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12 h prior to the mitosis in the starved controls, and in 
combinations in which the number of interphase nuclei 
within the mixed plasmodia was up to 3.6 times that  of 
the nuclei from the premitotic plasmodia; e.g. in the 
experiment shown in Figure 3, the proportion in the 
mixed plasmodium of interphase nuclei to premitotic 
nuclei was between 2.4/1 and 3.6/1, as determined in 
smear preparations of explants taken from different parts 
of the plasmodium, and the illterphase nuclei in the 
mixed plasmodium entered prophase, Mong with the 
nuclei from the premitotic plasmodium, approximately 
30 rain after the beginning of prophase in the premitotic 
control and 12.4 h before the beginning of mitosis in the 
starved interphase control. 

Once initiated, mitosis in the mixed plasmodia went to 
completion in most of the nuclei. In the nuclei which did 
not divide, the nucleoli failed to disintegrate during pro- 
phase, and chromosomes and nucleoli clumped in the 
middle of the nuclei which became pycnotic. 

The onset of prophase within the mixed plasmodia, 
without considerable delay as compared to the premitotic 

controls and in a number of interphase nuciei more than 
twice tha t  of the premitotic nuclei present, suggests tha t  
prophase was initiated by a diffusible factor(s) which was 
either present in the premitotic plasmodia at the t ime of 
coalescence or which was produced, after coalescence, 
under the influence of constituents, including nuclei, that  
were contributed by the premitotic plasmodia. 

In a number of other, seemingly similar combinations, 
no such initiation of mitosis was observed, alld the inter- 

p h a s e  nuclei which were contributed by the starved 
plasmodia showed no morphological change in the pres- 
ence of the premitotic nuclei. The morphological ap- 
pearance of the latter gradually reverted to that  of 
interphase nuclei (nucleolus in the middle of the nucleus, 
chromosomes evenly distributed ill proximity to the 
nuclear membrane), and they decreased in size until, 
approximately 8-10 h later, they were no lollger distin- 
guishable from the interphase nuclei that  were contributed 
by the starved plasmodium. Ill this case, observation was 
discontinued approximately 12 h after coalescence. This 
negative result could have been due to an extremely short 
duration of the initiating state in the premitotic plas- 
modia and the resulting difficulty in achieving coalescence 
at the right time. 

Attempts to initiate mitosis, also by  sandwiching, by 
fusion of premitotic plasmodia with growing, rather than 
starved, plasmodia, were unsuccessful. I t  would appear, 
therefore, that  in starved plasmodia, but  not in growing 
plasmodia, mitosis is preceded by a sufficiently long 
period during which an initiating factor(s) is the last re- 
mailling requirement for the beginning of prophase. 
Starved plasmodia, therefore, during the latter part  of 
their intermitotic period, or plasmodia which are main- 
tained on deficient, defined medium, would provide 
suitable indicator systems to determine the presence of 
mitosis initiating factors either in vivo or in subcellular 
fractions. 

Zusammen/assung. Es wird gezeigt, dass eine Kerntei- 
lung innerhalb sehr kurzer Zeit eintritt, wenn Teile tines 
Plasmodiums roll  Physarum polycephalum, das zur Teilullg 
ansetzt, mit  Teilen roll  Plasmodien verschmolzen werden, 
die sich in Ruhe befinden. Daraus wird auf eine stoffliche 
Induktion zur Mitose geschlossen. 

E. GUTTES and SOPHIE GUTTES 

Fig. 4. Nuclei of starved plasmodium, early prophase. Nucleoli 
surrounded by condensed mass of chromosomes, x 5750. 
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Monocentric Nature of the Chromosomes  of Ranatra (Heteroptera) Verified by the Induced Frag- 
mentation Experiments  

Recently from our observations on the morphology 
and the anaphase configurations of the chromosomes of a 
heteropteran insect Ranatra elongata, we (DZSAI and 
DESHPANDE 1) have proposed that  the chromosomes of 
this insect are monocelltric and not polycentric as is 
generally believed. The one sure test to demonstrate the 
polycelltric nature of the chromosomes-is to induce 
fragmentations in them by irradiation techniques and see 
if the fragments survive as independent chromosomes 
during cell divisions. In the present work, results of such 
experiments on adult males of Ranatra [ili]ormis Fabr. 
having the chromosome number ~r = 23 (19A + 3 X +  1Y) 

are described. Groups of 10 were irradiated at  various 
dosages as 500r, 800r, 1000r, 2000r, 3000r, 5000r, 8000r, 
10,000r, 12,000r and 15,000r, using the source 'Gamma 
cell 200' at the rate of 4,45 Kr/min. Owing to their ex- 
tremely small size, these chromosomes could be frag- 
mented only at the dosages of 5000r and above. Dosages 
up to 10,000r induced fragmentations considerably, and 
hence numerous cells showed allaphase bridges. Yet  the 

1 R. N. DESAI and S. B. DESHPANDE, Experientia 25, 384 (1969). 
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ceils were  n o t  damaged .  H i g h e r  dosages t h a n  this ,  how- 
ever,  caused  severe  d a m a g e s  to  t he  cells, a n d  such  
m a t e r i a l s  were  u n s u i t a b l e  for our  s tudies .  The  insec ts  
were  sacr i f iced for  t h e i r  t e s tes  s q u a s h  p r e p a r a t i o n s  a t  3 
in te rva l s ,  viz.  24, 48 a n d  72 h, a f t e r  i r r ad ia t ion .  T h e  
second s tock  gave  b e t t e r  resu l t s  t h a n  t he  o t h e r  two.  

The  c h r o m o s o m e  f ragments ,  so p roduced  a t  m e t a p h a s e  
or earlier,  show to  a large  e x t e n t  re fus ion  a t  r a n d o m  
e i the r  w i t h  cen t r i c  f r a g m e n t s  or acen t r i c  ones, a n d  give 
rise to  b r idges  d u r i n g  a n a p h a s e  m o v e m e n t s  of t h e  
c h r o m o s o m e s  ( F i g u r e  1). F u r t h e r ,  a t  l a te  a n a p h a s e  t h e  
cen t r i c  f r a g m e n t s  or t h e  c h r o m o s o m e s  w h i c h  h a v e  es- 
caped  i r r a d i a t i o n  r e a c h  t h e  poles as usual ,  whi le  t h e r e  a re  
also some f r a g m e n t s  w h i c h  h a v e  fai led to  fuse e i t he r  w i t h  
n o r m a l  c h r o m o s o m e s  or w i t h  cen t r i c  f r agmen t s .  These  are 
e x t r u d e d  o u t  f r o m  the  sp ind le  a n d  are  left  in  t h e  midd le  
(Figure  2); a n d  such  f r a g m e n t s . t o g e t h e r  fo rm i r regu la r  
c h r o m a t i n  mass  (Figure  3) w i t h o u t  be ing  inc luded  in t h e  

Fig. 3. A telophaseplatewithirregularchromatinoutside thespindIe. 
• 4500. 

Fig. 1. An anaphase plate showing chromosome bridges. • 4500. 

t e lophase  nuclei.  All these  i r regu la r  c h r o m a t i n  masses  or 
t h e  le f t -ou t  f r a g m e n t s  are  f ina l ly  e l imina ted  f rom t h e  ceil. 
I t  is the re fore  suff ic ient  to  be l ieve  t h a t  such  f r a g m e n t s  
are t h e  ones w i t h o u t  t he i r  own  cen t ro mere s  for wh ich  
reason  t h e y  are  t h r o w n  o u t  of t h e  spindle.  On t h e  con-  
t r a r y  if t h e  ch ro mo s o mes  of th i s  insec t  ~ h a p p e n  to  be  
rea l ly  po lycent r ic ,  t h e i r  f r a g m e n t s  too should  be  m a i n -  
t a i n e d  in  the  sp indle  a p p a r a t u s  d u r i n g  cell divisions.  B u t  
such  is n o t  t h e  case here.  These  resu l t s  l e n d  a s t rong  
s u p p o r t  to  o u r  ear l ier  c o n t e n t i o n  t h a t  a t  l eas t  in Ranatra 
spp. t h e  ch ro mo s o mes  are m o n o c e n t r i c  a n d  n o t  poly-  
cen t r i c  2. 

Rdsumd. Les c h r o m o s o m e s  de Ranatra [iliformis Fabr .  
(He te rop te ra )  a 6t6 expos6 ~ la  r a d i a t i o n  g a m m a  de 5 000 

10000r  k ra i son  de 4,45 K r / m i n .  D a n s  b e a u c o u p  de 
cellules, les f r a g m e n t s  du  ch romosome,  a ins i  p rodu i t s ,  
a t t e i g n e n t  le p61e ou b ien  f e r m e n t  des p o n t s  d u r a n t  
l ' a n a p h a s e  ou des masses  irr6guligres de c h r o m a t i n e .  U n  
pare i l  c o m p o r t e m e n t  des f r a g m e n t s  i n d i q u e n t  n e t t e m e n t  
que  les ch ro mo s o mes  de ce genre  s e n t  m o n o c e n t r i q u e s  e t  
n o n  po lycen t r iques .  
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Fig. 2. A late anaphase plate showing aeentrie fragments reaching 
neither of the poles. • 4500. 
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