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Abstract

Building a small scale aquaponic system can beidered as a source of profit. On the same flooa &m® products
could be yield: fish and plants (herbs, vegetaldakids, ornamentals). The small scale aquaposieraywas built in
the laboratory of Fisheries and Aquaculture offaeulty of Animal Science of the University of Agimmic Sciences
and Veterinary Medicine in Bucharest. It has twemponents, namely component of aquaculture and pydios
component. The aquaculture component is represégtadank with a volume of 450 | and the hydropaomponent
that is composed of a parallelepipedic box linethwiVC foil of 0.5 mm. PVC film's purpose is to agt water in the
hydroponic component. The parallelopipedic box masle of OSB with reinforcements made of pine timbée
substrate chosen for plant growth was river grawt dimensions between 8 and 16 mm. The surfatairedd for the
plant growth was 1 fnWater recirculation was done with a pump withuatiible flow of 300 to 1000 | / h. An aerator
with two diffusers was used to assure the fishirapn and the nitrification processes. Consttiosts,
initialization and use of such a system are snmadl@o not require special knowledge, tools or skillhis system can
be built and used in spaces where there is nolglitysof using soil for plant growth (balconiegrtaces, etc.). This
way one can have available herbs, vegetables asH fish, even in an apartments building.

Keywords: aquaponics, construction, cost, soilless.

1. INTRODUCTION

Aquaponics is the combination between aquacultatehgdroponics. It combines the two in one
integrated system that grows fish and plants tageth this system the fish eat the food, metabolis
it and generate waste. This waste (mainly ammari@)aken up by bacteria and transformed into
substances available to plants. The plants useéasudes produced by bacteria and purify the water,
so it can be used again and again. The only wated in an aquaponic system is the one lost
through evaporation. This way an aquaponic systees wvery little quantity of water comparing to
aquaculture or hydroponics. If someone uses anpami@ system have two benefits from it,
namely fish and plants (vegetables, aromatic plamtsamentals). The aquaponics systems may be
of three types, namely: Nutrient Film Technique MYk a commonly used hydroponic method,
but is not as common in aquaponic systems. In Nistems, nutrient rich water is pumped down
small enclosed gutters; the water flowing downgdhbt#er is only a very thin film. Plants sit in sinal
plastic cups allowing their roots to access theewanhd absorb the nutrients. NFT is only really
suitable for certain types of plants, generallyyageen vegetables, and larger plants will haw ro
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systems that are too big and invasive, or theymecimo heavy for the lightweight growing gutters.
Media filled beds are the simplest form of aquapsnihey use containers filled with rock medium
of expanded clay or similar. Water from a fish tamkumped over the media filled beds, and plants
grow in the rock media. This style of system carrdoein two different ways, with a continuous
flow of water over the rocks, or by flooding andhitiing the grow bed, in a flood and drain or ebb
and flow cycle. Deep Water Culture works on theaia# floating plants on top of the water
allowing the roots to hang down into the water.sI¢an be done in a number of ways. This method
is one of the more commonly practiced commercighods. DWC can be done by floating a foam
raft on top of the fish tank; however a more commmathod is to grow the fish in a fish tank and
pump the water through a filtration system, andtimto long channels where floating rafts filled
with plants float on the water surface and extthetnutrients.

2. MATERIALSAND METHODS

The aquaponic system was built at the laboratorfisfieries and Aquaculture of the Faculty of
Animal Husbandry of USAMV of Bucharest. Type of ®m chosen: Media (river gravel) Filled
Beds. The reasons for choosing this alternative: fedia (river gravel) has multiple purposes,
namely: it serves as a support for the plant, exsstine availability of nutrients to plant roots,
ensures the availability of oxygen to plant roetssures aeration of water that flows back to thle fi
tank, provides bio filtration and nitrification amdakes the water reusable for fish. To achieve all
these goals the preferred method is the one odlit@pand draining. This is achieved most simply
by a siphon system.

Aquaculture component (Figure 1) consists of a taitk dimensions of 1.00m (L) x 0.62m (I) x
0.8m (h), resulting a total volume of 0.498, nthe volume of water will be 0.450°(450L).

Figure 1. Fish in Aquarium

Hydroponic component (Figure 2) is made of OSBermally lined with 0.5 mm sheet folded into
two layers, to prevent leakage. OSB is made ofralletopipedic box with dimensions of 1.25m
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(L) x 0,85m (1) x 0.35M (h), thereby to obtain apt growth area of 1.06%and a volume of 0 37
m®. The box was filled with the graded gravel withesianging from 8 to 16 mm. Gravel was used
because it works to support plant roots and sugpertievelopment of nitrification bacteria.

Figure 2. Hydroponic component

The water pump used was flow adjustable from 1500@0 | / h flow rate was adjusted to achieve a
full cycle of filling and emptying of hydroponic ogonent in half an hour. To achieve the cycle of
filling and emptying of the hydroponic component,ball siphon was used (Figure 3), the
components of this are: PPR pipe 32 mm; PPR ad3dgterm/1” exterior; PPR adapter 32 mm/1”
interior; PVC pipe 75 mm, a thin flexible hose ceaoted to the top of the PVC pipe was used to
stop siphoning.

PVC Pipe D=75

PPR Pipe D=32

PPR Adapter 32/1" ext

PPR Adapter 32/1" int
Drainage slots

PPR Drain pipe D=32

Figure 3. Bell siphon
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Oxygen enrichment of water was achieved using h payformance aerator with two diffusers and
adjustable airflow that can reach up to 400 |/ly(iFe 4).

The reason for choosing this aerator was motivatedhe need of oxygen for growth and fish
welfare and needs of nitrifying bacteria to oxidem®monia and form the nitrates required plant
growth.

Figure 4. Aerator

To ensure plant growth and photosynthesis the ligig provided by a 600 W horticultural lamp
(Figure 5).

Figure 3. Horticulture lamp

3. RESULTS AND DISCUSSIONS

At the end of the experiment was obtained a systéma plant growing area of one square meter
and a volume of water for fish growth of 400 lit¢Fsgures 6.7 and 8).

In this system one can grow different species sif 8uch as catfish, carp, ornamental fish species
that are suitable for feeding pelleted feed (Fidi)re

Also in the hydroponics component of this systera oan grow plants such as herbs, vegetables,
ornamental plants.

Building such a system is relatively easy and caratcomplished in a relatively short time and
with relatively low costs.
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The costs of building such a system, excludinghtla@ work, are: parallelopipedic box made of
OSB - 80 lei, Aquarium — 400 lei, Pump — 150 legrdtor — 170 lei, Pipes, adaptors, hoses — 30
lei, River gravel — 20 lei, Lamp — 200 lei, Total 850 lei (233 Euro).

igure 8. Peppers

Figure 7. Parsley

Figure 6. Basil

Figure9. Fishin aquacultureomponent

66

http://www.natsci.upit.ro




Current Trends in Natural Sciences Vol. 5, Issue 9, pp. 62-67, 2016

Current Trends in Natural Sciences (on-line) Current Trends in Naturaiébces (CD-Rom)
ISSN:2284-953X ISSI9284-9521
ISSN-L:2284-9521 SIS-L: 2284-9521

4. CONCLUSIONS

At the end of building the aquaponic system it basn found the following:

1. Aquaponic system building is relatively easy andgoot require knowledge or special skills.

2. The cost of building a small-scale aquaponic systeralatively low.

3. Acvaponic system maintenance is easy and can kelgoanyone.

4. One may enjoy getting fish meat and plants (herbgetables, ornamentals) over a long period
of time.

5. A small-scale aquaponic system requires no spepetes to be located (can be placed on the
balcony of a building).
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