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Abstract:

Introduction: Aquaponics is the integration of a hydroponic systems with recirculating aquaculture that
removes waste and metabolites produced by farmed fish from the environment through nitrification and
their absorption by plants. Production in an aquaponic system plays an important role in preserving water,

soil, the environment, and food security.

Materials and Methods: The combined production of tilapia and plants in two separate aquaponic
systems on a home scale with a space of 1 m? for fish farming and 3 m? for plant cultivation was
investigated over a 7-months period. Hybrid red tilapia (Oreochromis niloticus x O. mossambicus) were
stocked at a density of 60 fish/m3 in set 1 (water salinity of 2.3 ppt) and set 2 (water salinity of 11 ppt)
with an average weight of 45.6 and 51.7 g, respectively. Vegetables, medicinal plants, and fodder were

grown in the troughs.

Results and discussion: The production rate of cultured tilapia was 21.6 kg/m? in set 1 and 20.9 kg/m? in
set 2. During the 7-month production period on 3 m? of the cultivation area, in set 1, peppermint (Mentha
piperita), beet (Beta vulgaris) and argula (4Argula eruca sativa) had yields of 28.6, 28 and 13.7 kg
respectively, and in set 2, glasswort (Salicornia sp.) had a yield of 64.8 kg.
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Conclusion: Combined production of fish and plants in home aquaponic systems aims to provide
continuous access to fresh, healthy food, leading to household food security and contributing to local

economies, especially in small and rural communities.

Keywords: Aquaponic, home-grown, tilapia (Oreochromis niloticus * O. mossambicus), plant products,

salinity
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Figure 1. Schematic diagram of IBC tank
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Figure 2. Average monthly air temperature (°C) in home grown aquaponics sets 1 and 2, February-September

2021
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Figure 3. Monthly average dissolved oxygen (mg/1) (right) and pH (left) in water from home grown aquaponic
sets 1 and 2, February-September 2021

DA BT e ¥ 5 (Sl Sl ST ae gazme ST 55 () pH. 5 (ol ) MG/ J s 0508 wlale ke ¥ S8

VFo
30 16
25 T
= I |
; 20 > ‘:%
e 5 8
B
= 10 5); 4
’ | N1 8L N kT ﬂ
o M0l 8
& & DS &S e A o'
< & O R «\‘“é \\& *3" ?Q L & \ﬂ-&
- = & &% N
" ,-__& o
OSet1 mSet2 OSet1 mSet2

Figure 4. Monthly average salinity (ppt) (right) and electrical conductivity (mmhos/cm) (left) in water
from aquaponic sets 1 and 2, February-September 2021
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Table 1. Amount of ammonium, nitrite, nitrate, sodium, potassium, calcium, magnesium, and iron (mg/l) and

TDS (ppm) in water of Aquaponic set 1, February-September 2021

TDS Fe Mg Ca K Na NO3- NO2- NH4"
February 2340 0.03 54 194 26.52 772.8 35 0 0
March 2300 0.03 56 192 25.74 784.3 35 0 0
April 2680 0.06 59 219 21.84 752.1 75 0 0.2
May 2850 0.08 62 231 26.13 706.1 30 0 0.2
June 3700 0.16 60 236 42.12 929.2 30 0 0
July 3260 0.03 59 230 51.09 1232.8 35 0 0
August 3460 0.02 72 201 46.8 1248.9 100 0.05< 0.3
September 3200 0.01 64 255 52.65 1297.2 75 0.2 0

&gxlﬁTwngﬁppm ijDS,(mg/l)ysT} ra_ﬂcr:.«lf‘r:.wl:.lcf_u\w ‘Q\J:._JALJ_J:.:ch_,:S}nTJ\J.&A Y Jads
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Table 2. Amount of ammonium, nitrite, nitrate, sodium, potassium, calcium, magnesium and iron (mg/1) and

TDS (ppm) in water of Aquaponic set 2, February-September 2021

TDS Fe Mg Ca K Na NO3- NO2- NH4*
February 9970 0.02 87 338 70.98 3447.7 5< 0 0
March 10500 0.04 88 339 81.12 3827.2 10 0 0
April 11680 0.03 88 227 87.36 4330.9 45 0 0.1
May 10570 0.03 87 336 96.33 4232 15 0.03 0.2
June 7410 0.41 86 300 95.94 3919.2 30 0.02 0
July 9710 0.01 82 280 84.24 3489.1 25 0 0
August 8280 0.01 84 232 71.37 29016.4 10 0 0

.MT@:Q\.\”V}\.‘?%JS@Y)\ s gaze

Sles gozma 53 Olale Ok 0y sblb (Sl
YA e3gdoes 53 095 slgsl ;5 Y 5 é.g:;ﬁ‘;.\'
Ol bl o 5 45 (0 JSK8) 5 0 8 FVA
93 5 Olabe olg O uzia\.:a oM phe odias


http://dx.doi.org/10.71901/jad-2025-2-887
http://aqudev.liau.ac.ir/article-1-887-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOI: 10.71901/jad-2025-2-887 |

Vo weilizes OS5 (Oreochromis niloticus * O. mossambicus) s 3 4 s WIS e L 55 5 Shes

Body Weight (gr)

O
‘\Q

" b 0|

%

[

1

|

& N} G >
W« © N xF

OSetl mSet2

Figure 5. Average monthly body weight (gr) of tilapia fish in aquaponic sets 1 and 2, February-September 2021
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Table 3. Monthly average and 7-months crop production and estimated monthly monoculture, in 3m? of
cultivation area in home grown aquaponics

Aquaponic set

Plant

Average monthly

Monthly monoculture

harvest (kg/m?) estimate (kg/3m?) (kg/3m>)
Peppermint

+

(Mentha piperita) 1.36+0.34 4.08 28.6
Beet
+
: (Beta vulgaris) 1.33+0.75 4 28
Argula 0.65+0.39 1.95 137
(Argula eruca sativa)

D) Glasswort 3.08 94 o4

(Salicornia sp.)
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.Cewl 03 o (Sallenave, 2016
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