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CANNAFISH  



Introduction 
At Cannafish, we offer an organic fertilization service, to include manure and compost in 
liquid fertilization plans. We recover rich organic matter, such as sludge from aquaculture 
and poultry farming manure, to transform it into liquid organic fertilizer, suitable for 
hydroponics. Ultimately, Cannafish could replace large quantities of inorganic 
phosphorus and synthetic ammonia used in agriculture and having significant 
environmental impacts, by using the problematic production of manure from the 
aquaculture industry.  
 
To provide a rich and stable nutrient solution, Cannafish relies on vermicomposting, 
bioreactions and specific ion monitoring. Since organic fertilization depends on bacterial 
activity, we provide a fertilizer brewing process including solid-liquid separation, a 
bioreactor and a specific Ion monitoring technology, to assess the real-time nutrient 
value of the solution we brew. Doing so, we can achieve the fertilization our client 
requires, using various organic inputs from local sources. Following circular economy 
concepts, we allow better management of the nutrient cycle in innovative agricultural 
practices, such as hydroponics. 
 
Basically, we offer brewing tools and services at different scales. The various inputs we 
can work with opens a new field of interactions in agriculture, to disrupt the conventional 
agriculture’s dependency of mined and synthetic fertilizers. The fertilizer we brew can be 
referred as “Biojuice”. 
 
The SEEF granted us 2500$ to improve our fertilizer brewing methods and undergo 
microbiology testing of our Biojuice. 
 

Coopérathon 2019 

 
Since October 2019, our project has kept on growing. We took part of the Montréal 
2019 Coopérathon, where we won the Urban Agriculture grant, proposing a project 
stimulating innovation in urban farming models, see figure 1.  
 



 
Figure 1 - Cannafish at the Montréal 2019 Coopérathon awards ceremony. From Left to Right, Neelay, Nicolas, David 
and Camille from AU/Lab. 

Microbiology testing 
In early January, David and Neelay met with Dr. Ronholm to discuss the execution of 
the microbiological experiment to test for E.Coli and Salmonella presence in various 
samples from the fertilizer brewing operation and the fertilizer use in production.  
 
Dr. Ronholm requested Neelay to take the Introductory Bio Safety and Safe use of 
Bio Safety Cabinet certificate courses before starting to use her laboratory. Neelay 
took these courses on the 16th and 27th of January, respectively.  
Now the list of reactants needed for the experiment is being completed with the help 
of Dr. Ronholm. We are basing detection methodologies from a paper on detection 
of E.Coli and Salmonella in compost teas. (INGRAM & MILLNER, 2007) 
 
After we order and receive all the reagents and chemicals needed for this 
experiment, the laboratory analyses will begin in Dr. Ronholm’s Lab. Considering 
some of the reactants will be borrowed from larger orders from Dr. Ronholm’s lab, an 
approximate 600 $ to 1000 $ will be dedicated to reactants and single-use lab 
equipment to analyze 120 samples. 
A list of the samples to be analyzed are available in appendix. 
 
Nutrient Solution Brewing 
We have also completed and set up the Automatic Liquid Nutrient Analyzer (ALNA) 
within our first pilot project, at La Ferme du Bord-du-Lac, as seen in figure 2. A few 
fittings and valves were needed to complete the bioreactor, which were bought at 
Rona, 
 



 
Figure 2 - The ALNA at La Ferme du Bord-du-Lac 

The main pump (as seen at the bottom of figure 2) needed replacement since the 
one we used previously was lent by the greenhouse owner and burned out. We also 
needed a better air pump, since the sludge thick solid deposit clogged the air 
distributor at the bottom of the tanks. Extra air tubing was also purchased to connect 
more air distributor at the bottom of the tanks, which will be purchased later with 
heating elements at a specialized store. 



We bought Uni Seals online from FishFarm Supply Co., which are universal seals to 
connect pipes through rigid surfaces. 

In the middle of figure 2 you can notice an array of electrodes. The pH probe we 
were using was a very cheap low-grade probe and gave inaccurate readings, hence 
we ordered a new pH probe, suited for dirty liquids and long-term wet storage, from 
McMaster Carr. 

Overall, we went 12 times to the farm from December 2019 to February 2020, to 
install our equipment and start the brewing process.  

The first samples to analyze were taken on February 4th. 

Hydroponic installation 
The Hydroponic Nutrient Film Technique (NFT) systems were built in December 
2019, see picture 3, which will all be fed a different nutrient solution, one being 
composed of a control inorganic hydroponic nutrient solution, which was bought on 
Amazon. To ensure proper nutrient solutions, submersible water heaters, an active 
charcoal water filter and aeration stones were purchased. 

 

Figure 3 - Cannafish pilot NFT systems at La Ferme du Bord-du-Lac 

We grew Cucumbers and Peppers, see picture 4, which were transplanted in the 
NFT systems at the end of February. 



 

Figure 4 - Cucumber and pepper plants before transplant at la Ferme du Bord-du-Lac 

Beginning of pilot hydroponic trials 
All systems were fed a half-dose conventional hydroponic nutrient solution, system 1 
was given a double dose of Biojuice, system 2 a single dose of Biojuice and system 
3 no dose. Dose were determined by the amount of nutrient solution distributed on a 
giving day, for instance, if system 1 was fed 40 L of Biojuice, system 2 was fed 20 L 
and system 3 was not fed any. 

 

Figure 5 - Cannafish pilot NFT systems with cucumbers and peppers at La Ferme du Bord-du-Lac 

 

 

Covid-19 reaction 
Fortunately, our research site was not a McGill property, so our access was kept. 
However, we did reduce our presence on site, and modified part of the system to 



allow sampling of each system to evaluate real-time nutrient differences in the 
systems, sampling valves can be noticed in figure 6. 

 

Figure 6 - Sampling valves on the NFT systems. 

 

Also, distance sensors were set up in the nutrient solution tanks to assess the 
volume in each tank remotely, ensuring the plants would never go dry. 

 

Figure 7 - Distance sensors in nutrient solution tank 

All the hardware can be monitored remotely using the Blynk iO communicating via 
wifi to the NodeMCU monitoring the levels and the Arduino Uno controlling the 
sampling valves and the Calibration and Sampling Sequence (C.A.S.S.). The ALNA 
is connected with a Raspberry Pi and can be accessed remotely with SSH 



connection. Copper fittings were purchased to replace old ones leaking, and 
electronic equipment was purchased at ABRA. 

Microbiology lab access 
Unfortunately due to the pandemic, our access to the microbiology lab got cancelled, 
hence the microbial testing for our Biojuice samples was put on hold. We contacted 
Dr. Ronholm when we heard that the university is starting to allow research activities 
on campus. After our email exchanges with Dr. Ronholm, she informed us that we 
would only have access to the lab in July. Despite the hold on access to the lab, we 
kept listing, collecting and storing our testing samples so whenever we get lab 
access we can start the microbial testing.  

Cannafish Website 
In April 2020, we purchased our website domain (www.cannafish.ca) and launched 
our website. We decided to launch a website for increasing traction and finding new 
clients to set up our brewing system. Also many competitions and business 
accelerators required participating startups to have a website. Soon after publishing 
the website, we got a message through the website from the Ministry of Economics 
and Innovation to participate in the Québec Circulaire. 

Mitacs Accelerate Entrepreneur 

The project held at this site was also recognized and supported by the Mitacs 
Accelerate Entrepreneurship program for David to perform a research project on 
Balancing organic nutrient solution for hydroponics using specific ion monitoring .  

https://www.mitacs.ca/en/projects/balancing-organic-nutrient-solution-hydroponics-us
ing-specific-ion-monitoring 

We paid 8 623,13 $ for the first unit of the Mitacs project. 

Conclusion 
Finally, our brewing process is started, samples are being collected and analyses will 
occur in the following weeks until the end of the Winter 2020 Semester.  

Plants are growing and Biojuice treatments are showing yield differences. The 
nutrient balancing strategy is being elaborated, and the specific ion monitoring 
apparatus, the ALNA is functional. 

A list of all expenses is available in appendix, and all copies of bills are available 
electronic appendix. 

Thank you for the support. 

http://www.cannafish.ca/
https://www.mitacs.ca/en/projects/balancing-organic-nutrient-solution-hydroponics-using-specific-ion-monitoring
https://www.mitacs.ca/en/projects/balancing-organic-nutrient-solution-hydroponics-using-specific-ion-monitoring
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Appendix 
 

Nalidixic Acid 95.0+%, TCI 
America  https://www.fishersci.ca/shop/products/c/n049025g 
Ampicillin Sodium Salt  https://www.fishersci.ca/shop/products/c/aaj1125922 
MacConkey II Agar  https://www.fishersci.ca/shop/products/c/b21172 
  

SAMPLE DESCRPTION NUM per Trial 
Fish manure extract 3 
Chicken Manure extract 3 
Compost Leachate 3 
Aeration of biojuice 3 
Brewing stage 1 6 
Stage 2 6 
Stage 3 6 
Inital solution 6 
During 6 
After 6 
Thermal treatments 6 
UV treatments 6 
Total per trials 60 
Total for 2 trials 120 
Table 1 - List of Reactant with link and Samples description 

  

https://www.fishersci.ca/shop/products/c/n049025g
https://www.fishersci.ca/shop/products/c/aaj1125922
https://www.fishersci.ca/shop/products/c/b21172


 

Description Price 

Pump 274,89 

Uniseals 55,38 

pH probe and air tubing (193 USD) 261,99 

Air pump 149,31 

Hydro ponic control 55,93 

Rona bill 1 34,35 

Rona bill 2 13,96 

Rona bill 3 19,48 

Rona bill 4 5,27 

Que pousse ph down, air stones 51,64 

Water filter 201,48 

Water heaters 101,16 

Fittings for filter 11,69 

Domain 21,98 

Wix website fee (60 USD) 86,8 

Home Depot 52,23 

Rona 5 38,31 

Rona 6 28,02 

Valves 26,22 

Valves 26,22 

Gaz 1377,12 

Mitacs 8623,13 

Total 11516,56 
 

Table 2 - List of expenses 


