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C ourse  of Cat ion  A c c u m u l a t i o n  by Leaf T i s s u e  in 

F r o m  a classical  p o i n t  of view, green  leaves  a p p e a r  to  
be  o rgans  whose  sole func t i on  is t he  p r o d u c t i o n  of organic  
subs t ances  t h r o u g h  p h o t o s y n t h e s i s  in  t he  p resence  of 
COs, l igh t  a n d  water .  However ,  d u r i n g  t h e  las t  few 
decades ,  i t  h a s  been  d e m o n s t r a t e d  t h a t  a b s o r p t i o n  of in- 
organic  a n d  organic  ma te r i a l s  can  also t a k e  place  t h r o u g h  
t h e  leaf  su r faces  ~, 2. 

I on  u p t a k e  b y  leaves  is a n m l t i s t e p  process  z. Fo l ia r  
appl ied  solu tes  m u s t  t r a v e r s e  a cut ic le  before  t h e i r  absorp-  
t i on  b y  leaf  cells. E v e n  s t o m a t a l  p e n e t r a t i o n  involves  
p e n e t r a t i o n  t h r o u g h  a n  ' i n n e r  cut ic le '  4. I n  v iew of these,  
t he  i n t e r p r e t a t i o n  of resul t s  of s tud ies  on  t he  m e c h a n i s m s  
of ca t ion  a b s o r p t i o n  b y  i n t a c t  leaves  has  b e c o m e  diffi- 
cu l t  5, a n d  cu t i cu la r  m e m b r a n e s  and  l iv ing  cells enzymi -  
cal ly  i so la ted  f rom leaves  h a v e  been  employed  to  s t u d y  
t he  i n d i v i d u a l  processes  of cu t i cu la r  p e n e t r a t i o n  a n d  
cel lular  a b s o r p t i o n 6 - L  Use of leaf  slices a n d  disks,  how- 
ever,  h a v e  a d v a n t a g e s  over  i sola ted sys tems,  especial ly  
because  of g rea t e r  cel lular  a c t i v i t y  1~ a n d  c o m p a r a b i l i t y  
w i t h  excised roo t  sys tems .  

The  a b s o r p t i o n  of ions b y  leaf slices does n o t  t r u l y  re- 
l a te  to  fol iar  absorp t ion ,  since t he  p e n e t r a t i o n  t h r o u g h  t he  
cu t i cu la r  m e m b r a n e s  enve lop ing  the  whole  leaf  is c i rcum-  
ven ted .  A b s o r p t i o n  of ions b y  cells w i t h i n  t he  disks is 
d e p e n d e n t  on  t he  r a t e  of d i f fus ion t h r o u g h  t h e  cut ic le  
cover ing  t he  surface,  a n d  t h a t  t h r o u g h  t h e  cu t  edges of 
t he  disks.  I f  t h e  fo rmer  is p r e d o m i n a n t ,  i t  would  s imu la t e  
fol iar  a b s o r p t i o n  b y  a n  i n t a c t  leaf;  a n d  w h e n  t h e  r a t e  of 
d i f fus ion t h r o u g h  t he  cu t  edge fa r  exceeds cu t i cu l a r  diffu- 
sion, t h e  a b s o r p t i o n  could be  re la ted  to  t h a t  b y  leaf  cells 
a n d  no t  i n t a c t  leaf. T he  i n v o l v e m e n t  of these  2 processes, 
viz., t h e  d i f fus ion  t h r o u g h  t he  cu t  edge a n d  t h r o u g h  the  
surface  of t h e  leaf  d isks  and  the i r  impl i ca t ions  in  s tudies  
of ion u p t a k e  b y  excised leaf t issues,  are t he  s ub j ec t  of t he  
s tudy .  

Disks  of va r ious  sizes were excised f rom t he  in te rcos ta l  
regions  of p r i m a r y  leaves  of 10-day-old b e a n  p l a n t s  
(Phaseolus vulgaris L.) g rown in ae ra t ed  n u t r i e n t  so lu t ion  
u n d e r  ar t i f ic ia l  12 h pho toper iod .  T he  disks were sus- 
p e n d e d  in 3 1 of *SRb label led  1 m M  RbC1 a n d  0.5 m M  
CaSO 4. A t  t h e  end  of e x p e r i m e n t a l  period,  t he  disks  were 
w a s h e d  free of adso rbed  and  free space R b  b y  suspend ing  
in un labe l l ed  1 m M  RbC1 for  15 m i n  and  t h e n  radio-  
assayed.  

Phaseolus vulgaris L. 

The  resu l t s  (Figure) show t h a t  R b  u p t a k e  increased  
w i t h  decreas ing  sizes of t he  disks,  and  r ema ins  c o n s t a n t  
for d i sks  a b o v e  3 cm 2. I n  disks s m a l l e r  t h a n  2 cm 2 diffu- 
s ion t h r o u g h  t he  cu t  edge is r ap id  and  ions t h u s  dif fused 
are  r ead i ly  ava i l ab le  for  a b s o r p t i o n  b y  cells. There fore  
a b s o r p t i o n  b y  disks  smal l e r  t h a n  2 cm 2 t r u l y  r ep resen t s  
a b s o r p t i o n  b y  leaf  cells. I n  la rger  disks, however ,  t he  
va lues  r e m a i n  c o n s t a n t  on  u n i t  we igh t  basis,  even  t h o u g h  
t he  l e n g t h  of cu t  edge of t he  disks increases.  Th i s  is sugges- 
t ive  of t he  g rea t e r  a b s o r p t i o n  b y  t h e  surfaces of t he  leaf 
disks a n d  the re fo re  is more  r e l a t ed  to  a b s o r p t i o n  b y  i n t a c t  
leaf. The  resu l t s  expressed  on  t h e  bas is  of the  l e n g t h  of cu t  
edge also i l lu s t r a t e  t h i s  po in t .  A b s o r p t i o n  pe r  cm cu t  
edge increases  w i t h  d i a m e t e r  of t he  disks larger  t h a n  6 m m  
d i a m e t e r  (Figure) .  I n  t h i s  r ange  of size, a b s o r p t i o n  is no t  
r e l a t ed  to  t h e  cu t  edge, b u t  to  t h e  surface area.  

The  a b s o r p t i o n  of organic  c o m p o u n d s  b y  leaf  disks 
(2 cm d iamete r )  ha s  been  shown  to  be  t h r o u g h  t he  leaf  
surfaces,  a n d  no t  as a resu l t  of d i f fus ion t h r o u g h  t he  cu t  
edge~Z. I n  con t ras t ,  i t  h a s  been  r epo r t ed  t h a t  ion absorp-  
t ion  is la rgely  r e s t r i c t ed  to  t he  cu t  edge surfaces  in  leaf  
disks of Atriplex ~ a n d  corn  ~3. Phys io log ica l  a n d  s t ruc-  
t u r a l  d i f ferences  in  t he  p l a n t  species, l ike the  t h i cknes s  of 
t he  cut ic le  a n d  t h e  in te rce l lu la r  spaces  m i g h t  be  respon-  
sible for t he  slow a b s o r p t i o n  b y  cells wi th in .  I t  h a s  been  
shown  t h a t  t he  m i n o r  ve ins  are 13 t imes  as ex tens ive  as 
t he  m a j o r  ve ins  in  sugar -bee t  leaf  ~ a n d  these  m a y  affec t  
t he  t r a n s p o r t  of ions in  t he  leaf. 

W h e n  ion a b s o r p t i o n  is m e a s u r e d  u n d e r  500 f t-c l ight ,  
t h e  c o n t r i b u t i o n  of t h e  leaf  surface  and  the  cu t  edge to-  
wards  t he  a b s o r p t i o n  b y  leaf  cells is a lmos t  equa l  in disks 
of 2.2. cm d iamete r .  The  t r igger ing  ac t ion  of l igh t  on  ion 
a b s o r p t i o n  3 is p e r h a p s  respons ib le  for larger  di f fus ion 
t h r o u g h  t he  cu t  edge in  large disks.  

Rdsumd. On a su iv i  l ' a b s o r p t i o n  du ca t ion  dans  les 
d isques  de feuille de d i f f6rentes  grandeurs .  Le t a u x  
d ' a b s o r p t i o n  p a r  les cellules d a n s  les d isques  es t  r6gi p a r  
le t a u x  de d i f fus ion & t r a v e r s  la cu t icu le  & la surface  et  
t r a v e r s  la c i rconf6rence de sec t ion  off son t  expos6s la 
cellule et  l ' e space  intercel lula i re .  L a  lumi~re a u g m e n t e  la 
d i f fus ion a ins i  que  l ' a b s o r p t i o n  des ions. 
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The absorption of cation (Rb) as a function of the area of leaf disks. 
Rb absorption expressed on unit length of cut edge in disks of 
different diameters. 
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