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Integrated Multi-Trophic Aquaculture (IMTA)



• Disease prevention in marine shrimps.

Vibrio spp (Fu et al. 2007; Huynh et al. 2011; Kanjana et al. 2011; Selvin

et al. 2011)

WSSV (Lin et al. 2011; Immanuel et al. 2012).

• Reduction of nitrogenated and fosfated compounds

• Enviromental sustainability.
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Some reasons for using Integrated Multi-Trophic
Aquaculture - IMTA
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Reduction of nitrogenated

compounds and assimilation

of microbial protein by

shrimp or fish cultured

(Avnimelech, 2009; Crab et al., 2012)

Balance C:N

Microbial community



Intensive system with zero or minimal water exchange presents:

• Large amounts of nitrogen (dissolved organic) and phosphorus

(dissolved inorganic and organic phosphate) (Silva et al. 2013a).

• Large amounts of total suspended solids, volatile suspended

solids (Vinatea et al. 2010)

• Biochemical and chemical oxygen demand (Samocha et al.,

2007)

• Large amounts of sludge (Coyle et al. 2011),

.



Gracilaria sp

• Tropical weather Rodophyta

• Agar agar

• Carragenan

• β-glicans

• Sulphated Polysaccharides



Evaluate the integrated biofloc system with 
Litopenaeus vannamei and Gracilaria, in 

relation to water quality and shrimp growth. 

FIRST EXPERIMENT

Use the two Gracilaria species in integrated
biofloc system with Litopenaeus vannamei

SECOND EXPERIMENT

Use the different Gracilaria biomass in 
integrated biofloc system with Litopenaeus

vannamei

Objective



Sustainable Mariculture Laboratory (LAMARSU) ,

Pernambuco Federal Rural University (UFRPE), 

Recife, Brazil.

Methods



• Phytoplankton and Cyanobactéria (Pereira-Neto et al. 2008)

• WSSV – Shrimp (hemolinfa e brânquias) (Lo et al., 1996).

10



Preparação do 
biofloco: 30 dias antes

Fontes de Carbono 
(melaço);

Nitrogênio (ração 35% 
P.B);

Relação 12:1

(Avnimelech, 2009)

Juvenis L. vannamei:

(2.63 g)

425 /m3

First experiment 28 days and second experiment 42 days



Trat. Seaweed biomass

(Kg m-3)

Control Shrimp monoculture -

SB Integrated biofloc system 

(Shrimp and G. birdiae

2

SD Integrated biofloc system 

(Shrimp and G. Domingensis

2
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Trat. Seaweed biomass

(Kg m-3)

Control Shrimp monoculture -

IBS 2.5 Integrated biofloc system 

(Shrimp and G. birdiae

2.5

IBS 5.0 Integrated biofloc system 

(Shrimp and G. birdiae

5.0

IBS 7.5 Integrated biofloc system 

(Shrimp and G. birdiae

7.5



Water quality parameters

• Temperature

• Salinity

• pH

• Dissolved oxygen

• Total ammonia

• Nitrite – nitrogen

• Nitrate - nitrogen

• Ortophosphate

• Settleable solids

• Alkalinity

• Total suspended solids

13

• Final weigth

• SGR

• Survival

• FCR

.

• Cochran & Shapiro-Wilk Test.

• ANOVA bi factorial.

• Kruskal-Wallis (alkalinity)

• Student Test (p<0,05)

• Tukey Test (p<0,05)

Zootechnical parameters

Statistic



Results

First experiment

Control
SB
SD
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Results

Second experiment

Control
IBS 2.5
IBS 5.0
IBS 7.5
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• The data for FCR (2.06–2.26) and weekly growth (0.81–0.98) in the biofloc

system with seaweed were similar to those observed by Ray et al. (2010, 2012)

and Schveitzer et al. (2013), with densities near 460 shrimp m-3.

• The increased results of final weight (6–21 %), weight gain (17–43 %), SGR

(16–36 %) and decreased FCR (21–28 %) in an integrated treatments (shrimp and

seaweed) indicate that the presence of seaweed improves shrimp performance in

a biofloc system.

• Cyanobacteria groups can negatively affect water quality by producing

compounds that are toxic to some aquatic animals because of their production of

toxins (Ju et al. 2008; Yusoff et al. 2010).

• The treatments with Gracilaria showed a decrease in Cyanobacteria density of

about 16 % compared with the control.

Discussion
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With the addition of seaweeds, NO3-N was the main form of inorganic nitrogen in

the tanks, followed by NO2-N and TAN which facilitates its removal, since NO3-

N and NH4
+ are the main forms of inorganic nitrogen removed by red seaweed

(Abreu, Pereira, Buschmann, Sousa-Pinto & Yarish 2011).

The higher crude protein content of shrimp in the IBS as compared to

monoculture was recorded in our study, similar to that previously reported by

Cruz-Suarez, Leon, Peña -Rodrıguez, Rodrıguez- Peña, Moll and Ricque-Marie

(2010).

A positive effect of seaweed biomass on the increased final weight, decreased

FCR, and increased yield was recorded in our study, similarly to Brito, Arantes et

al. (2014), using U. lactuca and L. vannamei in a biofloc system.

Discussion



Conclusions

The addition of Gracilaria to biofloc system can improve suspendes solids (SS)

concentration, decrease Cyanobacteria density and FCR, and increase shrimp growth

The presence of Gracilaria birdiae (2.5 and 5.0 kg wet weight m-3) in biofloc systems

improve water quality by reducing dissolved inorganic nitrogen (DIN), NO3-N and

Vibrio density, furthemore it increase shrimp growth and body protein content
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