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Positive Bacteria

Positive Bacteria have four main benefits for areas like fish intestine 
lining and plant root tissue.  They can be tip the balance of a system by:
1. Preventing bad bacteria from taking hold. If the site is already 

occupied by a good bacteria then the bad bacteria cannot take hold.
2. Promoting surface health. They can aid in breakdown of organic 

material that may get on the surface as well as actively assisting 
tissue health.

3. Being antagonistic to bad bacteria. Many positive bacteria do not 
only prevent bad bacteria taking hold but actively antagonize bad 
bacteria so they are removed from the environment.

4. Improving nutrient uptake and health. Many positive bacteria are 
major contributors to break down of nutrients that can be readily 
absorbed by they tissue.
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Adding Positive Bacteria
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Good and Bad Bacteria
On both the fish intestine and 
plant roots there are normally 
good and bad bacteria.

Bad Bacteria have to go
The good bacteria promote the 
health of the intestines or roots 
and are actively antagonistic 
toward the bad bacteria.

Introduce Positive Bacteria
With the introduction of positive 
bacteria the balance it tipped 
toward the good bacteria.

Good Bacteria repel the Bad
Good bacteria help promote the 
health of the fish gut or plant 
root and actively prevent bad 
bacteria getting a hold again.



Bacteria, 
the Third 
Element

Many people look at aquaponic 
systems and all they see is fish 
and plants. Much is written about 
this and many people define 
aquaponics as the “combination of 
fish and plants”. The fact is that 
there is a third, and equally 
important, group whose 
management is often completely 
ignored: bacteria!

Bacteria in Aquaponics
While most people acknowledge 
bacteria, usually the nitrifying genera, 
as being necessary to aquaponics 
systems there is often little 
acknowledgement of the true 
importance of many other species of 
bacteria and almost no methods are 
deployed for their management. In this 
article we hope to correct that.

Aquaponicists will often talk about 
nitrifying bacteria and while there are 
several genera of bacteria that will 
oxidise Ammonia to Nitrite and Nitrite 
to Nitrate the most common genus 
mentioned is Nitrosomonas and 
Nitrobacter respectively. 

Management of Nitrifying 
Bacteria
In the main management for nitrifying 
bacteria is a matter of ensuring that 
there is a source of Ammonium, good 
oxygen levels and an appropriate pH in 
the water. Some people buy nitrifying 
bacteria, in liquid or powder, that is 
stored at room temperature for adding 
to their systems however, with few 
exceptions, this is futile. Nitrifying 
bacteria are very sensitive to 
desiccation, which is required for 
producing powder, and require a 
continual supply of Oxygen and 
Ammonium and/or Nitrite to maintain 
viability, so these products cannot 
contain viable nitrifiers.

The most important point here is that 
while nitrifying bacteria are very 
important they are by no means the 
only important genera of bacteria in an 
aquaponic system. More importantly 
other genera of bacteria can be actively 
managed by the aquaponicist and in 
turn the aquaponicist will achieve 
improved water quality, better fish and 
plant health, and faster growth rates.

Care and management of 
aquatic animals
The care and management of aquatic 
animals, for example fish, in an 
aquaponic system differs in one very 
important respect from the care of 
other animals, such as chickens, that 
reside on land. The water surrounding 
the fish is an essential environment for 
the growth of bacteria whereas the air 
around land animals cannot support 
multiplication of bacteria.
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Excreted waste from land based 
animals is easily removed from their 
general environment for decomposition 
by bacteria elsewhere, for example in a 
compost heap. It is also reasonably 
trivial to keep the excreted waste from 
a land animal separate from its food 
supply. However excreted waste from 
aquatic animals, particularly in closed 
aquaponic systems, is impossible to 
separate from both the aquatic animals 
environment and its food supply.

Aquatic animals must breathe from the 
same water in which they are fed and 
into which they excrete wastes. Their 
wastes and uneaten feed are an 
excellent food source for bacteria, 
which grow in the water, on the tanks, 
in the pipes and in the filters. An 
aquaponic system has a large 
population of many kinds of bacteria. 
Most of these bacteria are essential for 
the well-being of the aquatic animals 
living in them, the plants and indeed 
the system as a whole.  If pathogens 
(i.e. a bacterium or virus that causes 
disease) are present, then they could 
also multiply on the excess feed.  
Disease management is more difficult in 
aquatic environments, because if a 
pathogen is, for example, excreted by a 
sick animal, it can easily mix with new 
feed thrown into the tank and be 
ingested by other fish, and thus spread 
very quickly.

Microorganisms degrade waste
Microorganisms degrade and recycle 
wastes. The bacteria that breakdown 
waste organic matter, complex organic 
compounds, are called heterotrophs, 
because they can feed on a variety of 

different food substances. In contrast, 
there is another group of bacteria 
called autotrophs, which produce 
complex organic compounds from 
simple inorganic molecules with energy 
from light or inorganic chemical 
reactions. The most important 
autotrophs in an aquaponic system are 
the nitrifiers; which were covered 
earlier.

Maintain a balance
The problem for the aquaponicist is to 
maintain a balance between the needs 
of the aquatic animals, plants and the 
different types of bacteria.  In the sea, 
lakes, rivers and other natural aquatic 
environments, there is a balance 
between the numbers and activities of 
the various ecological groups of 
organisms. Thus there are algae in the 
water and rooted plants around the 
edges that use sunlight to convert 
carbon dioxide and minerals into plant 
material. This in turn becomes food for 
animals and heterotrophic bacteria, 
which degrade it back into carbon 
dioxide and minerals.

An aquaponic system is loaded with fish 
at a greater density than would occur 
naturally in the sea or lakes and the 
fish are isolated in a tank. Thus the fish 
must be fed artificially. The 
aquaponicist will generally plant a 
specific variety of plants and in much 
greater density than would be seen 
naturally. As the balance is now skewed 
for an aquaponic system to function 
well, the microbial flora must also be 
managed by the operator.
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Bacteria levels must be 
managed
There are many thousands of different 
types of bacteria, and only some are 
really beneficial to an aquaponic 
system, but the beneficial bacteria have 
to compete with all the others. In a 
home vegetable garden or aquaponic 
grow bed the desirable flora can be 
assisted by the operator in its battle for 
dominance by simply removing the 
unwanted plants; weeding. Unlike 
weeding a vegetable garden however it 
is not possible to remove bacteria from 
the system selectively.

To assist the beneficial bacteria start 
off with clean water and add 
appropriate beneficial bacteria, the 
microflora, from the start. Then keep 
adding the beneficial bacteria in large 
numbers to the system to maintain a 
strong colony and thus overwhelm the 
'weeds'.  Different genera of beneficial 
bacteria can be used in an aquaponic 
system. They need to be select for their 
specific benefits to the system. Some 
bacteria aid in waste removal, some aid 
in fish health and others aid plant 
health.

Correct selection of bacteria
The most important job for the 
heterotrophic bacteria is degrading the 
particles of waste feed, faeces and dead 
algae (this material is collectively 
termed “detritus”) in the aquaponic 
system. The heterotrophs can easily 
use the very small organic molecules 
like sugar and amino acids, so these 
compounds do not accumulate, but are 
taken up and used as fast as they are 
released.

However, it is the very first step in 
breaking down wastes that is the 
limiting factor in maintaining 
aquaponic system health. Bacteria 
cannot ‘chew up’ large particles like 
animals can so they have to secrete 
special enzymes (exoenzymes) into the 
water or onto the surfaces of waste 
food. These enzymes then breakdown 
the protein, carbohydrates, fats etc. 
into simple molecules. If this process is 
too slow, wastes accumulate on the 
tanks, grow beds and filters leading to 
build up of too much organic sludge and 
subsequent anaerobic activity, which 
eventually causes release of too many 
toxic compounds. The process of 
breaking down the large particles can 
be sped up by adding the correct type of 
beneficial bacteria these are generally 
known as conditioning microbes.

Conditioning Microbes
Aquaponic conditioning microbes must 
be selected specially for their activities 
in breaking down large molecules and 
particles of wastes. Bacillus and close 
relatives are the best group of bacteria 
for this purpose. They are especially 
good at secreting exoenzymes, and so 
speeding up the initial rate-limiting 
process of waste decomposition. They 
are not usually present in large 
numbers, so as feed is added to the 
system, it is also important to add the 
appropriate bacteria that degrade 
uneaten feed and excreted wastes.

Probiotics
Special types of beneficial bacteria, 
called probiotics, can help in 
suppressing pathogens. They do this by 
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competing with them for food, 
displacing them from the gut walls of 
animals or the rhizosphere (root zone) 
of the plants and by secreting 
antimicrobial compounds that directly 
inhibit the growth of the pathogens. 
Selected probiotics not only inhibit the 
growth of many pathogens that cause 
disease in fish, other aquatic animals 
and plants, but can promote the growth 
and health of the animals and plants.

Several different bacteria are 
needed to get the best result
Different Bacillus produce different 
enzymes, which when combined, speed 
up the decomposition of waste organic 
matter, and release nutrients that 
plants can then utilise. Similarly, 
different Bacillus produce different 
antagonistic compounds against 
different pathogens, so a range of 
different Bacillus species and strains is 
needed for any particular environment 
such as the intestinal tracts of fish or 
plant root rhizosphere.

To be most effective the specifically 
selected beneficial bacteria must be 
applied to the aquaponic system in a 
targeted way. A good method for getting 
beneficial bacteria into the gut of a fish 
is to add it to its food; in the same way 
some people consume yoghurt to get 
beneficial bacterial into their gut. 
Rhizosphere beneficial bacteria on the 
other hand should be added to the grow 
beds to allow rapid access to the root 
zone of the plants. Beneficial bacteria 
that aid in the decomposition of waste 
organic matter can be selected to pass 
through the fish, be added to the base of 
the plant or added directly to a filter.

Special Positive Bacteria for 
Aquaponics Systems
Herbs and Fishes has a two products 
specifically designed to allow the 
aquaponicist to target the two main 
areas where beneficial bacteria can be 
added to an aquaponic system.  These 
products will help:

• Maintain bacterial balance,

• Clarify the water by removing excess 
waste, 

•Aid fish and plant health; and 

• Increase fish and plant growth.  

B-Fish and C-Plant
B-Fish is added to fish food and targets 
fish health and aids in the break down 
of fish waste. C-Plant, which can be 
added to filters and grow beds, breaks 
down detritus and works on the root 
zone of the plants. 

Both products used specially select 
genera of Bacillus. The selected genera 
are not pathogenic to humans or plants, 
and because they are part of the 
normal soil and aquatic microbial flora, 
they cause no damage to the 
environment. The products are sold as 
powders that have a long shelf life when 
stored dry at normal temperatures.

Powders are simple to use and shipping 
costs are minimised when compared 
with liquid products because the user 
does not have to pay for shipping 
containers of water! B-Fish and C-Plant 
should be deployed by all aquaponicist, 
both the hobbyist and the professional, 
so the third element of aquaponics can 
be balanced with the other two.
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B-Fish and C-Plant

Both B-Fish and C-Plant are the only beneficial bacteria products that 
have been specifically blended with Aquaponics in mind! These 
special blends have been formulated by Dr David Moriarty who is an 
authority on beneficial bacteria and in particular their function in 
aquatic environments.

See: http://www.herbsandfishes.com/david-jw-moriarty-phd/page/33/

Our products are produced for our exclusive use by New Edge 
Microbials who are an Australian company specializing in the supply of 
beneficial live microbial cultures to the agriculture industry.
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B-fish is added to fish 
food. It is a special 
blend of Bacillus that 
benefits fish in 
Aquaponics Systems.

C-Plant is added to a 

filter or the grow beds 

to reduce organic 

matter and improve 

and benefit the plants.



Special Price includes 
Delivery

$69.95 for 200 grams
Packaging and measures
All our products are sold in zip lock foil packets. The bags are sealed but 
the zip lock remains usable after opening. 200 grams is approximately 
7 ounces. 1 tablespoon is approx. 12 grams or just under 1/2 an ounce.

B-Fish Usage
1 tablespoon per 1000 litres (265 US Gallons) of fish tanks once a week.  
B-Fish should be mixed with the fish feed. Digestion of B-Fish with food 
is the most desirable situation. An average back yard systems with a 
1000 litre fish tank will use 1 tablespoons of B-Fish per week which will 
last approximately 4 months!

C-Fish Usage
1 tablespoon per 2.5 square metres (27 square feet) of growing area 
once a week.  Each tablespoon of C-Plant should be either:
• If you have a filter - Added directly to the filter OR
• If you do not have a filter - mixed with 1000 ml (1 US Quart) of 

water and evenly distributed over a grow bed.

For average back yard systems with 2 grow beds (normally 2.5 square 
metres each) then 2 tablespoons would be used once a week. If you had 
a filter then both in the filter.  If you do not have a filter then use 1 
tablespoon in 1 litre of water on each grow bed. 2 tablespoons of C-Plant 
per week will last approximately 2 months!

To find out where to buy B-Fish or C-Plant go to:

http://www.herbsandfishes.com/distributors/overview/38/
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