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Colchicine Induced Chromosomal Interchange in Castor Beans (Ricinus communis Linn.) 

The  polyplo id iz ing  effect  of colchicine has  long been  
known.  I t  ha s  also been  d iscovered  to  be  a m u t a g e n  in 
So rghum x-6 and  a r ad iomime t i c  or  m u t a c h r o m o s o m i c  
chemica l  7, as f i rs t  r epo r t ed  in Collinsia s and  la te r  in 
P h l o x  g a n d  in rye  grass x°. In  t he  p re sen t  work,  t h e  
ch romosome-b reak ing  p r o p e r t y  of colchicine in cas to r  
beans  is inves t iga ted .  

Twelve  seedlings of cas tor  t y p e  E.C. 32224 were raised 
in e a r t hen  po t s  to  induce  colchiploidy.  Their  apical  meri-  
s tem,  as well as la tera l  vege ta t ive  buds,  fol lowing the  
emergence  of c o t y l e d o n a r y  leaves, were t r e a t ed  wi th  0.3 5 % 
aqueous  solut ion of colchicine. All t he  t r e a t ed  seedlings 
su rv ived  and  p roduced  ma in  s t e m  as well as la tera l  
b r anches  f rom the  co lch ic ine- t rea ted  growing poin ts .  In  
t he  meiot ic  s t u d y  of  t he  po l l en -mo the r  cells of floral buds  
ar is ing f rom t h e  t r e a t e d  shoots ,  6 p l an t s  t u r n e d  ou t  to  be 
au to - t e t r ap lo id s  b o t h  in  t h e  ma in  s t em a n d  in la tera l  
b r anches ;  5 were  ch imera l  t e t r ap lo ids  and  the  r ema in ing  
1 h a d  in 1 of t he  la teral  b ranches  an  in t e rchange  complex  
involv ing  I or  2 c h a i n - t y p e  of associa t ion of 4 c h r o m o s o m e s  
plus  8 or  6 b iva len t s  in i ts  sporocy tes  a t  m e t a p h a s e  I 
(Figure 1), whereas  i ts  ma in  s t em and  o the r  la tera l  
b ranches  were te t raplo ids .  Some of t he  sporocy tes  of the  
i n t e r change -complex  bear ing  la tera l  b ranches  also had  10 
free b iva len t s  (Figure 2). The f requencies  of pollen m o t h e r  
cells (PMC) wi th  1 or 2 cha in-assoc ia t ion  of 4 ch romosomes  
and  10 free b iva len t s  are given in the  Table.  

As the  p a c h y t e n e  ch romosomes  did no t  lend themse lves  
t o  a s t u d y  of the i r  morpho logy ,  i t  was  n o t  possible  to  

Frequencies of chromosomal associations at metaphase I for trans- 
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Fig. 2. 10 bivalents at metaphase 1. 

de t e rmine  the  po in t  of b reakage  in each non-homologous  
ch romosomes  re la t ive  to  t he  cen t romere  posi t ions.  How-  
ever, on the  basis of cha in - type  of conf igura t ion  and  
presence  of 10 free b iva len t s  a t  M~, i t  can  be su rmised  t h a t  
2 sho r t  segments  m i g h t  have  been  involved in the  in ter-  
change  xL A b o u t  30-35% pol len gra ins  of the  t r ans loca t ion  
h e t e r o z y g o t e  r aceme  were  col lapsed and  e m p t y .  I t  h a d  
reduced  seed-se t t ing  wi th  1, some t imes  2 cocci in a capsule  
con ta in ing  ab o r t ed  ovules.  The af fec ted  b r an ch  con t inued  
to  bea r  t he  charac te r i s t i cs  in i ts  s u b s e q u e n t  b ranch .  

I t  is ye t  to  be conf i rmed  w h e t h e r  cotchicine in th i s  
species breaks  pa r t i cu la r  or  d i f f e ren t  s i tes  a long the  
chromosomes .  In  the  absence  of colchicine 's  select ive ac t ion  
on DNA syn thes i s  ~2, it  seems to  work  t h ro u g h  s econda ry  
and  t e r t i a ry  s t ruc tu re  x~ of residual  p ro te in  por t ion  of t he  
ch romosomes  under  sui table  in te rna l  condi t ions  de te r -  
mined  by  the  g en o t y p e  as ind ica ted  in So rghum TM. 

373 32 222 119 
Zusarnmen/assung. In  m i t  Colchicin behande l t en  Pf lan-  

zen von  Ricinus cornmunis w u rd en  neben  t e t r ap lo iden  
Zellen auch solche mi t  Chromocomenbr f i chen  gefunden.  
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Fig. 1.1 chain quadrivalent at metaphase 1. 
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