibits

Vocationd Diary

Additional information

Computerized monitoring of aguariumsisin placeand such sophisticated instruments
arecommoninforeign countries

TE Questions
1.  Writenotesontheimportance of aeratorsin aguarium

2. Explantheprincipleandfunctioning of biofilter inagquariumwiththehdpof the
diagram.
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Unit.4
Making of an aquarium glass tank

Glassisthe main component used for making aguarium tank. Here measurements
and cutting of glass piecesdeterminesthe quality of thetank.

Familiarisation of glasstank making toolsand fixing of glasstank with siliconege is
the primerequisitefor aguarium making.

Learning outcomes

Thelearner :

Understandsthe measurements and method of cutting glass pieces

Familiarizes Glasstank making tools- gun, siliconegel etc

Deve opsskill inmaking of glasstank
Detailing of Concepts

Making of an aquarium tank

A glasstank comprisesof 5 glass panels(Basepanel, 2 side panel, one each of the
rear and front panels). The glass panel sare thoroughly cleaned and washed. Then
base panel isplaced on alevelled surface. Joining edgesof glasspanelsare applied
withanarrow lineof silicon sedlant. Rear panel isfitted first, then 2 sde pandl and
last the front panel.Panel s secured tightly using jutetwine or cellophanetape. A
continuousglueof lineisapplied through theinner edges. The sedlant getscured and
stickswell in24hrs.

Acrylic aguariumsare becoming popular nowadaysdueto itseasinessin handling
and safety.

Glasstank making tools
Siliconegd gun, cello tape etc arerequired for making aglasstank.
Measurementsand cutting of glasspiecesfor aquarium glasstank

Sizeof thetank mainly depends on the sizeand number of fishesto be maintained
and position of the aquarium inthe room. Thicknessof glassdependson thewater
holding capacity of the aguarium, mainly the height of thetank. Asathumbrule,
height of thetank should be greater than breadth of thetank.
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Detailing of Practical
»  Practical oncalculation of measurements/cutting of glasspiecesfor glasstank

Prior to the practical, measurementsand cal culations are practiced by thelearners.
Expertisein cutting the glassisachieved by practicing the same under an expert.
Familiarization of glasstank making toolsa so archived during the practica namely
sliconegd, gunetc.

*  Practica onmaking of glasstank
PTClpractical can be conducted for making aquarium tanks

Assessment Activities

Making of an aguarium glasstank

Practical on cal culation of measurements/cutting of glasspiecesfor glasstank
Practica onfamiliarization of Glasstank makingtools

PTC/ practical on making of glasstank

List of items in Portfolio
Practical record

Vocationd Diary

PTC product

Additional information

Recently acrylictanksarein placeinstead of glasstanks. Risk of breskageissoless
at the sametimetheclarity isvery highinthesetanks.

TE Questions
1.  Writestepsinglassaguariummaking.
2. Writetheequipmentsused for making aglasstank.
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Unit.5
Assembling an aquarium

Beauty of the aquarium depends on the setting up of the aguarium. Hence sound
knowledgein setting an aquariumisimportant to makean attractive aquarium.

Learning outcome

Thelearner:

Deveopsskill inassembling an aquarium
Detailing of Concepts
Assembling of anaguarium

For setting of an aquarium, keep the aquarium tank in apermanent position over a
strong and level cushion (polystyrene sheet) of aquarium stand. Place the under-
gravd filter and spread gravel to aheight of 5cm giving asmall dopetowardsfront.
Fill the tank with water to onefourth and arrange plants, rocks, drift, wood etc
aesthetically. Slowly fill water just abovethelower edge of the hood. Connect the
accessorieslikeair pumps, lampsand placethehood. Run thefilter for afew weeks
with some hardy fishes. Introduce the other aquarium fishes after quarantine period.
Gradually build up thefish stock.

Detailing of Practical
»  Practical onassembling of anaguarium

PTC/ Practica on assembling an aguarium. Students can be grouped into three or
four batchesand entrust themin setting the aquarium.

Assessment Activities

I nteraction of studentswith expert intheclassroom.
PTC/ practical on assembling an aquarium

List of items in Portfolio

Report of expert session

PTC product

Additional information

Nowadays setting up of paludariums by incorporating aguatic and terrestrial
componentsisbecoming popular.

TE Questions
1. Listouttheequipmentsrequiredfor therunning of aquarium.
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Unit.6
Aquarium management

Aquariumisaresiricted aguatic environment where severa complex processeswork
to keep theaguarium hedlthy. Itisimportant to know the aquati c processesgoing on
inddetheaguarium and dso theinterventionsto keepit hedthy. Hencethe scientific
study of aquarium maintenanceisimportant. Sound knowledgein water quality
management, usage of water test kitsto measure chemical parameters, (Dissolved
O,, CO,, NH,, NO,, NO,, Alkalinity & Acidity), measurement of physical
parameters and assessing biological parametersare essential in the management of
aguariums.

Learning outcome

Thelearner:

Devel opsexpertisein aguarium management
Detailing of Concepts

Management of Aquarium

Main practicesin aguarium management include feeding of thefishesand water
quaity management. Feeding isdonewith formulated feedswith alimited quantity.
Artificia feed may be substituted by livefeedswhich arebeneficia inmaintaining
water quaity. Weekly siphoning can be donea ong with 10-20% aquarium water.
Working of al equipmentsmay bechecked daily. Pruning the branchesof aguarium
plantscan bedoneinaplanted aguarium. To control lga bloom either dgal scrubber
or scavengerslike sucker cat fish can beintroduced. Regular monitoring of water
quality parameters should bedone.

For regular maintenance of aguarium, important pointsto belooked into are:
)  Regular water exchange (20 to 30% every two to four weeks)

i)  Cleaningof dga scumfromtheglassat periodical interval

i)  Removal of dead fishes, if noticed insdetheaguarium

Iv) Rakingthesurfacelayer of the substrate and removal of dirt etc by vacuuming
deviceevery week.

v)  Pruning of excessplant growth, when noticed.
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vi)  Whenunhealthy fishesarenoticed, they should beremoved from thetank and
treated separately.

vii) Don'tusetapwater directly; it should be aerated overnight toremovechlorine.
Chlorinated water isharmful tofishes.

viii) Overfeeding of fishesshould beavoided at all cost. It reducesthe quality of
water resulting in degth of fishes.

Detailing of Practical

*  PTC/practica on management of an aquarium

Practical onwater exchange, cleaning of algal scumfromtheglass, raking thesurface
layer of the substrate and removal of dirt by vacuuming.

Assessment Activities

PTC/ practical on setting up of an aguarium

List of items in Portfolio

PTC product

Practical record

Additional information

Unlikeindividual measurement of water quaity parametersthere are equipmentsby
which multiple parameters can be measured at atime.

TE Questions

1. Writeshort noteson management of an aguarium.
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unit.7

Fish Diseases-Quarantine, prophylactic
and therapeutic measures

Being in arestricted environment makes aguarium fishesvulnerable to diseases.
Oncedisease occursin tank to onefishthenit will spread to other fishesand kill
them. Toavoid massmortality itisbetter to understand the di sease symptoms of the
disease at theearliest. Quarantineisthemost important measureto keep aguarium
devoid of diseases. Commonly found fish diseasesarel chthyophtheriasis, Finrot &
Tall rot, Saprolegniasis, Dropsy and Protozoan infections.

Learning outcomes

Thelearner:

I dentifies the symptoms of Fish Diseases-|chthyophtheriasis, Fin rot, Tail rot,
Saprolegniasis, Dropsy, Protozoaninfections.

Recognizesthe Fish Diseasesand its causative agent
Understandsthe Quarantine, prophylactic and thergpeutic measures against diseases

Detailing of Concepts
Important ornamental fish diseases, causative agents, symptomsand therapeutic

MEeasures.

N

(Diseases Causative Symptoms Treatment/
organism therapeutic

I chthyoph- Protozoan parasite |Pin head sized white |Increasetemperature, treat
thyriasis Ichthyophthirius  |spots on the body | with 5% methylene blue

multifilis and fins

Fungi including Whiteclumpswith  [Dip treatment or permar;]ent
Saprolegniasis . cotton like appearance |bath. Using 5% malachite

Saprolegnia green or methylene blue.
Exophthaimus | Bacteria, virusfungi, | Swollen eyes 1% silver nitrate and 1%

sometimes together potassium permanganate

g Swollenabd ) A
Dropsy Bacteria erec?te? scalgﬁmen Antibiotics
. o Operculum sticking Formaldehyde 5-6 drops per
Gyrodactyliasis Parasitegill fluke out, unusual swimming litre
. . Bath with 1-2% potassi
Learnaeasis  |Learnaeasp. Ecto parasite on body perm\ia\gganate opotassium
Argulosis Argulus Ecto parasite on body | Bath with 1-2% potassium
permanganate

Finrot andtail | Psuedomonas, Brore dtail |Antibiotics and fresh water
rot Aeromonas(bacteria) roxentinsandta treatment
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Fishesto beintroduced in an aguarium should be quarantined beforether introduction
to theaquarium. Diseased fishes should be culled. Fishesareto betreated with 2%
potass um permanganate or 5% sodium chloride solution beforeintroducing themto
aquarium tank. They should be properly acclimatised by mixing with aquarium
water. Same procedure should befollowed whileintroducing new stock.

Fish diseases

Dropsy Gyr odactyliasis Learnaeasis

1 4
2

Argulosis Fin rot and tail rot
Detailing of Practical

* Identification of symptoms of Fish Diseaseswith the help of Exhibition of
diseased specimensand photos

By theidentification of symptomsof the diseased fish specimens studentsidentify

thedisease. A photo exhibition a so can be conducted on fish diseasesin classroom.

*  Familiarization of prophylactic and theragpeuti c agentsagainst ornamental fish
diseases (Chemicals, antibioticsand Herbs).

Commonly used chemicaslike methylene blue, malachite green, sodium chloride,

potassium permanganate, formalin etc can befamiliarized. Antibioticswhich are

permissibleto usein aquarium fishescan a so be shown and familiarized. Herbslike
neem, turmeric, garlic etc and their dosage against various diseasesbefamiliarized

withlearners.
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Assessment Activities
Fish Diseases-Quarantine, prophylactic and therapeutic measures

| dentification of symptomsof Fish Diseaseswith the help of exhibition of diseased
specimensand photos

Seminar on common Fish Diseasesand it’scausative agents

Group Discussion on Quarantine, prophylactic and therapeutic measures against
diseases

Familiarization of prophylactic and thergpeutic agentsagaingt ornamental fish diseases
List of items in Portfolio

Practical Record

Report on Group Discussion

Reporton Case study

Additional information

Herbslike Neem, Garlic, Turmeric etc also can be used instead of antibiotic and
chemicalsinaguariumfishesaswell asculturefishes

TE Questions

1. Fromtheinformation given below identify thediseaseand writeitsremedial
measures.

Symptom- White clumpswith cotton like gppearance on the body of aquarium
fish.

Name any two disease caused by ecto- parasitein aquariumfish.
Matchthefollowing

A B
|chthyophthyriasis Protozoan parasitel chthyophthirius
Sgprolegniasis Fungi including Saprolegnia
Exophthamus Bacteria, virusfungi, sometimestogether
Dropsy Bacterid
| Gyrodactyliasis Parasitegill fluke )
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Unit.8
Breeding and seed production of Aquarium fishes

Breeding of fishesoccursing dethe aguarium or such Situationisavoided by keeping
such brooders separately. It isthe best thing for afishlover to seeafish breedsand
givehirthtoyoung ones. Breeding behaviour of fishesdiffer inal respects. But basic
knowledgeinfish breedingisnecessary for an aguarium hobbyist. Seed production
of any fish involves brood stock maintenance, breeding, spawning,
and nursery rearing

Learning outcomes

Thelearner:

Developsskill inmaintenance of brood stock of aquarium fishes
Deveopsskill inbreeding of aquariumfishes

Deveopsskill inNursery rearing aquariumfishes

Developsskill inlivefeed culturefor aguarium/ ornamental fish breeding

Detailing of Concepts
Brood stock maintenance of aquarium fishes

Mature and healthy fishes are selected and kept separately asmale and female.
Separated fishesarefed with proteinrich diet including live feed. For ornamental
fishesgeneradly maletofemaeratiofollowedis2:1.

Breeding and spawning of aguariumfishes
Gold fish

Goldfishesareegg scattererswithout any parenta care. Secondary sexud characters
includefemal eswith mature eggs, abdomen moreswollenthan male. Mal e possess
tubercleson operculum and pectoral fin base becomesrougher. Genital opening of
fema esbecomeround and protruding. For maesitissmall. They maturein 6 months.

I dentified malearetransferred to male brood stock ponds. Healthy male oozesmilt
and femalewith bulged belly are selected for breeding. Femaletomaeratiois1:2
(form breeding set). Introduce breeding set into spawning concrete or glasstank.
Cleaned coconuit fibres, aguatic plantsor synthetic fibrescan be used asegg collector.
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Spawning takesplacein themorning. The plantsshow adhesive eggsand the parents
areremoved. Eggs hatch out in 2 days. Hatchling will be 5-7mm in size. Free
swimming larvae after yolk absorption on the 3rd day start exogenousfeeding and
areraised onfeedslikeinfusoria, egg yolk, brine shrimp or powdered artificia feeds.

Angel fish

Sexual dimorphismisnot so prominentinangel fish. In naturemaleand femaepair
up and swim closetogether to establish their territory. Each pair isplaced in breeding
tank. Feed themwith mosquito larvae or any other livefeed. Smooth surfacelike
PV C, date, tile or wooden piece can be used for adhes on of eggs. 8-10 monthsold
fishesare selected for breeding. Spawninginterval is3-6 weeks. Angel fish shows
parental care. Substratum with eggsistransferred to hatching tank. Angel lays400-
600 eggsthat hatch out in 2 days and start free swimming in 5 days. Fry accept
brine shrimp or Monia. Adult fry can bereared in cement tanks or earthen ponds
artificial feedsand plankton.

Guppy and Platy

Guppy and platy arelivebearers. Maesaresmal and colourful . They attain maturity
inthreemonthsand fertilizationisinterna. The spermisstoredinthereproductive
track of femaleand fertilized 5-6 batches of the eggs. Hide outsor dense aquatic
plantscan be provided in breeding tank to prevent them being eaten by their parents.

Livefeed culturefor aquarium/ ornamental fish breeding

Artemiadecapsulation isdone using liquid bleach or mixture of sodium hypochlorite
and sodium hydroxide till the shell colour turns orange. The process ensures
disinfection of the cyst too. Decapsul ated artemia cysts are incubated in clean
cylindro-conical tanksat therate of 2g cysts/litre. Continuousvigorousaerationis
provided to prevent the cystsfrom settling. Sufficient lighting isprovided to enhance
hatching. Thenauplii are harvested after 18-24 hrsof incubation. Prior to theharvest
of artemianauplli the aeration isturned off. The photo tactic nauplii are attracted
towardstheilluminated trand ucent bottom of thetank and collectedina100 micron
mesh. Thecollected nauplii arewashed thoroughly in clean running fresh water or
seawater beforefeeding.

Detailing of Practical

»  Practical onbreeding of aguarium fishes (Gourami/Fighter fish/Angel fish/
Goldfish)
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»  Practica/PTC onbreeding, nursery rearing and seed production of preferably
oneegg layer and live bearer.

*  Practicd onlivefead cultureof Infosuria/ Artemia/ Tubifex/ Chironomidlarvae/
Microworms Earthwormsetc

Practical/PTC onlivefeed culture of any two of thefollowing can be practiced.

Assessment Activities

Breeding and seed production of Aquarium fishes

ICT enabled teaching activity on breeding of selected aquariumfishes
PTC/ practicalson maintenance of brood stock

PTC/ practicason breeding of aquarium fishes

PTC/ practicalson nursery rearing aguarium fishes

PTC/ practicasonlivefeed cultureof infosurial artemial tubifex/ chironomuslarvae/
microwormg/ earthwormsetc

List of items in Portfolio

Report on Group Discussion

Practical record

PTC product

Report on ICT enabled teaching activity

Additional information

Seahorsesarethewondersof animal kingdom wheremaletake careof their young
onesintheir brood pouch

TE Questions

1. Writethesaexua dimorphisminany two ornamentd fishes.
2. Explainbreedingof goldfish
3. Writethemethod of preparation of livefeed for aguarium fish—infusoria

O
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Unit.9
Marine Aquarium

MarineAquariumisanhighly unstable aguatic environment which attracts more
attention than freshwater aquarium. Apart from attractive fishesmarine aquarium
exhibitsbeautiful marineinvertebratesand marine plants. Maintaining water quality
isasotough that it requires more sophisticated equipments al so.

Learning outcomes

Thelearner :

[dentifiesmarineornamental fishes

| dentifiesmarineornamenta plantsand other organisms
Familiarizesmarine aguarium accessories

Devedopsskill inmaintaining marineaguarium
Detailing of Concepts

Familiarization of marineornamental fishes

Clown fish (Amphiprion sp.)

Bigeye Squirrel fish(Myripristismurdyan)
Spotted cardinal (Apogon macul otus)

Grey grouper(Epinephelustauvina)

Pennant Coral fish(Heniochusacuminatus)

Blue Surgeon(Acanthurusleucosternon)

Black trigger fish(Odonusniger)

L onghornedcowfish(Lactariacornuta)

Seahorse (Hippocampus kuda)

10. Bluedamsel (Abudefduf assimilis)
Familiarization of marineornamentd invertebratesand other marineorganisms
Seaanemone,Octopus, Cuttlefish, Seaurchins, Star fish.
Marineaguarium accessories

© 0 N O U A~ w D PP

Protein skimmer, Aerators, Hegters, [lluminating lamps, Sand filter bed, Submersible
pumpsandfilters,

Water quality management

>
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Check thewater quality parameters namely pH, temperature, salinity, anmonia,
nitrate, alkainity, caciumonregular bass. Compensatefor evgporativeloss. Maintain
the equipments. Make 10-20% water exchange. Add trace elements, calcium etc.
Introducefish only after quarantine.

Marine ornamental Fishes
Clown fish (Amphiprion sp.)

Clownfish or Anemonefish are fishesbelongingtothe
Family Pomacentridae. Inthewild, they dl form symbictic
mutuaismswith seaanemones.

Depending on species, anemonefishesareoverdl yelow,
orange, or areddish or blackish colour, and many show whitebarsor patches.

Big eye Squirrel fish (Myripristis murdyan)

Squirrel fish belongsto the Family Holocentridae. Their
body issilver red, with orange-gold body stripes. Eyes

of squirrd fishesarevery large, whichischaracteristic e
feature. Therear dorsal finispronounced and sticks !
up. Theand fin hasastrongly € ongated third spine, fromwhich thissquirrelfish gets

itsname.
Pennant coral fish, (Heniochus acuminatus)

The Pennant coral fish aso known as the Long fin
banner fish, Reef banner fish belong to the Family
Chaetodontidae . Itsbody iscompressed |aterally, the
firstraysof its dorsd fin stretchin along whitefilament.
The background colour of itsbody iswhite with two
largeblack diagona bands.

Surgeon fishes (Acanthurus leucosternon)
Surgeon fish is amarine tropical fish belonging to
the Family Acanthuridae, or Surgeonfishes. [tscommon
names are Powder blue tang and Powder blue

surgeonfish. The body has an oval shape and is
compressed laterally.

Black Triggerfish (Odonus niger)

The Black triggerfish isablimp-shaped triggerfish with
bright whitelinesrunning alongits dorsa and anal fins.
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They belong tothe Family Balistidae.
Seahorse (Hippocampus kuda)

Seahorseis the name given to 54 species of small
marine fishes be onging tothe Family Sygnathgidee. Mde
carry theyoung onesin the brood pouch.

Greasy grouper (Epinephelus tauvina)

The greasy grouper (Epinephelustauvina), also known
astheArabian grouper belongsto the Family Serranidee.
The speciesinhabit clear water areason coral reefs. Its
head and body are pale greenish grey or brown with
round spots, varying from orange-red to dark brown. A
group of black spots may bevisible on the body at the
base of therear of thedorsal fin. Five vertical darker
shaded barsmay al so be present on the body.

Spotted cardinal (Apogon maculotus)

Spotted cardinal (Apogon maculotus)) is a species of
fish belonging to the Family Apogonidae. The male
cardind fishincubatestheeggsinitsmouth until they hetch.

Longhorn cowfish (Lactoria cornuta)

Thelonghor n cowfish, Lactoria cornuta, isavariety
of boxfish fromthe Family Ostraciidae, recognizableby
itslong hornsthat protrude from the front of its head.
They areomnivorous, feeding upon benthicagee, various
microorganisms, sponges, polychagtewormsfrom sand
flats, mollusks, small crustaceans, and small fishes, able
tofeed on benthicinvertebratesby blowing jetsof water
into the sandy substrate.

Damsel fishes (Abudefduf assimilis)

Damsdlfishes comprisethe Family Pomacentridae. The
BlueDamsdfishisalsoagrest choicefor reef aguariums
withinvertebrates. The Blue Damselfish, lso known as
theBlueDevil Damsdlfish, isan extremely popular marine
fishbecauseitisreadily availableandisvery hardy.
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Marine Invertebrates
Sea anemone

Seaanemonesareagroup of water-dwelling organisms
that bel ongsto the Phylum Cnidaria.. Seaanemoneisa
sessilepolyp attached at the bottom of the surface by an
adhesivefoot, with acolumn-shaped body endinginan
oral disc. They can havetentaclesranging from afew
tensto afew hundred.

Octopus

The octopusisacephal opod bel onging to the Phylum
Mollusc. Octopusesare characterized by their eight arms,
usually bearing suction cups.

Starfish

Starfish or sea stars are star-shaped Starfish which are
marine invertebrates belonging to the Phylum
Echinodermata. They typicaly haveacentra discandfive
arms, though some specieshavealarger number of ams.
Sea urchins

Seaurchinsor urchinssmall, spiny, globular animasthet,
of thePhylum Echinodermata.Seaurchinshavearound s
shaped body and with long spinesthat comeoff it. Sea |

urchinsare members.

Soft Corals

Soft Coralsarestinging celled animalsbelonging to the
phylum cnidaria Thefamiliar aguarium soft corasbelong
inthe Family Alcyoniidae. Soft coralsare some of the
most attractive coralsfoundin theworld'soceans. Soft
Corals, include the Leather Corals, Gorgonians, Sea
Pens, Blue Coral, and the Organ Pipe Cordl.

Jellyfish

Jellyfish or jellies are the major non-polyp form of
individualsof the Phylum Cnidaria They aretypified as
free-swimming marineanimalsconssting of agelatinous
umbrella-shaped bell and trailing tentacles. Thebell can
pulsatefor locomotion, while stinging tentacles can be
used to capture prey.
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Detailing of Practical

e Familiarization of marineornamenta fishes, marineornamental invertebrates
and other marineorganisms

Familiarization of most common marine ornamental fishes, marine ornamental
invertebrates and other marine organismsand drawings madein record

*  PTConmaintenance of marineaguarium

Marineaguarium can bemaintained in schoolsso that the studentswill get experience
iInmantainingthesame

*  Workshop on use and method of operation of marine aquarium accessories.
Assessment Activities

Familiarization of marineornamental fishes

Familiarization of marineornamentd invertebratesand other marineorganisms
PTC onmanaging Marineaguarium

Workshop on method of operation and use of aguarium accessories.
Fieldvist/OJT on Marineaguarium

List of items in Portfolio

Practical record

Report on Workshop

Additional information

Oceanariums are mass ve marine aguariumswhich housessmal and large marine
organismswhich can beviewed through transparent viewing panels

TE Questions
1. Nameany two commonly found marineornamental fishes.
2. Writeshort noteson theinvertebrates used in marine aquarium.

3. Writeabout thesgnificanceof submerged plantsin breeding and seed production
of goldfish.

Nametwo ornamental fisheswith parental care.
Writestepsinvolved in decapsulation and hatching of artemiacysts.




B AQUACULTURE

List of Extended Activities in Module IV

*  Farmingof ornamental fishes can be arranged in association with Self Help
Groupsby students.

*  Givetechnical assistanceto SHG'sby studentswith the help of Vocational
faculty of theschoal.

»  Theschoolshaving Production Cum Training Centreson Ornamental Fishes
can offer short term training programmes on Ornamental fisheriesto farmers.
By thisstudentswill get handson experiencein practical agpects. Theinteraction
of studentsand teacherswith thefarmerswill help theminknowing thelatest
scenariointhefield.

o  Sdected sudentswith aptitudeinthefield of Ornamental Fisheswill besendto
commercia farmsas apprenticeship trainee

*  Exposureinthefield of Ornamentd Fishescan beachieved by arranging visits
to Commercid Exhibitionsonthesametoo. Thiswill aso help the studentsand
teachersin updating knowledgeinthefield. By this, [earnerswill get handson
experiencein latest practices.

List of Practical Activities in Module IV

»  Familiarization of aquarium fisheswith the help of morphological characters
and drawing

*  Photo-exhibition of aguariumfishesby students

*  Familiarization of aguarium plantswith the hel p of morphological characters
and drawing

*  Photo-exhibition of aguarium plantsby students
»  Practicad onsand planting and propagation of Aquarium plant

*  Familiarisation of aguarium equipmentsand accessorieswith exhibition of the
same

»  Demonstration of aquarium equipments and accessories- usage and method
of operation

»  Practical onsetting up of biofilter inan aquarium

»  Practical oncalculation of measurementsof glass piecesfor glasstank
»  Practica onfamiliarization of Glasstank makingtools

»  Practical onmaking of glasstank

N
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Practical on setting up of an aguarium

| dentification of symptomsof Fish Diseaseswiththehe p of exhibition of diseesed
specimensand photos

I dentification of prophylactic and therapeutic agentsagainst ornamental fish
diseases(Chemicals, antibioticsand Herbs)

Practical on breeding of aquarium fishes (Gourami/Fighter fish/Angel fish/
Goldfish)

PTC/ practicason nursery rearing of aguariumfishes

Practical onlivefeed culture of Infosuria/ Artemia/ Tubifex / Chironomid
larvae/ Microworms/ Earthwormsetc

Familiarization of marineornamentad fishes

Familiarization of marineornamenta invertebratesand other marineorganisms

List of Reference Books

Encyclopaediaof Aquaculture- Robert R. Stickney

Fishand Fisheriesof India- V.G Jhingran

Artificid reef and seafarming technologies- CMFRI Bulletins
Cultureof Brackishwater finfishesand shell fishes- SushedlaJose
Aquaculture: Principlesand practices-TVR Fillai

Freshwater Aquaculture— Santhanam & Natargjan

Water quality inwarm water fish ponds- Boyd C.E
Encyclopaediaof Aquaculture- Robert R.Stickney




