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Zdvislost osmotiekSho poteneidlu b u n ~ n ~  ~f~vy na vodnim defieitu b~hem 
vadnuti listov~ch pletiv 

Byly zjiw zm~ny osmotick~ho potenci~lu (osmotick~ho tlaku)bun~Sn~ 
~fg~vy (vylisovan~ z listov~eh pletiv usmrcen:~ch p~i 100 ~ C) p~i pasivni vodni 
bilanci (vadnutl) 5s 5epele v zs na zv~t~ujlclm se vodnim deficitu (ha 
ztrgLt6 vody). Teoreticky by toti~ bylo mo~no p~edpokl~dat, ~e voda vydang~ p~i 
pasivni vodnl bilanci poch~zl rovnom~rni~ z ve~ker6 vody bun~Sn~, tedy tak~ 
pom~rn~ z podilu, obsa~en~ho v bun~Sn~ ~gLv~. V tom pi'ipad~ by se bun~Sn~ ~ v a  
koncentrovala dm~rn~ vznikajlclmu deficitu. V naprost6 v~tw pozorovan~ch p~i- 
padfl stoupal v~ak osmotick~ tlak (klesal osmotick:~ potencihl)strm~ji nee teoretieky 
odpovlds souSasn~ ztrs vody. Ze zji~t~n:~ch rozdflfi mezi Zmin~n:~m teoretick~m 
prfib~hem a mezi nalezen~ni hodnotami byl vypo5its odhad percentus 
podflu ,,mobilni" vody v bufice, tj. toho podilu, kter~ho se v~dy bezprost~edn~ 
t:~kaji zm~ny obsahu vody v buflce. Tento podil ,,mobilni" vody byl u dosp~l:~ch 
]istfi kolem 70 a~ 80 %. Velikost podflu ,,mobilni" vody z~visela na rychlosti vzniku 
vodnlho deficitu: P~i rychl~m vadnuti byl u dosp~l~ch listf~ zji~t~n men~i podfl ne~ 
p~i vadnuti pomal~m. To sv~dSi o tom, ~e ,,mobilni" podll bun~Sn~ vody je vyme- 
zovs podle vodnl bilance buhky dynamickou rovnov~hu intraceluls difusnlch 
proudh vody podle gradientfl difusnlho tlaku vody mezi jednotlivs~mi podily 
bun~i~n~ vody, je~ jsou urSeny rfiznou vazbou (,,v~zan~ "voda) i rflznou lokalisaci 
v butice. 

Summary 

Changes in the osmotic potential of the cell sap in passive water balance 
(wilting) of parts of the leaf blade were determined in relation to increasing 
wate r  s a t u r a t i o n  deficit .  T h e o r e t i c a l l y  i t  cou ld  be a s s u m e d  t h a t  the  w a t e r  los t  
i n  pass ive  w a t e r  b a l a n c e  comes  f rom the  t o t a l  cell w a t e r  e q u a l l y ,  hence  also 
f r o m  a n  a l i q u o t  p a r t  f rom t h e  w a t e r  c o n t a i n e d  i n  t he  cell sap.  I n  t h a t  case t he  
c o n c e n t r a t i o n  of the  cell sap w o u l d  inc rease  i n  p r o p o r t i o n  to  t he  g r o w i n g  w a t e r  
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saturation deficit. In  the absolute majority of investigated cases, the osmotic 
pressure increased (the osmotic potential fell) more steeply than  corresponded 
theoretically to the loss of water at the time. From the difference observed 
between the mentioned theoretical course and the values found, an estimate 
of the percentage of "mobile" water in the cell, i.e. tha t  part which was always 
directly involved in changes in the water content in the cell, was calculated. 
This "mobile" water in adult leaves constituted about 70 to 80 per cent. The 
proportion of "mobile" water was dependent on the rate of development of the 
water saturation deficit: When the wilting was rapid the amount observed in 
adult  leaves was smaller than in the case of slow wilting. This proved that  the 
"mobile" proportion of the cell water is determined according to the water 
balance by a dynamic equilibrium of intracellular diffusion currents of water  
according to gradients of the potential between the different parts of cell water 
which are determined by different linkage ("bound" water) as well as different 
localization in the cell. 

Introduction 

I n  a n  earl ier  s t u d y  (SLAvIK 1955) i t  was  conc l uded  t h a t  w i th  g r a d u a l  wi l t ing  of  cu t  off lea  v e  
of  suga r  beet ,  t h e  osmot ic  po t en t i a l  o f  t h e  cell s ap  (de t e rmined  cryoscopical ly)  d id  n o t  c h a n g e  
in para l le l  w i th  t h e  i nc reas ing  wa t e r  s a t u r a t i o n  deficit,  i.e. t h a t  i t s  increase  did  no t  co r re spond  
to  t he  theore t i ca l  va l ue s  ca l cu l a t ed  f r o m  t h e  va l ue s  o f  t h e  t o t a l  wa t e r  s a t u r a t i o n  deficit.  I n  h i s  
e x p e r i m e n t a l  m a t e r i a l  t h e  a u t h o r  h a d  f o u n d  a t e m p o r a r y  decl ine in t h e  osmot ic  po ten t i a l  pres-  
sure  d u r i n g  wi l t ing  s imi la r  to  t h a t  f ound  b y  L A I S ~  (1939); WALTER a n d  SCHALL (1957) re- 
p e a t e d  s imi la r  t e s t s  on  t he  l eaves  of Fraxinus excelsior L. a n d  Sambuccus nigra L. T h e y  f o u n d  
t h a t  t h e  osmot ic  p res su re  o f  t he  cell sap  d u r i n g  art if icial  wi l t ing  inc reased  w i t h o u t  a n y  t empor -  
a r y  decline.  Since however ,  t he se  a u t h o r s  d id  n o t  ca r ry  ou t  a q u a n t i t a t i v e  compar i son  of  t h e  
rise in t h e  osmot ic  po t en t i a l  a n d  s i m u l t a n e o u s  wa t e r  loss, t h e  i m p o r t a n t  ques t i on  still r e m a i n e d  
u n a n s w e r e d  o f  w h e t h e r  t h e  changes  in  osmot ic  po ten t i a l  (sensu SIZ~TY]~R a n d  TAYLOR 1960) 
of  t h e  cell s ap  in  pass ive  w a t e r  ba lance  cor respond  to t h e  q u a n t i t a t i v e  loss of  t h e  co r r e spond ing  
pe rcen t age  of  wa t e r  con ten t ,  e.g. w h e t h e r  a wa t e r  s a t u r a t i o n  deficit  o f  20 per  cen t  loss of  t h e  
in i t ia l  t o t a l  wa t e r  c o n t e n t  co r responds  to an  increase  of  the  osmot ic  p res su re  (a r educ t ion  o f  
t h e  osmot ic  pressure)  b y  25 pe r  cen t  of  t h e  ini t ia l  value .  (Calculat ion:  Le t  u s  a s s u m e  the  
ini t ial  osmot ic  p res su re  w i t h  full  wa t e r  s a t u r a t i o n  to be equa l  to 100 per  cent ,  t h e n  w i th  
wa te r  s a t u r a t i o n  deficit  b t h e  osmot ic  p res su re  shou ld  decrease  to 

100 .  100 100 
c --  1 0 0 - - b  -- b per  c en t  

100 

I n  order  to be  able  to  a n s w e r  th i s  ques t ion  a series of  e x p e r i m e n t s  w i th  t h e  wi l t ing  of  cu~ 
leaves  was  carr ied  ou t  c o m p l y i n g  w i t h  t he  i m p o r t a n t  r e q u i r e m e n t  of  h o m o g e n e i t y  of  t he  ma t e r i a l  
by  u s ing  c o m f o r m a b l e  smal l  p a r t s  of  t he  leaf  b lades  or co r respond ing  ha lve s  of  t he  blades .  

Material and Methods 

Fi r s t  series of  e x p e r i m e n t s :  Inc rease  of  t h e  w a t e r  s a t u r a t i o n  deficit  in cu t  off pa r t s  of  leaf  
b lades .  

100-day-old  Nicotiana Sanderae hor t .  p l an t s ,  in  t he  s t age  of  10 to  12 leaves  in  t h e  l ea f  
rose t te ,  cu l t i va t ed  in flower po t s  in a g reen -house  were used .  F u l l y  m a t u r e  leaves  of m e d i u m  
inse r t ion  level  were cu t  off a n d  wa t e r  s a t u r a t e d  ove rn igh t  w i th  t h e  lea f - s ta lks  in wa t e r  in  t h e  
da rk  in  an  atmos.~here s a t u r a t e d  wi th  wa te r  v a p o u r  (STocKER 1929). A rec tangle  a b o u t  5 • 9 c m  
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was  cu t  outD f rom t h e  middle  of  each  h a l f  of  t h e  b lade  (He te rogene i ty  o f  a l ea f  b lade:  SI_~vi~r 
1959 a n d  1963) a n d  f r o m  it  in  t u r n  (see Fig.  1) two se t s  o f  four  m i n u t e  rec tang les  a l t e r n a t i n g  
i n  chess -boa rd  fash ion:  se t  a was  kil led i m m e d i a t e l y  b y  boi l ing a t  100 ~ C in  a closed t e s t  t ube ,  
t h e  second  para l le l  se t  b was  qu ick ly  we ighed  w i t h  a n  accu racy  of  0.001 g., p u t  loosely on  a t h i n  
n y l o n  m e s h  for a per iod of  5 or 10, 15, 20 or 30 m i n u t e s  respec t ive ly  a t  20 ~ C -/- 1 a n d  a re la t ive  a i r  
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Fig.  I. Fig.  2. 

Fig.  1. D i a g r a m  of  paral le l  pa i rs  o f  s amp l e s  f r om each  ha l f  of  t he  leaf  b lade.  T h e  sma l l  recr 
ang le s  o f  t he  s a m e  eolour  (black or whi te)  t o g e t h e r  r ep re sen t  one  sample .  

Fig.  2. T h e  re l a t ionsh ip  be tween  t h e  re f rac t ive  i ndex  (abscissa)  a n d  t h e  osmot ic  p ressure  o f  
t h e  cell sap ,  d e t e r m i n e d  c ryoseopiea l ly  (ordinate :  a rm. )  f r om t h e  leaf  t i s sues  of  Nice- 
tiana Sanderae herS.; m a t e r i a l  ident ica l  w i t h  t h e  t e s t  ma te r i a l .  T e m p e r a t u r e :  20 ~ C. 
T h e  regress ion  l ine u sed  in  t h e  first  t e s t  series for t he  ca lcu la t ion  of  t h e  osmot ic  po t en t i a l  
f r o m  v a l u e s  o f  t h e  re f rac t ive  i n d e x  d e t e r m i n e d  re f rac tomct r i ca l ly .  

h u m i d i t y  of  50 =E 3 per  cent .  Af te r  th i s  exposu re  (wilting) t h e y  were aga in  we ighed  a n d  kil led as  
above .  I n  all s amp le s  p r epa red  in  th i s  w a y  (a to t a l  of  144 pairs)  t h e  ref rac t ive  i n d e x  was  d e t e r m i n e d  
in t h e  e x u d e d  sap.  The  wa t e r  c o n t e n t  in  fu l ly  w a t e r  s a t u r a t e d  leaves  was  d e t e r m i n e d  in  a n  ade-  
q u a t e  n u m b e r  o f  paral le l  s amp l e s  (n = 40) b y  t h e  descr ibed  m e t h o d .  The  ave rage  (93.24 =E 
=}= 0.32 pe r  cent)  o f  wa t e r  in f resh  we i gh t  was  t h e n  u sed  for t h e  ca lcu la t ion  o f  t h e  pe r cen t age  
o f  wa t e r  loss d u r i n g  wil t ing,  i.e. for t h e  ca lcu la t ion  of  t he  w a t e r  s a t u r a t i o n  deficit  as  a pe rcen t age  
o f  t h e  ini t ia l  wa t e r  con ten t .  Th i s  p rocedure  was  n e c e s s a r y  s ince in  s a m p l e s  in  wh ich  t h e  re- 
f rac t ive  i n d e x  of  t h e  cell sap  was  de t e rmi ned ,  i t  was  n o t  possible  to  de t e rmine  t h e  wa t e r  c o n t e n t  
g r av ime t r i c a l l y  a n d  hence  also t h e  deficit .  F o r  t h e  ind i rec t  d e t e r m i n a t i o n  of  t h e  osmot ic  pres-  
sure  o f  t h e  cell s ap  b y  m e a n s  o f  t h e  re f rac t ive  index ,  w h i c h  was  nee3ssa ry  wi th  reference  to t h e  
negligible size o f  t h e  samples ,  a regress ion  line be t ween  t h e  re f rac t ive  i ndex  a n d  t h e  eryoscopic-  
a l ly  d e t e r m i n e d  osmot ic  po t en t i a l  was  used ,  wh i ch  was  c o n s t r u c t e d  (Fig. 2) u s ing  t h e  d e t e r m i n a -  
t ion  o f  t h e  two va lue s  in t h e  40 s amp l e s  o f  l ea f  t i s sues  col lected f rom iden t ica l  m a t e r i a l  a n d  
t r e a t e d  iden t i ca l ly  (killed a t  100 ~ C a n d  p ressed  w i t h  a hand-p res s ) .  Fo r  t h e  app l icab i l i ty  of  
t h i s  m e t h o d  see S ~ v i K  1959. 

Second  e x p e r i m e n t a l  series: W i l t i n g  of  t h e  cut -off  ha lve s  of  leaf  b lades .  

S o u n d  m a t u r e  l eaves  of  m e d i u m  inse r t ion  level  were se lec ted  f rom 100-day-old  lea f  ro se t t e s  o f  
1Vicotiana Sanderae hor t . ,  ar t if icial ly w a t e r  s a t u r a t e d  accord ing  to  S tocker ' s  m e t h o d  (STOCXER 
1929) (24 h o u r s  in t h e  d a r k  in  a n  a t m o s p h e r e  s a t u r a t e d  w i t h  wa t e r  v a p o u r  w i t h  t h e  s t a lk s  
s u b m e r g e d  in  water . )  F r o m  each  lea f  one ha l f  of  t h e  b lade  (a l t e rna te ly  lef t  a n d  r i gh t  hal f )  was  
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i m m e d i a t e l y  kil led in  a closed vessel  a t  100~  a n d  in  t h e  p ressed  o u t  cell s ap  t h e  osmot ic  
po t en t i a l  d e t e r m i n e d  cryoscopical ly ,  t h e  o t he r  h a l f  was  i m m e d i a t e l y  we ighed  w i th  a n  accu racy  
o f  0.01 g. a n d  t h e n  lef t  to  wil t  f reely on  a t h i n  n y l o n  m e s h  a t  20 - -  0.5 ~ C w i t h  a re la t ive  air  
h u m i d i t y  of  60 4- 3 pe r  c en t  for  10, 20, 30, 40, 50, 60, 80, 100, 120 or 200 m i n u t e s ,  respec-  
t ive ly .  Af t e r  t h e s e  i n t e r v a l s  t h e  second  ha l ve s  of  leaf  b lades  were a g a i n  weighed ,  ki l led in  
t h e  s a m e  w a y  a n d  t h e  osmot ic  po t en t i a l  in t h e  cell s ap  d e t e r m i n e d  cryoscopical ly .  A t o t a l  
o f  60 pa i r s  o f  s a m p l e s  were t r e a t e d  b y  t h i s  m e t h o d .  

A c k n o w l e d g e m e n t  

I shou ld  like to exp res s  m y  s inceres t  t h a n k s  to  P r o m .  Biol. Marie  Kre jca rovA for t echn ica l  
coopera t ion.  

Results and Discussion 

I n  t h e  f irst  e x p e r i m e n t a l  series t h e  v a l u e s  o f  t h e  wa t e r  s a t u r a t i o n  deficit  a n d  t h e  va lues  of  
osmot ic  p re s su re  of  t h e  cell s ap  ca lcu la ted  f rom t h e  re f rac t ive  i ndex  accord ing  to an  empi r ica l ly  
f o u n d  regress ion  l ine (Fig. 2) were d e t e r m i n e d  in  140 pa i rs  of  s amp le s  (before a n d  af te r  wil t ing).  
Fig.  3 g ives  t h e  d i f ferent  va lues  of  t h e  re la t ive  increase  in osmot ic  p re s su re  (decrease in  
osmot ic  potent ia l )  c o m p a r e d  wi th  the  ini t ia l  va l ue  before  wi l t ing  in  re la t ion  to t h e  wa te r  deficit  
reached ,  a n d  t h e  line c o n s t r u c t e d  u s i ng  the i r  so-cal led m o v i n g  ave rages  o f  wa te r  s a t u r a t i o n  
deficit .  I n  addi t ion ,  two theore t i ca l  cu rves  are  p l o t t ed  in  t h i s  g r aph .  T h e  f irst  (100) is ba sed  
on  t h e  a s s u m p t i o n  t h a t  t h e  cell sap  is c o n c e n t r a t e d  du r ing  wi l t ing  in  p ropor t ion  to t he  losses 
of  t h e  to t a l  w a t e r  c o n t e n t  in  t h e t i s s u e  (curve  - -  100 pe r  cent) ,  i.e. t h a t  t h e  t r a n s p i r a t i o n  
wa t e r  los t  d u r i n g  wi l t ing  comes  
equa l ly  f r o m  all p a r t s  o f  w a t e r  pre-  
s en t  in  t h e  cell. T h e  f r ac t i ons  o f  
cell w a t e r  w i t h  d i f ferent  l inkage  
a n d  d i f fe rent  loca l iza t ion  in  t h e  
cell o r g a n s  are  cons idered .  

There is an evident dif- 
ference between this theoret- 
ical curve (100 %) and the 
empirical line constructed 
according to the so-called 
moving averages. From this 
difference is follows tha t  
during wilting of the sections 
of the leaf blades the osmo- 
tic pressure increases more 
rapidly than would corres- 
pond to the simultaneous 
water loss. I f  during wilting 
water were taken equally 
from all the parts of water 
in an "average" cell of the 
test tissue (average values 
of osmotic potential of the 
cell I sap are obtained from 
the whole tissue), then the 
part of cell water which 
we get after killing the leaf 
as the so-called cell sap, 

140 

730 " . " ' .  : ~ 

120 . y  
loo ~ 1'5 Jo wso 25 5 

Fig.  3. R e s u l t s  o f  t he  first  t e s t  series.  Wi l t i ng  of  t he  sec- 
t i ons  o f  l ea f  b lades  o f  N i c o t i a n a  S a n d e r a e  herr .  
R e l a t i o n s h i p  b e t w e e n  t h e  r i s ing  wa t e r  s a t u r a t i o n  
deficit  (W.S.D.)  (abscissa:  in  pe rcen t age  of  t h e  
in i t ia l  w a t e r  c o n t e n t  a t  s a tu r a t i on )  a n d  t h e  osmo-  
t ic  p re s su re  d e t e r m i n e d  cryoscopica l ly  (ordinate:  
in  pa r  c en t  o f  t h e  ini t ia l  value) .  The  empi r ica l  
l ine was  c o n s t r u c t e d  accord ing  to  t he  ave rages  
in  classes of  two per  c en t  o f  W.S .D .  The  theore t -  
ical  cu rves  80 a n d  100 see t ex t .  
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would be concentrated proportionally to the whole water loss. This means tha t  
the osmotic potential in Fig. 3 would increase according to the theoretical 
curve 100. When the gradient of the osmotic pressure increase is steeper, it 
certainly denotes that  the fraction of cell water, whose osmotic pressure is 
determined in the cell sap, contributes to the water loss by transpiration to 
a greater extent than the other fractions and at  the same time that  these other 
fractions loose water from the cells in passive water balance less readily or 
more slowly. This may be caused not only by their different linkage, but (with 
relative slow diffusion) also by their differing localization in the cell. From this 
it also follows tha t  the part  of cell water whose osmotic concentration is de- 
termined in the cell sap, is the part which is most readily accessible for the loss 
of water during passive water balance. I t  can be also designated as the 
"mobile" part  of the cell water (SLAv~K 1955). 

From the difference in the theoretical curve 100 and the actually found 
decrease in osmotic poteneial during the occurrence of the water deficit, it can 
easily be calculated how large this "mobile" part  of cell water is. We can plot 
other theoretical curves under the assumption that  generally a per cent of the 
total water content in the cell is formed by this easily accessible "mobile" part  
of water in the cell. 

(Simple calculation: The osmotic pressure  rises f rom 100 per  cent at  full wa te r  sa tu ra t ion  at  
the  beginning of  wil t ing to e per  cent wi th  a wate r  sa tu ra t ion  deficit of  b per  cent of  the  initial 
wa te r  content .  

100. 100 100 b 
Then  e -- - -  f rom which a 

1 0 0 b  b I 0 0  ) 
100  1 - -  - -  i - -  - -  

tl a r 

In Fig. 3 also the second theoretical curve constructed under the assumption 
that a ~- 80 is shown. This theoretical curve is also in good agreement with the 
empirically found relationship. 

In the second experimental series, pairs of halves of mature leaf blades, one 
half fully wa+~er saturated and the other wilting, were used for the cryoscopic 
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determination of the osmotic potential of 
cell sap. The results from 60 pairs of sam- 
ples are shown in Fig. 4, where also the 
theoretical curves are plotted for tile part  
of mobile water a = 100,a = 80 and 

. a  = 50 per cent, respectively, from 

Fig. 4. Resul ts  of the second test  series. Wilt ing 
of cut-off halves of leaf blades of  Nicotiana 
Sanderae herr .  Relat ionship between the  
rising wate r  sa tura t ion  deficit (W.S.D.) (ab- 
scissa) and the osmotic p;essure  of the cell 
sap (determined cryoscopically) (ordinate: 
in per  cen~ of  the initial valae). The 
empirical line constructed according to the 
averages in var ia t ion classes of  1 per  cent 
W.S.D. each. The theoretical  lines 50 (up- 
per  ~, 80 and 100 see text .  
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the total cell water. 78 per cent of all values are higher than the theoretical 
line a = 80. The empirical line constructed by using moving averages from the 
single values corresponds approximately to the theoretical relationship in 
which the part  of the mobile water amounts to about  60 per cent of the total 
water present in the cell. 

F r o m  the  two exper imenta l  series it, therefore,  follows tha t  dur ing  an  increase in ware  
sa tu ra t ion  deficit, osmotic  potent ia l  (osmo'oic pressure) of the cell sap does no t  decrease 
(increase) propor t ional ly  to the  tota l  water  loss, bu t  more  steeply. F r o m  this  it fur ther  follows 
t h a t  t h a t  pa r t  of the  cell wa te r  whose osmotic potent ia l  is de termined in the  cell sap pressed 
out  of the  killed tissue does no t  correspond to the to ta l  cell wa te r  bu t  only to a small pa r t  of 
it, which we called the "mobi l e"  par t .  I n  some of  our  exper iments  th is  pa r t  represented only 
50 per  cent of the  tota l  wate r  content .  F r o m  this  mobile pa r t  comes, therefore, pr imari ly  
the main  pa r t  of  the  t ranspi ra t ion  water,  the loss of which did no t  resul t  in the  concentra t ion 
of  the  tota l  cell wa te r  proport ional ly ,  bu t  mainly  of its mobile par t .  

Single quantitative results indicate that  during a rapid rise in the water 
saturation deficit (in the case of rapid wilting), the decrease of osmotic potential 
is steeper than when this rise proceeds slowly. These findings are in agreement 
with the assumption that  the mobile part  of the water is always supplemented 
with a certain time delay from the other parts of cell water. For this reason this 
water volume can also be of different size and the boundary between this 
fraction and the other fractions of cell water is given by  the equilibrium which 
is established according to the existence of intracellular gradients of diffusion 
pressure of water (water potential). The gradient changes according to the 
water balance. With rapid increase of the water deficit the gradient be- 
tween the mobile part  of cell water and its other parts, probably with dif- 
ering linkages (bound water) as well as various localization in the cell, is 
greater than in the case of slow wilting. 

The main feature of mobile water in the cell is that  it is involved in the main 
changes in the water balance of the cell. Therefore, it is possible to indicate the 
changes in the water potential of this mobile part  of cell water as changes of 
osmotic potential of the cell sap. 

R e f e r e n c e s  

LAISN~, G.: Les var iat ions de la pression osmot ique  du suc de tissue de Fraxinus  excelsior L. 
et de quelques aut res  p lantes  au  cours de la fanaison artificielle. - -  C. R. Acad. Sci. Paris 
2 0 8  : 299--301, 1939. 

SLAViK, B.: K dynamice  vodnlho deflcitu rostlin. [The dynamics  in wate r  sa tu ra t ion  deficit.] - -  
Preslia 27 : 124--153, 1955. 

SLAVIX, B.: Gradients  of osmotic  pressure  of cell sap in the area of one leaf blade. - -  Biol. Plant .  
I : 39 - -47 ,  1959a. 

SLAViK, B.: The relat ion of the  refractive index of p lan t  cell sap to i ts  osmotic pressure. - -  
Biol. Plant .  | : 48 - -53 ,  1959b. 

SLAVIX, B.: The dis t r ibut ion pa t t e rn  of t r ansp i ra t ion  rate,  water  sa tura t ion  deficit, s t oma ta  
n u m b e r  and size, pho tosyn the t i c  and respira t ion rate  in the  area of  the tobacco leaf blade. - -  
Biol. Plant .  5 : 000, 1963. 

STOC~:E]~, O. : Das  Wasserdefizit  yon  Gef/isspflanzen in verschiedenen Klimazonen.  - -  P lan ta  
7 : 382--387, 1929. 

WALTER, H. und  SCULL, K.:  ] )as  Verhal ten  des osmotischen Wertes  beim Welken abgeschnit-  
t ene t  B1/~tter. - -  Ztschr.  f. Bet.  45 : 263--272, 1957. 

SLATYEI~, R. O., TAYLOR, S. A.: Terminology in p lan t - - so i l  wa te r  relations. - -  Na ture  187:  
922--924, 1960. 



264 B. SLAV~K 

B .  C~IaBHK (I/IHCTHTyT oncnepaMeaTa~Hofi 6OTaHa~a, q C A H ,  Hpara)  

BIOLOGIA P L A N T A R U M  5 (4): 258--264, t963 

3aBHCHMOCTIa OCMOTH~eeKOFO ~aB~IeH~-~ KJIeTO~HOI'O coKa Ha BO~HOM ~e~/)HII, HTe 
B Te,~eHHe 3aBH~aHHH T~aHefi  JIHCTa 

14ayqan~cs II3MeHeHH~ OCMOTIIHecKoro ~aB:IeHH~I I~JIeTOtlHOrO cora  (oTmaToro i43 TI~aHefi 
JIIlCWa y6IIWhlX IlplI 100 rp.  l-I) np~ naccHBNOfi no~Rofi 5 n ~ n a H ~  (aaBa~auuu) qacTefi 
l]~aCTHttI~[I JIHCWa B 3aBHCHMOCTIJI OT Boapacwalomero BO~nOrO ~e~HllnTa (noTep~ Bo~I~). 
B no~aBJIn~ou4eM nnc~ie Ha6XiIo~aeMbIX cnynaeB BoapacTano OCMOTI~ecI~oe ~aBnetine 60~ee 
npyTo gem 3TO TeOpeTg'~ecKH OTBenaeT OCMOTHHecI~OH noTepe Boni~. TeopeTHgecKH nOD- 
MOm~O npe~Ino~araTs, nwO so~a, B ~ a n ~ a a  np~ naccn~uofi ~o~uo~ 5an~anRn~ nponcxo~nT 
pamioMep~o ~a BCefi n~IeTO~HOfi BO~I~, cne~onaTe~,~o, To~e n COOTBeTCTBy~O~eM ~o~H- 
necTne ~3 TOil ~aCTH, ~(OTOpa~ co~epm~TC~ B ~eTonHoM co~e, ~OTOp~fi ~OHi~e~Tp~pyeTcn 
COOTBeTCTBeHHO BO3H~I~a~OUleMy ~e~H~HTy. I/I3 yCTatIOBJIetIHhIX paa~,~nf i  M e ~ y  OTHM 
TeOpeTHqecKHM XO~OM H M e ~ y  na~Ien~MI~  BeJIH~IHHaMH Bb~C~IHTaHO onpe~e~Ie~z~e npo- 
IIeHTHOI] HaCT~I ((MO~HJIBHOI])) BO~BI B I~JIeTKe, T. e. TO]~ tIaCTH, KOTOpOH Bcer~a nenocpe~- 
cvne~uo nacaioTc~ ~3MeHeH~ c o ~ e p m a ~ a  B O ~  n EJIeTI~e. OTa ~IaCTB ((MOSIIJIBHOI])) BO~t)I 
B HJ~ewI~e y 3pe~h[x JIIICTBeB COCTaBJI~IeT OKOJIO 7 0 - - 8 0 ~  o. B e n ~ n ~ a  ;~o~n ((MOS~uofi)) 
BO~I~ 3aBHce~a OW c~opocTII BO3HIII~HOBeH~IH BO~HOrO /Ie~u~InTa: np~ 6hICTpOM aaBn~aHnH 
y 3peJJMx JIHCTBeB yCTaHOnJIeHa MeHBHIa~I ~OJI~I If0 cpaBHeHH~O C Me;KJIeHIiI~IM 3ana/IanHeM. 
3TO CBH~eTeJIBCTByeT 0 TOM~ HTO ((MO6H~hnafl)) /IO~i H:IeTOqHO]] BOJ~ta onpe~e~neTcn no 
BO~HOfi 5 n ~ a H ~  H~IeWt~lI ~HttaMHqec]~I4M paBHosecneM nnTpa~e~moJmpub~x ~ y a m a x  
Te~eHHfi BO~hI no rpa~HeHTaM a ~ y 3 H o r o  ~ a n ~ e ~ n  BO~KbI cpe~ .  OT;KeJIbHI~IMH ~OJI~IMII 
I~IeTO~ttIOH BO~/aI, I~OWOpbIe onpe~e:inmwcn paaaofi csa3hm ~ paanofi n o ~ a n ~ a a ~ e f i  B ~eTI~e. 


