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"Our task must be to free ourselves by widening our circle of compassion to 
embrace all living creatures and the whole of nature and its beauty."            

- Albert Einstein 

Source: http://marpeg2.blogspot.com/2012/07/central-colorado-buena-vista_23.html 
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Hello Readers,  

Ah, the winter approaches once more and if you are any-

thing like me, the thought of snow and freezing tempera-

tures is not one you relish.  Don’t get me wrong I love the 

snow but it is the icy winds that blow in off the Sangre De 

Cristo and San Juan Mountains that chills everyone to the 

bone in the San Luis Valley.   

Being part of this valley means we can have some of the 

coldest temperatures to deal with in America.   

We had a rain storm just the other day and I watched the 

clouds settle over the mountain tops and saw the first  

light dusting of snow. I usually mark the end of the grow-

ing season by the first  snowfall so we are officially done 

in Southern Colorado.  

For someone who was raised in a hot, dry climate in 

N.S.W, Australia, the cold weather season can still be 

hard to take.  I love the sun and spend so much of my 

time outside in the spring and summer months.  

This month I would like to introduce everyone to Dr. 

George Brooks Ph.D. some of you may already know of 

his work in aquaculture. Dr. Brooks is sharing his wis-

dom and point of view on aquaponics as we move into 

the future. I’m sure you will enjoy his article.   

I have done some research on Coconut Coir in 

the last week. I found some interesting studies 

done on it too. For those of you who prefer 

sphagnum moss for growing plants and vegeta-

bles, this article will help people understand 

some of the research which has been done on 

the  two products.  Pro’s and Con’s which had a 

very interesting result.  

You might be surprised to know that coconut 

coir  was not the first choice to use according to 

the  research data.  

We have also included articles on the benefit Bio

-Char in the garden along with a great article 

written by Marco on his invention called the 

“Vertical Aeroponic Growing Barrel.“  It‘s a very 

clever idea and I‘m sure it will be making big 

waves in the vertical growing industry soon! 

 

I hope you and your families are well and life is 

treating you good. 

Warmest regards 
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BIOCHAR Unleash The Potential  
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The Use of Biochar in Composting  
 

By Marta Camps, Massey University and Thayer 

Tomlinson, International Biochar Initiative 

 

Biochar is a solid material obtained from the therm-

chemical conversion of biomass in an oxygen‐limited en‐

vironment. It has a greater persistence than the un-

charred precursor biomass.  

 

Biochar can be used as a product itself or as an ingredient 

within a blended product, with a range of potential appli-

cations as an agent for soil improvement. When the right 

biochar is added to the right soil, biochar can, among 

other benefits, improve resource use efficiency, remedi-

ate and/or protect soils against particular environmental 

pollution and become an avenue for greenhouse gas 

(GHG) mitigation1. 

 

Biochar Benefits to the Composting Processes 

   

Based on current findings, the benefits of adding biochar 

to the composting process may include shorter compost 

times; reduced rates of GHG emissions (methane, CH4 

and nitrous oxide, N2O); reduced ammonia (NH3) losses; 

the ability to serve as a bulking agent for compost; and 

reduced odor. For the biochar material itself, undergoing 

composting helps to charge the biochar with nutrients 

without breaking down the biochar substance in the 

process. 

 

A wide range of biochar application rates to compost 

have been tested, from 5 – 10% to 50% (mass basis) or 

higher 3, 4. 

 

A biochar dose higher than 20 – 30% (mass basis) is not 

recommended as an excessive amount relative to the 

composting material could interfere with biodegradation.  

At adequate doses, biochar has been found to ac-

celerate the composting process—mainly through 

improving the homogeneity and structure of the 

mixture and stimulating microbial activity in the 

composting mix.  

 

This increased activity translates to increased tem-

peratures and a shorter overall time requirement 

for compost development 5. This may have impor-

tant economic implications since accelerated com-

posting is a desirable effect. 

 

One challenge to compost operations is the loss of 

nutrients and the emission of GHGs during the com-

posting process—specifically CH4 and N2O. Adding 

biochar at 3% (mass basis) to a pig manure, wood 

chips, and sawdust compost mixture was found to 

reduce N2O emissions by 26%8.  

 

For methane, a recent study found that the addition 

of biochar reduced CH4 emissions from poultry ma-

nure composting piles9.  

 

However, other studies have shown that biochar 

has no impact on the overall GHG emissions since 

these emissions were offset by the enhanced micro-

bial activity on the composting mix containing bio-

char10. In those cases there may not be a net im-

pact on GHG emissions. 
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The porous nature of biochar can reduce the bulk 

density of compost and facilitate aeration in the 

composting mix.  

 

For compost feedstocks that are high in nitrogen 

(N), such as animal manures, biochar offers the op-

portunity to reduce the overall N loss over the proc-

ess, especially that of NH3.  

 

The odor problems caused by NH3 loss during com-

posting are not only unpleasant, but can reduce the 

acceptance of a composting facility by a community.  

 

A 20% (mass basis) biochar addition to poultry litter 

reduced the NH3 concentration in the emissions by 

up to 64% and N losses by up to 52% without nega-

tively influencing the composting process11, 12. 

 

A common problem during the composting of manure is 

the formation of big lumps upon drying that stops the 

process.  

 

The addition of 3% (mass basis) of wood biochar to poul-

try manure co‐composted with straw was able to signifi‐

cantly reduce the formation of big lumps in the pile, im-

proving the composting process and the overall struc-

ture of the final compost13. 

 

Biochar and Compost: Looking Ahead for Wider      

Commercial Use 

 

Although initial publications show measurable benefits 

on the impact of biochar on composting, the number of 

studies is still very limited.  
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Many of the traditional indices used for evaluating the qual-

ity (‘stability’) of compost (e.g., the carbon/nitrogen, C/N, 

ratio) are not valid when biochar is included in the mixture.  

 

Biochars have very different properties than the rest of the 

composting material (e.g. high C/N ratio, which will not de-

crease during the composting process in contrast to the re-

maining organic material) and may even influence compost 

quality assays if controlled for biochar (e.g., water‐soluble C 

may adsorb to biochar). 

 

Establishing compost quality indices that take the benefits of 

biochar into account could help increase the commercial use 

of this activity.   

 

At this time there is not a significant industry for compost 

amended with biochar, even though many current biochar 

producers sell a biochar/compost blend.  

 

Website: http://www.biochar-international.org/ 

 

Download Articles on this site: http://

www.biochar-international.org/biblio 

 

 

http://www.biochar-international.org/
http://www.biochar-international.org/biblio
http://www.biochar-international.org/biblio


ASC Magazine Edition 32– October 2015  Page: 10  

 

Software Developer Building Vertical Aeroponic Growing Barrel 

By Marco Tidona  

As a software service provider I have been looking for a 

real product for more than 10 years in the software and 

apps business and to every idea there have been one or 

more caveats.  

 

By accident I got into aquaponics in 2014 and started to 

play with plants and wanted to set up a small home 

system. There were no useful and affordable growing 

devices on the market to provide an easy initial setup of 

growspaces.  
 

So I invented one... 

Modular growing device increases                               

flexibility and efficiency  

 

With increasing world population a comprehensive 

supply with high quality fresh organic food is more 

and more depending on efficient new growing 

methods. It will be critical to grow with high 

density, ecologically beneficial and close to the 

consumer.  
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Urban farming is just emerging and new 

production methods are currently tested and 

invested in. Many impressive rooftop farms 

are set up worldwide, but up to now not many 

useful and flexible growing devices have hit 

the market.  

Recent developments pose a huge 

opportunity for new innovative devices and 

equipment to set up growspaces quickly in an 

affordable, flexible and scalable way. 

 

This is exactly where the vertical modular 

aeroponic barrel of aponix comes into play: Its 

corpus can be assembled like legos. There is a 

1/6 part that is used with 5 more parts to 

assemble one full ring segment.  

 

Ring segments can be stacked on top of each 

other to a variable custom height increasing 

the number of available growspaces with each 

ring segment.  

 

The second part is a lid that fits to the bottom 

and the top to seal the barrel. There is an 

optional third part which is a bottom lid with 

tripod feet attached, which makes it possible 

for barrels to be put on the ground in 

greenhouses or where it is not possible or 

useful to hang the barrels. Everything is then 

strapped together using nylon ribbons, 

creating individual barrels. 

 

The reduction to two (hanging version) or 

three (standing version) parts poses great 

advantages: disassembled parts can be stored 

and shipped in a very light weight and space 

saving way.  
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Assembly, cleaning and even disassembly are a 

breeze. 

 

The variable height and thus variable number of 

growspaces provide great flexibility. Each barrel 

has a diameter of 57cm. Each ring segment adds 

15cm in height and carries 12 growspaces of which 

each can be filled with a standard 2“ netpot and a 

seedling.  

 

Each plant gets horizontal and vertical space of 

30cm for ist leafs and/or fruits. It is possible to 

grow all sorts of salads, herbs and small vegetables 

or fruit like strawberries.  

 

Sizing example: A barrel with 14 ring segments 

provides 168 growspaces at a total height of 2,3m  

including stand and top lid. 

A nutrient solution needs be applied from an existing 

circulation system, which can either be derived from a 

hydroponic or an aquaponic system.  

Ideal point for a pump to draw nutrient solution from 

would be a sump tank or underground reservoir.  

Depending on the number of barrels on one pressure 

line, the layout of a pressure pump solution will proba-

bly be very individual. So far the barrel comes with two 

possible internal spray nozzle setups:  

a) One spray nozzle attached to a hole in the center oft 

he top lid using simple cable ties spraying a cone like 

shape of nutrient solution at an angle of 120 degrees 

into the barrel.  
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b) a solid pipe standing in the center of the bottom 

lid spraying in an axial way to the top. Both create a 

drizzle inside the barrels.  

 

In each case a normal garden hose can be con-

nected from the pressure pump or the pressure 

pump hub in larger systems. Experienced growers 

can also attach their own individual irrigation into 

the barrel corpus. 

 

In our case we are using a Shurflo Whisper King 

pump which normally is used in mobile homes to 

provide a water pressure line with a timer – 15min 

irrigation, 15min pause.  

 

The Shurflo Whisper King pump provides 10l/min 

and can power about 8 aeroponic barrels with the 

nozzles having a flow rate at 0.5 to 0.8 liters per min-

ute. Make sure to prefix a meshed filter to protect 

the pump from solids, especially in aquaponic sys-

tems. 

Water exits the barrel in the center oft he bottom lid 

by gravity and can be returned to the reservoir at-

taching a hose or an open gutter like it is done in 

greenhouses. 

 

Current Development Status And Next Steps 
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After investing in prototype tooling for the initial few 

barrels and having tested that the system acually 

works well, aponix is now working to bring down pro-

duction cost in order to offer barrels at a reasonable 

and fair price.  

This included for example looking into techniques like 

vacuum-molding for the lids and stands. Aponix’ 

modular aeroponic barrel will be ready for the market 

at the end of 2015. 

 

Aponix recently became member of the Association 

for Vertical Farming and will be exhibiting a barrel 

setup in the Vertical Farming Pavilion at Greentech in 

June 2016 in Amsterdam. http://vertical-farming.net/ 

 

The aeroponic growing barrel of aponix is setting a 

new cornerstone for high density and efficient organic 

food production: The barrel shaped corpus can be 

stacked up to a flexible height. Due to its innovative 

modular design the two/three parts can easily be as-

sembled and also be disassembled.  

 

This system can be used in both hydroponic or aq-

uaponic recirculation soil-less systems to set up 

growspaces easily and quickly. 

 

For more information on the                              

aeroponic barrel  

 

Website: http://www.aponix.eu  

 

Facebook:                                                           

https://www.facebook.com/aponix.eu 

 

Contact: Marco Tidona: hello@aponix.eu 

 

Aponix is a project of Manticore IT GmbH, Im 

Neuenheimer Feld 583, D-69120 Heidelberg,     

Germany. 

http://vertical-farming.net/
http://www.aponix.eu
https://www.facebook.com/aponix.eu
mailto:hello@aponix.eu
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http://www.magzter.com 

http://www.magcloud.com/browse/search?q=aquaponics 

 

 

http://www.magzter.com
http://www.magcloud.com/browse/search?q=aquaponics
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"Join Our Affiliate Magazine Program And Earn Up 
To $50,000.00 Or MORE A Year. It's Easy And You 
Can Help Spread The Word On Green Growing." 
 

CLICK HERE To Join FREE 
http:aquaponics-how-to-guide.info/affiliate_signup/ 

 

 

"This Cool Little Trick Can Slash Your Electricity Bill To 
Almost Zero Even Have The Electric Company PAY 
YOU Each And EVERY Month!" 
 

Click Here For Free Details 
http://472f9bupylpkecy7mh1fho7s5x.hop.clickbank.n
et/ 

 

"Get These Simple Step-By-Step 
Plans To Design And Build A Container 

Home From Scratch Now!" 
 

See The Plans Click Here 
http://6fa39cpbyjpcs19x8x5c9vc3e.hop.clickbank.net

 

        
 

"Who Else Wants Affordable And State Of The Art 
Family Bunker Buillding Plans?" 

 

Check Out These Plans By Clicking Here 
http://neromancer.bunkerplan.hop.clickbank.net 

http://aquaponics-how-to-guide.info/affiliate_signup/
http://aquaponics-how-to-guide.info/affiliate_signup/
http://472f9bupylpkecy7mh1fho7s5x.hop.clickbank.net/
http://472f9bupylpkecy7mh1fho7s5x.hop.clickbank.net/
http://472f9bupylpkecy7mh1fho7s5x.hop.clickbank.net/
http://6fa39cpbyjpcs19x8x5c9vc3e.hop.clickbank.net/
http://neromancer.bunkerplan.hop.clickbank.net
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This month I'd like to take a bit to talk about a 

common source of aquaponic additives, namely 

Kelp. 

 

Kelps are very large seaweeds that belong to the 

same Order as brown algae (Laminariales) with 

nearly 30 different genera. Often, many kelp 

plants grow together in quite sizable swaths, 

these are referred to as "kelp forests".  

 

These kelp forests can generally be found in cool, 

nutrient rich waters. They are renown for their 

incredible growth rates, with some species grow-

ing as much as half a meter (1'6") in a day! 

 

Plant Growth Regulators (PGR's) called auxins 

and cytokinins, within the kelp plant allow them 

to grow at such phenomenal rates. The elemen-

tal make up of kelp tissue is approximately that 

of the surrounding sea water.  

Roughly 78 trace elements can be found in sea 

water and kelp tissue in more or less the same 

ratios, plus a little bit of magnesium, and potas-

sium.  

Auxins like indole-3-acetic acid, are amongst the most well 

known and well studied of the PGR families. They are the 

two main growth regulators dictating many interesting as-

pects of plant physiology. We'll cover some of these aspects 

a bit later. 

 

Most kelp products commonly sold come in two basic 

forms, and are either dry powders (sometimes referred to 

as kelp "meal"), or liquid products such as MaxiCrop, Sea-

Sol, and Kelpak. 

 

The Nitrogen content of the dry kelp meals can sometimes 

vary significantly (and that can be important to someone 

running an aquaponic system), while the three liquid prod-

ucts mentioned above have almost no nitrogen of any kind. 

Most all products have roughly the same elemental compo-

sition of the surrounding waters in which the kelp grew.  

 

This is really only important in that the toxic heavy metal 

content of each product will be determined largely by 

where the kelp was harvested from. Kelp are like sponges 

absorbing the ions that surround them along with all the 

wonderful trace elements nature has bestowed the ocean 

waters.  
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Kelp unfortunately also has an affinity to absorb the 

toxins we humans have loaded into coastal our wa-

ters and oceans. Things like Nickel, Cadmium, Lead, 

Mercury, etc… 

 

For example, the heavy metal content of MaxiCrop, 

whose kelp is harvested off the North Atlantic (think 

Jersey coast), is quite a bit higher by significant orders 

of magnitude than say, SeaSol who's kelp is harvested 

off the Australian coast...and who's product has very 

low to undetectable levels of most common heavy 

metal toxins). 

Kelpak (A South African product) which lies some-

where in between MaxiCrop and SeaSol in terms of 

toxic heavy metal content. 

Powdered kelp meals, are much cheaper for manufac-

turers to produce than their liquid counterparts. That 

is because generally have no or little PGR activity. So 

these powdered kelp meals are relatively inexpensive 

to purchase because they cost a lot less to make. They 

are also less beneficial to plant growth because of this 

lack of any auxin activity. 

Most liquid formulations are significantly higher 

priced. Astronomically out of proportion to their ele-

mental content (unlike their dry powdered cousins). So 

what gives?  

If we're adding such products to our systems for the 

"trace elements and the bit of potassium", why the sky

-high price for what amounts to some bottled sea-

water...?  
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 You can literally get the same the same trace ele-

ments and macro-elements from regular unproc-

essed seawater, why pay for the liquid kelp? 

 

 Well it's because when you purchase any of those 

above mentioned liquid products, you are not be-

ing charged for their elemental content. You are 

paying for the Plant Growth Regulators (auxins and 

cytokinins) that were extracted from the kelp by 

the manufacturer (likely using one form of "cold 

cell burst technology" or another).  

Let's be very clear, the trace mineral content of 

the liquid products is about exactly the same as 

sea water. So is the magnesium and potassium 

content.  

Nobody in their right mind would pay $20.00 for a 

quart of sea water (hopefully). What you are paying for 

in the purchase price are the extracted auxins and cyto-

kinins.  

 

Cheaper plant growth hormones exist that will get you 

more or less similar results...but they are synthetic, man-

made chemical hormones that many people (myself in-

cluded) do not wish to use. 

 

The auxins and cytokinins cost the liquid kelp manufac-

turer a fair amount of money to produce. Kelp is full of 

plant growth regulators (PGR's) which can be extracted, 

bottled and used to boost plant growth and have posi-

tive effects on plant physiology. Of course to garner 

fuller benefits, you need all other aspects of plant nutri-

tion have adequately provided for.  
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Making sure there is enough potassium, magne-

sium, phosphorus and other macro and secondary 

elements present in the soil solution or nutrient 

water is essential to getting the most out of the 

growth regulators that you are paying for. I hate to 

use this analogy...but, think of the plant as car. The 

added PGR's is like stepping on the plants  "fuel 

pedal".  

Stepping on the pedal really causes the carburetor 

to open up and suck down a lot of fuel and the en-

gine goes faster. The fuel itself can be looked at as 

the plant essential elements (nutrients).  

If your system doesn't have the proper fuel (or 

enough of it), when the carburetor opens up there 

is not enough fuel to feed it.  

 

For your plants to grow faster, stronger, bigger, more 

fecundant, PGR's can open up the carburetor  for your 

plants, but there has got to be enough good fuel in the 

line for it to do any good. 

So the kelp is harvested from the kelp forests of the 

ocean's, and shipped back to shore where it is proc-

essed (cold cell burst technology) into a liquid bio-

stimulant with trace elements. More or less in recent 

times, some people have become upset at the oceans 

shrinking kelp forests. That's not to say that it is the 

horticultural realm that is truly putting the hurt on the 

them...because it's not.  

Be that as it may, it's wholly understandable why some 

people (myself included) think that we should ease up 

on activities which are viewed as harmful, or as a dis-

turbance to these forests of kelp. Issues that affect 

quality of water, such as marine pollution, over fishing 

of coastal waters, certain invasive species, and climate 

change all contribute to the ocean's shrinking forests.  

So it's no wonder that kelp based agricultural prod-

ucts are beginning to catch a bad rap from gardeners 

who have also been paying attention to the state of 

our coastal waters and oceans. These folks happen to 

feel concerned about such impacts to our oceans bi-

omes.  

While the horticultural industry may not be a single 

major contributor to the problem of disappearing kelp 

forests, it certainly doesn't help the problem either. 

It takes the work of a lot of growth regulators (auxins 

and cytokinins mostly) for a plant like kelp to be able 

to grow as fast and as big as they do, and for many 

years/decades kelp was a wonderful and relatively 

easy source from which to extract such plant growth 

regulators.  
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But times have changed and kelp based ex-

tractions aren't as attractive anymore, mostly 

based on ecological concerns of harvesting the 

source material. 

 

Turns out, there is an alternative source ma-

terial. That may be very attractive for good 

reason. 

What some people have found is that there is 

a way to produce, harvest and bottle PGR's 

that relies on neither kelp nor synthetic hor-

mones. Which in addition to being derived 

from source material that is a fair bit more 

'sustainable' and 'eco-friendly' than kelp, this 

alternate source is absolutely renewable, or-

ganic (and certifiably so) and a natural source 

of PGR's (auxins and cytokinins). These alter-

natives come with some additional benefits 

both for our plants and our soils, that kelp 

does not offer. 

 

Some of the positive effects of auxins and 

cytokinins (regardless of their source) are 

known to be: 

 

 Promoting plant growth 

 Increasing development of adventitious 

and lateral roots 

 Increasing root activity 

 Increasing leaf mass and photosynthetic 

activity 

 Pollination and fruit development 

 

All PGR's regardless of origin can have the 

above listed effects. Looking over that list one 

will notice that all of those items effect plant 

physiology alone.  

 

That is to say there are generally no added benefits to the sur-

rounding environment or soils, to be gained from the the use 

of kelp based PGR containing products.  

 

Harvesting PGR's from Plant Growth Promoting Bacteria 

(PGPB) is the alternate source that I speak of. And in addition 

to typical positive effects listed (above) on plant growth and 

plant physiology listed above, these PGR-PGPB products may 

also do the following: 

 

 Help curtail soil erosion and improve the soil texture and 

fertility 

 

 Improves the organic content and microbial population of 

the soil, or nutrient solution 

 

 PGPB produce a number of organic acids and enzymes, 

help to hasten fruit maturity and can influence Brix 

(flavorful-ness and sugars) as well as to increase yields 

  

 Can solubilize the "locked-out" phosphorous in the soil/

solution into a simpler form and make it bio-available di-

rectly to plants 
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 Can make other micro elements such as iron (Fe) 

much more bio-available to plants as well 

 

These microbes increase plant resistance to diseases 

and stress through ISR (Induced Systemic Resistance) 

and SAR (System Acquired Resistance) responses 

within the plant. They are said to  "prime" or sensitize 

the plants immune system, without "costing" the plant 

resources. These ISR primed plants respond much 

more quickly and effectively against pathogens and 

pests than the non-primed plants. 

 

Since around 2003 some of our team (pictured below) 

have been taking naturally occurring, non-modified, 

non-GMO, soil borne bacteria from the root surface of 

specific cultivars and multiplying them on a suitable 

nutrient agar. 

These provide the "Mother Cultures" which are then 

used to "brew" the PGPB strain or strains. These are 

brewed in one of a number of fermentors (two of which 

are 100,000 liter capacity each [26,400 US Gallons 

each]). In the process of multiplication, as secondary 

metabolites, these microbes produce auxins and cyto-

kinins.  

 

We harvest the PGR's and then blend them either with, 

or without the appropriate microbial consortium for 

the particular job at hand i.e., seed treatment slurry or 

for use with legumes, for use with vegetable, for use 

with fruit trees and berries, for use with wheat, for use 

as a compost activator, for use in an aquaponic system 

as a micro-element and phosphate solubilizing bacteria, 

for use in aquaculture or aquaponics as a biological 

sludge reducing agent.  
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For use in an AP filter/mineralization tank we use 

effective strains of proteolytic and cellulolytic bacte-

ria that decompose the hardly soluble compounds of 

carbon, nitrogen, and phosphorus and transform 

them into plant accessible forms.  

 

These particular bacteria also quickly transform or-

ganic matter into plant available 'mineral' nutrients 

by breaking down organic matter into more its sim-

pler ionic forms; forms which plants can now utilize.  

 

In addition to providing a source from which to har-

vest PGR's these different microbes can be set to 

particular tasks that they are quite adept at doing. 

Tasks that they have evolved in their particular bio-

logical niches to perform. 

 

 

Certain combinations of bacteria have been repeatedly 

shown to be much more consistently effective when 

used together in a consortium rather than single strain 

inoculants. In most all field trials, this has consistently 

shown to be the case. 

 

Much time and energy has been devoted to trying to 

resolve how and why this is. Since 2004 we have per-

formed over 1000 field trials on many different cultivars, 

soil types and growing methods, and have registered 

these products successfully for use in organic agriculture 

in the E.U.  

 

Most of this research and development is geared toward 

soil farming, (vegetables, orchards, field crops) but we 

have applied some of these things very successfully in 

hydroponics and to aquaponics, and some container 

nurseries (floral/horticultural) as well.  
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We produce these microbiologically derived products at 

an ISO-9001 certified facility and we've collected a good 

number of different awards ranging from "International 

Leadership in Business, Technology, and Innovation - 

Paris 2011" to awards for quality Control (we are also 

QC100 certified), the "Eureka Award" from Brussels (at 

the time, one of the most significant events in this field) 

and some other little 'gold stars' next to our name.  

 

Humans now have the equipment, technology, and 

means to at least begin to better understand, and dis-

cover the exact working mechanisms and signaling path-

ways for phenomena we have known about on some 

level for quite a long time.  

 

We can now at least start to describe, understand (at 

least a bit more completely) and ultimately put to good 

use some of what we've learned. The general idea being 

to improve our stewardship of the land and resources 

that have been bestowed to our mutualistic care. 

 

Again, some of these phenomena we have known about 

for many thousands of years. We have, over the centu-

ries been able to observe, and even exploit to our ad-

vantage some of the effects of such phenomena, but 

had no clue as to how to describe their inner workings 

or utilize some of their hitherto un-seen and hidden as-

pect.  

 

Take ethylene for example...Ethylene is another plant 

hormone and is one of the simplest molecules with bio-

logical activity that exists in Nature. According to the He-

brew Bible, the prophet Amos was a "herdsman and a 

nipper of figs." That statement is interpreted as indicat-

ing that as early as the ninth century BCE an awareness 

existed that nipping, or piercing figs produced ethylene 

gas (as a stress response) thereby hastening the ripening 

process and making the figs sweeter.  

Along the way from the ninth century BCE until now, 

we've learned that the plant hormone ethylene has 

quite a wide range of biological activities, and not 

just fruit ripening. It is active at concentrations as 

low as 0.05 uL/L, though ripening fruit may have eth-

ylene levels of around 200 uL/L.  

 

Ethylene can affect plant growth and fruit develop-

ment in a large number of different ways including 

promoting root initiation, inhibiting root elongation, 

promoting fruit ripening, promoting flower wilting, 

promoting both leaf and flower abscission, triggering 

other hormones, inhibiting plant-mycorrizae interac-

tion, and some more.  

 

The ethylene that is synthesized as a response to 

various stresses is called "stress ethylene" and is one 

of the most common types of ethylene that a plant 

produces. It describes the increase in ethylene syn-

thesis that is typically associated with various envi-

ronmental stresses.  

 

These stresses include extremes of temperature, 

highlight, lowlight, flooding, drought, the presence 

of toxic heavy metals and pollutants, radiation, 

wounding, insect predation, high salt, and various 

pathogens including viruses, bacteria, fungi, and oo-

mycete.  

 

The increased amount of ethylene that is formed in 

response to various environmental conditions can 

exacerbate some of the symptoms of the stress, or it 

can lead to responses that lead to plant survival un-

der adverse conditions.  

 

This apparently contradictory behavior can be ex-

plained only if we can look at the patterns of how 

and when and why plants respond.  
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Plants exposed to stress quickly respond by producing a 

small 'spike' of ethylene that initiates a protective re-

sponse from the plant, for example: this primary small 

spike may trigger transcription of genes encoding defen-

sive proteins.  

 

If the stress persists, a second much higher spike of eth-

ylene occurs, usually several days later. It is this second 

ethylene peak that induces abscission, senescence, and 

chlorosis that may lead to the inhibition of plant growth 

or plant death. 

 

Following the discovery in soil born bacteria of the en-

zyme 1-aminocyclopropane-1-carboxylate (ACC) deami-

nase, several studies indicated that this enzyme was a 

common feature in many PGPB  

Some photos from our Quality Control and R&D department 

(Plant Growth Promoting Bacteria).  

 

Once people set to the task of elaborating on the 

role of this enzyme (ACC deaminase) in the facilita-

tion of plant growth by PGPB's, things became inter-

esting. 

 

Folks found that PGPB's colonized  the seed or root 

of a growing plant, and in response to tryptophan 

and other small molecules in seed or root exudates, 

the bacteria synthesize and secrete IAA (a plant 

growth regulator which is a type of auxin; specifi-

cally, indole-3-acetic acid (or IAA for short).  
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This bacterial IAA along with the plants own pool of 

IAA can either stimulate plant growth or induce the 

synthesis of the plant enzyme AAC synthase that 

converts the compound S-adenosyl methionine to 

ACC, which is the immediate precursor to ethylene in 

all higher plants.  

 

A portion of the newly synthesized ACC is excluded 

from seeds or plant roots to be taken up by the 

PGPB's and the AAC is converted by the enzyme ACC 

deaminase, to ammonia and a-ketobutyrate, com-

pounds that are readily assimilated.  

 

As a direct consequence of this enzyme ac-

tivity, the amount of secondary stress ethyl-

ene is reduced.  

 

Basically at that point the ACC deaminase containing 

bacteria is acting as a "sink" for ACC. The conse-

quence of this is that as a result of environmental 

stress a lower level of ethylene is produced by the 

plant and the stress response of the plant is de-

creased. That is also (more or less) how root and 

seed colonization by these bacteria that synthesize 

ACC deaminase prevents plant ethylene levels from 

becoming growth inhibitory.  

 

Because of advancements in the Science Depart-

ment, Humans can now do things like detect study 

and described a working model by which PGPB's and 

IAA-ACC can stimulate plant cell growth and prolif-

eration without simultaneously causing a build-up of 

ethylene.   

 

The above model of ethylene briefly illustrates only 

two mechanisms of just one type of compound that 

some of these groups of microbes can synthesize.  

All things being a matter of perspective, humans have 

come a long way since the prophet Amos' days of nip-

ping figs.  

 

We too here at Atria have also come a long way in try-

ing to bring these ecologically rational products to mar-

ket.  

 

Until Next Month...Happy Gardening Everyone! 

 

Vlad 
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Website: http://stores.atriaaquagardens.com/about-us/ 

 

 

Facebook: https://www.facebook.com/atriaaquagardens 

http://stores.atriaaquagardens.com/about-us/
Facebook:%20https://www.facebook.com/atriaaquagardens
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Tipping The Point:  
 

Is Aquaponics Ready For The Mainstream? 

 

Dr. George B. Brooks Ph.D. 
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As I was walking through my local food market 

the other day, I received an eye-opener, that I had 

grown some version of almost everything on the 

produce shelves. Not bad for an aquaponics non-

believer and convert.   

 

You see I did not always think aquaponics was so 

amazing. So, why did I get invited to write for this 

great column? I guess because I changed my mind 

about 5 years ago and have become quite zealous 

about it since then.  

 

The story of this change is interesting in it self, 

(IMHO), but more importantly it leads to an inter-

esting insight that I have gain because of it, one 

that is now guiding my future work.  To begin, I 

believe it is time to take aquaponics mainstream! 

But to do so, we must make some changes, to 

“Jump the Chasm” so to speak. 

 

With an earned Ph.D. from the University of Ari-

zona, I am an aquaculture scientist turned urban 

farmer, educator, researcher, healthy food activ-

ist, aquaponics entrepreneur and father.  

 

The general definition of aquaculture is the farm-

ing and husbandry of aquatic animals and plants. 

So that means that Aquaponics is a form of Aqua-

culture. Specifically a type of RAS (Recirculating 

Aquaculture System.) 

 

Three years ago in the aquaponics paper section 

at Aquaculture America the annual meeting of the 

U.S. branch of the World Aquaculture Society in 

Nashville TN., the question was asked; “What is 

the greatest factor holding aquaponics back in the 

United States?”  

The answer was amazing. It was not technology. It was 

not GHP/GAP (Good Handling Practices/ Good Agricul-

tural Practices). It was not state or Federal fish and 

game laws.  

 

It was zoning, resulting from the fact that many cities 

did not understand urban agriculture and were often 

unwilling to make the necessary adjustments to make 

it possible. Since then, times have changed. 

  

The residents of the city of Phoenix Arizona eat close to 

2 billion pounds of food a year. Nearly 100% of this 

product is shipped in from across the state, nation and 

world.  

 

By law in Arizona every ten years all cities must write 

new General Plans to be adopted by vote of the citi-

zens. I recently had the pleasure of serving as one of 

the two vice chairs in this effort for the City of Phoenix.  

 

Called planPHX, the General Plan is the dream for the 

city. Zoning follows the dream and development fol-

lows zoning. During the public involvement stage the 

residents told us they wanted local healthy food sys-

tems including urban agriculture.  

 

The voters of the City of Phoenix Arizona adopted 

PlanPHX on August 25th 2015 by a margin of 76% to 

24%. This means that urban agriculture is now a desired 

and approved part of the future for America’s 6th larg-

est city.  

 

As I was writing this column word came that the city of 

Atlanta is looking to hire a Director of Urban Agriculture 

to, “Serve as a resource and advocate for Atlanta or‐

ganizations using fresh, local food as a tool for building 

healthier communities, including urban gardens and 

farmers markets.”  
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Like Phoenix and Atlanta more and more cities are now encouraging 

sustainable urban agriculture as part of their social, economic and envi-

ronmental value chains. Boston, Detroit, Sacramento and Tucson are 

but a few of the communities across the nation joining this effort.  

 

Today urban agriculture has gone mainstream. In the cities mentioned 

and many others, it is no longer a question of if you can grow food but 

instead how and where. Within the urban mix a wide variety of tech-

nologies must be applied if the concept is to be successful. The ques-

tion is, “is aquaponics ready to go mainstream as well?” To help explain 

my views on this question, some personal history would be useful. 

 

My Father the Rev. Dr. G. Benjamin Brooks, Sr., was a Pastor, activist, 

friend of Dr. M. L. King, and the founder of Southminster Presbyterian 

Church in Phoenix Arizona.  He was sent by the National Presbyterian 

Church to Phoenix to start a local body in 1953. There he met my 

mother, married and I showed up in late 1955.  

He was a well-educated man with 

two bachelors, two masters and two 

doctorate degrees. I remember when 

I earned my Ph.D., he told me: “Son, I 

am proud of you but don’t forget. I 

have two.” 

 

Dad was a disruptive innovator, an 

ability I have apparently inherited for 

better or worse.  According to Wikipe-

dia, A disruptive innovation is an idea/

technology that helps create a new 

market and eventually disrupts an ex-

isting market and value network, of-

ten displacing the earlier technology. 

Translating to English, a disruptive in-

novation is that new idea that makes 

things so much easier, better and/or 

less expensive that it replaces the old 

way of doing things often giving peo-

ple access to the product that they did 

not have before thus opening new 

markets. 

 

The classic example of this concept is 

Henry Ford’s introduction of the as‐

sembly line.  By doing so he was able 

to build cars at a fraction of the cost 

of his competitors, significantly drop 

the cost of his product while still pro-

viding his workers a living wage.  My 

father’s innovations came in the area 

of education.  

 

To address this issue, he wrote an in-
novative program proposal for his 
church, where children would get a  
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good preschool education and a good meal. He then 

went looking for money. He ended up in Washington 

DC where he found people of like mind and what he 

wrote was incorporated into the nucleus of the pro-

gram we call today Head Start.  

 

The resulting Southminster Head Start center was likely 

the first program in Phoenix and possibly the United 

States. Southminster Head Start was also used as one of 

the testing locations for a new children’s TV program 

still on today called Sesame Street, another disruptive 

innovation in education. 

 

My mother Lula Dora Brooks, was a scientist. An edu-

cated woman in the age of Jim Crow she ended up 

earning two masters and teaching science in the Phoe-

nix Union High School District till she retired.  

 

You don’t really realize what it is like when your mother 

is doing her student teaching in your high school. Back 

in the 50’s however, she worked as a biological techni‐

cian working on a very nasty disease. Before you can 

cure a disease you must be able to grow it in the lab.  

Out west there is a fungal disease that still has not been 

cured today called Valley Fever.  

 

Caused by the organism Coccidioides immitis, for most 

people infections are seen as no more than a cold or 

mild flu. However, it can be fatal to some. In a time of 

extremely poor bio-control she was the first to success-

fully grow it in the laboratory. She left that line of work 

because my parents did not what it brought home to 

her then bouncing baby boy.   

 

So Dad gave me my need to save the world, his spirit of 

innovation, his disruptive leadership skills, desire for 

justice and his spellbinding preaching/speaking style.  

Mom gave me her dogged determination, inquisitive 

nature, instinct for opportunity, ability to teach, in-

ductive and deductive reasoning abilities and her 

aptitude for hard-core science to back it all up. A 

dangerous combination of skills and abilities to say 

the least.  

 

I mentioned earlier that I am an aquaponics convert. 

In the early 1990’s I served as the first Aquaculture 

Extension Specialist for the University of Arizona. It 

was an experimental position and since I did not yet 

have my doctorate “Extension Specialist” was not my 

official title.  

 

Never the less, my job responsibilities were much 

the same and the Universities public literature did 

grant me that honor.  

 

We had a good potential industry going during the 

90’s. Farmers and the University were innovating 

how to use the abundant well water in the canals 

on cotton farms to grow fish in a way that simulta-

neously provided the fields extra fertilizer.  How-

ever the effort did not last.  

 

In my opinion we lost most of our industry for sev-

eral major reasons. First the cotton farming culture 

was very different from the fish farming culture. The 

cotton farmers essentially grew the crop. The cotton 

gin purchased, harvested and processed the product. 

With fish the farmer had to do everything.  

 

Secondly we did not have any fish infrastructure. 

There were few if any local (near the farmer) sources 

of fingerlings, processing, sales and marketing.  
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Farmed fish in Arizona were not livestock 

but instead wildlife. A few years later how-

ever, my Ph.D. school classmate Dr. Kevin 

Fitzsimmons and I were part of the team 

with the University of Arizona, Arizona De-

partment of Agriculture and Arizona Game 

and Fish that wrote the new agriculture 

rules so farm raised fish are now indeed live-

stock in our state. Finally many farms were 

seeking to go high tech and high density.  

 

Regrettably bells and bubbles do not neces-

sarily a profit make. All of these factors com-

bined with the influx of inexpensive foreign 

fish product worked to essentially kill our 

industry so there are only one or two suc-

cessful commercial farms in the state today. 

 

Watching the decline of our industry had a 

profound effect on me. I wanted to find a 

method of producing tilapia & catfish at a 

competitive price, preferably in urban areas. 

For the Phoenix metro area, traditional recir-

culating technologies were not practical. The 

cost of production was too high and too 

much water needed to be discharged to 

mitigate nitrate buildup.  

 

Around the year 2000, I attended an aq-

uaponics workshop at the World Aquacul-

ture Society (WAS) meeting, that year in San 

Diego I believe. It did not go well. I was un-

convinced that aquaponics could produce 

fish at the price point we needed. It was not 

until 10 years later, when my expert gar-

dener now Certified Master Gardener wife 

Angela showed me the error of my ways. 

 

Every other week she would bring in two sinks full of lettuce 

and other greens. When I eventually asked her how much 

money we were saving, the number she gave convinced me that 

I had to change my point of view and find someway to do this 

with fish.  

 

I then realized that aquaponics was indeed what I was looking 

for. It was still a recirculating aquaculture system (RAS) but the 

filters that in the past were so expensive to run, with plants 

were now a profit center and the plants polished the water of 

nitrate so there was no need to discharge much. Simultaneously 

sustainability and urban agriculture were starting to take off 

and the chefs were starting to understand the power and value 

of local grown product so new markets were now available.  

 

So, I was now an aquaponics convert. To celebrate and kind of 

make up for my past heresy, at the 2014 WAS meeting in Seat-

tle, I made sure to get a picture with Jim Rakocy.  

 

Within the realm of potentially successful urban agri-

cultural techniques, aquaponics is a powerful disrup-

tive technology.  
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We all know the story so repeating aquapon-

ics’ benefits here is “preaching to the choir.” 

But just for the record and the newbies out 

there, they include: 

 

 Water conservation through recircula-

tion. 

 Fertilization of plants with nutrients 

from fish. 

 Minimization of solid waste disposal. 

 Reduced need for cropland. 

 The overall reduction of environmental 

footprint for crop production. 

 Urban installations can be built close to 

markets therefore reducing food miles. 

 

Yes there are downsides also including but not 

limited to: 

 

 Initial expense 

 Can’t grow all things (at least not yet). 

 A poorly understood history of com-

mercial success at least in the United 

States. 

 Every installation is an adventure. 

 Technologically based systems can fail. 

 GHP/GAP (Good Handling Practices/

Good Agricultural Practices) are poorly 

understood thus rules and regulations 

not fully fleshed out. 

 Sustainable food sources for fish are 

hard to come by. 

 

Yet despite the downsides, those of us who have put in the ef-

fort to try to get it right, think it is pretty much the next best 

thing since sliced bread. But to move aquaponics fully into the 

mainstream is going to require more. Allow me to elaborate. 

 

Disruptive innovations like aquaponics are not new thus the 

patterns of how they are adopted through society have been 

well studied. You may have heard of the “diffusion of innova‐

tion curve?”  

 

Everett Rogers in his 1962 book “Diffusion of Innovations,” first 

published this concept where he describes how new ideas and 

technology spread. Geoffrey Moore in “Crossing the Chasm” 

and Simon Senek in “Start with Why” (a great TED talk by the 

way) elaborate on this concept further.  

 

As seen in the above diagram (The Diffusion of Innovation 

Curve), Rogers suggest that successive groups of consumers 

will adopt a new technology (shown in blue) in a defined man-

ner.  



ASC Magazine Edition 32– October 2015  Page: 36  

 

Also its market share (yellow) will eventually be saturated. 

Accordingly the curve is divided into the types of people 

who adopt the new technology and when. They are: 

 

The innovators: These are the people like Dr. Rakocy and 

others who thought up the idea.  

 

The Early Adopters: From what I understand of the aq-

uaponics industry today, this title describes most of the 

rest of us. We are the about 13.5% of the total market 

who have bought into the vision of aquaponics is and we 

want to do our part to make it work.  Ah, but next comes 

the challenge. 

 

The mainstream market is almost every one else. The 68% 

of people represented by the “Early Majority” and the 

“Late Majority.” The Early Majority open the floodgates to 

the mainstream opportunities and the Late Majority flow 

in afterwards.   

 

The Laggards are those good folks who don’t like anything. 

However as described by Moore, there is a tipping point 

between the Early Adopters and the Early Majority. A 

“chasm” at about the 15% mark, that a new technology 

must jump for it to be adopted by the Early Majority mar-

ket. If it does not, it could be relegated to the dustbin of 

history no matter how effective it is. In my humble opin-

ion, aquaponics today stands on the edge of that chasm.  

 

To successfully jump into the mainstream, there are many 

things that aquaponics needs. We need the cities to un-

derstand. Fortunately, as urban agriculture goes main-

stream this understanding is growing.  

 

We need those who make the rules for urban food sys-

tems also to understand. To this need the doors are also 

cracking open and those who write the GHP/GAP rules are 

starting to ask questions.  

 

I also believe we need to be far more cost effec-

tive.  

 

In my opinion current technologies and techniques 

even when scaled up to commercial size tend to be 

expensive and complex to build and operate. Even-

tually as urban agricultural production increases 

supply and demand will take over and prices may 

drop below our ability to compete with current 

methods and Early Majority backyard users are of-

ten too busy with family and work to play with fin-

icky designs.  

 

Also since by definition disruptive technologies dis-

rupt the status quo, those invested in current 

methods/technologies may act to impede the in-

troduction or adoption of new ideas. 

 

To fully elaborate on all that needs to happen for 

aquaponics to go mainstream would require me 

to write a book. Perhaps I will. But for now, let 

me present you with one clear idea to start with.  

 

A small shift in thinking that can take us a long way 

in this discussion our industry must have. I suggest 

we must think less about how cool the technology 

is and think more about what sustainable solutions 

to the needs of our market we can provide. 

 

Simon Sinek in “Start with Why” stated, “People 

don't buy what you do; they buy why you do it.” 

Consider that the needs of the “Early Majority” are 

somewhat different than the needs of the “Early 

Adopters.” Like many of us they want to save the 

world. But they also want to know how does this 

new technology will help solve their personal 

needs first?  
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Look at the world of education where aquaponics is 

expanding rapidly. Elementary and high schools 

across the nation are building classroom units.  

 

Not only because aquaponics is a great way to grow 

food, but because it provides powerful effective solu-

tions to the challenges of teaching project based 

STEAM (Science, Technology, Engineering, Arts and 

Mathematics) in the classroom.  

 

Also because it does produce food, it is a way to con-

nect families and local communities to the classroom, 

a desperate need in many school districts.   

 

The programs of this kind run by Ed Mendoza on the 

Gila River Indian Community in Arizona, Dre Taylor in 

Kansas City Missouri and Dr. Kevin Savage in Cincinnati 

Ohio like many across the nation are amazing. 

 

Children have the need to dream, and the story of 

aquaponics itself fires the imagination.  

With alumni including the current Mayor of Phoenix, 

Valley Leadership is Phoenix Arizona’s premier leader‐

ship development institution. Each year, approxi-

mately 50 class members are selected for the nine-

month program. The class is divided into teams, each 

to develop a competitive project.  

 

This years winning project for Valley Leadership’s 36th 

Class, was a wonderful children’s book in English and 

Spanish about the Power of Aquaponics to feed the 

world called “Who Knew it Grew from Poo.” I was 

greatly honored when they told me it was inspired in 

part by my work. 

 

As Colleges and Universities see the potential of sus-

tainability and urban agriculture including aquaponics 

to benefit society and create viable well paying ca-

reers, they are creating more and more college certi-

fied courses on the subject. For example the AGS-166 

Aquaponics class at Mesa Community College (MCC) in 

Mesa Arizona that I was invited to develop, help de-

sign the school lab and now teach.  

 

The more contemporary problems a technology 

solves, the more it is desired, needed and accepted. 

Consider the invention of the “app.”. It turned your 

cellphone into a Swiss Army Knife that solves many 

problems, even ones you didn’t know you had. Though 

it does not fit in your pocket, within its limitations, aq-

uaponics has Swiss Army Knife potential or better yet, 

the problem solving capacity of a very deep well 

equipped toolbox.  

 

For those of us in Phoenix, a major issue is how to 

grow healthy food with little water? Aquaponics can 

address that need. We have food deserts. Aquaponics 

is an “app” for that.  
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We need effective solutions in STEM education, health 

and wellness, green jobs, sustainability, energy conser-

vation, economic development, recidivism, neighbor-

hood revitalization and much more.  

 

To all these things and many others, aquaponics either 

by itself or in combination with other ideas, can help 

to address the problems at hand.  

 

As a closing thought, a short story for your considera-

tion. Beyond the class I teach there, I recently partici-

pated with the school (MCC), the Roosevelt School Dis-

trict and RighTrac inc., in responding to an EPA grant 

for environmental education and stewardship.  

 

In our response we proposed a program using aq-

uaponics as its foundation where the participants 

would learn to utilize open spaces, abandoned lots, 

and suitable brownfield sites in the Greater Phoenix 

area to produce healthy foods, reduce air and water 

pollution, and reduce the urban heat island effect. 

They would learn to establish and run profitable busi-

nesses and beautify their neighborhoods.  

Finally the program would be designed to serve as a 

model that could be replicated at sites across the 

state. The EPA agreed with our idea and granted the 

program $108,000. I believe you can see the power of 

the concept. 

 

I am out of writing space for now. But I hope that I 

have said enough to stimulate your imagination and 

innovative spirit as to what could be done.  It is time to 

go mainstream my friends. I look forward to seeing 

what you come up with. 

 

To learn more please visit  

 

Website:  

http://www.nxthorizon.com/ 

 

 

Facebook Page:  

https://www.facebook.com/NxTHorizon 

 

 

http://www.nxthorizon.com/
https://www.facebook.com/NxTHorizon
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http://www.nxthorizon.com/ 

 

https://www.facebook.com/NxTHorizon 

http://www.nxthorizon.com/
https://www.facebook.com/NxTHorizon
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Artic Char Recipe  
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Directions:  
 

Preheat oven to 400 degrees F (200 degrees C). Line a baking 

dish with aluminum foil. 

 

Season arctic char with salt, place in prepared baking dish, and 

sprinkle with lime zest. 

 

Combine lime juice, olive oil, sherry, rosemary, and garlic in a 

food processor; pulse until garlic is finely chopped. Spread mix-

ture over fish and season with black pepper and cayenne pep-

per. 

 

Bake in the preheated oven until fish flakes easily with a fork, 

12 to 15 minutes, basting with pan juices about halfway 

through. When the fish is close to being cooked, switch the 

oven to broil for remaining two minutes or until browned. 

  

Ingredients 
 

1 (10 ounce) fillet arctic char, rinsed and pat-

ted dry  

 

1 pinch sea salt to taste  

 

1 lime, zested and juiced  

 

1/4 cup olive oil  

 

1/4 cup sherry wine  

 

3 sprigs rosemary, leaves stripped  

 

2 cloves garlic ground black pepper to taste  

 

1 teaspoon cayenne pepper, or to taste  

 

Notes: 
Prep 10 minutes 

Cook 15 minutes 

Ready In 25 minutes  

2 servings = 545 calories 

 

Tip 
 

Aluminum foil can be used to keep food 

moist, cook it evenly, and make clean-up eas-

ier. 

 

S o u r c e :   h t t p : / / a l l r e c i p e s . c o m /

recipe/223074/oh-my-arctic-char/ 

http://allrecipes.com/recipe/223074/oh-my-arctic-char/
http://allrecipes.com/recipe/223074/oh-my-arctic-char/
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Smart sensor and controller system will help the Aqua-

pioneer farmer of tomorrow run their system effi-

ciently from their mobile phone.   

Renewable energy let aquaponic farms become even 

more of a closed loop, increasing profitability for the 

Aquapioneer.  Innovations like these and many others 

are changing the very definition of farmer and who can 

be a farmer in today’s world. 

Then there are the technologies that are changing how 

we farm.  This is extremely important because of three 

major issues facing today’s farmers: urbanization of 

the global population, loss of arable land & water, and 

non-sustainable practices.  

The biggest factor in food security is urbanization. The 

World Health Organization expects 70% of the world’s 

population to be urbanized in 10 years. The nation's 

urban population increased by 12.1% from 2000 to 

2010, outpacing the nation's growth rate of 9.7% for 

the same period (US 2010 Census).  

As the population expands, the solution has been ur-

banization. Urban sprawl and poor natural resource 

management has replaced 40 million acres of farmland 

over the past 15 years (USDA Census, 2014).  

 

 

 

 

 

 

 

 

 

Hey Y’all and welcome back to Aquaponic Abun‐

dance.  

For the past few months we’ve been covering expo‐

nential technologies that are set to disrupt our daily 

lives.  Together, we’ve covered topics like renewable 

energy, smart agriculture technology, and online edu-

cation.  These three technologies are changing who 

can be a farmer by opening up aquaponics to anyone.  

Using online video courseware and digital communi-

ties, anyone with enough passion and gumption can 

build their first aquaponics system.   
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They can turn their existing aquaponics systems into total grow-

ing machines.  For every 1 sq.ft. of grow space, you can now 

have 5 cu.ft. or more of grow space!  With this kind of increase, 

you can maximize your potential biological living area for both 

plants and microbes.   

This turns even small spaces into productive farms.  Soon 1000 

square foot warehouses will compete with multi-acre farms in 

production capacity.  This is going to disrupt the modern food 

system because of its effect on small-farmers.   

 

A trend has appeared relating urban popula-

tion growth to declining farmland and food 

insecurity. The entire food chain is impacted 

as prices increase, pollution spreads, and 

reduced access to local food creates food 

deserts and barren soil. This leads to fifteen 

people per minute dying globally from hun-

ger (WHO).  

In order to manage global food insecurity, 

we need to produce more with less land 

and resources.   

So how can we adopt our farming tech-

niques to meet the needs of today?  Well of 

course there is aquaponics, but if you don’t 

know what that is yet then how did you end 

up with this magazine?  In addition to aq-

uaponics, we have vertical farming, the topic 

of this month’s Aquaponic Abundance. 

Vertical farming aims to increase the effi-

ciency of current traditional aquaponic farm-

ers by approximately 100%-600% through an 

innovative technique that combines vertical 

farming with a plant-focused aquaponics 

system.  

Initial research supports this objective as a 

study by Sifola and Barbieri (2006) has 

shown that traditional farming produces 

0.36 kg m-2 week-1 of Genovese basil, while a 

study by Storey (2012) has shown vertical 

systems in controlled environments produce 

upwards of 1.88 kg m-2 week-1 of Genovese 

basil.  This shows a 5.2x increase in vertical 

farming over traditional  farming. 

So what does that mean for our     

Aquapioneer?   
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Most of the world’s farms are very small. Worldwide, 

more than more than 410 million farms are less than 

1 hectare (Lowder et al., 2014).  

The USDA 2012 census states 92.5% of U.S farms 

are classified as small/mid size farms, playing a fac-

tor in stabilizing our Nation’s economy and stew-

arding our biological and natural resources. Bring-

ing vertical farming to this massive segment of 

farmers will drastically affect the production capac-

ity of farmers in a way that can forever change our 

food system. 

Vertical farming isn’t only about the insane produc‐

tivity increases.  It also saves on water thanks to the 

gravity fed design.   

The USDA states agriculture consumes 80% of our na-

tion’s water; irrigation withdrawals were 115 billion gal‐

lons per day (Bgal/d) in 2010 (USGS, 2010).  

According to the USDA 2012 Census, 11% of specialty 

crop farmers are classified as small/mid size farms. This 

equates to 12.65 Bgal/d in 2010 (USGS, 2010) of irrigation 

withdrawals.  

Aquaponics and FRESH Farm provide an alternative 

through resource sustainability and closed loop system 

technologies boasting a 90% reduction in water con-

sumed (New Zealand, 2013), potentially saving over 11 

Bgal/d in water consumption. Vertical farming will dis-

rupt how plants are sold as well.  Live sales are made 

easy with transportable towers.   
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What’s a live sale?  When your customer witnesses’ 

harvest, performs the harvest, or goes home with a still 

living plant, then you’ve made a live produce sale.  For‐

get harvesting plants for uncertain sale at the market.   

Now you can bring living produce to the market, sell to 

capacity, and bring anything left back home to rest in 

the garden.  Up to 36% of fresh fruit and vegetable goes 

to waste between farm and retail locations (FAO 2011).  

With living produce sales, these plants don’t have to go 

to waste anymore.  Living harvest sales can offset 

nearly one-third of all food waste. 

Not only that, but vertical farming can help get fresh 

food into urban food deserts by unlocking unused office 

and warehouse space in cities around the world.   

Thousands of warehouses, factories, and high-rises 

stand vacant in the face of outsourcing.   

These are the shells waiting to be filled with the farms 

of tomorrow.  Their produce can be walked down a 

flight of stairs to the corner store that can now afford 

to sell live produce.   

Bodegas that once dedicated shelf space to ciga-

rettes, tobacco, and fast food can now afford to offer 

fresh produce because it is available right upstairs!   

This will open up an entirely new industry of Urbacul-

ture, or farming in urban centers. Only the future can 

tell the amazing innovations that await Aquapioneers 

that utilize exponential technologies like vertical 

farming to change how we grow food for today and 

the future.  

So how do we go about bringing vertical aquaponic 

farms to urban centers?  Well, three major pieces of 

the puzzle stand to unlock this new wave of farmers.   
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The three major pieces of the urban verti-

cal aquaponics puzzle are empowering 

new farmers, utilizing existing urban 

spaces, and creating farming incentives for 

urban agriculture (urbanculture) 

The first part of empowering a new wave 

of urban farmers is to cultivate the farmers 

themselves!  There are existing groups of 

potential farmers in every city, ready to 

grow.   

All they need is the right technology and 

the right community to guide them 

through the rocky startup period.  These 

farmers will be empowered by other expo-

nential technologies like online education 

and smart agriculture tech. to make their 

growing experience as easy as possible. 

These farmers will make use of otherwise 

wasted urban space in abandoned facto-

ries, warehouses, and high-rises.   

Many farms are taking to this trend with 

early adoption with Will Allen’s Growing 

Power, among others.  Future skyscrapers 

will certainly have vertical farms built in to 

the very fabric of the building. 

The third step to empowering real urban 

farms is to create farm incentives for ur-

ban agriculture to rival that of existing ce-

real crops incentivization.   

Urban agriculture, or urbaculture will need 

a whole new set of regulations and incen-

tivization programs in order to spur on 

growth equal to that of city population 

growth. 

So why isn't this already being done?  What are the difficulties and 

present downsides? Well, there are the extremely high startup 

costs, the often understated importance of total environmental 

control, and the fact that it's just not easy enough... yet. 

High startup costs stop new innovators and potential investors 

from jumping in.  After all, agriculture, no matter how efficient, 

doesn’t have the same 10x payoffs as some of the other tech 

startup unicorns that are out there today.  That being said, those 

few who choose to invest at the early stages stand to take part in a 

brand new potentially trillion-dollar industry. That being said, it is 

not a gold rush awaiting just anyone.  It is still difficult to imple-

ment urban agriculture of any sort, let alone urbaculture to the 

myriad factors that go into an urban aquaponics system.   

There are water quality issues like pH, dissolved oxygen, and tem-

perature, not to mention every nutrient important to fish and 

plants.  Meanwhile other factors are vital to tracking for the fish.  

Then there are the air quality concerns to ensure you do not allow 

disease or pests into your growing environment.   

All in all, it is a difficult affair to recreate the perfect natural envi-

ronment for every plant.  These initial difficulties have dissuaded 

all but the most incentivized of growers. 

Great companies like Bright Agrotech are working day and night to 

unlock the secrets of vertical farming with their innovative Zip-

Grow towers.  In fact, Dr. Nate Storey and Chris Michael of Bright 

Agrotech might be the most influential market movers in the verti-

cal farming industry today.  As major presenters at the World’s Fair 

2015, their innovative ZipGrow towers decked the U.S. pavilion 

with over 42 varieties of vegetables, grains, and herbs.   

Only the future can tell what vertical farming has in store for us.  

But if Bright Agrotech’s exhibit is any indication, we are in for a 

beautifully green future.  Are you excited about urbaculture and 

vertical farming?  Are you using ZipGrow towers or want to start 

using them? https://www.brightagrotech.com/usa-pavilion-

powered-by-zipgrow-worlds-fair-2015/  

 

Until Next Month, Spencer 

https://www.brightagrotech.com/usa-pavilion-powered-by-zipgrow-worlds-fair-2015/
https://www.brightagrotech.com/usa-pavilion-powered-by-zipgrow-worlds-fair-2015/
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http://freshfarmct.org/catalogue-2015-download 
 

Our Facebook Page: https://www.facebook.com/FreshFarmAquaponicsllc 

http://freshfarmct.org/catalogue-2015-download
https://www.facebook.com/FreshFarmAquaponicsllc
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YOUR AMAZING STORY  HERE 

 
Get your product, business or farm projects advertised in the ASC Magazine. Write us an article today!  

We have gone global and encourage all businesses, small farmers, commercial operations and backyard growers 

to share their experiences, ideas and DIY projects with us.  

 

Do you have a story to tell the world about what you are doing?  
Are you a business and want to write us an article about your farm,        

commercial operation or related growing products?  
We want to hear from you!  

 

http://aquaponicssurvivalcommunities.com/article-submissions 

http://aquaponicssurvivalcommunities.com/article-submissions
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Coming Soon The Trinidad State Aquaculture Club  
 

Website Under Construction: http://trinidadstatecoaquaculture.club/  

College Website: http://www.trinidadstate.edu/ 
 

Aquaculture Program: http://www.trinidadstate.edu/programs/career-and-technical/aquaculture 

http://trinidadstatecoaquaculture.club/
http://www.trinidadstate.edu/
http://www.trinidadstate.edu/programs/career-and-technical/aquaculture
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Heating An Aquaponic System 
With Geothermal Water 

 

Now, before I get far into this, I’ll be the first to ad-

mit it; I’ve been spoiled.   

 

127 degree F water gushing out of the earth at 60 

psi is not a resource many people have access to.  

But hey, at Onsen Farm, that’s our reality.  Aside 

from multiple hot soaks on the property, we heat 

all of our dwellings with radiant heat by piping the 

water through concrete slabs.   

 

Our 5 high tunnel greenhouses are heated by using 

fans to pull air over heat exchangers while our geo-

thermal water coursing through them.  We have a 

neighbor who modified a clothes dryer with some 

salvaged radiators, and now he dries his clothes 

with hot water.  Yes, it’s like that in our neighbor‐

hood.   

 

When I designed our Aquaponic system, it was 

clear that heating the system would be done with 

this resource.   

 

With the abundance of geothermal water in our area, 

there are a number of aquaculture businesses that raise 

Tilapia year round outdoors, with flow-through raceways 

gushing with warm water.  However, since an AP system is 

recirculating, we would need to develop a heat exchanger 

type system to collect the heat from the water without 

adding it to our system. 

 

Our approach was simple; I had an extra IBC tote that I 

chopped into what amounted to a simple single grow bed 

over fish tank setup.  The “fish tank” lower section was 

plumbed to drain into the sump, and into this tank we 

coiled 100’ of 1/2” pex.   

 

We took some of the HDPE scraps from chopping the IBC 

tote and drilled a series of 1/2” holes in them, then 

threaded the pex thru the holes in an effort to separate all 

of the coils of pipe.   

 

Any heat exchanger relies on surface area to efficiently 

transfer temperature differentials, and by keeping all of 

the coils of pex from touching we would be providing the 

maximum amount of interface between the system water 

and the heated pex.   
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After the coil was installed, we connected it to our 

geothermal plumbing network, and a ball valve was 

installed to control the flow rate.  The grow bed was 

then set on top of our heater tank, filled with media, 

and plumbed into the water distribution from the fish 

tanks of our AP system.   

 

The theory is the water in the heater tank would be 

warmed by the geothermal water, and every time the 

bell siphon fired and drained the grow bed once every 

hour, it would push some of the heated water into 

the sump, where it would circulate throughout the 

entire system.   
 

From the beginning, it worked like a dream.   

The total water volume of our system is around 1750 

gallons, and I was able to easily gain 1 degree F per 

hour.    

 

I could hold the the fish tanks full of Tilapia at a toasty 

86 degrees, regardless of outdoor temperatures.  I later 

dropped and held the system temperature at 74 as a 

compromise between the needs of the fish and the 

plants.   
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Now, while you may not have geothermal water, bear 

in mind that while naturally hot out of the earth, our 

water is only 127 degrees.   

 

A well designed solar water heater can easily reach 

these temperatures, and could replace the geother-

mal well as the heat source.  We’ve been experiment‐

ing with this concept at a friends farm in Boise, Ohana 

No Till.   

 

They’re also currently designing another approach 

where they will circulate water through a massive 

compost pile, extracting the heat from the action of 

the thermophyllic bacteria and transferring that to 

their aquaponic system.   This will provide an extra 

source of heat to keep the system toasty when the 

sun doesn’t feel like coming out to play.   

While an electric aquarium heater is a quick fix for heat 

in small systems, and a jacuzzi heater can tackle the is-

sue for larger systems, these are both energy intensive 

solutions.   

 

Aquaponic systems are already at a disadvantage when 

thinking of an ecologically sound food production 

model, due to their reliability on electricity, plastic, and 

other materials that are toxic to manufacture or with a 

high embodied energy.   

 

Heating your system with the power of the sun, ther-

mophyllic action in compost, or geothermal energy, can 

help to reduce the energy inputs in the system signifi-

cantly.    

 

Till Next Time...James 
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Diseases Of Fish Series – 

BCWD / CWD 
 

Most Aquaponics enthusiasts are aware of the 

importance of maintaining good water quality to 

ensure the reduction of disease in their system. 

You have to keep an eye on things like dissolved 

oxygen, temperature, water flow, pH and of 

course ammonia levels.  

 

All these things have relationships with each 

other. 

 

As temperatures rise, this will increase the meta-

bolic rate of fish and if the temperatures con-

tinue to rise, you're dealing with a situation 

where you are introducing additional stress. 

 

Stress is the key factor to avoid; overcrowding, 

overfeeding, stressful handling, high levels of am-

monia, all of these things can lead to the greater 

likelihood that your fish will contract disease as 

well as higher levels of mortality.  

 

but many of the other environmental factors that we've 

already discussed can also contribute to bacterial cold wa-

ter diseases too.  

 

Many people prefer to use cold water because the general 

rule of thumb is, lower the temperature the easier it is to 

control disease outbreaks.  This is especially true when 

people are attempting to raise Fry. 

 

So what exactly is cold water disease? 

 

Coldwater disease or the two acronyms that is most recog-

nized by are, CWD and BCWD. The disease can affect a 

large host species range of fishes that inhabit cold fresh 

waters.  

 

The environmental factors that most contribute are, tem-

perature range of 7 to 15°C, but it appears to be most 

prevalent at a range of about 9 to 12°C.  

 

There is a cultured range that impacts salmonids, predomi-

nately with hatchery young trout species that seemed to be 

highly susceptible. 
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This is important to know because one of the easiest 

ways to have cold water disease happen in most aq-

uaponic systems is when they acquire fry from a sec-

ondary source that supplies them. 

 

Flavobacterium psychrophilum is the etiological 

agent of CWD. This is a gram-negative bacterium 

that is often recovered from host tissues during ne-

cropsy and can be done so effectively, providing a 

reduced nutrient media is used in when culturing the 

bacteria. 

It is important to note that the disease prefers over-

crowding is one of the principal agents for transference 

of the disease.  

 

Since the disease is also transferred due to the ubiqui-

tous nature of water, one of the best ways to reduce its 

occurrence is the proper maintenance of temperatures 

in your system above the effective ranges to prevent 

widespread pathogenic activity. 
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The disease is typically initially characterized by saddle 

lesions; however only the proper testing facility can 

render the diagnosis after examining scrapings from 

the leading edge of ulcerations that are then success-

fully cultured in the lab. 

 

 The best way to control the disease is by profession 

and avoidance because there are no completely suc-

cessful vaccinations available. Eggs are often treated 

with formalin, more as a preventative measure and to 

protect against Fry contracting the disease. 

 

Suggested therapy: Oxytetracycline new 10-15 Mg/L - 

the amount is based on the average length of approxi-

mately 10 days and based on the overall weight of 

your fish.  

 

 

Bacterial Coldwater disease need not be a huge con-

cern even if you are raising Salmonids. Keeping your 

water quality high is one of the best steps in its pre-

vention. 

 

Like any diseases of fish, proper management of envi-

ronmental factors as well as remaining focused on re-

ducing stress in your system will go a long way to the 

prevention of bacterial cold water disease. 

 

Until next month, enjoy your fish  

 

Mike Kelley 

Picture Source: http://www.marcosgodoy.com/ and  http://www.genoscope.cns.fr/ 

http://www.marcosgodoy.com/
http://www.genoscope.cns.fr/
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Do You Know What Apigenin Is?  

 

Perfect Parsley  
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Can a single planting of parsley be 

harvested for more than a year? 

The answer i s  yes  because  Pars-

ley is a biennial, which means it grows 

a plant the first year and sends up a seedstalk or flow-

ers the second year. If grown in an area pro-

tected from excessively hot temperatures or exces-

sively cold temperatures, parsley can be har-

vested well into the second year. When a 

flower stalk is initiated, remove it and continue harvest-

ing the mature leaves. If parsley is forced 

to grow for long periods at temperatures above 90 de-

grees F, growth is greatly reduced and 

death may occur. Parsley is cold hardy and can overwin-

ter. If planted too early in the spring, cold tempera-

tures may cause it to send up a flower 

stalk during its first season of growth. 

PDF Source: http://www.uaex.edu/publications/pdf/

FSA-6091.pdf 

PDF Source 2: http://www.herbsociety.org/herbs/

documents/Parsleyfactsheet_000.pdf 

 

Health Benefits Of Parsley  

 

In his study, Salman Hyder, the Zalk Endowed Profes-

sor in Tumor Angiogenesis and professor of biomedi-

cal sciences in the College of Veterinary Medicine 

and the Dalton Cardiovascular Research Center, ex-

posed rats with a certain type of breast cancer to 

apigenin, a common compound found in parsley and 

other plant products.  

 

The rats that were exposed to the apigenin developed 

fewer tumors and experienced significant delays in 

tumor formation compared to those rats that were 

not exposed to apigenin. Hyder believes this finding 

could impact women who are taking certain hormone 

replacement therapies. 

 

"Six to 10 million women in the United States receive 

hormone replacement therapy (HRT)," Hyder said. 

"We know that certain synthetic hormones used in 

HRT accelerate breast tumor development. In our 

study, we exposed the rats to one of the chemicals 

used in the most common HRTs received in the 

United States -- a progestin called medroxyprogester-

one acetate (MPA) -- which also happens to be the 

same synthetic hormone that accelerates breast tu-

mor development." 

 

Apigenin is most prevalent in parsley and celery, but 

can also be found in apples, oranges, nuts and other 

plant products. However, apigenin is not absorbed 

efficiently into the bloodstream, so scientists are un-

sure of how much can or should be ingested.   

 

We don't have specific dosage for humans yet," Hy-

der said. "However, it appears that keeping a mini-

mal level of apigenin in the bloodstream is impor-

tant to delay the onset of breast cancer  

http://www.uaex.edu/publications/pdf/FSA-6091.pdf
http://www.uaex.edu/publications/pdf/FSA-6091.pdf
http://www.herbsociety.org/herbs/documents/Parsleyfactsheet_000.pdf
http://www.herbsociety.org/herbs/documents/Parsleyfactsheet_000.pdf
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More Health Studies  

 
Increased serum uric acid is known to be a major risk 

related to the development of several oxidative stress 

diseases. The aim of this study was to investigate the 

effect of parsley, quercetin and kaempferol on serum 

uric acid levels, liver xanthine oxidoreductase activity 

and two non-invasive biomarkers of oxidative stress 

(total antioxidant capacity and malondialdehyde con-

centration) in normal and oxonate-induced hyperurice-

mic rats.  

 

A total of 60 male Wistar rats were randomly divided 

into ten equal groups; including 5 normal groups 

(vehicle, parsley, quercetin, kaempferol and allopurinol) 

and 5 hyperuricemic groups (vehicle, parsley, quercetin, 

kaempferol and allopurinol). Parsley (5 g/Kg), quercetin 

(5 mg/Kg), kaempferol (5 mg/Kg) and allopurinol  

 

that progresses in response to progestins such as 

MPA. It's probably a good idea to eat a little parsley 

and some fruit every day to ensure the minimal 

amount. However, you can also find this compound in 

pill supplements in the health food section of many 

stores. Of course, you should always check with your 

doctor before making any major changes to your diet 

or lifestyle. 

 

The next phrase of studies should include human 

clinical trials to determine the appropriate dosage 

amount, Hyder said. He believes further study on hu-

mans is necessary to address any health and safety 

issues that might exist. 

 

S o u r c e :  h t t p : / / w w w . s c i e n c e d a i l y . c o m /

releases/2011/05/110509122732.htm 

 

http://cancerpreventionresearch.aacrjournals.org/

content/4/8/1316 

http://www.sciencedaily.com/releases/2011/05/110509122732.htm
http://www.sciencedaily.com/releases/2011/05/110509122732.htm
http://cancerpreventionresearch.aacrjournals.org/content/4/8/1316
http://cancerpreventionresearch.aacrjournals.org/content/4/8/1316
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In folk medicine, parsley (Petroselinum crispum) is 

used to treat a wide variety of conditions.  

 

Several studies have identified the active antioxi-

dants within parsley (Petroselinum crispum) includ-

ing flavonoids, carotenoids, ascorbic acid, toco-

pherol and coumarines. These phytochemicals im-

prove total antioxidant capacity, suppress destruc-

tive oxygen free radicals and prevents oxidative 

stress damage.  

 

Our study also showed that parsley (Petroselinum 

crispum) has a higher potential than its major flavonol 

constituents to increase serum total antioxidant ca-

pacity. In parsley, kaempferol and quercetin gly-

cosides are predominant, and it is well known that 

the bioavailability of flavonoids as glycosidic form is 

higher than that of aglycon form, therefore; this find-

ing could be attributed to its higher intestinal absorp-

tion.  

 

Source: http://www.ncbi.nlm.nih.gov/pmc/articles/

PMC3813066/ 

 

 

 

 

 

 

 

(5 mg/Kg) were administrated to the corresponding 

groups by oral gavage once a day for 2 weeks.  

 

The results showed that parsley and its flavonol did not 

cause any significant reduction in the serum uric acid 

levels in normal rats, but significantly reduced the se-

rum uric acid levels of hyperuricemic rats in a time-

dependent manner. All treatments significantly inhib-

ited liver xanthine oxidoreductase activity.  

 

Parsley, kaempferol and quercetin treatment led also to 

a significant increase in total antioxidant capacity and 

decrease in malondialdehyde concentration in hyperu-

ricemic rats. Although the hypouricemic effect of al-

lopurinol was much higher than that of parsley and its 

flavonol constituents, it could not significantly change 

oxidative stress biomarkers.  

 

These features of parsley and its flavonols make them 

as a possible alternative for allopurinol, or at least in 

combination therapy to minimize the side effects of al-

lopurinol to treat hyperuricemia and oxidative stress 

diseases. 

 

Hyperuricemia which is distinguished by abnormal high 

levels of uric acid is present in 5-30% of the general 

population and appears to be increasing worldwide.  

 

It has been considered as an important risk factor for 

gout and may be associated with development of sev-

eral oxidative stress diseases such as cancer and cardio-

vascular diseases.  

 

Parsley (Petroselinum crispum) is a member of Apia-

ceous family that has been employed in the food, phar-

maceutical, perfume, and cosmetic industries. Parsley 

(Petroselinum crispum) is widely distributed in Iran.  

 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3813066/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3813066/
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The coconut fibers are much tougher and coarser 

than those of peat. This means more airspace is avail-

able for drainage and to supply the roots and soil life 

with higher levels of atmospheric oxygen (O2). Coir 

fiber will not compact over the course of the crop as 

with peat. 

 

Coconut coir can be affective for plant growth and 

also tends to be near neutral in pH (7.0).  

 

This helps ensure proper ionic balances in nutrient 

solutions. The compressed form of coir requires hy-

drating. The dried and compressed blocks are much 

easier to transport to and inside of the growing loca-

tion. 

 

Is Coconut Coir...The Next Best Gardening Product?  

Coconut coir is the granular by-product that re-

mains after extracting the long fibers from the coconut 

husk. Coconut coir is used in both expanding growing 

mediums and in planting pots, which can be 100% bio-

degradable and transplanted directly without the risk of 

root shock. Coir is the ideal growing media for organic 

and hydro-organic applications.  

 

The air volume retained harbors greater populations of 

beneficial (oxygen loving) soil organisms than peat 

mixes. Increased population levels of soil micro-

organisms play a strong role in high yielding organic gar-

dens. One of the most impressive attributes of coconut 

coir as a growing medium is the level of aeration and 

structure supplied to the root zone. 
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University Studies  On Coir 
 

Coconut coir has been considered to promote excellent 

plant growth but there are few rigorous studies that 

have compared it with peat moss control plants.   How-

ever, ten years ago, Meerow (1994) found that growth 

of Ixora coccine was significantly reduced compared to 

growth in a sphagnum peat moss control.  

 

Vavrina (1996) found that there were no adverse effects 

of coir to tomato and pepper transplants, but a subse-

quent study in the same lab (Arenas et al., 2002) found 

that media with more than 50% coir had reduced growth 

compared to peat-grown control plants.   

 

They suggested that a high N immobilization by microor-

ganisms and a high C:N ratio in the coir may have caused 

the reduced growth. Lopez-Galarza (2002) found that 

root development of strawberry plants grown in peat 

moss was better than in coir in some, but not all, stud-

ies.   

Treatment 1: Our standard greenhouse mix.  A 50/50% 

mix by volume of peat moss and perlite to get 12 cubic 

feet of media with 800g of dolomite lime. This was 

blended in a soil mixer for twenty minutes.  Five-inch 

pots, two for each cultivar, were filled with the mix.  The 

pots were then watered.  Once the substrate had set-

tled, seeds were then planted in three areas of the pot.   

Depending on seed size , more than one seed may have 

been planted in each area.  Once emerged, pots were 

then thinned to only one plant per area. 

 

Treatment 2:  A 50/50% mix by volume of Tropic Gro® 

coconut coir and perlite.  The mix was made by combin-

ing a volume of five gallons each of coconut coir and 

perlite, then mixing by hand in a plastic storage bin.   

  

Treatment 3:  A 50/50% mix by volume of Germinaza 

Paca® coconut coir and perlite.  The ingredients were 

then mixed by shovel until there was an even distri-

bution of coir and perlite. 

 

Treatments 2 and 3 did not require dolomite lime 

because they have a pH suitable for growing all of 

the crops tested.  The planted pots were placed in a 

greenhouse.  A fertigation emitter was placed in the 

center of each pot.  The pots were watered twice a 

day, at 8 am and 6 pm, with a dilute solution of Pe-

ters® 20-10-20 fertilizer, Fe EDDHA, and Na2SiO3 .   

 

After 24 days of growth, pictures were taken of the 

crops side by side in the appropriate treatments.  

Chlorophyll content was measured on each plant 

with a Minolta® SPAD chlorophyll content meter.  

Five measurements were taken per rep, and ten sub-

measurements were taken for every measurement.  

Sub-measurements were averaged and recorded as a 

single measurement.  

 

Coconut coir has been considered to promote excel-

lent plant growth but there are few rigorous studies 

that have compared it with peat moss control plants.   

However, ten years ago, Meerow (1994) found that 

growth of Ixora coccine was significantly reduced 

compared to growth in a sphagnum peat moss con-

trol.  

 

Vavrina (1996) found that there were no adverse ef-

fects of coir to tomato and pepper transplants, but a 

subsequent study in the same lab (Arenas et al., 

2002) found that media with more than 50% coir had 

reduced growth compared to peat-grown control 

plants.   
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They suggested that a high N immobilization by mi-

croorganisms and a high C:N ratio in the coir may 

have caused the reduced growth. Lopez-Galarza 

(2002) found that root development of strawberry 

plants grown in peat moss was better than in coir in 

some, but not all, studies.   

 

Electrical conductivity, a measure of the soluble salts 

in a solution, can reduce plant water potential and 

thus plant growth.  The EC of both the coir/perlite 

mixes was significantly higher than the peat/perlite 

mix, while the EC of tap water was much closer to the 

EC of peat/perlite (Figure 1).  This high EC may have 

contributed to the reduced growth, but wheat is 

among the most tolerant plants to high salinity.  Fur-

thermore, frequent irrigation should have leached out 

excess salts.   

Materials And Methods Used 

 

A second trial was conducted to compare coconut coir 

from both Mexico and Sri Lanka. The coir from Mexico 

was the same as used in the previous trial.  The Sri 

Lankan coir brands were Grow Coir®, Canna®, and Sun 

Leaves®.  Media was mixed using a 1 to 1 ratio, by vol-

ume, of substrate and perlite.   

 

Corn and broccoli were selected for this trial because of 

the poor development of these species in the previous 

trial.  Two levels of calcium sulfate (0.5 and 1.5 g/ L) 

were added to the coir treatments to increase the cal-

cium availability to  the plants.   
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Because of the low electrical conductivity of the Sri 

Lanka based coir brands only one replication was 

used for each treatment of calcium sulfate.  Two rep-

lications were used for each calcium sulfate treat-

ment in the Mexican coir brands.  Sphagnum peat/

perlite (1:1) was the control.  All coir brands had a 

control without calcium sulfate.   

 

The plants were watered twice a day, at 8 am and 6 

pm, with a dilute solution of Peters® 20-10-20 fertil-

izer, Fe EDDHA, and Na2SiO3 .  

 

RESULTS – TRIAL 2 The electrical conductivity of all 

three Sri Lankan coir brands was significantly lower 

than either of the two the Mexican coir brands . 

 

 

Summary 

These studies show that coconut coir should be used 

with great caution.  Although the Sri Lanka brands per-

formed better than the Mexican brands, no brand per-

formed consistently better than sphagnum peat.   

 

Some species tolerate coir better than others. The addi-

tion of calcium sulfate to the media did not have a con-

sistently beneficial effect on growth and in some cases 

it reduced growth.   The best growth in coir media oc-

curred in the Grow Coir® brand.  We are continuing 

these studies to determine the underlying causes of 

poor plant growth in coir.  

 

Source:  https://cpl.usu.edu/files/publications/

factsheet/pub__9468201.pdf 

https://cpl.usu.edu/files/publications/factsheet/pub__9468201.pdf
https://cpl.usu.edu/files/publications/factsheet/pub__9468201.pdf
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Up in the air, tilapia swim. 
 

In Bushwick, you can say such a thing and nobody 

can call you crazy. 

 

Fine fish are frolicking by the tubful on the roof of an 

industrial building at the corner of Bushwick and 

Johnson avenues. 

 

There's piscine production going on at Edenworks, 

an aquaponic farm in a greenhouse on the roof of 

236 Johnson Ave., upstairs from ornamental iron 

works and gates maker Kendi Iron Works. 

Edenworks Farm Lab, seen from Bushwick Place, is the 

glass structure on top of the building.  

 

When you arrive on the Johnson Avenue side of the 

property, this sign points the way.  

 

“They are happy and lively,” Jason Green, Edenworks 

CEO and co-founder, said as he peered into a tank of ti-

lapia the other day, during a tour he graciously gave us. 

 

“With the exception of one that jumped out of the tank, 

we haven't lost a fish in eight to 10 months,” said Green. 

 

Inside The Garden Of Eden 
 

By Lore Croghan of the Brooklyn Daily Eagle 
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Meet Jason Green, Edenworks' CEO and co-founder. 

 

After the inadvertently flying fish was found out of water, 

Edenworks staffers covered the tanks with netting so 

there will be no more mishaps of this sort. 

 

Gorgeous vegetables grown at Edenworks Farm Lab — 

including micro basil and other flavor-packed micro 

greens and salad staples like escarole and celery — are 

sold to restaurants in Manhattan and Brooklyn.  

 

The tilapia that are harvested (that's the correct verb to 

use when describing fish farming) are served at the 

“family meal” Edenworks employees eat together on Fri‐

days.    The innovative greenhouse in the sky is a block 

away from the Montrose Avenue L train.  

Customers of foodie fave Dun-Well Doughnuts, a 

vegan bakery at 222 Montrose Ave., may not realize 

there's a foodie hotspot of a different sort on 

nearby Johnson Avenue. This is Edenworks Farm 

Lab. 

 

At the Farm Lab, micro greens growing in coco coir 

(which is fiber from coconut husks) are so tiny, they 

look like toy food. But their taste is astonishingly 

similar to that of full-sized vegetables. Green gave 

us carefully washed samples of the micro greens. 

One tiny sprig tasted like a mouthful of peas. An-

other slim blade of greenery tasted like a big radish. 

A third sprig, almost as thin as a thread, had the full

-bodied flavor of a Bianca di Maggio onion. 

 

When you step into the greenhouse, the jalapeño 

peppers are right near the entrance. 

 

So you needn't look it up in the dictionary, aq-

uaponics is the fusion of aquaculture, aka fish farm-

ing, and hydroponics, which is plant cultivation in a 

nutrient-rich solution instead of soil. 

 

“We are an agricultural technology company,” said 

Green. That really is his last name, not a farm-

friendly pseudonym. 

 

“The basic thesis is as the world grows denser, food 

production needs to double worldwide by 2050,” he 

said. “Eighty percent of the arable land is already in 

use. We're trying to develop infrastructure that 

doesn't require arable land.” 

 

The Farm Lab has been up and running for a year. 

 

Vegetables grow on shelves that rise to the 12-foot 

ceiling.  
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Tomatoes and eggplant, which need the 

warmest temps, are on the high shelves. 

Salad greens, which do better with a bit less 

heat, are closest  to the floor. 

 

There are tidy tomatoes and the eggplant is 

also coming along nicely.  

 

The tanks of tilapia — and ghostly-pale 

freshwater prawns, too — are tucked be-

neath some produce shelves. 

 

Waste water from the fish tanks supplies 

fertilizer for the plants. Mushrooms that 

are growing give off carbon dioxide the 

plants need to survive and take in oxygen 

the plants emit. 

 

The temperature in the glass building is 

maintained at around 85 degrees Fahren-

heit. In the summer, air conditioning and 

fans keep it from getting hotter. In cold-

weather months, sunshine does much of 

the work of warming the place. 

 

“People loved being here in the winter — it 

was like the tropics,” Green said. If you've 

ever done lawn work, it's likely you despise 

dandelions. But dandelion greens are gour-

met goodies. If you've ever done lawn 

work, it's likely you despise dandelions. But 

dandelion greens are gourmet goodies. 

 

Rainbow chard is so pretty. Such a lovely-

looking plant. A place to prototype and test 

technology. What's all this got to do with 

real estate?  

For starters, the vertical stacking of plant containers and fish 

tanks that Edenworks' designers have devised is an impressively 

efficient use of floor space. 

 

The Farm Lab greenhouse has an 800-square-foot footprint — but 

1,200 square feet of food-production space. Also, an industrial 

building's bare rooftop is being put to good use. Moreover, the 

Farm Lab is a 50% scale model of an even more efficient aq-

uaponic farm Edenworks will start constructing in Long Island City 

this fall. The Queens facility is expected to open in first-quarter 

2016. 
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The Farm Lab in Bushwick is not meant to be a 

profitable commercial venture in and of itself. “It's 

a place to prototype and test technology,” Green 

explained. 

 

“It's certain that fine women eat/A crazy salad with 

their meat.” Seeing so many growing greens makes 

us think of this line from Yeats.“It's certain that 

fine women eat/A crazy salad with their meat.” 

Seeing so many growing greens makes us think of 

this line from Yeats. 

 

This escarole is growing in LECA — which stands 

for light expanded clay aggregate. This escarole is 

growing in LECA — which stands for light expanded 

clay aggregate. Micro basil is tiny but packs a big 

taste. 

 

After the full-scale Long Island City farm opens, 

possibly Edenworks employees might use the 

Bushwick greenhouse to grow their own seed 

stock.   

 

While we're on the subject of real estate, Green 

chose the roof of 236 Johnson Ave. as the location 

for the Farm Lab because his father-in-law, Zadok 

Zvi, owns the building through a family company. 

Zvi is an industrial engineer; he runs Kendi Iron 

Works. 

 

“He's an inventor,” Green explained. “He loves a 

crazy idea.” Edenworks pays part of the building's 

real estate taxes and water, sewer and electricity 

costs. 

 

Green's wife, Debi Zvi, is Edenworks' head of nutri-

tion and culture. These are pea micro greens. 

These diminutive leaves taste like big radishes. 

From cognitive neurophysiology to urban farming 

 

Before launching Edenworks with co-founders Matt La 

Rosa and Ben Silverman, Green got a bachelor of science 

degree with a concentration in physiology and neurobi-

ology from the University of Maryland. 

 

He was a research assistant at the university's Cognitive 

Motor Neuroscience Laboratory. And later he worked as 

an assistant research scientist at the Sheryl & Daniel R. 

Tishman Cognitive Neurophysiology Laboratory at Albert 

Einstein College of Medicine in the Bronx. 

 

Green changed his career path because “medicine is a 

slow process you have very little control over,” he said. “I 

wanted agency — to take innovation to market.” 



ASC Magazine Edition 32– October 2015  Page: 70  

 

As a preparation for running a high-tech farming busi-

ness, he studied civil engineering at Polytechnic Institute 

of New York University. He was the vice president of NYU

-Poly's Entrepreneurship and Innovation Association. 

 

When it's time to leave Edenworks, we take a moment to 

check out the views from the rooftop. This vista from the 

rooftop is very industrial. 

 

Big sky over Bushwick Avenue as we head for the L train 

after our Edenworks visit. 

 

S o u r c e :  h t t p : / / w w w . b r o o k l y n e a g l e . c o m /

articles/2015/8/5/fish-roof-%E2%80%94-and-micro-basil-

too-%E2%80%94-bushwick 

http://www.brooklyneagle.com/articles/2015/8/5/fish-roof-%E2%80%94-and-micro-basil-too-%E2%80%94-bushwick
http://www.brooklyneagle.com/articles/2015/8/5/fish-roof-%E2%80%94-and-micro-basil-too-%E2%80%94-bushwick
http://www.brooklyneagle.com/articles/2015/8/5/fish-roof-%E2%80%94-and-micro-basil-too-%E2%80%94-bushwick
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http://aquaponics-how-to-guide.info/aquanewsletter/ 

http://www.amazon.com/dp/B00J3CC1BC http://www.amazon.com/dp/B00DLHL3BO 

http://aquaponics-how-to-guide.info/aquanewsletter/
http://www.amazon.com/dp/B00J3CC1BC
http://www.amazon.com/dp/B00DLHL3BO
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Baked Parmesan Perch 
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Ingredients 

2 tablespoons dry bread crumbs 

1 tablespoon grated Parmesan cheese 

1 tablespoon paprika 

1 teaspoon dried basil 

1 pound perch or fish fillets of your choice 

1 tablespoon butter, melted 

 

 

Recipe Source:  http://www.tasteofhome.com/recipes/

baked-parmesan-perch 

Directions 

In a shallow bowl, combine the bread crumbs, Parme-

san cheese, paprika and basil.  

Brush fish fillets with butter, then dip into the crumb 

mixture.  

Place in a greased baking pan. Bake, uncovered, at 

500° for 10 minutes or until fish flakes easily with a 

fork.  

TOTAL TIME: Preparation and Total Time: 20 min.  

MAKES: 4 servings 

Photograph: https://

cookinginsens.wordpress.com/2011/05/29/capitaine-

nile-perch-with-twice-cooked-yams/ 

 

http://www.tasteofhome.com/recipes/baked-parmesan-perch
http://www.tasteofhome.com/recipes/baked-parmesan-perch
https://cookinginsens.wordpress.com/2011/05/29/capitaine-nile-perch-with-twice-cooked-yams/C:/Users/Owner/Documents/AAssociation
https://cookinginsens.wordpress.com/2011/05/29/capitaine-nile-perch-with-twice-cooked-yams/C:/Users/Owner/Documents/AAssociation
https://cookinginsens.wordpress.com/2011/05/29/capitaine-nile-perch-with-twice-cooked-yams/C:/Users/Owner/Documents/AAssociation
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Why not consider banner advertising in our maga-
zine?  It’s affordable, easy and a great way to 
reach thousands of potential aquaponics fans. 
 

We will also consider banner swaps with the right 
people and businesses.  
 

Contact Mike Kelley at venusrizing@gmail.com 
or 561-444-8542 

 

 

Our family personally uses these products as they are 

made from 100% plant extracts. Victoria and Mike have 

used the Oxy Powder product to help them on a program 

to lose weight and reduce toxins from their bodies.  

 

This product promotes healthy gut bacteria which is cru-

cial for maintaining better health. Your gut is now being 

referred to as your 2nd brain.  

 

Click on the below link 

http://www.globalhealingcenter.com/cleansing/oxy-

powder.html?

a_aid=554be87e1c229&amp;a_bid=89cd1630 

 

ASC Magazine 
http://aquaponicssurvivalcommunities.com/ 

mailto:venusrizing@gmail.com
http://www.globalhealingcenter.com/cleansing/oxy-powder.html?a_aid=554be87e1c229&amp;a_bid=89cd1630
http://www.globalhealingcenter.com/cleansing/oxy-powder.html?a_aid=554be87e1c229&amp;a_bid=89cd1630
http://www.globalhealingcenter.com/cleansing/oxy-powder.html?a_aid=554be87e1c229&amp;a_bid=89cd1630
http://aquaponicssurvivalcommunities.com/
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http://aquaponics-how-to-guide.info/aquanewsletter/ 

Join us on Pinterest 
 

https://www.pinterest.com/
ASC_Magazine/ 

 
 
 

Website 
http://foodforthought.me/ 

 

Facebook 
https://www.facebook.com/
VictoriaKelleyAuthor?ref=hl 

ASC Magazine Blogsite 
http://ascmagazine.blogspot.com/ 

http://aquaponics-how-to-guide.info/aquanewsletter/
https://www.pinterest.com/ASC_Magazine/
https://www.pinterest.com/ASC_Magazine/
http://foodforthought.me/
https://www.facebook.com/VictoriaKelleyAuthor?ref=hl
https://www.facebook.com/VictoriaKelleyAuthor?ref=hl
http://ascmagazine.blogspot.com/
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