Nitrogen Cycle
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Maintaining a healthy aquarium starts with understanding the nitrogen cycle process
and its effects on the overall health of your aquatic inhabitants. Sometimes called
"Nature's waste management system," the process provides biological filtration in
both aquatic ecosystems and in our aquariums. Because aquarium ecosystems are
artificial, it's the hobbyist's responsibility to make sure the right conditions are always
present for the nitrogen cycle to stay in balance.
What is the Nitrogen Cycle?

The nitrogen cycle is the process of various bacteria converting harmful waste. It
involves 4 steps:
1. The first step is the decay of waste products of fish, plants, and invertebrates,
along with any dead organisms or uneaten food. As these materials decay,
ammonia is produced, which at even low levels will burn the gills of fish and
choke off their oxygen supply.
2. Bacteria called Nitrosomonas consume this ammonia and, in the process creating
another chemical byproduct called nitrite. Although nitrite is toxic (preventing
blood from carrying oxygen), fish can withstand roughly twice the amount of
nitrite in their water when compared to ammonia.
3. Next, other bacteria called Nitrobacter consume the nitrite and, in turn, release a
less toxic chemical called nitrate.
4. Nitrate requires anaerobic conditions to turn it into harmless nitrogen gas. The
parameters needed to create this condition are not commonly present in most
aquariums. Hence, water changes are necessary to dilute nitrate.
The Nitrogen Cycle in New Aquariums

Because new aquariums lack the colonies of bacteria that are necessary to provide
biological filtration, the aquarium must be cycled. Cycling refers to the process of
establishing and maturing the biological filter. Here's how it works:
Ammonia Spike

As the first fish in the new system begin to thrive, they produce ammonia. Without any
Nitrosomonas colonies established to consume this toxin, levels climb and spike until
the ammonia-loving bacteria population catches up. Ammonia levels then start to
decline once the rate of ammonia production is less than the rate at which it is broken
down by the bacteria.
Nitrite Spike

Nitrite goes through a very similar spike. Nitrite is produced through the biological
activities of Nitrosomonas as they consume ammonia. As their numbers increase, so
Nitrogen Cycle - Page 1 of 2
Unauthorized use of any images, thumbnails, illustrations, descriptions, article content, or registered trademarks of Foster & Smith, Inc. is strictly
prohibited under copyright law. Site content, including photography, descriptions, pricing, promotions, and availability are subject to change without
notice. These restrictions are necessary in order to protect not only our copyrighted intellectual property, but also the health of pets, since articles or
images that are altered or edited after download could result in misinformation that may harm companion animals, aquatic life, or native species.

does the amount of nitrite, and in turn the population of nitrite-hungry Nitrobacter will
begin booming from the abundance of nutrients. Nitrite levels will rise until the
number of bacteria has increased to the point at which they break down the nitrite
faster than it is being produced.
Nitrate Control

The end product of this whole process is nitrate. Nitrate, in low concentrations, is not
as toxic to fish and invertebrates, but can cause other problems in the aquarium. The
best way to control nitrate is through regular partial water changes.
How long does the cycle take?

Typically, new aquariums can be cycled in 2 to 6 weeks, but the actual length of time
depends on many factors:
The amount of ammonia being produced during the cycling period
The efficiency of the biological filtration
Whether live rock or live plants are used in this process
Whether you boost bacteria colonies with additives and bio media
Use a quality test kit to test your water conditions every other day, and when both
ammonia and nitrite levels return to zero, you'll know the cycle is established.
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