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Historical Practices 
• 600 BC – Hanging Gardens of Babylon? 

 
• 1st-9th century China – cultivation of farmed rice in paddy fields 

containing fish 
 

10th century fish farming 

Current rice / tilapia cultivation in Indonesia 

Wikimedia 



 
• 1100 AD Mexico (Aztecs)  

“Chinampa” means “man-made garden” 

By Jflo23 –Wikimedia Commons 

Aztec capital of Tenochtitlan 



• 14th century – Hawaii  
 Taro Ponds 

Hawaii Public Radio 

picssr.com 

Smithsonian.com 



1960s Sustainable Agriculture R&D 



1960s Sustainable Agriculture R&D 
• 1969  New Alchemy Institute, Hatchville, Massachusetts (Cape Cod) 

 John Todd, Nancy Jack Todd, and William McLarney 

Bioshelter Arks 

Cape Cod Ark Prince Edward Island Ark 
Fish culture in 
solar algae ponds 

The Green Institute 



1970s – 1980s  
 

• Sneed et al (1975)  
Published the first description of an aquaponic system, which diverted 
aquaculture effluent through plants  
 

• Naegel (1977) 
Combined production of fish and plants in recirculating water 
 

• Lewis et all (1978), Southern Illinois University Carbondale  
Use of Hydroponics to Maintain Quality of Recirculated Water in a Fish 
Culture System - possibly the first “recirculating aquaponic system” 



1970s – 1980s  
 

• Rakocy, (1980) graduated Auburn University  
Joined team at University of Virgin Island 

 

• Watten and Busch (1984) and Naire et al. (1985) 
University of Virgin Island  
Research on tilapia and tomatoes in an early UVI closed recirculating 
water system 
 



1990s    
 
  “Sustainable Agriculture” 

Lehman et al. (1993): 
A process that does not deplete any non-renewable resources that are 
essential to agriculture in order to sustain the agricultural practices.  

Lehman, H.; Clark, E.A.; Weise, S.F. Clarifying the definition of Sustainable agriculture. J. Agric. 
Environ. Ethics 1993, 6, 127–143.  



1990s – 2000s  
• Rakocy, Shultz and company  
   solidified the utility of the  
   UVI System 

 
• Growing Power 

 uvi.edu 

Wikimedia commons 



From Past to Present 



2004-current 

“Aquaponics” 
April  
2013 



Past 5 years 
April  
2013 

“Aquaponics” 



Past 5 years 

“Aquaponics” 



Past year: 615,000 results 
Past month:  164,000 

“Aquaponics” 

Past year: 3,870,000 results 
Past month:  194,000  

“Aquaculture” 

Google 







Systems 

• Media fill beds 
• Nutrient film technique (NFT) 
• Vertical tower 
• Deep water culture 



Systems 

• Media fill beds 
• Nutrient film technique (NFT) 
• Vertical tower 
• Deep water culture 

Loyola University 
Expanded clay (Hydroton) 
Shale 
Gravel, stone 
 Key: pH Neutral 
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Wikimedia 

Iowa State University 
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Wikimedia 

Thecoolist.com 



Systems 

• Media fill beds 
• Nutrient film technique (NFT) 
• Vertical tower 
• Deep water culture 

Wikimedia 



Lettuce in Dubai 

Urban Organics St. Paul, MN 
MPR News 



Solids 

Biofilter 

Sump 

Sump 

Coupled 

Solids 

Biofilter 

Sump 

Sump 

Uncoupled 



Backyard system – Chatham University, Pittsburgh  

Hobby Systems 

https://docandhorse.com/ 



Source:  Huffington Post 
Design by Green Towers 

Small scale “Fully Integrated” Aquaponics Systems 

Available at Amazon 



Integrated Multi-Trophic Aquaculture (IMTA)  

Source:  Japan International Research Center 





star2.com 



Commercial AP  
Weeks AP list
Ouroboros Farms CA Half Moon Bay
Sustained Harvest Farms CA Goleta
AFS Group (Aquaponics Farming System) Canada Alberta
Argus Control Systems Canada Canada Alberta
Colorado Aquaponics CO Denver
Fresh Farm Aquaponics CT Glastonbury
Chatterson Farms Fla Orlando 
Gyro Greens Fla Ponte Vedra Beach
Green Acre Aquaponics Florida Brooksville
Friendly Aquaponics Hawaii
Metroplitan Farms IL Chicago
Get Fresh Farms IN Fort Wayne
Falling Waters farm IN Indianappolis
Get Fresh Farms IN Ft. Wayne
Berry's Cherries Hydroponic Produce and Lincoln Bait MN
Garden Fresh Farms MN ST Paul
Urban Organics MN MN St. Paul
Lucky Clays Fresh NC

Aqua Vita Farms New York
Bluegreen Farms NY Yaphank
Oasis Aqua Farm OH Beavercreek
Lettuce Heads Farm OH Wellington
RainFresh Harvest Farms OH Plain City
Fresh Harvest Farms OH Richwood
Indoor Harvest Coorporation TX Houston
Doodley Dee's Farm TX Karnack
Green Phoenix Farms TX Mansfield
Lilly Pad Farm TX
Pontus Aqua UK South Wales
Byspokes UK
Growing Power WI Milwaukee
Superior Fresh WI Northfield 
Lyfe Gardens, LLC, WI Bangor
Central Greens WI Milwaukee
Family Fish  Farms
Southern Star Farms TX



• USDA-NASS 2013 reported 71 aquaponics farms in US 
 

• 75 % < $25,000 sales 
 

• Most are operated as a type of lifestyle choice or hobby, returning 
perhaps some supplemental revenue 
 

• This distinction is important in a discussion of the economics of 
aquaponics  

Engle (2015)  
Economics of Aquaponics 



• Key economic considerations: for any type of business 

   1) the overall investment required to construct 

   2) annual costs to operate the system  

   3) realistic estimates of market prices 

Engle (2015)  
Economics of Aquaponics 



• 257 respondents met criteria of the survey 
• 188 respondents sold aquaponics-grown fish or plants 
• 198 Lived in the US (81%) 

− Australia (5%), Canada (4%) 

• 80% used a greenhouse (indoor and/or outdoor) 
• 20% inside a building only 
• 162 sold aquaponics related materials and services  

−Equipment, training, consulting 
−Equates to 63% 

 

Love et al. (2014) Surveyed producers of aquaponics-
related food or non-food products and services  



Media Type % 

Love et al. (2014)  

Raft, media bed 26
Raft 14
Media bed 13
Raft, media bed, NFT 10
Raft, media bed, NFT, vertical tower 9
Raft, media bed, vertical tower 8
Raft, NFT 3
Media bed, vertical tower 3
Vertical tower 3
Raft, media bed, NFT, vertical tower, wicking bed 2
Other combinations of methods 10



Love et al. (2014)  



Fish Species 

Tilapia     69%  
Ornamentals  43% 
Catfish     25% 
Other     18% 
Perch      16% 
Bluegill     15% 
Trout      10%  
Bass       7% 

Other: shrimp, prawns, crayfish, minnows, carp, 
pacu, barramundi, pangasius  

Ornamentals were 2X likely to be raised by those 
who engaged in the sale of materials and services 
compared to those who only sold plants or fish 

Love et al. (2014)  



Plant Species 

Love et al. (2014)  

Basil        81%  
Salad greens  76% 
Non-basil herbs  73% 
Tomatoes   68% 
Head lettuce  68%  
Kale    56% 
Chard   55% 
Bok choi   51% 
Peppers   48%  (Capsicum annuum), 
Cucumbers  45%  



Gross Sales Revenue 2013 USDA Love et al. 2014
< $25,000 75%
$25,000-$50,000 14%
$50,000-100,000 4% 7%
$100,000-500,000 6% 7%
$500,000-1,000,000 1%
>$1,000,000

84%

2%

Love et al. (2014)  

The median wage for workers US  
4th quarter of 2016 was  $44,148 Bureau of  

Labor Statistics 

Reasonably assume then that ~ 80% of AP producers  
receive gross sales under the median wage 



Love et al. (2014)  

Economy of scale? 



Love et al. (2014)  



Love et al. (2014)  



Love et al. (2014)  



Commercial Success and Failure Rates 
Low High 

Finding unbiased source based information 
regarding success rate of commercial AP  
and hydroponic startups is difficult  
if not impossible 

but improved if  
services included 



Retail + Training Model 



Supplies 

Home Our Farm 

Classes Tours Produce Event Space 

Facebook 

Consulting 

News Letter 

Public 
  1 Day/mo 
  1.5 hr 
  $15.00 
 
Private 
  2 hrs 
  $15 /p or  
  $150 

Scheduled 
  $100/class 

Farm stand 
Online 
Restaurant 

Equipment 
Kits 
  small 
  medium 
  commercial 





Days Cost ($)
3 995-1,195 Aquaponics Master class
1 499 Business and Investment Opportunities

1/2 69 Intro Seminar with Greenhouse Tour
7-21 1,200 /wk Extended Stay Learning Program (ESLP)

UW Stevens Point / Nelson and Pade semester UW tuition cost Principles (2 cr - online), Introduction to Aquaponics (3 cr)
4 1,195 Flourish Farm AP Course
2 295 Greenhouse Design with AP
2 295 Aquaponics Immersion
1 95 Basics and Build

Growing Power 3 600
      @ UW School of Fresh Water Sciences 1 200
Oko Farms 3hr 175 Intro to Aquaponics

5 1,995 Aquaponics technology, green house day, profitable day 
3 995 Aquaponics technology

Green Acre Aquaponics 3 995
Living Mandala 4 1,295 Closed-Loop Aquaponics

28 2,000
5 999
3 599
1 199

1/2 75 Aquaponics 101
1 175 Aquaponics made easy
2 395 Backyard and small urban farming 

University of Virgin Islands 3 800

Nelson and Pade 

The Aquaponics Source

Friendly Aquaponics

Morningstart Fishermen

Sahib Aquaponics



Comparable Model Discussion 



Organic Certified? 





Advanced Biological Concepts / The Aquaponic Source 



USDA Organic Certification for Production of 
Aquatic Animals and Plants 
 

Fish meal and fish oil from wild caught fish and other wild aquatic animals, 
except if produced from environmentally responsible food grade wild caught 
fisheries and fed in the following step-wise levels maximum combined total of: 
• 25% during year 1 - 5 
• 15% during year 6 - 8  
• 10% during year 9-10   
• 5% during year 11-12   

Formal recommendation to the National Organic Program by: 
• National Organic Standards Board (2008)  
• Aquaculture Working Group USDA Recommendations (2015) 



25% during year 1 - 5 
15% during year 6 - 8  
10% during year 9-10   
5% during year 11-12   



https://www.theaquaponicsource.com/shop/run-your-system/fish-food/aquaorganic-fish-feed/ 
 

https://www.theaquaponicsource.com/shop/run-your-system/fish-food/aquaorganic-fish-feed/


Source:  Organic Authority 

NOSB next meeting: 
10/31/17 in Jacksonville, Florida 

Def. 
Crop. Pastures, cover crops, green manure crops, catch 
crops, or any plant or part of a plant intended to be 
marketed as an agricultural product, fed to livestock, or 
used in the field to manage nutrients and soil fertility. 

Cornucopia Institute 
“Soilless systems are not organic systems because they 
are removed from the regenerative organic practices that 
capture carbon and nitrogen from the atmosphere into the 
soil.” 
 
“The NOP should adopt the European standard that 
requires that organic crops be grown in the soil in the 
ground, 
 



Educational 

























Future? 

mnn.com 



The Globe (Hedron) urban rooftop farm 
WGSN Article by Gemma Riberti, May 16, 2012 

Green Sky Growers, Winter Garden, Fla 

Out of business 2016? 



A parent-funded greenhouse sits on top of a Manhatten school 
at P.S. 333 Study Science. (BARRY WILLIAMS/FOR NEW YORK 
DAILY NEWS) 

From Japan Aquaponics 



The Concept House was designed by students in 
a sustainability program at the University of 
Rotterdam. Credit NY Times, Helly Scholten and Mark de Leeuw 

RainFresh Harvests, Ohio 
Photo:  SARE Reporting System 



Japan Aquaponics Veolia  

Design Concept from  
Japan Aquaponics 

Inland Sea, Iowa, Atlantic Salmon, 2019? 



Growing Power Vertical Farm 
http://www.tkwa.com/growing-power-vertical-farm/ 

Wikimedia commons 

Growing Power, Milwaukee 



1990s   “Sustainable Agriculture” 

Lehman et al. (1993) 
A process that does not deplete any non-renewable resources essential 
to agriculture in order to sustain the agricultural practices.  

Food and Agriculture Organization (2005; abbreviated) 
Sustainable development conserving (land), water, plants and genetic 
resources, that is environmentally non degrading, technologically 
appropriate, economically viable and socially acceptable. 



 Sustainable Agriculture 

Economically 
Viable 

Social Benefits 

Environmentally 
Conserving 

Short Term 

Long Term 

Perception  
– vs –  
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Technology 



Perception  
– vs –  

Science 

 Sustainable Agriculture 

Economically 
Viable 

Social Benefits 

Environmentally 
Conserving 

Short Term 

Long Term 

Technology 



Sustainable 
Agriculture 

Google 

 Questions  
or  

Comments? 
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