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r e m o v e d  24 h pr ior  to  t he  exper imen t .  D u r i n g  th i s  pe r iod  
t he  r e m a i n i n g  p l a n t  was  lef t  u n d e r  t he  same  cond i t ions  as 
t he  controls .  "2Na a n d  SSRb were used for l abe l l ing  NaCI 
or RbC1 solut ions.  

Resu l t s  of 3 r e p r e s e n t a t i v e  excis ion expe r i m en t s  are 
s u m m a r i z e d  in t he  Table .  As m a y  be  no t ed  excision 
reduced  the  f ina l  t o t a l  ion c o n t e n t  of t he  siiced hypo-  
cotyls.  R e m o v a l  of roots  a n d  r e m o v a l  of co ty ledons  h a d  
also a n  a p p a r e n t  effect  on t he  select ive p roper t i e s  of 
hypocoty l s .  R e m o v a l  of roots  24 h pr ior  to  t he  e x p e r i m e n t  
n e g a t i v e l y  af fec ted  t h e  u p t a k e  a n d  f ina l  c o n t e n t  of 22Na, 
b u t  d id  no t  affect  or even  s l igh t ly  acce le ra ted  t h e  u p t a k e  
of S6Rb (Table  a)). On the,  o the r  hand ,  a decrease  in  u p t a k e  
ra t e s  of r u b i d i u m  was observed  in p l a n t s  f rom wh ich  
co ty ledons  were r e m o v e d  (Table, b)). Exc i s ion  of b u d s  
alone, or excision of buds  and  co ty ledons  exe r t ed  s imi la r  
effects on t he  r a t e s  of r u b i d i u m  u p t a k e  (Table,  c)). 

S imi lar  t rends ,  i.e. i n h i b i t i o n  of sod ium u p t a k e  follow- 
ing roo t  excis ion and  i n h i b i t i o n  of r u b i d i u m  u p t a k e  
fol lowing excision of cotyledons,  were obse rved  in pu re  
NaC1 or RbC1 so lu t ions  as well  as in mix tu res .  

Exc i s ion  of co ty ledons  d id  no t  affect  t he  u p t a k e  or 
a l t e r  t h e  c o n t e n t  of sod ium b y  hypoco ty l s  w h e n  so lu t ions  
of low NaC1 concen t r a t i ons  were used. I n  t r e a t m e n t s  
where  h i g h  NaCI concen t r a t i ons  were used ( >  10 m M )  
a s l ight ly  lower a c c u m u l a t i o n  was observed.  

The  ra t io  of u p t a k e  a t  30~ to u p t a k e  a t  0~ was 
a p p r o x i m a t e l y  1.1 for  sodium,  as well  as for r u b i d i u m ,  a n d  
was unaf fec ted  b y  excision. T he  process  is t h u s  p r e s u m a b l y  
non-metabo l i c .  

Select ive u p t a k e  of ions is cons idered  to  be one of t h e  
v e r y  basic  charac te r i s t i c s  of t he  l iv ing  cell, and  a c o n s t a n t  
e x p e n d i t u r e  of m e t a b o l i c  energy  is needed  for  i ts  pre-  

s e r v a t i o n .  However ,  v e r y  l i t t l e  is k n o w n  of t h e  specific 
m e c h a n i s m s  or s t ruc tu re s  wh ich  c o n t r i b u t e  to  t h i s  
p h e n o m e n o n .  B e a n  h y p o c o t y l s  are d i s t i nc t  a m o n g  p l a n t  
t i ssues  in  exh ib i t i ng  a n  a p p a r e n t  preferenc  9 for  u p t a k e  
of sod ium ions, wh ich  exceeds b y  far  t he  u p t a k e  of m o s t  
o the r  m o n o v a l e n t  cat ions .  Such  se lec t iv i ty  seems to be  
p a r t  of a ce r t a in  sa l t - evad ing  m e c h a n i s m  wh ich  p r e v e n t s  
in  var ious  p l a n t  species sod ium ions f rom m o v i n g  f rom the  
roots,  across t he  hypoco ty l s  in to  t h e  uppe r  shoot  t i ssues  1-9. 
E x p l a n a t i o n s  of th i s  p h e n o m e n o n  h a v e  m o s t l y  been  
a t t e m p t e d  a t  t he  cel lular  level, a n d  differences  in  select iv-  
i ty  were of ten  ascr ibed  to t i ssue  charac ter i s t ics ,  as well  as 
to  ionic c o n s t i t u t i o n  of t he  med ium.  However ,  p l a n t s  do 
no t  c o n s t i t u t e  on ly  a un ion  of i n d e p e n d e n t  t issues,  b u t  
comprise  one in te r -cor re la ted  sys tem.  Thus,  t he  idea  t h a t  
ion u p t a k e  b y  b e a n  hypoco ty l s  is af fected b y  t he  s t a t u s  of 
a d j a c e n t  o rgans  a n d  t h a t  r em ova l  of one o rgan  m a y  a l te r  
se lec t iv i ty  of a n o t h e r  one seemed m o s t  a t t r a c t i ve .  
U n f o r t u n a t e l y ,  on ly  l i t t l e  is k n o w n  of t h e  effects of one 
o rgan  on  ion m e t a b o l i s m  a n d  b e h a v i o u r  of a n o t h e r  one. 
Exc i s ion  of p l a n t  tops  r educed  t he  t o t a l  capac i ty  of b e a n  
hypoco ty l s  to  a c c u m u l a t e  ions. However ,  such  r educ t i on  
was n o t  un i fo rm  and  some ions were af fec ted  more  t h a n  
others .  A s imi la r  p h e n o m e n o n  was descr ibed  a l r eady  b y  

WENT 1~ who suggested  t h a t  h o r m o n e s  p l a y  a m a j o r  
role in  t h e  d i rec t ion  of n u t r i e n t s  w i t h i n  t he  p l a n t  body .  
D a t a  ob t a ined  b y  o the r  i nves t iga to r s  also s u p p o r t  h is  
a s sumpt ion .  For  example ,  i t  was  shown  1e-~5 t h a t  phos-  
phorus  was p re fe ren t i a l ly  m o v e d  in to  regions w i t h  a h i g h  
c o n t e n t  of auxin .  D e c a p i t a t i o n  of p l a n t s  caused,  a f te r  5 
days,  a sh i f t  in  t he  n o r m a l  c o n t e n t  of n i t rogen ,  p h o s p h o r u s  
and  p o t a s s i u m  in t he  in te rnodes ,  and  in  t he  l a t e ra l  b u d s  
below the  p o i n t  of decap i t a t ion .  

Cont ro l  of se lec t iv i ty  can  also be  o b t a i n e d  b y  ce r t a in  
levels of g r o w t h  subs t ances  m o v i n g  down  or up  t he  p l a n t  
axis  ~6-1s. Presence  of va r ious  r egu la t i ng  subs t ances  or 
d i f fe ren t  levels of one s u b s t a n c e  m a y  affec t  u p t a k e  of 
va r ious  ions e i the r  b y  chang ing  t he  u p t a k e  capac i t y  or b y  
a l t e r ing  t he  r e t e n t i o n  capac i t y  of t he  t issues.  

N o t h i n g  specific on such  effects is k n o w n  a t  p resen t .  I t  
is t e m p t i n g  to  a s sume  t h a t  changes  in s o d i u m  c o n t e n t  of 
hypoco ty l s  are due to  a lower  u p t a k e  capac i t y  a n d  are  
caused  b y  t he  r e m o v a l  of t he  source of c y t o k i n i n s  or 
gibberel ins .  R e m o v a l  of b u d s  and  cotyledons ,  w h i c h  
af fec t  r u b i d i u m  a c c u m u l a t i o n  m a y  resu l t  f r om a d i s t u r b e d  
a u x i n  supply .  Never the less ,  a t t e m p t s  to  induce  such  
changes  b y  s u b s t i t u t i o n  of t he  o rgans  b y  e x t e r n a l  sources 
of g rowth  subs t ances  h a v e  failed, and  t he  percise  ident i f i -  
ca t ion  of t h e  af fec tor  r e m a i n s  open.  Ecological ly ,  t he  
m e a n i n g  of such  a f ind ing  is t h a t  d i s t u r b a n c e s  in  roo t  
g r o w t h  p e r m i t s  a fas te r  t r a n s p o r t  of s o d i u m  across t he  
h y p o c o t y l  in to  t he  leaves  a n d  causes  a n  ear l ier  t o c i x i t y  of 
sodium.  

Zusammenlassung. W e r d e n  bei  H y p o k o t y l e n  von  
t3ohnenke iml ingen  die W u r z e l n  abgeschn i t t en ,  so be-  
e inf luss t  das  die Schne l l igke i t  der  A b s o r p t i o n  yon  Na-  
t r i um,  abe r  n i c h t  d ie jenige  yon  R u b i d i u m .  A b s c h n e i d e n  
der  K o t y l e d o n e n  oder  der  K n o s p e  bee in f luss t  die Ab-  
so rp t ion  v o n  R u b i d i u m ,  n i c h t  abe r  die jenige v o n  Na-  
t r i um.  K a l z i u m  h a t t e  ke inen  Einf luss  auf  solche U n t e r -  
schiede. 
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Wood Quality of Eight Eucalyptus Species in Zambia 

I n  i t s  a f fo re s t a t ion  p r o g r a m m e ,  Z a m b i a  i n t r o d u c e d  
more  t h a n  a dozen  Eucalyptus species f rom Aus t r a l i a  to  
t e s t  for t h e i r  surv iva l ,  a d a p t a b i l i t y  and  pe r f o r m ance  in 
Z a m b i a n  e n v i r o n m e n t s .  E q u a l l y  i m p o r t a n t  is to  inves t ig-  
a te  t he i r  wood qual i t ies  such  as dens i t y  a n d  f ibre  l eng ths  
wh ich  af fec t  m e c h a n i c a l  a n d  u t i l i za t ion  p roper t i e s  and  
su i t ab i l i t y  of t i m b e r  for pu lp  and  p a p e r  p roduc t ion .  

R e p o r t s  on  wood q u a l i t y  of Eucalyptus species g rown in 
o the r  coun t r i es  are  ava i l ab le  (BOYD and  KINGSTON 1, 
DADSWELL et  al. ~ and  RUDMAN et  al. ~) b u t  l i t t l e  is k n o w n  
a b o u t  be tween-  and  w i t h i n - t r e e  v a r i a t i o n  in dens i ty  and  
f ibre  l e n g t h  in Zambia .  

Material and methods. 4 trees,  6.5 years  old, were 
s ampled  in each  rep l i ca t ion  f rom 8 Eucalyptus species 
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( T a b l e  I), g r o w i n g  in  a 4 - r e p l i c a t e d  t r i a l  o f  12 s p e c i e s  a t  
C h a t i  F o r e s t  R e s e r v e  in  t h e  C o p p e r b e l t  o f  Z a m b i a .  I n  
e a c h  p lo t ,  2 of  t h e  4 t r e e s  d e m o n s t r a t e d  e x t e r n a l  g u m -  
m o s i s  a n d  2 w e r e  u n a f f e c t e d .  E a c h  t y p e  h a d  i b i g  a n d  1 
s m a l l  t r ee .  T h r e e  d i sc s  w e r e  c u t  a t  5, 15 a n d  25 I t  (1.52, 
4 .57 a n d  7.62 m)  a b o v e  g r o u n d  level .  I n  e a c h  d i sc  2 r a n d o m  
r a d i i  w e r e  c h o s e n  a n d  s e g m e n t s  1 i n c h  (2.54 cm)  l o n g  w e r e  
cut from the pith to the periphery. This was done as the 
annual rings were not visible. Density and fibre length of 
each segment was determined. 

Resul ts  and discussion.  B e c a u s e  t h e r e  w e r e  m i s s i n g  
s a m p l e s ,  a n a l y s i s  o f  v a r i a n c e  w a s  r e s t r i c t e d  t o  a f ew  
s e l e c t e d  s p e c i e s  h a v i n g  t h e  s a m e  n u m b e r  o f  s a m p l e s .  I t  
r e v e a l e d  t h a t  d e n s i t y  w a s  s i g n i f i c a n t l y  d i f f e r e n t  b e t w e e n  
s p e c i e s  a n d  b e t w e e n  t r e e s  i n  t h e  spec ies .  

F o r  c o m p a r i s o n  o f  spec ies ,  o n l y  t h e  f i r s t  s e g m e n t  n e a r  
t h e  p i t h  ( r e p r e s e n t i n g  a b o u t  3 - y e a r s - o l d  wood)  w a s  
c o n s i d e r e d  as  i t  a f f o r d e d  t h e  m a x i m u m  n u m b e r  of  s a m p l e s  
for  e a c h  s p e c i e s  ( T a b l e  I).  A l l  s p e c i e s  s h o w e d  i n c r e a s e  in  
d e n s i t y  (up  t o  1 7 . 5 % )  a n d  f i b r e  l e n g t h  (up  t o  13 .8%)  
f r o m  t h e  p i t h  t o  t h e  p e r i p h e r y  e x c e p t  E.  phaeotricha 
w h i c h  e x h i b i t e d  v e r y  l i t t l e  i n c r e a s e  o r  d e c r e a s e  i n  d e n s i t y .  

D i s c  (he igh t )  e f f e c t s  w e r e  n o t  m a r k e d  fo r  d e n s i t y  a n d  
less  fo r  f ib re  l e n g t h .  T h e r e  a p p e a r  to  be  t h r e e  c l a s s e s  (i.e. 
g e n e r a l  t r e n d s  i g n o r i n g  m i n o r  d i f f e r ences )  of  v a r i a t i o n  
w i t h  h e i g h t .  T h e s e  a r e  a) d e n s i t y  d e c r e a s e s  as  h e i g h t  
i n c r e a s e s ;  loss  in  d e n s i t y  i n c o n s i s t e n t  - E .  phaeotricha, 
E .  tereticornis, E .  pglularis, b) d e n s i t y  i n c r e a s e s  w i t h  
h e i g h t ;  g a i n  in  d e n s i t y  i n c o n s i s t e n t  - E .  resini/era, E .  
cloeziana, E .  saligna a n d  c) d e n s i t y  h i g h e r  a t  15 f t  t h a n  a t  
5 a n d  25 I t  - E .  camaldulensis ,  E .  citriodora. 

T h e  v a r i a t i o n  in  d e n s i t y  is  n o t  m a t c h e d  b y  t h a t  o f  f ib re  
l e n g t h  a l o n g  or  a c r o s s  t h e  s t e m  of  a l l  t h e  spec ies ,  w h i c h  
s u g g e s t s  t h a t  t h e r e  is l i t t l e  r e l a t i o n s h i p  b e t w e e n  t h e  t w o  
t r a i t s .  

T a b l e  I g i v e s  t h e  m e a n  v a l u e s  o f  s p e c i e s  fo r  d e n s i t y  
( 0 . 4 8 7 - 0 . 6 1 4  g / c m  ~) a n d  f ib re  l eng f l l  ( 0 . 84 -0 .93  m m )  n e a r  
t h e  p i t h .  V a l u e s  a r e  e x p e c t e d  t o  i n c r e a s e  w i t h  age  so  t h a t  
b o t h  t r a i t s  s h o u l d  a t t a i n  r e a s o n a b l e  m a g n i t u d e  fo r  
u t i l i z a t i o n  a n d  p u l p i n g  p u r p o s e s .  A m o n g  t h e  i n v e s t i g a t e d  

1 j . D .  B o r n  and R. S. T. KINGSTON, Physical and Mechanical Pro- 
perties. Proe. World Eucalyptus Conf., F.A.O. Rome, 1958 (1958), 
p. 147. 

2 H .E .  DADSWELL, C. M. STEWART and A. J. WATSON, Chemical Uti- 
lisation of the Eucalypts. Div. For. Prod. Teeh. Paper No. 17, 
C.S.I.R.O. Australia (1962), p. 39. 
P. RUDMAN, M. HIGGS, J. DAVIDSON and N. MALAJCZIJK, Breeding 
Euealypts for Wood Properties. Proe. F.A.O. Second World Con- 
sultn, Tree Breeding, Washington. FO-FTB-69-417 (1969), p. 447. 

Table I. Mean density and fibre length near pith at 3 height levels of 
8 Eucalyptus species (each disc represented by 2 radii) 

Species No. Disc Density Fibre 
of trees heights (g/eli18) length 

(ft) (mm) 

E. camaldulcnsis 

E. citriodora 

E. cloeziana 

E. phaeotricha 

E. pilularis 

E. resini]era 

E. saligna 

E. tereticornis 

8 5 0.486 0.86 
7 15 0.497 0.84 
7 25 0.484 0.82 

Mean 0.4890 0.840 
S.E. 0.0083 0.016 

15 5 0.612 0.91 
16 15 0.623 0.90 
15 25 0.606 0.92 

Mean 0.6136 0.910 
S.E. 0.0044 0.014 

16 5 0.554 0.92 
16 15 0.554 0.95 
14 25 0.560 0.92 

Mean 0.5560 0.930 
S.E. 0.0057 0.013 

16 5 0.510 0.85 
15 15 0.504 0.82 
13 25 0.482 0.84 

Mean 0.4986 0.836 
S.E. 0.0072 0.011 

16 5 0.499 0.87 
16 15 0.490 0.87 
15 25 0.490 0.89 

Mean 0.4930 0.876 
S.E. 0.0074 0.009 

16 5 0.515 0.84 
15 15 0.519 0.83 
15 25 0.529 0.90 

Mean 0.5210 0.856 
S.E. 0.0092 0.014 

14 5 0.485 0.92 
16 15 0.482 0.90 
15 25 0.495 0.92 

Mean 0.4873 0.913 
S.E 0.0040 0.012 

16 5 0.550 0.88 
16 15 0.523 0.88 
16 25 0.515 0.91 

Mean 0.5293 0.890 
S.E. 0.0067 0.017 

Table II. Wood density comparisons of gum affected and unaffected trees; and big and small trees (based on all the segments) 

Species No. of trees Type Size 
sampled at 3 heights 
(5, 10 and 15 ft) Gum affected Unaffected Big Small 

E. camaldulensis 4, -,  - 0.5022 0:4700 0.4885 0.4837 
E. citriodora 6, 8, 6 0.6t67 0.6107 0.6082 0.6188 
E. cloeziana 8, 8, 6 0.5632 0.5555 0.5691 0.5495 
E. phaeotricha 8, 6, 6 0:5176 0.4978 0.5353~ 0.4846 
E. pilularis 8, 8, 6 0.5018 0.4815 0.4990 0.4843 
E. resini]era 8, 6, 6 0.5456 b 0.4963 0.5102 0.5317 
E. saligna 6, 8, 6 0.4805 0.4886 0.4931 0.4761 
E. tereticornis 8, 8, 8 0.5420 0.5198 0.5345 0.5273 
Overall mean 0.5337 0.5150 0.5297 0.5195 

Significantly different at 5.0 % probability level, b Significantly different at 1.0% probability level. 
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species E. citriodora ( 0.614 g/cma), E. cloeziana (0.556 g /cm a) 
a n d  E. terelicornis (0.529 g /cm a) r a n k  h i g h  in wood 
dens i ty .  E. cloeziana is fa i r ly  un i fo rm  a long  t he  s tem.  
Rega rd ing  f ibre  length ,  E. cloeziana (0.93 ram),  E. saligna 
and  E. citriodora (bo th  0.91 ram) are a m o n g  t he  longest .  

Comparison o/ gum a//ected and una//ected; and big and 
small trees. G u m  or s t r i c t ly  speak ing  k ino  is p re sen t  in  the  
wood of a l m o s t  all  t h e  Eucalyptus species in  ve ins  or 
pocke t s  caus ing  a degrade  of t i m b e r .  Eucalyptus species 
g rown in Z a m b i a  h a v e  t rees  w i t h  v a r y i n g  degree of g u m  
bleed ing  a n d  depos i t ion  in t h e  same  plot .  A d i rec t  com- 
pa r i son  of af fected and  unaf fec ted  t rees  is possible  to  
l ea rn  t he  effect  of g u m  on wood dens i ty  (Table  II) .  The  
ave rage  dens i t y  in  g u m  affected t rees  is m a r g i n a l l y  h ighe r  

�9 t h a n  those  of una f fec ted  ones, b u t  s ign i f ican t  differences  
were p re sen t  in  E. resini/era only. D e n s i t y  in af fected 
t rees  was h ighe r  in  all  discs a n d  al l  s egments  t h a n  those  
of una f fec t ed  ones excep t  a t  15 f t  in  E. cilriodora a n d  a t  25 
f t  in  E. cloeziana. E. saligna seems to be  an  excep t ion  to  
t he  ru le  where  t he  segments  a t  t h r e e  he igh t s  in  unaf fec ted  
t rees  h a v e  h ighe r  dens i t y  t h a n  those  of a f fec ted  trees.  
There  seems to be  no  r e l a t ionsh ip  be tween  t he  size of t ree  
w i t h  t h e  inc idence  of g u m  bleeding.  

E x c e p t  E. resini/era and  E. citriodora t h e  big  t rees  h a v e  
h igher  dens i t y  t h a n  smal l  t rees  b u t  t he  di f ference is 
s ign i f ican t  in E. phaeotricha only. The  s ign i f ican t  differ- 
ence in big  and  smal l  t rees  of same  age of E. phaeotricha 
can  be  exp la ined  b y  t he  facts  t h a t  1. i t  shows a regu la r  
decrease  in dens i ty  f rom b o t t o m  to t op  and  2. in  smal l  

t rees  t h e  15 an d  25 f t  levels are  nea re r  t h e  t o p  t h a n  those  
ill b ig  t rees  so t h a t  the  smal l  t rees  wil l  show lower va lues  
a t  t h e  f ixed h e i g h t  levels t h a n  t h e  b igger  ones. I f  on t h e  
o the r  h a n d  d en s i t y  goes on  inc reas ing  f rom base  to  apex,  
t h e  smal l e r  t rees  should  h a v e  h ighe r  dens i ty  t h a n  t h e  
b igger  ones  as revea led  b y  E. resini/era. For  compar i son  
purposes  i t  is b e t t e r  to  s ample  h e i g h t  as a pe rcen t age  of 
t h e  whole  t ree  r a t h e r  t h a n  ass igning discs a t  f ixed posi- 
t ions  in  t h e  t ree  4. 

Rdsumd. La  dens i t6  du  bois et  la  longueur  de la f ibre  
o n t  6t6 l ' o b j e t  de recherches  dans  8 esp6ces d'Eucalyptus 
de Zambie .  Les esp6ces d i f fgren t  c o n s i d 6 r a b l e m e n t  p a r  
leur  dens i t6  (0.487-0.614 g/cma), ma i s  n o n  p a r  la l ongueur  
de leurs  f ibres  (0.84-0.93 mm) .  
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Tapetal Development in the Anthers of Allium sativum L. and Allium longicuspis Re~el 

A llium sativum is an  e x t r e m e l y  va r i ab l e  species a n d  has  
been  g rown as a crop p l a n t  for a long t ime.  Cen t ra l -As ia t i c  
e n d e m i t e  A. longicuspis, dif fer ing f rom A. sativum b y  
exser ted  a n t h e r s  f rom the  p e r i a n t h ,  is t h o u g h t  to  be  t h e  
wild ances to r  of c o m m o n  garl ic ~. 

A. sativum and  A. longicuspis be long  to  t h e  diploid  
species of the  genus  Allium w i t h  t he  basic  c h r o m o s o m a l  
n u m b e r  W = 8 2-4. A cytological  i nves t iga t ion  of A. sati- 
rum proved  the  s t r ik ing  k a r y o t y p i c a l  v a r i a b i l i t y  of 
va r ious  cu l t iva r s  s. 

I n  b o t h  species t he  sexual  r e p r o d u c t i o n  is omi t t ed ,  an d  
bulb i l s  are fo rmed  in t he  inf lorescence besides  the  a b o r t i v e  

flowers. The  causes  of pol len  s ter i I i ty  are n o t  ye t  c lear  an d  
are exp la ined  b y  some a u t h o r s  as d eg en e ra t i o n  of t h e  
sporogenous  t i ssue  a t  d i f fe ren t  levels of a n t h e r  develop-  
m e n t  6-s. 

B u t  t h e r e  were no  d a t a  ava i l ab le  a b o u t  t h e  develop-  
m e n t  of t a p e t u m  - t h e  i n n e r m o s t  l ayer  of t h e  a n t h e r  sac 
wal l  - t h r o u g h  w h i c h  t h e  s p o r o p h y t e  affects  d e v e l o p m e n t  
of t h e  male  g a m e t o p h y t e .  

Materials and methods. T h e  cloves of A llium longicuspis 
Regel  were o b t a i n e d  f rom t h e  Cent ra l  B o t a n i c  G a r d e n  in 
Moscow, whi le  t h e  cu l t i va r  'Bzeneck3~ pali~Ak' se rved  for 
t h e  t r i a l  w i t h  Allium sativum L. var .  sativum. T h e  an-  
t he r s  were s amp l ed  f rom t h e  f lowers a t  t h e  praemeio t ic ,  
meio t ic  an d  pos tme io t i c  s tages  of d ev e l o p men t .  T h e  objec ts  
were f ixed in Ca rnoy ' s  f luid an d  s t a ined  b y  m e a n s  of mod-  
ified oreeine  m e t h o d  w i t h o u t  p r e t r e a t m e n t .  9 The  c o n s t a n t  
p r e p a r a t i o n s  were m a d e  of t h e  a n t h e r s  f ixed in Navag in ' s  
solut ion.  The  sect ions  10 b~m t h i c k  were s t a ined  b y  means  
of Caja l -Bro~ek ' s  m e t h o d  in  t h e  s a t u r a t e d  so lu t ion  of ba-  
sic fuchs ine  a n d  p ic ro ind igocarmine .  10 

Results and discussion. T h e  t a p e t a l  l ayer  is d i f ferent i -  
a t ed  a t  t h e  p r aeme i o t i c  s tage  of d e v e l o p m e n t  f rom t h e  
pa r i e t a l  t i s sue  of t h e  a n t h e r  sac wall .  A t  t h e  b e g i n n i n g  of 

Fig. 1. The cross section of the anther of AlHum sativum L. cv. 'Bze- 
neck~ pali~Ak'. Pollen tetrads are surrounded by persisting tapetal 
layer. • 220. 
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