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Results and discussion. Nucleoli  of in t e rphase  nuclei  of 
the  paraf f in-sec t ioned  and squashed  exp lan t s  f r equen t ly  
con ta ined  mate r ia l  t h a t  was ve ry  re t ract i le  unde r  phase  
con t r a s t  microscopy.  In  the  sec t ioned t issue th is  re- 
t ract i le  nucleolar  mate r ia l  appea red  a t  t imes  as fila- 
men tous  s t ruc tures  and at  t imes  as 'granules '  depend ing  
upon  i ts  spat ia l  o r ien ta t ion  wi th in  the  nucleoli. Squash  
prepara t ions ,  however ,  cons i s ten t ly  revealed the  presence  
of a def in i t ive  f i l amentous  nucleolar  c o m p o n e n t  (Figures 
1, 2, 3a, 3b) which o f t en t imes  looked like the  nucleolone- 
m a t a  descr ibed by  LA C o n e "  (compare Figure 1 wi th  
Figure  d of P la te  I I  of reference n u m b e r  6). Compress ion 
of the  retract i le  nucleolar  mater ia l  into few opt ical  p lanes  

dur ing  squash ing  was  mos t  l ikely a fac tor  responsible  for 
the  more  def ini t ive  opt ical  resolut ion of its f i l amentous  
na tu re  in t he  squash  p repa ra t ions  t h a n  in t he  sec t ioned 
mater ia l .  Phys ica l  d i sp lacemen t  of th is  nucleolar  com- 
p o n en t  in t he  squashed  t issue also served to s u b s t a n t i a t e  
its f i l amentous  na tu re  since its l inear  s t ruc tu re  was 
ev iden t  regardless  of the  var ied shapes  t h a t  i t  a ssumed 
dur ing  squashing.  

FABBRI 1~ has sugges ted  t h a t  nucleoli  of p l an t  cells 
conta in  granules which  m a y  give the  appea rance  of be ing 
f i l amentous  s t ruc tures  because of opt ical  ar t i facts .  
ESTABLE and  SOTELO5 consider  nucleolar  inclusions such 
as granules,  vacuoles,  or ne tworks  descr ibed by  o the r  
inves t iga tors  as be ing o p t i c a l  mi s in t e rp re t a t i ons  of t he  
f i l amentous  nucleolar  c o m p o n e n t  t h e y  call t he  nncleolo- 
nema.  Figures  3a and  3b shown here  are of pa r t i cu la r  
in te res t  in t h a t  the  f i l amentous  nucleolar  c o m p o n e n t  has  
assumed a rec tangu la r  appearance  following squashing,  
a shape  no t  l ikely to  be formed f rom r a n d o m  or ien ta t ions  
of granules or vacuoles.  The pe r s i s t en t  l inear i ty  wi th in  
the  re t ract i le  nucleolar  c o m p o n e n t  i r respect ive  of t he  
overall  shape  assumed under  the  phys ica l  pressure  of 
squash ing  likewise would n o t  be expec ted  if th i s  nucleolar  
c o m p o n e n t  consis ted of r an d o ml y - s i t u a t e  d inclusions 
such as granules or vacuoles  ins tead  of a f i l amentous  
s t ructure .  

The observa t ions  descr ibed here  do no t  preclude the  
exis tence of var ious  kinds of nucleolar  inclusions descr ibed 
by  o the r  inves t iga tors  ~, 4. They  do, however ,  conf i rm the  
presence  of a f i l amentous  componen t ,  t he  nucleolo- 
nemaS-7, ~6, in nucleoli of in t e rphase  nuclei  of l emon frui t  
t issue. 

Zusammen/assung. Die Anwesenhe i t  eines Nukleo-  
lonemas  in den Zwischenphasennukleo len  des Zi t ronen-  
f ruch tgewebes  wird  best~itigt. 

H. A. "[42ORDAN 

Fig, 1. Unstained squash preparation showing the prominent and 
highly retractile nueleolonema in the nucleohs. (See Figure d, 
Plate II of reference number 6.) Phase contrast. • 1350. 

Fig. 2. Unstained squash preparation which clearly shows the 
filamentous nature of the nueleolonema. Bright field microscopy 
using a Balzers green interference filter (547 nm). • 1350. 

Figs. 3a, 3b. Unstained squash preparation showing the highly 
retractile nueleolonema in the shape of a rectangle. Note that the 
filamentous nature of the nueleolonema in 3a is obscure and the 
nucleus and nueleolus are visible whereas in 3b the filamentous 
nature of the nucleolonema is apparent and the nucleus and nucleolus 
are no longer visible (see footnote 12 of reference number 1% Phase 
contrast. • 1350. N, nucleus; n, nucleolus. 
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In vitro Induction of F lowering  in Cucumis  sat ivus  L. 

Sex express ion in cucumber  has been  s tudied  by  using 
e i ther  whole  p lan t s  in vivo 1, 2 or isolated floral buds  in 
v i t ro  3. Recent ly ,  we have  found  t h a t  isolated shoot  
apices of th is  p l an t  can be grown in to  p lan t s  which  pro-  
duce flowers in vi tro.  This  t echn ique  should prove  very  
useful in s tudy ing  the  effects  of g rowth  regula t ing  
chemicals  and  env i ronmen ta l  factors  on sex express ion  of 
cucumber .  

Seeds of Cueumis sativus L. var.  'Long  Green Im-  
proved ' ,  a monoecious  var ie ty ,  were ob ta ined  f rom a 
commerc ia l  seed supp ly  house.  They  were steri l ized in a 
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5.25% sod ium hypoch lo r i t e  so lu t ion  for 8 m in  a n d  r insed  
5 t imes  in sterile,  glass redis t i l led  water .  The  seeds were 
g e r m i n a t e d  in Pe t r i  p l a t e s  on  a sucrose (2.0%) aga r  
(0.8%) m e d i u m  t h a t  was  a d j u s t e d  to  p H  5.5 before  au to-  
c lav ing  a t  121~ for 20 rain.  E a c h  p l a t e  c o n t a i n e d  
a p p r o x i m a t e l y  10 seeds a n d  was p laced  u n d e r  c o n t i n u o u s  
f luorescen t  i l l u m i n a t i o n  a t  25 ~ 2 ~ for 5 days  to al low 
ge rmina t ion .  

The  m e t h o d  of d i s s e c t i n g  ou t  t h e  shoo t  apex  was 
s imi la r  to  t h a t  used b y  BALL 4. A microscalpel ,  cons i s t ing  
of a piece of b r o k e n  razor  b lade  held  in a h e m o s t a t ,  was 
f l ame  s ter i l ized a n d  used to  r e m o v e  t he  apex  u n d e r  a dis- 
sec t ing  microscope.  I n  th i s  way,  on ly  1 or 2 of t h e  
younges t  v is ib le  leaf  p r i m o r d i a  r e m a i n e d  w i th  t he  apex.  
E a c h  excised apex  was p laced  u p r i g h t  on cu l tu re  m e d i u m  
in 125 ml  E r l e n m e y e r  flasks. Our  basic  n u t r i e n t  m e d i u m  
was t he  one used b y  VASIL 5 for a n o t h e r  cul ture .  The  cul- 
t u r e  m e d i u m  was ad ju s t ed  to  p H  5.5 before  au toc l a v i n g  
a t  121 ~ for 20 rain.  All inocu la ted  cu l tu res  were m a i n -  
t a i n e d  a t  25 • 2~ u n d e r  c o n t i n u o u s  f luorescen t  illu- 
m i n a t i o n  of a b o u t  225 foot-candles .  

V e g e t a t i v e  shoots  deve loped  f rom t h e  apices a n d  smal l  
leaves  could be  de t ec t ed  w i t h i n  2 weeks a f t e r  inocu la t ion .  
Shoo t  g rowth  was a c c o m p a n i e d  by  p ro l i fe ra t ion  of a sma l l  
a m o u n t  of callus (Figure 1) where  t h e  s t em base  was  in  
c o n t a c t  w i t h  t h e  m e d i u m .  Such  callus t i ssue  grew slowly 
an d  ceased to enlarge  a f t e r  a few weeks.  S u b s e q u e n t l y  i t  
p r o d u c e d  m a n y  roots .  R o o t  f o r m a t i o n  b y  t h e  callus was  
obse rved  on ly  a f t e r  severa l  m a t u r e  leaves  h a d  developed 
on  t h e  shoot .  

B e t w e e n  60 a n d  90 days  fol lowing inocula t ion ,  f lower 
buds  were obse rved  in severa l  cu l tu res  which  c o n t a i n e d  
10% coconu t  mi lk  in  a d d i t i o n  to  t h e  basic  nu t r i en t s .  
These  f loral  buds  deve loped  in to  a p p a r e n t l y  n o r m a l  maIe  
flowers (Figure  2) w i t h  t h e  cha rac t e r i s t i c  b r i g h t  yel low 
color. Pol len  p roduced  b y  these  f lowers appea red  mor-  
phologica l ly  iden t ica l  to  in v ivo  pol len samples  w h e n  
e x a m i n e d  microscopical ly .  G e r m i n a t i o n  tes t s  were n o t  
made.  

F lower  buds  c o n t i n u e d  to  be  p roduced  b y  these  cul- 
tu res  for  4 m o n t h s .  A t  no  t i m e  d u r i n g  t h a t  pe r iod  h a v e  
female  f lowers been  observed .  

GALUN et  al. ~ h a v e  obse rved  t h a t  monoec ious  c u c u m b e r  
p l a n t s  of t h e  Y o r k  S t a t e  P ick l ing  v a r i e t y  p roduce  on ly  
ma le  f lowers on  t h e  f i r s t  20 nodes  when  grown u n d e r  
l ong -day  cond i t ions  in  vivo.  As our  cu l tu red  p l a n t s  d id  
n o t  exceed 20 nodes  in length ,  in  v i t ro  sex express ion  
m i g h t  follow t h e  same  t endency .  

T h e  i n d u c t i o n  of f lower ing in cu l tu red  s t em t ips  has  
been  r epo r t ed  in some p l a n t s  ~-1~ I n  m a n y  of these  re- 
ports ,  t h e  or ig ina l  i nocu lum inc luded  y o u n g  leaves  or 
co ty ledons  in a d d i t i o n  to t h e  shoo t  apex.  In  Hdianthus 
annNus,  HENRICKSON 8 showed a n  abso lu te  r e q u i r e m e n t  
for some specific a m o u n t  of c o t y l e d o n a r y  t i ssue  to r e m a i n  
a t t a c h e d  to fhe  excised s t e m  t ip  in o rder  to  induce  
f lowering in v i t ro .  However ,  we h a v e  obse rved  f lowering 
in cu l tu res  of Cucumis sativus in wh ich  all b u t  t he  
y o u n g e s t  leaf  p r i m o r d i a  h a d  been  r e m o v e d  pr io r  to  
inocula t ion .  

Af ter  h a v i n g  ach ieved  t h e  successful  g r o w t h  of shoo t  
apices an d  the i r  f lower ing in vi t ro ,  we are n o w  c o n d u c t i n g  
e x p e r i m e n t s  to  s t u d y  t h e  effects of auxins ,  gibberel l ins ,  
k inins ,  photoper iod ,  an d  t e m p e r a t u r e  on t h e  express ion  
of sex in c u c u m b e r  11. 

Zusammen/assung. E r s t e r  Be r i ch t  f iber die Bl i i ten-  
b i l d u n g  e ther  h 6 h e r e n  Pf l anze  (Sch6ssl inge y o n  Cucumis 
sativus L.) im  Reagenzglas  u n d  m i t  s y n t h e t i s c h e m  
N/~hrstoff, welche  in der  N a t u r  m~tnnliche u n d  weib l iche  
Bl i i ten  h e r v o r b r i n g t .  
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Fig. 1. Young plants of Cucumis sativus 2 months after inoculation 
of shoot apices. Note the callus (C) at the base of the plant. • 1.5. 
Fig. 2. Four-month-old culture of Cucumis sativus bearing male 
flowers. One of the male flowers (F l is almost as large as those 
produced in vivo. • 1.5. 
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