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intoa the

subject for the
benefit of prospective entre-
preneurs.
SPECIES AND BIOLOGY

Species of Indian frogs
suitable for culture are
the green frog-Rana hexa-
dactyla, the Indian bull
frog - Rana tigrina, and
the Jordon's frog - Rana
crassa. An exotic species,
the North American bull
frog - Rana catesbeians,
introduced into India by the
then CIFRI, is also suitable for

culture. As far as consumers
are concerned there is no
discrimination regarding

the acceptability of different
species. They are interested
in the size of the frog legs
and therefore species which
attain smaller size are

not desirable for culture.

Breeding of frogs starts
with the onset of monsoon.
Rana hexadactyls and Rana
tigrine breed during October-
November and May-Jlune
depending upon geographic
locality., American bull frog
breeds during April-May.
Hatehing requires from four
days to three weeks. The
aquatic larvae called tadpoles
feed on benthic algse, squa-
tic vegetation and small
animals and take from five
months to two vyears to
metamorphose into semi-
aquatic and exclusively carni-
vorous adults. But in India
the American bull frog tad-
poles fed on roots of aquatic
vegetation metamorphosed
within one and a half months.

SEED PRODUCTION

Production of seed of
good quality and in sufficient
quantity is the most important
step in any culture practice.
Nature is the main source
of frog seed and the availa-

bility is prohibitively low
for any intensive culture
practice. Moreover, the
seed obtasined from npature
are likely to be 3 mixture
of commercial and non-
commercial species. To avoid

this taxonomic uncertainty,
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production of pure seed
‘by induced breeding and
hatchery rearing is imperative
for any viable commercial
culture operstion.

INDUCED BREEDING

The technigque of induced
breeding has been developed
to breed successfully the
Indian commercial species
of frogs. The process involves
injecting the female recepient
with 2-3mg of chilled ace-
tone-dried frog pituitary
gland extract subcutanously
near the anterior abdominal
vein, Femsle glands give
better result. Care should
be taken to avoid injury
to the anterior abdominal
vein, subcutanous veins
and other internal organs.
A single injection will induce
the release of slmost sll
the ova within 21/2 to 4
hours (R.tigrina & R.crassa)
and 6-7 hours (R. hexa-
dactyla) during the pre-
breeding and breeding seasons
of these frogs. The egg
should be- allowed to accumu-

late in the wuteri before
stripping any of them. Vigo-
rous stripping is likely to
damage the eggs. A priming
dose of 3-5mg of proges-
terone followed by the injec-
tion of pituitfry extract
helps in smooth stripping
of eqgs.

The eggs stripped in

a8 clean dry enamel pan
are immediately fertilised

‘with

freshly prepared sperm
suspension. The sperm suspzn-
sion can be prepared by
crushing 2-4 testes in 3
petri dish with a little of
pond water. After fertilisation
the eggs are washed  with
pond water two or three
times and sllowed to remain
undisturbed.

Hatching period varies
from 18-54 hours depending
on the species. The fecundity
of Indian commercisl frog
species ranges from 8,000 to
20,000 and about 1000 tad-
poles could atlast emerge
out successfully. About B80%

hatching can be expected
from artificial breeding.
Hatchlings must be kept

in shallow plastic or enamel
trays with little water before
transfering -them to the

nursery ponds. Vigorous
swimming starts at this
stage indicating that they

are ready for transfer.

THE REARING OF HATCHLINGS
AND TADPOLES

The survival and growth
of hatchlings depend on
the availability of food.
The hatchlings of R. tigrina
and R. crasss feed naturally
on zooplankton and tubifex
worms. The hatchlings turn
cannibalistic when sufficient
quantity of food is not
available. Hatchlings of
R. hexadactyla feed mainly
on filamentous algae like

Spirogyrs spp and Oedo?mium
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Many sattempts were | ¢.. frog culture. stocked at s density of

made _for rearing the hatch- ) ) | 2000 to 6500 Nos/hs. Taking

lings into tadpoles snd adults Water of slightly sacidic| che minimum merketsble

in tne fleld. out the survival
was found to be very poor
(20-25%) eand far below
the laboratory survival rate
of 90%. It is advisible to
rear atleast the hatchlings
and early tadpoles in con-
tainers with flowing water.
The growinig tadpoles first
release some growth inhibiting

substances which act upon
the smaller tadpoles. The
result ‘is that tadpoles meta-

morphose into frogs in waves,
rather than st once. While
in nature this helps to avert
mass mortality due to preds-

tion or unfavourable «condi-
tion, the culturist may find
it undesirable. Flowing water
system can eliminate this
problem completely.

Tadpoles naturally feed
on benthic algse and other

aquatic vegetation. In addition
to that they can “be fed
on shark mesat, fishmeal,
tubifex worms, earthworms
etc. Feeding twice @ day
is recommended since tadpoles
may be killed by overfeeding.
When tadpoles become early
frogs they are fed on tubifex
worms untill they become
early frogs for stocking
in culture poands.

CULTURE PONDS

Culture ponds should meet the
territorial needs of frogs. Provid-
ing sufficient shoreline as feeding
lerritory is a must for main-
taining the populstion densities
much higher than that of
nature. This can be achieved
by reducing the amount
of open water and increasing
the length and irregularity
of the shoreline through
construction eof islands and
peninsulas extending to the
centre of the pond. Alter-
natively, artificial ponds
mgy be made as a series
of narrow trenches in north-
south direction so that the
vegetation on the banks
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pH (6-7) is good for s self-

perpetuating frog colony.
A smsall portion of the pond
should be deep (40-50cm)
enough to protect the frogs

and the tsdpoles from extreme

conditions of weather. In
any location 8 Isrge sares
of the pond should only

be 5-15 cm deep to fatilitate
the feeding behaviour of
frogs and tadpoles.

PREDATORS AND DISEASES

Terrestrial predators
of frogs and tadpoles may
pe kept out by enclosing
the pond with smsll meshed
wire fence of about 1m
high, sloping outwards st
an angle of 35°% Birds are
more difficult control,
but a wire net or PE net
stretched over the shallow
ares may be partislly effec-
tive. No predator control
methnd is 100% effective
and the culturist should
allow for some loss.

to

Newly received frogs
suspected of harbouring
pathogens should be held
for 10 min. in water contain-
ing éppm of chlorine and
kept isolated for 3 few
dasys. Red-leg, 8 fungal
infection, can be retardeu
by providing s dip in mild
potassium permangsnate
solution.

FEEDING OF FROGS
Feeding the metamorphosed

frogs is much more difficult
than the tadpoles. Adult
frogs feed exclusively on
moving animals. Encouraging
terrestrial flowering plants
‘and illuminating the shore
at night with 100-200W
clear lamps will attract
insects to the feeding terri-
tory. Feeding the frogs
with dead silk worm pupae
had been tried in Japsn,
‘but is yet to be tried in

size as 20cm (including
the outstretched legs) snd
weight of 130 g. salmost
sll the frogs will sttsin
commercial size one
yesr. Amencan bull frogs
fed on worms, insects and
other small animals showed
an average growth of 96mm/
94.4g in six months st CIFRI,
Cuttack. Green frog grew
to sabout 200-250g within
8 yearl

in

Experimental monoculture
of frogs gave an annusl|
yield renging from 236 to
773 kg/ha, snd in polyculture
with Indian major carps,
218-422kg of frogs and
1092-3145kg of fish per
hectare. Better results csn
be expected if the -culture
ponds sre provided with
marginal aquatic weeds.

The frog culture in India
is still i 8 rudimentsry
state, its survival snd deve-
lopment lie in the hands
of a few devoted biologists

and adventurous ‘entrepreneurs.
us hope that we would
to
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PROTECTION TO NON-MECHA-
g::sm FISHING FIGURES IN
POSITION FRGAT'S PR
0 o-

The National People's Front,
a conglomeration of seven
opposition parties, is reported
to have included in its draft
40-point .programme, protection
of nen-mechanised fishing
fr_om encroachment by mecha-
flised fishing and ~provisior
f credit faciities and excise
duty concessions ta small
fish farmers, )
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