Larvae Rearing

Thetechniqueglescribedn the following sectionshavebeenadaptedfrom practiceggenerally used
in abrine-basedecirculationhatcheryestablishedn southeasterBangladeslin 1991. Recirculation
systemdor shrimpand prawnhatcheriedave wideapplicability whereverbrineis available. Artificial
seasaltscould also be used in &circulationsystem;this enables prawn hatcheries to be set up
almost anywhere.

Water supply and treatment

Generally,somekind of treatments requiredto renderthewater suitablefor larvaerearing. The
natureand degreeof treatmentependsipon the quality atthe source,It bears repeatinthat no
amount of treatment will bring badly polluted and turbid water up to standard.

Brine collection

Saltfarmsare divided into reservoirscondensersand crystallizers. Brine canbetakenfrom the
condensersvhen the salinity haseachedat least180 ppt, but 220-240pptis preferable Supernatant
waterfrom the crystallizerss toxic andshouldnever beused.Brine is pumpedfrom the condensers
into plastic barrels,which are capped andransportedby truck to the hatchery.

Water treatment Table 2 : Hatchery water quality criteria
Undergroundwater isideal for hatcheryopera Parameter Level
tionif it fulfils the criteriamentionedn Table2. Saliity 1. 15 ppt
Tapwatermay also beused, but it should be Temperature 28-31°C
tedor 24-48hours,or passethroughactiva M 7085

aera ! p_ g Nitrite nitrogen 0.1 ppm
ted carbon toremove chlorineGroundwater has  yiyage nitrogen 20 ppm
no oxygenand mustbe well aerated beforese. Chlorine 00

. . . o o Hydrogen sulphide 00
Dissolvediron is precipitatedby aerationin the Hardness 00 ppm
mixing tank and subsequent removély sand Iron 2 ppm

filtration. Very high levelsrequirespecialtreat
ment. This caninclude filtration througha sodalime bed,followed by settlingand sandfiltration.
If dissolvediron is greater than 2ppm, alternativesourcesof water or sitesshouldbe considered.

Pond or riverwaterrequiresmore elaboratetreatment,but may be employedif no othersource
is available.Such wateoftencontainsvery fine particulateorganiamatterand silt, making filtration
difficult. Flocculation withalumat 150 ppm may beneededto ensureefficient filtration. Usually
a rapid sand filter(see Figure 7) is usedfor this purpose.

Municipal watercanbe dechlorinatedy activatedcarbon filtration.Sodiumthiosulphatemay be
used ifthe water is storedin an overheadtank.

In the mixing tank, 12 ppt salinewater is preparedy mixing the freshwaterandbrine. Table3
shows treatment procedurefor the mixed water. Bleaching powder is addedto the 12 ppt
brackishwatemwhich is then aeratedor 24 hrs. Excesschlorineis removedby treating the water
with sodiumthiosulphate Treatedwateris allowedto standseveralhoursafter thorough aeration,
followed by sandfiltration.

Table 3 : Culture water treatment regimen

Chlorination 51 water 10t water ~ Duration Detoxification
a. 70 % calcium 50¢ 100 g 12 hrs static. Aerate initially Mix 12 ppm sodium thiosulphate and aerate
hypochlorite for | hour to mix thoroughly for 12-24 hrs
b. 5to 6% sodium hypo- 1 u 12 hrs dtatic Mix 12 ppm sodium thiosulphate and aerate
chlorite* (chlorox) for 12-24 hrs

= Can be doubled to 10 ppm ifthe water is suspected to carry aheavy load of organic debris. This should be done prior to filtration, as chlorine tends to precipitate
iron and flocculate organic matter.

Note If water treated with chlorine is high in organics, it is suggested that it be passed through activated carbon to detoxify chloramines after chlorination and
sand filtration.
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Broodstock and spawning tank management
To getenough qualityeggs,carefulmanagemenof the broodstocks required.
The depth of thewaterin holding tanksshouldbe0.9-1.0 m.
Daily, in the morningand evening,50 per cent of the water shouldbe changed.

Enough sheltershould be providedat the bottom of thaankto reducestress.Tank covers,or
ashed,should be installed for shade.

Rainwaterstimulatessexualactivity of the prawn, so betterresultscan be expectedif rainwater
is allowedto fall into the holding broodstock tank.

Feedequivalento 5 per centof thebodyweightof thestocked prawns shoulde suppliedtwice
everyday, inthemorningandevening.lt is preferableio supplyrawfood in thenightandprepared
food during daytime.Choppedish andmussel,small shrimp, choppedish, and adultArtemia
are good for broodstock.Dry pelletswith good food valuecan be provided,if available.

Beforethe foodis given everyday,the bottom of the tankshouldbe cleanedby siphoning.This
removesuneateriood, leftovermoultsandfaecalwaste Thetankbottom andwall shouldbebrushed
and cleanedeverytwo days.

Thetankandbroodstoclcanbe disinfectedoy introducing20ppm formalinsolutionin the tank,
followed by a 100per cent changeof waterafter 24 hrs. This mustbe done very carefully.

From time to time, the water level shouldbe Fig. 15 Plastic tube used for long distance transport
decrease@ndinjured prawngemoved, of berried females.

Berried femalesshould be transferred to the
spawningtankas they becomeavailable.

Broods_tockcollection
and maintenance

The female prawn carries the fertilized eggs
underherabdomernn abroodchamberPrawn
thatarecarryingeggsarereferredto as‘berried’.
They are generallyfound in rivers and their
tributaries,canals pondsanddeepdepressions.
Berried prawnscan also be produced inthe
holdingtanksin ahatchery.During coolperiods,
broodstoclcanbe producedirahatcheryunder
controlled temperatureonditions.

Berried female prawnareavailablethroughout
the year in théowlandsof Malaysia, Thailand,
Indonesia, southern Vietnam and similar
locationswhere water temperaturesmainhigh
through the year. In Bangladeshand West
Bengal,naturalreproductioroccursonly during
thewarmmonths_ from lateMarchthrough
September.

Transporof berriedprawnsis similar to that of
adult prawn, but becauseof the eggsin the
abdomen theyneedto be handledwith more
care thanimmature prawns. Berried female
prawns shoulde heldin individual perforated
plastic tubesif theyare to be transportedong
distances(Figure 15). The ends of the tube
areclosedwith gauzeheldin place byrubber
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bands.Thetubesare transportedn plasticbagscontainingoxygenatedvater.After broodstoclare
collectedtheyshouldbe disinfectedwith formalin. Weak woundedanddiseasedanimalsshouldbe
discardedandonly healthyanddisease-frederried prawnstockedor transferredo thehatchingtank.

In the hatchingtank, it is advisablgo stockfour prawns/sq.nm water of depth30-40cm. The
tankbottomshouldbecleanedeverymorningandeveningand50 percentof the wateexchanged.
The salinityshould graduallybe increasedo 12 ppt.

The feedratio shouldbe 5 percent of thetotal bodyweightof broodstock.Bivalve meat, snails
andwormscan be fed.

Aerationshouldbe continuousancdthe temperaturenaintainedat28-29°CIf temperaturés not
controlled,the growth of embryowill bedelayedand thenewly-hatchedarvaewill be weakand
undersized. Thenainpurposeof thistankis to provideproperconditiondor theembryoto grow.

Full developmenof theeggsin theabdomerof Ag. 162 Newly spawned eggs.
the female prawn takes about 19 days. The
femaleprawnremainsbusyduringthesel9 days
by brooding theeggs.Astheeggsdevelop their
brightorangecolour changes$o agreyishcolour.

Selectionand disinfection

Egg developmentshould be observedevery
alternate daya‘conical scoopneis usedto take
outeachprawn andits yellowishventralegg sac
examinedWhenthecolourof theeggsin the sac
becomegark grey, theprawn shouldbetrans
ferredto hatching tanks aftedisinfection(see
Figurel6). Disinfectionis doneby keepingthem

in aerated watewith 25 ppm formalin for

1 3hour. Whenthe elliptical eggsare readyto

hatch,fully developed larvamaybe seeninside

the eggwith the aid of a microscope. Fig. 16b Berried female ready for
transfer to hatching tank

Berried femalesshouldbe selectedcarefully,
applying the following criteria. They
should be:

— Healthyanddiseasdree;

_ Strongandactive;

_  Bright-coloured:;

— Ladenwith alargenumberof eggs;
— As large as possible.

The chance®f larvae surviving from prawns
havingthese qualitiess good. Theigrowthwill
also be fast.

Hatching tank management

Hatchingcanbedone in thdarvaerearingtanks.However,the use ofaseparate hatchingnk
helpsto prevent the spreaaf diseasdo larvaerearingtanks.Larvae rearing densitig alsomore
easilycontrolled.In case separat@nksare used for every100g prawrnweightatankor aquarium
of atleast 500 1 capacityis required.
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Before stocking prawnsin a hatchingtank, it shouldbe filled to a depthof 30-40 cm with treated
12 ppt brackishwaterThe sodiumsalt of ethylenediaminetetraceticacid (EDTA) appeardo have
very beneficialeffectson the hatchingrateand larvaesurvival, so 5-10 ppm EDTA shouldbe added
to the waterin the hatchingtank. Aeration shouldbe continuousand temperaturenaintainedat
30°C After hatching of larvae, spentbroodstock should be returnedto the holding tank or
broodstock pond.

No feed needbe suppliedto berried prawnin the hatchingtank. During the time they spendin
this tank, theyare busytaking careof their eggsanddo not feed. Larvae generally hatch during

the first half of the night, although sometimesatchingmay take place during late evening.In
some cases,partial hatchingalso occurs.

Movementof larvaestarts five minutesafter hatching.At this time, larvae swim in a head-down
position.

Larvaearemadeto concentratén onecornerof the hatchingtank by coveringall buta smallportion
of the surfacewith an opaquematerial. Larvaeare attractedto the light and will gatherin the
exposedcorner, from which they canbe easily removedwith a siphonor small bucket.

Larvae rearing tank preparation

The larvae rearing tank shouldbe filled with treated12 ppt water. The water is conditionedby
circulatingit througha biofilter for severaldays prior to the tank being stockedwith newly-hatched
larvae (Referto pagel9 for water treatmentprocedures)Add 10 ppm of EDTA beforestocking
with larvae.If thebiofilter is new, afew handfulsof urea,or anotherammoniasalt, canbethrown
into the tank to enhancdhe growth of denitrifying bacteriain the filter during the conditioning
period.

Stocking larvae rearing tank

Stagel larvae are stockedat 100/1 in the larvae rearing tank. The remaininglarvae should be
transferredelsewhere After ten days,the densityof larvaecan be adjustedto 60-801.

By keepingall theseparameterdavourableand by controlling managemenaccordingly,the end
result cangive up to 30-40 PL/l. In some cases,60-100 PL/I have beenproduced. Fifteen to
20 PL/I seemsto be aboutaverage.

Tank management

Maintaining stablewater conditionsin the tank is what ensuresuccessfularvaerearing. This is
muchmorecritical in arecirculationsystenthanin an opensystemhatchery.Salinity, temperature,
ammoniaand pH mustall be kept within the limits necessaryor the good health of the larvae.

Salinity control

Thesalinity of water in the larvaerearing tank should be maintainedat 12 ppt up to the PL stage.

However, 2=2pptdoesnot affect growth of the larvae. Suddenfluctuationsduring waterchanges
are to be avoided. Salinity can be checkedand controlledby a hand refractometer.

In a recirculationsystem, salinity may increasea little dueto evaporationFreshwateiofthe same
temperaturasthe tank water shouldbe addedas neededo maintainthe salinity at 12 ppt. Salinity
shouldbecheckedevery four or five daysandfreshwateraddedas required.If turbidity increases
dramatically,an immediatewater changeas required.For this reasontreated 12 ppt water should
always be available in the mixing tank.

Temperature regulation

Theideal temperaturdor rearingis 28-30°CTemperaturecanbe controlledby usingimmersion
heaters.Ilt hasto be bornein mind that temperaturebelow 24°Cand above 33°Care lethal to
larvae. Fluctuationsof temperaturdy more than 1°Care stressfuland causemortality.
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To heatthe waterin the tank, different types of heatersare availableon the world market. About
400 watts per 10001 of wateris required.Water temperatureshouldbe checkedfive or six times
daily if a thermostatis not being used. Coveringthe tank at night will help to reducediurnal

fluctuations.

Larvaeat all stagesare attractedby light, but direct sunlight is harmful. It has beenshownthat

growth and survival of larvae are improvedin lightedtankscomparedo dark tanks. Low, even

illumination is preferable.Unevenilluminationwill cause‘clumping’ of larvaein the brightestareas
of the tank. Strongaeration counteractsghe clumping tendency.Covering individual tanksis

recommendedto maintain temperatureand to inhibit the spread of diseasebetweentanks.

Fluorescenttubes can be usedto evenly dispersdight if tanks are inside a closed building.

Ammonia, Nitrite and pH control

Chemicalchangegake placein the waterof the larvaerearingtank. Suchchangegake placebecause
of the waste productsof larvae and Artemia, dissolvedfractionsof feed suppliedto the larvae,
unusedfeed and spoilageof deadlarvae. Someof thesechangesare very harmful.

Un-ionizedammoniais the result of one suchchange.High pH increaseshe amountof un-ionized

ammonia.Both nitratesand nitrites are harmful. Excessivenitratesincreasemortality and retard
growth, while 1.8 ppm of nitrite is lethal. The presenceof un-ionized ammoniain very small

quantitiesalso inducesmortality.

The concentratiorof nitritesand nitratesin the waterof the larvaetank shouldnot exceed! ppm

and 20 ppmrespectively.The concentratiorof ammonianitrite andnitrateis reducedandcontrolled
by recirculatingthe waterthroughthe biofilter. Oysteror clamshellsaregood mediafor the biofilter,
asthe calcium carbonateontentactsas a buffer againstsuddenchangesn pH. The bestpH range
is8.0. 8.2.

Maintaining water quality

Cleanliness must be strictly maintained to ensure best results. Constantvigilanceis requiredtoprevent
or control outbreakf diseaselnstrumentsand glasswareshouldbekept separatelyor eachtank,
to preventhe transferof diseaseébetweentanks.All tools andglasswareshouldbe disinfectedby
soakingthemin a solution of potassiumpermanganater formalin. After everylarvaecycle, the
tank shouldbe washedanddisinfectedto preventthe growth of Zoo thumnium, Epistylis, hydroids

and otherdiseaseorganisms.

The following precautionsshould be taken:

—  Larvaeshouldnot be given feedin excessof their requirements.
_ Thewalls of the tank should be cleanedwith a soft brush everythird day.

— After thefirst feed every day, aerationshouldbe stoppedand solid wasteand deadarvae
allowedto settleat the bottom. Theseshouldthenbe removeddy siphoningandthe aeration
turned on immediatelythereafter.

— If thehatcheryis locatedon aseabeach,only 50 percentof the waterneedsto be exchanged
daily. In a recirculationsystem,an evensmaller proportionof tank volume needse changed.
A 20 percent replacemenbn Day 10 and on Day 20 is beneficial.

— If for anyreasonthe condition of the water deterioratespr the movementsof the larvae
becomeweak, then 100 per cent of the rearing water should be changed.

— EDTA (usually 5-10 ppm) addedto both hatching and larvae rearing tanks improves
production.

—  After completinga larvae rearingcycle, the sidewalls of the tank should be brushedwell
andkept moist for 24 hourswith a strongsolution of commercialbleachingpowder.Formalin
at 250 ppm may be usedin placeof bleachingpowder. The disinfectantrinse should be
followed by washingwith cleanwateranddrying for at leastone day. Before starting work

again, the tank should be rinsedwith tapwater.
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Counting larvae

Larvaeare strongly phototactic(light sensitive)and tendto group in evena well-aeratedtank.
It is almostimpossibleto get an accuratecount undertheseconditions.Taking severalsamples
with a 250 ml beakerand counting the larvae caughtin it will give a rough estimate. It is
worthwhile estimatinghe Stagel larvaeso that the stockingrate could be kept within reasonable

limits.

Countingdeadarvaeduring daily tank cleaningswill give a clearindication if somethings amiss
and enableremedialmeasureso be taken. If thereis a largeincreaseén deadarvae,behavioural
and colour changes will usually be seen in the live larvaein the tank.
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