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Acquaponicsfarming

Overview

WhileHydroponicsisthegrowingofplantswithoutsoilusingnutrientsfromthesoilina

solventtosufficethesoil,Acquaponicsisacombinationofaquacultureandhydroponics

wherebythevegetablesaregrownusingthemetabolicwastesoffisheswhilethe

vegetablescleanthewaterthatgobacktothefish.Inanacquaponicsystemthereare

watertanksthatstorethefishesthenthewaterispumpedallthoughaframework

thatholdsthevegetables,soinotherwordsyouareatthesametimegrowingyour

plantandgrowingyourfish.Thistechnologycannowbemonetizedasitperformsan

opportunityformodernfarmerstogrowcropsfaster,andcheaperthannormalland

farmers.

Problem

Whatproblemdoesthissolve?

 Itsolvestheproblemofcropdefectsduetopestsandweeds,

 Itsolvestheproblemofinsufficientlightingfromthesun

 Itsolvestheproblemofscarcityofsuchconsumables

 Itsolvestheproblemofspace

 Itreducestheconsumptionofwater

Howdoesitsolvetheseproblems?

Becausethecropsarenotgoingonsoilhencetherearenopestsandweeds,of

insufficientlightingbecauseitmakesuseofLEDlightstosufficethesunlightfromthe

suntherebyprovidingall-roundgrowthforthevegetablesandcropsthatcanbegrown



throughit.Itsolvestheproblemofscarcityofnearlyextinctcropsduetoclimate

changeasitsgrowthisnotcausedbytheweatherbutbyfavourableconditionsprovided

bythesystem.

Advantagesofaquaponicsfarmingoverlandfarming

 Environmentallyresponsiblewithlowwaterusageandlowpowerusage

 Theprimaryinputstothesystemarefoodandwater

 Itrequiresveryminutelabourandworkforce

 Itutilizesandsaveslandconsumption

 Returnoninvestmentsareveryhigh

 Itcanberunonanygeographicalterrain

Today,aquaponicsisbecomingmorepopularandattractingmanypeopleasawayof

growingfoodbecauseofitssustainabilityand benefits suchaseco-friendly,lessuseof

water,low-costmaintenance,efficient,andorganicwayofproducing

food. Aquaponics hasgrownanddevelopednotjustforthehobbyistorbackyard

gardeningbut,mostimportantly,forcommercialpurposestosustainthehighdemand

fororganicfoodbythegrowingpopulationinurbanareas.

CommercialAquaponicscanbeprofitablewhendonetoaspecificscale.Startupcostcan

beachallenge,butbecauseitisalowmaintenancecost,andefficientsystemthat

providesfreshorganicyieldmuchfasterthananyotherfarmingmethod,makesitan

idealinvestment.Aswithanybusinesses,startingacommercialaquaponicssystem

requirescarefulandextensiveplanning,commitment,capableteam,andbusinessplan

tobuildandoperate.

Itisveryinterestingtonotethatacaquaponicfarmsproducedoubleofwhatan

averagefarmwouldproduceifthesameinputisgiventobothfarms.Itissobecause

thecropsareingoodconditiontogrowandarenotaffectedbynighttimerestasthey

arealwaysgrowing,thevegetablescomeouthealthierandfaster,makingitagood

investmentasreturnonprofitsareveryhighandcannotbeaffectedbypests,plan

defectsandsometimestransport.

Perishablevegetables,somefruitsandlegumescanbegrownonanaquaponicsfarm,as



wellasfishessuchastilapia,eel,sardinesandlotsmorecanberearedonthe

aquaponicsfarm.Thecropswouldbegrownandthefisheswouldbereared

simultaneously,bothliveinasymbioticenvironment.

Example:ifanaverageof3000tomatoeswhengrownonalandfarmwilltakean

averageofthreeweekstogrowandyieldfruit,it’lltakehalfthetimeonan

acaquaponicfarm.

Alsoifittakesanhectareoflandcanworthoffarmingcanbereducedtojustaplotor

evenlessdependsontheengineeringoftheframeworkofthefarm.

Resources

 Commercialaquaponicsisabusiness,andtobesuccessful,youneedbusiness

experience,oryoumayneedtoinvolvesomeonewhohastheexperienceandknowledge

aboutaquaponics.Gettingexcitedandcarriedawaybythecoolnessand possible

profitabilityofaquaponicsdoesnotguaranteesuccess;knowledge,experience,and

rightbusinessdecisionsdo.Hereareourtipsonstartingacommercialaquaponicsfarm.

Expertiseandtraining.Itisimportanttoinvestineducationandtraininginaquaponics

beforeyouinvestinbuildingyourcommercialaquaponicsfarm.Knowinghowaquaponics

operates,whattolookfor,andknowledgeinthescienceofaquaponicsiscriticaltothe

successofyourfarm.Reachouttoyourlocalaquaponicsfarmerstogetideastothe

daytodaytasksofrunninganaquaponicsfarm.Therightpeoplecanhelpyouget

startedontherighttrack,soconsultprofessionalswithexperienceindesigning,

building.andoperatingaquaponicsfacilitywithyourdesignteam.Themoneyyou

investedinprofessionalconsultingwillbeanimportantfactorinthesuccessofyour

farm.

Research.Youcanresearchthelocalmarkettoknowwhichonesareindemand, priced

highly,orlowincompetition.Researchonthelatesttrends,updates,andactivitieson

aquaponicstogatherinformationandknowledgeinsettingupthebusiness.

WhatPlantsandfishescanbegrownandtheircommercialvalue

 Fishproduction

Thefish(tilapia, Oreochromisniloticus)isfedthreetimesdaily adlibitum for30 min

withacomplete,floatingpelleteddietwith32%protein(PMIAquamax,GraySummit,



MO).Detailsaboutfishsize,initialandfinalweightareavailableoneachparticular

studyperformedattheUVICommercialAquaponicsSystemandusedforthevaluation

of vegetablecrops (Baileyetal.,1997, Rakocyetal.,1997).Fishwasteproductsare

thesourceofnutrientsforplantgrowth.

 Vegetableproduction

Vegetablecropsarecultivatedonstyrofoamraftsfloatingonthesurfaceofthe

hydroponictroughs.Theraftsare2.4 × 1.2 × 3.9 cm(anareaof2.97 m2),preparedfor

plantingbypaintingwithwhitenon-toxicroofpaint(Cool-Cote22-DW-9,BLPMobile

Paints,Mobile,AL).4.8-cmdiameterholesaredrilledintheraftsatdifferentspacing

forthevariousplantrequirements.Plantingdensityrangefrom0.67to30plantsper

metersquaredependingonthecropandmatureplantsize.Seedlingsareproducedinan

open-ended,coveredgreenhouse.Seedlingflats,25.4 × 50.8 cmwith98cells,

2.54 × 2.54 × 2.54 cm,arefilledwithProMix®pottingmix(PremierTech Horticulture,

Riviere-du-loupe,Quebec,Canada),amixtureof79%-87% peatmoss,10%-

14% perlite and3%-7% vermiculite.Dependingontheseed’srequirement,theyare

surfaceseededwithavacuumseeder(SeedE-ZSeeder,Inc.Baraboo,WI)ormanually

drill-seededinto1.5 cmdeepholesmadeintheProMix® media.Theseedlingflatsare

wateredtobeginthe germination processandthencoveredfor2–3 days

until cotyledons emerged.Theflatsarethenuncoveredandtheseedlingsallowedto

developovera2-to3-weekperiod.Theseedlingsarewateredtwicedailyandfertilized

onceweeklywithPetersProfessionalPlantStarter4-45-15

Seedlingsarereadytotransplantwhen1–2setsoftrueleaveshaddevelopedandthe

rootshadgrowntoencirclethemedia.Theyaretransplantedintocleanraftsinthe

aquaponicsystem.Pestmanagementrequiressprayingonceweeklywith Bacillus

thuringiensis subsp.kurstakistrainABTS-351,fermentationsolids,spores,and

insecticidalonallcropstocontrolcaterpillarsandwithpotassiumsaltsoffatty

insecticidalsoaptocontrolaphidsand whitefly oncropssusceptibleto infestations of

thosepests.Plantsaregrowninthesystemfortherequiredperiodtocometomaturity.

Leafcrops

Plantsyielddifferentmassquantitiesdependingonthepartoftheplantharvested:

wholeplant,leaves,orfruit.Lettuceandpakchoi(Brassicarapasubsp.chinensis)were

harvestedbyremovingtheplantandcuttingtherootsfromthestem.Theplantis

trimmedofolddiscoloredorinsectdamagedleaves,andpackagedformarket.Other

leafyplantswereharvestedbythe“cutandcomeagain”methodwhichleaves15 cmof

plantstemtoregroworremovesmatureleavesandretainstheyoungleavesto

continuedgrowth. Kale(Brassicaoleracea),collards(Brassicaoleracea),

swiss chard (Betavulgaris),and basil wereharvestedbythismethod.Basil‘Genovese’



wasproducedinstaggeredproductionfora12-weektrial(Rakocyetal.,2004b).

Transplantswereplacedinone-quarterofthesystemfor4weeks.After28 daysthe

firstcropwasharvestedbythe“cutandcomeagain”methodwhichallowsforregrowth

ofthe15 cmofplantremainingafterharvest.Eachplantingwasharvestedtwicefora

totalofeightharvests.

 Fruitcrops

Okra,cucumber(Cucumissativus),and zucchini (Cucurbitapepo var.cylindrica)yield
fruitsthatareharvestedfrequentlyduringproduction. Melon(Cucumismelo)andsorrel
(Hibiscussabdariffa)yieldfruitstoharvestattheendofalonggrowingperiod.Crops
wereharvestedatmaturity

Marketprices

Freshfruitsandvegetablesareshippedincommonlyusedcontainersdesignatedby

volumeorproductcountandexpectedweightofthecontainer(Table3)(USDept.of

Agriculture[USDA]/AgricultureMarketingService[AMS],2015).Typicalshipping

containersincludecarton,½carton,cartonwith24units,basket,andcartonswith

38.8 L(1/9bushel),35.2 L(1bushel)and17.6 L(1/2bushel).Producepriceswere

obtainedfrom USDA/AMS(2016).WeeklypriceswereobtainedfromtheMiamiTerminal

CustomReportfortheperiodMay1,2015–April30,2016(Table3).Themostfrequently

occurringlowpriceandhighpriceweresortedfromeachproducts’weeklypricesas

representativeofthepricemostlikelytobereceivedbyafarmer.St.Croixfarmprice

isusedasthepriceforsorrelvaluesincethisproductisnotincludedintheUSDA

marketpricesbecauseofitslowvolumeofsales.

Capitalrequired:The“256” costs around$2,700tobuild,or$3.27perplantspace,and

“512” costsaround$1,200tobuild,or$2.48perplantspace,

Labour:asitismechanizedit’llrequireateamofnotlessthan15personstomanage

andgeneraltechniciantocontrolthelightingandthemechatronizedirrigation.

Soinlaymanterms,thebusinessissimplytosetupasmartfarm


