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Ammonia in Fish Ponds
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Ammonia is the major end prod-
uct in the breakdown of proteins
in fish. Fish digest the protein in
their feed and excrete ammonia
through their gills and in their
feces. The amount of ammonia
excreted by fish varies with the
amount of feed put into the pond
or culture system, increasing as
feeding rates increase. Ammonia
also enters the pond from bacteri-
al decomposition of organic mat-
ter such as uneaten feed or dead
algae and aquatic plants.

Forms and toxicity

Total ammonia nitrogen (TAN) is
composed of toxic (un-ionized)
ammonia (NHj3) and nontoxic
(ionized) ammonia (NH*,). Only
a fraction of the TAN exists as
toxic (un-ionized) ammonia, and a
balance exists between it and the
nontoxic ionized ammonia:

H* + (NH; == (NH*,)

The proportion of TAN in the
toxic form increases as the tem-
perature and pH of the water
increase. For every pH increase of
one unit, the amount of toxic un-
ionized ammonia increases about
" 10 times. The amount of toxic un-

lCooperative Extension Program,
Kentucky State University

2Virginia State University

3Mississippi Cooperative Extension
Service

ionized ammonia in your pond
can be found by measuring the
TAN with a water quality test kit
and then looking up the fraction
of TAN that is in the toxic form on
Table 1, which is based on water
temperature and pH. Multiply
this fraction by the TAN to find
the concentration (mg/L or ppm)
of toxic un-ionized ammonia pre-
sent in the water. For example, if
water pH is 8.6, water tempera-
ture is 30°C, and TAN is 3 mg/L
(ppm), multiply 0.2422 (from
Table 1) by 3 mg/L (ppm) to
obtain 0.73 mg/L (ppm) toxic un-
ionized ammonia.

Uptake (assimilation) of ammonia
by plankton algae is important in
reducing the

bacterial activity, thus slowing the
nitrification process whereby
ammonia is converted to harmless
nitrate (Figure 1). Algae die-offs
can also lead to very high ammo-
nia concentrations, but, fortunate-
ly, the low pH associated with the
disappearance of the algae
reduces the proportion of toxic
un-ionized ammonia present.

Dangerous short-term levels of
toxic un-ionized ammonia which
are capable of killing fish over a
few days start at about 0.6 mg/L
(ppm). Chronic exposure to toxic
un-ionized ammonia levels as low
as 0.06 mg/L (ppm) can cause gill
and kidney damage, reduction in
growth, possible brain malfunc-
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Figure 1. Nitrogen cycle in a fish pond.




tioning, and reduction in the oxy-
gen-carrying capacity of the fish.
Treatments

Treatment for high TAN concen-
trations is difficult in large pond
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VWil i WL s VL a Pt
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reducing the ammonia level for
the whole pond It does, however,

provme a small area near the
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to find some relief. Maintaining
high dissolved oxygen levels by
aeration will slightly reduce the
toxic effect of un-ionized ammo-
nia. In ::r]fhhnn TAN levelgs mav

be reduced through increased aer-
obic bacterial activity due to high-

er oxygen levels. Temporary
reduction of feeding rates is rec-
ommended until TAN levels
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feeding practices play a big role in
keepmg TAN levels Iow Problems
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exceed 100 pounds per acre per
day, or when excessive feed waste
is occurrmg Fish should not be
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OVGI'IEQ and the feeder should be

sure that fish are consuming feed

offered. This is both of practical
and economic importance, since
feed costs are a major portion of
production costs.

With pond and tank stocking den-
sities continually increasing, it is
not often considered economically
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these systems is a major factor
that must be dealt with. Intensive
recirculating systems may be bet-
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sive amounts of nitrogen, but

most pond systems probably have
a finite limit to the amount of
nitrogen and organic loading that
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