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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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Fig. 2. The longitudinal section of the anther of A llium sativum L. cv. 
'Bzeneek~ pali~k'  at the postmeiotic stage of development. • 220. 

meiosis,  in  b o t h  species A. longicuspis a n d  A. sativum 
t a p e t u m  a s ingle- layer  row of t h e  cells fo rms  of isodia-  
me t r i c  shape,  s u r r o u n d i n g  t h e  sporogenous  t i ssue  b o t h  
f rom t h e  ou te r  a n d  inne r  sides. I n  t h e  course  of zygotene  
a n d  p a c h y t e n e  of PMCs, t h e  i n t ens ive  endomi to i c  pro-  
cesses t a k e  place  a c c o m p a n i e d  b y  t h e  s t r u c t u r a l  change  
of t h e  nucle i  w i t h o u t  v is ib le  coil ing of chromosomes .  

The  t a p e t a l  cells keep un inuc l ea r  in  m o s t  cases, 
b i n u c l e a r  cells w i t h  d i s t i nc t  nucle i  can  be  seen on ly  
rare ly .  The  course of meiosis  of PMCs is qu i te  normal ,  t he  
homologues  in  pa i r s  f o rm  8 b i v a l e n t s  w i t h  2-3  c h i a s m a t a  
of t e r m i n a l  type .  T h e  kinesis  of t h e  c h r o m o s o m e s  in  AI  
a n d  A I I  is r egu la r  a n d  a t  t h e  end  of t h e  h o m e o t y p i c a l  
meiosis  t h e  c o m m o n  wal l  of t h e  t e t r a d s  is b r o k e n  an d  t he  
microspores  are  released in to  t h e  c a v i t y  of t h e  a n t h e r  sac. 
I n  t h e  course of meiosis,  a c o n t i n u o u s  r ing  of t h e  cells 
wh ich  su r rounds  d iv id ing  PMCs is fo rmed  b y  t h e  t ape -  
turn .  A t  t h e  s tage  of t h e  t e t r ads ,  i n d i v i d u a l  a n t h e r  sacs 
differ  f rom one a n o t h e r  b y  t h e  q u a n t i t y  of pe r s i s t ing  
t a p e t a l  t i s sue  (Figure  1). A t  t h e  pos tme io t i c  s tage  of 
d ev e l o p men t ,  t h e  h y p e r t r o p h y  of t h e  whole  t a p e t a l  l ayer  
occurs  in  b o t h  species;  t h e  t a p e t a l  layer  grows in to  t he  
c a v i t y  of the  a n t h e r  sac (Figures 2 a n d  3). A t  t h i s  p h a s e  
of microsporogenes i s  t h e  a b o r t i o n  of microspores ,  wh ich  
s top  t h e i r  d e v e l o p m e n t  before  t h e  b e g i n n i n g  of t h e  f i r s t  
po l len  mitosis ,  p r o b a b l y  occurs. 

A regu la r  course  of meiosis  in  Allium satiwtm, which  
has  b e e n  recorded  even  b y  o the r  authorsT,  S, is closely 
connec ted  w i t h  n o r m a l  func t i on  of t h e  t a p e t a l  p ro top las t s ,  
t h e  secre t ions  of wh ich  t a k e  pa r t ,  a m o n g  others ,  in  t h e  
precise  s y n c h r o n i z a t i o n  of t h e  r educ ing  d iv i s ion  of t h e  
sporogenous  t i ssue  in t h e  a n t h e r  sac. S imi la r  s i t u a t i o n  in  
d.  longicuspis gives ev idence  a b o u t  close r e l a t i onsh ip  of 
th i s  species to  t h e  c o m m o n  garlic.  I n  b o t h  species t h e  
pol len  a b o r t i o n  occurs  only a t  t h e  pos tme io t i c  phases  of 
deve lopmen t .  

T h e  p r i m a r y  wrong  cause  of t h i s  p h e n o m e n o n  can  be  
found  in t h e  false f u n c t i o n  of t a p e t u m  as t h e  sporogenous  
t i ssue  express ing  b y  i ts  h y p e r t r o p h y .  

I n  richer words,  t h e  p h e n o m e n o n  of s t e r i l i t y  is p r i m a r i l y  
real ized a t  t h e  s p o r o p h y t e  level  a n d  on ly  secondar i ly  
expressed  a t  t h e  ma le  h a p l o p h a s e  level.  S imi la r  causes  
of t h e  pol len  s t e r i l i t y  in  Ang iospe rms  are qu i t e  f r e q u e n t  
a n d  were also obse rved  in  connex ion  w i t h  cy top la smic -  
genic ma le  s t e r i l i t y  in  Allium cepa 11, as wel l  as in  t h e  
in terspeci f ic  h y b r i d s  of some Allium sp. 13 

Zusammen/assung. Die Meiosis PMZ  verl/~uft bet  A llium 
sativum L. wie s u c h  be i  A. longicuspis Regel  b is  zur  Bil-  
d u n g  y o n  e inke rn igen  Mikrosporen  normal .  D a n n  un te r -  
b l e i b t  die ers te  Pol lenmitos is .  Mi t  t ier p o s t m e i o t i s c h e n  
P o l l e n a b o r t i o n  h / ing t  u n m i t t e l b a r  eine F e h l e n t w i c k l u n g  
der  T a p e t a l s c h i c h t  z u s a m m e n ,  die s ich  d u r c h  H y p e r -  
t r o p h i c  man i fes t i e r t .  

Fig. 3. ~l'he cross section of the anth@r of Allium Zongicuspis Regel at 
the postmeiotic stage of development. Uninuclear microspores are 
urrounded by hypertrophic tapetal layer. • 250. 
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