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o r d i n a r y  c u r a r e  or  b y  q u a t e r n a r y  a m m o n i u m  d e r i v a t i v e s .  
D e c u r a r i z a t i o n  b y  v e r a t r i n e  1/200,000 is a c c o m p a n i e d  
b y  t h e  same  e lec t r ica l  r e a c t i o n s  as t hose  w h i c h  h a v e  
b e e n  desc r ibed  in p r e p a r a t i o n s  t r e a t e d  b y  cura re .  

On  m a m m a l s ,  t h e  a lca lo id  ha s  l i t t l e  c u r a r i f o r m  
a c t i v i t y ;  on  t h e  i so la t ed  p h r e n i c - d i a p h r a g m  p r e p a r a t i o n  
of  t h e  r a t ,  i n c o m p l e t e  b lock  was  p r o d u c e d  a t  a concen -  
t r a t i o n  of 1/5000. 

Cytological Consequences of Decapitation 
in Onion Roots 

D u r i n g  a c y t o h i s t o l o g i c a l  i n v e s t i g a t i o n  on  g r o w t h  
r e sponses  a n d  r o o t - f o r m i n g  ef fec ts  in  A lIium Cepa, t h e  
r e su l t s  of w h i c h  will  b e  p u b l i s h e d  l a t e r  (D'AMATO a n d  
AVANZL in p r e p a r a t i o n ) ,  I h a v e  f r e q u e n t l y  t r i e d  t h e  
c o m b i n e d  in f luence  of d e c a p i t a t i o n  a n d  v a r i o u s  chemi -  
cals  on  o n i o n  roots .  R e s u l t s  of specia l  i n t e r e s t  h a v e  b e e n  
o b t a i n e d  r e c e n t l y  b y  s u b j e c t i n g  o n i o n s  w i t h  d e c a p i t a t e d  
a n d  i n t a c t  r oo t s  to  d i f f e r en t  co lch ic ine  t r e a t m e n t s  
( exposure  t o  co lch ic ine  for  3 - 6  d a y s  fo l lowed b y  r e c o v e r y  
in  w a t e r ;  a l t e r n a t i v e  pe r iods  of t r e a t m e n t  w i t h  co l ch i c ine  
a n d  w a t e r ;  e x p o s u r e  to  co lch ic ine  p r o l o n g e d  for  4 - - 5  
weeks,  a n d  so on).  The  n u m e r o u s  o b s e r v a t i o n s  m a d e  
h i t h e r t o  do n o t  n e e d  to  be  m e n t i o n e d  in  t h i s  c o n n e c t i o n .  
I t  will be  su f f i c i en t  to  n o t e  t h a t ,  u n d e r  t h e  i n f l uence  of 
co lch ic ine ,  d e c a p i t a t e d  roo t s  show a q u i c k e r  a n d  m o r e  
i n t e n s e  p r o d u c t i o n  of l a t e r a l  r oo t s  as  c o m p a r e d  w i t h  
t h e  i n t a c t  ones.  A f t e r  3 d a y s  of t r e a t m e n t  in  colchic ine ,  
a v e r y  g r e a t  n u m b e r  of  ceils in  t h e  e x t e r i o r  l aye r s  of  t h e  
c e n t r a l  c y l i n d e r  a t  a d i s t a n c e  of a b o u t  2 ~ 8  m m  f rom 
t h e  cu t  su r face  are  to  be  f o u n d  in t h e  v a r i o u s  s tages  of 
C-mitos is ,  w h e r e a s  t h e  f i r s t  i n d i c a t i o n s  of C-mi tos i s  in  
t h e  r e m a i n i n g  roo t  reg ion  n e a r  t h e  w o u n d  a p p e a r  on ly  
a f t e r  6 days .  Owing  t o  r e p e t i t i o n  of C-mitos is ,  t h e  cells 
w h i c h  were  f i r s t  s t i m u l a t e d  to  d iv ide  r e a c h  a h i g h e r  
degree  of p o l y p t o i d y  t h a n  do  t h o s e  s t i m u l a t e d  la te r .  A 
s imi l a r  c o n d i t i o n  c a n  be  eas i ly  d e m o n s t r a t e d  b y  a 
cy to log ica l  ana lys i s  of t h e  roo t  in i t i a l s  p r o d u c e d  b y  
d e c a p i t a t e d  roo t s  a t  d i f f e r en t  d i s t a n c e s  f rom t h e  
w o u n d  surface .  

T h e  c o n c l u s i o n  seemed,  t he re fo re ,  t ike ly  t h a t  d e c a p i t a -  
t i on  a lone  m i g h t  s t i m u l a t e  to  nf i tos is  t h e  d i f f e r e n t i a t e d  
cells of t h e  reg ion  of  e longa t ion .  Moreove r ,  s u c h  a 
s t i m u l a t i o n  s h o u l d  be  a c e n t r i f u g a l  one, t h a t  is to  say,  
b e g i n n i n g  a t  a c e r t a i n  d i s t a n c e  f rom t h e  cu t  su r face  a n d  
g r a d u a l l y  m o v i n g  t o w a r d s  it.  

D e c a p i t a t e d  roo t s  g r o w n  in  t a p  w a t e r  a n d  f ixed  a t  
v a r i o u s  i n t e r v a l s  h a v e  p r o v e d  t h i s  conc lus ion  t o  b e  t r u e .  

S t i m u l a t i o n  to  mi tos i s  in  t h i s  case  r e aches  i t s  m a x i -  
m u m  i n t e n s i t y  6 - - 9  d a y s  a f t e r  t h e  w o u n d i n g ,  w h e n  
some roo t  in i t i a l s  a re  d e v e l o p i n g  f rom e a c h  root .  
Mi toses  in  t h e  cells of t he  co r t i ca l  p a r e n c h y m a  are  
gene ra l ly  of t h e  t y p e  w i t h  d i p l o c h r o m o s o m e s  (as to  t h e  
ef fec t  of co lch ic ine  on  t h e  cor t i ca l  cells re fe rence  wil l  be  
m a d e  e l sewhere ) ;  b u t  v a r i o u s  s tages  of  t h e  s a m e  t y p e  
of mi tos i s  occu r  a lso in t h e  c e n t r a l  cy l inde r .  

A p a r t  f rom t h e  sma l l e r  degree  of t h e i r  f r e q u e n c y ,  t h e  
cy to log ica l  p h e n o m e n a  i n d u c e d  b y  d e c a p i t a t i o n  a re  
s imi l a r  to  t h o s e  f i r s t  de sc r ibed  b y  LEVAN ~ in o n i o n  
roo t s  t r e a t e d  w i t h  v a r i o u s  g r o w t h  s u b s t a n c e s .  A c c o r d i n g  
to  LEVAN, t h e  cell e n l a r g e m e n t  c a u s e d  b y  g r o w t h  
s u b s t a n c e s  is t h e  s t i m u l u s  t o  t h e  c h r o m o s o m e  d o u b l i n g  
in  d i f f e r e n t i a t e d  cells. 

T h i s  does  n o t  seem to  be  t h e  case  in  ou r  d e c a p i t a t i o n  
e x p e r i m e n t s ,  s ince  no  cel l  e n l a r g e m e n t  w h a t e v e r  c a n  be  
no t iced .  E v i d e n c e  in  t h e  s a m e  d i r e c t i o n  ha s  b e e n  

1 A. LEVAN, Hereditas 25 (1939). 

r e c e n t l y  o b t a i n e d  f rom a cy to log ica l  a n a l y s i s  of  t h e  
roo t  swel l ing  c a u s e d  b y  s o d i u m  2 , 4 - d i c h t o r o p h e n o x y -  
a c e t a t e  1. I t  h a s  been  n o t e d  t h a t  mi toses  w i t h  diplo-  
c h r o m o s o m e s  in  old  d i f f e r e n t i a t e d  cells c an  occu r  as 
fa r  as 22 m m  f r o m  t h e  roo t  cap,  t h e i r  g r e a t e s t  f r e q u e n c y  
b e i n g  in  t h e  n o t  swol len  reg ion  b e h i n d  t h e  t u m o r .  

I am,  the re fo re ,  i nc l i ned  to  c o n c l u d e  t h a t  nuc le i  
w i t h  d i p l o c h r o m o s o m e s  a re  a l r e a d y  p r e s e n t  in  t h e  old  
cells of o n i o n  roots ,  t he se  h a v i n g  o r i g i n a t e d  d u r i n g  t he  
d i f f e r e n t i a t i o n  of t h e  c o r t e x  a n d  c e n t r a l  cy l inde r .  
G r o w t h  s u b s t a n c e s  a n d  w o u n d i n g  (as to  t h e  cy to log ica l  
ef fec t  of w o u n d i n g  see also GRAFL e) do n o t - - a t  l eas t  in 
m a n y  c a s e s - - i n d u c e  c h r o m o s o m e  doub l ings ,  b u t  s t im-  
u l a t e  old  p o l y p l o i d  cells to  d iv ide .  

T h e  poss ib i l i t y  is, h o w e v e r ,  n o t  e x c l u d e d  t h a t  t h e  
C - t u m o r  g r o w t h  m a y  s o m e t i m e s  b e  t h e  cause  of c h r o m o -  
some doub l ings ,  as p o i n t e d  o u t  b y  LEVANa. 

A n o t h e r  q u e s t i o n  of i n t e r e s t  a r i s ing  f rom t h e s e  
d e c a p i t a t i o n  e x p e r i m e n t s  r e l a t e s  to  t h e  cy to log ica l  
m e c h a n i s m  u n d e r l y i n g  t h e  p r o d u c t i o n  of t e t r a p l o i d  
ca l lus  s h o o t s  in  d e c a p i t a t e d  s t e m s  of  t o m a t o  a n d  
Brassica. As r e c e n t l y  s u g g e s t e d  b y  HOVCARD 4, t h e y  
m i g h t  o r i g i n a t e  t h r o u g h  s t i m u l a t i o n  to  mi tos i s  of 
t e t r a p l o i d  nuc le i  c o n t a i n e d  in o ld  v a c u o l a t e d  cells of 
t h e  s t em.  

C o n c e r n i n g  t h e  pos s ib i l i t y  of c h a n g i n g  t h e  f r e q u e n c y  
of mi toses  w i t h  d i p l o c h r o m o s o m e s  in o n i o n  roo ts  
t h r o u g h  t h e  c o m b i n e d  i n f l uence  of d e c a p i t a t i o n  a n d  
s o d i u m  2 , 4 - d i c h l o r o p h e n o x y a c e t a t e ,  e x p e r i m e n t s  h a v e  
b e e n  v e r y  r e c e n t l y  p e r f o r m e d .  I t  h a s  b e e n  o b s e r v e d  
t h a t ,  a t  l eas t  in  m o s t  c o n c e n t r a t i o n s ,  d e c a p i t a t i o n  
exercises  a n  a n t a g o n i s t i c  a c t i o n  to  t h e  t y p i c a l  s t imu l -  
a t i n g  ef fec t  of s o d i u m  2 , 4 - d i c h l o r o p h e n o x y a c e t a t e .  

F.  D'AMATO 

C e n t r o  di S t u d i o  pe r  la  C i t o g e n e t i c a  v e g e t a l e  deI 
Consigl io  N a z i o n a l e  del le  Rice rche ,  P i s a  ( I t a ly ) ,  Apr i l  22 
1948. 

Rdsumd 
E n  d 6 c a p i t a n t  des r ac ines  d ' O i g n o n  en  c u l t u r e  

aqueuse ,  on  a pu  m e t t r e  en  6v idence  t o u s l e s  s t ades  de 
la m i t o s e  5, d i p l o c h r o m o s o m e s  d a n s  les cel lules  diff6- 
renc i6es  du  p a r e n c h y m e  cor t i ca l  e t  du  cy t i nd re  c e n t r a l  
(la p l u p a r t  de  celles d u  p6r icycte ,  g 6 n 6 r a l e m e n t  di -  
p loides ,  exclues) .  

E n  se b a s a n t  sur  ces o b s e r v a t i o n s  e t  su r  d ' a u t r e s  
r e l a t i ve s /~  F a c t i o n  c y t o l o g i q u e  du  2 , 4 - d i c h l o r o p h 6 n o x y -  
a c 6 t a t e  de S o d i u m  (D'AMATO, 1948), on  a r r i v e  a con-  
c lure  e n  f a v e u r  de l ' e x i s t e n c e  de n o y a u x  ~ d i p l o c h r o m o -  
somes  d a n s  les cel lules d i f f6renci6es  de  la  r a c i n e  d ' O i g n o n .  

i F. D'AMATO, Atti Accad. Naz. Lincei,C1. Scienze Fis., ser. 8, 4. 
2 I. GRAFL, Ctzromosoma 1, 265 (t939). 
3 A. LEVAnt, Hereditas 25 (1939); Hereditas 30, 16l (19.14). 
4 H. W. HOWARD, Genetics 44, 1 (194~). 

Preliminary Data on the Chromosome Cycle of 
Lycceides idas L. 

I t  is k n o w n  t h a t  in  some p o p u l a t i o n s  b e l o n g i n g  to  
m a n y  Lycoelxidi t h e  f emales  show on  t h e  wings  a t h i n  
coa t  of b lue  scales  w h i c h  o f t en  c o v e r  e n t i r e l y  t h e  u p p e r  
wing  sur face .  T h e s e  scales  m a k e  t h e  f emale  wing  closely 
s im i l a r  to  t h e  m a s c u l i n e  one  w h i c h  is n o r m a l l y  b lue .  

S o m e  i n v e s t i g a t i o n s  on  t h e s e  fo rms  were  u n d e r t a k e n  
b y  COCKAYNE 1 o n  Plebe]us argus L., L ysandra corydon 

1 E. A. COCKAYNE, Trans. R. ent Soc. Lond., 322 (1916); ib. 225 
(19~2). 
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Fig. la. - Photograph of a spermatogonial plate with 24 ettromo- 
somes (only 23 are visible in tke focal plane). 

PODA, L. bellargus ROTT., b u t  as  f a r  as I k n o w  no  a t -  
t e m p t  h a s  b e e n  m a d e  in o rde r  to  d i scove r  a poss ib le  cy- 
to logic  m e c h a n i s m  r e s p o n s i b l e  for  t h e  a p p a r e n t  i n t e r -  
s exua l i t y .  

I b e g a n  a s y s t e m a t i c  i n v e s t i g a t i o n  of t h e  p h e n o m e n o n  
of t h e  p h m n o t y p i c a l  f emale  i n t e r s e x u a l i t y  in  t h e  
argeUus v a r i e t y  of t h e  Lycceides idas L. 
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Fig. lb. - The same in a camera lueida drawing. 

AS a n  i n t r o d u c t i o n  to  cy to log i ca l  a n d  gene t i ca l  s t u d y ,  
t h e  f i r s t  r e su l t s  a re  he re  s u m m a r i z e d  t. Two  m a l e s  were  
e x a m i n e d ,  whi le  t h e  oogenes i s  was  too  d i f f i cu l t  for  
s tud ies ,  owing  to  t h e  l a rge  a m o u n t  of c y t o p l a s m  in t h e  
celt. T h e  t e s t s  were  t a k e n  f r o m  t h e  p u p a  (kep t  in  
cu l tu re )  a few d a y s  before  h a t c h i n g .  F i x a t i o n  fo l lowed 
in L a  Cour  f lu id  ~, a n d  t h e  o b s e r v a t i o n s  were  m a d e  on  
10#  t h i c k  sec t ions  s t a i n e d  w i t h  F e u l g e n ' s  r e a c t i v e .  

T h e  m e t a p h a s i c  p t a t e s  of t h e  gon ia l  cel ls  s h o w e d  t h a t  
t h e  c h r o m o s o m e  n u m b e r  va r i e s  in  d i f f e r en t  cells of  t h e  
s ame  i n d i v i d u a l .  O n l y  p l a t e s  ly ing  in a p l a n e  p e r f e c t l y  
p e r p e n d i c u l a r  to  t h e  mic roscope  ax is  were  cons ide red ,  
in  o r d e r  to  a v o i d  m i s t a k e s .  I n  one  i n d i v i d u a I  t h e  fol low- 
ing  n u m b e r s  were  f o u n d :  24 ( th ree  t imes)  (Fig. 1, a, b),  
23 (one t ime)  (Fig. 2). I n  t h e  o t h e r  i n d i v i d u a l :  19, 20, 
22 (each  n u m b e r  one  t ime) .  I n  b o t h  pupae t h e  m e t a -  
p h a s e s  b e l o n g e d  to  d i f f e r en t  gon ia l  g e n e r a t i o n s ,  as i t  

e QO 
t Q  Q B Q 

• • • Oo 

Fig. 2. - Another spermatogonial plate with £3 chromosomes. 

1 I am indebted to Prof. C. BARIGOZZI for advices and criticism 
in the present work. 

Methylic aleool 15 parts; acetic acid (5%) 5 parts: formalin 
1 par t ;  dist. water 3 parts. 

m a y  b e  c o n c l u d e d  f rom t h e  d i f f e r en t  c h r o m o s o m e  size. 
T h e  p l a t e s  in  s ide v iew s h o w e d  some  a b n o r m a l i t i e s  

in  t h r e e  cases.  Twice  one  c h r o m o s o m e  p r o c e e d e d  u n d i -  
v i d e d  t o w a r d s  one  pole  (Fig. 3). Less  c l ea r ly  t h e  s a m e  
p h e n o m e n o n  was  o b s e r v e d  in a I - m e i o t i c  d iv i s ion .  

i ::  !!!!i!iiiiiiiiiiiii.li  
....................... m . . . . . . . . . . . . . . . . . . . . . .  :5.::::. 

Fig. 3. - Gonial spindle in side view with a chromosome proceeding 
undivided towards one pole. 

I n  d i ak ines i s  s t ages  of  b o t h  i n d i v i d u a l s ,  n u m b e r s  
v a r y i n g  f rom 9 to  13 were  o b s e r v e d .  

These  o b s e r v a t i o n s  on  t h e  v a r i a b i l i t y  of t h e  c h r o m o -  
some  n u m b e r  a l low us  t o  in fe r  t h e  pos s ib i l i t y  t h a t  
u n b a l a n c e d  se t s  m a y  b e  p r o d u c e d .  T h e s e  m i g h t  be  t h e  
cause  of  a b n o r n a l  s e x u a l  c h a r a c t e r s  (e. g. of t h e  p res -  
ence,  in  t h e  s a m e  i n d i v i d u a l ,  of c h a r a c t e r s  b e l o n g i n g  
to  b o t h  sexes) p r o d u c e d  b y  a b n o r m a l  r a t i o s  of t h e  genes  
d e t e r m i n i n g  m a l e n e s s  a n d  f ema leness .  

V a r i a t i o n s  in t h e  c h r o m o s o m e  n u m b e r  of  g o n i a l  cel ls  
a re  k n o w n  o n l y  in  a few e x a m p l e s .  F o r  i n s t a n c e ,  I m a y  
q u o t e  a n  a n a l o g o u s  p h e n o m e n o n  in t h e  g e n u s  For[icula 
w h i c h  is p r o b a b l y  l i n k e d  w i t h  a b n o r m a l  s e x - r a t i o  
(H. G. CALLAN)1. A. VALLE 

I s t i t u t o  di  Zoolog ia  e A n a t o m i a  C o m p a r a t a  d e l l ' U n i -  
v e r s i t k  di P a r m a ,  M a y  22, 1948. 

Riassunto 

Nel l a  specie  Lycwides idas L. si o s s e r v a n o  v a r i a z i o n i  
n u m e r i c h e  dei  c r o m o s o m i  a n c h e  nel le  s p e r m a t o g o n i e  d i  
u n o  s tesso  i n d i v i d u o .  Q u e s t o  f a t t o  ~ p o s t o  in r e l az ione  
con  la  p r e s e n z a  nel le  f e m i n i n e  dei  c a r a t t e r i  s e c o n d a r i  
dei  d u e  sessi, c o m e  r i s u l t a t o  d e l l ' u n i o n e  t r a  g a m e t i  co n  
a s s e t t i  s b i l an c i a t i .  

x H. G. CALLAN, J. Genetics 51, (1941). - -  C. D. DARLINGTON, 
New Advances in Cytology (London, 1937). 

D6viat ion  exp6r imenta le  de l 'uret~re p r i m a i r e  
par  la greffe de  mat6r ie l  c loacal  chez  le Tr i ton  ~ 

P e n d a n t  ces d i x  de rn i~ res  a n n 6 e s  le p r o b l ~ m e  d u  d6ve-  
l o p p e m e n t  de  l ' u r e t~ re  p r i m a i r e  chez  les A m p h i b i e n s  a 
~t~ a b o r d ~  p a r  les m 6 t h o d e s  de  l ' e m b r y o l o g i e  e x p 6 r i m e n -  
t a l e  a f in  de  c h e r c h e r  u n e  s o l u t i o n  e n t r e  les d ive r se s  con-  
c e p t i o n s  q u i  e x i s t a i e n t  s u r  ce p o i n t  d a n s  l ' e m b r y o l o g i e  
desc r ip t i ve .  

O'CONNOR 2 p r o u v e  en  1938, ~ l ' a i d e  de m a r q u e s  colo- 
r~es e t  d ' o p 6 r a t i o n s ,  q u e  l ' u r e t~ re  p r i m a i r e  des  Urod~les  
se d 6 v e l o p p e  A p a r t i r  du  m a t e r i e l  p r o n 6 p h r i t i q u e .  I1 a p u  
local iser  l ' u r e t ~ r e  p r i m a i r e  d a n s  la  p a r t i e  p o s t 6 r i e u r e  de  
c e t t e  6 b a u c h e  p r o n 6 p h r i t i q u e ,  e t  il a pu  c o n s t a t e r  q u e  
c e t t e  p o r t i o n  p o s t 6 r i eu r e  d o n n e  n a i s s a n c e  k. l ' u r e t~ re  p a r  
e ro i s sance  e t  61ongat ion  ve r s  l ' a r r i~ re  j u s q u ' a u  c loaque .  
E n  1942, VAN GEERTRUYDEN g a pu  c o n f i r m e r  chez  les 
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