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Many frog species are edible, but
the North American bullfrog Rana

catesbeiana is generally considered
the most suitable for production.
Frog culture has been researched
1n a number of countries, but
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there has been little commercial
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development. nage-ment and
husbandry practices have been

developed to allow continuous

bullfrog production in tropical cli-
5, but several major problems

culture remain

unsolved. These factors have
severely limited commercial pro-
duction, even in tropical regions
with suitable temperatures for
ynnr-rnﬂnr] orowth. When com-
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bined with comparatively high
land and labor costs and limited

viable frog cu
States.

Most problems in frog culture
involve nutrition and disease

management. Up to 520 grams
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ivie fand are
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requ_lred to pro oduce a single 185-
am (0.41-pound) bullfrog des-

tined for the frog leg market

(Table 1.). Brazilian researchers

have developed artificial feeds,

but bullfrogs will not voluntarily

consume artificial diets w1thout
the appropriate combination of
movement, texture and flavor. As

a result, production of live feed
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becomes a full-time activity in any
frog farmmg operat1on Recom-
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problems, and bullfrogs frequent-
ly become infected with oppor-
tunistic bactena, even under

apparenmy bdill[dry condi LiUllb

rongly because rear-

essive but fragile

PR
o
amph'biaﬁs tl“rou h a complicat-
ed life cycle is technically difficult.

Approaches t frog cultare that
have been tried include semi-
natural systems, controlled artifi-
cial pond systems, and indoor
laboratory culture for research.
Serm-natural systems often consist
of little more than earthen ponds
with enclosures to keep frogs in
and predators out. These systems
usually have major problems with
predatlon, canmbahsm, diseases,
limited food sources, water quali-
ty /sanitation, and fluctuating

temper‘dlul eS.

~1.

Artificial systems also have proo-
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lems with cannibalism and dis-

eases, as well as inadequate nutri-
tion because of few alternatives to
live feed. Nonetheless, of the few
commercial trog culture opera-

istence, most
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Table 1. Typical growth and feed consumption of cuitured buiifrogs
in outdoor pens, 25 to 30° C. Values represent mid-month averages.

Age in months Avg. weight Approx. daily
(post-metamorphosis) (9) consumption (g)

0 5 -

1 10 0.50
2 22 1.09
3 35 1.22
4 50 1.72
5 75 2.63
6 105 3.67
7 140 4.90
8 175 6.12

Source: Culley, D.D., Jr., Baldwin, W.J. and Roberts, K.J. 1981. The feaS|b|I|ty of mass

culture of the buiifrog in Hawaii. Louisiana State University. Sea

1 S1-81-004. Baton Rouge. 26 pp.
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employ artificial pond systems.
All of these businesses are operat-
..... Anxral ,—“-““m Antinirinag v

1115 in aeveioping Couniies v‘uth
low land and labor costs, and in

tropical regions where production
can be sustained year round. Most
of these operations have devel

oped the technical expertise "“d

culture facilities to produce larg ge

numbers of marketable frogs, but
high costs make it hard to com-
pete with frogs harvested in the
Wll(.l.
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focused on rpfmmo controlled

artificial pond systems, this
approach will be described in this
fact sheet. Bullfrog production
requires special facilities and cul-
ture vractices for various life
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stages, including egg incubation,
tadpole culture, § grow-out of
young frogs, and maintenance
and breeding of adult broodstock.
For all life stages the most impor-
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tant day-to-day management con-
sideration is adequate sanitation
to prevent bacterial disease

Damtary aIl(l nu[rl[lUIldlly COm-
plo{-p feed also must be prnvu‘lp(l
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for each phase of the life cycle.

Broodstock management

The healthiest and fastest growing
frogs should be selected for
broodstock whenever possr' ble.

Older breeders should be culled
and new breeders selected on a

regular basis. The recommended
sex ratio is 1 male to 5 females.
Male bullfrogs can be differentiat-
ed from females by their larger

tynanums (the rlnnl'\_hkn plates
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of skin on the sides of their
heads), which usually are larger
than the diameter of their eyes.
Breeders should be stocked at a
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(three per square yard) in large,
open pens designed for mainte-
nance and spawning.

Breeding pens should be as large
as possible, but at least 6 m by
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6 m (20 feet by 20 feet). A typical

nen for natural hrppdmcr is con-
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structed of fine mesh walls
extending 1.5 m (5 feet) above

ground level and 15 cm (6 inches)

beneath the ground. Pens should
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be at least partiallv covered with
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shade cloth. A breeding pen
should inciude one or more
” preferably covered with

“islands,

concrete or a rubber liner materi-
al. Islands should be surrounded
by a pond or network of canals 15

to 20 cm (6 to 8 inches) deep con-
structed of concrete or lined with
plastic and supplied with clean,
ﬂow1ng water. In the center of the
island(s), small pools are formed
to hold live feed animals such as
fich nr tarlnnloc 'T'lnnco Fpor'ling

1101t UL

pools should also be supplied
with flowing water. In temperate
regions, some amount of natural
habitat with appropriate soils and

d
deeper pond areas (more than

1.5 m, 5 feet) must be provided
where breeding frogs can hiber-
nate during the winter.

Feeding pools are not required if

terrestrial feed animals such as

crickets, worms or fly pupae are

used. Terrestrial feeds are more

dlfficult to keep in a centralized
area, however, and can cause sani-

Breeding pen.

tation problems because it is diffi-

cult to collect and remove dead or
uneaten feed. With any food type,
breeders should be offered 5 to 10
percent of their body weight per
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ay. Uneaten feed must be

removed at each new feeding, and

all ponds, pools and canals should

be flushed daily with 5 mg/L
chiorine. All exposed artificial sur-

ace.
was
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should be treated a

S
hed down daily. This concen-
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tration of chlorine will not harm
the frogs, and if done at the same
time each day frogs will become
accustomed to this activity.
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once each month.
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the canals them selves, Water in

these breeding are

continuously exchanged Shallow

(15-cm, 6-inch) wood frames with
A Tttt axn wlaand i tha

sCreen DOoINS areé praced i uic
water, with several potted emer-

e e
gent plants or floating plants
within the frames to attract male
breeders.

to 0.8- 1nch) ﬂoatmg screen trays in
1ncubat10n tanks. At this time, the
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hn4 or 9-

sections of the tray and extrapo-
lating to the total tray area. Egg
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about 5000 egos/sauare m
,000 eggs/sq

(4,200 eggs/square yard) for incu-
bation Incubation tank dimen-
e f1 Y L ~aam w s
meterb \1.£ U ‘_t bﬂ.i idre yar
surface areabv 15t0 20 cm (6 to 8

(calca Dy 100 LUV L2

inches) deep. Water should be
replaced about twice a day, with
inflow introduced asa fine spray,

but not alrecu‘y’ on the egg mass.
Sprn‘ﬁha is critical if nond water
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is used, because tadpoles are par-
ticularly suscept1b1e to gas bubble
disease caused by the oxygen
supersaturation ass i

ocia
afternoon algal photosy
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Egg collection.
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The hatchery itself need not fol-

low any partlcular ae31gn Water

quality parameters suitable for

most warmwater fish should also
be adequate for tadpoles,

although total hardness should be
no less than 50 mg/L and temper-

. L Lo
ature should be maintained

between 20 and 28° C

(68 to 820 F). Clear roofing is
desirable to allow sunlight to sup-
port algal growth in the tadpole
rearing tanks. If water is supplied
from wells or treated municipal
sources, more complete nutrition-
al supplements may be required
in tadpole diets to make up for a
lack of algal growth and natural
microorganisms that would be

b el <5 anisms tna

present in pond water.

After 4 to 5 days, hatching should
begin. Then the hatching tray is
removed and the larval tadpoles
disperse freely through the tank.

At least partal exposure to sun-

light is critical at this time to
encourage algal growth on the
sides of the tank. The inflowing
water spray should be adjusted to
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cover more of the tank surface.

One day after hatching begins, let-
tuce leaves that have been soaked
in water for 12 to 24 hours should
be introduced into the tank.

A o3 £, 3
Active feeding should be

observed by the seventh day after
hatching. Food must be present at
all times once feeding begins.

After feeding has begun, prepared

At TN
Gieis wiin apprGXImaLely 45 per-

cent crude protein should be
offered at 4- to 6-hour intervals
(see Table 2). A mixture of wheat
bran and minced ﬁsh bound with
corn Stai‘Ch or 5:1aul i, hao been
used in some hatcheries.
Commercial salmon starter has
also been successful for rearing
tadpoles. Although an average

crmmtarm chrild cembain -~
spawii snotud contain 3,000 to

5,000 eggs, a large female bullfrog
can lay up to 20, ,000 eggs. If densi-

ty excee d 4,000 larvae per square
3,300 per square yard) of
area 12 days after hatch-

ome tadpnlps can be trans-
ferred to another tank or harvest-
ed to serve as food for small frogs.

large net with the finest avall-

Tabie 2. Diet formuiation for
laboratory culture of larval
frogs:
" Ingredient Percentage
by weight
Shrimp meai i6.5
Fish meal 22.0
Soy protein 55
Yeast protein i6.5
Rice bran 21.0
Whey 5.0
Fish oil 2.0
Fish solubles 5.0
Vitamin premix 2.0
Linolenic acid 0.5
Binder 4.0

Ingredients must be thoroughly
mixed. The resultant fine powder can
be fed directly to very young larval

tadpoles. For larger tadpoles, mix dry
ingredients with sufficient water to
form a thick paste. Spread paste on

both sides of a smaii plece of window
georean. Din goreen in a 20 percent

SUITTII. wip SLITTIH 1T Q &V poiuT

solution of calcium chloride for 1
minute. Use or store refrigerated for
up to 4 weeks.

Source: Cuiley, D.D., Jr., Meyers, S.P.
and Doucette, A. Ir. 1977. Ahlnh

ty rearing system for larval anurans. Lab
Animal, 6:34-41.

Approx1mat ly 21 days after
hatching, tadpoles should be

transferred to tadno ]p culture
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ponds or to wire-framed screen
baskets in recirculating systems.
Survival during this period varies
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of 65 nercent is considered very

good. Before it is used again the
culture tank should be disinfected
with chlorine (5 mg/ L), scrubbed,

Clralnea anCl Clrlea lnaCl qu e Oor
inefficient hatcherv facilities often

LICIACICIHIL G lialrly 1Glizaiults U

constrain commercial operations.
Considering that a single large
spawn may require several tanks
of 1 square meter (1.2 square

yards) each for up to 27 days, a

facility that collects an average of
one spawn per day requires up to
81 hatching tanks.

Pond Culture: Tadpole grow-out
ponds should be constructed of
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meters (12 to 240 square yards),

with a recommended depth of 0.5

to 0.7 meters (16 to 23 feet)
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Pond size may be limited by the
requirement for one complete
water exchange each day,
although daily turnover can be

hatantiall ] i
substantially less if water quality

parameters and general health
remain good. Ponds should be
filled with clean water and “seed-
ed” with water from established

Ao+,
ponas o en lcourage growth of

“attached algae and microorgan-

isms that are natural food for tad-
poles. No more than 3 days before
stocking, these inoculated ponds
chnaiild ha tamnararily Avainad +
SIIVUIU DT 1l PULGLJJ)’ uldqailicu I.U
remove predatory aquatic insects
r J 1

and immediately refilled in prepa-
ration for stocking. Insecticides or

oil treatments should not be used

for insect control in tadpole
ponds.
ponds.

Tadnaoleg trancferred from hatch-

LAUPUICTS LLALlSITIITU iVl iRy

ery tanks should be stocked at
densities of 100 to 200 per cubic
meter (75 to 150 per cubic yard).
At higher densities, development

ig rota m m
is retarded, size at metan lorphos S

is reduced, and mortality increas-
es. Once or twice daily artificial

feed mixtures, as prepared for use
in hatchery tanks, are placed at 2-

meter (6.5-foot) intervals, ideally

in a horizontal orientation at mid-
depth. However, natural algal,
fungal and bacterial growth also
provides essential nutrition for

d 1 3
developing tadpoles. Recent

research in Mexico demonstrated
that prepared feeds for bullfrog
tadpoles could be reduced by up
to 50 percent when phytoplankton
is abundant without affecting
growth or metamorphosis. After 5
weeks, collection of newly meta-
morphosed frogs can begin.

bectlons ot cut pipe placed at reg-

Larval tadpole tanks.



be checked every 3 hours to col-
lect frogs for transfer to grow-out
facilities. Seven weeks after stock-
ing, the pond should be partially
drained and remaining frogs and
slow-growing tadpoles harvested
with seines or dip nets. These can
be used as food for larger frogs in
grow-out pens. Each tadpole pond
should be drained 7 weeks after
stocking and cleaned, chlorinated
and dried thoroughly before its
next use.

Frog grow-out

Successful intensive frog culture
requires artificial surfaces that can
be cleaned daily. In Brazil produc-
ers have experimented with high
density confined grow-out in con-
crete vats. However, most facili-
ties in tropical regions throughout
the world rely on outdoor pens
similar to the breeding pens
described above.

Many materials have been used in
grow-out pens, but each seems to
have some associated problems.
Concrete may cause skin abra-
sions for bullfrogs and increase
problems with bacterial infection.
Some forms of vinyl and plastic
can be too slippery and make it
difficult for frogs to move about.
Geotextiles or pond liner materi-
als may be the best option in
many situations, if available at
acceptable prices. As with breed-
ing pens, in temperate regions the
typical grow-out pen will not be
suitable for hibernation, and that
substantially limits the growing
and marketing seasons.

The size and shape of grow-out
pens can vary greatly, but all rely
on large exposed “islands” sur-
rounded by or adjacent to flowing

e

Concrete pen with 2,00, 1-month
old frogs.

water. Water temperature during
grow-out must be kept between
20 and 28° C (68 and 86° F). At
least 25 percent of the culture area
should be shaded to reduce sun-
light 75 percent. Feeding pools
should be 2 to 4 square meters (2.4
to 4.8 square yards) by 2 to 4 cm
(0.8 to 1.6 inches) deep. Place
them in the middle of islands if
live aquatic feeds such as tadpoles
or top minnows (Gambusia or
Poecilia) will be used. Small craw-
fish (2 to 7 cm, 0.75 to 1.5 inches)
make an excellent live food for
bullfrogs, but are rarely available
in tropical regions where commer
cial frog culture is most economi-
cally feasible. Feeding pools also
should be supplied with flowing
water for sanitation purposes.

Culture pens can be 10 to 100
square meters (12 to 120 square
yards) in area. After they are
taken from tadpole ponds, young
frogs can be stocked in culture
pens at up to 50 per square meter
(42 per square yard). To minimize
cannibalism, avoid stocking large
and small frogs together. Many
frogs will try to eat any prey they
can fit into their mouths, and dur-
ing the first several months of
grow-out cannibalism can cause
losses of 10 to 30 percent.
Considerable space will appear to
be wasted, since frogs prefer to sit
in tight groups during most of the
day. Nonetheless, density should
be reduced to 20 per square meter
(17 per square yard) of total area
as frogs reach an average weight
of roughly 60 grams (2 ounces).
As frogs are removed they can be
grouped by size to reduce canni-
balism.

If the primary market product
will be frog legs, harvest can
begin when individual frogs reach
approximately 175 grams (6
ounces), which should be in about
6 months. If skins are also to be
used for leather, frogs can be
grown to 250 grams (9 ounces) or
even larger. Sanitation procedures
for grow-out pens are the same as
for breeding pens—open water
must be chlorinated and exposed
surfaces must be washed down.
Uneaten feed must be removed

promptly to prevent problems
with bacterial outbreaks. During
cleaning, frogs should be visually
inspected. Ill or abnormal individ-
uals must be removed and exam-
ined to identify specific disease
problems and avoid potential out-
breaks.

Commercial feasibility

The quantity and price of import-
ed frog legs in the United States
are both highly variable and no
clear trends in supply or demand
have been evident during the past
decade. More than 2,100,000 kg
(4,400,000 pounds) were imported
annually in the late 1980s; how-
ever, imports have ranged
between 500,000 kg (1,100,000
pounds) and 1,500,000 kg
(3,300,000 pounds) in recent years.
The value of frog leg imports is
about $6 to $7 per kg ($2.70 to
$3.20 per pound).

Frog products find their way from
large importers and brokers to
U.S. consumers through estab-
lished seafood marketing chan-
nels. Major frog leg suppliers
include Bangladesh, Belgium,
China, Indonesia, Japan, Mexico,
the Netherlands and Taiwan.
Most current supplies are harvest-
ed in the wild, although there is
some farm production in tropical
countries with extremely low land
and labor costs. In the southeast-
ern U.S., commercial frog leg pro-
duction is limited by the technical
and labor requirements, short
growing season, and unsolved
disease and nutritional problems;
for these reasons production costs
could be as high as $28 per kg
($12.70 per pound).

Certain approaches to commercial
frog culture in tropical regions can
be adapted for laboratory-scale
production of small frogs for
research and teaching. Adapta-
tions could also be used to
improve southeastern U.S. farm
pond habitats for frogs, although
other pond uses might be
adversely affected. However, eco-
nomic feasibility will be deter-
mined by prevailing market con-
ditions.
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