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60 blas tomeres) ,  is composed  of 7 chromosomes  which  are 
clearly recognizable and  comparab le  wi th  the  chromo-  
somes which are found in the  female embryos .  Only  in 
embryos  which  pe r t a ined  to  ve ry  later  stages, a few diploid 
me taphase s  were observed.  I t  is therefore  possible to  
establ ish,  by  using qui te  s imple techniques ,  tha t ,  a t  
least  in one he te rogonic  Rotifer ,  male somat ic  cells bear  a 
haploid  ch romosome  set.  

The b las tomeres  of male  embryos  are all haploid  as far 
as t h e  5 t h - 6 t h  cleavage-divis ion a t  least,  and  only  af ter-  
wards  can one find a few diploid metaphases ,  which  
p r e sumab ly  cor respond  to t he  te t rap lo id  sets  t h a t  are 
found in female embryos .  

TAUSON'S resul ts  concerning diploidy in males  of 
Asplanchna intermedia are possibly based on ar tefacts .  

As regards  the  d i f ferent  n u mb er s  (n-8, 2n-16) of STORCH 6, 
we can e i ther  assume t h a t  the  popula t ion  observed  by  
S~ORCH had  a d i f fe ren t  n u m b e r  of chromosomes ,  or t h a t  
the  t echn ique  employed  in 1924 led to fau l ty  count ings.  

Riassunto; Mediante  l ' impiego di tecniche  appropr i a t e  
s t a to  possibi le  definire il corredo cromosomico di 

Asplanchna priodonta Gosse 1850 (Rotator ia)  e dimo- 
s t ra re  a lmeno per  una  specie di Rotiferi ,  che i maschi  
sono aploidi.  
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Giemsa Banding and Heterochromatin Distribution in Ornithogalum 
Ill r ecen t  years,  l inear d i f ferent ia t ion  of chromosomes ,  

by  s ta in ing wi th  f luorochrome compounds  or Giemsa, 
have  fac i l i ta ted  the  qua l i ta t ive  s tudy  of he t e roch ro ma t i n  
d i s t r ibu t ion  in the  genome of various organisms 1-*. 
Fur ther ,  t he  he te rochromat i c  regions have  been  shown to 
be the  preferent ia l  sites for rad ia t ion  and chemical ly  in- 
duced ch romosomal  aber ra t ions  5-s. In  the  p resen t  paper ,  

Fig. 1. Karyotype of Ornithogalum virens (Feulgen stained). • 2,000. 

we repor t  t he  d i s t r ibu t ion  of he t e roch roma t in  on the  
chromosomes  of a Liliaceous plant ,  Ornithogalum virens. 
This p lan t  has  fairly large chromosomes  bu t  few in n u mber  
(2 n = 6); it  therefore  seems to  be ideal mater ia l  for 
s tudy ing  the  re la t ionship  be tween  he t e roch roma t in  dis- 
t r ibu t ion  and the  localization of induced breaks  in the  
chromosomes.  

Material and methods. The procedure  adop ted  for Giemsa 
s ta in ing is similar to  t h a t  descr ibed by  SARMA and  
NATARAJAN 9 and SCHWEIZER 10. Chromosome prepara-  
t ions  were made  f rom the  root  mer i s t em of germina t ing  
seeds or sprout ing  bulbs  of Ornithogalum. R o o t  t ips  of 
abou t  1-2 cm length  were p re t r ea t ed  wi th  sa tu ra t ed  
aqueous solution of e -b ro mo n ap h t h e l en e  for 30 rain and 
fixed in 3 : 1 alcohol-acetic acid mixture .  F ixed  root  t ips  
were hydro lyzed  for 2-5 min a t  60~ in 0.1 N HC1 and  
squashed in 45% acetic acid on gelat inized slides. The 
cover-slips were r emoved  by  freezing the  slide in l iquid 
ni t rogen.  The slides were washed  in 90% and in absolute  
ethanol ,  air dr ied  and  t r ea t ed  wi th  sa tu ra t ed  aqueous 
solut ion of bar ium hydrox ide  a t  40-50~ for 6 inin for 
alkali dena tu ra t ion .  Al!~ali t r e a t m e n t  was t e rmina t ed  by  
2 washes  for 2 min each in w a r m  disti l led wa te r  followed 
by  washing  in runn ing  water  for 30 min.  The slides were 
then  incuba ted  in 2 •  (0.3 M NaC1 + 0.03 M tri- 
sodium citrate,  p H  7.0) a t  60~ for 2 h. The p repara t ions  
were s ta ined in Giemsa solut ion (2 ml  of Giemsa stock 
solution, p repa red  f rom E. Merck Giemsa powder,  in 
100 ml of S6rensens phospha t e  buffer,  p H  6.8) for 1 h a t  
room tempera tu re .  Excess  s ta in  was removed  b y  repea ted  
washing in disti l led wa te r  till a clear different ia l  s ta ining 
of chromosomes  was achieved.  P repara t ions  were made  
p e r m a n e n t  by  mo u n t i n g  the  air-dried slides in euparol.  

Fig. 2. Giemsa stained mitotic chromosonles showing the banding 
pattern. • 2,000. 
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Results and discussion. K a r y o t y p e  analysis  made  f rom 
normal  feulgen s ta ined p repara t ions  showed t h a t  all the  
chromosomes  in th is  species are sub- te locent r ic  (Figure 1). 
Of the  3 pairs,  one is satel l i ted and a lmost  equal  in l eng th  
to the  2nd pair,  app rox ima te ly  measur ing 8.5 and 7.75 ~m 
respect ively .  The 3rd pair  is the  smal les t  of the  th ree  
(6 Izm). 

Giemsa s ta in ing revealed t h a t  all the  3 pairs  of chro-  
mosomes  possess a d is t inc t  C-banding p a t t e r n  (Figure 2). 
Of the  to ta l  6 bands  observed in a haploid  complement ,  
the  sa te l l i ted chromosome,  ch romosome  I has  3 conspicu-  
ous bands  as compared  to  the  2nd ch romosome  which  has  
only  a single band.  Chromosome I i t ,  the  smal les t  one in 

Relative position of C-bands on the long arms of respective chromo- 
somes of Ornithogalum vil'ens 

Serial Chromosome Location with Size of the band 
number of on which reference to (t~m) 
the band located centromere of the 

carrier 
chromosome 
(distance in,um) 

Band 1 Chromosome I < 0.01 0.75 
2 Chromosome I 2.0(1 0.25 
3 Chromosome I 3.00 0.50 
4 Chromosome II % 0.01 0.50 
5 Chroinosome I 1 [ < 0.01 0.50 
6 Chromosome III 1.00 0.50 
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[;ig. 3. l)iagramatic representatiott of the distribution of bands in 
relation to their relative position and ~ize of the chron)osollle coin- 
plement. Hands are numbered froln 1 6. Scale: I /*m 4 rain. 

the  genome,  revealed 2 bands .  Since these  bands  are 
d is t inc t ly  localized along the  l eng th  of the  each chromo-  
some, an accurate  and  easy ident i f ica t ion  of the  chromo-  
somes is possible a t  a glance. E a c h  of these  6 bands  is 
des igna ted  by  serial n u m b e r  s t a r t ing  f rom 1 to 6. The 
d is t r ibu t ion  of the  bands  in re la t ion to the i r  re la t ive  
posi t ion and  size of the  normal  ch romosome  complement ,  
cen t romere  being the  reference point ,  is given in the  Table 
and  represen ted  d iagramat ica l ly  in Figure  3. Based on the  
m e a s u r e m e n t  of C-band regions in relat ion to  the  to ta l  
haplo id  ch romosome  complement ,  ap p ro x i ma t e l y  13.5% 
of t he  genome is he te roehromat ic .  

Observa t ions  made  on the  in te rphase  nucleus in Giemsa 
s ta ined  p repara t ions  show 12 da r ldy  s ta ined  bodies  corre- 
sponding  to the  n u m b e r  of C-bands  on me taphase  chro-  
mosomes  (Figure 4). I t  is general ly  bel ieved t h a t  the  num-  
ber of dark ly  s ta ined regions or ch romocen t re s  in an  in- 
t e rphase  nucleus is less t h a n  the  n u m b e r  of C-bands in a 
genome, indicat ing t h a t  homologous  chromosomes ,  prob-  
ably  form c o m m o n  chromocent res .  Even  in Haplopappus 
gracilis, known to have  smal les t  n u m b e r  of ch romosomes  
in p l an t  k ingdom (2 n = 4), AraES and MITRA 11 repor ted  
less n u m b e r  of blocks of condensed  ch roma t in  in in ter-  
phase  nucleus as compared  to the  n u m b e r  of he te rochro-  
mat ic  segments  observed at  mitosis.  Chromocent r ic  
associat ion be tween  the  chromosomes  has been impl ica ted  
in the  i nvo lvemen t  of he t e roch roma t in  in rad ia t ion  and  
chemica l ly  induced exchange  format ions l~- lL  fn  the  
p resen t  s tudy,  the  observa t ions  on the  occurrence of 
individual  ch romocen t res  in in te rphase  nucleus and  the i r  
cor respondence  to  the  n u m b e r  of C-bands  in me taphase  
chromosomes ,  offer unique o p p o r t u n i t y  for s tudy ing  the  
re la t ionship  be tween  the  d i s t r ibu t ion  of h e t e ro ch ro ma t in  
and mu tagen - induced  chromosomal  aberra t ions .  

Summary. In  Ornithogalum virens, following Giemsa 
staining,  the  mi to t ic  ch romosomes  revealed d is t inc t  C- 
banding  pa t t e rn .  In t e rphase  nucleus also showed 12 
chromocen t res  cor responding  to tile number  of C-bands.  
Based on the  measu remen t s  o~ C-bands,  abou t  13.5% of 
the  genome is he te rochromat ic .  
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Fig. 4. (;ielnsa stained interphase nueleu~ showing the chromo- 
eentres, x 2,000. 
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