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Project report Indoor aquaponics farm development

Y hteenveto

Projekti oli jatkoa aiemmin toteutetulle Euroopan meri- ja kalatalousrahaston Sisa-
Suomen kalatalousryhman rahoittamalle Indoor Aquaponic farm planning -projektille.
Tavoitteena oli edelleen kehitta4 sisatiloissa tapahtuvaa aquaponista kalojen ja
kasvien viljelyd. Nyt tarkoituksena oli tuoda laboratoriossa hyvaksi havaittu
menetelma hieman suuremman mittakaavan kokeiluun, joka oli noin 10 %
kaupallisesta mittakaavasta. Samalla menetelmaa oli tarkoitus kehittaa jatkuvasti seka
kokeilla uusia lajikkeita, jotta pa&staisiin tuotoksen, laatutekijoiden seka taloudellisen
kannattavuuden osalta mahdollisimman hyviin lukemiin. Myds ravinnepééastojen ja
erityisesti niiden vahentdmisen seuranta oli keskeinen tekija. Kokonaisuudessaan
kaksivuotisessa hankkeessa lopulta tahdattiin kannattavan, ymparistoystavéllisen ja
innovatiivisen liiketoimintamallin luomiseen maaseudulle, jossa esimerkiksi vanhoja
maatalousrakennuksia voitaisiin valjastaa uuteen liiketoimintakayttoon. Projekti oli

osa Faiga Atiquen véitostutkimusta.

Projektin toteutusaika oli hakemuksessa 12/2018 — 12/2020, mutta hakemuksen
taydennysten vuoksi paitds saatiin 7.1.2019. Kdynnistyksessa tapahtuneiden
viivastysten vuoksi projektille haettiin elokuussa 2020 jatkoaikaa vuoden 2021
loppuun saakka. Paatos saatiin 16.10.2020. Sen mukaisesti hankkeen uusi
tukikelpoisuusaika oli: tukikelpoisia ovat kustannukset, jotka ovat syntyneet
23.11.2018 - 30.11.2021 vélisen aikana. Viivastyksen syitd ovat olleet mm.
henkiléstomuutokset Sun Haoliangin jaadessa pois projektista, muutoshakemus
resurssien uudelleen allokoimiseksi, tarvikkeiden toimitusten viivastyminen seka

COVID-19 pandemiasta johtunut yhteiskunnan sulkeutuminen.

Testiympériston toteutusta varten vuokrattiin SSYP Kiinteistot Oy:lté teollisuushallin
paadyssé oleva huone Kangastie 1:ssd Saarijarvelld. Tila palveli hyvin projektin
tarkoitusta.



7.10.2020 my®onnettiin muutos projektin kustannusrakenteeseen. Henkiléstokuluihin
budjetoituja varoja siirrettiin kone- ja laitehankintojen kustannuksiin testiympériston

muuttuneen rakennussuunnitelman johdosta.

Projektin seurantaryhma kokoontui kerran, 16.6.2020. Vuoden vaihteessa 2020 / 2021
projektipaallikké Pekka Riipinen siirtyi toisen tydnantajan palvelukseen.
Projektipaallikoksi siirtyi Markku Paananen. Faiga Atique toteutti projektin
kaytannon toimenpiteet. JAMK Biotalousinstituutin muuta henkilstoé osallistui

satunnaisesti avustajiksi projektin toihin.

Projektissa toteutettiin kuuden linjaston tuotantoyksikko, jossa testattiin ja tutkittiin
eri kasvilajien ja kirjolohien tuotantoa aquaponisessa ympéristossa. Kaikkiaan kolme
eri testisarjaa tehtiin, joista kerattiin tietoa jarjestelmén toiminnasta, veden laadusta ja
kasvatusolosuhteista seka tuotannon tehokkuudesta. Havainnot ja tulokset lisasivét
ymmaérrysta aquaponisen tuotantojarjestelman mahdollisuuksista ja operatiivisesta
ohjauksesta. Koska tulokset liittyvat valmisteilla olevaan véitoskirjatutkimukseen,
niiden yksityiskohdat voidaan julkaista vasta vaitoskirjassa. Tuloksista Atique on
tehnyt kolme valijulkaisua. Alla olevassa Faiga Atiquen Kirjoittamassa

projektikertomuksessa on kuvattu yleistasoisesti projektin tulokset.

Kesédn 2021 aikana, jolloin testitilaan vieressa olleessa teollisuushallissa tehtiin
muutostoitd, testitilassa kévi varkaita, jotka veivét tuotantolinjoista osia. Uudet osat
jouduttiin hankkimaan, jotta paastiin toteuttamaan viimeinen koesarja. Y leisesti
voidaan todeta, ettd jarjestelmén rakentaminen ja pyorittdminen aiheutti merkittavésti

enemman kustannuksia kuin oli budjetoitu. JAMK Kattoi ylittyneet kustannukset itse.

Marraskuun 2021 aikana testausymparisto purettiin ja laitteet siirrettiin varastoon
Biotalouskampukselle, Tuumalantie 17, 43130 Tarvaala.

Vuodenvaihteessa 2021 / 2022 kaynnistettiin neuvottelu Jyvéskylan yliopiston
akvaattisten tieteiden, LUKE:n kalatalousyksikon ja JAMK:n kesken
projektikokonaisuuden kolmannen osan projektoimiseksi. Raportin laatimishetkella ei

kuitenkaan ole viel& 16ytynyt konkreettista ratkaisua toiminnan jatkamiseksi.



Projektin toteuttajat pitavat tarkednd, ettd projektikokonaisuus saataisiin toteutettua ja
siten saavuttaa mahdollisimman kokonaisvaltainen kuva aquaponisen menetelman
mahdollisuuksista. Erityisesti olisi tarpeellista tehda perusteellinen arvio aquaponisen
menetelman erityispiirteista ja niilla saavutettavista kilpailueduista. Vaikuttaa
selvaltd, ettd aquaponinen menetelma ei ole riittdvan tehokas, jotta silla voitaisiin
kilpailla volyymituotteiden, kuten kirjolohen ja standardi -salaattien tuotannossa.
Erikoistuneet kalankasvattamot ja kasvihuoneet voivat saavuttaa niin alhaiset
tuotantokustannukset, ettd nykykasityksen valossa aquaponisella menetelmalld ei

kyseiselle tasolle paasta.

Erityisen mielenkiintoiseksi tuleekin etsi& niche -markkinoita tuotteille, joita
perinteisilla tuotantomenetelmill& ei voida tai kannata tuottaa. Menetelman hyvin
joustava soveltaminen erilaisiin olosuhteisiin, kuten rakennettuun ymparistoon tai
vesipulasta karsiville alueille, saattaa tuoda sille myos ratkaisevan edun. Tutkittava
olisi menetelmé&an liittyvaa hyvin korkeaa prosessin hallinta- ja tuotannon
manipulointimahdollisuutta erikoislaatuisten vesielio- ja kasvituotteiden tuotantoon.
Tassa yhteydessa tulisi olla kiintedasti mukana tuntuma markkinoihin. Olisiko
markkinoilla piilevana yllattavia erikoistuoteodotuksia, joihin aquaponisella

tuotantomenetelmalla voitaisiin vastata.

Menetelman tekniseen ja mikrobiologiseen hallintaan on saatu merkittavasti lisaa
tietdmysté ja osaamista. Aika olisikin siirtdd huomio markkinoiden suuntaan ja
kaupallistamiseen liittyviin kysymyksiin. Projektissa hankitut tuotantolaitteetkin olisi
hyvé saada palvelemaan edelleen T&K -toimintaa, ja ehka alan koulutustakin.

7.2.2022

Markku Paananen

Jyvaskylan ammattikorkeakoulu
Biotalousinstituutti



Short description of the project idea
Faiga Atique

JAMK University of applied Sciences

Institute of bioeconomy

The goal of the Aquaponics indoor farm development project is to create a business
model based on indoor aquaponics method and to promote a research work to tackle
the challenges in aquaponics farming. The project is divided into three phases: 1) basic
planning, supporting laboratory scale tests and research work is implemented in order
to gain necessary understanding for the possibilities, challenges and feasible solutions
of the system 2) realization of a pilot plant for developing and monitoring performance
of the system and to promote research work 3) commercial scale plants for start-up of

commercial activity.

This project report introduces and concerns the phase 2). The first phase was realized
in the Indoor aquaponics farm planning — vesiviljelyn esiselvitys project (decision
number 53945) financed by the European Maritime and Fisheries Fund (EMFF). The
third phase will be realized under other projects.

The aquaponics growing method developed here combine RAS (Recirculating
aquaculture system) and indoor plant growing by artificial lighting. The farm used the
LED light and hydroponics (soilless planting method) to grow vegetables, combining
with recirculating aquaculture system (RAS) to farm fish in a controlled indoor
environment (figure 1 explains the basic principle of the aquaponics farming). The
system is anticipated to suit to cowhouses and similar buildings that are not in

agricultural use anymore.

Business idea developed here consists of three different business approaches: offering
the concept e.g., in franchising mode to starting entrepreneurs, selling the devices and
materials to operators, and production of fish and vegetable products to consumer
market. The aquaponics system provides new opportunities for producers at rural areas

to create new business and jobs. The preliminary markets are seen in Finland.
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Fig 1: Basic principle of aquaponics

The First phase of the project has completed with successful results and enough
knowledge to start 2nd phase of the project. The first phase of the project will generate
one doctoral research publication. In the second phase a prototype concept of pilot
system is implemented to conduct a series of 2-3 experiments to check the aquaponics
system performance with rainbow trout, mint and spinach, mainly focusing on water
quality, fish growth, plants growth, system maintenance and reducing environmental
load of nutrients. The second phase of project had collaboration with doctoral research
project which is financed from other funding program. The doctoral research work is
done in collaboration with University of Jyvaskyla. The data for two research
publications is collected and the nutritional quality of the plants and fish is assessed.
The figure 2 shows the different project phases and connection between different phases

of the project.

Strategy of Central Finland

In the present project, the cooperation network is diverse, and knowledge is
nonoverlapping including fish and plant expertise, sales, enterprise experience and
structural engineering for 3D modeling and renovation. The aquaponic model can also

be used for the training purposes. This project is aiming to the aquaponic system that



produces high quality fish and plants in an environmentally friendly manner without

adding any harmful substances e.g., antibiotics, herbicides, pesticides etc.

Phase 1. Indoor aquaponics farm
planning -project
_— «—— August 2018

Research on
doctoral studies

Phase 2.
PILOT -
project

Pilot -plant
construction
-project

Phase 3. Starting the

aquaponic business Pilot -environment after-

use

Fig 2: The wholeness of three different phases.

The innovative study has a potential for the future development of the farming business,
this farming can help to reduce the environmental nutrient load and can increase local
food production. By promoting this idea, a new business model (franchise farm mode)
of indoor farms can be created that could be copied and applied in other places in
Finland as well as other Nordic countries or even globally. If this model gets multiplied

in Finland, it will provide a new source of fish for local markets and fish processing.

Innovation

The aquaponics farming is innovative than other food production methods because it
aims to produce sustainable and like organic food products with little to no emission to
the environment. The waste nutrients generated by the fish farming are utilized by the

plants and negligible amount of waste will be released to the environment. The results



and findings from this pilot experiment could be used by new aquaponics entrepreneurs

in Finland.

Targets achieved during the project

The main target of the project is achieved by the Implementation of prototype concept
of a pilot aquaponics farm system to check whether the knowledge gained from the
Indoor aquaponics Lab scale tests is still valid in a pilot commercial scale farm.

Additionally, system was improvised, automated, maintained in a cost-effective way

and the safety of the fish was ensured by maintaining optimal growing conditions.

The project resulted one whole time job, when Sun Haoliang, who used to work for the
project, founded a business of his own and employed himself in the firm.

The project saved one job, because Faiga Atique was awarded by a seat to doctoral

studies in the Jyvaskyla university. In addition, she worked part time for the project.

The project resulted also one start-up company when Sun Haoliang founded the
company Kalaatti Oy in Saarijarvi. The main business of the company was aquaponics-

based farming.

Changes in work planned and team members

The project was supposed to last in 2 years but duration of the project was extended for
6 months, firstly because a team member responsible for the purchasing and
construction of the farm left the project and secondly due to Corona restriction. Due to
above mentioned reason the work plan, purchasing plan and facility design was
changed. The facility design, purchasing of equipment and devices, facility assembling,
performing experiments and research work was done by Faiga Atique, aquaponics
specialist at JAMK University of Applied Sciences and a doctoral student at University
of Jyvaskyld. The project has strong collaboration with the doctoral research work.

Facility design and purchasing

A new aquaponics facility was built for the 2" phase of project. It was planned to
purchase devices from China, but plan was changed, and devices were purchased from
EU with better quality standard. The aquaponics facility was designed to meet the



standard of high-quality research and according to the requirement of doctoral research
work. The research facility of the undertaking project is remained the property of the
Bioeconomy Institute, as a platform for further research and training of potential

entrepreneurs.

Assembling facility and test run

Facility was assembled and tested for safety check. All the electric connection, water
connections, pipes and devices were tested for couple of weeks to ensure that the new
facility meets the safety standard. After it was ensured that the optimal conditions for
growing organisms can be maintained the experiments were conducted. The LED lights
were used as the light source for plants and the light requirements for plants were

calculated.

a)

Fig 3: a) Facility assembling by Faiga Atique b) Aquaponics facility after assembling



10

Performing experiments

Three experiments were performed to assess the growth of fish and plants, to monitor

the uptake of nutrients by plants from the effluents of the fish wastewater and fish feed.

Doctoral research work

Doctoral research work was conducted to publish three publications by the end of the
year 2022. The molecular and chemical analysis of the samples from fish, plants,
wastewater, fish feed will be conducted to generate the publications that could help to
solve the challenges that could encounter during this farming. The research work would

also point out the further open questions and hurdles in this farming.

Fig: Faiga Atique taking care of plants and performing analysis for samples. The plants

and fish are grown together in aquaponics system.
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Informing

The team remained in close contact with the academic units (JAMK, JYU, LUKE), thus
the units were informed with the up-to-date information during the whole planning and
implementation process. The project findings were discussed at various plat forms in
webinar, in contact lectures and presentations. The project findings and the concept of
aquaponics farming was introduced to the students from JAMK and international
audience. The information was also released on TV, interviews with Yle and a
professional magazine for farm entrepreneurs (Maatilan Pellervo). Moreover, the
concept of aquaponics and its importance was introduced on social networking site e.g.,
face book, YouTube, and twitter.

Please see the links below for further information.

https://www.youtube.com/watch?app=desktop&v=8tPz3gScod4&fbclid=IwAR1Ddx
MkIRjUgsP541akJGcve7qu-w2L2BLA3jlInCadv7tY QiZJIrtA7U

https://areena.yle.fi/1-50887846

https://yle.fi/uutiset/3-11999530

https://www.dropbox.com/s/8cjb58m235yhwcz/Interview%20with%20Maatilan%20P
ellervo.pdf?di=0

https://blogit.jamk.fi/tarvaalantarinoita/2021/10/14/aquaponics-growing-vegetables-
on-the-fish-waste/

Continuity of the result

It is expected to conduct the profitability analysis of aquaponics farming on commercial
scale in the third phase of the project. Team members will move on to multiplying the
business model and expand the business by franchising our farm globally. Out of use
agricultural buildings could be converted into similar farm. Traditional farmers could
be informed to introduce our farm know-how to create business model and franchising

opportunities.
Attachments

https://docs.google.com/spreadsheets/d/100msPGYb5y1Ucc0lrgQctpWXwTFWIyxJKkwkEH
onTVLE/edit#gid=0
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