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Goddek, S., Joyce, A., Kotzen, B. and Burnell,
G.M., 2019. Aquaponics Food Production
Systems,  Combined  Aquaculture  and
Hydroponic Production Technologies for the
Future. Springer. 619P.

Guillaume, J., Kaushik S., Bergot, P. and
Metailler, R., 1999. Nutrition and feeding of
fish and crustaceans. Springer-Praxis Pub., UK,
408P.

Hambrey Consulting., 2013. Aquaponics Research
Project, The relevance of aquaponics to the New
Zealand aid Programme, particularly in the
Pacific. Commissioned Report, New Zealand
Aid Programme, Ministry of Foreign Affairs and
Trade, December 2013.

2lo o5l S 00 5l G el G 0,90 SO0 gl canlis
S g5 o pll Sl £, 55LS 1AWV 5 Ll
s SY gasrs el (gauding 0l adei ol cus
i) o el Y game lgie 4 Ll as e g SsglsST
ao,e (sidy DY game Cuodle 4y x93 L .00 )5 o 00938l
EASER b KB ol 0 o sl LS 5 Sl
3098 g0 00isS O gl gl cwlio 9109 4yt Lol ;|
sty a5 oSy 3 ) s 305l glins 5L 5o
2 S SaplsST degeme 2 50wl Fipn il
5 st b gliss 3,0 52 WE Sl s lgise JLocy

P W
Allison, E.H., 2011. Aquaculture, fisheries, poverty
and food security. World Fish Center, Working
Paper 61. 63P.
El-Sayed, A.M., 2006. Tilapia culture. Edited by
CABI Publishing, Cambridge, USA.


http://ornamentalaquatics.ir/article-1-387-en.html

[ Downloaded from ornamental aquatics.ir on 2026-06-16 ]

1P JW /Y 03l /pdd jw Sl

o) bl

Hazrat Ali, M. and Cagauan, A.G., 2007.
Relationships between Secchi disk visibility,
water temperature and dissolved oxygen in
freshwater fishpond Bangladesh. Bangladesh
Journal of Fisheries Research, 11(1):45-50.

Hussain A.S. and Brown P.B., 2024. A literature
review of tilapia/lettuce aquaponics production
status, varieties, and research gaps. Aquaculture
research, Vol. 2024, ID 2642434, A Medium
Scale Home. Aquaponics System.
https://www.researchgate.net/publication/338396
878

Joo, J.H., Moses, A., Choo, S. and Lim, J., 2024.
Accelerating Aquaponics Adoption in Asia:
Essential Technical and Policy Considerations.
Journal of Advanced Agricultural Technologies,
11(1):8-12.

Karlsdottir, S.K., 2012. Aquaponics — Grenn
vekst, Funded by Nordisk Atlantsamarbejde
(NORA) 2011-2012, Project No 510-072, Final
report from the project, September 2012.

Kiu, Q.S.C., Teoh, C.Y. and Ooi, A.L., 2024.
Aquaponics vs recirculating aquaculture system:
assessing productivity and water. use efficiency
of native fish species Empurau (7Tor tambroides)
and Jelawat (Leptobarbus hoevenii) compared to
red hybrid tilapia. Sains Malaysiana, 53(4):747-
757. http://doi.org/10.17576/jsm-2024-5304-02

Makhdom, S., Shekarabi, S.P.H. and Shamsaie
Mehrgan, M., 2017. Biological nutrient
recovery from culturing of pearl gourami
(Trichogaster leerii) by cherry tomato (Solanum
lycopersicum) in  aquaponic system.
Environmental Science and Pollution Research,
24:20634-20640

Mashaii, N., Rajabipour, F., Hosseinzadeh
Sahafi, H. and Hafezieh, M., 2020.Greenhouse

tilapia culture in aquaponic system. Journal of
Survey in Fisheries Sciences, 7(2):209-217.

Mashaii, N., 2023. An investigation on production

components of tilapia culture in Aquaponic
System. Final report of the project, National
Research Center of Saline Water Aquatics,
Iranian Fisheries Science Research Institute,
87P. (in Persian)

Mashaii, N., Rajabipour, F., Hosseinzadeh

Sahafi, H., Hafezieh, M. and Ghaedi, A., 2023.
A Qualitative Analysis of the Aquaponic System
Products. International Journal of Advanced

Multidisciplinary — Research and  Studies,
3(4):190-196.

Mchunu, M., Lagerwall, M. and Senzanje, A.,

2017. Food Sovereignty for Food Security,
Aquaponics System as a Potential Method: A
Review. Journal of Aquaculture Research &
Development, (7):1-9. DOI:10.4172/2155-
9546.1000497.

Mudashiru, R.B., Yusuf-Olawuyi, M., Tijani, A.,

Umar, L., Okeke, F., Adeyemi, O., Amototo,
I. and Salaudeen, F., 2025. Design and
Construction of an Aquaponics System: A
Sustainable Approach to Enhancing Local Food
Security in Offa, Nigeria. ABUAD Journal of
Engineering Research and Development,
8(1):50-60.

Némethy, S., Bittsanszky, A., Schmautz, Z.,

Junge, R., Kémives, T., 2017. Protecting plants
from pests and diseases in aquaponic systems.
In: Ecological Footprint in Central Europe.
Multiauthorial Monograph. pp. 166-179. The
University College of Tourism and Ecology
Press, Sucha Beskidzka, Poland, 2016. ISBN:
978-83-926999-3-4

Pantanella, E. and Colla, G., 2013. Saline

aquaponics opportunities for integrated marine


http://ornamentalaquatics.ir/article-1-387-en.html

[ Downloaded from ornamental aquatics.ir on 2026-06-16 ]

e 309 0y Lidi 2o pli g5 A g

ol g Sl

aquaculture. International aquaponic conference:
Aquaponics and global food security, 19-21 June
2013, University of Wisconsin-Stevens Point.

Pohshna, C., Singh, N., Ajaykumar, K. and
Khose, S.B. 2024. Aquaponics: An approach to
Sustainable Agriculture. Agriculture & Food E-
Newsletter.
777WWW.AGRIFOODMAGAZINECO.IN

Rafiee, Gh.R., Saad, Ch.R., Kamarudin, M.S.,
Ismail, M.R. and Sijam, K., 2019. Effects of
supplementary nutrient in an aquaponic system
for production of ornamental red tilapia
(Oreochromis sp.) and lettuce (Lactuca sativa
var longifolia). Journal of Survey in Fisheries
Sciences, 5(2):65-75.
DOI:10.18331/SFS2019.5.2.7

Rajabipour, F., Mashaii, N., Sarsangi, H.,
Mohammadi, M. and Matinfar, A., 2017. An
Investigation on Tilapia Culture in Aquaponic
System in Iran. Modern Agricultural Science
and Technology, 3(5-6):12-17.

Rakocy, J.E., Bailey, D.S., Shultz, R.C. and
Thoman, E.S., 2004. Update on Tilapia and
vegetable production in the UVI aquaponic
system. pp. 676690, In Blivar, R.B.; Mair, G.C.
& Fitzsimmons, K., eds, Proceedings from the
Sixth International Symposium on Tilapia in
Aquaculture, Manila, Philippines.

Rakocy, J.E., Bailey, D.S., Shultz, R.Ch. and
Danaher, J.J., 2019. Fish and Vegetable
Production in a Commercial Aquaponic System:
25 Years of Research at the University of the
Virgin Islands.
https://www.researchgate.net/publication/267427
890

Romana-Eguia M.R.R.,, Eguia R.V. and
Pakingking Jr.R.V., 2020. Tilapia culture: the

basics. Aquaculture Department, Southeast
Asian Fisheries Development Center. 54 P.
Salamroodi, E., Rafiee, Gh., Rezaei-Tavabe, K.
and Hashemi, S., 2020. Effect of dietary-
vitamin B3 on immunity indices of Nile tilapia
and growth (Oreochromis niloticus) of lettuce
(Lactuca sativa) in an aquaponics system.
of  Fisheries,  73(2):163-174.
DOI:10.22059/jfisheries.2020.300760.1159. (In

Persian)

Journal

Sallenave, R., 2016. Important water quality
parameters in aquaponic system. Cooperative
Extensive Service, College of Agriculture,
Consumer and Environmental Services. New
Mexico State University. Circular, 680P.

Singh, A.K., 2019. Emerging issues and
sustainability of booming tilapia production in
India. [International Journal of Zoological
Investigations, 5(2):43-51.

Somerville, C., Cohen, M., Pantanella, E.,
Stankus, A. and Lovatelli, A., 2014. Small-
scale aquaponic food production, integrated fish
and plant farming. FAO Fisheries and
Aquaculture Technical Paper 589. Food and
Agriculture Organization of the United Nations,
Rome.

Stickney, R.R., 2000. Encyclopedia of aquaculture.
Wiley & Sons Pub. 1063P.

Thorarinsdottir, R.I., 2015. Aquaponics
guidelines. Haskolaprent, Reykjavik, Iceland.
65P. DOI:10.13140/RG.2.1.4975.6880

Zhang, Y., 2025. Tilapia in China: Easy to farm but
harder to sell. https://aquaasiapac.com/
2025/02/08/ tilapia-in-China-easy-to-farm-but-
harder-to-sell/


http://ornamentalaquatics.ir/article-1-387-en.html

[ Downloaded from ornamental aquatics.ir on 2026-06-16 ]

Journal of Ornamental Aquatics Vol. 13, No.2

Simultaneous Production of Red Hybrid Tilapia (Oreochromis niloticus x O. mossambicus)
and Vegetables in a Small-Scale Household Aquaponics System
Mashaii N.'"; Alinezhad, S.%; Fatahi S.3

“"Nassrinmashaii@yahoo.com

1-National Research Center off Saline waters Aquatics, Iranian Fisheries Science Research Institute,
Agricultural, Research, Education and Extension Organization (AREEO), Bafgh Yazd, Iran, P.O. Box:159
2-Institute of Agricultural Education and Extension, Agricultural Research Education and Extension
Organization (AREEQ), Tehran, Iran

3-Negin Sabz Abbar Co., 100km Yazd, Bafgh Road, Iran

Abstract

Aquaponics integrates recirculating aquaculture and hydroponic plant cultivation, enabling efficient nutrient
recycling and reduced water consumption while contributing to household food security. The present study
evaluated the production performance of a small-scale household aquaponics system consisting of a 1-m? fish-
rearing tank and a 3-m? plant-growing area over two consecutive six-month production cycles. The production of
red hybrid tilapia (Oreochromis niloticus X O. mossambicus) reached 26.6 and 25.0 kg during the first and
second production cycles, respectively. Plant yields included 10.7 and 1.8 kg of peppermint (Mentha piperita),
9.0 and 16.7 kg of celery (Apium graveolens), and 2.6 kg m™ of sweet basil (Ocimum basilicum). Annual
projections indicated that the system could produce more than 50 kg of tilapia together with substantial quantities
of fresh vegetables. The results demonstrate that small-scale household aquaponics systems can simultaneously
produce fish and vegetables within a limited space while promoting efficient resource utilization. Such systems
represent a sustainable approach to household food production and may contribute to improved food security,

reduced water use, and diversified livelihoods at the household level.

Keywords: Aquaponics; Red Hybrid Tilapia; Sustainable Food Production; Integrated Fish—Plant System; Leafy
Vegetables; Household Food Security; Recirculating Aquaculture
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