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e u c h r o m a t i c  sho r t  a rms  (Figure d). 8 Peromyscus were  
h o m o z y g o u s  for a b i a r m e d  pa i r  10 w i t h  h e t e r o c h r o m a t i c  
sho r t  arms,  L422 was h o m o z y g o u s  for  a b i a r m e d  pa i r  10 
w i t h  e u c h r o m a t i c  sho r t  a rms  (Figure e), a n d  L195 was 
he te rozygous .  3 ind iv idua l s  were h o m o z y g o u s  for a 
b i a r m e d  pa i r  18 w i t h  e u c h r o m a t i c  sho r t  a rms  a n d  3 in- 
d iv idua l s  were he te rozygous  a n d  h a d  1 c h r o m o s o m e  18 
w i t h  a h e t e r o c h r o m a t i c  s h o r t  a r m  (Figure f). The  s t ruc-  
t u r a l l y  po lymorph i c  a u t o s o m e  7 was he t e rozygous  for a 
h e t e r o c h r o m a t i n  p o l y m o r p h i s m  in L428 b u t  h a d  euchro-  
m a t i c  sho r t  a rms  in L195 a n d  L196. H e t e r o c h r o m a t i n  
p o l y m o r p h i s m s  could arise e i the r  b y  s a l t a t o r y  rep l ica t ion  
in t he  sho r t  a r m  of a s u b m e t a c e n t r i c  c h r o m o s o m e  or b y  
a t r a n s l o c a t i o n  b e t w e e n  t he  sho r t  a r m  of a s u b m e t a -  

cen t r i c  a n d  t he  h e t e r o c h r o m a t i c  s h o r t  a r m  of a n o t h e r  
chromosome.  The re  was no  ev idence  of t r a n s l o c a t i o n  
pa i r ing  conf igura t ions  du r ing  spe rmatogenes i s  in  a n y  
ind iv idua l  s tudied .  

The  p r e sen t  s t u d y  d e m o n s t r a t e s  t h a t  v a r i a t i o n  in t h e  
F N  in Peromyscus resu l t s  f rom b o t h  t he  add i t i on  of 
h e t e r o c h r o m a t i c  sho r t  a rms  to  ac rocen t r i c  ch romosomes  
a n d  per icen t r i c  invers ions .  The  a m o u n t  of he t e roch ro -  
m a t i n  va r i ed  w i t h i n  th i s  p o p u l a t i o n  due  to  changes  in 
t h e  n u m b e r  of b i a r m e d  ch romosomes  p r e sen t  in  t h e  
k a r y o t y p e  a n d  c o n s t i t u t i v e  h e t e r o c h r o m a t i n  po lymor -  
ph i sms .  The  e v o l u t i o n a r y  s ignif icance of v a r i a t i o n  in  t h e  
f u n d a m e n t a l  n u m b e r  a n d  a m o u n t  of h e t e r o c h r o m a t i n  in  
Peromyscus is u n k n o w n .  
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Summary. M e a s u r e m e n t s  of t he  m a t i n g  success of wild  a n d  e b o n y  s t r a in s  of D. melanogaster w i t h  d i f fe ren t  degrees of 
c o m p e t i t i o n  h a v e  shown a f r e q u e n c y - d e p e n d e n t  effect  in  b o t h  cases, b u t  w i t h  a nega t i ve  co r r e l a t i on  for  t h e  wild a n d  
a pos i t ive  cor re la t ion  for t he  e b o n y  s t ra in .  

F r e q u e n c y - d e p e n d e n t  m a t i n g  success, m a i n l y  a m o n g  
males  of flies of t he  genus  Drosophila, is a p h e n o m e n o n  
b r o a d l y  d e m o n s t r a t e d  a t  leas t  u n d e r  ce r t a in  e x p e r i m e n t a l  
condi t ions .  The  e x p e r i m e n t s  deve loped  b y  PETIT 2-~ were 
more  r e c e n t l y  fol lowed b y  severa l  o thers  w i t h  d i f fe ren t  
species ~-s. Never the less ,  t he  e x p l a n a t i o n  of such  be-  
h a v i o u r  is n o t  ye t  well  unders tood .  Cer ta in  h y p o t h e s e s  
h a v e  been  a d v a n c e d  b y  SPIESS 9, EHRMAN 10, EHRMAN a n d  
SPIESS 11 in o rder  to  exp la in  t he  e x p e r i m e n t a l  resu l t s  
w i t h o u t  r each ing  genera l  ag reemen t .  

E v e n  w i t h  a n  a p p a r e n t  h o m o g e n i t y  in  t h e  resu l t s  i t  
is possible  t h a t  d i f fe ren t  causes  are o p p e r a t i n g  in differ- 
en t  gene t ica l  cons t i tu t ions .  On t he  o t h e r  h a n d ,  d i f f e ren t  
e x p e r i m e n t a l  designs m a y  m a s k  differences  in  t he  fac tors  
p roduc ing  t he  f r e q u e n c y - d e p e n d e n t  m a t i n g  success. Dif -  
fe ren t  s t r a ins  h a v e  d i f fe ren t  m a t i n g  speeds  wh ich  Call be  
con t ro l led  e i the r  b y  t h e  male,  t h e  female  or  bo th ,  de- 
pend ing  of t h e  s t ra in .  Sexua l  preference  a m o n g  c e r t a i n  
s t r a ins  ha s  been  suspec ted  in some cases. T he  i n t e r a c t i o n  
b e t w e e n  these  c o m p o n e n t s  ha s  n o t  ye t  b e e n  comple t e ly  
s tudied .  The  scope of t h e  p r e s e n t  c o m m u n i c a t i o n  is to  

show a case in wh ich  t h e  m a t i n g  success of males  of t he  
wild geno type  is more  successful  w h e n  rare,  a n d  t he  
o the r  geno type ,  on  t he  con t ra ry ,  is more  successful  w h e n  
more  f requent .  

The  e x p e r i m e n t  was  done w i t h  wild t y p e  and  e b o n y  
m u t a n t  s t r a in s  of Drosophila melanogaster. The  wild t y p e  
s tock  was o b t a i n e d  f rom a m i x t u r e  of 3 d i f fe ren t  s t r a ins :  
Oregon-R,  S a m a r k a n d  and  Can ton-S ,  a n d  m a i n t a i n e d  ill 
l a b o r a t o r y  for a b o u t  3 years  in  large  n u m b e r .  The  e b o n y  
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Table I. Mating success of wild and ebony males of Drosophila 
mdanogester in population cages with different compositions 

Cage Composition of Total number of mating and the 
male population mating success of each genotype in 

5 runs 

Cage + / +  e/e + ] +  e/e 

1 18 2 88 0.98 7 0.70 
2 16 4 80 1.00 14 0.70 
3 14 6 68 0.97 23 0.77 
4 12 8 62 1.03 33 0.82 
5 10 10 52 1.04 41 0.82 
6 8 12 49 1.22 48 0.80 
7 6 14 37 1.23 59 0.84 
8 4 16 26 1.30 69 0.86 
9 2 18 14 1.40 82 0.91 
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Table II. Linear Regression and t-test on the mating success of + ] + 
and e]e males 

+ ] +  e/e 

X 0.500 0.500 
Y 1.130 0.802 
b --0.550 0.241 
a 1.405 0.682 
r 0.657 0.312 
t 5.723 b 2.150 a 

,p < 0.05; bp < 0.001. 

s t ra in  was p repa red  f rom an old s tock of ebony  f rom 
Pasadena ,  California, by  crossing successively wi th  Ore- 
gon-R,  Samarkand  and  Canton-S  in order  to  get  a genet i -  
cal background  close to  t h a t  of the  wild strain.  

The expe r imen ta l  popula t ions  consis ted of 20 females  
and  20 males.  In  every  group the  20 females  were a lways 
ebony.  The males were a m ix tu r e  of the  ebony  and wild 
strains,  va ry ing  f rom 2 ebony :  18 wild type ,  to 2 wild:  
18 ebony.  E a c h  expe r imen t  was done  wi th  5 replica. All 
expe r imen t s  were  pe r fo rmed  using 4-day-old virgin flies. 
The process  of virgin separa t ion  was done  so t h a t  t he  
r igh t  n u m b e r  of flies were isolated for each exper iment ,  
avoid ing  a second e ther izat ion.  The expe r imen t s  were 
done in plas t ic  box  15 • 5 • 2 cm, w i th  a t h in  layer  of 
agar -agar  and  sugar  m e d i u m  on the  bo t tom.  The r igh t  
n u m b e r  of males and  females  was placed in t he  box  at  
same t ime  and  left  for 3 h a t  25~ in the  dark.  Af te r  
tha t ,  all t he  popu la t ion  was  e ther ized  and  females  pu t  
one per  vial  w i th  cul ture  medium.  The geno type  of 

ma t ing  male  was  de t e rmined  t h ro u g h  a F 1 analysis.  No 
case of double  cross was  found.  The resu l t s  ob ta ined  are 
p resen ted  in Table  I. 

Mat ing  success was measured  by  the  re la t ion be tween  
the  n u m b e r  of females t h a t  copula ted  w i t h  males  of one 
geno type  and  the  to ta l  n u m b e r  of males  of th is  geno type  
p resen t  in the  popula t ions .  The Figure  shows the  regres- 
sion lines of the  ma t i n g  success (MS) for wild t ype  and  
for ebony  p l o t t ed  aga ins t  popula t ion ,  based  on the  to ta l  
of the  5 repet i t ions .  The l inear regression of the  ma t ing  
success of males  on its f requencies  (Table II) shows t h a t  
ma t i n g  success among  wild male decreases w i th  the  in- 
crease of t he  f requency,  b u t  for ebony  male  the  ma t i ng  
success increases. 

Differences in ma t i n g  speed are found  in several  s t ra ins  
of Drosophila; MAGALHXES et  al. 12 have  shown t h a t  wild 
males are much  more  act ive  t h a n  the  e b o n y  males.  
Dur ing  the  dura t ion  of t he  exper iment ,  some males are 
able to copula te  w i th  more  t h a n  one female on average,  
so t h e  1 : 1 sex-rat io  does no t  cor respond necessar i ly  to  a 
physiological  sex-rat io  of 1:1. The male ac t iv i ty  of each 
geno type  being different ,  we m u s t  have  d i f ferent  degrees 
of compe t i t ion  in d i f ferent  popu la t ion  composi t ion.  The 
ma t i n g  success m u s t  be grea te r  when  compe t i t ion  is 
lower. The wild t y p e  males be ing more  active,  the  com- 
pe t i t i on  should be lower when  the  f requency  of th is  class 
of geno type  is lower. In  t h a t  case t he  ma t i n g  success is 
h igher  for b o t h  geno typ ic  classes of males.  W h e n  the  
more  act ive  genotyp ic  class increases in f requency,  t he  
compe t i t i on  is s t rong,  decreasing the  ma t i n g  success of 
b o t h  male  genotypes .  

12 L. E. MAGALHXES, IV[. V. TEDESCHI, Y. MIZUGUCHI, C. R. VILELA 
and M. A. QOERUBI•, Ci~ne. Cult. 23, 679 (1972). 
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Summary. Leucocyte  cul tures  were used in four  species of Fa lconi formes  for the  purpose  of ka ryo typ ic  sex de t e rmina -  
t ion  and  the  e s t ab l i shmen t  of a b reeding  pair.  The Andean  condor  has  80, Guiana eagle 54, Crane h a w k  66, and  Turkey  
vu l tu re  76 ch romosomes  wi th  readi ly  d is t inguished  ZW e lements  in t he  female. 

In  order  to es tabl ish  breeding pairs  of rare birds  t h a t  
lack sexual  d imorph i sm,  a cy togene t ic  m e t h o d  for 
de t e rmin ing  sex was employed.  1 to 3 ml  of b lood were  
ob ta ined  f rom a per iphera l  wing  vein  and  grown for 4 
days  in McCoy's  5a or Basal  med ia  enr iched wi th  17.5% 
fetal  calf se rum and  pokeweed  mi togen  or p h y t o h e m a g -  
g lut in in  as a s t imulan t .  The t echn ique  was  a d a p t e d  f rom 
the  leucocyte  cul ture  m e t h o d  of TAKAGI et  a13, and f rom 
t h a t  of OTIS and  SHOFFNER a. I t  p roduced  excel lent  
me taphase s  in suff ic ient  n u m b e r  to de t e rmine  sex suc- 
cessfully. B o t h  whole blood and  sed imen ted  plasma,  
ob ta ined  by  sed imen t ing  the  whole b lood for 10 min a t  
300-400 rpm,  were used. The la t t e r  m e t h o d  was developed 
in an effor t  to  enr ich the  n u m b e r  of whi te  cells and  meta -  
phases  on a given slide. 

I t  was  found  t h a t  in all t he  birds  of p rey  examined ,  the  
t echn ique  using sed imen ted  p l a sma  was  the  easiest  to  
work  wi th  and  saved  m a n y  hours  in t he  screening of 
slides. The cul tures  were grown a t  37 ~ and  i n t e r rup t ed  
wi th  a colchicine c o n c e n t r a t i o n  of be tween  0.1-0.3 ~zg/ml 

of media  added  1 h pr ior  to  ha rves t .  Sodium c i t ra te  
(0.45%) was used as a hypo ton i c  for 20 min.  The cells 
were n e x t  f ixed and  washed  3 t imes  wi th  a 3 : 1 m i x t u r e  of 
absolu te  me t h an o l  and glacial acet ic  acid pr ior  to t he  
p repa ra t ion  of slides. B o t h  carbol  fuchsin  and  Giemsa 
s ta ins  were used wi th  comparab le  results .  

Four  b i rds  were s tudied  us ing the  above m e t h o d s ;  1 
A n d ean  condor  (Vultur gryphus), 1 Crane h a w k  (Geranos- 
piza caerulescens), 2 Guiana eagles (Morphnus guianensis) 
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