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twice a t  100 ~ for 30 min.  The  l a t t e r  mode  of s te r i l iza t ion  
was also appl ied  to t he  med ia  where  sucrose was replaced  
b y  sugar  mix tures .  

The  p l acen tae  were c u l t i v a t e d  a t  25 ~ in t he  d a r k  for 
12 weeks a f te r  po l l ina t ion .  The  e x p e r i m e n t s  were per-  
fo rmed  in 2 sets, each  v a r i a n t  invo lv ing  20 ovaries.  T h e  
resul t s  were e v a l u a t e d  s t a t i s t i ca l ly  us ing t he  analys is  of 
va r i ance  a n d  D u n c a n ' s  test .  

t~esults and discussion. G e r m i n a t i n g  seeds in s i tu  ap-  
peared  as ear ly  as 6 weeks a f t e r  pol l ina t ion ,  b u t  on ly  in 
those  media ,  wh ich  c o n t a i n e d  a m i x t u r e  of glucose a n d  
f ructose  w i t h o u t  sucrose (FigUre 1). D u r i n g  f u r t h e r  2 
weeks of cu l t iva t ion ,  t he  n u m b e r  of g e r m i n a t e d  seeds 
cons ide rab ly  increased  (up to 32% in the  case of m e d i u m  
wi th  i n v e r t  sugar) a n d  some g e r m i n a t i n g  seeds also oc- 
cured  in t he  med ia  w i t h  sucrose. T he  h ighes t  g e r m i n a t i o n  
du r ing  t he  whole  per iod  f rom t he  6 th  to t he  12th  week  
a f te r  po l l ina t ion  was regis tered  on  t he  m e d i u m  c o n t a i n i n g  
a m i x t u r e  of equa l  p a r t s  of glucose and  f ructose  (med ium 
4). Sh i f t ing  th i s  p r o p o r t i o n  e i the r  in  f avour  of glucose 
(med ium 5) or f ruc tose  (med ium 6) caused  a decreased in 
the  r a t e  of ge rmina t ion .  S t a t i s t i ca l  ana lys i s  of t he  per-  
cen tage  of g e r m i n a t e d  seeds 12 weeks a f te r  po l l i na t i on  re- 
vea led  s ign i f ican t  differences  be tween  the  3 med ia  w i t h  
sucrose a n d  med ia  4, 5 a n d  6 and  showed the  h ighes t  ger- 
m i n a t i o n  on  m e d i u m  4 (Figure 2B). The re  is no s igni f icant  
difference be tween  med ia  5 and  6 and  be tween  the  au to -  
c laved  and  n o n - a u t o c l a v e d  sucrose media .  I t  is of i n t e r e s t  
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Fig. 2. Mean number of seeds per ovary (A) and percentage of in situ 
germinated seeds (B) 12 weeks after pollination of excised placentae 
in vitro. For media description see Figure 1. 

t h a t  i n v e r t  sugar  did  no t  affect  t he  g e r m i n a t i o n  w h e n  
appl ied  in a m i x t u r e  w i t h  2 p a r t s  of sucrose. On the  o the r  
h a n d ,  glucose or f ruc tose  w h e n  appl ied  alone, h a d  a de- 
t r i m e n t a l  effect  on t he  f o r m a t i o n  of seeds : in  m o s t  ovar ies  
no  seeds developed,  qu i te  excep t iona l ly  a few seeds were 
se t  (unpub l i shed  da ta ) .  

Rega rd ing  t he  m e a n  n u m b e r  of seeds per  ovary ,  a 
s imi la r  s i t ua t ion  was found  as in t he  case of seed ger- 
m i n a t i o n  in s i tu  (Figure 2A). However ,  t he  s t a t i s t i ca l  
t r e a t m e n t  of t he  d a t a  showed  t h a t  on ly  m e d i u m  4 con-  
t a i n ing  i n v e r t  sugar  s ign i f ican t ly  s t i m u l a t e d  seed set  w i t h  
respec t  to  t he  con t ro l  med ia  c o n t a i n i n g  on ly  sucrose. 

A l t h o u g h  t he  2 e x p e r i m e n t s  were pe r fo rmed  wi th in  1 
week, t he  n u m b e r  of seeds per  ovary ,  as well as seed ger- 
m i n a t i o n  was h ighe r  in t he  f i rs t  e x p e r i m e n t  t h a n  in the  
second one (Figure 2). W e  assume t h a t  th i s  m a y  be re- 
l a t ed  to  some differences  in  the  physiological  s t a t e  of t h e  
ovar ies  caused  b y  a v a r i a t i o n  of e n v i r o n m e n t a l  condi t ions  
such  as l uminos i ty  a n d  t e m p e r a t u r e .  

I t  is genera l ly  accep ted  that sucrose is t he  bes t  sugar  
c o m p o n e n t  for m e d i a  used in p l a n t  cell, t i ssue and  o rgan  
cul ture .  This  is based  on m a n y  expe r imen t s  m a d e  w i t h  
va r ious  p l a n t  p a r t s  and  species in  which  the  g r o w t h  effect 
of d i f ferent  sugars  was compared .  The  excized embryos  of 
m o s t  p l a n t s  9 and  y o u n g  seedlings of tobacco  10 were found  
to  grow in v i t ro  b e t t e r  in suc rose -con ta in ing  med ia  t h a n  
in t he  presence of o the r  sugars,  inc lud ing  glucose a n d  
fructose.  Our  resul t s  coincide w i t h  these  obse rva t ions  in  
t h a t  sucrose c a n n o t  be replaced  e i the r  b y  glucose or b y  
fructose.  T h e y  show, however ,  t h a t  each  of these  mono-  
sacchar ides  has  a specific i m p o r t a n c e  for the  n u t r i t i o n  of 
p l acen tae  and  for t he  d e v e l o p m e n t  of ovules  in to  m a t u r e  
seeds, and  w h e n  suppl ied  in a m i x t u r e  as i n v e r t  sugar,  
t h e y  br ing  a b o u t  even  b e t t e r  seed f o r m a t i o n  t h a n  t he  
m e d i u m  wi th  sucrose. On the  o the r  hand ,  in pol len tube  
cu l ture  11 and  in ba r l ey  embryos  12, sucrose could no t  be 
ful ly replaced b y  t he  m i x t u r e  of glucose a n d  fructose.  

Rega rd ing  the  s t i m u l a t o r y  effect  of i n v e r t  sugar  on  
seed g e r m i n a t i o n  on  p lacentae ,  no s imi lar  obse rva t ions  
h a v e  to  our  knowledge  been  m a d e  so far, a n d  for i ts  un -  
d e r s t a n d i n g  f u r t h e r  i nves t iga t ions  are needed.  
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Summary. I n  Heliconia bihai L. ' b i n a r y  f ission'  and  b u d d i n g  occur  in v ivo in  mierospores  wh ich  arise f rom diads,  b y  
fu r rowing  of t he i r  wall. F r e q u e n c y  of th i s  a b n o r m a l  p h e n o m e n o n  cons ide rab ly  increased in ma te r i a l s  sub jec ted  to cold 
t r e a t m e n t .  

The  course of d e v e l o p m e n t  of t he  male  g a m e t o p h y t e  is 
r e m a r k a b l y  un i fo rm  in angiosperms2,  b a r r i n g  a few un-  
usual  s i t ua t ions  as in Hyacinthus 3, Ornithogalum 4, Pe- 
tunia a and  Ophiorrhiza*. This  no te  deals w i t h  t he  occur-  
rence  in v ivo  of ce r t a in  d e v e l o p m e n t a l  a b n o r m a l i t i e s  in  
microspores  of Heliconia bihai L. (Musaceae).  

Meiosis and  s tages  of d e v e l o p m e n t  of microspores  were 
s tud ied  f rom flower b u d s  col lected f rom p l a n t s  growing  in 
field cond i t ions  as well  as f rom inf lorescences  exposed to  
cold t r e a t m e n t  (10-15~ for 24-36 h. Meiosis in t he  

species is found  to  be  n o r m a l  w i t h  t he  fo rma t ion  of 12 
b i v a l e n t s  a t  M I, excep t  for fa i lure  of second divis ion in 
1 0 - 1 5 %  of t h e  PMC's ,  and  as a result ,  b o t h  t e t r a d s  a n d  
diads  are fo rmed  a t  t he  end  of meiosis. The  microspores  
t h a t  h a v e  deve loped  f rom t h e  diads  are larger  in  size 
(45 txm in d iamete r )  t h a n  those  deve loped  f rom tile nor-  
ma l  t e t r a d s  (32 Fm). A b o u t  30 h a f t e r  meiosis, t he  nuc leus  
of t he  larger  microspores  d iv ides  to  fo rm 2 equal ly  sized 
d a u g h t e r  nuclei,  whi le  t h a t  of t he  n o r m a l  microspores  re- 
m a i n  u n d i v i d e d  (Figure  1). Fol lowing this ,  t he  larger  bi-  
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nucleate  microspores  elongate,  and  a large p ropor t ion  of 
t h e m  s t a r t  furrowing of the i r  wall across the  middle  
region, which grows progress ively  deeper  t h e r eb y  se- 
pa ra t ing  t h e  2 nuclei  to t he  2 halves  of t he  cons t r ic ted  
microspore  (Figure 2). The furrowing becomes  comple te  
in abou t  48 h af ter  its ini t iat ion,  f inally dividing the  de- 
veloping microspore  into 2 more  or less equal ly  sized 
' daugh te r  pollen' .  In  a small  p ropor t ion  of such micro- 
spores, furrowing of the  wall is found  to be a symmet r i ca l  
resul t ing in the  fo rmat ion  of var iously  sized buds  (Figure 
3). F r e q u e n c y  of the  diads as well as incidence of the  ab- 
normal  p h e n o m e n o n  showed considerable  increase (25 to  
300/0) in mater ia ls  sub jec ted  to  cold t r e a t m e n t .  

The abno rma l i t y  observed in the  p re sen t  species is 
clearly a depa r tu re  f rom the  normal  course of develop-  
m e n t  of the  microspore.  A p h e n o m e n o n  comparab le  to 
this  is known  in Petunia 5, in which  a symmet r i ca l  furrow- 
ing of the  wall is r epor ted  to  occur in a small  p ropor t ion  
of the  normal  microspores,  while in the  p re sen t  species the  
furrowing is p r e d o m i n a n t l y  symmet r i ca l  resul t ing in a 
' b ina ry  fission' of the  developing microspores  t h a t  have  
developed f rom the  diads, a p h e n o m e n o n  no t  so far known  
in angiosperms.  The abno rma l i t y  descr ibed here occurs 
spon taneous ly  in p lan t s  growing in normal  field condit ions,  
and it is cons i s ten t ly  not iced  in mater ia ls  collected f rom 
di f ferent  localities in th is  region, and  hence  this  m a y  be 
under  genet ic  control .  However ,  i t  is in te res t ing  t h a t  t he  
f requency  of its incidence increases cons iderably  in cold- 
t r ea ted  mater ia ls  which  indicates  t h a t  the  p h e n o m o n  is 
grea t ly  influenzed b y  the  effect  of env i ronment .  

Figs. 1-3. Developing microspores of Heliconia bihai L.• 
1. The small round mierospore is the oJ~e developed from a normal 
tetrad, with its nucleus remaining undivided. The larger elongated 
mierospore is the one developed from a diad with its nucleus divided 
into two. 2. One of the large elongated binucleate microspores under- 
going symmetrical furrowing of its wall. 3. Another large micro- 
spore undergoing asymmetrical furrowing of the wall producing a 
small bud. 
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Summary.  Normal  h u m a n  lymphocy te s  were cu l tured  for 72 h wi th  d i f fe rent  doses of B r d U .  The analysis  of me taphase s  
processed wi th  the  BrdU-Giemsa  me thod  shows t h a t  in leukocyte  cul tures  3 d i f fe rent  l y m p h o c y t e  popula t ions  coexist  
which are able to  pe r fo rm 1, 2 or 3 rounds  of repl icat ion in vitro.  Moreover,  i t  was concluded t h a t  5 btg/ml is the  mini-  
mal  dose of B r d U  inducing good d i f ferent ia t ion  in the  areas of s is ter  ch romat id  exchanges.  

I t  is well known  t h a t  l y m p h o c y t e s  cul tured  for 72 h in 
the  presence  of P H G  m a y  pe r fo rm one or more  mi to t ic  
divisions ~, 3. However ,  the  percen tage  of ceils in the  1st, 
2nd or 3rd division a t  the  m o m e n t  of ha rves t ing  the  cul- 
ture  has  no t  been  de t e rmined  ye t  wi th  accuracy.  

I t  has  been  d e m o n s t r a t e d  t h a t  ch romosomes  which  
have  incorpora ted  5-bromo-2 deoxyur id ine  (BrdU) into 
i ts  D N A  have  decreased Giemsa s ta inabi l i ty  or quenched  
fluorescence wi th  Hoechs t  33258 which are direct ly  pro-  
por t ional  to the  amounfi of B r d U  in the  D N A  molecule 4-7. 
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