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SUMMARY: The effect of different sizes of 
net cages upon the weight gains of Bullfrog 
tadpoles was studied in an outdoor 
facility, with a constant stock density of 
0.5 individual per liter of water. 5maI I 
baskets were found to be more effective for 
the 3ullfrog tadpoles cultivation.

UNITERMS: B u l l f r o g ;  Weight of tadpoles; 
Hous ing , ne t-cages

I N T R O D U C T I O N

M u c h  a t t e n t i o n  has alw ay s b e e n  
d e d i c a t e d  by r e s e a r c h e r s  in the f i e l d  of 
l i v e s t o c k  p r o d u c t i o n  to e s t i m a t e  b o t h  
the p r o p e r  s ize of the e n c l o s u r e  and the 
n u m b e r  of a n i m a l s  w h i c h  s h o u l d  be kep t 
in it.

As far .as the b u l l f r o g  l a r v a e are 
c o n c e r n e d ,  C U L L E Y  et alii, 1 ( 1 3 77 )  
p r o p o s e d  a r e a r i n g  s y s t e m  for b u l l f r o g  
t a d p o l e s  in l a b o r a t o r y  to d i m i n i s h  the 
p r o b l e m s  a r i s e n  w i t h  the c u l t i v a t i o n  o f  
large n u m b e r s  of i n d i v i d u a l s  w i t h i n  a 
small space. This  . e f f o r t  a im e d  to 
c o n t r i b u t e  s u b s t a n t i a l l y  to the 
s't and a r t i z a t i on of the m a n a g e m e n t  
t e c h n i q u e s  e m p l o y e d  in m a n y  a m p h i b i a n  
la r v a e and e v e n  in f is h  and a q u a t i c  
i n v e r t e b r a t e  c u l t i v a t i o n s .

B a s i c a l l y  those a u t h o r s  v e r i f i e d  n o  
d i f f e r e n c e s  in g r o w t h ,  c o n s u m e  and f e e d 
c o n v e r s i o n  w h e n  8 to 13 t a d p o l e s  per 
liter d e n s i t i e s  w e r e  c o m p a r e d ,  e m p l o y i n g  
r e c t a n g u l a r  b a s k e t s  w i t h  c a p a c i t y  
r an g i n g  f ro m  25 to 30 li ter  of w a t e r .  
Yet some d ou bt  r e m a i n e d  w h e t h e r  i n c r e a s e  
in d e n s i t y  c o u l d  lead to le s s er  w e i g t h  
gain. S 0 R R E 5 ,  et alii, 6 (1383) v e r i f i e d  
in f i e l d c o n d i t i o n s  that the w e i g h t  g a i n  
falls as d e n s i t y  i n c r e a s e s .

If s o m e t h i n g  is a l r e a d y  k n o w n  as 
far as the d e n s i t y  is c o n c e r n e d ,  it 
seems to be a l t o g e t h e r  the c o n t r a r y  in 
r e ga r d  ’to the e f f e c t  of the s p a c e  
a v a i l a b i l i t y  u p o n  the w e i g h t  g a i n  of 
B u l l f r o g  t a d p o l e s  w h e n  the d e n s i t y  is 
kept c o n s t a n t .

The r e f e r e d  b i b l i o g r a p h y  s c a r c e l y  
i n f or m s  on the v o l u m e  of the tanks to b e  
e m p l o y e d  in the t 3 d p o l e  c u l t u r e  .of this 
s p e c i e s  b at h  in l a b o r a t o r y  and in f i e l d  
c o n d i t i o n s .  ■ It is an i m p o r t a n t  .question 
to answer , as s t a t e d  M A R S C H R L L ,  4
(197 8):  'the q u e s t i o n  of the e f f e c t  of  
the s p a c e  d i s p o n i b i I i t y  in the s am e  
c r o w d  c o n d i t i o n s  is sti ll w a i t i n g  for an 
answe r *.

The p r e s e n t  w o r k  i n t e n d s  to 
c o n t r i b u t e  to the k n o w l e d g e  of the 
e f f ec t  of the size of the tanx u p o n  the 
w e i g h t  gai n of B u l l f r o g  t a d p o l e  a i m i n g  
the d e v e l o p m e n t  of the c o m m e r c i a l  
f r o g c u l t u r e  in B r a z i l .

M A T E R I A L  AND M E T H O D

The e x p e r i m e n t  was c a r r i e d  out at 
the E x p e r i m e n t a l  F r o g c u l t u r e  F a c i l i t y  of 
the I n s t i t u t o  de P e s c a  of the S e c r e t a r i a
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da R g r i c u l t u r a  e P b a s t e c i m n n t o  do E s t a d o  
de Sao Pa u. o ,  loca t e d in P a r q u e  F e r n a n d o  
Costa,' 53o P a u l o  City, 53 o  P a u l o  S t a t e ,  
Brazil.

The e x p e r i m e n t  ran from Rp r i l ,  4 
th. t h r o u g h  O c t o b e r ,  1 st., 1 905 and 
9 0 n B u l l f r o g  ta dpoles, b e l o n g i n g  to the 
same spawn, at the s t a g e  25 ( GO S N ER ,  3, 
1960) w e r e  u t i l i z ed .

•In a tank for f i s h  c u l t u r e ,  20 
r e c t a n g u l a r  p a r a l l e l e p i p e d  s c r e e n -wa I I ed 
b a s k e t s  wer e i n s t a l l e d ,  b e i n g  fiv e of 
t hem 0 . 0 5 0  x 0 . 2 1 3  x 0 . 3 5 0  m ( 6 3 . 3 5  
liter s )  ( t r e a t m e n t  R); five, 0 . S 5 0  x 
0 . 4 2 5  x 0 . 3 5 0  m ( 1 2 5 . 4 4  l i t e r s )  
( t r e a t m e n t  9); five, 0 . 8 5 0  x 0 . 2 0 3  x 
0..350m ( 0 4 . 1 9  liters) ( t r e a t m e n t  C ) ; 
five, 0 . 8 5 0  x 0 . 8 5 0  x 0 . 3 5 0 m  ( 2 5 2 . 0 7  
lite r s)  ( t r e a t m e n t  D). All b a s k e t s  w e r e  
c o n s t r u c t e d  w i t h  6 m e s h e s  per c e n t i m e t e r  
n y l o n  net. The w a t e r  d e p t h  in all 
b a s k e t s  was 0.200m. R l s o  in all b a s k e t s  
the s t o c k i n g  rate was 0 . 5  t a d p o l e s  per 
l i t e r .

Th e  sp r in g  w a t e r  f l o w  was 50 l iter 
per m i n u t e .

fl c o m m e r c i a l  r a t i o n .c o n t a i n i n g  3 6 %  

of c r u d e  p r o t e i n  was o f f e r e d  ad l i b i t u m .
D u r i n g  e x p e r i m e n t a l  p e r i o d ,

t e m p e r a t u r e  was d a i l y  r e c o r d e d  at 1 0 : 0 0  
a . m .

To e s t i m a t e  thé w e i g h t  g a i n  d u r i n g  
the p e r i o d ,  the a n i m a l s  in eac h  b a s k e t  
w e r e  w e i g h e d  at the b e g i n n i n g  and the 
end of the e x p e r i m e n t  w i t h  a s c a le  o f  
0.1 g s e n s i b i l i t y .

Th e  s t a t i s t i c a l  d e s i g n  was the 
r a n d o m i z e d  b l o k s  w i t h  four- t r e a t m e n t s

(R, B, C and D) and f i v e  r eplicates. 
E a c h  of thie four- t r e a t m e n t s  *<is 
r e p r e s e n t e d  by a b a s k e t  d i m e n s i o n  as 

a b o v e m e n t i o n e d .  T h e  smallest
e x p e r i m e n t a l  unit s, -  i.e. the baskets, 
w e r e  r a n d o m l y  c i s t r i b u t e d  w i t h i n  the 

b l o c k s .  W e i g h t  g a i n s  w e r e  s u b m i t t e d  to 
a n a l y s i s  of v a r i a n c e ,  f o l l o w e d  by F and 
T u k e y  t ests at 1% p r o b a b i l i t y  level 
( 5 N E D E C 0 R  K C 0 C H R B N , 5, 19 80 ) .  To show 
s c h e m a t i c a l l y  w e i g h t  g a i n s  c o m p a r i s o n s  
am o n g t r e a t m e n t s ,  the D u n c a n  oar 
r e p r e s e n t a t i o n  was e m p l o y e d  ( G O M E S,  . 2, 

1982).
D a t a  w e r e  p r o c e s s e d  in a PC 1500 RP

- SH R R P .
In o r d e r  to f o l l o w  the p r o g r e s s i v e  

p e r f o r m a n c e  of t a d p o l e s  in each 
t r e a t m e n t’ d u r i n g  the e x p e r i m e n t a l  

p eriod,’ fi v e  e x t r a  w e i g h t  m e a s u r e s  were 
t a k e n  b e t w e e n  the f i r s t  and last ones. 
T hus, w i t h  the d a t e s  on the a b s c i s s a  and 
the m e a n  w e i g h t s  on the o r d i n a t e  a bar 
d i a g r a m  was c o n s t r u c t e d .

R E S U L T S  A N D  D I S C U S S I O N

Fig. 1 s h o ws  v a r i a t i o n s  in the 
b u l l f r o g  t a d p o l e  m e a n  w e i g h t s  in each 
t r e a t m e n t  d u r i n g  e x p e r i m e n t a l  p e r i o d .

R n a l y s i s  of v a r i a n c e ,  T u k e y  test 
v a l u e  and D u n c a n  bar s  are r e p r e s e n t e d  on 
Tab. 1.

T u k e y  test m i n i m u m  s i g n i f i c a n t  
d i f f e r e n c e  ( M . 5 . D . )  v a t u e  was 2.0024, 
r e v e a l i n g  that on l y  c o n t r a s t  b e t w e e n  R 
and □ d i f f e r e d  s i g n i f i c a n t l y .

T R B L E  1 - S u m m a r y  t a b l e  of o n e - w a y  a n a l y s i s  of v a r i a n c e  on the 
w e i g h t - g a i n s  of B u l l f r o g  t a d p o l e s  c u l t i v a t i o n .  T u k e y  
test and D u c a n  bar s  r e p r e s e n t a t i o n .

sv

Trea tment 
Block ' 
Error

d. f .

3
4

• 12

5. Sq s

1 5 . 5 5 1 6
3. 7 0 3 3
7. 9 5 4 0

M.S.

5 . 1 3 3 9  
0 . 3 2 5 5  
0 . 6S3J

F

7.3212*1 • 
1 .3963

Total 19 27.2080

M.5.D. Tu key 11 = 2.0024 C.V « 10.41;

m R » 9.0155 m B a 5 .0291 m C = 7 .5357 m D = 5 .54 SS

(#*) = P < 0.01 5V
m R  = 9 . 0 1 56g d.f.
m B = 8 . 0 2 9 1  g S . S g s
m C = 7 . 6 9 5 7 g M . S . .
m D = 6 . 5 4 6 5 g  C.V.
m . = treat, m e a n  w e i g h t  g a i n  F

- S o u r c e  of v a r i a t i o n
= d e g r e e  of f r e e d o i  .
= 5 u m  of S q u a r e s
= M e a n  S q u a r e  .
= C o e f f i c i e n t  of v a r i a b i l i t y
* F tes t  v al u e s
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F I G U R E  1 - V a r i a t i o n s  in m e a n  w e i g h t s  in b u l l f r o g  t a d p o l e s  In 
ea ch  t r e a t m e n t  d u r i n g  the e x p e r i m e n t a l  p er i od .

A v e r a g e  w a t e r  t e m p e r a t u r e  d u r i n g  

e x p e r i m e n t a l  period* w as 1 8 . 7 7  C ±  
2 .09 C.

F r o m  the r es ul t s  (Tab.1 and F i g . 1 )  
very t r us tf u l  i n f e r e n c e s  can be d r a w n  
on the e f f e c t  of the b a s k e t  v o l u m e  u p o n  
B u l l f r o g  t a d p o l e  w e i g h t  ga ins .

S t a t i s t i c a l  a n a l y s i s  of d a t a  s h o w e d  
that, as the v o l u m e  of the b a s k e t  g r e w  
bigger, the w e ig ht  g ai n  d e c r e a s e d .  T hi s  
p h e n o m e n o n  s h o u l d  not be a t t r i b u t a b l e  to 
p o s s i b l e  d i f f e r e n c e s  in the q u a n t i t i e s  
of ra ti o n s  w h i c h  w e r e  o f f e r e d  to the 
animals a long  the e x p e r i m e n t a l  p er io d ,  
since all ca re  was t aken to o f f e r  
e x c e s s i v e  feed  to the a n i m al s.  Fig. 1 
shows that in all w e i g h t  m e a s u r e s  f r o m  
the s e c o n d  on the p r o f i l e  g o t t e n  kept 
c o n s t a n t and a lw a y s  f a v o u r i n g  the 
smaller b a sk et s .

Rt least for the time bein g, it 
w ould be a d v i s a b l e  to use small, l o o s e l y  
c ro wde d tanks in i n t e n s i v e  c u l t u r e s .  Yet

m u c h  r e m a i n  to be d o n e  u n t il  c o n c l u s i v e  
a n s w e r s  can be r e a c h e d  in this field.

C O N C L U S I O N

The s mall  p a r a l l e l e p i p e d  b a s l e t s  
se e m  to e n h a n c e  b e t t e r  w e i g n t  g a i n s  than 
the. l a rg er  ones in B u l l f r o g  t a c poi e 
i n t e n s i v e  c u l t u r e . '

R C K N 0 W L E D G M E N T 5

The a u t h o r s  are i n d e b t e d  to R l b i n o  
J o a q u i m  R o d r i g u e s  and J o s é  M a r q u e s  Jas 
Reis, s c i e n t i f i c  r e s e a r c h e r s ,  and to 
Mrs. R o d r i g u e s  as w ell , for their 
p r e c i o u s  s u g g e s t i o n s .
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forma de para l elepipedo reto, sobre o ganho 
de peso em girinos de rí t o u r o , mantendo-se 
a densidade constante de 0,5 girinos par 
litro de água. Os resultados permitiram 
inferir que tanques pequenos sío mais favo­
ráveis à criação de girinos de rí-touro.

RESUMO: Estudou-se, a cèu aberto, o efeito UNITERM05: Rãs-touro; Peso, girinos; Inst»- 
de diferentes tamanhos de tanque-rede, em laçBes, tanques-rede
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