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PAG 2 Bacillus spp are bacteria that 

occur naturally in aquatic 

ecosystems. They assist with 

nutrient cycling which results 

in the provision of food sources 

for other organisms. Their 

presence results in no ammonia and nitrite and 

lower nitrate and phosphate levels.

Bacillus spp are considered to be safe 

microorganisms which also have the capacity 

to provide a number of beneficial functions in 

aquatic ecosystems by producing compounds and 

enzymes that can be antagonistic and therefore 

act as biological control agents eliminating many 

common phytopathogens.

Bacillus spp have adapted to respond to adverse 

environmental conditions. This provides these 

organisms with an ability to rapidly increase their 

population resulting in nature’s balance being 

maintained preventing eutrophication from 

occurring. Activated Bacillus spp can achieve a 

doubling time (generation time) of only 26 minutes, 
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whilst 45 minutes is considered to be the accepted 

doubling period. That means that, after 10 hours, 

a single bacterium with a generation time of 26 

minutes would have produced 8 million doubles.

A bacterium with a generation time of 45 minutes 

would only produce 8,000 doubles. I have studied 

the activation process, which has led to the 

development of two products; The Water Cleanser 

(TWC) and The Water Cleanser Plus (TWC+). The 

generation time of 26 minutes is why TWC and 

TWC+ initially form a visible bio-film followed by a 

fully developed microbial mat on the block surface.

TWC and TWC+ have been developed to provide 

the activation conditions required for Bacillus spp

bacteria. My studies have shown carbon alone will 

not allow the correct enzymes and probiotics to be

produced. Activated Bacillus spp require specific 

trace elements to produce the correct enzymes 

and probiotics at the different stages of the 

nitrification and denitrification process which has 

led to the development of TWC and TWC+.
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Another important factor in 

TWC products, compared to 

other bacteria products where 

they provide a platform for 

bacteria or they separately 

provide an energy source, 

TWC and TWC+ provide the energy source plus 

the platform making it the most ideal substrate for 

probiotics production.

TWC helps the nitrification process by the 

converting the triglycerides to fatty acids which 

are then converted to phosphates. This creates 

metabolic energy for microorganisms, which 

is required in all areas of water treatment from 

aquaria, aquaculture, wastewater treatment, 

dams, lakes, rivers and oceans. If the conversion of 

Triglycerides is not completed it then becomes a 

limiting factor to the nitrification process known as 

nitrification inhibitor.

TWC+ helps complete the denitrification and 

phosphate accumulation process and is required in

aquaria, aquaculture, and wastewater treatment. 

Lakes, rivers and oceans very rarely suffer from 

excess nitrates and phosphates because they have 

Bacillus spp present to complete the process.

The enzymes produced from Bacillus spp convert 

natural oils into fatty acids which in turn break 

down into Phosphates with their final product 

being probiotics. Bacillus spp also convert NO3 into 

NO3-N releasing N which is needed to complete 

the biological process allowing Betaproteobacteria 

to consume nontoxic NO3-N as energy. This 

process is the same with phosphate by which 

PO4 is converted to PO4-P, making P available for 

diatoms and micro algae to consume.

Although the use of TWC in aquaria and 

aquaculture will result in high nitrate and phosphate 

levels these are in the non-toxic forms of NO3-N 

and neutralized phosphate PO4-P. To read these 

readings toxicity within your system using normal 

nitrate and phosphate testing equipment NO3-N 

needs to be divided by 4.4 and PO4-P needs to 

be divided by 3 to give the true levels. In aquatic 

ecosystems these non-toxic compounds are 

consumed through the biological capacity of the 

water body.

In Aquaria and Aquaculture, TWC+ fills the empty 

cell with proteins allowing Betaproteobacteria to

consume NO3-N as an energy source and allows 

Polyphosphate accumulating bacteria energy to 

deposit the remaining PO4-P into the substrate. This 

natural containment can be used to mechanically 

remove the neutralized phosphate.

The use of TWC in aquatic ecosystems allows 

eutrophication to be treated by allowing biological

organisms to consume and convert the nutrients 

present allowing balance of the ecosystem to be 

resumed.

The role of Bacillus spp in aquaria and aquaculture 

are demonstrated in Figure 1 whilst Figure 2 shows 

the role in aquatic ecosystems.
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Aquaria & 
Aquaculture

T H E  C O M P L E T E 
N I T R I F I C A T I O N  A N D 
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C Y C L E

F I G U R E  1 

Role of Bacillus spp in Aquaria and Aquaculture.

F I G U R E  2

 Role of Bacillus spp in Aquatic Ecosystems.
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Activated Bacillus within an 

eutrophication water way 

reverse nutrient overload by 

splitting its molecule cells 

creating metabolic energy 

for microorganisms Bacillus 

produce Protease enzymes and Lipases which 

causes the hydrolysis (splitting) of triglycerides 

which allows the molecules size (its smallest 

form) to become available metabolic energy to 

autotrophic and heterotrophic bacteria, diatoms 

and micro algae thus speeding up the nitrification 

and denitrification cycle and removing the nutrients 

through the food chain.

Nutrients overload causes condensation at a 

molecule level. It is the reconstruction of Ester 

Bonds binding available metabolic energy to a 

larger molecule cells making it unavailable to 

microorganisms which slows the nitrification cycle. 

This allows ammonia and nitrite to get to toxic 

levels which is the start of eutrophication.

A

Reverse Eutrophication 
in Water Ways
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