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The  he t e rozygos i ty  of t he  t r i somic  p a r e n t  m a y  be  t h e  
reason,  as t he  m a j o r i t y  of t he  t e r t i a r i e s  were i so la ted  f rom 
t h e  F t  popu la t ion .  F r o m  the  in ter -crosses  of p a r e n t a l  
i n t e r c h a n g e  stocks,  i t  is in fe r red  t h a t  10 t e r t i a r i e s  h a d  
d i f fe ren t  ch romosoma l  combina t i ons .  

I n  a d d i t i o n  to  t he  p r i m a r y  t r i somics  z and  i n t e r c h a n g e  
s tocks  3, t e r t i a r y  t r i somics  will  be  useful  in  l inkage  s tudies  
and  c h r o m o s o m e  m a p p i n g  in pear l  mil le t .  

3 B. S. GILL and J. L. MI~OCHA, Proc. 58th Ind. Sci. Congr. 3, 756 
(1971). 

Zusammenfassung. I n  den  P o l l e n k 6 r n e r n  der  F 1- 
G e n e r a t i o n  y o n  h e t e r o z y g o t e m  Pennisetum typhoides 
(Hirse) wi rd  t e r t i~ re  Tr i somie  nachgewiesen.  
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Diploidization in Eleutherodactylus (Leptodactylidae-Amphibia)  ~ 

Chromosome  m e c h a n i s m s  of evolut ion ,  such  as re- 
a r r a n g e m e n t s  b y  t r ans loca t ion ,  a s sembly  of new favorab le  
l inkage  groups  b y  cen t r i c  fus ion a n d  po lyp lo idy  h a v e  been  
descr ibed  in Anura .  The  fo rmer  two processes  do  n o t  
necessar i ly  invo lve  q u a n t i t a t i v e  a l t e r a t ions  of genet ic  
ma te r i a l ,  b u t  t h e  las t  impl ies  a lways  dup l i c a t i on  of the  

D N A  con ten t .  C y t o p h o t o m e t r i c  m e a s u r e m e n t s  of D N A  
c o n t e n t  in  cells of severa l  species showed  t h a t  in  some 
ins tances ,  increase  of D N A  con ten t ,  is n o t  d e t e c t a b l e  j u s t  
b y  t h e  s t u d y  of t h e  k a r y o t y p e .  Th i s  increase  is ascr ibed  
m a i n l y  to t a n d e m  c h r o m o s o m e  dup l i ca t i ons  ~-5. I n  t h e  
p re sen t  p a p e r  we r epo r t  k a r y o t y p e  d ip lo id iza t ion  of t he  
po lyp lo id  species Eleutherodactylus binotatus. E. bino- 
tatus (2n = 22) h a s  fourfold  t h e  D N A  c o n t e n t  of E.  
guentheri (2n = 22) a n d  E. parvus (2n = 22). Concomi-  
t a n t l y  we found  in t h e  former,  m u l t i v a l e n t  meio t ic  
conf igura t ions  o r ig ina ted  by  mul t ip l e  t r ans loca t i ons  
a n d / o r  cen t r i c  fusions.  

The  ma te r i a l  s tud ied  cons is ted  of spec imens  of E.  
binotatus collected in t h e  S t a t e  of S~o Pau lo  ( I lha  
Q u e i m a d a  G r a n d e  1 $ ; Boracea  3c?) in  t h e  S t a t e  of G u a n a -  
b a r a  (Rio de Jane i ro  1 ~), an d  in t h e  S t a t e  of B a h i a  ( I lheus  
1 ~). Cytological  p r e p a r a t i o n s  were o b t a i n e d  b y  t h e  s q u a s h  
t e c h n i q u e  of i n t e s t ine  a n d  gonads  of an i ma l s  p rev ious ly  
t r e a t e d  w i t h  colchicine (1% so lu t ion ;  0.01 ml /g  weight ,  2 h 
pr ior  to  the  cytological  p repa ra t ion ) .  Smal l  o rgan  frag- 
m e n t s  were p laced  in to  cold d is t i l led  w a t e r  for 15 rain, 
f ixed in 50% acet ic  acid for 15 rain,  a n d  squashed .  The  
p r e p a r a t i o n s  were hydro l i zed  in HCI N a t  60 ~ for  10 rain,  
an d  s t a ined  b y  t h e  Feu lgen  or G iemsa  me t h o d .  

D N A  c o n t e n t  was m e a s u r e d  in e r y t h r o c y t e  nuclei ,  of 
b lood  smears ,  s t a ined  b y  t h e  Feu lgen  me t h o d .  A Zeiss 
Scann ing  Microscope P h o t o m e t e r  MPM w i t h  a bas ic  s tep  
of 0.5 n m  a t  t h e  cy toscan  stage,  was used. The  t o t a l  
magn i f i ca t ion  used was 100 X (object ive)  1.6 • (optovar)  
10 • (project ive) .  M e a s u r e m e n t s  were m a d e  a t  e x t i n c t i o n  
a t  540 nm.  The  a p p a r a t u s  was connec t ed  to a F a c i t  4070 
an d  the  p u n c h e d  p a p e r  t ape  ana lyzed  b y  compute r .  

T h e  b lood smear s  ana lyzed  inc lude  E. binotatus, 
E. guen~heri a n d  E. parvus. Smears  f rom Bufo ictericus 
were used as a s t a n d a r d .  

The  m o s t  i n t e r e s t i ng  aspec t  found  in E. binotatus 
was t h e  increased w i d t h  an d  l e n g t h  of i t s  c h r o m o s o m e s  
in r e l a t ion  to mos t  A n u r a  species. Chromosome  d imens ions  
in t h i s  species resemble  t h a t  of t h e  G y m n o p h y o n a ,  
Syphonops paulensis (Figure  1, a, b, c). 

Fig. 1. A) Metaphases of Eleutherodactylus guentheri; B) E. binotatus; 
C) Syphonops paulensis, at the same magnification. Bar = 10 ~m. 
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Fig. 2. Karyotype of E. binotatus (A) ; Pairs 8, 10 and 11 showing sec- 
ondary constrictions (B). Bar ~ 10 ~m. 

Fig. 3. E. binotatus spermatocytes I showing 1 dodecavalent ring, 1 
quadrivalent and 3 bivalents (A) ; 1 dodecavalent ring and 5 bivalents 
(B) ; erythroeytes of E. guentheri (C) and E. binotatus (D) at the same 
magnification. Bar = 10 b~m. 

The  k a r y o t y p e  p resen t s  22 chromosomes .  Pa i r s  1, 2, 3, 
5, 6 an d  9 are s u b m e t a c e n t r i c ;  pa i rs  4 an d  7 are me ta -  
centr ic ,  an d  pa i r  8, 10 a n d  11 are acrocentr ic .  These  3 
ac rocen t r ic  pa i rs  show a seconda ry  cons t r i c t ion  below the  
c e n t r o m e r e  ( rabbi t -ear )  an d  pa i r s  10 a n d  11 show a n o t h e r  
s econda ry  t e r m i n a l  cons t r ic t ion .  Pa i r  2 also shows a 
seconda ry  cons t r i c t ion  a t  the  d i s ta l  t h i r d  of t h e  long a r m  
(Figure 2, a, b). 

As to  the  meiosis  in  t h e  3 spec imens  s tudied ,  1 p resen t s  
n o r m a l  aspects ,  a n d  2 show m u l t i v a l e n t  r ings.  The  speci- 
men  f rom Q u e i m a d a  G r a n d e  shows s p e r m a t o c y t e s  w i t h  
11 a n n u l a r  b i v a l e n t s  an d  11 dyads .  B o t h  spec imens  f rom 
Boracea  show 1 d o d e c a v a l e n t  r ing  an d  5 a n n u l a r  b i v a l e n t s  
or 1 t e t r a v a l e n t  r ing  a n d  3 b i v a l e n t s  (Figure 3, a, b). The  
d o d e c a v a l e n t  r ing  is c o n s t i t u t e d  b y  ch ro mo s o mes  of 
d i f fe ren t  size, s y m m e t r i c a l l y  a r r a n g e d  in a specula r  image.  
The  presence  of t h i s  r ing  ind ica tes  a process  of mu l t i p l e  
t r ans loca t i ons  s imi la r  to  t h e  case of Oenothera lamarekiana. 

C o m p a r i n g  t h e  k a r y o t y p e  of E. binotatus w i t h  t h a t  of 
E. guentheri, a l ready  descr ibed  s, some differences  are 
n o t e d  m a i n l y  in r e l a t ion  to t h e  m o r p h o l o g y  of pa i rs  8, 10 
an d  11, wh ich  are m e t a c e n t r i c  in E. guentheri. A l t h o u g h  
t h e  ch romosomes  of E. binotatus are m u c h  larger  in w i d t h  
an d  in l eng th  in compar i son  to  E. guentheri, t h e  re la t ive  
size r ema i n s  p rac t i ca l ly  uni form.  The  smal l  dif ferences  
n o t e d  in some pa i r s  can  be  ascr ibed  to  t h e  mu l t ip l e  t r ans -  
locat ions.  

A p p a r e n t l y  t h e  t h r ee  species E. binotatus, E. parvus 
an d  E. guentheri are diploid.  Y e t  E. binotatus nuc lea r  D N A  
c o n t e n t  is a b o u t  4 t imes  larger  t h a n  t h a t  of t h e  o the r  
diploid  species. I n  a r b i t r a r y  n u m b e r s  E. guentheri 
presen ted  134.71 ( ~  1.45) %, E.  parvus showed 147.37 
(q- 3.22) % an d  E. binotatus 513.04 ( ~  6.15) % of D N A  
con ten t .  These  va lues  were ca lcu la ted  b y  c o m p a r i s o n  
w i t h  a s t a n d a r d  b lood smea r  of Bu/o ictericus s t a ined  in 
t h e  same b a t c h  of w h i c h  nuc lea r  D N A  c o n t e n t  was  con- 
s idered  as 100%. 

Para l l e l  to  D N A  a n d  size increase  of t h e  chromosomes ,  
an  increase  in nuc lea r  vo lume  was also found  ill E. bino- 
tatus (Figure  3, c, d). 

Severa l  h y p o t h e s i s  m a y  be  ra ised  to  exp la in  th i s  
d ras t i c  increase  of D N A  c o n t e n t  in E. binotatus. In t e r -  
s t icial  dup l i ca t ions  of D N A  ~ in the  ances t r a l  d ip lo id  
species;  po lyp lo idy  fol lowed b y  r educ t i on  of n u m b e r  
t h r o u g h  c h r o m o s o m e  t r ans loca t i ons  ; an d  f ina l ly  p o l y n e m y  
are some of t h e  possibi l i t ies .  Po lyp lo idy  a lone  or com- 
b ined  w i t h  in te rs t i c ia l  dup l i ca t ions  seems to be  t h e  be s t  
ex p l an a t i o n .  I n  th i s  case t h e  d o d e c a v a l e n t  meio t ic  
r ing  we found  in some spec imens  Could ind ica t e  mu l t ip l e  
pos t  po lyp lo id  r e a r r a n g e m e n t s  b y  t r ans loca t ions .  Accord-  
ing to  t h i s  h y p o t h e s i s  t h e  spec imens  f rom Q u e i m a d a  
G r a n d e  w i t h  n o r m a l  meiosis,  would  h a v e  a l r eady  a t t a i n e d  
t h e  d ip lo id  s ta tus .  

Resumen. E1 con ten ido  de D N A  de E. binotatus 
(2n = 22) es cerca de cua t ro  veces m a y o r  que el de 
E. guentheri (2n ~ 22) y E.  parvus (2n ~ 22). Ese a u m e n t o  
dr~st ico  podr fa  ser r esu l t ado  de dup l icac iones  in te r -  
st iciales y/o  poliploidfa,  con t rans locac iones  mfil t iples.  
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