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Abstract: This study evaluated the effect of different water culture system on the growth performance of the

bull frog (Rana adpersa) tadpoles. Rana adpersa tadpoles were raised in three different water culture media;
contimuous flow, semi-continuous flow and static water culture system for 70 days. At the end of the experiment
trals, tadpoles reared m static culture system had the best weight gain (2.23 g), specific growth rate (5.43%) and
feed conversion ratio (3.95) which were significantly different (p<<0.05) from the other treatments. Survival
ranged between 52.57-59.90% and were not significantly different (p=0.05) between treatments. The static water
culture system 1s therefore suggested for the culture of the premetamorphic tadpoles of Rana adpersa for

maximum yield in breeding farms.
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INTRODUCTION

Water quality along with adequate nutrition 1s
recognized as one of the most important requisites for
successful cultivation of any aquatic species (Alabaster
and Lloyd, 1982; Boyd, 1990). In an aquaculture
environment (i.e., a pond or a tank), water quality is
expressed as a combination of several abiotic factors
which in turn are related to the intensity of culture and the
management strategy employed. Wild frog tadpoles of
many anuran species live in lentic waters where the
environmental conditions are often unstable.

A major constrain to commercial frog culture 1s
because rearing these aggressive but fragile amphibian
through a complete life cycle 15 techmically difficult.
According to Muir (1982), higher rate of water turn over
is vital to maintain a healthy environment for culture of
aquatic organism in mtensive aquaculture system since,
the rate of accumulation of metabolites is high. In
captivity, tadpoles of the several species of the genus
Rana including R. adpersa have been commonly cultured
under semi-static, controlled conditions with variable
results (Cairns et al., 1967, Mohanty and Dash, 1986;
Culley, 1991).

The mncreasing West African demand for frogs may
be an indirect sign of a decrease of other natural
resources and deserves more attention (Ntiamoa-Baidu,

1987). The decline or even potential loss of frogs in
particular areas may have direct and indirect effects on
rural commumities such as increasing mosquito
populations, less bio-control of agricultural pest species
or negative effects on freshwater ecosystems such as
temporary ponds (Mohneke and Rodel, 2009). There 1s the
need for commercial production of edible frogs in other to
reduce over dependence on the ever increasing exploited
wild population.

The present study was carried out to determine the
performance of premetamorphic tadpoles of R. adpersa
under three water management regimes by measuring the
growth performance. This will help to determine the
appropriate water regime for their commercial culture in
breeding farms which will not only be of socio-economic
advantage but also help to reduce over dependence on

the wild stock population.

MATERITALS AND METHODS
Experimental design: Rana adpersa tadpoles were
collected from a natural spawn and transported in
polythene bags filled with oxygen and transported to the
hatchery where they were incubated. After a 2 weeks
acclimatization period, tadpoles mstage 25 (Gosner, 1960)
were randomly distributed in nine indoor plastic tanks
each 40x20x30 em (Water column = 15 cm) at a stocking
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rate of 2 tadpoles 1.~
experimental design consisted of three treatments each

using borehole water. The

with three replicates. Treatment 1 (T-1) 1s a continous flow
through system. Treatment 2 (T-2) is a semi contionously
flow through system m which water 1s only allowed to
flow continuously between 6-8 h daily. Treatment 3 (T-3)
1s a static system where water was added to the tank only
as needed to replace loss from siphoning. All the
treatment tanks were constantly aerated.

Experimental diet: Tadpoles were fed daily at a rate of
13% body weight with moist dough following the
recommended feeding regime of Lopes-Lima and
Agostinho. Feeding was carried out early in the morning
by placing the dough directly at the bottom of the tank in
the centre. Protein of plant origin (Fontanello ez al., 1988,
Culley, 1991) was supplied daily in each tank at midday
after siphoning with 0.2 1. of multi-species micro-algae
culture from outdoor tilapia tank.

Aeration and water flow were stopped n all the
treatments for approximately, 1 h at feeding time to allow
for better grazing and food consumption by tadpoles.
Every day, unconsumed food and faeces were removed
from the tanks by siphoning the bottom. Proximal
composition of the moist dough used for tadpole feeding
is shown in Table 1.

Growth performance: Every 2 weeks, all tadpoles from
each tank were removed carefully with a dipnet which was
passed over a paper towel to remove excess water and
bulk weighed to the nearest 0.01 g and counted. All tanks
were inspected daily for metamorphosed frogs. Quantity
of feed were also adjusted based on the weight. Growth
parameters were estimated using the following equation
(Fig. 1):

Weight Gain (WG) = (W, —W))g (D)
Where:
W, = Final weight of tadpole
W, = TInitial weight of tapole

Log W, — log W, <100

Specific Growth Rate (SGR)% = ;

(2)
where, t 1s experimental period in day.
Survival rate (%) = w (3
Where:
N; = Final No. of tadpole at the end of experiment

N; = Initial No. of tadpole at beginning of experiment
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Table 1: Proximate composition of the moist dough for tadpole feeding

Ingredients Percentage as fed Composition Percentage
Whole powdered milk 15 Moisture 64.00
Buoiled egg yolk 25 Crude protein 2.300
Boiled potatoes 58 Ether extract 4.530
Vitamin premix 2 Crude fibre 0.660
Ash 1.350
NFE 27.16
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Fig. 1: Weekly weight increase of Rana adpersa tadpoles
in the different water culture system for 70 days

Statistical analysis: Data on growth performance and
survival were subjected to one-way Analysis of Variance
(ANOVA) at 95% probability level. Mean differences
between treatments were tested for significance (p<0.05)
using Duncan’s Multiple Range Test (Duncan, 1955).

RESULTS AND DISCUSSION

Table 2 shows the growth performance of the
tadpoles m the different water culture system. Tadpoles
in the three different culture system increased in weight
generally during the experimental trial period. At the end
of the experimental trial, tadpoles m T-3 had the highest
weight gain (0.871 g) and specific growth rate (5.32%)
which were all significantly different (p<0.05) from
the corresponding values obtained in other treatments.
Table 2 shows the growth performance of the tadpoles in
the different water regimes.

Although, not significantly different (p=0.03), overall
survival was highest in T-1 (59.9%), intermediate in T-2
(57.2%) and lowest in T-3 (52.6%). T-3 also had the best
apparent food conversion ratio though not sigmficantly
different from T-2 while the least value was obtained
in T-1 food As water-exchange rate increased, there was
a tendency for growth and metamorphic rate to decrease.
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Table 2: Growth performance of the tadpole in the different water culture

medium

Parameters T, T, T

Survival (%o) 59.9007 57.2407 52.570
Initial body weight (g) 0.04% 0.045 0.0528
Final body weight (g) 0.880¢ 1.860% 2.320¢
Weight gain (g) 0.780° 1.710® 2.230°
Specific growth rate (%, day) 4.110¢ 5.320® 5.430F
Feed conversion ratio 5.840 4.080° 3.9500

Apparent food conversion ratio on a wet-weight basis
was higher in tadpoles reared under T-3 than those from
the semi-continous flow and the 100% day™ water-
exchanged system.

In aquatic culture systems with similar environmental
conditions, better water quality would improve the growth
and development of bullfrog tadpoles. However, it is clear
from the results that the best water quality (O,, TAN and
nitrate) was recorded in T-1 but the best growth and
development were in T-3 with the less desirable water
quality. Lowest mortality and lnghest growth rates were
observed in the static system while the reverse was true
in the continous flow through system. Several factors
determine the growth performance of tadpoles. In this
present study, the stocking density used was relatively
high as compared with other studies with Rana
catesbeiana tadpoles (Culley, 1991). When tadpoles are
reared in conditions of >1 L™, there may be a negative
effect of density (Fontanello et al., 1988).

The contimous flow through system (T-1) were
supplied with water via PVC pipes connected to shower
system. However mn nature, bullfrog tadpoles occur in
lentic, non-disturbed waters. Continously flowing water
could adversely affect their performance for example, by
requiring higher metabolic energy to swim and maintain
their position in the water column. Water flow in the
culture system is one of the main factors to be controlled
including flow velocity, associated, noise and type of
agitation or stirring.

Another  important feeding
efficiency. The food conversion ratio did not differ
significantly between treatment 2 and 3. However, SGR
and weight gain per day were significantly higher in
tadpoles reared under static conditions. In addition to the
relationship between energy expenditure and water
circulation, the tadpoles in T-2 and T-1 had less access to
food, since both dough particles (with attached bacteria)
and micro-algae added to the tanks were flushed out with
water exchange.

In T-3 unconsumed feed particles remain on the
bottom together with faeces, probably creating an
umportant source of protemn. Anuran tadpoles use several
alternative feeding strategies including filter-feeding
(Wassersug, 1972; Viertel, 1992), grazing (Dickman,1968)

consideration  1s
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and coprophagy (Steinwascher, 1978). In culture
conditions, tadpoles rely mostly on supplementary food
but depending on the management practice, they may also
filter-feed and practice coprophagy especially, if the
supplementary food does not meet their nutritional
requirements. Culley (1991) states that growth and
development is enhanced in bullfrog tadpoles that have
access to aquatic micro-flora in addition to supplemental
diets. Even though, all tadpoles in this trial were provided
with a dense volume of micro-algae, the 1 h break during
which both aeration and continous flow were stopped to
allow for better feeding may not have been enough for the
tadpoles to make use of the algae which were then flushed
out water flow was restarted. In T-3 micro-flora
proliferated, covering the bottom and walls of the culture
tanks, thus providing an additional and more balanced
food source than was available in T-2 and T-1.

CONCLUSION

The present study shows that the continuos and
semicontinous flow through culture medium did not
provide a suitable environment for settling and
proliferation of micro-algae. It has been reported that
tadpoles are better suspension feeders when they are in
the early metamorphic phase and as they approach stages
42-46 of Gosner they become surface grazers and tend to
rely more on detritus. At the beginning of the experiment,
the addition of phytoplankton to the tanks apparently
supplemented the nuftritional requirements of the
tadpoles. When they approach more advanced stages
they relied more on the bottom than other surfaces and
the benthic flora and detritus became more important
therefore those reared in the static system would have
access to more feed than those in the more dynamic water
systems.

Tt can then be observed that water exchange affects
the condition of tadpoles with a direct effect in keeping
the benthic flora from establishing and food particles from
settling thus, restricting the availability of food resources.
Therefore, cultivation of the tadpole stage of this species
of edible frog is most suitable in static water culture
system. This will help to improve both the survival and its
availability under culture system and thereby reduces
over dependence on the dwindling wild stock population.

REFERENCES

Alabaster, I.S. and R. Lloyd, 1982, Water Quality Criteria
for Freshwater Fish. Food and Agriculture
Orgamzation of the Umted Nations by Butterworths,
Londen, ISBN: 9780408108492, Pages: 361.



J. Fish. Int., 6 (5-6): 80-83, 2011

Boyd, C.E., 1990. Water Quality in Ponds for Aquaculture.
Ist Edn, Aubum Umnmversity Agricultural
Experimentation Station, Auburn, AL., Pages: 482.

Cairns, A M., IW. Bock and F.G. Bock, 1967. Leopard
frogs raised in partially controlled conditions. Nature,
213:191-193.

Culley, D.D., 1991. Bullfrog Culture. In: Production of
Aquatic Animals: World Animal Science, Nash, C.E.
(Ed.). Vol. C4, Elservier, Amsterdam, pp: 185-205.

Dickman, M., 1968. The effect of grazing by tadpoles on
the structure of a periphyton community. Ecology,
49: 1188-1190.

Duncan, D.B., 1955. Multiple range and multiple F-tests.
Biometrics, 11: 1-42.

Fontanello, D., SH. Amada, J. Mandeli Jr., BE.S.
De Campros, 1..A. Penteado and D M. Pandi, 1988.
Developmental control of bullfrog tadpoles (Rana
catesbeiama Shaw, 1802) for commercial cultivation,
population density, protein quality in the ration and
localization. Bol. Inst. Pesca, 15: 19-24.

Gosner, K.L., 1960. A simplified table for staging anuran
embryos and larvae with notes on identification.
Herpetologica, 16: 183-190.

83

Mohanty, S.N. and M.C. Dash, 1986. Effects of diet and
aeration on the growth and metamorphosis of Rana
tigrina tadpoles. Aquaculture, 51: 89-96.

Mohneke, M. and M.O. Rodel, 2009. Declining amphibian
populations and possible ecological consequences:
A review. Salamandra, 45: 203-210.

Muir, JTF., 1982 Recwculated Water Systems
Aquaculture. Tn: Recent Advances in Aquaculture,
Muir, I.F. and R.J. Roberts (Eds.). Vol. 1, Westview
Press, Boulder, CO., pp: 357-446.

Ntiamoa-Baidu, Y., 1987. West African wildlife: A
resource in jeopardy. Unasylva, 39: 1-10.

Stemwascher, K., 1978. The effect of coprophagy on the

n

growth of Rama catesbeiana tadpoles. Copeia,
1978: 130-134.

Viertel, B., 1992. Functional response of suspension
feeding amwan larvae to different particle sizes at

low concentrations (Amphibia). Hydrobiologia,
234: 151-173.
Wassersug, R., 1972, The mechamsm of

ultraplanktomic entrapment m anuran larvae. J.
Morphel,, 137: 279-287.



