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NaCSA (MPEDA) -
Sustainable Shrimp Farming

Shrimp Aquaculture has provided tremendous opportunity for
economic and socia upliftment of rura communitiesinthe coasta areasof our
country. Over ahundred thousand farmers, of whom about 90% belong to
thesmall and margina category, areengaged in utilization of the opportunity
for their livelihood. However, the sporadicincidences of disease outbreaks,
lack of accessto technica skillsand scientific applications, good quality inputs
likeseed, limited accessto services, and difficultiesin complying with market
requirements have compelled the need of adopting every meansfor conducting
shrimp culturein an environmentally, socially and economically sustainable
manner. Therefore, adoption of proper shrimp health management practices
isthefirst step towardsthisdirection.

Inthisbackground, Nationa Centrefor Sustainable Aquaculturewas
established asan outreach organization of MPEDA to build capacity among
amdl-scdeshrimp farmersand to addressshrimp heglth and quaity management
Issues. NaCSA ishbuilding up asociety of shrimp farmersand promoting Best
Management Practicesamong themfor sustainableaguaculturewhich ultimately




Key Aspects of Sustainable Shrimp Farming:

Theobjectiveisto produce shrimpinaresponsible and sustainable
manner and at the sametimeminimizetherisksand maximizethereturns.

This objective will be attained by -

e Organizingasodiety of aguaculturefarmerstoimplement dl farming activities
inadisciplined and cooperative manner

Designing and constructing pondsat appropriate sites

Deveoping basicinfrastructurefecilities

Devedopingacrop cadendar for coordinating al farming activitiesinacluster
Adopting better management practices

Better Management Practices:

1. Afterevery harvest, sundry the pond for 20-30 daystill the soil cracks,
clean the pond bottom by scraping the organic waste and make sureno
black soil remains. Plough the soil thoroughly. Apply limeto neutralize
soil pH.

2. Filterintakewater using 60 micron mesh at theinlet to prevent entry of
disease causing pathogens. Ensure an average water depth of 80cmin
the pond with dopeinclined towardstheoutlet. Disnfect theintakewater
with 20ppm chlorination.




Procure high health PL of more than 10mm length from registered
hatcheries. Sdlect PL from batchesthat havehigh surviva ratesin salinity
and formalin stress tests. Ensure the PL tested negative in PCR and
EMStests.

Bio-securethe pond by installing water filters, hand wash, tirewash,
foot dip, crab fence, bird net. Clean and disinfect the equipment used
between the ponds. Provide disinfection solutions|like bleached water
or KMnO4 (onetablespoonfor 10 it water) in one container and plain
water in another container at the entrance of each pond. Workersshould
dip their handsandlegsin KMnO4 solution before moving from one
pond to another even during check tray observation.

Observe check traysand feed only as per demand. Useboatsor floating
devicesor auto-feedersfor feeding. Reduce feeding during periods of
low DO, plankton crash, rainfal, molting, extremesof temperatureand
during disease outbreaks.
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6. Use aerators where stocking density exceeds 30,000/ha. Ensure
adequate aeration by placing aerators at appropriate positionsin the
pond. Aeration increases surface area of water and makes it absorb
moreoxygen. It aso helpsin minimizing dudge deposition. Fix aerators
3 maway from the dike. Ensure dissolved oxygen level doesnot fall
below 4ppm.

7. Check shrimp qudlity, water quality and pond bottom on weekly basis.
Removeany benthic a gae. Samplethe shrimp at |east once aweek by
cast netting and check their growth and health condition.

8. If any diseasesignsarefound, send samplesto pathology lab. Remove
any sick or dead shrimp and dispose safely to prevent spread of disease
to other ponds.




9.  Maintainrecordsin hatcheriesand farmsto keeptrack of daily monitoring
dataasit helpsin troubleshooting problemsat early stages.

10. Completethe harvest in 4 to 5 hours and ensure the shrimp are chill
killed. Use ice double the quantity of harvested shrimp to prevent
decomposition processing on theway to processing plant.

11. Plant mangroves where ever they can be grown on theriver and sea
side of shrimp ponds to ensure land conservation and environment
protection.

Mangroves are extremely important to our own well-being andto the
hedlth of the planet.




1. POND PREPARATION

Better Management Practices in Pond Preparation

Themain objective of pond preparationisto providetheshrimpwith
aclean rearing environment and optimum conditionsfor their growth and
survival. Effective pond preparation isanintegral part of successful shrimp
farming. Poor preparation can result in deterioration of the soilsduring the
crop, with release of nutrients and toxic compounds to the water column,
creating stressfor the shrimp and possible environmental problemswith the
discharge of effluents. Good pond preparation isa so aproactive measurefor
disease control and should beacritica agpect of disease management strategy.
Pond dudgethat accumul ates on the pond bottom may a so need to beremoved
before the next crop; the on-farm disposal of sediments must be done

= ) o




respons bly. Intens ve shrimp farming requiresacons derable quantity of feed
to beadded to apond over the course of acrop (approximately 10 tonsfor a
5toncrop). Thismassiveinput of organic materia hasthe potentiad to overload
the organic load in sediments and cause deterioration of the pond soilsfor
your next crop. Pond dudge can accumul atein the centre of the pond because
of theaction of aeratorsand water currentsduring the crop and will appear as
amound in the centre of the pond when it isdrained.

Key Instructions for Pond Preparation:

1. Completey drain out thewater from pond. It helpsin removing disease
carrying crustaceans and other aquatic animalsfrom previous crops of
the pond.

Coordinatethe samewith neighboring farmers. Block theinletsand duice
pipesand other sources of water entry into ponds. Use pumpsto remove
any water logged inside the pond. Remove any snails, barnacles and
gastropodsmanually.

2. Increasethewater holding capacity of thepond. Bundsmust be compacted
well to prevent water seepage. If required, additional soil should be
procured from outside to increase the bund height. Pond water depth
must be maintained at aminimum water level of 1.2 meter at themiddle
of the pond Fix awooden depth scaleto monitor thewater depth. There
should beafreeboard of 30 cm from water surfaceto top of the bund.




3. Remove organic waste accumulated by the decay of unfed feed, dead
and decaying plankton/algae and fecal matter of shrimp. This waste
releasestoxic gaseslike anmmoniaand hydrogen sulfideinto the pond
water and causes stressor death to shrimp.

e

Organicwasteformsablack layer on the soil and ismostly accumulated
a the feeding area, pond center and corners, and at the trenches.
Completely removeit by scraping whenthesoil isdightly wet. Dumpthe
wastein theditch created on thetop of the bund and cover it with good
s0il. Makesurethe dumped organic waste doesnot enter the pond through
rainwater. If itisdifficult to removethe black soil completely, plough
whenitiswet andwait till it dries.

4. Sundry thepondbottomtill thesoil losesitsmoigture. Sunlight and dryness
kill dgd spores, benthic algal mats, fish eggsand any predatorspotentialy
remaining in the soil. Coordinate to dry the neighbouring ponds
simultaneoudly to prevent water seepage from other ponds. The pond
should dry in hot sunfor 20to 30 daysor moretill itssoil cracks.
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5. Ploughthepond 2to 3timeswiththegap of 2to 3days. Itwill helpin
oxidizing the organic matter and reducing gastropods. Tilling the pond
bottom exposes more surface area of the soil, increases the effect of




oxidation, and encourages more aerobic bacteria. Thetilling processaso
generally assistsin the breakdown of organic residuesand nutrientsthat
arelocked upinthe soil, making them morebiologicaly availablefor the
next crop. After tilling, compact the pond bottom to reducetheturbidity

and seepage.

WEet pond preparation can be done when the ponds cannot be dried.
Apply teaseed cake or chlorine (20 ppm). Before ploughing, takeout al
dead animals. Use atractor with gauge wheelsto plough the pond with
15to 20 cmwater. After ploughing, drain out the water from the pond.

Fertilization and liming of the pond bottomwill helpinimproving minera
content of the pond bottom especialy in pondswith low soil fertility and
pondswhicharein culturefor morethan 10years. Apply dry vermicompost
250-1000 kg/ha or compost manure. Spread the vermincompost or

compost manure all aong the pond bottom. Do not use poultry manure
or raw cow dung for fertilization.




Apply limeto maintain soil pH. Useasoil pH meter to test the soil pH.
Soil should bewet whileusing theequipment. Thelevelsof limegpplication
during pond preparation depends on the pH of the soil. Follow dosages
giveninthetablebelow:

Quantity of Burnt | Quantityof Agrilime-

lime - CaO (kg/ha) [ CaCO3 (kg/ha)

5.0 200 400
5.5 150 300
6.0 100 200
6.5 50 100

Spread thelime all along the pond bottom and along the slopes of the
pond bund. A large proportion of thelime needsto be applied a ong the
feeding areasand on thewet portions of the pond. When applyinglime,
farmersand workers should wear facemask. If the soil pH ismorethan
7, thereisno need for limeapplication.

8. Whileingalingaerators, follow aproper layout to achievethemaximum
flow of pond water with theminimal energy input. Poor layout of aerators
inthepond canlead to erosion of thepond wallsor bottom and significantly
increase the amount of sediment in the sludge mound by the end of the
crop. Thiscan decreasethelife span of pondsand increase maintenance
costs.




2.WATER QUALITY MANAGEMENT

Better Management Practices for Water Quality

Water quality at theintakepoint isavital considerationin successful
shrimp farming. The site should have accessto an unpolluted estuarine or
marinewater supply, with an optimum salinity range of 15to 25 ppt. Seasond
effectsof rainfal and evaporation can causefluctuations, but salinity should
not belessthan 1 ppt or greater than 35 ppt (average dinity level for seawater).
Areas of tropical coasts that experience extended dry seasons will be
particularly proneto high sdinity in ponds, which can dow growthratesand
subsequently increase production costs. The optimum rangefor pH of the
water sourceis7.5t08.5. ThepH of estuarinewaters can be affected by acid
__sulfatesoilsand other local soil factors. Water sourcesaffected by significant
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coastal pollution fromindustry, urban areas, agricultureand water treatment
facilitiesshould beavoided. A very important aspect of theintakereguirements
for asuccessful shrimp farmisaccessto sufficient quantitiesof seaweter. Before
choosing alocation asapump station site, onemay need to determinewhether
sufficient daily volumeswill beavailablefor the design and size of thefarm
consdered. A good water quaity monitoring programwill giveadditiond tools
tomanagegrowth, surviva, hedth and productivity of thecrop . Themonitoring
should be:

Systematic

= itisdoneat the same place, sametime each day or month
= itisconducted repeatedly and cons stently

Responsive

= informationisavallableat any time

= itisuser-friendly sothat otherscan understand it

| nteractive

= itgivesfeedback on crop progress

= itenablesanaysisof disease problemscaused by previousevents
= itcanprovideability for rapid responseto situations

Predictive

= it canbeusedfor future planning and decision making.

Key instructions for Water Quality M anagement:

1. Screentheintakewater asit isimportant to keep the disease carriers
away. Usewater reservoirisinthe3:1ratio (pond area: reservoir area).
Start water pumping not morethan 20 days before stocking date. Pond
should befilled withwater within 4 days. At thetime of water pumping,
screen thewater with 3 levelsof twin screens.




Foot valve should be placed in bamboo basket or metal cage and it
should be covered with 20 S zemesh to prevent large anima sgettinginto
inlet mesh. Usedoublelayer of 60 sizefilter mesh at water inlet point. Tie
filter netsproperly totheddlivery pipe. Provide additiona two layersof
80 sizemesh hapabel ow theinlet.

Depending on the pumping capacity increase, the surface area of the
filter nets. Every day the meshes should be properly washed away from
pond, and the waste should be disposed properly. M eshes should not be
washed intherearing pond . After washing, dry thefilter netsand they
should be checked thoroughly for any damage, if damagesarefound,
better to replaceit with new meshes. Alwayskeep extrafilter netsready
at farm. Keep thefeeder cana clean. After filling the pond, hold water
for 7 to 10 days before stocking the seeds. The filter nets must be
mai ntai ned throughout the crop.

Do not use pesticidesto disinfect or kill fish, shrimp and crabsin the
pond. Pesticideswill enter and remain in the body of shrimpsand when
consumed cause health problemsin humans. Pesticide-contaminated
shrimp areBANNED in theinternational market dueto seriousheslth
hazards. If necessary use Tea seed cake @ 10 ppm (50 kg/haat 0.5 m
water depth) to kill unwanted fishinthe pond.




3. Fetilizethepondwater to producegood plankton bloomwhichisessentiad
for successful shrimp culture. Plankton bloom shadesthe pond bottom
and prevents the growth of benthic algae. It provides the darker
environment whichislessstressful for shrimp. Makesurepondisfilledto
minimum 1.2 mwater level at the centre prior to stocking of seed. One
week after thewater isfilled, bloomnormally developsinvermicompost/
compost manure applied ponds.

If the colour of the pond water isclear, carry out chain dragging oncea
week to Sabilizethe plankton bloom. Add 200 kg of Dolomite per hectare
during sunny period. Apply 2 daysfermented mixtureof ricebran, jaggery
and quality brewersyeast @ 25 kg+10 kg+0.25 kg/hain dosesfor three
daysduring the morning period. Spread the fermented mixture across
thepond using afloating device.

When the colour of thewater isgreen the pond isready for stocking. If
there are benthic or floating algaein the pond, removethem. The best
approachismanual removal.

Do not heavily fertilize the water to get dark green water. It will reduce

theoxygeninwater during night timethussuffocating theshrimp. Itisone

of thereasonsfor lower survival rate of shrimp seed. During thefirst
s MONth Of culture, whenever thewater colour intensity reduces (Secchi
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disc reading of morethan 50 cm), add fermented mixture of rice bran,
jaggery and yeast @ 25kg+10kg+0.25 kg/ha

Do not carry out chain dragging from the day of seed stocking until 45
DOC. After 45 DOC, follow chain dragging of entire pond phased over
3to 4 daysat |east once aweek.

4. Water quality parametersthat are known to beimportant inthe health of
aquatic animasaretemperature, dissolved oxygen, pH, sdinity, anmonia,
nitrate, nitrite, hardness, dkalinity, turbidity andthelevelsof toxic agents
such asheavy metal s, herbicides and pesticides. For the maintenance of
good health and growth rate of shrimp, the generally accepted ranges of
thecritical water quality parametersare provided bel ow.

Water Parameter Optimal Range

Dissolved Oxygen >4 mg/L
Temperature 28 -320C
pH 75-85
Ammonia(Tota) <0.5mg/L
Nitrate (NO3) 1- 100 mg/L
Nitrite (NO2) <0.1mg/L
SHinity 10 - 25 ppt
Hardness(Total) >2000 mg/L
Alkdinity 100 - 120 mg/L
Turbidity (Secchi disc) 30-40cm
Cdcdum/Magnesum 1007200 mg/L
Hydrogen Sulphide <1.0mg/L




3.SEED SELECTION MANAGEMENT

Better Management Practices in Seed Selection
A critical stagein shrimp farming cycleisthe selection of good quality
post larvae (PL) and their subsequent stocking in ponds. Failureto achieve
good post-stocking survival of your post larvae can reduce your harvest
potential from the start of the crop, thereby reducing profitability. If post-
stocking survival islow one may beforced to decide whether to restock (if
additional post larvae arein fact available) or continue with asub-optimal
stocking. Thedecisionismademoredifficult by thefact that by thistimeinthe
year the growing seasonisusually well advanced, and, asmany farmershave
found from bitter experience, shorter grow-out timeresulting from late season
stockl ng typically resultsin smaller shrimp at harvest. Thefirst step towards
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Key Instructions for Seed Selection & Stocking

1. Avoidwildseed and seed from poorly managed commercia nurseries. It
has high chances of importing disease. Stock same batch of seed. Avoid
different batches of seed from different hatcheries. Stock the shrimp seed
only onetime per crop. Do not continuously stock with new batches of
seed.

2. Sdlectagood registered hatchery to procure specific pathogen-free (SPF)
post larvaethat. Hatcheries should be designed (or modified, inthe case
of existing hatcheries) to ensuregood bio-security. A well desgned shrimp
hatchery consstsof separatefacilitiesfor quarantine, maturation, spavning,
hatching, larval and PL rearing, indoor and outdoor algal culture, hatching
of Artemiaand feed preparation. Hatcheries should have bio-security
systemto prevent introduction of disease.

Single brooder spawning must befollowed. Whereonly oneanimal is
kept in aspawning tank for spawning. Thishelpsin reducing disease
contamination. Hatcheries should maintain management records.

Farmers should check the previous screening recordsof gravid shrimp
for MBV and WSSV. Hatcheries should not use banned chemicals/
antibiotics. Each hatchery should haveitsown set of Standard Operating
Procedures. Hatchery should allow accessto farmer representatives at
any timeto observethetanks. Hatchery should provide proper invoice/
certificatefor purchase of seed. Farmer should be given achoicetoreect
the seed (if poor qudlity) till thetime of packing.

3. Testthegravidfor disease. Individual brooders must betransportedin
special brood stock transportation bagsfilled with oxygen, sealed and




<290C. Farmersmust ensurethe sameduring visit to the hatchery. Brood
stock must be screened for MBYV before keeping theanima for spawning.

Brood stock must be screened after spawning for WSSV by collecting
pleopodsa ong with scumin disposableampoul esfor PCR testinginlabs
that have successfully completed the ring test (Get the latest list of
successful PCR labsfrom NaCSA/MPEDA).

Only theeggs/Nauplii tested negativefor WSSV and MBV, must be used
for further production of PL. Positives should be discarded after
dignfection.

4. Select healthy shrimp seed. Observethe PL inabowl by taking samples
from different locationsinthe PL tank. Switch off the aeration briefly in
thetank whiletaking samples. Tankshaving dead piecesor showing reddish
coloration should berejected, PL tanks having good survival indicates
good health of thestock. Prefer PL 15-16 stage (total body length should
be>12 mm). Smaller sizesmay not be ready for stocking and may not
surviveinthepond.

5. Shrimp seed should be uniformin sizeand dark or light brownin colour.
Seed with red, blue or green colour must bergected. Shrimp seed should
' active. Collect about 500 PL iygmthe bottom of g_r,\,e/_tank
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and pour inaround tub. Stir thewater. Wait for 1-2 minutes. If many seed
concentratein the centre then do not sel ect that seed batch. Shrimp seed
should passasdinity stresstest. Collect about 100 PL inaglasswith tank
water with ambient salinity (28 to 32 ppt) , and pour equal quantity of
freshwater. Wait for 30 min. If 100% of the seed survives, then select the
seed batch. Shrimp seed should passaformain stresstest. Collect about
100 PL inaglasscontaining 100 ppm formalin (0.25 ml of commercial
formalin/L). Wait for 1 hour. If morethan 90% of the seed survives, then
select the seed batch. Select the seed batch which passesthe above stress
test for PCR test. Also test the PL for presenceof antibiotic residues.

6. Testtheseedfor diseaseand hedthiness. Shrimp seed may have pathogens
likeWSSV. Viral related disease can cause mass mortality of shrimpin
ponds. Theunhealthy seedwill result in poor surviva and growthin ponds.
Collect and pack about 500 PL in a seed bag and send to a shrimp
diagnogticlaboratory which successfully completed ring test for disease
testing. Theresult should be negativefor MBV/HPV by wet mount and
WSSV by PCRtest. Take only batcheswhich test negativefor both MBV

and WSSV.
Laboratory Standards for PL selection
Parameter Sandard Method
WSSV Absent 2 step Nested PCR
MBV/HPV Absent Wet mount/PCR
Stress Test 100% 50% Salinity drop for 30 min
>90% 100 ppm formalin for 1 hr
Muscleto Gut Ratio | 4:1 Microscopy
Hepatopancreas Full with oil globules Microscopy
Gut Full & without Gregarines | Microscopy
Necrosis Absent Microscopy
| Fouling Absent Microscopy
Dorsal Rostral Spines| >5 Microscopic
Tota Length >12mm Physical
Sizevariation <5% Physical




7. During seed packing and transportation do not mix the seed batchesfrom
different PL tanksof ahatchery or from different hatcheries. The sdlinity
of PL tank water and pond water should bethe sameand should not differ
by morethan 2 ppt. Prior to packing the seed, adjust the salinity of the PL
tank water to the salinity of pond water. Start adjusting the salinity in
hatchery at PL -5 stage and completethe process of adjusting at least one
day prior to seed packing. Seed bags should have minimum 5 L water
and enough oxygen (water : oxygen = 1:3). Do not pack morethan 1000
PL per bag. Add Artemiain the seed bag to prevent cannibalism.

Seed bags should betransported in thermo coal box or plastic tubs. Mark
the seed bagsboxesfrom different larvad tanks. Trangport timefrom hatchery
to ponds should be less than 6 hours. If transportation time is longer,
dightly reduce the temperature by placing ice bags in between two
polythenelayersof seed bag. Transport during cool hours (7 pm- 7 am).

8. Seed should be stocked in pond during cool hoursof theday i.e. after 8
pm and before 8 am. Make sure the plankton bloom isgood and stable
(green colour water). Avoid stocking if pond has transparent water or
dark green water. Allow to acclimatize the seed for temperature to pond
water for 30 minutes by floating the bagsin the confined areain the pond.
Takethedisinfected 500 L flat bottom, round tank and fill it with pond
water up 50%. Oxygenate the water using oxygen cylinder. Open the
seed bags & release the seed into the tank. Treat the PL with 100 ppm
formainfor 15 minutes. If moulting isobserved or the seed transportation
period ismorethan 6 hrsdo not treat with formalin. After treatment, stir
thewater to createaswirl. All the dead and weak PL concentrate at the
bottom-centre of thetank. Siphon off dead and weak PL using linchflexi
hose. Siphonrest of the hedlthy PL to thegrow-out pond using 2 inch flexi
hose. Do not rel ease seedswhere water isturbid or shallow. Keep 100
PL intwo small hapas and check thesurvival after 48 hrs. If theaverage
survival islessthan 70%, onemay haveto planfor restocking.




4.BIO-SECURITY & SHRIMPHEALTH
MANAGEMENT

Best Management Practices for
Biosecurity & Shrimp Health Management

Biosecurity ispreventing theintroduction, establishment and spread
of unwanted biologica organismsor agents. Inthe context of shrimp farming,
biosecurity isabout managing dangerous diseaserisks. Biosecurity programs
canbeapplied
at severd levels, including pond, farm, locdity and so on, up to nationd levels.
Biosecurity measuresshould be part of every shrimp farm’sheal th management
program. Shrimp farm biosecurity involves applying setsof targeted, science-
based proceduresto eiminate or reducetherisk of aparticular pathogen that

sls, Adi Sease-causing infectious agent such asavirus—




(@ enteringthefarm, and
(b) spreading within apond, between ponds, to other farms, or to thewider
environment.

Pond factors that can lead to disease:

Because of the costs (intime and money), many farmersgenerally
implement biosecurity programs to reduce the risks associated only with
dangerous pathogens. Inanideal world, they might aimfor zerorisk, butin
reality they will need to balancethe costs of any biosecurity program against
the uncertain costs of future disease outbreaks. Development and
implementation of abiosecurity programthereforerequiresaclear appreciation
of thetechnical issuesand involvescompromisesin which costsand benefits
must be carefully considered.

Effectivewill implementation requireslong-term commitment fromthe
farmer aswell asdisciplinefromthefarmworkers. Effectivebiosecurity relies
onasecurefarm design, hygieneand quarantine, regular hedth testing, record
keeping, and control of disease vectors. Using specific pathogen free (SPF)
seedisthefirstimportant step inreducing risk.

Key Instructions for Biosecurity I mplementation and
Shrimp Health M anagement:

1. Stock only post larvaethat have acceptabletest resultsintermsof pathogen
absence. Do not exceed optimal stocking densities. Eliminate or reduce
risk from potential vectors (infection carrying agents) onthefarm. Use
water management practicesthat prevent or reduce contamination by the
pathogen. Reduce the risk of spreading infection between ponds by
restricting movements of people, equipment and other possible agents.

I mplement ahedth management program that aimsto mini mlsestrasto



2.

Ingtal Physicd barriersto prevent crabs, birdsand other animals. To protect
from crabs, pond should be covered with crab fence (gill netswith mesh
size of less than 1 cm) of more than 0.5 meter height. To avoid the
contamination from birds, bird net should be provided at the height of 2m
from the dyke. Red coloured plastic wire with 0.5 mm thickness is
preferred. The gap between bird lines should not be more than 10 cm.
There should not be any gap between crab fence and bird fence. It is
preferableto providethefencearound all thefarmsin the neighbourhood
to avoid theanimal's, which may lead to cross contamination. Care should
betaken not to obstruct accessto pathwaysfor local community.

Follow farm sanitation and hygiene. Areasurrounding thefarm should be
kept clean. Garbage and other farm waste need to be managed through
recycling and biodegradation. Each Society should haveatoilet ingood
sanitary condition, and toilet should be located 20 to 30 m away from
farmarea. Farm must avoid contamination of domestic sawageinto grow-
out pond, reservoir and cana. Do not useany anima manure. Providethe
disinfect solutionslike bleached water or KMnO4 (onetable spoon for
10L water) in one container and plain water in another container at the
entrance of each pond. Workersshould dip their handsand legsinKMnO4
solution before moving from one pond to another even during the check
tray observation. Use separate, marked equipment for each pond (nets,
feed buckets, water sampling jars, feeding float etc.) to eliminatetherisk
of contamination between ponds.




In case separate equipment are not avail able disinfect them with bleached
water or KMnO4 sol ution (onetablespoon for 10 L water) beforeusing
in another pond. Each pond should have a separate water sampling
container. Maintaining ahed thy pond bottomisessentia. Check thepond
bottom on weekly basis and remove any black soil or benthic algae
accumulated at pond corners. Do chain dragging to get organic matter
oxidized.

. Assessthehealth of shrimp by checking feed trayson daily basis. If there
Ispoor feed consumption for consecutivethreeto four days, it indicates
health problem of shrimp. Check thegenera health and growth of shrimp
collected by cast net onweekly basis. Carry out sampling during early
morning or |late evening at different places. The shrimp should beclean
with normal colour, haveafull gut and without any infection of legsor
antennae. Gut content of >80% of the shrimp sampled from ahealthy,
recently fed pond should befull of food. If not, it could beanindication of
onset of disease. If thereisantennae cut with out black tip, check under
feeding. If theantennaetipisblack it could be bacterial infection dueto
poor pond bottom. If the gillsof shrimp are black it meansthat the pond
bottom isnot clean. Check shrimp for external foulingi.e. isgrowth of
organismsand accumul ation of debrison thesurface of theshrimp. Improve
water quality to encourage shrimp to moult regularly. Check if theshrimp
have black spots. The causes could belocalized bacterial infectionslike
Vibrioss fungd infections(e.g. Fusarium species), highnitritelevels, acidic
water.




Shrimp coming to thesideor surface of thepond, lethargy, lack of appetite,
discoloration-either red or blue are al symptoms of potential disease.
Improve pond water quaity. If shrimp havedirty or black gills, reduce
feeding and exchange 10 cm of water. Check the pond daily during early
morning hoursfor sick or dead shrimp or other signs(oxygen problemsor
any other unusud observations).

If thereis antennacut, fouling or gill problem, corrective measuresto
improve genera pond condition should be carried out. If the shrimp have
white spots do not let water out and inform all neighbouring farmers
immediately. Do not panicin emergency situation, co-ordinatewith other
farmers. Farmersshould implement agreed emergency action planincase
of white spot disease outbreak. Immediately isol ate the affected pond.

If thesizeof theshrimpissmall, do not abandon or drainthe pond. Disinfect
the affected pond with 20 ppm chlorine. Keep the water for one week
without discharge. If thesize of the shrimp isharvestable, harvest al the
shrimp without draining the water. Disinfect the affected pond with 20
ppm chlorine. Keep thewater for oneweek with out discharge. Whenthe
disnfected water isdischarged after aweek, inform neighbouring farmers
and ensurethat water isnot pumped in at least for two days. Put up bird
net to prevent birdspicking up dead shrimp and carrying it to other ponds.

Careshould betakento collect all theshrimpin thepond to prevent spread
of disease. Dead and moribund shrimp should be buried under soil away
fromthepond area. Necessary precautionsshould betakento avoid transfer
of shrimp or equipmentsor anything used in the disease-affected pond to
other ponds. Do not stop feeding thenorma pondsduring disease outbresk.
Without feeding, shrimp get weak and susceptibleto disease. Cooperation
and communi cation with neighbouring shrimp farmersand farm workers
shoul dbe practl ced with regular meetingson disease problem to prevent




5.FEED MANAGEMENT

Better Feed Management Practices

Feed management isone of the most important aspects of successful
shrimp production asthe feed accountsfor 50 to 60% of operating cost.

Key Instructions for Feed M anagement:

1. Check thedate of manufacture onfeed bag uponitsarrival. Feed should
not be more than 90 days old form date of manufacture. Start feeding
fromtheday of seed socking. Thestarter feed (crumble) should be mixed
with little water to distribute easily and to ensure that it sinksrapidly.
Determinethe pell et size based on the size of shrimp. A mix of twofeed
sizesshould be used for at |east 4 days-while switching from onefeed




that isindicated inthefeed chart given dong with thefeed bag. Weigh and
record thefeed quantity to be given accurately inthe pond record book.

Reducefeeding during periodsof low DO, plankton crash, ranfal, molting,
extremesof temperatureand during disease outbresks. Active swimming
of shrimp around the edge of the pond during day light hours (but not at
the water surface) could indicate under feeding. If you observe this
cons stently, check thefeeding rate and increase accordingly. Install feed
traysafter 10 daysof stocking and monitor thefeeding from 20 days. Do
regular sampling of shrimpsonceaweek after 45 daysto determinegrowth
rate and to cal culate FCR. Never overfeed. Never mix any antibiotics
with thefeed. No need to mix any additivesto thefeed aslong asfeedis
fresh and of good quality.

During thefirst 10 daysof culture, feed should be spread within2to4m
from the edge of the pond. Use scoop for wide distribution of the feed.
After thefirst ten daysthe shrimp moveinto the main part of the pond.
Spread thefeed all over the pond by using boat/floating device; not just
spread onthe sidesand shallow partsof the pond. Check the pond bottom
soil onaregular basisand avoid feeding in areaswith black and badly
=s1elling soil and incorners.




4. Feed should besuppliedto clean areasinthepond. Inthe pondswith the
aerators, feed inthe areas cleaned by thewater movement. It ispreferable
to switch off the aeratorsjust before feeding until 2 hrs after feeding,
based on stocking density. If Auto Feed transmission had been arranged,
feed need to be verified in storage and timing needs to be adjusted
according to check tray observation.

5. Usefeedtraysto monitor feeding. Use 41to 6 preferably stainlesssteel
feed trays (round shape with 80 cm diameter) per hapond to monitor the
feed consumption by shrimp from 30 days onwards. Feed trays should
be placed on the pond bottom 2 m away from the slope of the pond
bund, aerators, duice gatesand pond corners. Providefeed infeed trays
and check asper thefeed chart given bel ow.




Record the feed quantity, brand and batch no inthe pond record book.
Rel ease the check tray slowly in to the water to prevent the feed from
scattering. Ensure check tray settleson the pond bottom. If greater than
25% of feed remainson thetray suspended the next feed; if 10-25% feed
remains on thetray, decrease feed by 50% for the next feeding; if less
than 10% of the feed remainson thetray, continuefeeding as scheduled;
and if no feed is found on remaining on the trays increase feeding
approximately 5% for the next feeding.

There are severa factors, other than survival which affect feed
consumptionintrays. When thereduction infeed consumption isnoticed
check for -Deteriorating water quality and pond bottom

< Competitorsinthe pond

< Quality of thefeed

< Moultcycle

+ Temperature, salinity and rainfall

< Diseases

If consumption dropsdrastically and doesnot improvewithintwotothree
daysthen check for any health problems. After feed tray observation,
keep the check traysclean and dry. Ensurethenet inthefeed tray isnot

damaged. Examinethe gut content colour and take corrective actionsas
givenbelow.

Gut content Probable Probable Corrective
colour fooditem cause action
Black Benthic Uﬂ?;;éqeﬁgltgg’ Increase
detritus, feedin feeding and
Dark Brown sediment g frequenc
frequency equency
Red Cannibalized Disease Check for
i body parts from event in dead shrimp
Pink dead shrimp pond in the pond
G Benthic Under Increase
reen algae feeding feeding
Pale
S i T P
White ] e infection feeding
Light Brown — -
anufactur
Golden Brown feed Normel None




7. Storefeedin clean, cool and ventilated areawell protected from sunlight.
Keep bags stacked neatly on pallets (no morethan 10 bags per stack) 30
cmaway fromwallsand prevent them from being in direct contact with
damp floor. Avoid excessive handling of feed bags, and alwayshandle
with care. Pelleted feeds are durable but not indestructible. Excessive or
rough handling increasesincidenceof fines, thereby increasng feed losses.
Maintain different typesof feeds separate and clearly marked.

Rotate stock using older feed first (feed that hasbeen stored thelongest).
Follow the“firstin, first out” principle. Feed shouldidedlly beused within
the first 2-4 weeks after manufacturing, and should not be stored for
more than 2-3months. Keep the store and outside premises clean and
usetrapsto prevent rodents.

Do not keep any fuel or liquid itemsin thefeed store. It isimportant to
protect feed bagsfrom sunlight and rain, by storing them off thegroundin
simple, pond side storage sheds. During therain proper care should be
taken to prevent feed bags getting moist. Store the empty feed bags
properly and recyclethem by sdlling to traders.




6. AERATION

Best Management Practices in Aeration

Pond aerators and water moversplay acritical rolein setting up a
desirable culture environment for prawnsin large ponds. They areprimarily
used to maintai n adequate oxygen levelsand gaseous exchange. They also
keep the pond water column well mixed and prevent stratification so that the
water quality isconsistent throughout the pond. Thecircular flowsthat are
generated by aeratorswill aso concentrate d ow-settling wastes (such assilt,
algae and feces) towardsthe centre of the pond, creating amound of sludge
that will bevisiblewhenyou eventualy drain the pond at harvest time. This
mound should ideally belessthan 40 min diameter (1200 m?) inal hectare

____pond. Thefaster currentsaround the periphery of the pond sweep the pond
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bottom and keep thisfeeding areafree of excessive organic debris. Aerators
can beinstalled in position with tall stakeshammered into the mud, or with
long ropesto the bank. The layout of pond aerators should be designed to
achievethe maximum flow of pond water with theminimal energy input. In
sguare ponds, the use of at least four aerators, each positioned 15-18 mfrom
the sides at each corner, allows sufficient water supply to the aerator and
minimizesbank scouring.

One of the most common mistakesis placing paddlewheel aerators
too closeto thebanksor cornerswhereitisperceived that currentsaretracking
pastinthegenerally circular patternthat develops. Directing flowsacrossthe
path of another aerator should be avoided because this creates eddies and
depositswastesin placesother thanin the centre. Positioning in odd-shaped
ponds needsto be undertaken on an individual basis, possibly by trial and
error.

Key Instruction for Better Aeration Management:

1. Useaerators where stocking density exceeds 30,000/ha. The use of
aeratorsin pond hasastrong influence on the maximum yield that can be

/" herator setting Properly
(< 0.6 ha positioned




achieved from the pond. Dissolved oxygen (DO) concentration should
bemorethan 4 ppm. If concentration fallsbelow 4 ppm during night and
early morning, useaerators. If oxygen levelsdepleteinthe pond, shrimp
will start swimming near thewater surfaceespecidly during early morning.

Use 1 hp aerator for every increasein 400 kg of shrimp biomassinthe
pond. For biomass|essthan 500 kg in extensive pondsthereisno need
for aerators. Fix aeratorsat least 3 m away fromthe dike. Maintainthe
aerators RPM 80 to 100. Aerator should be positioned correctly and
operated efficiently to minimize pond dike erosion and suspension of
pond bottom sediments.

The position and orientation (clockwisedirection) of the aeratorsshould
encourage maximum water flow within the pond. It should be adequate
enough to concentrate waste in the centre of the pond. Aeration can be
used whileapplication of limeand fermented juiceinto thewater. Stop
aeration during feeding and chaindragging.

/ Aerator setting Properlv\
positioned

I for any reason of mismanagement or equipment failure, thedissolved
oxygenlevelsfalsbelow 3 ppm, first increase mechanical agration, and
asthelast choice perform water exchange. Aerationisrequired usualy
after 30 daysof cultureand during late evening to early morning period.
Regular aerationisabetter practice. Infarmswith lower stocking density,
~ low dissolved oxygenismainly theresult of organic wastesat the pond
A, especially from un-removed sludge, dead benthic algae and
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excessivefeeding. In such conditions, aeration should be provided when
shrimp start surfacing or the bottom soil quality isbad and water has

moreturbidity and dark colour.

Suggested operation of aeratorsin shrimp ponds:

Days after

‘ Aeration

‘ Running

stocking Requirement Time
1t030 During cloudy days/ during
rain / when less bloom
30to 60 During cloudy 4to6 hrsat
days/ during night every 2
ran to 3 days
Every night
60to 90 As above A
90 to harvest As above with Every night
(Forobi c?rrr\:ass 5 additiona for 8to 12 hrs,
aerators lto2hrs
<l.5ton/ha) before feeding
90 to harvest All day every day expect
(For biomass of srelishizze g
>1.5 ton/ha)

5. Poor layout of aeratorsin the pond can lead to erosion of thepond walls
or bottom and significantly increasetheamount of sediment inthedudge
mound by theend of the crop. This can decreasethelife span of ponds
and increase maintenance costs.




6. Theoxygentransfer efficienciesof the aeratorsin kilogramsof oxygen
transferred per kilowatt-hour of power applied to aerator shafts is
presented bel ow for the basic types of aerators:

Aver age oxygen

Type of aerator transfer efficiency
(kgO,/kWh)

PaddieWheels 2.13
Propeller-aspirator-

pumpS 1.58
Verticd pumps 1.28
Pump sprayers 1.28
Diffusedair systems 0.97

The purchase pricesof different typesof aeratorsdo not differ greatly
per kilowatt of motor size. Therefore, paddlewhed aeratorswill transfer
oxygen to pond water at a lower cost than other types of aerators.
However, dl typesof aeratorshave been used successfully in aquaculture.




.HARVEST MANAGEMENT

Better Harvest Management Practices

Maintaining the freshnessand edible quality of harvested shrimp is

very important for the export market. Simple planning and preparation for a
harvest can makethework much easier and prevent costly mistakesthat may
result in wastage or deterioration of the product that you have worked so
hard to produce. Make sureyou have all the equipment on hand and make
sureyou have coordinated the harvest with the contract processor.
Essentid itemsthat must beready for adrain harvest include:
o dragnetsor bag nets
« binsfor storing chilled prawns pond-side— more

sl enough to hold the estimated quantity of sh
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o hbinsfor storing ice pond-side— morethan enough required to chill the
estimated quantity of shrimp

« iceddivered or madeon siteinanice-making machine

e Scoops, hoist or lifting arrangement

Key Instructions for Harvest M anagement:

1. Exchange20% of thewater oneweek beforethe planned harvest date.
Immediately after water exchange apply agricultural lime (100-200 kg/
ha) to the pond and pond bottom whereit ismore black, specialy inthe
corners.

2. Avoid harvest during themolting period (full moon or new moon). Two
daysbefore harvest check if thereareany newly molted shrimp, if newly
molted shrimp are>10%, delay the harvest by a day or two. Do not
exchangewater or reduce water level 2 to 3 dayshbefore harvest.

3. Do not feed the shrimp 6 hoursprior to harvesting to keep the gut empty
andimprovetheshef life.

4. Completethe harvesting process(draining and harvesting) within 6-8 hrs.
between 6 PM to 6 AM. Avoid harvesting and packing shrimp during hot
time of the day. Usethe Drag net to harvest. Avoid using cast nets.




5. If normd draining of the pond water isdifficult, useartificia gates(made
up of bamboo sticksor fish nets) inacorner at deeper side of pond for
fixing thebag net. Usemore pumpsif necessary to completethe harvesting
intime and to catch most of the shrimp with the bag net.

6. Thoroughly wash the handpicked snhrimpsin clean water and pack them
separately from bag net harvested shrimp.

7. Donotuseany chemicaswhilewashing theshrimpor chill killing without
theknowledge of the processor.




8. Makesuregood quaity iceisused (preferably from the processor) during
harvesting and packing.

9. Workerswithwounds, open soresor skin infections should not handle
harvested shrimps. Do not smoke or spit at packing area

10. Packtheshrimpintrangport tubs (insulated boxes) with crushedice:shrimp
@ 2:1 ratio for better preservation. Load the packed crates quickly to
thetruck and send to the processing plant immediately without any del ay.

11. Thequality of ashrimp startsto deteriorateimmediately after it dies. The
digestiveorgan, or hepatopancess, containsarange of enzymesthat cause
changesto theshrimp’ sgppearance and texture becauisethey remain active
after death. While not feeding the prawnsfor 24 hours before harvest




maly reducetheamount of digestive enzymes(mainly proteases) present
inthe stomach, the hepatopancreas still retains plenty of activity. Any
longer than 24 hours may make them hungry enough to eat the bottom
detritusand spoil the quality of the cooked product. Theseenzymesdigest
through the surrounding tissue and attack the ligamentsthat connect the
head (cephal othorax) to thetail mesat (abdomen). Theseweakened tissues
will thenresult inasignificant amount of weight lossand head lossduring
sorageand cooking. Initidly theonly visibledefect will beadiscolouration
of the organ, but thiswill spread through the head and into thetail meat.
Asall enzymes operatefaster inwarmer conditionsit isimperative that
shrimp bechilledimmediately after capture. Thiscanbeinanicedurry,in
refrigerated seawater (RSW) or under ice. Another enzyme, polyphenol
oxidase, will causethe dark pigment known asblack spot to develop on
thegills, shell of the head and shell of thetail. Unfortunately, unlessthe
shrimp arefrozen immediately, achemical treatment will berequiredto
prevent black spot.




8. ENVIRONMENT PROTECTION

Better Management Practices for
Environment Protection

Shrimp farming has notabl e environmental impacts. Oncerel eased,
the shrimp pond effluent water adds acid and salt to soil, often making the
affected land unsuitable for plants. The released waste can also lead to
eutrophication of nearby marine environments. Thismeansthat the nutrient
dense shrimp waste can cause plant and algal bloomsin marineenvironments,
leading to alack of oxygenthat kills other marine species.

Mangroves are an important part of any coastline and help in
maintaining the biodiversity of the areain addition to adding to physical
tion by acting asabio-shield tofragile coastal areas. Attracted by the
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demand for shrimp in the developed countries, shrimp aquaculture has
expanded rapidly, mainly inthesubtropical andtropical lowlandsof America
andAsia. Todate, approximately 1-1.5 million haof coastal |lowlandshave
been converted into shrimp ponds, comprising mainly salt flats, mangrove
areas, marshes, and agricultural lands. Theimpact of shrimp farming of most
concernisthedestruction of mangrovesand sat marshesfor pond congtruction.
Compatibility with other users, the presence of buffer zones, maintaining an
acceptabl e bal ance between mangrovesand shrimp pond area, improved pond
design, reduction of water exchange, and animproved res dencetime of water,
sizeand capacity to assimilate effluents of the water body, are examples of
waysto mitigatethe adverse effects. The use of mangrovesand ha ophytesas
biofiltersof shrimp pond effluents offersan attractive tool for reducing the
impact in thoseregionswhere mangrove wetlandsand appropriate conditions
for halophyte plantationsexist. Heal thy seed supply, good feed with the use of
prophylactic agents (including probiotics), good water quality, and lower
stocking densities are examples of actions suggested to control diseasein
shrimpfarming.

Key Instructions for Eco-friendly Shrimp Culture:

1. Ensurethat thedischarge of shrimp farm waste water doesnot resultin
long-term increase in nutrients of suspended solidsin the open waters.
Theintegration of effluent trestment system asapart of theshrimp farm
will assist toimprovewastewater quality and providelong-term strategies
for sustainableshrimp farming.

2 Do not clear mangroves for shrimp pond construction. Conserve the
existing mangroves, deforestation not only affect the mangrove ecosystem
but alsoit reflectsnegatively on shrimp farming both in Indiaand globaly.




beneficia in many ways. Mangrovetreesarethebest buffersagainst winds
and waves. Mangrovetrees(root, leaf and stem extracts of Rhizophora
gpiculata) havemany medicina properties. They arefoundtoinhibit human
pathogenic organisms.

3. Mangrovesprovideagood environment for the reproduction and growth
of other commercially important fishery resources, therefore providing
livelihoods for local communities. Avicenniamarinaand Rhizophora
apiculata are the most common mangrove plants found in most of the
coadtal stateswhich canbegrowninvarying sdinities. Thefruiting season
of Avicenniamarinaisfrom October to November. Theideal seasonfor
planting the seedlingsisJuly to November.
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4. Mangroveseedlingscould beeasly growninthenurserieswiththelocaly
available seeds/wildlings. Necessary help for raising seedlingscould be
secured from the local forest department or organizations like




M.S.Swaminathan Research Foundation, Coastal Community
Development Agency. Devel op mangrove plantations near the existing
shrimp farmsand near by mangrove areasthrough planting of mangrove
seedlings.

Plant mangroveswhereever they can begrownontheriver and seaside
of shrimp pondsin theinter-tidal zone. Planting of mangrovesindrain
canalsand effluent trestment ponds could improvethe water quality by
absorbing nutrientsand other organic pollutants. The mangrove plantations
aong the bunds help in stabilization of banksand prevent soil erosion
during floodsand reduce sedimentation of pondsduring flood.

Protect the newly planted mangroveswith fencing to prevent grazing by
animas. Encourage near by farmersto plant mangrovesaong their bunds.
When contempl ating mangrove rehabilitation, special attention must be
paidto seed availability, Site elevation, spacing of planting, salinity and
fresh water runoff, flooding, wave and tidal actions, weed eradication,
nursery techniques, monitoring, community participation and total cost of
restoration measures.

Mangrove afforestatl onisbeingtakenup at alargescal ein Bangladesh,
$0di aand Vietnam principaly to provide prote(il on| |n cycl oneprone arees




aswell asto generate economic benefitsto the poor coastal communities.
Restoration of mangroveshasreceived alot of attention worldwidefor
several reasons. Firstly, thelongignored ecological and environmental
values of mangroveforests have been documented for many mangrove
areas. Secondly, thereisasubsi stence dependence on natural resources
from mangrove forests. In addition, large losses of mangroves have
occurred throughout theworld leading to coasta erosion, declineof fishery
resources and other environmental consequences, someof whichisin
need of urgent attention. Restoration providesan opportunity toimprove
or enhance the landscape and increase environmental quality. As
respong bleaguaculture practi cesbecomeimportant, protecting mangroves
isacoreissue.




LIST OF ANTIBIOTICS AND PHARMACOLOGICALLY ACTIVE

SUBSTANCES BANNED FOR USE INAQUACULTURE

19.
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Glycopeptides

Chloramphenicol

Nitrofur ansincluding Furazolidone, Nitr ofur azone,
Furaltadone, Nitrofurantoin, Furylfuramide, Nifurate,
Nifur soxime, Nifur prazineand all their derivatives

Neomycin

NalidixicAcid

Sulphamethoxazole

Aristolochia spp and prepar ationsther e of

Chloroform

Chlorpromazine m
Colchicine ‘ AR ¢ |
Dapsone

Dimetridazole
M etronidazole
Ronidazole

I pronidazole

Other Nitroimidazoles
Clenbuterol
Diethylstilbestrol (DES)

Sulfonamidedrugs (except approved Sulfadimethoxine,
Sulfabromomethazineand Sulfaethoxy pyridazine

Fluoroquinolones
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