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t he i r  o rganogene t ic  p o t e n c y  and  d i f f e ren t i a t ed  roots  an d  
buds  w h e n  t r ans fe r r ed  to  m e d i u m  N N S  (Figure 3). 
W h e n  regenera tes  were t r an s f e r r ed  to  t ubes  c o n t a i n i n g  
larger  a m o u n t s  of m e d i u m  NNS,  whole  p l a n t s  deve loped  
(Figure 4). Af te r  a t t a i n i n g  leaf rose t t es  w i t h  5 to  7 leaves, 
the  r egene ra t ed  p l a n t s  were successively t r an s f e r r ed  to 

Pe r l i t  a n d  t h e n  to t h e  soil, where  t h e y  grew n o r m a l l y  
(Figure 5). E x p e r i m e n t s  t r ans fe r r i ng  t h e  regenera tes  to  
t h e  soil v ia  l iqu id  m e d i u m  N N S  w i t h  a br idge,  m a d e  f rom 
W h a t m a n  p a p e r  No. 1, failed. T h e  calli  grew b r o w n  and  
regressed,  a n d  t h e  p l a n t s  died. 

T h e  karyologica l  a n d  genet iea l  ana lys i s  of the  re- 
genera tes  o b t a i n e d  will  be  t h e  sub jec t  of fu tu re  work.  The  
i n d u c t i o n  of r egene ra t i on  of whole  p l a n t s  in  cal lus cu l tu res  
of Gazania splendens MOORE will  m a k e  i t  possible  to  use 
t h e  in v i t ro  ex p l an t  cu l tu res  in  t h e  e x p l a n t  b r eed ing  
p r o g r a m m e s  for t h e  t r i b e  Arc to t ideae .  

Zusammen/assung. Es wird  eine Me thode  zur  I n d u k t i o n  
der  Organogenese  u n d  E n t w i c k l u n g  ganzer  P f l a n z e n  
aus  d em Kal lus  y o n  Gazania splendens MOORE beschr ieben .  
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Fig. 5. A regenerate arisen in the 4th passage of the callus after 
developmental stages described in the text, fully growing; age 10 
months from the starting day of the 4th passage s. 
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Ultracryotomy shows the crystae of mitochondria 

The  field of biological  e lec t ron  microscopy  is founded  
on  t he  a s s u m p t i o n  t h a t  t he  s t r u c t u r e  vis ible  in  t he  e lec t ron  
microscope is t he  ' t r ue '  s t r u c t u r e  of the  l iv ing  t issue.  
Normal ly ,  t i ssue  is processed b y  f ixat ion,  d e h y d r a t i o n  an d  
p las t ic  embedd ing .  Such  e x t e n d e d  chemica l  t r e a t m e n t  

m i g h t  aI ter  s t r u c t u r e  b u t  th i s  a s sumpt ion ,  t h a t  i t  does 
not ,  has  p roduced  m a n y  successes cover ing  t h e  whole 
field of cell biology. 

Recent ly ,  we h a v e  i n t r o d u c e d  1 an d  ref ined 2 t h e  process  
of u l t r a c r y o t o m y ,  where  f resh t i ssue  is f rozen a n d  cu t  
in to  u l t r a t h i n  sect ions  a t  low t e m p e r a t u r e s  (below 
- -120 ~ P r o v i d e d  t h a t  t h e  t h i n  sect ions  are f reezedr ied 
an d  p ro t ec t ed  f rom r e h y d r a t i o n  b y  v a c u u m  coa t ing  w i t h  
a l ayer  of carbon ,  m e m b r a n e  s t r u c t u r e  is preserved.  I n  a 
r ecen t  p a p e r  s we were n o t  able  to  r e p o r t  c rys tae  in  t he  
v is ib le  m i t o c h o n d r i a  of hepa t i c  cells. W e  h a v e  since 
i m p r o v e d  our  t e c h n i q u e  and,  us ing  a lower acce le ra t ing  
vo l tage  in the  e lec t ron  microscope (40 keV), we are now 
able  to  conf i rm t h a t  m i t o c h o n d r i a  do indeed  h a v e  
c rys tae  (Figure).  The  a s s u m p t i o n  t h a t  chemica l  process ing  
preserves  ' t r u e '  s t r u c t u r e  is suppor ted .  

This  o b s e rv a t i o n  e x t e n d s  t h e  reso lu t ion  of u l t r a -  
c ryo tome  sect ions  down  to  100 A. I t  is hoped  t h a t  s h o r t l y  
the  reso lu t ion  of u l t r a c r y o t o m e  sect ions  will be  c o m p a r a b l e  
to  sect ions  cu t  t h r o u g h  p las t ic  e m b e d d e d  t issue.  

Rdsumd. La t e c h n i q u e  des sect ions  congel@es de t i ssus  
biologiques (u l t rac ryo tomie)  p e r m e t  m a i n t e n a n t  d ' o b t e n i r  
une  r6solu t ion  de 100 A. 
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Mitochondria ill the cytoplasm of a parenehymatous hepatic cell. 
Although the section was prepared by ultraeryotomy with no 
chemical treatment which could preserve structure or enhance 
contrast, the mitochondrial crystae are clearly visible. • 38,000. 
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