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D u r i n g  ou r  e x p e r i m e n t s  wi th  t he  s t o m a t a  of  Begonia semperflorens we obse rved  t h a t  t h e  open  
s t o m a t a  close in  t he  course  of  a few m i n u t e s  a f t e r  i r rad ia t ion  w i th  u l t rav io le t  l ight .  I t  is k n o w n  
t h a t  t he  s t o m a t a  of  p l an t s  are  ve ry  sens i t ive  to different  factors ,  such  as  l ight ,  wa t e r  con ten t ,  
concen t r a t i on  o f  ca rbon  dioxide,  etc.  (STALFELT 1956, HEAT~ 1959, KETnLLAPPER 1959, tO 
m e n t i o n  on ly  a few comprehens ive  reports) .  Visible l igh t  p roduces  open ing  of  t he  s t o m a t a ,  
t he  red a n d  b lue  p a r t s  o f  t h e  s p e c t r u m  be ing  m o s t  effective.  I t  was  therefore  su rpr i s ing  t h a t  we 
were able  to  d e m o n s t r a t e  s t o m a t a l  c losing af ter  i r rad ia t ion  of  t he  whole leaves  or t he i r  sec t ions  
wi th  u l t r av io le t  l ight .  

The  s t o m a t a  of  t he  leaves  of  Begonia semperflorens (fig. 1) are p r e sen t  m o s t l y  on  t h e  lower 
sur face  of  t h e  leaf, w i th  a f r equency  of  a p p r o x i m a t e l y  50 s t o m a t a  per  1 m m  ~. The  s t o m a t a  a re  
a r r a n g e d  in  g roups  of  2- -  6 a n d  are s i t u a t e d  a b o u t  10 # h igher  t h a n  the  sur face  of  t he  ep ide rma l  
cells. W h e n  t h e  a d j a c e n t  cells lose the i r  tu rgor ,  t h e  s t o m a t a  drop to t he  ep ide rmal  level. The  m e a n  
l e n g t h  o f  s t o m a t a l  open ing  is 31 ju, t h e  w i d t h  d u r i n g  full  open ing  is a b o u t  9 #. U n d e r  n o r m a l  
cond i t ions  of  t e m p e r a t u r e ,  l ight  a n d  mois tu re ,  t h e  p l a n t  opens  i ts  s t o m a t a  a t  a b o u t  noon.  Af te r  
t r y i n g  different  m o d e s  of  p repa ra t ion ,  we obse rved  t h a t  t he  bes t  w a y  to ge t  a leaf  wi th  open  
s t o m a t a  ea r ly  in t he  morn i ng ,  was  to  p lace  a de t ached  leaf  in a beaker  of  wa te r  on  t h e  even-  
ing  before t h e  e x p e r i m e n t  I n  t h e  m o r n i n g  n e a r l y  all s t o m a t a  arc wide open  a n d  r e a d y  for exper i -  
m e n t .  :From the  m a r g i n a l  p a r t s  o f  t h e  leaf  severa l  sect ions  w i th  d imens ions  o f  50 • 10 m m  a r e  

p repa red  a n d  p laced  u n d e r  a cover  glass  in wate r .  T he  n u m b e r  of  opened  a u d  closed s t o m a t a  
is t h e n  de te rmined .  Before i r rad ia t ion  t he  sect ions  are  careful ly  dr ied  w i th  filter pape r  a n d  p laced 
on a d rop  of  wate r .  

As  a source  of  u l t rav io le t  l ight  t he  Phi l ips  t u b e  T U V  15 was  u sed  a t  a d i s t ance  of  63 cm.  T h i s  
t ube  m o s t l y  gives a resonance  line 2537 /~. T he  i n t ens i t y  of  t h e  l igh t  was  m e a s u r e d  k ind ly  b y  
Dr.  Vitchet (Microbiological Ins t . ,  A c a d e m y  of  Sciences) wi th  a L a t a r j e t s  U V  dos ime te r  a n d  
compared  in our  l abo ra to ry  w i t h  i nac t iva t i on  of  T2 phage .  A m e a n  va lue  of  i n t e n s i t y  31"6 # W .  
�9 cm. -~ a t  a d i s t ance  of  100 c m  was  found .  

D u r i n g  our  first i r rad ia t ion  e x p e r i m e n t s  we used  a n  u n n e c e s s a r y  h igh  dose (5.106 erg. cm.  -* 
a n d  more) .  La te r ,  we found  t h a t  ve ry  r ap id  closing o f  t h e  s t o m a t a  t ake s  place a f te r  a dose of  
6900 erg. era.-2.  I n  fig. 2 t h e  reac t ion  o f  t he  s t o m a t a  a f te r  a dose of  13,800 erg. cm.  -* is demon-  
s t ra ted .  The  dose was  admi n i s t e r ed  for one m i n u t e .  Af te r  i r rad ia t ion  t he  pe rcen tage  o f  closed 
s t o m a t a  s t e ep ly  r ises,  a n d  a f te r  20 m i n u t e s  some  k i n d  o f  e q u i l i b r i u m  is a t t a ined .  Af t e r  h ighe r  
doses a n  a lmos t  comple te  closure of  t he  s t o m a t a  m a y  be observed.  D u r i n g  th i s  t ime ,  t h e  con-  
t ro l  sec t ions  were ke p t  in t h e  d a r k  a n d  the i r  s t o m a t a l  p o s t u r e  did  no t  change  cons iderab ly .  

The  e x p e r i m e n t s  pe r fo rmed  up  to  n o w  do n o t  show a m a r k e d  dose-effect  re la t ionship .  I t  
s eems  more  probable  t h a t  a f t e r  a ce r ta in  t h r e sho l d  dose ( app rox ima te ly  10,000 erg. cm.  -*) 

* Address: 135 Kr~lovopolsk~,  Brno ,  Czechoslovakia .  
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changes in the posture of the s tomatal  appara tus  usually occur very rapidly. This  would point 
to a mechanism where excitability plays a certain role. 

Exper iments  regarding the photoreaetibili ty of this phenomenon have not  yet  met  with 
S u c c e s s .  

I t  is interesting tha t  in preliminary experiments,  closing of previously opened s tomata  was 
found also after irradiation with cobalt source (with a dose of 150 r) and after irradiation with 
alpha rays from polonium (with a dose of 3"7 . l0 s a .  era.-2). 
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Fig, 1. A group of s tomata  of Begonia semperflorens. 

Fig. 2. Percentage of closed sto- 
m a t a  after UV.irradiation (dose 
13, 800 erg. era-z). 

The closin~ of the s toma ta  is probably due to the  changes of turgot  in the  guard and/or ad- 
jacent cells. I t  seems tha t  the s tomata  of Begonia semperflorens would be a~a interesting object 
for the  s tudy  of different radiobiological problems. Fur ther  experiments  along these lines will 
be reported later. 
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