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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

* Corresponding Author: nassrinmashaii@yahoo.com

67


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

[ Downloaded from aqudev.liau.ac.ir on 2025-07-27 ]

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

7A A G 2P s amis NP ¥ Ol 3 oyleds (R 5 J s ps 5T anw s 4,
DOI: 10.71901/jad-2025-2-887

n . . n

Oreochromis niloticus X 0. ) 3 8 & st WS Bl Wdgi & Ko
GBS Igw 30 S i lg5 T i 38 LiliSo OWLS 9 (mossambicus
Sglaie

T19 (o 3 B K Jlhe gy g

35 BLoss ST 0L 5T Lo Dlidos 38 50 0528 (S p ke Dl o 0550318 s 7 5 o s Dl Olajlo )

VEOPANA Ly g VROV V/YE a5 b

°

.o

Obale L g o A 5 o e 5 Y 52 45 ol (55 5 5 (555 15 2T b S aset i plis) 31 S sle Sl ST

58 5 T Lo 5 Sl ST w53 W5 S o 25l Lo 51 OWLS Loy T Clor 5 0 gl 25 b 511 (05
(e 33 3 e 5 STy ALE SV a5 LIS ol ol Wy ol (s p 53 3l B (gME Ctal 5 ) e
Vooyss oS 5s elE s G AT sl s caSe e ) sl L Sl e 53 (gline glaiss 58 b e oS5l ST
V 48 gazes 53 (Oreochromis niloticus X O. mossambicus) 3 5 L s LIS o L5 Ol (255 S5 ) p 3550 anle
,;.Mwu{%&,u”ﬁ,gw« Ol 53 Coend VY (6558) ¥ 48 gama 53 5 YV/F Sldie 4 (a5 S Y/ (5 48)
s Beta vulgaris) K , ,use (Mentha piperita) Jils gln ) a8 pomes 53 (LS mh e e Yo A5 aale Sk oo
ol (Y 4sgeme 3 5 il a5 b6 Jgames rjfjlf VWY 5 YA NS 5w s b drgula eruca sativa) ol
Sl ST slade gomn 53 olE 5 alepl 5 A5 Cdls Conlio 25 guamen o S US #F/A W 5 | (Salicornia sp.) b, Sl
Lﬁu,,,&?;clﬁ)“;ﬂ,gu,t,m;u;sw&s“\,su6\4;‘;,,&%,;“.11_,}ajt:‘si.‘x;%:bw;,uaanwéu

Dy g S

&35 ¢ AE SN gamms (Oreochromis niloticus % O. mossambicus) Wds « Kb 51,5 T 1 Gols” Silods”

nassrinmashaii@yahoo.com : oL jlsedgs *


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

[ Downloaded from aqudev.liau.ac.ir on 2025-07-27 ]

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

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

55 i 33 T i 3
sl 4§ Cichlidae ol sl 4 Ghate LS ale
3 Gl el SIS s 53 Ay 6l
L g gn 2 g (25 Oliale Sl o3l 5l nl (slasi S
Dadgar et al., ) Sl Ol 5| o s T 51 5l 65
Oreochromis ol |5 WD 45 (2014
el s OT gls auyls 5 508 & s wiiloticus
Pl Mg Lphor o3l oy Oler lassisS
I 00 31 S 8 T 53 Sl ST s 53 LS
5 e Olge 4 USDA jeme Cowd g 5,05 al
Good Agricultural ) o (g0l sl
ol el ol g 5 (Practices Program, GAP
Wl gyl ekl Gble 31 (ol 53 05871 (5558
Rakocy e ) 55, o )8 & Jd 5 555 0 K 0T
b My sl rags 0 b iS5 (al, 2019
5 ARaLST plie 55 STl ST ot 55 LS
odaT s 4 A5 (Gl b 8 ) g (55l
ol Wlods s OV g CaS
Rajabipour, 2015; Rajabipour et al., 2017; )
Rafiee et al., 2019; Mashaii, 2023; Mashaii,
Al iy s Shes sl gladle s uomen (2023
(s > (Cyprinus  carpio)  J yozs 255
Lactuca ) I8 oS Cakisn glaoS'1 5 b &S 18T
o - ﬁb s «(Nazari et al., 2023) (sativa
J5 Gl SOnl ST ptuen 55 C ol sl
Aoy sbarls s By el 5 0S5, YT
(Salamroodi et al., 2020 a and b) 8" 5 LS

RO PR TR

Sl plie 53 Oy 1 SSnlST (glapinm

.

4o\

33 S Tl e (sl S Syl ST
Sy ) Sl die 6 Ol 4 2 gladle
gl 03 5 BF IE a2y gl sl A5
S Jold s sl 0357 Iy o s g
—SHT S S L el Al (65)5LEST a5 sems
2 S Os 0blE W b B85k s
e 3l 5 ST S35 o (S g5 Ll
Loy 5 0Kl bl ol 4k
5 ol Sl s edd i DYy
Slp G, R e Sl e W5 e
os A 5 il sl ge Olejon 5 o 03,57 5 olS i,
Hussain and ) >33 o C3L3L ale S5,
.(Brown, 2024; Kiu et al., 2024

3 Cussdees b Gl oWSe &SI ST
bos S T Gadol oSl 5 OT O35 o i
LS o Jo 1 plberd pyen 5 35S 5 (D
bl s p4s (Hussain and Brown, 2024)
Ll 55 & ol 5l asle Sl ST T
VRGO R S Y P g5 S plie 5 Calises
18y 0 OV gamn £ 55 (ol ole DY 2o ) 5
338 o dlo ol e 53 056 Y s 4 g s 5
)38 A8 e Colas gl g e LBl Gl
duoms wlis 5 <SCis B L Gl 53 035 4
e Hlaw (G134 gy Carex 5 S OT
El-Sayed, 2006; Karlsdottir, 2012; Kiu et ) <!
Llg e ple o ol Sl adss Aal., 2024
e BT CdS w5 0k s
(e > A5 (Nikzad er al, 2024) >,


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

[ Downloaded from aqudev.liau.ac.ir on 2025-07-27 ]

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

\Fe¥ Q\.'.‘.w.:l] ccjb a)l.a..i cvﬁb)'}} Ju ‘6)}}4(5}3ij 4'1}‘:“’

s e T 4 VL 1 ale g SSU (s 5
Al g eSKb 4 by o 4 LI 5 Bl
JJ;%;J.,A@): lﬁdbamﬁié\ﬁ.ﬁdﬂ?ﬁ
b o Jad 53 T 035 08 sl s T

Wby S el ST

Figure 1. Schematic diagram of IBC tank
IBC &S5k eSles I ) s

Oreochromis ) ;55 & s WS Olab

¢S Sl Jeol> &S (niloticus x O. mossambicus
2 S g g ade P (ST L sy 2S5 0y
S FOF 055 e b 4 Y 5 ) slaas e
S8 gy s 4 LS (G5l 0,3 0 S OV
ol o3 dse 5 ol QLS (Ol e I ol
Ocium ) jew Olowy 5\ 4 gozes S5 55 (o
(Allium ampeloprasum) 6(; o 5 basilium
Brassica ) ;a3 oS (Letiuce sativa) S
gl «(Apium graveolens) .5 S oleracea
Origaum ) 555+ «(Mentha piperita) ks
oldw (Melissa officinalis) « s ;5L «(vulgare
Beta ) K, % (Argula eruca sativa)
3 5 (Sorghum sp.) slade )5 5 (Vulgaris

Lo Sl 0SSy 5 ¢ Jils plins oL oY 4 yazms

2S5 ey b (Sl s )by s sl
S s g S ST sirinl
Cad oo b Olgr Gble 51 (ol 5o 5 Liur nle
Llas S5 eslimal sy 5 edd LiuledT
My ol s, 5> (Somerville et al., 2014)
e 53 AE IV 5 LW b g
23 b i sl S plde 5o SylS)
L Ol sl SSnlST assame 33 53 5588

.C'_,.w‘a.\.fbw)jd)jwﬁts\.&é)ﬁ

by w9y 9 3lg0
Db Mgl 9 S cCigs 95T i 51>
ols 9

S e ol S S Sl ST slad

Sl oS S ma e Yy ale usp O
Somerville et al, ) Lawa Cwls LSJ\;’- Ay
Lol ol Sl S pl ST as gomee 55 (2014
3 Camd (Y ae 502ea) VY 5 () s saes) VY (g0
OL 3T (o Slidos 58 50 55 glaldS (glad 43 i5e
IBC? ¢SS6 aw s (g)lblely 3L Hes lasT
T 51 Sl ag 20 DXV slal & (V SK2)
ot S5 &S 55 . 2d, 44 sl s
g tu:)lt{@!;pw;\é;\suuu‘;ﬁ
Ol eSS K Sl el cas ol el
Fastle 0 il b &Ko O 6 5 ol i8S
A OT oy &Kl 40 gomn a sl s L
oslizal aslen gl p Sls Vs S 5 Csle
5 Lds , Sdee S L olS S lalsl; s

ST & 4 5 15 Gla S5k (555 2 s ouin

Intermediate Bulk Container?


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

[ Downloaded from aqudev.liau.ac.ir on 2025-07-27 ]

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

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

Bl Dppo & i e oo bug Sy
RIS
A 32k YO dlale Olabe e S Gl 5
T o JS Jsb 5 05 oilul 5 Cusls oSS
Olale  bme Sy i s (g, S o)l
daly Gb oMo fAs s B OS5

T Sy (Guillaume ez al., 1999) 3

Mou;;;m):(cf,l:{)gwéubo;,

FCR =

Do Olen 53 (p S S) (s Obale 035 Ll

Lk bl gz J guamee Oy S g OBLE
“'\ibjf C,..S ol CJ&\JJ{ Ck‘ﬂ 9 Jj..a;u O)9 9
LT s 4y o g )3 OWLE wlale 5 lutde
M (e fa ¥ e 53 (G 5 a0 sazme o Sl
wu’l}l{v\?‘jMLﬁVo)jaéjob)b.knjj
NPT SN
s Ol sl o g 4 5 esls O sl
— 5ok 48 53 4 lie b 3Ll Excell (16) 153!
4o gazma 93 G 2T Jelse 5 Olale O 05y sl
s L <o/ 0) t O ga3T 31 eslizal b oSS 0l ST
Jleaz| cla../ b Al sl pke L oslas oils

.Q;Q)yp:'/'b

el
5 Fasn Galime OT 5158 Slos () s
Sl wlale 5 Kle 45 51y Lt ol 5 ol S
o) Ksilor a3 Vo /Y=YA/F osgume 5 Isa los

55 Kl 4y ¥O/A-FA/Y 035 53 OT ST

05, «(Salsola sp.) Yl «(Salicornia sp.)
Py «(Panicum antidotale) 250k
5 Glesde &y (s S (Chenopodium quinoa)
b CiS Ol
¥V sl olsn oS sks e L lak
ela-Y) G5l OS50 A5 el s Lo
0033 (b 2Ll 4l (g > UL (g
S5 @le (e Jalse laie Ry
Ol Cisls, 5 cals 5 Sl (bae STy
Loebosn aale Sds 0y93 65 Sl S el
b o3 st Olale (s, $SSE OT zalS
33 Jgame Iy ok 28 OIS W5 o)

Lds oals Lyl

Sy

A Cslo sgis 5 b Sys, oSSE T gl
des s o ln slos ST 5 il 5 (e
LSS e g3 a s S5 W) Slesr peles
WJsbee 058t Jols OT la,sSb v (ol
Sy oSaws 51T S S Culas 5 g8 pH
sl On o S15 S ol sl s WTW
CS s oS Sl s
A% oslaw! Vaheb

o 4 ey 5 e gl Bl e
Jue Easylyte o&ws Luwg 50T oy S
j@mqtlaj”qﬁ}::ﬁ)mxc&ﬂcMedica
DpWT 51 b s &Sl 5T slacS ) aslizd U

ooy d e el slge ST 5 A0) b Jube

Electrical Conductivity, EC"
Total Dissolved Solids, TDS*


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

[ Downloaded from aqudev.liau.ac.ir on 2025-07-27 ]

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

\Fe¥ Ol:.«u.:l: crjb a)l.o.ﬁ: cr.A.s)'}S Ju ch))J.;‘_gj'.:Tw}? Aif.‘l.a

.(p:'/'ff) ML oLy )\ 48 gaee

35
25
20 W
15
10 I—}-I
0
9(‘.

Temperature (0C)
S

N

\Y
@ 2 9‘8 sQé

3

<&

- _H
~
-

\Al

a3 V4/V=Y4/F 03 gd>es 45 g.)T cles slale u:i"':"’

Gl o 5w (Y S8 Clesy o Sl

95 53 ol b LgLaC,;iJL:a O Sold s oM

& & & <+

0 S
S
B ,‘.o“* &

&
R
)

C—Minimum air Temperature sssss VMaximum air Temperature

~ Witer temperature set 1

= == Witer temperature set 2

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
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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
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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.)

Consulting, 2013; Tyson and Simonne, 2014;
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