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Abstraet.  The  local izat ion of  acid p h o s p h a t a s e  was  s tud ied  b y  Gomor i ' s  newer  t e c h n i q u e  
a n d  by  a z o - c o u p l i n g m e t h o d s  (~ -naph t hy l  p h o s p h a t e  -t- fas t  red I T R  or fas t  g a r n e t  GBC; AS 
or AS D p h o s p h a t e  + fas t  blue B or fas t  red violet  LB)  in t h e  root  t ips  of  Viciafaba L. on pa ra f f in  
~ c t i o n s  (f ixat ion wi th  W o l m a n ' s  acidified e thano l )  a n d  on frozen sect ions (fixation wi th  B a k e r ' s  
ca lc ium formol) .  Ana l ogous  resu l t s  were ob ta ined  on t he  ma te r i a l  t r ea t ed  in va r ious  w a y s  a n d  
us ing  different  m e t h o d s .  I n  t he  broad  bean ,  t he  reac t ion  is m o s t  in tense  in the  cap.  I n  t he  mer i s t em-  
at ie  zone,  t he  p r i m a r y  core is more  i n t ense ly  s t a i ned  t h a n  t he  g r o u n d  p a r e n c h y m a  of  t he  cen t r a l  
cyl inder .  The  p h l o e m  a n d  x y l e m  poles are u s u a l l y  s t rong ly  posi t ive.  Us ing  bo th  t y p e s  of  m e t h o d s  
on W o l m a n  f ixed paraf f in  e m b e d d e d  mate r i a l ,  essent ia l ly  t he  s ame  localization of  acid p h o s p h a t -  
ase  was  found  in t h e  root  t ips  of  Ricinus communis L., Lupinus luteus L., Sinapis alba L., Al l ium 
cepa L. as  in t h e  b road  bean.  I n  Zea mays L. t h e  rh izodermis  and  t he  h y p o d e r m i c  layers  o f  t h e  
p r i m a r y  core were found  to be m o s t  act ive .  On sec t ions  of  W o l m a n  f ixed para f f in  e m b e d d e d  
b road  bean  t h e  m o s t  in tense  reac t ion  was  obse rved  a t  p H  4 .2- -4 .8 .  I n  t he  s a m e  mate r i a l ,  b o t h  
t he  azo-eoup l ing  and  t h e  Gomori  r~act ion is inh ib i t ed  by  10 -2 M N a F ,  b u t  10 .2 M t a r t a r i c  acid 
on ly  inh ib i t s  t h e  Gomori  reac t ion .  

Classical plant anatomy distinguished different tissues either by the shape, 
proportions, size and the mutual set-up of cells or by the mode of thickening 
of their cell membranes. These aspects were sufficient for the description of 
mature tissues. Physiological anatomy began to distinguish tissues by their 
function. Following partly the conception of Protoplasmatisehe Pflanzenanat- 
omie, developmental anatomy todayis attempting to establish new criteria for 
the differential characterization of the zones of the meristems. In previous work 
(BENE~, LOJDA, HO]~AVKA 1961, BENEg 1962a, 1962b, 1962c) we have already 
dealt with the question of the extent to which histochemical methods are 
suitable for the study of tissue differentiation, i.e. if it is possible in a morpho- 
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logically more or less uniform meristem to distinguish parts which are meta- 
bolically, i.e. chemically different. The present paper reports further studies 
along the same lines. From the methodical point of view, we wish to compare 
the materiM treated by azo-coupling methods with that treated by the Go- 
mori technique. 

Material and Methods 

The  seeds  o f  Vicia faba L., var .  Ch lumeck~ ,  Ricinus communis L., Lupinus luteus L., Sinapis 
alba L., a n d  Zea mays L.,  var .  Cesk~ bil:~ kofisk~ zub,  were left  in wa t e r  ove rn igh t  a n d  t h e n  
g e r m i n a t e d  on  mo i s t  filter pape r  in Pe t r i  d ishes .  T he  a d v e n t i t o u s  roo t s  of  Allium cepa L. were 
ob t a ined  in t h e  u s u a l  way ;  t h e  bu lb  was  p laced in  t he  neck  of  t he  E r l e n m e y e r  f lask so t h a t  t h e  
basa l  pa r t  was  p a r t l y  i m m e r s e d  in wate r .  T he  root  t ips  of  all ob jec t s  were t h e n  f ixed wi th  modi -  
fied W o l m a n ' s  m i x t u r e  a n d  v a c u u m  e m b e d d e d  in paraf f in .  I n  addi t ion ,  t h e  b road  bean  root  
t ips  were f ixed wi th  BAKER'S ca lc ium-formol  a n d  e m b e d d e d  in g lycer in-gela t ine .  Pa r a f f i n - embed -  
ded  ob jec t s  were f u r t h e r  t r ea t ed  in t h e  u s u a l  ways ,  inc lud ing  t he  use  of  egg whi te  con t a in ing  
adhes ive  a n d  the  x y l e n e - e t h a n o l  series for deparaf f in iza t ion .  The  ob jec t s  e m b e d d e d  in glycerin-  
gela t ine  were sec t ioned  b y  t he  f reezing m i c r o t o m e  (BENE~ et  al. 1961, BENE~ 1962C). I n  t h e  
p r e sen t  work,  only  t r a n s v e r s e  sect ions  were s tud ied ,  as t h e y  are anatonaica l ly  easier  to examine .  

Three  t y p e s  of  m e t h o d s  can  be  used  to  de t e rmi ne  acid p h o s p h a t a s e  in s i tu :  a) i ndoxy l  m e t h o d s .  
b) Gonaori 's  m e t h o d s ,  c) azo-dye  m e t h o d s .  

ad  a) The  i ndoxy l  m e t h o d s  h a v e  on ly  ra re ly  been  u sed  so far  (HOLT 1954, see DEANE et  el. 
1960). 

ad  b) Two yea r s  a f te r  t h e  d e v e l o p m e n t  of  t h e  a lkal ine p h o s p h a t a s c  t echnique ,  Goluo~I (1941, 
see PEAtlSE 1960) i n t roduced  his  first m e t h o d  for acid p h o s p h a t a s e .  I t  appea red  t h a t  t he  precise 
local iza t ion  a n d  reproducib i l i ty  of  t h e  resu l t s  depended  on t he  ra t io  of  t he  c o n ( e n t r a t i o n s  of 
i n d i v i d u a l  c o m p o n e n t s  of  t h e  m e d i u m  in add i t ion  to t he  subs t r a t e  and  p i t .  On  t he  bas is  of  
th i s  knowledge  GOMORI (1950, see PEa~SE 1960) in t roduced  a more  reliable modif ica t ion ,  t he  
a d v a n t a g e  of which  was  conf i rmed by  HOIJT (1959). GLICK and  FISCHER (1945) modif ied  t he  
older Gemor i  t e chn ique  for p l a n t  m a t e r i a h  I n  t he  p resen t  p a p e r  t h e  Gomori  t echn ique  of  
1950 was  used  as  r e c o m m e n d e d  by  LOJDA (1961). Stock solut ion was  p repared  as follows: I n  
1,000 ml.  ace ta te /ace t ic  acid buffer  p i t  5"2 (5.4 g. N a  a c e t a t e .  3 H20  was  dissolved in H20,  
to wh ich  0.6 ml .  glacial acetic acid h a d  been pipe~ted and  t t20  added  to give 1,000 mh)  1"2 g. 
Pb(NO3)~ was  dissolved.  Pr ior  to appl ica t ion ,  0"3 g. g l y c e r e p h o s p h a t e  (Lachema)  dissolved 
in 10 ml.  HeO was  a d d e d  to 100 nal. s tock  solut ion and  p i t  a d j u s t e d  to 5"2 wi th  IN HC1, t he  solu- 
t ion  was  m i x e d  severa l  t i m e s  and  t h e n  filt.~red aider 30 min .  s t and ing .  The  paraf f in  sect ions 
were i n c u b a t e d  for 3 hours ,  t h e  frozen sect ions for 5 - - 3 0  min . ,  bo th  a t  37 ~ C. The  cont ro ls  were 
i ncuba t ed  in m e d i u m  m i n u s  subs t ra te .  Af te r  i ncuba t i on  t he  sect ions  were r insed  twice for 30 sec- 
onds  in H~O exposed  for 30 min .  to a f resh solut ion of yellow a m m o n i u m  su lph ide  (10% commer -  
cially ava i lab le  solut ion was  d i lu ted  1 : 10 wi th  1t20). T h e n  t he  sect ions  were w a s h e d  t h o r o u g h l y  
in wate r .  B o t h  wi th  t he  Gomor i  t e chn ique  and  t he  azo-eoupl ing  m e t h o d s  a n  aqueous  m e d i u m  
"G a rea"  (BENEg 1962a) was  u sed  for m o u n t i n g  t h e  p repa ra t ions .  Since t he  cont ro ls  were nega t ive ,  
r ins ing  w i th  di lute  acetic acid a f t e r  i ncuba t i on  was  no t  cons idered  necessary .  

ad  e) YIN (1945, see DEANE et  M. 1960) first u sed  t h e a z o - e o u p l i n g  m e t h o d s  a t  acid pI-I level .  
The  azo-eoupl ing  m e t h o d s  were t h u s  used  for d e m o n s t r a t i o n  of acid p h o s p h a t a s e  in p l an t s  f ou r  
yea r s  before t h e y  were appl ied  to s t u d y  an i ma l  acid p h o s p h a t a s e  in si tu.  Since t h e n  on ly  SUI~REY 
(1955, see v a n  FLEET 1962) a n d  WALEK-CzE~NECI<A 11962),as far  as  we know,  used  these  m e t h o d s  
on - r ; l an tma te r i a l .  However ,  in an i mM  objec ts  azo-coupl ing  m e t h o d s  for t h e  d e m o n s t r a t i o n  of  
acid p h o s p h a t a s e  were deve loped  b y  m a n y  a u t h o r s  (see DEANE et  al. 1960, PEARSE 1960). A t  
t h e  p re sen t  t ime,  s i m u l t a n e o u s  m e t h o d s  are m o s t l y  used ,  wi th  e - n a p h t h y l  p h o s p h a t e  or  p h o s p h a -  
tes  of  t h e  AS n a p h t h o l  series as subs t r a t e .  PF~ARSE (1960) r epor t s  a s t a n d a r d  m e t h o d  w i th  
~ - n a p h t h y l  p h o s p h a t e .  The  rat io  of  t h e  s u b s t r a t e  to d i a z o n i u m  sa l t  (10 20 mg.  s u b s t r a t e  : 20 rag. 
salt.) is no t  su i tab le  accord ing  to some  a u t h o r s  (LoJDA 1958, G~'iSSNER 1958). I n  t he  p re sen t  work  
t h e  following m e d i u m  was  used :  10 rag. z - n a p h t h y l  p h o s p h a t e  (provided by  Mr. MDnuE~,  
1st I n s t i t u t e  of  Pa tho logy ,  F a c u l t y  of  Medicine,  Charles  Un ive r s i t y ,  P rague)  is d issolved in 50 ml .  
0 .05--0"5M ace ta te /ace t ic  acid buffer  p H  5-2, to which  50 nag. of  Eeh t rosa l z  ITI~ (Rohner )  
or  E e h t g r a n a t s a l z  GBC (Rohner )  is added  and  t h e n  t h e  so lu t ion  is filtered. No  s u b s t a n t i a l l y  
i m p r o v e d  local izat ion was  obse rved  a t  t h e  ana t omi ca l  level u s ing  hexazo t i zed  pa ra rosan i l ine .  
The  pa ra f f in  sect ions are  i n c u b a t e d  for 1 - -2  l \ours,  t h e  f rozen  sect ions  for a b o u t  30 m i n u t e s ,  
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both at 37 ~ C. For demonstration of acid phosphatase with AS and AS D naphthyl  phosphate 
(synthetised by Dr. VElVEt, Isotope Laboratory, Inst i tute of Biology, Czechoslovak Academy 
of Sciences, Prague, according to CrtyTIL and Mi)LLER 1961) the formulae for ASBI phosphate 
as given by BUlCSTO~E (1958, see PEARS~. 1960) were used: 0"Sml. stock solution (2%solution of 
AS or AS D naphthyl  phosphate in dimethylphormamide kept in the refrigerator; no decom- 
position of substrate was noted within 2 weeks) was pipetted drop by drop into 50 mh 0"05-  0.SM 
acetate/acetic acid buffer p H  5"2, then 70 mg. Fast  blue B (Schwarze) or fast red violet LB 
(Verona) was added and the solution filtered. The paraffin sections were incubated for 2--3  hours, 
the frozen sections for 30--60 minutes, both at 37 ~ C. The incubation in medium minus substrate 
served as the control. 

The advantages and the drawbacks of the methods for demonstration of hydrolaees in plan~ 
material were discussed elsewhere (BENE~ 1962C). The azo-dye methods are suitable for the 
observation of the pI-I optimum and for a continuous control of staining intensity during incub- 
ation. The Gomori technique is adequate for the study of substrate specificity. 

In objects with high activity (Ricinus communis L., Zea mays L.) the localization of acid 
phosphatase was investigated in relation to different incubation times. 

The pI-I optimum and the inhibition by NaF or tartaric acid were studied on paraffin sections 
of broad bean root tips. For the investigation of the pI-I optimum either 200 ml. medium for 
the Gomori's reaction or 200 ml. medium for the azo-coupling reaction (AS-naphthyl phosphate A- 
Fast  red violet LB) was prepared. The medium was divided into 50 ml. aliquots and adjusted 
with IN HC1, or 1N NaOH to pH 4"2; 4-8; 5"2; 5"5 as measured by means of indicator papers 
(Phan Lachema). l~andom control with the pH meter (l~adiometer) showed the accuracy of the 
adjustment  of pH to be within i 0 " 3  pI-I unit. The effects of the inhibitors were studied using 
the preincubation of the slides in 0.05M acetate/acetic acid buffer p i t  5.2 containing the inhibitor 
(10-~M NaF, Lachema, 21 rag./50 ml., or 10-~M tartaric acid, Association for Chemical and Me- 
tallurgical Production, 75 mg./50 ml., in both cases for 30 min. at  37 ~ C) followed by the incubat- 
ion of the slides in complete medium containing the same amount of the inhibitor as s tated above. 
Since the pI-I decreases to about 4.5 after the addition of tartaric acid, the buffer, in which the 
inhibition controls were preincubated, was adjusted to the same pH with 1N HC1, whereas the 
complete medium containing tartaric acid was adjusted to pH 5.2 with 1N NaOI-I. 

Results 

On transverse sections of the broad bean root, at the distance of about 
1 to 2 mm. from the apex, the reaction is strongest in the cap. Beginning with 
the rhizodermis the reaction is weaker, nevertheless the primary core is more 
intense than the ground parenchyma of the central cylinder. In the central 
cylinder the xylem and phloem poles are rather intense (fig. 1--4),  but the 
relative intensity of the reaction in different parts of the central cylinder 
varies in individual root tips treated simultaneously. The Gomori technique 
and the azo-coupling methods give essentially the same results on both paraffin 
(fig. 1, 2) and frozen sections (fig. 3, 4). 

In all the other objects except for Zea mays essentially the same localization 
of acid phosphatase was found as in the broad bean using both the Gomori 
technique and the azo-coupling methods, on paraffin sections (fig. 5--7) .  
About 0.5--1 ram. from the apex the cap is most intense and the primary 
core displays a stronger reaction than the central cylinder. In the onion 
the selective reaction in the pericambium is striking (fig. 5, 6). In Zea mays 
at the distance of about 1 mm. the cap is no longer visible. The most intense 
reaction is found in the rhizodermis and in the hypodermic layers of the 
primary core. In all objects tested the relative intensity of the reaction in 
individual parts of the root changes, depending on the distance from the apex. 

Except for one case, at the intracellular level no reaction was observed 
which was more intense in the nucleus than in the cytoplasm. Only with the 
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Gomori technique was more intense staining of nuclei noted at the sites of 
very low activity (fig. 6). 

When incubating paraffin sections of broad bean root tips in Gomori's 
medium of different pH, the most intense reaction was obtained at pI-I 4.8. 
At pH 5.2 the reaction is still quite intense, but it is weak at pH 5.5. Only 
some of the  roots revealed an intense reaction at pH 4.2, the others were rather 
weak at this pH. Quite irregular fluctuation of the intensity of Gomori's 
reaction was observed in single sections at pH 4.2. Using the azo-coupling 
method, the reaction was intense at pH 4.2 and 4.8, at pH 5-2 some weakening 
of the intensity may  be seen, at pH 5.5 the reaction was weak. At pH 4.2 the 
azo-coupling reaction was intense even in objects that  have only a slightly 
visible Gomori reaction at this pH. Localization of acid phosphatase did not 
change when incubation was made at various pH levels. 

In  paraffin sections of the broad bean root meristem both the Gomori and 
the azo-coupling reaction were inhibited by NaF. However, tartaric acid 
inhibited only the Gomori reaction. 

Discussion 

According to PRESNOV (1954), the phosphatases were discovered in 1905 
by IvAHov in broad bean seedlings. Phosphatases are usually defined as hydro- 
lytic enzymes that  split offthe phosphoric acid residue from ester (C--O--P),  
anhydride (P - -O- -P ,  and also C- -O- -P)  or the amide bond (N--P).  Recent 
findings in vitro showed that  some phosphatases were identical with trans- 
phosphorylases or transphosphatases (see reviewsbyAxELROD 1958, SCHWARZE 
1958). Phosphatases have usually been classified on the basis ofpH optimum and 
substrate specificity (ROCHE 1950, ROCHE and NGUYEH-VAH T~OAI 1950). In  
contrast with animal tissues, non-specific phosphomonoesterases of the 
second type by the Roche classification, i.e. phosphatases with the optimum 
in the acid range, are most usual in plants. However, even in plant material 
a series of specific phosphatases was found, some of them with the optimum 
at alkaline pH. Enzymologically, the question of plant phosphatases is so 
unclear that  the author of the article on phosphatases (ScHwARZE 1958) in 
the most comprehensive compendium of plant physiology available today 
does not a t tempt  to deal with them in detail. 

Localization of acid phosphatase in plants was mostly considered in asso- 
ciation with carbohydrate metabolism (FREY 1954). In  animal material, 
VORBRODT (1958) investigated the association between the localization of 
acid phosphatase in situ and proteosynthesis and I:)RZELECKA et al. (1962) 
the relation between alkaline phosphatase and lipid dynamics. The findings 
of marked activity particularly of alkaline phosphatases in the nuclei or the 
chromosomes (they seem to be erroneous on the basis of present knowledge) 
suggested that  phosphatases may  participate in the metabolism of nucleic 
acids. All these aspects would certainly be of interest in considering the locali- 
zation of acid phosphatase in the meristems. However, so long as the role of 
phosphatases in metabolism is not sufficiently clear biochemically, it will be 
difficult to consider its physiological function. 

When evaluating the localization of acid phosphatase in detail, we at tempt  
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in fact to make a quantitative evaluation. The question remains of the extent 
to which the reactions for demonstration of hydrolases are quantitative, i.e. 
what is the correlation between the intensity of staining and the activity 
of the enzyme. Even the intensity of staining alone is difficult to consider 
because the thickness of the absorbing layer (see :BENE~ 1962C) changes due to 
vacuolization of the cytoplasm and the shade of the final reaction product 
also varies. 

I t  is certainly inaccurate to make a static description of localization. Indi- 
vidual parts of the root may give different results at  different sites, e.g. the 
proliferating part of the root cap and its dying part, primary core of the me- 
ristematic and prolongation zone etc. 

At the present time, there are two reviews on the histochemical demon- 
stration of enzymes in plants (VA~ FLEET 1952, 1962). HILBE and )/[AgRO~ 
(1941, see VAN FLEET 1962) were the first to make a histochemical demonstra- 
tion of phosphatase in plants. In addition to the papers reported in the review 
of vAl~ FLEET (1962) alkaline phosphatase in plants was also demonstrated 
histochemically by Ross and ELY (1951), PFEIFFER (1956), SItARMA 
(1953), SHAg5~A and CHATTERJEE (1961). The following papers on acid phospha- 
ease were not included in the review by VA~ FLEET (1962): MANINOAULT and 
JUSSIER (1951), McGREGOR and STREET (1953), FREY (1954), WILSON and 
CUTTER (1955), S~ARMA (1956), HOR~,K (1957), AVERS and GRIM~ (1959b), 
SLEPTCHENKO (1959), AVERS and KInG (1960),FREY-WIsSLING and H~USER- 
MANN (1960), SCHL6SSER (1960), AVERS (1961), PODDUB~tYA-ARNoLDIetal. 
(1961), SHAR_~A and CHATTERJEE (1961). 

Even though the literature on the histochemical demonstration of pho~pha- 
tase in plants is far from being so extensive as that  related to animal tissues, 
it is impossible to summarize all the results on the localization of acid pho~pha- 
tase in plant tissues, because important methodical details would be omitted. 
I t  was therefore decided to deal in detail with the localizatio_,l of acid phosph~- 
rases in the root tips. 

u162 (1945) found phosphatase activity to be highest in th9 whvle rovt 
meristem of Lamium album and Iris  germanica, but in the more develo:)ed 
zone the activity was weaker in the primary core than in the pro~u"nbial 
tissues, the cap being inactive. In wheat, GLICK and FmcgEa (19i6) found 
an intense reaction in the cap; the nuclei and nucleoli in the rovt meristem 
were also very active. DYAR (1950) compared the localization of phosphorylase 
and phosphatase in pea root tips and found strong acid phosphatase activity 
in the cap. MCGRECOR and STREET (1953) observed on paraffin sections of 
tomato roots that  the whole meristem showeJ a high activity, pa%ic'fl.~rly 
the root-cap and the differentiating xylem. The nuclei were more iLite:lsely 
stained than the cytoplasm. FREY (1954) found the periblem to be more 
positive than the plerome in the root-tips of various seedlings, however, later 
the reaction was most intense in vascular tissues. JENSEN (1956) note:t that  
the cells of the root-cap and the cells of the developing vascular tissues were 
most active in the onion, broad bean and pea. HORIK (1957) obtained a p()si- 
rive reaction in the meristem and the vascular tissues in a d ~ e n t i t ) ~  ro~ts 
of the cuttings of Vitis vinifera. Avers and her colleagues reported acid phosph~- 
tase in root tips in a number of works performed originally at the University of 
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Miami, Coral Gables, Fla. and later at the State University, New Brunswick, 
N. J. In her earliest studies AVERS (1958), AVERS and GRIMM (1959a) revealed 
non-specific phosphatase by  Gomori's technique with glycerophospbate. In 
the paper of AVERS and GRIMM (1959b) the demonstrated enzyme was taken 
for glucoso-6-phosphatase. Nevertheless, the assumption of specific glucoso- 
-6-phosphatase (compare with e.g. ALLEN (1961) in animal tissues) should 
be supported by further evidence. In recent work, AVERS and KINC (1960) 
studied the intracellular localization of some enzymes including acid phospha- 
tase. In a more recent paper AVERS (1961) was concerned with ATPase, 
5-nucleotidase, glucoso-6-phosphatase and acid phosphatase. However, the 
differences in the intracellular localization may be due to factors other than 
different substrates. I t  would be useful to compare the results in objects fixed 
and treated in different ways, because e.g. the different permeability of indi- 
vidual components of the medium can play a role in living roots. SI~ARMA 
and CHATTERJEE (1961) investigated the intracellular localization of acid and 
alkaline phosphatase in smear preparations of the root tip of Vicia faba. 
I t  would be of interest to confront their results on alkaline phosphatase in the 
nucleus and the chromosomes with the findings in animal tissues (NovIKOFF. 
1952 in DEANE et al. 1960, AME~TA 1961). In root tips, they obtained a posi- 
tive reaction even after rather drastic treatment of objects and just the reaction 
for alkaline phosphatase was strongly positive, whereas the reaction for acid 
phosphatase was slightly visible. In our previous work (BENEg et al., 1961) 
we failed to demonstrate alkaline phosphatase in broad bean root tips. 

I t  can be concluded from the literature on the localization of acid phospha- 
tase in apical root meristems tha t  the findings as made independently by  
various authors are quite in agreement at the anatomical level. The root tips 
mostly display an intense reaction in the meristematic zone, the most intense 
staining in the root cap and in the procambium. In the present paper essen- 
tially the same localization of acid phosphatase was found. 

At the intracellular level, many authors observed an intense reaction in the 
nucleus and the nucleolus. In our preparations we obtained comparable 
results exceptionally: only with the Gomori reaction at sites of very weak 
activity. In animal material, the majority of the authors consider the intense 
reaction in the nucleus to be an artefact. A detailed s tudy of intracellular 
localization should be supported by  further investigations. 

The reaction for acid phosphatase does not seem suitable for the histochem- 
ical s tudy of the differentiation of the root meristems, because its localization 
is not selective enough even though the activity is not equal in all parts. I t  
would, however, be of interest to s tudy the localization of acid phosphatase in 
r endodermis and the adjacent layers of the primary core in Allium cepa 
TOOTS from the aspect of WILLIAMS' views (BE?cEg 1962C). 

I~OSS and ELY (1951) did not obtain a positive reaction at pH 9.4 with 
glycerophosphate, a-naphthyl phosphate (they detected the liberated phos- 
phate) and a series of other substrates. However, some substrates gave a po- 
sitive reaction even at this pH level. McGREGO~ and STREET (1953)studied 
a wide pH range; they also failed to obtain positive results using the Gomori 
technique with glycerophosphate above pH 6. Neither did FREY (1954) find 
*he positive reaction at pH below 3 and above 8 using the Gomori technique 
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with glycerophosphate; the optimum pH was in the zone immediately above 
pH 5. In the present paper we studied the intensity of the reaction in media of  
various pH on paraffin sections of broad bean root tips. The optimum was 
at pH 4.2 to 4.8 with the azo-coupling reaction and at pH 4.8 with the Go- 
~ORI'S method; at pH 4.2 this technique was not reliable enough. For routine 
work we used a somewhat more alkaline medium to obtain a more contrast- 
ing picture. 

10-2~ NaF inhibited both the Gomori's and the azo-coupling reaction in 
paraffin sections of the broad bean. With this concentration of  NaF no great- 
er precipitation of the medium took place. 10-2M tartaric acid blocked the 
Gomori reaction only. The cause of this is not known. When using NaF 
or tartaric acid inhibition, it proved suitable to expose the tissue to the in- 
hibitor prior to incubation in the medium with the inhibitor, as recommen- 
ded by LOJDA (1961). 
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U ko~enov:@h SpiSek bobu Viciafaba L. jsme sledovali noV~j~i metodou Gomoriho s glycerofos- 
fs a azokopulaSnlmimetodami (~-naftylfosfgt + fast red ITR nebo fast garnet GBC; AS nebo 
ASD fosf~t + fast blue B nebo fast red violet LB) v parafinov3%h ~ezech (fixace Wolmanovou sm6si) 
a v ~ezech zmrazenj~eh (fixace Bakerov~m kalciumformolem) lokalizaci kysel6 fosfatgzy. Stejn6 v:~s- 
ledky jsme dostali u rfizn6 zpraeovan6ho materiAlu i pH aplikaci rfizns~ch meted. U bobu je nejinten- 
zjevn~j~ireakce v 5epiSce, primgrni kfira jevi v meristematiek6 zdn~ siln~j~i zbarvenl ne~st~ednl 
v~lec. V st~ednlm vAlci bj~vaji siln6 pozitivni 1:~kov6 a d~evni pdly. U v~t~iny ostatnich testo- 
van:~eh objektfl (ko~enov6 SpiSky skoSce obeen6ho Ricinus communis L., v16iho bobu ~lut6ho 
Lupinus  luteus L., ho~Sice bil6 Sinapis  alba L., cibule kuchyfisk6, All ium cepa L.) byla zji~t6na 
metodami obou typfl v podstat~ stejnA lokalizace kysel6 fosfatAzy jako u bobu. U kukuNee 
Zea mays L. byla nejaktivn~j~i rhizodermis a hypodermAlni vrstva primArni kfiry. Na parafino- 
v57ch f'ezech bobu jsme zjistili nejintenzivn~j~i reakci'pH pH 4,2 a~ 4,8; azokopulaSni i Gomoriho 
reakce je na torero materiAlu inhibovgna 10-e~ NaF, 10-~r kyselina vinnAinhibuje jen Gomoriho 
reakci. 

H. BEUEIII, Iq. OFIATPHa, HHeTIITyT a~{cnepnMeHTaaLHoii 6OTaHnt;I4 q C A H ,  Hpara:  
dlo~aanaamm mmaoii dpoeqaaTaa~, ~ Rudylbepentmpymntefiea ~opHe~oii MepneweMe. - - B i o l .  
P lanl .  6 : 8 - - t 6 ,  1964. 

M,, ImyqaaI~ y Jr ~epxymeK 5o5a Vicia /aba L. ,,pn m).~u)mlt Ho~oro MCTO~a 
FOMOt)~ C raHKepo/poc~pa'ro.~, 15 npi~ no~mmH aaoKonyaaImOmu.ix MeTO;IOB (a-na~THa/poc- 
q)aT + dpacT pe~ ]TR Halt q)acT rapHeT GBC; AS Ha~ ASD-~ocq)aT + q)aCT 6alo B ~ian 
~a(:T pea BIIOJIOT LB) n llapa0ormouHx cpeaax (~llKcalliiIt eMeci,io Boa~,Ma,a) H ~ aaMopo- 
a(eHttblX cpeaax (/pUlr r:aaL~tufiOopioaoM BefiKpa) aoKaanaal~rIm m~caofi ~oc/paTaaL1. 
OamI~aHou~,m peay~,TaTL~ MI,1 ]IO~yqggIH B no-paarlo~ty oSpa6oTanHoM ~taTepuaaIe r~ B cayqae 
ripHMeHeHIIg paaHhlX MeTO~OB. ~r NOHCKOFO 6o6a Hai~6onee HHTeHCIIBHa peaI~Una B Na- 
aHnTpe, nepBnqHag l{opa SnaneTCH B MepIlcTeMaTH'mCEOfi 30He 5oaee oHpameH,ofi no 
epaBIleHiIiO e HeHTpaFII)IIbL~I cTepHiHeM. B IIeHTpa,'II)HOM CTepYliHe HaXO~VITeVI IIIIOl'~la IIlI- 
TeHC, HBHO IIOJIO}HHTeJIBHMe .~Iy6~HgIe H ApeBecl~gie llO.rioei, i. ~; ~OgII)I/I!PIIleTBa g3yqeHI{NX 
Og%OHTOB (HopgeBbJe nepxymm{ l<~etKeBgHbI Ricinus communis L., H<eTITOFO JIIOrlHHa 
L u p i n u s  luteus L., ropqn~Li 6eaofi S i nap i s  alba L., ay~a A l l i u m  cepa L.) .~ieToAam.i o6oHx 
TI/IHOB yCTanOZJIeHa 1~ cymnocT~ Talcaa ~ e  ao~aaHaa~nn ~ucaofi d~oc~aTaab~, ~a~an nMeeT 
necTO !/I y KOtIeI<OFO 6o6a. u i~yKypyasi Zea mays L. caMoii aI~Tn~HOfi azamlacb  pr~aoaepMa 
r~ r~noa@Maasm,ifi cacti nepzHq~ofi ~op~I. Ha napad~noB~x cpeaax ~OHC~OrO 6o5a M,a 
ycTa~to~nar~ ca~tyIo nnTencnBny~o pea~u~m np~ pH 4,2--4 ,8 ;  aao~onyannnonnaa  p eammn  
r~ pea~I~r~g FOMOpH ~nr~6upo~ana na aTOM MaTep~ane I0 -~ M NaF, ~0 -~ M mmorpaa tmn 
ICHCJIOTa TOpMOaHT TOJII,HO peamlmO Fo~topn. 


