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DEVELOPMENTAL CONTROL OF BULLFROG TADFOLE [RANA CATESBEIANA SHAW, 1802)
FOR COMMERCIAL CULTIVATION: POPULATION DEMSITY, PROTEIN QUALITY
I THE RATICN AND TANK LOCALIZATION,

{Controle do deservelvimenta de girinos de ri-loura [Rana catesbeiana Shaw, 1802
ern cultive comercial: densidade populacional, qualidade protéica da ragio e localizagan dos tam-
ques.) "

ARSTRACT

Al 2 commercial frogewliure finn in Ubatuba
(IS — ASTW; S0m altitude), £330 Paulo State,
Brazil, it was compared the development (Through e
weight gain) of bollfrog tadpoles, when reared in
shelered wak (under a shed) and in catdoor tink: a
lugh amd @t Jow stocking rate; with ration contiining
wegetahle protein and rabon conlzaimung aningd pro-
win, frem Dec., 1090, 1955 through Jene, 47, 1066,
It was concluded that in heghly stocked, sheltersd
tanks the end of the transformition 5 delaped peemar-
tng large omounts of fadfpoles during all year rowd,
whueh ean be used as a supplementad frog food.

UMITERMSE: bullitog, management, tadpoles, culi-
valion, tanks, stocking, rations, deves
kopment,
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RESUMOD

Em uma finna emnercial de celtivo de ois, loca-
Jizada em Ubatube, 530 Paulo (23°24°8 & S5°07W;
50m de altitude), Tod comparade o desenvalvimento,
através de ganhe de peso, de zpiinos de ris-tearo,
quicnde crindos em tangues abrigabos em zalplo e
Largues aodu aberto em densidades de 0.5 o 20 g
por hise O'peal cony CagEe contento proleing v
e ragin conlendo proteina anrid, de 10 de der
de 1985 a1 04 de junho de 1986, Concluin-se gue a
demsnbade de 20 pirinos por litro, em angues sbrga-
cos em :‘::J,Ip:'m_ protelim o Lr;'_m.l'\}.rnlag'w.'r. pcnnitincf-:s
o conlrok do desenvolvimento dos pinnes, pratica-
mente duranie o and nleiro, girines eses que podem
ser usidos pars complensentar o alirsentagho dos ris
et randre comercial,

TERMOS PARA INDEXACAC: ti-toura,  Rana
rutexbeiane, mansie, girinos, cultivo, densdades
e estogue.

1. INTRODUCTION

The Brazilian froglarming began with the
introduction in the thind decade of this cenlury
of the bullfrog (Fana catesbeliang Shaw, 1802),
of Morth American anigire. BURY & WHELAN
(1885) made a thorough survey on the biology
af this spacie.

Yet, that activity did nol theve till about
five years age, when it experiencad a strong
boost, mostly due to incraasing market de-
mands that forced froafarmers to improve their
fechniques both by chservations of their own
and by looking for specialized adwoes in scien-
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tific mstitutions. The sumrming up ol these elfar-
ts resulted in @ palent of technical development
[CRIACAD de ras 1982}, which sl has 3
lorg way 1o go until it may be ealled satisfac.
tary.

The mesl conspicuous Cilliculty in the
MRAnng process resides in the frogs not eatireg
ations of any fyoe. They only eal litthe liva
restlass animalz, CULLEY at ani 11978) stane
that amang the prefered ones, e Iadpoles oc.
cupy the mast promingnt place; these autiors
also affirm that ladpoles plus Gillle fishes de
termine  conversion waning hetsven fwa to
threg per one, reaching o weight ol 425 (e
commescizl weight is around 1300, in Brazil) in
four months,

American  researchers, ke ADOIPH
(1931, ROSE [1960), AKIN [1966), MARS-
CHALL (1978), STEINWASCHER (149788) and
COLLING {1979 informed on factors anting
upen tacpole devefopment intensity of walar
agitation, inhibiling substances difused in wa-
tor, space for movemet, infer and mirspecific
laod competition, and =a forh,

Brazilizn researchers,  like  ARRKUDA
SOARES et alii (1983), FONTANELLD et ali
(1584, 1985); JUSTO et alii (1985) and MAN-
DELLI JR. &t alii (1985} published caperimenta

resulis, from which  those dealing  wilh the
action of crowd density and dificrent ration
LOMEINents (protein Irom apimal o vegetable
sources) upan the weighi aain i bullfrog 1ad-
polfes in slage 26 of GOSNER (1960} classilica-
tion, plus those attainned By the above-mentio-
ned American aulhors, browght atiowt the ides
of instilling an experiment olanning Lo acouire
sOme informations on how 1 conled tha serrigdl
oan for commeial purposes, This conrol,
wiich might be exertod to bastn or o dizlay
the developrmant, would represent a mechamsm
lo reguiala the Ladpole ransformalion according
with Ihe Troglfarmers neads of tadpales, espe
cially 10 serve 38 food whonever thers might be
& shortage of it, as it happens in Winler and Fall
in San Paulo State. :

Thus, this paper main goal i to study the
dvelopment fthrough the wzight gain) of f-
Hrog ladpoles is stage 25 of GOSNER a6
classilication (this stage is fhe only Ioneg-iastineg
ene and the only homogeneous enough 15 fom
A whole population o slements exlaibiting e
same momhological characternisies), by varying
the stocking rate, ration components (animal ou
vegelable protein) and the localization of the
tanks (protected or nat Trom direct sun), in in-
lensivg reanng canditions.

2 MATERIAL AMD ME THOD

The experiment was caried oul at the
ramizos of the firm “ACCUAMAR — Aapuacwl-
lura, Cultive & Comércio Lida”™ in iatutm
T2ERAS < A50TW, 5.0 m altiiude SR2 40 mm
ivial precipilation; 23.28°C + 21700 anns!
fiverage lemporature, Sdo Paule Siate, Sagil,
Ihe experimental peded ran fom Decembir,
0, 85 through July, 51, 86 and was dividad
infa thres phaseas,

First phase {from Decomber, 10M, g5
through March, 3°0, B6).

The waight gains wers compared in gight
trealments: four differant 1ank concitions, cal-
led, AyDy = vegetabls protein, 0.5 ladnoles per
lire; A0 = vegetable prodein, 2000 ladpolas
per fitre, AsDy = animal prolem, 05 larfiles
per lifre; Aslla = animal protein, 20, tadpnles
per lire; under two diflerent canditions, called:

1]

0 = outdgor tanks; § = lanks in the interior of a
sl opened on all sides with o light and haat-
proof woofing., Inall, sieen auidoor masonry
tanis, measuing 2.0 ¥ 20 x 05 m 2ach, angd
sinteen sheltered ones, measuring 1.0 x 1.0 x
0.15 m gach werg armplayed. The drstanoe frem
he margin 1o the watersurace was 003 m for
the outdoo lanks and 0,20 1 for the shallored
s,

I was utilizod 2 randomized biock diesign
with & factorial amay and four replicales. The
data werg submitted 1o an analysis of varance,
followed by F" test (SMEDECOR & 00
CHAAMN, 1971).

The  eoployed  animalks, todalling
153349 were andomily colloclod o SEEIWIES
orouredd in the plants  reproduction units,
Thoy were all at slage 25 of GOSMER
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TARBLE L

Composition of vepetable protein rtion (A

Crmke
Comnponc s b Erraricin (%0
Say meal 30 1t 28
Prrofemoss LU 1953
Wheat el 20 iTs
Coem neeid ik .54
Witamin supploment Lo ALIHE

Taotal JLLELY 16

(1960 classificalion, just aller the beginning ol
oral leeding.

The quantity of food daily offered was 5%
al the average weight of the animals in each
paperimental unil, being re-adjusted waakly.

TABLE 2
Compusition ef animal protci gt (A, 2

Second phase (liom March, 3 85 throw-
ah June, ath, g6},

I order 1o continue the compansen bet-
ween the actions ol A and Ag rations upon the
weight gains of highly stocked animals in shek
tered tanks, four from hese tanks Belonging 1o
the Tirst phase were randomly chosen not 10 be
slapped. Two of tharm were A4 Dz and the other
two AgDa,

In comparing 1he awerage wasght gains, i
wirs use [-est for matchad data and in succas-
sion Ihe F was estmated through the F o=
formula, at 5% sigaificance level (P D03}
[SNEDECOA & CUOCHRAR, 18713

Tnird phase (from June, 410, 86 thiough
July, slh ag)

To werify the post-reatmanl weight gzain
bohavior ol tha highly stocked lanas, 3.200 of
thern al stage 25 ol GOSMER (1850) classifica-
tion were randomly collecled from sheltencd
fanks Aplp and AzDz and thesr averge weight
was astimated, B was not possibla o use repl-
cates on account of the plant’s commersial rou-
fine. This these tadpoles ware placed ina 2.0 x
2.0 x 0.4 m outdoor Lank, being fed ad-itium a
mixlure of rations Ay ard Ap, 50% each, at
stocking rate of (L5 tadpotes per lite. Alter thir-
1y five days a randormzed sampie ol one hun-
dred clements was colipclad to estimale the
average weight. The average weight gain in fhis
phase was estmated by he difference belween
the imtial and final average waghls.

3. RESULTS AND DISCUSSICN

Crnie

Compoaents G Frostein 195)
Fish meal LRl 1653
Mleat meal 485 (RN
Poadered milk nn S
Wit supplenwnt .5 ey
Total 1Mt A
First Phase

The average weight gang peraining o
the: Decernber, 10U, 85 through Mareh, 3, 86
pericd are ¢n TABLE 3.

The analysis of vanance of weight gains
i the Decermber, H]Lh, 85 theough March, ard
86 period is on TABLE 4,

Frarm TABLES 2, 4 and 5 it can be infer-
red that the best weigh! gaing cooured in the
puldao loosaly crowded tanks. Thus, sheltared,
heavily crowdad tanks are the most adwisable
1o delay (e development The employed ra-
tions shoed na significan] difterences, in con-
pardimee with FOMTAMELLD el alii (1985). As
far a5 the hampenng ellect of density over
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TABLE A

Averape weight () sains i e Eeitment in the st pleoe.

1\5‘\

Souree of e
Prostein aad

I'.I'I"- o

rensiny

ALy Ve, et IS sl i)
Mol o, prest, S T Gl latre )
Ayl (AN 2Nt e
Talia R T I LR AT I T T |

TARLI 4

Analysis of varianee of weight pans aod “F7 fest in

the first phose. '“|,u = slehered and vutdosr Lnk

compmrison: g o veprtable amd gl prootem

compacison aml Irp o= stocking rates 105 aml 2o
Ll latre conmgsarison).

0 A

5w, o€

LHE I T
Ay | RTINS
13- i 424577
D13: T, 1 41452
LIPFETYE 1 FLANITH
Agaxliya 1 TLEE
[thkecks 3 1033
Ereor 22 n2122
el R X

VL= 250670

TARLL S

.-\m_‘m::_f weigbil sians iw dreatmenis |_<-|--.i|:|_-“||_:-
slrebteresd wnel unshellered ks ;
oo sfecking e,

[]l.'l'..ki!}'
Environmment ™.
2254

ERHIE

T tsheliered 1ank |
Ty Dot Lk |

Sheceeanl - Clitabonyg
Tanks Tanks
L349] 43000
21520 STITS
AT el
Hinks TR

crowecded populabons, the results ageee wall
ARRUDA SOARES et alii (1983} and JUSTO o
alii {1585),

Ihe longest stage in the tadpole's life is
the 25 of GOSMNER (1260) classilication, the
stabilest as well, besides baing the only e
which s homogeneous in the sense thal it can
be loomsed as 4 frue population. An enfine
population made up solely of any one of the
athwer stzges can hardly be sean, of gvar, The
stage  duration depends on many  exlhinsic
o environmmental factors, ke slocking rake,
temperiture, and 5o lorb, and ntrinsic ones, of
which 1he muost noticeable is the inilial weight.
WILBUR & COLLUNS {1973) and COLLINS
{1979) allirn o exist a minimum  weight
faround 5 g to our knowledge) and & maximum
one (about 50 through 60 g 1o our knowlecdge)
for the transforrmalion. In accordance with COL-
LIMS (1%79], in nature, tadpales at stage 25 can
gedl thraegh up to four or Tive years without |
conpleting e fransformation, These older lar-
vaa would be hoavier and longer than those
complelng e ransformation in the same e
productvg season inowhich ey weere batohed.
I geneal larease rom spawns oocurred aarly in
Autunn, Le, when meproduclion cosses, post
pone the metamorphosis complelion for the
el years eprodutive season. The abowve men-
s cuthears point oot Hal, waan
mils [wihich are closely relaled o tadpoie’
ght and age), f the aqualic envirgomant lums
aut to be more favorabie than the terestnal the
transformation is blocked at stage 25, In the
present expenment only the Rxipoles in he
ouldow lanks, especially those loosely stocked,
supassod stage 25, Those in e sheltersd
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tanks showed mo signs of procending Wie Trars-
Tonmation.

Second Phase

TARLL G

Averame woizh
(AL =
Aalia -

pns Tl im e secorid phase
o ; UL i sl

Lo 2O iy,

In In

Treatmenls M Ty
P ath wy,

Aglg 1,331 151

Aqlaa 11,720k (1R

I = 2E 35

L LR | 4

Fram TABLE & one infers thil alon with
animal prafein was maore elloent than et witl
vegalable  protein o discordance both with
FOMTANELLD e alii (1985} and the results of
ther anteror phase, bul agreeing with informa-
fions in BULLFROG CULTURE I JARARN

(1oa0). which allien thal the vegelable foed
laamgpers The Lidpoie's wesght gain, 11 es clear,
thaugh, that the subject needs a mone thoough
treatmenl.

Third Phese

In lhis phase fhe inilial average wenghl
was 1.73 g and the linal ore 825 o, heing the
averagn weighl gain £.52 1, mdicatmg et the
geinirg weight capacily was not affected. 1
worlh-while pointing out that at the end of this
amedays petiod, the population bad  aheacly
pommenced e translpemabon pocess  and
marny  postslage 25 lareae could easily be
fourel,

This experimant shows thal il was posside
10 retain larvae of bulifrog at stage 25 of GOS-
NER (1860) classification in 1he period of fhe
year [late Spring, Summern, Fall and aarly Winter
whan they mosily temd to suipass that stage
and camplete the ransformation. This infomma-
fion 15 wety imporlant 1o frogfamers, who use
thesa luvae as a complamentany food lor Fer
fragstocks, Hy using sheltersd tanks and high
stocking rates, they can have a1 thair disposal
plenty of thesa larvae not anly i Spring and
Surnrmes, but all vear riound,

A, CORCLLUSION

The weeight gain of  Bulliog ladpotes
is sigrificantly dirminished s hese lavan

are lughly stocked 0 tanks placed under a
shiexd
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