
In commercial production of trout
and other salmonids in the United
States, eggs are typically pro-
duced on broodfish farms that are
separate from farms used for the
production of fish for food or for
stocking.  The production of good
quality, disease-free eggs is a spe-
cialized activity requiring a high
degree of skill and management.
Most of the  eggs used in commer-
cial trout production in the south-
eastern U.S. are produced in the
Pacific Northwest. Trout eggs are
usually shipped when they reach
the “eyed” stage (Fig. 1), which is
more than halfway through the
incubation period.
Incubation time is temperature
dependent. At 55 oF, rainbow
trout eggs will hatch approximate-
ly 3 weeks after fertilization, or
within 4 to 7 days after being
received as “eyed” eggs.  At 45 oF,
the eggs will hatch approximately
7 weeks after fertilization.

Receiving and disinfecting
eggs
Trout eggs will arrive at your
farm “on ice” in the shipping con-
tainer.  A small amount of ice,
rather than water, is used to keep
the eggs cool and moist during

transit.  The first step upon receipt
is tempering, or gradually bring-
ing the eggs up to the incubation
temperature of your hatchery over
a 30-minute to 1-hour time period.
Tempering also replaces any
water loss in the eggs during
shipping.  To accomplish this, first
measure the temperature of the
eggs in the shipping container.
Fill a clean bucket or other con-
tainer with hatchery water and
adjust the water temperature with
ice to match the temperature of
the eggs.  
Gently add the eggs to the water,
then add small amounts of clean
water from your
hatchery to
gradually raise
the temperature
of the eggs. The
eggs need to be
gently stirred
once or twice
during the tem-
pering process
to ensure ade-
quate water cir-
culation to all
eggs.Tempering
should not be
done in your
hatchery, but
should be done
in a separate
area to avoid
possible contam-
ination of the

hatchery with disease organisms.
Also, discard or destroy all ship-
ping containers to prevent conta-
mination of the hatchery.
The eggs should have been disin-
fected by the supplier before ship-
ping, but it is good practice to also
disinfect them yourself. Do not
disinfect eggs that are already
hatching. Disinfectants used for
this procedure contain iodine
(polyvinylpyrrolidone iodine),
and should be administered as a
10-minute bath treatment at 100
parts per million (ppm) of free
iodine. Typical iodophor disinfec-
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tants such as Argentyne® or
Betadine® contain 1.0 percent
(10,000 ppm) available iodine. A
100 ppm iodine concentration is
equivalent to a 1:100 dilution of
“jug strength” solution (use 38
milliliters, or 1.28 fluid ounces, or
7.5 teaspoons per gallon of
water).
Other iodophors such as Wesco-
dyne® contain 1.6 percent or
greater available iodine and
require more dilution (use only
23.7 ml, 0.8 fluid ounces, or 4.5
teaspoons per gallon of water). Be
sure of the concentration of the
compound you are using. In
poorly buffered (alkalinity < 35
ppm) or acidic waters, you
should add sodium bicarbonate at
0.5 grams (approximately 0.5
level teaspoons) per gallon of
water to buffer the water before

disinfecting. Gently mix eggs and
disinfectant to ensure that all egg
surfaces are treated. Rinse the
eggs with clean water to remove
iodine residue before putting
them into incubators.  The eggs
may now be counted and placed
in incubators for hatching.

Egg enumeration
Many different methods can be
used to count eyed trout eggs,
including measuring volume, dis-
placement or weight; counting the
number of eggs in a V-trough
(Von Bayer method); or using
electronic egg counters.  Most
trout farmers use the displace-
ment method to estimate egg vol-
ume because it is relatively fast,
simple, accurate, and does not
require much equipment. The
numbers of eggs per unit of vol-

ume can be estimated by counting
50 eggs into 25 ml of water in a
50-ml graduated cylinder or
burette, and noting the increase in
volume. Repeat the process three
to five times and calculate the
average displacement. The num-
ber of eggs per milliliter or per
fluid ounce can then be estimated
using Table 1.  

Egg incubation
Three types of incubator systems
are commonly used: “California”
trays; vertical tray or “Heath”
incubators; and upwelling incu-
bators (Fig. 2).  California trays



California trays are used primari-
ly when very large numbers of
eggs are being incubated and the
water supply is not limited. The
sac fry and egg shells are difficult
to separate in these trays, and
eggs are often removed from these
trays before hatching begins.
California trays are rarely used in
the South.
Vertical tray incubators are essen-
tially California trays arranged in
stacks. They require relatively lit-
tle floor space or water to incu-
bate large numbers of eggs. The
water is re-aerated as it flows
through the stack of trays. The
recommended water flow in verti-
cal tray incubators is 4 to 6 gallons
per minute (gpm). Vertical tray
incubators require that the egg
shells be manually removed after
hatching, but the sac fry can be
kept in the trays until swim-up at
about 10 to 14 days after hatching.
To prevent smothering, trout eggs
should be placed no more than
two to three layers deep in verti-
cal incubator trays. 
Upwelling incubators maintain
adequate circulation by using the

water flow to partially suspend
the eggs. These incubators should
contain no more than two-thirds
of the total incubator volume in
eggs when operating. The flow
rate in upwelling units should be
adjusted so that eggs are lifted
approximately 50 percent of their
static depth (i.e., if eggs are 6 inch-
es deep with water off, they
should be approximately 9 inches
deep with water on). Upwelling
incubators are available in several
different models, or can easily be
constructed from PVC, fiberglass
or other materials. All types of
egg incubators should be covered
to protect developing embryos
from direct light.  To accomplish
this when using vertical trays, do
not put eggs in the top tray.




