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odern aquaculture is becoming increasingly intensive to meet the growing demand for
fish and shrimp. However, intensive farming can create several challenges, including
accumulation of organic matter, ammonia and other nitrogenous wastes, deterioration of
water quality, disease outbreaks and increasing dependence on formulated feeds.
Aquamimicry is an emerging aquaculture approach that attempts to imitate the natural aquatic
ecosystem inside a culture system. Instead of depending only on external feed and frequent
water exchange, aquamimicry encourages the development of beneficial microorganisms,
phytoplankton and zooplankton. These organisms form a natural food web that can support
cultured animals and contribute to water-quality management.
The basic philosophy is simple:
“Work with nature rather than against nature.”
Aquamimicry has received particular attention in shrimp farming, but several of its principles
can also be applied to fish culture.

What is Aquamimicry?

The term aquamimicry combines aqua, meaning water, and mimicry, meaning imitation. In
aquaculture, it refers to management practices designed to reproduce some of the ecological
conditions found in natural aquatic environments. Natural ponds, estuaries and coastal waters
contain complex communities of bacteria, phytoplankton, zooplankton and other
microorganisms. These organisms continuously recycle nutrients and organic matter.
Aquamimicry attempts to encourage similar biological processes within a managed culture
pond or tank.

An aquamimicry system generally focuses on:

e Beneficial microbial communities

e Natural plankton production

e Zooplankton development

e Organic matter recycling

o Stable water quality

e Reduced accumulation of toxic metabolites

o Improved availability of natural food

Unlike a system based entirely on chemical or mechanical control, aquamimicry places
greater emphasis on biological management.

How Does Aquamimicry Work?
The principle can be understood through a simple natural food-web concept:
Organic matter — Beneficial bacteria — Phytoplankton — Zooplankton — Fish/Shrimp
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AQUAMIMICRY: BUILDING A NATURAL AQUATIC FOOD WEB

Zooplankton
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When suitable organic substrates and microbial preparations are used under appropriate
conditions, beneficial bacteria can multiply and participate in decomposition and nutrient
cycling. Phytoplankton use available nutrients for growth, while zooplankton feed on
microorganisms and phytoplankton. The cultured fish or shrimp can then obtain nutrition
from this naturally developed food web. One important feature of aquamimicry is the
promotion of zooplankton, particularly copepods, which are an important natural food for
many aquatic animals, especially during early life stages. Thus, the pond becomes more than
simply a place containing water and cultured animals—it functions as a living biological
ecosystem.

Role of Fermented Products

Fermented products are commonly associated with aquamimicry practices. Fermentation can
be used to prepare organic substrates containing microorganisms and metabolites that may
support the development of desirable microbial communities. Depending on the culture
system and local practice, farmers may use fermented agricultural materials or other suitable
organic substrates. However, farmers should understand that more organic material does not
necessarily mean better production. Excessive application can increase oxygen consumption,
organic loading and deterioration of water quality. Therefore, fermented materials should be
applied according to the requirements of the particular culture system and monitored
carefully.

Importance of Beneficial Microorganisms

Microorganisms are the foundation of a healthy aquaculture ecosystem. Bacteria help break
down uneaten feed, faeccal matter and other organic materials.

Beneficial microbial communities can contribute to:

e Decomposition of organic matter

e Nutrient recycling

e Transformation of nitrogenous compounds

o Competition with undesirable microorganisms

e Production of microbial biomass

o Stabilization of the pond ecosystem

A healthy microbial community can therefore act as a biological water-treatment system.
However, microbial activity depends strongly on environmental conditions such as
temperature, dissolved oxygen, pH, salinity and availability of organic carbon. Good aeration
and regular monitoring remain essential.

Zooplankton: Nature’s Natural Feed

One of the most interesting aspects of aquamimicry is the development of natural
zooplankton populations. Zooplankton such as copepods can provide an important natural
food source for shrimp and fish. They contain proteins, lipids and other nutrients and may be
particularly useful for young animals.

A simplified food chain can be represented as:
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Nutrients — Phytoplankton — Copepods/Zooplankton — Shrimp/Fish

The development of this natural food web may help provide continuous availability of small
natural food organisms in the culture environment. For nursery systems, maintaining suitable
natural food organisms can be especially valuable because small fish and shrimp have high
nutritional requirements during their early growth stages.

Aquamimicry and Water Quality

Good water quality is essential for successful aquaculture. Poor management of feed and
organic matter can result in accumulation of ammonia, nitrite and other undesirable
compounds. Aquamimicry attempts to use biological nutrient cycling to reduce the
accumulation of organic wastes.

Important water-quality parameters that farmers should regularly monitor include:

Dissolved oxygen Maintain adequate oxygen through aeration
pH Avoid sudden fluctuations
Temperature Maintain species-appropriate conditions
Ammonia Keep as low as possible
Nitrite Monitor regularly
Alkalinity Maintain adequate buffering capacity
Salinity Maintain suitable level for the cultured species
Transparency Observe plankton development and water condition

These values are culture- and species-dependent, so farmers should follow recommended
ranges for their particular species and farming system. Aquamimicry should never be
considered a substitute for routine water-quality monitoring.

Aquamimicry Compared with Conventional Culture

Traditional intensive aquaculture may depend heavily on formulated feed, water exchange
and mechanical management. Aquamimicry instead attempts to increase the contribution of
the natural biological community.

Conventional approach

Feed — Animal — Waste — Water exchange

Aquamimicry approach

Feed + Organic nutrients — Microorganisms — Plankton — Natural food — Animal —
Nutrient recycling

The second approach attempts to retain and recycle a greater proportion of nutrients within
the production system.

Potential Benefits for Farmers

When properly managed, aquamimicry may offer several potential benefits:

1. Development of natural food

The system encourages phytoplankton and zooplankton, providing additional natural food
resources.

2. Biological nutrient recycling

Microorganisms help recycle nutrients and decompose organic matter.

3. Improved ecosystem stability

A diverse microbial and plankton community can contribute to a more biologically balanced
culture environment.

4. Reduced dependence on water exchange

Better biological management may reduce the need for frequent water exchange in some
systems, although the requirement depends on stocking density and water quality.

5. Potential feed-saving effect

Natural productivity can supplement formulated feed, particularly when the natural food
community is well developed.
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6. More sustainable production
By emphasizing nutrient recycling and biological processes, aquamimicry fits well with the
broader objective of environmentally responsible aquaculture.

Important Precautions

Aquamimicry is not simply the addition of probiotics or fermented products to a pond. It
is a broader ecosystem-management concept.

Farmers should avoid:

o Excessive addition of organic materials

e Overstocking

o Inadequate aeration

e Sudden changes in water quality

e Uncontrolled fermentation products

e Complete dependence on natural food

e Ignoring ammonia and nitrite measurements

Aeration remains extremely important, particularly in intensive systems, because
microbial decomposition and animal respiration consume oxygen.

Farmers should also maintain good biosecurity, proper feeding practices and regular
observation of animal health.

Future of Aquamimicry

The future of aquamimicry lies in combining traditional ecological knowledge with modern
aquaculture technology. Sensors, automatic aeration systems, water-quality monitoring,
probiotics, microbial analysis and precision feeding can be integrated with aquamimicry
principles. Future research should focus on identifying beneficial microbial communities,
optimizing fermentation practices, understanding plankton dynamics and quantifying the
contribution of natural food to fish and shrimp growth. The approach may become
particularly useful in developing low-water-exchange and environmentally responsible
aquaculture systems.
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