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FACILITIES: Lined pond and Raceways

Marine Station of Aquaculture —
Fed. Univ. of Rio Grande - Brazil



Evolution/Historic of marine

shrimp culture:
Stocking densities




Shrimp culture in 80°s
Low stocking densities — 3 or 7 or 10/m?

| Low productivities:
0.3-1.0 ton/ha/harvest

30 — 100 g/ m?/harvest




Shrimp culture in 90°s
Higher stocking densities — from 10 to 30/m?

Productivities:
1.0 to 2.0 ton/ha/harvest

100 — 200g/m?/harvest




Waddell Mariculture Center —-SC - USA

=+ Middle 90’s
™ Hopkins et al.,1995;
Specie: Penaeus vannamel;
& ¥ Stocking density: 40-50/m?2

| Productivity around: 5 ton or
5000kg/ha/harvest

or 500g/m?2




Browdy, 2001:
-Belize Aquaculture

-Intensive system based in bioflocs - 100 to 150 / m?2
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BFT System : Asian Southeast Last 12 years
(Lined ponds from 0.2 to 2.0 ha)

Indonesia, Thailand, others
Production from 1 to 2 kg/m?
Equivalent to 10 to 20 ton/ha
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WMC Raceway Harvest Data

Nov. 2000 Jan. 2002 Mar. 2003 | Nov. 2004
Days 140 140 132 132 140 76* 113
Density (shrimp/mz) 200 200 300 300 300 300 420
Final Weight (g) 19.3 | 189 14.6 154 | 17.1 16.6 21.0
Survival (%) 60.1 63.9 70.5 71.7 55.2 91 79.5
Productivity 2.3 2.4 3.1 3.3 2.8 4.5 6.8

(kg/m?)
FCR 28 | 2.8 1.8 20 19 1.5 1.9




Highest production in raceways (USA)

2008 - In Oceanic Institute (Hawaii, EUA), Otoshi et al. reported 10.3 kg/
m2 (103 ton/ha) . Initial stocking density of 828 Shrimp/m? (Final stocking
density of 562 shrimp/m? .

2009 — Samocha, et al reported production up to 9.75 kg/m3 in Corpus
Christi (Texas) with initial stocking density of 530/m?3



Relationships with stocking density

Cannibalism Stress Density-dependent effect Temperature
Competition = Water quality(nitrogen,
for food — oxygen, etc.)
Stocking
Inverse : density Artificial substrates
relationship : reduce relatively
Growth stocking density
In\./erse - Turbidity
relationship
Survival /transparency

Compensatory growth with density
reduction - Multiphase systems

Compensatory growth with density
reduction - Partial harvesting
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Superintensive Culture of White Shrimp, Lifopenaeus vannameli,
in a Biofloc Technology System in Southern Brazil at Different
Stocking Densities
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TABLE 1. Performance parameters of Litopenaeus vannamei cultured in a bioflocs technology system at different

stocking densities over 120 d.!

150 shrimp/m? 300 shrimp/m? 450 shrimp/m?
Initial weight (g) 0.96 + 0.28 0.96 + 0.28? 0.96 + 0.282
Final weight (g) 15.6 + 1.70* 7 16.8 £ 0.93% 9.0 + 1.20
Survival (%) 92.0 + 2.55? 81.2 + 3.09° 75.0 + 3.74¢
Biomass (kg/tank) 150.7 + 25.0° 286.5 + 39.5 212.6 + 44.8°
FCR 1.40 + 0.09* 1.29 + 0.05 2.41 £ 0.55°
WGR (g/wk) 0.85 + 0.06? 0.92 + 0.03? 0.47 £ 0.09°
Productivity (kg/m?) 2.15 + 3.8 \ 409 + 6.8 y 3.04 £ 7.0°

FCR = feed conversion rate, WGR = weekly growth rate.
1'Values are means of replicates + standard deviation. Different superscripts in the same row indicate significant

differences (P < 0.05).






Improvements in Biofloc Systems management

Culture facilities
The use of microbial loop
Nitrification process

Alkalinity/pH/CO,
TSS It was started to develop
Aeration Systems new technologies of

\ertical substrates each part of the system
Water management

Reuse of water
Stocking densities
Feeding management
Probiotics
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Greenhouse enclosed raceways for shrimp culture in superintensive biofloc system.
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Better biofloc formation, nitrification process and shrimp
biomass was about 60% higher in blower (Diffused-air).

Auguisculy Inn (2017 25:147-162 @ Crosahdark
A 10 DO TS s 1O ] -0 -

The use of different aerators on Lifopenaceus vannamei
biofloc culture system: effects on water gquality, shrimp
growth and biofloc composition

Gabriele Lara' - Dariano Krummenauver' + Paule C. Abren' -
Luis H. Poersch' + Wilson Wasielesky Jr."

Received: 13 August 20015 f Accepted: 9 May 2006/ Published online: 13 bMay 2016
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Abstract This study evaluated the eflfects of differem acration ypes on water quality, shrmp




Mixed aeration system: Injector (a®) and aerotubes

Vertical movement of water



Brazil Study Results Encouraging For Injector
Aeration In Super-Intensive Shrimp Culture
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Total Suspended Solids control

Aquaculture Research

Aguacualture Research, 2015, 1-10 doi: 10,1111 are 12949

Effect of different total suspended solids levels on a
Litopenaeus vannamei (Boone, 1931) BFT culture
system during biofloc formation

Carlos Augusto Prata Gaona', Marcos Souza de Almeida®, Veronica Viau®, Luis Henrique
Poersch® & ¥ =

'Marine Station | #Aquacult Int
*Biology of Repr] DO 10.1007/510499-016-9983-2 Cra

University of Bud
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Biofloc management with different flow rates for solids
removal in the Litopenaeus vannamei BFT culture system
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Plinio Schmidt Furtado' + Luis Henrique Poersch' «
Wilson Wasiclesky Jr.'
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The Effect of Solids Removwal on YWater Quality, Growweh
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TSS were kept below 400 mg/L
Tool: Settling tanks (clarifiers)

entrance exit



Control of Alkalinity/pH/CO,

Contents lists available at SciVerse ScienceDirect

Aquaculture

journal homepage: www.elsevier.com/locate/aqua-online

Effect of calcium hydroxide, carbonate and sodium bicarbonate on water quality and
zootechnical performance of shrimp Litopenaeus vannamei reared in bio-flocs

technology (BFT) systems

Plinio S. Furtado, Luis H. Poersch, Wilson Wasielesky Jr. *

Marine Station of Aquaculture, Institute of Oceanograp!

Wilson Wasielesky Jr.
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Abstract The reduction in all

Application of different doses of calcium hydroxide
in the farming shrimp Litopenaeus vannamei
with the biofloc technology (BFT)

Plinio S. Furtado + Carlos A. P. Gaona + Luis H. Poersch -

Aquacult Int (2015) 23:345-358
DOI 10.1007/s10499-014-9819-x

The effect of different alkalinity levels on Litopenaeus
viannamei reared with biofloc technology (BFT)

Plinio S. Furtado - Luis H. Poersch - Wilson Wasielesky Jr.




Alk >150mgCaCO,/L

t pH about 7.8 (7.4-8.2)
l <20 mgCo,/L (5)

26



Vertical substrates — -
(Needlona) s e

The use of biofilm and different feeding rates
in biofloc culture system: the effects in shrimp growth
parameters

Effects on nitrification, feeding
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and stocking densities
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Biofilm versus biofloc: Are artificial substrates for biofilm
production necessary in the BFT system?
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The amount of vertical substrates would be
100 % of lateral surface of the RW



Water management — Reuse of biofloc water for better nitrification

JOURNAL OF THE Vol. 45, No. 1
WORLD AQUACULTURE SOCIETY Febroary, 2004
doi: 1111 Ljwas. 12093

Ammonia (mg/L)

The Reuse of Water on the Culiure of Pacific White Shrimp,

Litopenaeus vannamei, in BFT System 3
Dantano KRUMMENAUER' o
. N ) . ) ==0%
Leaboratdrio de Carcinocaltuea, Instiruto de Qceanagrafic - Exvacdas Mavinha de Aguacoltura, =
Universidade Federal do Rio Grande (FURG), Rio Grande 96200 -0, RS, Brozil ?B +25%
TZACHI SAMOCHA g
- o ) . i < 50%
Texas AKM Agrillife Research Mariculiure Laborarory ar Flowre Bluff, 4307 Waldron Roadd, T
Corpus Cheisri, Texas 7RSI8, USA P4
7 2 =>e=75%
Luis POERSCH, GABRIELE LARA AND WILSON WASIELESKY JR.
=3te=100%

Labaratario de Carcinecultura, Institute de Oceanografia - Estagdo Marinha de Aquaculiura, Time (days)
Ulntversidade Federal oo Rio Grande (FURG ), Rio Groamde Q6207 -000, RS Brozoil \

Nitrite (mg/L)

40
o TaBLE 3. Performance pavameters of Litopenaeus vannamei in a 30-d stwcdy with no warer exchange and with
=—0% Biofloc-rich warer.’
—_—
-
}Q 20 =l 25% Percent enrichment with biofloc-rich water
é 0 25 50 75 100
0,
o | Pt 50% Final weight (g) 737 40,117 8.30+0.11° 8.28 + (.00 8424013 8,01 == 0. 10"
o 0 ght (g
2 Survival (%) 9213 65" QL0420 9093 +4.1* 91.60+ 6.24% 99.06 £+ 4.49%
1 3 5 7 12 19 22 30 =3=75% Weekly growth rate (g) 090+ 0012 1.12 £ 0.02° 1.11 £ 0.02" 1.14 &+ 0.03° 1.05 £ 0.02"
Feed conversion ratio 1.52+£0.12° 1.23 +0.18" 119+ 017" 0.844+0.19" 1.09 +0.21"
-20 N i 100% Yield/kg/m? 2.124+0.31* 2.35 £ 0.40¢ 2.35 £ 0.59* 241 055 2,48 £ 0.67*
Time (days) "Walues are means of replicates & SD. Different superscripts in the same row indicate significamt differences (7 = 0.05),




Probiotics to avoid vibrio infection

Journal of Applied Aquaculture, 26:370-379, 2014
Copyright © Taylor & Francis Group, LLC
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ISSN: 1045-4438 print/1545-0805 online

DOI: 10.1080/10454438.2014.965575

The Effect of Probiotics in a Litopenaeus
vannamei Biofloc Culture System Infected
with Vibrio parabaemolyticus

DARIANO KRUMMENAUER!, LUIS POERSCH!, LUIZ A. ROMANO?,

GABRIELE R. LARA!, PEDRO ENCARNAGCAO?,
and WILSON WASIELESKY, JR.!

Figura 3: Cordén nervioso con colonias de b:

- W .
acterias azuladas pertenecientes a vobrios (flecha). H-E 20 >
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Including new
management and
technologies

Master Thesis

400 shrimp/m?
500 shrimp/m?
600 shrimp/m?
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Hyperintensive stocking densities for Litopenaeus
vannamei grow-out in biofloc technology culture
system

Lucas Genesio P. da Silveira | Dariano Krummenauer |
Luis H. Poersch | Victor Torres Rosas | Wilson Wasielesky Jr

Instituto de Oceanografia, Programa de Pds-
Craduacs Abstract

uacao em Agulcultura - Laboratdrio de
Carcinocultura, Universidade Federal do Rio Searching for potential increases in shrimp yields, this study

Grande (FURG), Rio Grande, Brazl evaluated the effects of different stocking densities on water
Correspondence guality and production performance of juwvenile shrimp,
Wilson Wasielesky, Instituto de Oceanografia, Litopenaeus vannamei, reared on a biofloc-dominated system
Progr: de Pds-Graduacso lculbura -

=ma " em Aquicultura throughout 77 days. The organisms (1.27 + 0.54 g) were

Laboratério de Carcinocultura, Unlversidade
Federal do Ris Grands (FURG), Rio Granda stocked at three densities, 400 (T400), 500 (T500), and




FIGURE 1 Shrimp
growth at different
stocking densities in a
BFT system,
represented by mean
weight as a function of
Litopenaeus vannamei
grow-out. (*) Indicate
that a significant
differences (p < .05)
were observed by the
one-way analysis of
variance

15.00
13.00
11.00
9.00
7.00
5.00
3.00
1.00

Weight (g)

Days of culture

= T400 TS500 =4=T600




Table 2 - Means and Standard deviation of the L. vannamei zootechnical
performance parameters during 78 days BFT grow-out with different
stocking densities. Initial and final weight (g), final biomass (Kg tank™),
weekly growth (g week™), feed conversion rate (FCR), survival (%), and
yields.

Treatments
Parameters T400 T500 T600
Initial Weight 1.27 + 0.54 1.27 + 0.54 1.27 + 0.54
Final Weight 12.3 + 5,53 12.2 + 3.89° 10.2 + 3.49°
Initial Biomass 17.78 22.22 26.67
Final Biomass 140.83 + 1.91° 162.97 + 0.16% 174.35 + 13.57°
Weekly Growth 1.10+0.11 1.09 +£0.02 0.90 £ 0.08
FCR 1.79 + 0.02 1.82 +0.02 2.09 +0.20
Survival 82.31+9.13 76.67 +2.31 81.05+ 11.08
Yield (Kg m?) 3.52 + 0.05° 4.02 + 00620 4.22 + 0402
Yield (Kg m?) 4.39 +0.07° 5.03 + 0.08% 5.27 + 0.49}

WDifferent superscripts in the same row indicate significant differences according to the Tukey test (o =

0.05).

No significant
differences
between 500 and
600/m?



How to Increase

productivity in BFT Systems?

Pondisize | System Energ Ir?put DS | b eial Harvest Production Energy EWCBHCY"_*GI’HF
(Pond)| (Ha) | (M2) DoC | siomas (Ka | Size Mok | MBW (o) | Ka/Pd | Ka/Ha GP | Feed | (%) |Std Capacity| Efficiency
Phyto
! YO 6w |27 Py | 190 1 118 434 A7 21.28 1.60 | 75.72 560* 720
5306 m2 Final | 127 11,027 43 2326 | 11461 19,439 o
5 145 1 108 2092 59 16.95 407 -
Bio Floc | 18 (PW) | 31 (PW) B 2 121 1,016 55 1818 | 13508 22910 | 089 | 1.20 ’ 680" 739 Nyan IaW (2008) and WaSIGIeSky
5896 m2 Final | 131 10,400 52 19.23
3 146 1 109 2,108 56 17.86 30.95 .
Bio Floc | 18 (PW) | 30 (PW) 2 122 909 50 2000 | 14388 24219 | 056 | 1.14 ’ 680" 807 et al (2013) detected Important
5940 m2 Final | 130 11,279 a7 2128
4 ) W 1 85 1,962 93 10.75
Bio Floc | 16 (PW) [ 34 (PW)| 257 .
e e e | L effects of compensatory grow
S L T 62 | 1613 | y7969 38220 | 058 | 142 | sesa|  esor 1,124
4 127 2587 56 17.86 = = - -
N T Y T for L. vannamei in intensive and
Final | 155 7.192 47 21.28
1 84 924 86 11.63
T oo | e [ o nursery BFT systems
5 ) 9 (PW) 36 (PW)| 280 3 113 1324 &1 16.39 - .
ss00mz | BRFO0 | 3iany | e . = Vo p ras | 1237 4sde4 |0 | a1 fro235(  ee0 1,031
5 134 1.043 54 18 52
Final | 155 6177 50 20.00
1 110 1,166 [l 19.61 -
) T(PW) |28 (Pw)| 145 _— 86.35
6 Bio Floc 36U | 126U 2 124 367 49 20.41 6,545 26,180 050 | 110 680* 655
2500 m2 Final | 127 5012 47 2128
9 (PW) 1 110 892 &1 16.39
36(PW)| 145 2
7 Bio Floc | 3 (BL) 12 (BL) 2 124 323 =7 17.54 6,615 24
2500 m2 Final | 130 5400 54 18.52
82,849 24

Nyan Taw, 2008

Nursery of Litopenaeus vannamei Reared in a Biofloc System: The Effect of
Stocking Densities and Compensatory Growth

Author(s): Wilson Wasielesky , Jr., Charles Froes , Geraldo Foes , Dariano Krummenauer , Gabriele Lara
and Luis Poersch

Source: Journal of Shellfish Research, 32(3):799-806. 2013.
Published By: National Shellfisheries Association
DOI: http://dx.doi.org/10.2983/035.032.0323

URL: http://www.bioone.org/dov/full/10.2983/035.032.0323
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The effect of partial harvest on production and growth performance of =

Litopenaeus vannamei reared in biofloc technologic system

Lucas Genésio Pereira Da Silveira , Dariano Krummenauer, Luis Henrique Poersch,
Geraldo Kipper Foes, Victor Torres Rosas, Wilson Wasielesky Jr

Universidade Federal do Rio Grande (FURG), Instituto de Oceanografia, Programa de Pas-Graduagao em Aquicultura, Laboratorio de Carcinocultura, Rie Grande, RS,
Brazil




Objective

The aim of this study was to evaluate the effect
of partial harvest and possible occurrence of
compensatory growth of Penaeus vannamel in a
superintensive biofloc culture system.



Materials and Methods

* Twelve 35.000 L lined greenhouse

enclosed raceways '

 Initial stocking density: 500
shrimp/m?;

* Initial weight: 0.01 g;

* Culture length: 154 days;

1t Partial harvest: Day 98;

o 1St Partial harvest weight: 9.7 g.




EXPERIMENTAL DESIGN

First Harvest

Day 98 Day 112 Day 126 Day 140 Day 156
|
0% 100%
50% 50%
33% 33% 33%
20% 20% — 20% 20% 20%
l l l |
Percent Harvested ——— Timeline  — Partial Harvest Final Harvest




Harvest

Conical net for final harvest.

ra d uagao em

WAQUICULTURA

Universidade Federal do Rio Grande -FURG



Results - Growth

25+
First partial

20+ harvest
S 154
<
=
© 10-
O]

5_

O | | | | | | 1

0 3 6 9 12 15 18 21

Week

In day 98 it was possible to start to detect differences in growth
rates



Results after the first partial harvest

251

204

Growth ()

S

/
104

o} 3 6 9
Week

Growth was higher in partial harvest treatments (P<0.05).

Five

TO
T1
T2
T4



Results

Treatment Sézzt:?f Harvest Days WHe?g;xf?g) Biomass Crr% LTtizve Survival
0 500 F 154 16.36 122.01 3.48 43.67
1 500 1 98 9.75 73.00 2.08 90.95

250 F 154 18.93 132.06 5.85
500 1 98 9.63 49.36 1.41
2 335 2 126 14.34 75.72 3.57 90.56
170 F 154 18.50 92.82 6.22
500 1 98 9.75 29.93 0.85
400 2 112 12.28 50.69 2.30
4 300 3 126 15.23 36.75 3.35 85.04
200 4 140 17.74 57.02 4.98
100 F 154 20.19 40.55 6.14




Results

Treatment SSZ‘;E:R? Harvest Days WHe?éxteS(g) Biomass Crr% LTtine Survival
0 500 F 154 16.36 122.01 3.48 43.67
1 500 1 98 9.75 73.00 2.08 90.95

250 F 154 18.93 132.06 5.85
500 1 98 9.63 49.36 1.41
2 335 2 126 14.34 75.72 3.57 90.56
170 F 154 18.50 92.82 6.22
500 1 98 9.75 29.93 0.85
400 2 112 12.28 50.69 2.30
4 300 3 126 15.23 36.75 3.35 85.04
200 4 140 17.74 57.02 4.98
100 F 154 20.19 40.55 6.14




Results

Treatment Séiﬁt:?f Harvest Days WHe?g;\rqug) Biomass Crr%g't?ve Survival
0 500 F 154 16.36 122.01 3.48 43.67
1 500 1 98 9.75 73.00 2.08 90.95

250 F 154 18.93 132.06 5.85
500 1 98 9.63 49.36 1.41
2 335 2 126 14.34 75.72 3.57 90.56
170 F 154 18.50 92.82 6.22
500 1 98 9.75 29.93 0.85
400 2 112 12.28 50.69 2.30
4 300 3 126 15.23 36.75 3.35 85.04
200 4 140 17.74 57.02 4.98
100 F 154 20.19 40.55 6.14




Results

Treatment Stock!ng Harvest Days Harvestweight Biomass kg/ m_2 Survival
Density Cumulative

0 500 F 154 16.36 122.01 3.48 43.67

1 500 1 98 9.75 73.00 2.08 90.95
250 F 154 18.93 132.06 5.85
500 1 98 9.63 49.36 1.41

2 335 2 126 14.34 75.72 3.57 90.56
170 F 154 18.50 92.82 6.22
500 1 98 9.75 29.93 0.85
400 2 112 12.28 50.69 2.30

4 300 3 126 15.23 36.75 3.35 85.04
200 4 140 17.74 57.02 4.98
100 F 154 20.19 40.55 6.14




Results

Treatment Partial Harvest Survival Biomass Productivity
(%) (Kg) (Kg/m?)
T0-1F 0% 48.23% 135.02 3.85
T1-1P1F 50% 90.95% 205.09 5.85
T2 -2P1F 33% 90.56% 217.90 6.22
T4 - 4P1F 20% 85.07% 214.89 6.14

Better results in partial harvest treatments (P<0.05)



Quadratic Regression

Productivity
8
1 4
< 5 y =-0,002x2 + 0,1515x + 3,5061
<L R2 = 0,9945
0
0 10 20 30 40 50 60

Percent
According to the quadratic regression a partial harvest of 38% would
give us the best productivity



What percentage should be collected by partial
harvest on raceways?

Number of Final Total number | Percentage i
serital - 33% i1s closer to 38%
harvest . .
— o B 1 100% detected In quadratic
1 - . " regression.
1 4 25%
1 5 20%
— 3 1435 About 1/3 each
1 8 12.5% I
— - L harvest!
B 10 10%




Conclusion

The results confirm that Is possible to increase
productivity In a superintensive shrimp BFT culture
applying partial harvests (about 1/3), due to
compensatory growth stimulated by periodic reductions
of initial stocking densities.
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Otoshi et al 2007:

Shrimp Behavior May Affect Culture Performance
At Super-Intensive Stocking Densities

... the results showed

that crowding behavior associated
with high density

may have negatively impacted
shrimp growth, irrespective

of water quality????




Recirculation of 48 times per day (2 X / hour)

* BFT culture in a Raceway with mature

bioflocs

* Macrocosm to keep same BFT water quality
for all treatments (Different stocking
densities)




Design Experimental

Phase 1: Post Larvae - 0,002g
Stocking densities: 3750, 7500, 11250 e 15000 /m3

Phase 2: Juveniles de 1,04 g
Stocking densities: 750, 1125, 1500, 1875 e 2250/m3

Phase 3: Juveniles de 6,09 g
Stocking densities: 500, 750, 1000, 1250 e 1500/m3.

Phase 4: Juveniles de 12,51 g
Stocking densities: 375, 750, 1125 e 1500/ms.

- Each phase lasted 40 days.



Table 1. Water quality parameters of each experimental phase of Litopenaeus
vannamei culture in BFT system under different stocking densities.

Temperature

(¢C)

D.0. (mg.L?)
Salinity (g.L?)
TSS (mg.L?)
SS (ml.L?)
TA-N (mg.L%)

NO-,-N (mg.L?)

NO-,-N (mg.L%)

29321

7.1+0.9

6.23+0.7

33.3+0.3

280 +56.1

25.4+0.2

0.19+0.12

2.85+1.15

8.3+2.7

283 +1.7

7.2+1.2

4.6+0.5

33.5%0.5

254 +£99.2

20.8+0.5

0.21+0.17

3.51+1.36

10.2+3.0

27.2+2.7

731

5.36+0.9

33.2+0.2

372 +£70.2

26.9+0.6

0.32+0.15

422+1.8

13.4+£4.5

| phasen | Phase2 | Phase3 | Phased _

28.7+2.4

7.2+1.1

486+0.4

324+0.1

259 +66.1

21.3+0.8

0.12 +0.09

0.56 £0.14

19.3+7.2



Phase 1 - PLs

] 13750 17500 T11250 T15000

0.002 +
0.002 + 0.001 0.002 + 0.001 0.002 + 0.001
0.001
. FW(g) | 0.59+0.1a 0.43+0.1b 0.39+0.1b 0.30+0.1c

0.98+0.1a 1.01+0.1a 1.21+0.2a 1.65+0.1b
S (%) 95.3+2.26a 94.4+6.13 a 94.3+2.23a 84.5+5.16 b
Yield (kg.m3) 2.12+0.3 ¢ 3.00+0.5b 4.04+0.5a 3.93+0.4a




Phase2 —-fromltob6g

S (%)

Yield (kg.m

.3)

1.04+0.1

6.37+0.7 a

1.56+0.2a

85.2+t74a

4.0610.3c

1.04+0.1

6.11+0.8a

131+0.1a

89.1+9.7a

6.12+1.1b

1.04+0.1

570 0.9 a

1.55%0.2a

88+16.8a

752+15a

1.04+0.1

5.17+1.1b

1.89+0.4a

65.5+85b

6.35+0.8b

_ T750 T1125 T1500 T1875 T2250

1.04+0.1

5.12+09b

245+0.6b

60.3+159b

6.95+0.9 ab



Phase 3 —from 6 to 12¢g

_ T500 1750 T1000 T1250 T1500

6.09 £ 0.7 6.09 £ 0.7 6.09 £ 0.7 6.09 £ 0.7 6.09 £ 0.7
10.54 + 9.68 £
11.04+£09a 10.17+0.87 b 10.29+2.1b
1.87b 1.77b
1.18+0.5a 1.29+04a 1.39+0.6a 1.85+0.3b 1.98+0.5b
54.06 £ 8.1
S (%) 88.3+t7.2a 92.8*6.3a 91.1+10.1a 62.6+1.2b
c
7.51+0.7
Yield (kg.m3) 4.87+0.5¢ 7.07+0.4b 9.35+1.0a 8.26+0.9a

ab



Phase 4: From 12 to 18g

_ T375 T750 T1125 T1500

FCR
S (%)

Yield (kg.m"

%)

1251+1.3

20.27*1.5a

151%0.1a

97.1+13a

73710.8¢c

1251+13

17.58+19b

1.73%0.1b

959+39a

12.59+1.0b

1251+1.3

17.31+19b

1.78+0.03 b

73.2+12.7b

1423+t1.1a

1251+1.3

17.16 +1.7 b

201+0.1c

47.5+159c

12.18+1.1b



Quadratic regressions were applied to determine the maximum
“carrying capacity” when excluding the effect of water quality

Phase 2
Phase 1
5- 8
I S
' IS
£ 41 = 61
g 2
=7 2 a1
= 5 =
Z 2 B - 2
= y = -1.778E-08x2 + 0.0005056x + 0.41 é Y= -2.789E-06x“ + 0.009968x - 1.694
=} i ) 7
21 0.9661 & [ Rz2T0.8339 ]
C T T T 1 O T T T T 1
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N 2 104
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= =
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= S 5 =-1. - 2+0. - 1.
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The maximum carrying capacity in different growout phase in
superintensive BFT culture.

Table 1: Stocking density, survival and Biomass of L. vannamei in different phase.

- Density Survival (%) Biomass
(shrimp/m3) (Kg/m?3)

1,500 88.0 7.52

4.05

1,000 91.1 9.35

750 95.9 12.59




Conclusions

Nowadays .................. from4to6
kg/m?3
Future .............. We can think about

in productions ranging from 10 a 15
Kg/m?

Anyway, several technologies should
be developed to improve the
productivities yet!
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