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T h e  Inf luence  of P h y t o c h r o m e  in the  Water  E x c h a n g e  of  E p i d e r m a l  Cel ls  of  Taraxacum o/ficinale 

I t  has  been  proposed  t h a t  one of the  f i rs t  modi f ica t ions  
in p l an t  cells, fol lowing a change  in the  form of phy to -  
chrome,  m a y  be a change  in pe rmeab i l i t y  1. JAFFE 2 has  
measured  the  P f r  effect  on the  H+ efflux to  H + ions. W a t e r  
pe rmeab i l i t y  migh t  also be affected by  the  Pf r  level, and  
such a change  could be of impor t ance  for the  cell ac t iv i ty .  

We  r epor t  here  t he  resul ts  f r o m  m e a s u r e m e n t s  of t he  
effect  of red and far  red l ight  on 3 pa rame te r s  re la ted  to  
pe rmeab i l i t y  : a) P lasmolys i s  in i t ia t ion  t ime  (TPL) ; t ime  
for separa t ion  of t he  p ro top la s t  fronl the  cell wall  when  
the  ex te rna l  concen t ra t ion  changes  f rom disti l led wa te r  to  
man i to l  1.0M solution,  b) Deplasmolys is  in i t ia t ion  t ime  
(TDEPL)  ; t ime  for t he  f i rs t  visible increase  in p ro top la s t  
l eng th  w h e n  the  ex te rna l  solut ion changes  f rom 1.0 to  
0.6M mani to l ,  c) Time course for tile increase in p ro top la s t  
l eng th  dur ing  deplasmolys is  in 0.6 M. Str ips  of abaxia l  pe- 
tiole ep idermis  f rom Taraxacum oMicinale were used for 
the  exper iments .  The s t r ips  were t a k e n  f rom p lan t s  kep t  a t  
20~ 95% RH,  10 h / d a y  f luorescent  l ight  w i th  an irra- 
d iance of 7000 ~ V  cm -2 (400-700 nm). E a c h  s t r ip  was  
used only for 2 measuremen t s ,  1 of t h e m  af ter  20 min  of 
red l ight  (RL), the  o ther  af ter  10 min  of far red l ight  (FRL),  
b o t h  m e a s u r e m e n t s  in t he  same s t r ip  have  been  made  on 
the  same cell. The  R L  and  F R L  i r radia t ions  were a lways 
given wi th  the  t issue ill equi l ibr ium wi th  dist i l led water .  In  
half  of t he  exper iments ,  the  first  i r rad ia t ion  was wi th  red 
light,  in the  o ther  hal f  w i th  far red light.  In  to ta l  20 mea-  
su remen t s  of the  3 pa rame te r s  have  been made  af ter  red 
and 20 af ter  far red  light.  The measu remen t s  were made  
using a perfus ion c h a m b e r  a, Where the  ex te rna l  solut ion 
can be changed  in a few seconds, and the  procedure  was 
the  same as descr ibed by  STADELMANN 4. The p ro top las t  
length  was  measured  wi th  an ocular mic romete r  u n d e r  
green l ight.  All t he  expe r imen t s  were carried out  in an air- 
condi t ioned  room a t  20~ ~: 1 ~ Hand l ing  of the  ma-  
terial,  changes  of solut ions and  measu remen t s  were done  
wi th  d im green safe light.  The source of F R L  was an in- 
candescen t  l amp of 500W, and a Schot t  RGN9 glass f i l ter ;  
the  t ransmiss ion  was  be tween  700 and  850 nm.  The irra- 
diance on the  p lane  where  the  perfus ion chambe r  was 
located  was 0.25 txW cm -2 n m  -1 a t  730 nm. The red l ight  
source was a b a n k  of 3 red f luorescent  tubes  Phi l ip  T1 15 
40 W wi th  emission wi th in  600 and  700 n m  and m a x i m u m  
a t  670 n m ;  the  i r radiance  was of 460 IzW cm -~ n m  -1. Tile 
green l ight  source ill the  microscope was a 6 V/20 W in- 
candescen t  l amp and  a b a n d  be tween  520-570 n m  was iso- 
la ted  wi th  a W r a t t e n  74 gelat in  fi l ter  plus 2 layers of green 
acetate ,  t he  i r radiance  at  sample  level was 0.15 vW cm -2 
n m  -I  a t  550 nm. Light  qua l i ty  and in tensi t ies  were checked 
wi th  an ISCO SR spec t ro rad iomete r .  

B o t h  p lasmolys is  and deplasmolysis  in i t ia t ion t ime  were 
s ignif icant ly  decreased by  previous  i r radia t ion  wi th  F R L ,  

i r respect ive ly  of t he  order  in which  the  i r radia t ions  were 
g iven (Tabl@ The differences are s ignif icant  at  t he  
P < 0.05 level. 

If  dur ing  the  f irs t  or second p lasmolys is -deplasmolys is  
cycle some damage  and /o r  change  in t he  response  of the  
sys t em had  t aken  place, it  could be expec ted  t h a t  the  or- 
der  in which  the  l ight  i r radia t ions  were given would  be im- 
po r t an t .  An analysis  of var iance  of our da ta  showed t h a t  
the  sequence of m e a s u r e m e n t s  had  no s ignif icant  influence 
on the  results,  which  only depend  on the  l ight  qual i ty .  
Therefore  such d amag e  or change  in response  seems un- 
likely. Moreover,  tile p ro top las t  l engths  observed at  equi- 
l ibr ium wi th  e i ther  1.0 or 0 .6M were the  same in the  first  
and  second p lasmolys is -deplasmolys is  cycle, and  th is  fact  
gives fu r ther  suppor t  to t he  p receden t  assumpt ion .  

The ra te  of wa te r  up take  when  the  ex te rna l  concent ra-  
t ion  changed  f rom 1.0 to 0 . 6 M  mani to l  was increased by  
F R L  i r radia t ion.  This  is ev idenced by  the  cons t an t  of per-  
meab i l i ty  Kw,  as def ined by  STADELMANN 4. The values 
for K w  (Table) were  ca lcula ted  f rom a g raph  recording 
change  in p ro top la s t  l eng th  over  t ime.  

The results  show t h a t  t he  R L  and F R L  i r ra ia t ions  in- 
f luenced the  wa te r  exchange  th rough  the  s y s t em p lasma-  
l emma-cy top la sm- tonop la s t .  As the  l ight  energy  doses 
were low, and the  effect  of R L  and  F R L  is reversible,  phy-  
t och rome  seems to be involved.  W h e n  tile Pfr  level was low, 
T P L  and  T D E P L  decreased and K w  ncreased.  The observed 
effects  of Pfr  level could, in a f i rs t  approach,  be t h o u g h t  of 
as med ia t ed  by  a change  in pe rmeab i l i ty  to  water ,  which  
could explain  the  shor te r  t ime  required to  observe a 
change in p ro top la s t  length  when  the  ex te rna l  solut ion 
changes,  and the  fas te r  course of deplasmolysis .  

The wa te r  exchange  m i g h t  also be affected by  modif i -  
cat ions  in the  wa te r  po ten t i a l  of the  vacuole ; bu t  since the  
vo lume of the  vacuole a t  equi l ibr ium wi th  solut ions of the  
same osmot ic  po ten t i a l  was r epea ted ly  found to be the  
same, i r respect ive  of the  l ight  t r e a t m e n t ;  we th ink  i t  is 
unl ikely t h a t  R L  or F R L  affected  the  water  po ten t i a l  of 
the  vacuole in our exper iments .  As is known,  o ther  fac- 
tors,  such as the  ref lect ion coeff icient  and the  elast ic i ty  
modulus  may  influence the  wa te r  exchange in the  cell, b u t  
no a t t e m p t  has been  made  to  analyze the  ex t en t  to which  
these  factors  could be involved,  in t he  R L - F R L  modif i -  
ca t ions  of tile wa te r  exchange  t h a t  we have  measured  5. 

Rdsumd. La quali t6 de la lumi~re a modifi6 le passage 
de l 'eau dans  les cellules 6pidermiques  des p6tioles de 
Taraxacum o//icinale. L' i r r ad ia t ion  par  du rouge sombre  
a augment6  la rapid i t6  avec laquelle l 'eau ent re  dans  ta 
cellule et  la lumi~re rouge clair a renvers6 cet  effet. 
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Effect of red and far red light on plasmolysis, deplaslnolysis and Kw 
in cells of petiole epidermis of Taraxacum o/]icinale 

Plasmolysis Deplasmolysis Constant of 
initiation time initiation time permeability 
TPL (sec) TDEPL (see) Kw ([xsec -1) 

Red light 41.94-7.1 42.7~5.0 36.0• 6.8 

Far red light 32.9i4.0 35.5~3.4 49.6~_10.0 

Departamento de Biologla y Eeologla, 
Facultad de Agronomla y Veterinaria, 
Av.  San Mart in  4453, Buenos Aires (Argentina), 
24 September 7971. 

Mean values for 20 cells. The difference between red and far red 
values are significant at 0.02<P<0.05 level. Kw = permeability 
constant for water. 
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