Journal of Aquaculture Engineering & Fisheries Research

Extended Abstracts

Economically Viable Aquaponics: Mapping the Gap Between Promising

Potential and Current Uncertainties

Asael Greenfeld
Curtin University, Australia; Tel-Hai College, Israel

Keywords: Aquaponics , Hydroponics, Integrated farming system

Aquaponics or integrated farming of fish and plants, has potential for
sustainably producing high quality food, but has not become a commercial
success in most places. In recent years, aquaponics has been receiving
growing attention from the scientific community and the current literature
covers many aspects of aquaponics production. We reviewed the current
literature and classified the specific areas covered by each paper and
its contribution to cost reduction or benefit enhancement. Regardless
of contradicting views of current profitability, there seems to be a
consensus that: Bigger systems are economically superior to smaller ones;
profitability is sensitive to retail prices; perhaps most importantly, most
authors agree that commercial aquaponics can become more profitable
by improving business plans. We identified three under-studied aspects
that could each be a game changer for commercial aquaponics: Grower
considerations such as financial planning and risk management that may
affect potential growers’ initial engagement in aquaponics; consumer
perception of aquaponics products including willingness to pay more
for the added value; the economic value of environmental benefits of
aquaponic systems and ways to internalize them. We present some results
from our study on growers’ and consumers’ perception of aquaponics
that highlight the importance of case specific business planning and
market research. Further study of each of these three aspects will support
ongoing attempts to establish large-scale aquaponics as an economically
sustainable practice.

Introduction:

Aquaponics refers to any system that mixes standard cultivation (raising
aquatic animals like snails, fish, crayfish or prawns in tanks) with
agriculture (cultivating plants in water) in very dependent surroundings.
In traditional cultivation, excretions from the animals being raised will
accumulate within the water, increasing toxicity. In the associate degree
aquaponic system, water from the associate degree cultivation system
is fed to an agriculture system wherever the by-products are weakened
by nitrifying microorganism at first into nitrites and afterwards into
nitrates that are unit utilised by the plants as nutrients. Then, the water is
recirculated back to the cultivation system.

Aquaponics consists of 2 main elements, with the cultivation half for
raising aquatic animals and also the agriculture half for growing plants.
Aquatic effluents, ensuing from leftover feed or raising animals like fish,
accumulate in water thanks to the closed-system recirculation of most
cultivation systems. The effluent-rich water becomes hepatotoxic to the
aquatic animal in high concentrations however this contains nutrients
essential for plant growth. though consisting primarily of those 2 elements,
aquaponics systems area unit sometimes classified into many elements or
subsystems liable for the effective removal of solid wastes, for adding
bases to neutralize acids, or for maintaining water natural action. Typical
elements include:Rearing tank: the tanks for raising and feeding the fish;

Settling basin: a unit for catching leftover food and detached biofilms, and
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for sinking out fine particulates;

Biofilter: an area wherever the nitrification microorganism will grow and
convert ammonia into nitrates, that area unit usable by the plants:

Hydroponics subsystem: the portion of the system wherever plants area
unit full-grown by riveting excess nutrients from the water;

Sump: all-time low purpose within the system wherever the water flows to
and from that it's pumped up back to the rearing tanks.

Depending on the sophistication and value of the aquaponics system,
the units for solids removal, biofiltration, and/or the agriculture scheme
is also combined into one unit or scheme, that prevents the water from
flowing directly from the cultivation {part of|a half of} the system to the
agriculture part. By utilizing gravel or sand as plant supporting medium,
solids area unit captured and also the medium has enough extent for fixed-
film nitrification. the flexibility to mix biofiltration associate degreed
agriculture permits for an aquaponic system, in several cases, to eliminate
the requirement for an upscale, separate biofilter.

As existing agriculture and cultivation farming techniques kind the idea
for all aquaponic systems, the size, complexity, and kinds of foods full-
grown in associate degree aquaponic systems will vary the maximum
amount as any system found in either distinct farming discipline.

In the associate degree aquaponics system, the microorganism liable for
the conversion of ammonia to usable nitrates for plants kind a biofilm on
all solid surfaces throughout the system that area unit in constant contact
with the water. The submerged roots of the vegetables combined have
an oversized extent wherever several microbes will accumulate. Along
with the concentrations of ammonia and nitrites within the water, the
extent determines the speed with which nitrification takes place. Taking
care of these microorganism colonies is vital to regulate the complete
assimilation of ammonia and groups. This is often why most aquaponics
systems embrace a biofiltering unit, which helps facilitate growth of those
microorganisms. Typically, once a system has stabilised ammonia levels
vary from zero.25 to .50 ppm; group levels vary from zero.0 to 0.25 ppm,
and nitrate levels vary from five to a hundred and fifty ppm.[citation
needed] throughout system startup, spikes could occur within the levels
of ammonia (up to six.0 ppm) and group (up to fifteen ppm), with nitrate
levels peaking later within the startup part.[citation needed] within the
nitrification method ammonia is change into group, that releases H ions
into the water. Over time a personality's pH can slowly drop, so that they
will use non-sodium bases like hydroxide or hydrated lime to neutralize
the water's pH if short quantities area units naturally give within the water
to supply a buffer against natural action. Additionally, elite minerals or
nutrients like iron are added additionally to the fish waste that is the most
supply of nutrients to plants.

A good thanks to traumatize solids buildup in aquaponics is the use of
worms, that liquefy the solid organic matter in order that it is utilised by
the plants and/or alternative animals within the system. For a worm-only
growing methodology, please see Vermiponics.
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Conclusion:

Aquaponics represents the connection between water, aquatic life,
bacteria, nutrient dynamics, and plants that join in waterways everywhere
the planet. Taking cues from nature, aquaponics harnesses the facility of
bio-integrating these individual components: Exchanging the waste

by-product from the fish as a food for the bacterium, to be born-again into
an ideal fertiliser for the plants, to come back the water in an exceedingly
clean and safe type to the fish. a bit like mother nature will in each aquatic
scheme.
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