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Call it cycling, nitrification, biological cycle, startup cycle, 
break-in cycle, or the nitrogen cycle. No matter what name 
you use, every newly set up aquarium goes through a 
process of establishing beneficial bacterial colonies. 

The Waste Problem
Unlike nature, an aquarium is a closed environment. All the 
wastes excreted from the fish and uneaten food stay inside 
the tank. If nothing eliminated those wastes, your beautiful 
trout tank would turn into a poison tank for your trout.

Fortunately, since we start with eggs, we have time to get 
the tank ready to handle the waste produced by the fish 
after the eggs hatch
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Nitrogen Cycle Stages Summary

ÂStage 1: Ammonia (toxic to fish)
ÂCreated by fish waste and/or dead fish

ÂNot removing uneaten food

ÂStage 2: Nitrites (toxic to fish)
ÂBacteria (Nitrosomonas) oxidizes the ammonia

ÂStage 3: Nitrates (not as harmful)
ÂBacteria (Nitrobacter) convert Nitrites to Nitrates

ÂNitrates removed with gravel cleaning and water 
changes



The cycle begins when the eggs hatch and start producing 
waste.  Fortunately, just after hatching the alevins are 
producing very little waste. Their waste is quickly broken 
down into either ionized or unionized ammonia. The ionized 
form, Ammonium (NH4), is present if the pH is below 7, 
and is not toxic to fish. The unionized form, Ammonia 
(NH3), is present if the pH is 7 or above, and is highly toxic 
to fish. Any amount of unionized Ammonia (NH3) is 
dangerous.  
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Â To introduce the beneficial bacteria, 
before we get the eggs, we start adding 
BioZyme, a product that contains both 
Nitrosomonas and Nitrobacter bacteria. 
For the BioZyme to produce any quantity 
of bacteria, we need to add a ¼  
teaspoon of fish food every time we add 
¼ teaspoon of BioZyme to the Water 
Filter. This provides food for bacteria. 



During this stage Nitrosomonas bacteria in 
the BioZyme oxidize the ammonia, thus 
eliminating it. However, the by -product of 
ammonia oxidation is nitrite, which is also 
highly toxic to fish. Nitrite levels as low as 
as 1 mg/l can be lethal to some fish. 
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In the last stage of the cycle, Nitrobacter 
bacteria convert the nitrites into nitrates. 
Nitrates are not highly toxic to fish in low to 
moderate levels. Routine water changes 
(15% to 25% a week) will keep the nitrate 
levels within the safe range. 
Ammonia levels should be very close to or 
at zero by this stage.
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