Controlling the Pond Environment
and Nursery Systems
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AClimate cthgedrc?ught, flooding, typhoons, red tide ‘
APollutionc water resources, coastal areas, pesticides
ANew Diseases bacterial/fungal, not viral
AEconomch Increasing cost of productlon unfavorable

currency exchange rates ﬂ %
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Estatusde Producciorpor Pais
2016

Pais Mejorandoo | Target Market Razon
Bajandcf) (majority)

Mexico Domestic Vibrio, EMSWSSV
Brazil .., Domestic WSSV
China . Domestic EMS, EHP
Indonesia @ Export EHP, white feces
India 2 Export EHP
Thailand t Export Sistemay geneticas
Vietnam € Export EMSEHP
Ecuador = Export Vibrio in hatcheries



Modelosde CultivoCamaron

Intensive, High Tech,
Polyculture, sustainable
Biofloc, 2

phase

Traditional Asian —

(.7 to 1.0 haearthen
ponds- >80/m2) Sa—

High Risk
To EMS

Low Tech,
sustainable

Extensive monoculture Farms
(C. America & Brazjl25/m2)

Extensive / Polyculture (Philippines y Ecuagih0/m?2)
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. Importanciade calidadde postlarvas

. Multi fasicosen Asia

. Multi fasicosen lasAmericas

. Metodosdeltransferencia
. Technologiaﬂuevos
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&Success in theursery dependsn thequality and health statusof thepostf | NI

a/ 2010FAt € 2F £AONK2Z2 &
KI OKSNASa Ay | ZoedSndrome
high Vibrio counts, low survival (z3D%)

China 2004 (since vannamel arrived)
Vietham 2014- 2016
Mexico 2016 (since February)

Ecuador 2016 (since July)






oControl Vibrio => Control APHNS => Control &85V
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outbreaks of WSSV and other diseases.

Lymphoid organ Hepatopancreas

Stomach
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Shewenella

Inicialmente aislada del estomago de camarones con APHNS
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Placa de TSA modificado R. Mcintosh 2016

Severaktiologicalagents includé/. harvey| V.vulnificus V.
parahaemolyticusV.alginolyticus V.mimicus Shewenella






biosecurity protocols

Sample postarvae before harvest and sale

A 100-200 PL sample size
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A 0.1 gram of sample on TCBR agar

Criteria for Vibrio counts in Asia:
A Green colonies >1,000 per gram => reje
A Yellow colonies >10,000 per gram => rej
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Solutions for the Hatchery

A Lower salinity down to 25 ppt

A Probiotics + enzymes + minerals
A Brine water => high alkalinity and minerals

A Broodstock health => screened before maturati
A Broodstock feeds => not from local polychaetes
A Disinfection and hatchery dmyuts => frequent

A Tilapia conditioned water => during PL stages
A Monitor for Vibrio and constricted hepatopancre




Vibrio cell can double eveity-20 minutes!

Disease monitoring between phases

Pre

Grow-out
Nursery

Hatchery Nursery

* Sample 200 animals for disease check between each phase

Pathogenic Vibrio sp. have been associated with
GUNRARIISNRAYIE 2 dzi 0 Nikehspsa 7



Large PL => screeni

A Lower survival

A more size variatio

A SPR animals onl
SPF are uniform




ATilapia in larvicult
ATilapia in nursery p
ATilapia in growout
ATilapia in broodstock
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Beneficiode Maternidades

1) Aseguranzale Salud 2) AumentarProductividad

SeleccioRS f 2 & sdlupadlgelinvinaebeles
Periodode aclimacional engordaesmas largo
Reducirreisgode enfermidadesn engorda
Optimazamutricion condietasartificials

Control depoblacional engorda

Control deTemperaturadurantela epocafrio
Masciclos/ cosechagor ano
Crecimientccompensatoriadespuedatransferencia
Reducireguerimientodel renovaciondel agua

cC: C: C: C oo oo




Desventajasle Maternidades

Disadvantages

Location of nursery raceways important
High initial investment

High energy demand

Power loss risk T need back -up power
Transfer of animals is difficult

Requires more management

Lamayoriade lasgranjasen Tailandiaienen maternidades Pero
India y Indonesiaiguencon un soldase Vietham y Chinastan
cambiandoa dosfasesperomas lento.



Asla Phase 1 Nursery Criteria

Area /7/0to 100 m2

Volume /0to 100 m3

Shape Round(10 meter diameter); Raceway
Stocking density 2,000 to 10,000/m2 (average 5,000/m2)
Daysof culture 22 to 25 days (maximum is 30 days)
Survival 90-95% survival

Aeration Diffusers, air stones,enturi aspirator

Water exchange  50-70%exchange over last-2 days before
transfer; low or zero water exchange prior

Feeding frequency Every2-4 hours (612 times per day)



Grow-out
ponds are
up to
5,000 m2

Modelo Tallandez

One nursery
tank for two
grow-out

-~

ponds




Thailand Nursery Tank System

< 10 meters in diameter >
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— A Agua siresterilizar 7 diasantes delsiembra filtrada; probioticas |
¥ A Bajarenovaciondel agug flujo abierto (no recirculacion
"2 A Aeracionfuerte ¢ diffusers, air stones, or aspirator
A Recambialel agua- 50-70%paralos ultimosdiasdel cultivo




. ' ursery Tank Design
(majority of farman Thailand use
10 meter diameter

nursery tank

? 70 metric tons ﬂ
/
V

;
Diffuser aeration (3 hp) T

10 PL/liter(10,000/m2)
22-25 days of culture
90-95% survival
.3-.5 grams at harvest




Round Greenhouse Structure for Nurser
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DOC 40 to 14days
95%survival
SuratThan| Thailand
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10/liter density I up to
floc inoculation (new tanks)

letham:

Nursery V
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Nursery Korea
Density: 25 PL per liter

Days of culture: 3@5 days
Survival: 880%
Size at harvest: -3 grams

Pure biofloc protocafinoculation)

Biomass: 2B kilos/m3 juveniles
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Feed Management in Nursery

2-3 feedingtraysper nursery tank The feeding tray Is
checked hoursafter feeding

A Feed every 3 hours

A Adjust amounts accordin
to feed tray and sampling

A 38-42% protein feed; live
Artemia for Day 22

A Probiotics/enzymes in
water and top coat on

Checking feeding ' 5 TN
tray Feeding tray feed




Floating Nursery §
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A Area: 5x 1414 meters; 1.5 m deef-iik
A Volume: 75 to 105 m3
A Days of culture: 2@5days

A Feeding every 3 hours by hand =28
A Juvenile size: 1,006800/kg or .6 to 1.0 gram
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“_Density: 2,400 PL1Y2
j | - §120,000 PL12/pen
' aSurV|vaI rate 9®5 %

Welgh and transfer




-2

X Aeration




Lineasxde Aeracion







Gravity transfer: Phase
to Phase 3 Indonesic
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3-Phase Grovout System
(Thallandg One Set)

1.5 million PL12 _
7 days; 95%
aysS

4,000 m2 x 3.5 kg =
14 metric tons/crop

With shrimp toilet

A 3.5 kilos/m2 production; 35 metric tons per hectare

A Survival: 95/90/70% per phase; overall survival around 60%
A Recirculating water management; Tilapia and milkfish 2 kg/m?2
A Aeration: 32 hp per growut pond (80 hp/hectare)



Ecuador: Trending towards mufthase
grow-out

275000 - " , -
Amn &SI NBR 2 T prag@msk
A 40% ofall farmshave 2Phase

A 20% ofthe farmshave 3 phases

225000 -

175000 -

WSSV

125000 -

tons exported

75000 -

25000 -
949596979899 0 1 2 3 4 5 6 7 8 9 1011 12 13 14



3-Phase Systemd=cuador
| Phasel | Phase2 | Phase3

Area 70 m2(100 M3) 0.3- 2.5 hectares 5-10 hectares
Stocking density 5-10/liter 50-250/m2 10-18/m2
Daysof culture 25-30 days 20-60 days 80-120days
Harvest size .03-.05 grams .3 to 3 grams 18-28 grams
Survival 95% 90% 75%

El Oro Province in Ecuador
A Farmers now building nurseri@ext to grow-out pond
A 1.2 to 2.0gramsiveek density up to 1% 25/m2

A Harvesting up to 3,00Kilos/ha;averagegrowth at 1.2 g/week
A 18 grams irl12days at75%survival




Phase 1 Nursery Criterggecuador

A Center drain, auto cleaning, recirculation pump
A Sedimentation tank (1% volume)

A Aeration: Usingventuri and diffuser grid
A Oxygen: >5 ppm

A Temperature: 3682 C
A pH: 7.4t07.6

A Growth: from 350 PL/g. to 12"
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Phase 1. Raceways In farms
A 100 metric tons; 12 m diameter
A Stocking density: -850 PL / liter

A Harvest 3 shrimp/gram (.3 gran
ner shrimp)

A Days of culture: 25 days
A 'Survival: 9€95% survival
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Reservoir: chlorine treated => probiotics => sand filtered
fill nursery raceway
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PREPARACIGNRARACEWAYS DEM@UBICOS

400litros de aguade marfiltrada
100gramosde probiotica+ enzimas
600gramosde azucamorena(opciona)
600gramosde maiz soya aarrozmolido

NS

Sedejafermentardurante 36 horasconaireaciony elcontenedor
dondeseestafermentadotapadoparaevitar contaminacion
Despuédgle esetiempo sepuedeaplicarde 10 a 20itros, acada
Raceweys

Paramanteneren unambientesanoel cultivode recomiendaaplicar
cada3dias.

NOTA-. Serecomiendaaplicarunos100 mililitros de estafermentacion
en cadaalimentacion, ponerestefermento 15 minutosal alimento
previoasuaplicacion



Phase 2:
Intermediate
nursery ponds

A Earthen ponds, no liner, .1 (1,000 m) to 2.0 hectares
A Well water, low salinity (Ecuador)

A Zero to low water exchange

A Probiotics + enzymes => increase diversity

A 50-250 animals per m2 density; aeration dependent
A Higher protein feed, smaller particle size

A Difficult phase due to transfer related stress

A Transfer mortality can range from®%



Ecuador Phaselntermediate Pond

50-250/m2
20-60 days
.3 to 3 grams
90% survival
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Indoor Phase 2 Lined Pond
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Productivity: 3Phase Grovout

Grow-out Grow-out Grow-out
T e T
Kilos per hectare 2,500 kg 2,500 kg
Target sizegve 25 grams 25 grams
Harvest density 10/ m2 10/ m2
Growout DOC 160days 120 days EERETE
Crops per year 2.0 2.5 _
Kilos / Ha / Year 5,000 kg 6,250 kg

$6%/hectare/yea $30,000 $37,500 $45,00
r

% gain between 20% over 1 33% over 1
phases phase phase




Multi-Phase Productivity
(Ecuador Results)

Direct 2 Phases| 3 Phases| 4 Phases
Stock

Kilos per hectare 2,500 kg 2,500 kg 2,500 kg 2,500kg
(average)

Target sizegve 25 grams 25 grams 25grams 25 grams
Harvest density 10/ m2 10/ m2 10/ m2 10/m2
Growout DOC 160days 120 days 60-90days 60-90days
Crops per year 2.0 2.5 3.0 Q
Kilos / Ha / Year 5,000 kg 6,250 kg 7,500 kg 10,000 kg
$$%/hectare/year  $30,000 $37,500 $45,000 $60,000
($6.00/kg)

% gain over direct 20% over 33% 50%

stocking singlephase



Mexico:
Piscinasedondg 1,000 m2 x 3 metrosrofundidad 800
PL/m2siembradirecta transferiror engorda
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Transfer Methods

1. Gavetassinagug transportepor motorbike
2. Baldesg 20 litros usandoaguacon O2

3. Tanguetransportec 1-2 mt conairey O2
4. Bombatransferenciag hasta 1kilometro




El factor masmportante esparaimplementar
lo mejor metodo paratransfirlosanimales

| Distanciacorto| __Distancialargo

Method of transfer
Volume of vessel
Juveniles Vessel
Max transfer time
Oxygen

Transfer mortality

baldes

5 galones

2 kilos (hasta fr)
5 minutos
saturation

<5%

Tanquetransporte
1,0002,000litros

20 a 40 kilos deiomasa
20 minutos

saturation

5-10% (lependetalla)



2-3 kilos
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Transferimor
Motorbike

| (5-10minutos sin water)

1-5
IRIIES

500 liters
Oxygen




Pure
Oxygen
and 24 C

Distanciacorto
atransferir

juveniles
(<5%mortalidad)

QOO
10 minutes » gege

to transfer




Distancia largo por
tanque

AAerationand oxygen during transpor
Alce to lower water temperature
APVC frames with net'm tanks



AEIHeathrat o Magic Valley pump
paratransferiranimaleshasta 3
kilometros(con booster)

ADisponibleen tres modelos
electrica gasolinay hidraulica

ASepuedeinter cambiarla
mangueraa 6", 4" &0 €

Criteria |

Shrimp size

Distance

Oxygen injection in tube
Transfer time

Time of transfer
Average mortality

.3 t010 grams

Up to 3 kilometers TranSfer
Every 500mts; 8 ppmO2 Pum p
3-6 hours ($28,000.)
night

<3%



)‘ " 4 \ A Nursery and maturation
— \ﬁL | ~ A Testing: Korea, Japan, Mexi
Nanobubbles A Reduce Vibrio concentration
A Degrading of toxic compounc

~"Aab. I'hp GaFNBSY
A Water disinfection, ddouling
W A Inject pure oxygen or ozone.
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Burst ot t'hc suv'hcc

Disappear *

Shrinking

O &

Microbubble

Goes up

rapidly = Continue

Ordinary bubble Nano-bubble

(Macrobubbile)

A MNBsessuperiorque
aeracionnormal
porguetiene mas
superficearea,alta
presioninternal y se
mantieneen el
columendel aguamas
tiempo

A MNBslleveunacargaionicanegativo
a FNBES NJI-RyjneGdpiliedet
neutralizarpatogenoscomoVibrio

A Un Micro Nano Bubbl@VINB)tiene un

medidade 0.1to 10.0micrones

A Efectivoen lostanques
: (iie maduracionpara
oOhT " -
eliminar el biofilm plr
lasparedesde los
estangques


http://advocate.gaalliance.org/wp-content/uploads/sites/3/2016/02/Abdelrahman-Fig-1.jpg

Electrolysis

, Currently being tested in 300 ponds in Thaila

Anaerobic Conditions

Tuxir. MNon-Toxic Non-Toxic

axi!:

Accumulates in Pond Bottom
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1. Create a greater diversity of micamyganisms

2. More balanced and stable pond environment
3. Lower pathogenic Vibrio concentrations

4. Reduced incidence of diseasetbreaks




BF-CHI BF#2  BR.S  BF.G

Conventional
protocol

Greater diversity of beneficial organism
Balanced pond ecosystem

Natural foodavailability (copepods, etc)
Low pathogen levels

Inhibits quorum sensing of Vibrio

Narrow diversity of micreorganisms
Dependence on artificial feeds
Favors multiplication of Vibrio sp.
Difficult to quickly balance ecosyste
Requires continuous sludge dischar
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rooting and growth. Number of microbes in one gram of gdlitgch).

Viruses; 1,000,000,00(

Bacteriac 100,000,000

Fungi- 1,000,000
Algae- 10,000

Protist¢ 10,000

a h &oilds living, and we must nurture its natural ecosystegn




Fermentation =>
Sreening => Add




Fermented rice bran (FRB) + probioticgrebiotics produces
an abundance of live microrganisms and beneficial bacter

within 7 days. This bicolloid-rich water is pumped from a
reservoir into the nursery raceway or pond, providing a

healthy ecosystem for the posarvae.
S




+58%  Productividad (Ib/ha)

4.087,75
3.727,37 3.632,65

3.357,85 34577

2.780,14

2.362,28
1.971,24 2.104,41
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i LosGranJerosISra2|ileros
; \ , necesitaiX

A30%utilidadesmimi#io =
ACrecimientode 1.5gramospor semanaf
ASobrevivencianas de 50% ‘
ADensidadle siembramas de 20/m2
A 2,000 kgpor hectariaper ciclo




Muito Obrigado



