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would  d i s rup t ,  w i t h  f r a g m e n t s  s t i l l  a t t a c h e d  to t he  ends  
of t h e  ch romosomes  (Figure  E). These  f r a g m e n t s  could 
be  used to r e c o n s t r u c t  t he  NM a t  t he  end  of cell  d iv i s ion  16. 

Rdsumd. La  microscopie  61etronique des n o y a u x  
m6io t iques  de l ' a m p h i b i e n  t6 t r ap lo ide  O. americanus et  
de la souris a p e r m i s  d % m e t t r e  l ' h y p o t h e s e  s u i v a n t  
laquel le  le complexe  s y n a p t o n 6 m i q u e  r6sul te  de l ' i nva -  

g i n a t i o n  de la m e m b r a n e  nucl6aire,  le synaps i s  g r an t  la 
cons6quence  de ce m6can isme .  
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Karyolo~ical Description of Three Species of the 

I n sp i t e  of t he  growing  n u m b e r  of karyologica l ly  s tud ied  
species, c o m p a r a t i v e  s tud ies  of b i rd  species, b o t h  close to  
each  o the r  a n d  f rom d i f fe ren t  popu la t ions ,  car r ied  ou t  so 
far  are s t i l l  insuff ic ient .  

Th i s  p a p e r  descr ibes  t he  k a r y o t y p e s  of W e s t  S iber ian  
a n d  Middle  As ian  r ep re sen t a t i ve s  of 3 species of spar rows  : 
Passer d. domesticus (3 nest l ings ,  2 a d u l t  males  a n d  1 adu l t  
female,  v ic in i t i es  of Novosib i rsk) ,  P. d. griseogularis 
(8 nes t l ings  a n d  2 a d u l t  males,  Dushanb6 ,  T a j i k i s t a n ) ;  
P. hispaniolensis (7 nest l ings ,  D u s h a n b 6 ;  i adu l t  temale ,  
Gheok-Tepe ,  T u r k m e n i a ) ;  a n d  P. montanus (1 nes t l ing ,  
2 a d u l t  males  and  3 females,  v ic in i t ies  of Novos ib i r sk ;  
1 a d u l t  ma le  and  female,  Dushanb6) .  

C h r o m o s o m e  p r e p a r a t i o n s  were o b t a i n e d  b y  d i rec t  
m e t h o d  f rom bone  m a r r o w  cells of p r e l i m i n a r i l y  colchici- 
n ized  nes t l ings  and  a d u l t  bi rds ,  accord ing  to c o n v e n t i o n a l  
cy togene t i ca l  t e c h n i q u e  1, and  s t a ined  in Giemsa.  For  each  
species a b o u t  25-30 m e t a p h a s e s  were ana lyzed .  

Domestic sparrow, Passer domesticus. 2 n : 7 6 .  On com- 
pa r i son  of k a r y o g r a m s  of 2 subspecies  of t he  domes t i c  
spar row,  no di f ferences  were f o u n d 3  I n  t he  c h r o m o s o m e  
c o m p l e m e n t  of th is  species, 12 c h r o m o s o m e  pai rs  are 
c lear ly  iden t i f i ab le  (Figure  1). The  f i rs t  s u b m e t a c e n t r i c  

Genus Passer 

c h r o m o s o m e  is r e m a r k a b l e  for i ts  size. Two n e x t  ch romo-  
somes ( s u b me t acen t r i c  an d  sub te locen t r ic ,  respect ive ly)  
are equa l  in  size b u t  sho r t e r  t h a n  t h e  f i rs t  ch romosome.  
The  4 th  c h r o m o s o m e  r ep re sen t ed  b y  a pa i r  of me tacen -  
t r ics  on m e t a p h a s e  p la t e s  in  males  is single in  females.  
This  al lows us to  i den t i fy  i t  as Z -ch romosome .  N e x t  to  
t h e m  in t h e  k a r y o t y p e ,  are 4 s u b m e t a c e n t r i c s - m e t a -  
cent r ics  of decreas ing  size. The  n e x t  2 c h r o m o s o m e  pairs ,  
of a b o u t  t h e  same  size, are  acrocentr ics .  The  smal l  
ac rocen t r ic  ch ro mo s o mes  N N l 1 - 1 2  call be  well  de tec ted  
on  m e t a p h a s e s  an d  m a y  be des igna t ed  as t r a n s i t i o n a l  to  
t h e  group of mic rochromosomes .  The  W - c h r o m o s o m e  in 
c h r o m o s o m e  sets of females  can  be  d e t e r m i n e d  r a t h e r  
d i s t inc t ly .  I t  is a s u b me t acen t r i c ,  t h e  12 th  or 13th  by  
size. 

The willow sparrow, P. hispaniolensis. 2 n = 7 6 ,  as in 
t h e  p reced ing  species. I n  t h e  i nd iv idua l s  s tudied,  f rom 
d i f fe ren t  areas,  t h e  c h r o m o s o m e  c o m p l e m e n t s  do n o t  
differ. The  ch ro mo s o mes  of t h i s  species are l ike those  in 

1 C.E. FORD and J. L. HAMERTON, Stain. Tech. 37, 247 (1956). 
2 S. I. RADJABLI and E. N. PANOV, Problems of Evolution (Novo- 

sibirsk) 2, 255 (1972). 

Fig. 1. Karyotype of female Passer domesticus. 
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Fig. 2. Karyotype of female Passer hispa~ciolemis. 

domest ic  sparrow, both  morphologica l ly  and according to 
their  posi t ion in the  ka ryogram (Figure 2). An except ion 
is only 1 aut0somic pair  (the 10th in our karyogram) and 
the  W-chromosome which show no shoulders in the  
chromosome set o f t h e  wil low sparrow (telocentrics). Such 
karyotypica l  differences could be condi t ioned by  a peri- 
centric inversion. The  Z-chromosome is the  4th in size, 
metacentr ic .  

The  tree sparrow,  _P. m o n t a n u s .  2n =78.  Unl ike  tile pre- 
vious species, in the  chromosome set of this one only 
8 pairs of macrochromosomes  call be designated.  Such a 
reduct ion  of the  number  of identif iable chromosomes is 
caused by the  absence of 2 metacentr ics  which are present  
in the  2 previous ly  described sparrow species. The rest 

autosomes and the  Z-chromosome of the  set look similar  
to those of the  others species. Unl ike  2 o ther  species, the  
W-chromosome is represented by  a ve ry  small  acrocentr ic  
(Figure 3). 

Among  the  birds studied, 1 female P.  rnon lanus  from 
Dushanb6 showed aber ran t  karyotype .  In  this  ka ryo type  
9 pairs of macrochromosomes  are identified. Bu t  chromo- 
somes f rom the  group of meta -submetacen t r ics  were 
grouped in pairs unsat isfactor i ty  (Figure 4~. Thorough 
analysis of about  20 metaphases  of this female shows 
tha t  4 chromosomes comprise  2 more or less hetero- 
morphica l  pairs, while 2 chromosomes are clearly wi thou t  
homologs. Morphological ly s imilar  chromosomes consist 
of 2 pairs of metacent r ics  in ka ryo type  of P.  domest icus ,  

Fig. 31 Karyotype of female Passer montanus. 



15. 11. 1972 Specialia 1371 

Fig. 4. Karyotype of hybrid female P. domesticus x P. montanus. 

b u t  t h e y  are a b s e n t  in  montanus - set. W e  conc lude  t h a t  
t h i s  k a r y o t y p e  is t he  resu l t  of h y b r i d i z a t i o n  of P. dome- 
sticus a n d  P .  monlanus. This  occas ional  d i scovery  of t h e  
h y b r i d  spa r row helps  to  f ind  homeologs  in  k a r y o t y p e s  of 
b o t h  species. The  change  of t h e  n u m b e r  of m e t a c e n t r i c s  
in  t h e i r  k a r y o t y p e s  seems to  be  a c c o u n t e d  for b y  a 
R o b e r t s o n i a n  r e a r r a n g e m e n t .  Pe rhaps ,  t h i s  is wi tnessed  
also b y  t he  dif ference in diploid  n u m b e r s  of these  2 species. 

Thus ,  b e t w e e n  t he  k a r y o t y p e s  of t he  3 spa r row species, 
t h e r e  are d i s t i nc t  differences.  Of special  i n t e r e s t  in th i s  
respec t  are t h e  domes t i c  and  t h e  wil low sparrows,  because  
in t h e  l i t e r a t u r e  t h e r e  is a c o m m o n  v iew oI t he  ex is tence  
of h y b r i d  zones in these  2 species. As an  e x a m p l e  of 
s t ab le  h y b r i d  p o p u l a t i o n  t h e y  ind ica t e  t he  fo rm 'italiae' 
which  is some t imes  g iven  t h e  r a n k  of species, Passer 
italiae 3, 4. I t  is k n o w n  t h a t  r e l a t ed  b i rd  species, even  w i t h  
morpho log ica l ly  iden t i ca l  ka ryo types ,  c a n n o t  give fer t i le  
progenyS,  G. W e  do no t  k n o w  w h e t h e r  obse rvab le  ka ryo-  
t yp i ca l  d i f ferences  are qu i t e  enough  for  p r e v e n t i n g  of 
spar rows  hyb r id i za t i on .  Never the less ,  t h e y  m a y  be  used 
in r ecogn i t ion  of 'c lear '  and  ' h y b r i d '  p o p u l a t i o n s  of 
domesticus - hispaniolensis group.  

So far  we h a v e  d a t a  on  c h r o m o s o m e  sets  of E u r o p e a n  
r e p r e s e n t a t i v e s  of on ly  t he  domes t i c  spa r row T, s. T h e  
ch romosomes  of t h e  wil low spa r row f rom E u r o p e a n  area  
has  no t  been  s tudied .  

K a r y o t y p e  of domes t i c  spa r row f rom the  v ic in i t ies  of 
B o n n  s is d i f fe ren t  f rom t h a t  descr ibed  here  b y  t h e  absence  
of one m e t a c e n t r i c  c h r o m o s o m e  pair .  However ,  t h e r e  is a 
full  r e s e m b l a n c e  b e t w e e n  our  d a t a  and  p rev ious ly  p u b -  
l i shed resu l t s  of VAN BRINI~ 7. The  l a t t e r  gives r eason  to  
suppose  t h a t  t he re  was r a t h e r  an  i n a c c u r a c y  in t h e  
fo rmer  descr ip t io~  of k a r y o t y p e  t h a n  a rea l  k a r y o t y p i c  
d i f ference in eu ropean  popu la t ions ,  a n d  t h a t  t he  chromo-  
some sets  of As ian  a n d  E u r o p e a n  r e p r e s e n t a t i v e s  of t h e  
domes t i c  spa r row do no t  differ  be tween  themse lves .  Fo r  
t he  f ina l  so lu t ion  of domesticus - hispaniolensis quest ion,  
f u r t h e r  s t u d y  of c h r o m o s o m e  c o m p l e m e n t s  of b o t h  pa ren -  
t a l  a n d  h y p o t h e t i c a l  h y b r i d  fo rms  would  be  of g rea t  
in te res t .  

As for t h e  k a r y o t y p e  of P.  montanus, t h e  same  s i t ua t i ons  
as w i t h  P. domesticus t a k e  place. Our  desc r ip t ion  of 

P. montanus k a r y o t y p e  is in  full  accordance  w i t h  t h a t  of 
HAMMAR 9 b u t  disagrees  w i t h  t h a t  of CASTROVII~JO et  al s. 
I t  seems p r o b a b l e  t h a t  ch ro mo s o mes  of P. montanus are 
also t h e  same  in d i f fe ren t  po in t s  of t h e  range.  Karyo-  
typ ica l  d i f ferences  b e t w e e n  t h e  t ree  a n d  t h e  domes t i c  
spar rows  descr ibed b y  us in t h e  As ian  forms  are va l i d  
also for t h e  E u r o p e a n  r e p r e s e n t a t i v e s  of these  species. 

As far  as domesticus - montanus h y b r i d  is concerned ,  
here  is t h e  f i rs t  cytological  desc r ip t ion  of in terspeci f ic  
b i rd  h y b r i d  in t h e  wild. I t  m a y  be  i n t e r e s t i ng  to no te  
t h a t  ex te r io r  cha rac t e r s  of th i s  h y b r i d  female  do n o t  
differ  f rom those  of P. montanus. 

BblBO~Ibl .  KapHOTmlbI ~0MOBOF0, HCHaHC~<0r0 H noneB0ro 
B0p06beB 0TJIHtlaIOTCfl KaK rio M0p(~0JIOFHH Xp0M0C0M~ TaN I4 
3HaqeHHfIMH )IHIIJIOH]~HbIX qFICeYl. OgHapy)KeHHble pa3JIHqHfl 
MOFJIH 6BI~ Bep0IITHO, c2ly)KHTb ~Jlfl pacnoaHaBaHHfl ~tlHCTt~lX ~ 
H 'rvI6p!4~HblX' oco6e~ B 30HaX ripejIrtOJlO~gTeJlt, HO~ FH6pHRH- 
3aRHH ~0MOBOF0 H HCHaHCKOF0 B0p06beB. "51 eBp0IIe~CKHX H 
a3HaTCKHX llpe~cTaBHTeJie.~ ~0MOBOFO B0p06bn, a TaK)Ke y 
no~eBoro, xp0M0C0MHble Ha60pbl 0/IHHaKOBbl. KaptlOTH[I, rip0- 
Me)KyT0qHbl~ ri0 M0p(~0JIOFHqeCt(HM xapaKTepHCTHKaM Me~/Iy 
KapHOTHIIaMH ~IOMOBOF0 H llOJIeB0r0 B0p06beB~ 0IIHCaH Jl;Ifl 
CaMKH C qbeHOTHHOM P. molctr~cus. 
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