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F o r m a t i o n  of  B u d s  in L e a v e s  of  Atropa belladonna 

T h e  t e c h n i q u e  of t i ssue  c u l t u r e  enab les  us  to  s t u d y  t h e  
process  of r e g e n e r a t i o n  of whole  p l a n t s  f r o m  a l m o s t  all 
p a r t s  of t h e  p l a n t  body .  R e p o r t s  of t h e  d e v e l o p m e n t  of 
e m b r y o s  a n d  b u d s  f rom single  cells, t i s sues  a n d  o rgans  
h a v e  b e e n  n u m e r o u s  d u r i n g  t h e  l a s t  few years  1. However ,  
t h e  on ly  e x a m p l e s  of t he  in v i t r o  f o r m a t i o n  of e m b r y o s  
a n d  b u d s  in leaves  of f lower ing  p l a n t s  conce rn  t he  pal-  
l i sade  cells of Macleaya cordata, Nicotiana tabacum a n d  
t h e  e p i d e r m a l  cells of Dendrophtoe/alcata 2-4. 

Leaves  (whole or  cu t  i n to  2 t r a n s v e r s e  par t s )  of Atropa 
belladonna a b o u t  3 cm in l e n g t h  o b t a i n e d  f rom seedl ings 
g r o w n  in v i t r o  were used as t he  e x p e r i m e n t a l  m a t e r i a l  

L. in the  in v i t ro  Cul ture  

t i on  n u m e r o u s  b u d s  deve loped  f rom va r ious  p o i n t s  o n  
t h e  leaf  su r face  (F igure  2). R o o t  f o r m a t i o n  was  a l m o s t  
c o m p l e t e l y  i n h i b i t e d .  I n  cases whe re  leaves  were  c u t  
i n to  pa r t s ,  ca l lus  f o r m a t i o n  t ook  p lace  a t  t h e  i n j u r ed  
sites. S u b s e q u e n t l y ,  n u m e r o u s  b u d s  arose  f rom t h e  ca l lus  
(Figure  3). W h e n  leafy shoots ,  deve loped  f rom buds ,  were 
t r a n s f e r r e d  to  a f resh m e d i u m ,  t h e y  mu l t i p l i ed  a n d  pro-  
duced  m a n y  new shoots .  W h e n  sma l l  s t e m  s e g m e n t s  ( a b o u t  
0.3 cm in l eng th)  of t h e  leafy  shoo t s  were  t r a n s p l a n t e d ,  
t h e y  p roduced  seedlings.  However ,  r o o t i n g  was suppres sed  
an d  a t  t h e  r a d i c u l a r  en d  a b u n c h  of b u d s  a p p e a r e d  u n d e r  
t h e  surface  of t h e  m e d i u m  (Figure  4). W h e n  b u d s  were  
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Fig. 1. A leaf at the time of inoculation. 

Fig. 2. Shoots arising from a leaf. 
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Fig. 3. Shoots arising from a leaf callus; leaf was cut at the time of inoculation. 

(F igure  1). T h e y  were  i nocu la t ed  on  LINSMAIER a n d  
SKOOG m e d i u m  5 in  3 c o m b i n a t i o n s :  A) w i t h o u t  k i n e t i n  
a n d  I A A ;  B) w i t h  I A A  (2 rag/l) ;  C) w i t h  k ine t i n  (4 mg/1) 
a n d  I A A  (2 mg/1). 

On  A - m e d i u m  no s h o o t  b u d s  were fo rmed  even  a f t e r  
10 weeks  of cu l tu re .  On B - m e d i u m  on ly  n u m e r o u s  roo t s  
arose  f rom leaves.  On  C - m e d i u m  3-5 weeks  a f t e r  inocula -  

t r a n s p l a n t e d  o n  B - m e d i u m  t h e y  deve loped  seedl ings 
which ,  a t  t h e  r a d i c u l a r  end,  p r o d u c e d  on ly  roots.  

His to log ica l  e x a m i n a t i o n s  of t h e  leaves  showed  t h a t  
t h e  cells of t h e  pa l l i sade  layer  d iv ided  a n d  e i the r  b e c a m e  
d i r ec t l y  o rgan ized  in to  shoo t  b u d s  w i t h o u t  ca l lus ing or  
p ro l i f e r a t ed  i n t o  callus,  t h e  cells of wh ich  s u b s e q u e n t l y  
d i f f e r e n t i a t e d  i n to  buds .  

Fig. 4. A plantlet produced by a part of stem, a) of a leafy shoot 
after 6 weeks of culture; b) several buds at the radicular end. 

Zusammen/assung. B l a t t m a t e r i a l  yon  A tropa belladonna 
v e r m a g  u n t e r  gee igne ten  B e d i n g u n g e n  ganze  P f l a n z e n  
zu regener ie ren .  A u s g a n g s p u n k t  d e r  K n o s p e n b i l d u n g  i s t  
d a s  P a l l i s a d e n p a r e n c h y m .  
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