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SUMMARY
The aquaculture farming is the fastest-growing sector in aquaculture, but environmental protection is

crucial for its sustainable future. New technologies are needed to achieve sustainability goals. Biofloc
technology (BFT) and the aquamimicry system are two innovative approaches in shrimp farming. BFT requires
a specific carbon to nitrogen C:N ratio for heterotrophic bacteria to manage water quality and provide additional
nutrition for shrimp. In contrast, the aqguamimicry system relies on organic carbon without a specific C:N ratio,
fostering a natural environment through the blooming of phytoplankton and zooplankton, particularly copepods,
in synergy with probiotics like Bacillus sp. and prebiotics from carbon sources like rice bran. This system
supports shrimp growth by providing natural live foods and promoting beneficial bacteria. Recent literature
indicates that the aquamimicry system is more environmentally friendly, sustainable, and greener than
conventional shrimp farming methods.

INTRODUCTION

In 2018, crustacean aquaculture, with an annual production of 9.4 million tons and a sale value of USD
69.3 billion(FAO, 2020)was the third largest and most lucrative sector in aquaculture. Notably, Pacific white
shrimp (Penaeus vannamei) and giant tiger prawn (Penaeus monodon) constituted 67% of total crustacean
production. However, the industry has significant environmental impacts, particularly in Southeast Asia, due to
waste discharge and the indiscriminate use of therapeutics. Sustainable practices are essential, with innovations
like biofloc technology (BFT) and aquamimicry emerging as promising solutions. BFT enhances shrimp growth
and water quality by promoting heterotrophic bacteria, reducing feed usage, and minimizing harmful bacteria.
Despite its benefits, BFT has limitations such as high energy consumption and infrastructure costs.Aquamimicry,
a newer method, overcomes these challenges by simulating natural conditions, promoting microbial growth, and
maintaining water quality with lower costs and environmental impact. Countries like Thailand, Australia, and
Vietnam have adopted aguamimicry(Zeng et al., 2020), which shows potential for sustainable shrimp farming by
creating environmental stability and reducing feeding costs.

Principles of Aquamimicry

The aquamimicry approach was developed in 2013 by SuteePrasertmark and VeerasanPrayotamornkul,
two Thai shrimp farmers. Its goal is to mimic natural aquatic ecosystems in order to increase the sustainability of
shrimp farming. The method uses helpful bacteria to improve the quality of the water and zooplankton to feed the
shrimp(Romano, 2017). Probiotics and carbon sources, such as rice bran, soybean, and wheat meals, interact to
enhance zooplankton blooms.These zooplanktons, which are abundant in vital nutrients, enhance the
immunocompetence and feed efficiency of shrimp. Probiotics and fermented carbon sources work together to
recycle nitrogenous metabolites and improve water quality. This synbiotic relation reduces the need for
pharmaceuticals and enables green aquaculture. The method proved its potential in finding a balance between
shrimp farming's cost-effectiveness and environmental sustainability(Butto and Haller, 2016).

Understanding and Identifying Aquamimicry and BFT Systems

Similarities present between aquamimicry systems and biofloc technology (BFT), such as the utilization
of external carbon sources for help with microbial protein production and water quality management. These
sources are commonly derived from crops and livestock feed items like molasses and cereals. To optimize the
growth of heterotrophic bacteria and the generation of biofloc, which provides additional food for shrimp and
lowers feed costs and the accumulation of nitrogenous waste, BFT especially needs a C:N ratio of about 15:1(EI-
Sayed, 2021). By using in situ bioremediation, it reduces water exchange and decreases the toxicity of nitrogenous
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metabolites.On the various hand, aquamimicry does not require a particular C:N ratio; instead, it concentrates on
preserving water turbidity levels that support the growth of beneficial bacterial colonies and increase floc
formation in shrimp during their growing phase. By balancing phyto- and zooplankton populations, this strategy
stresses the use of probiotics during the growth phase to improve water quality. Aquamimicry reduces the need
for chemical additives by reducing pH and dissolved oxygen fluctuations through the inclusion of fermented
carbon sources(Romano, 2017). While both systems seek to increase the sustainability of shrimp farming, they
take distinct approaches to controlling water quality and increasing productivity.

The benefits of using an aquamimicry system

e According with conventional systems, this system features a more effective culture.

e Probiotics' peptidoglycans can increase an animal's immunocompetence, and farmed shrimp are health due to
the produce bacterial secondary metabolites such liposaccharides

e Increased feed conversion ratio as a result of copepods and other zooplankton abundance.

e Reduces the possibility of disease outbreaks by promoting more welfare and natural conditions,

e Using it may reduce feed consumption and water exchange rates in significant, semi-intensive farming
systems.

e improves the total nutritional value of shrimp raised in aquaculture because live feeds are present in the
culture medium.

e Aquaculture farmers with less technical skills can build and operate the aqguamimicry system since it requires
less infrastructure, equipment, and knowledge.

The Importance of the fermentation process in aquamimicry system

In aquaculture, fermentation is a biotechnological technique that improves the nutritional content of
cereals and other unconventional protein sources. It includes the microbial breakdown of complex substances such
as lignocellulosic materials, which results in an increase in amino acids, proteins, vitamins, minerals, and fiber
while decreasing anti-nutritional factors (ANF) and fiberThis method improves animal growth rates and
digestibility by converting carbohydrates into microbial proteins in anaerobic conditions using microorganisms
including yeast, fungus, and bacteria.But compared to non-fermented feed, fermented grains including probiotics
have been demonstrated to greatly improve digestion in shrimp aquaculture. Fermentation is an enormous
advantage for rice bran, which is frequently utilized in aquafeeds due to its affordability and nutrient richness.
Higher protein content, better digestibility, and reduced levels of phytic acid, fat, ash, and ANF are all
characteristics of fermented rice bran. Research indicates fermented rice bran, which has a greater nutritional
content and digestibility than fishmeal, might be used in shrimp feed instead of fishmeal.

Studies on rice bran systems fermented by Bacillus indicate improvements in bacterial communities and
water quality indicators in shrimp cultivation settings.Shrimp health and production are enhanced by these
systems, which also reduce harmful strains like Vibrio sp. and increase beneficial bacteria like Bacillus sp.
Additionally, it has been discovered that enriched fermented rice bran containing Bacillus and Lysinibacillus sp.
modifies the bacterial populations in shrimp hepatopancreas, resulting in enhanced growth and survival
rates.Overall, rice bran fermentation offers aquaculture a sustainable, cheap way to improve nutrient availability
and lessen environmental impact, leading to better feed formulations and healthier shrimp production systems.

Populations of microbes in systems utilizing aguamimicry

In the shrimp farming system, controlling the microbial populations is crucial because it can stop
disease outbreaks. Based on the differences between the microbes in the gut of shrimp and the surrounding
microflora, aguamimicry may be able to provide insight into the overall health of shrimp cultivation (Zeng et al.,
2020). The microbial communities present in the shrimp intestine and its environs play a crucial role in the
aquamimicry system, serving as an ecological model that mitigates the risk of disease outbreaks during farming
operations. There is, however, a dearth of knowledge about the microbial makeup and variations in diversity in
the shrimp intestine within the aquamimicry system. According to the microbial diversity seen in the shrimp gut
can serve as an accurate representation of the health of the host. It has been shown that earthen ponds share
comparable sediment, surrounding water, and shrimp gut microbiota. According to some research, the gut
microbiota of shrimp is strongly correlated with their life stage and is not greatly impacted by the water around
them Shrimp may absorb a wide range of bacterial species from their surroundings, but only a tiny percentage of
these bacteria can effectively colonize the shrimp's digestive tract, according to a study by Xiong et al. (2018).
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Figure 1. Preparation of fermented rice bran. A: start of preparation (rice bran and probiotic). B: 24 hours after
preparation. (Image: Catalani, 2020)

Figure 2. A: Anaerobic fermented rice bran maintained for 24 hours in an experiment on feed replacement. B:
Application of fermented rice bran in pond during feed replacement experiment (Image: Goncalves, 2022)

Protocol for growing shrimp in an aquamimicry system

The most suitable source of recognized carbon for the aguamimicry system is rice bran, which bacteria
ferment. To make fermented rice bran, mix rice bran powder with water, probiotics, and hydrolyzing enzymes.
Then, let the mixture ferment for a full day. In this case, the addition of probiotic microorganisms via rice bran
exerts a synbiotic impact while serving as a prebiotic. 500 to 1000 kg ha-1 of fermented rice bran can be added to
aquamimicry systems. A week later, living foods—copepods in particular—begin to grow. Copepods form in the
cultivation pond at an appropriate density before shrimp PL stocking. Then, 10 to 20 organisms/m-2 of shrimp PL
are stocked. A daily dose of fermented rice bran (often 1.0 ml L-1) is supplied to the ponds during the rearing
phase to sustain floc floccule development and zooplankton blooms. The right amount of FRB to add to an
aquamimicry system depends on the water's turbidity level. Fermented soybean meal will subsequently be used
for feeding, which will save feed expenses. By generating low molecular weight peptides, increasing the
bioavailability of micronutrients, and lowering its ANF, the fermentation of soybean meal (SBM) can improve its
nutritional value and digestibility.

Additional benefits of the aquamimicry aquaculture system

The techniques employed to put this system into place are still somewhat varied and rely on things like
having access to different kinds of carbon sources, having enough capacity to produce, and how quickly the
accumulated sediments release. Probiotics are introduced to the system during the cultivation season to assist
preserve water quality and promote the production of floc floccules. To reduce the formation of biofilm, the
central drainage of the pond floor is gradually opened fifteen days after the shrimp post-larvae are stocked in the
raising system.Moreover,aquamimicry can be applied to intensive farming. Water from the growout pond is sent
to the sedimentation pond via the central drainage system. Fish culture can be used to produce catfish or milkfish,
depending on the salinity of these ponds. Fish can consume the oligochaete worms that grow as a result of the
debris that is stirred up by the fish. It flows to the biofilter pond, where fish like tilapia can be raised, from the
sedimentation pond. This reduces the quantity of waste in the water, allowing it to be pumped back into the
growout pond.
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The challenges and future perspectives

Aquaculture continues to evolve with new technologies, revealing associated difficulties over time. The
aquamimicry system, while promising, faces several challenges. Firstly, the technology is challenging to utilize in
indoor settings, requiring significant innovation to replicate natural conditions. Secondly, there is a risk of new
illnesses and viruses emerging, necessitating robust biosecurity measures. Thirdly, the requirement for large
sediment ponds to prepare soil after crop cycles limits its adoption on farms with restricted land
availability.Despite these challenges, the aquamimicry system holds significant potential for sustainable shrimp
aquaculture. Raising shrimp is a crucial economic activity, and innovative technologies are vital for its success.
According to Santhanam et al. (2020), the aquamimicry technique is environmentally friendly, enhances
production without heavily relying on natural resources, and supports social and economic sustainability through a
favorable cost-benefit ratio. Shrimp farming has benefited from using fermented bran with probiotics in the
aquamimicry system, improving growth performance and water quality. Shrimp in this system, naturally fed,
exhibit great immunocompetence and resistance, producing organic, antibiotic-free shrimp.

CONCLUSION

The aquamimicry system presents a promising, sustainable alternative for shrimp farming by emulating
natural aquatic ecosystems and enhancing water quality through the use of organic carbon sources and beneficial
microbial communities. By fostering the growth of zooplankton and probiotics, it reduces the reliance on artificial
feeds and chemical additives, potentially lowering production costs and environmental impact. The integration of
fermented rice bran and other organic materials further improves the nutritional content and digestibility of feed,
contributing to better shrimp health and growth. Despite its advantages, the aqguamimicry system faces challenges
such as the risk of new diseases, the need for adequate space for sediment ponds, and difficulties in indoor
applications. However, with continued research and adaptation, it holds significant potential for sustainable
shrimp aquaculture, aligning with the goals of environmental protection and economic viability. Future efforts
should focus on refining the technology, addressing its challenges, and expanding its application to various
aquaculture settings to ensure a more sustainable and productive future for shrimp farming.
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