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Studies  of Selective Mating Using the Melanistic 
Mutants of Drosophila melanogaster 

The sexual  isolat ion be tween  ebony  (en),  black, and wi ld  
(Canton special) flies was  measured  according to a 'mul-  
t iple  choice m e t h o d ' .  The flies of bo th  s t rains  were intro-  
duced  t h r o u g h  a funnel  into a small  wooden box, circular 
on  t h e  inside (d iamete r  9 cm), wi th  bevelled edges, and 
covered  by  a th ick  glass. A chequered  canvas  was ex- 
t e n d e d  benea th .  100 flies (25 pai rs  of bo th  strains),  4 or 5 
days  old, were  used in each tes t .  The  observat ions  were 
recorded  a t  in te rva l s  of 5 min  on a paper  reproducing the 
same grid as t he  cheque red  canvas .  Observa t ion  was easy 
because  copu la t ing  pa i r s  genera l ly  do no t  move (for more  
deta i l s  see ~). In  an  a t t e m p t  to  measure  locomotor  act iv-  
i ty ,  we  used a series of 6 glass  t ubes  similar  to those 
descr ibed  by  EWING 2. 25 flies of the  same sex and s t ra in  
were  in t roduced  t o g e t h e r  in to  t he  f i rs t  tube  and  the  num- 
ber  of flies in each of t h e  6 tubes  was  recorded at  3 min 
in tervals ,  t he  f igures o b t a ined  being expressed as 'per-  
cen tage  possible  moves '  occurr ing wi th in  the  3 win  
per iods  according  to  t h e  p rocedure  of E~,VING. 

The  resul ts  of t h e  obse rva t ions  concerning selective 
m a t i n g  are  g iven in Table  I as cumula t ed  percentage of 
females  fer t i l ized in each ma t ing  type .  The graphic ex- 
p ress ion  of such  d a t a  would  be exponen t i a l  curves ap-  
p roach ing  a p la teau,  and  t h e  resu l t  of such comparisons  
could be b iased  b y  the  t ime  a t  which  the  observat ion is 
e n d e d ;  a few copula t ions  can cer ta in ly  take place later. 
Consequent ly ,  i t  s eemed  in te res t ing  to  use a me thod  re- 
cen t ly  p roposed  b y  WATTIAUX a, where such exponent ia l  
curves  are t u r n e d  in s t r a igh t  lines by  logari thmic t rans-  
fo rmat ion ,  the  values  of measures  becoming independen t  
of t ime.  WATTIAUK'S formula  is 

dXA/(n A - -  ;CA) d t =  b K e -Kt,  

where  n A is the  to ta l  n u m b e r  of individuals  of one sex and 
genotype ,  d x  a the  n u m b e r  of flies ma t i ng  in the intervals  
of t ime  dl, and  K and  b cons t an t s  which  can be calculated 
f rom the  regress ion line f i t t ing  to  t he  t r ans fo rmed  data.  
B y  ana logy  wi th  the  wel l -known MERREL ' isolation esti- 
m a t e ' ,  'male  m a t i n g  ra t io ' ,  and  ' female ma t ing  ratio 'a , 
one  can effect  such  compar i son  be tween  regression lines 
concern ing:  (1) homogamic  and  he te rogamic  mat ings,  

Table I. Cumulate percentage of fertilized females 

Time in rain ; 20 40 60 80 100 120 

wild x ebony (20 x 25 pairs) 
(~ wild x ~ wild 24.6 33.4 42.4 45.2 45.8 45.8 

wild x ~_ ebony 16.8 24.6 33.4 37.9 39.0 39.2 
ebony x ~_ ebony 2.2 4.4 6.6 7.4 7.4 7,4 
ebony x ~ wild 1.6 3.2 5.2 6.0 6.0 6.0 

wild x black (20 x 25 pairs) 

c~ wild x ? wild 31.4 42.0 45.4 48.8 50.8 50.8 
wild x ~_ black 23.8 30.0 35.6 37.8 39.8 39.8 
black x ~_ black 20.6 25.4 29.0 30.2 31.4 32.0 
black x ~ wild 10.6 14.0 16.4 18.4 19.0 19.0 

black x ebony (5 x 25 pairs) 
black x ~ black 22.4 30,4 36.0 38.4 40.0 
black x ~ ebony 4.0 10.4 12.8 13.6 13.6 

(~ ebony x ~_ ebony 0.0 0.8 2.4 3.2 3.2 
ebony x ~ black 0.0 4.0 7.2 8.0 8.8 

(2) mat ings  of males of the  first  and  of the  second geno-  
type,  (3) mat ings  of females of the  f i rs t  and  of tlm second 
genotype .  Figure 1 (time in abscissa and  values  d x A / n A - x  A 
in ordinate)  gives t he  regression lines p e r m i t t i n g  such 
compar ison  ( through htck of space, the i r  formulae  are no t  
given). 

The appl ica tkm of a x-square  t e s t  to the  classical 
' isolation c s t ima te '  seemed to ind ica te  a ce r ta in  isolat ion 
betwcen w i l d  and  black types,  and  be tween  black  and  
ebony  too, But  the  differences be tween  h o m o g a m i c  and  
he te rogamic  rcgression lines are ncver  s ignif icant .  Be- 
tween the  female black and  ebony  types ,  the  compar i son  
of regression lines indicates  a s ignif icant  d i f ference  of 
act ivi t ies ( P  < 0.005) as well as the  z - square  t e s t  con-  
cerning ' female  ma t i n g  rat io ' .  The  m a j o r  d i f ferences  con-  
cern  the  male act ivi t ies  of tim th ree  genotypes .  The  dif-  
ferences be tween  the  regression lines are h igh ly  s igni f icant  
in all cases ( P  < 0.005), which is in concordance  w i t h  t h e  
z-square  tes t  (Table II).  

Table ti, Calculated Z2 of the isolation estimate, femaIe mating ratio 
male mating ratio derived from the data of Table I 

i z, M~' Z' M~ Z' 

wild x ebony 1.17 0.64 1.11 0.26 6.34 52.08 ~ 
wild × black 0.89 4.06" 0.97 0.02 1.77 11.00 ° 
black × ebony 1.92 6.40 ~ 2 . 9 0  15.60 e 4.46 26.38 a 

P < 0.05, u p < 0.005. e p < 0.0025. 
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F igu re  2 gives  t h e  regress ion l ines f i t t i ng  t h e  d a t a  con-  
ce rn ing  t he  m o t o r  a c t i v i t y  levels (for each  g e n o t y p e  a n d  
sex t he  m e a n s  of t h e  15 r epe t i t i ons  are  p l o t t e d  as per-  
c en t age  of possible  m o v e s  in func t i on  of t ime) .  F o r  males  
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as  for females,  t he  d i f ferences  b e t w e e n  t h e  t h r ee  geno-  
types  are  a lways  s ign i f i can t  or  h i g h l y  s ign i f ican t ,  t h e  
o rde r  of s u p e r i o r i t y  be ing  t he  s a m e  as for t h e  sexua l  
a c t i v i t y  of t h e  males .  P e r h a p s  t he  c o m m o n  level  of ag i t a -  
t ion  could  be  a s t i m u l a t i n g  f ac to r  for t he  cou r t i ng  in i t i a -  
t i ves  of t h e  males .  

T h e  two  me lan i s t i c  m u t a n t s  ebony a n d  black, p h e n o -  
t yp i ca l l y  v e r y  s imi lar ,  are  c e r t a i n l y  d i f f e ren t  in  se lec t ive  
value ,  T h e  second one  is r ap id ly  e l i m i n a t e d  in c o m p e t i t i o n  
w i t h  i ts  wild t y p e  allele, bu t ,  u n d e r  t he  s ame  condi t ions ,  
ebony m a y  be  p r e s e n t  in  t he  p o p u l a t i o n  for  m a n y  genera-  
t ions .  The  e x p l a n a t i o n  of i t s  m a i n t e n a n c e  can c e r t a i n l y  
n o t  be  found  in t he  di f ference of a c t i v i t y :  t he  ebony flies 
are  t he  l eas t  ac t ive .  Bu t ,  in  a p r e v i o u s  paper ,  we h a v e  
shown  t h a t  t he  sexua l  a c t i v i t y  of h e t e r o z y g o t e  flies f rom 
f a t h e r  wild a n d  m o t h e r  ebony is s ign i f i can t ly  h ighe r  t h a n  
t h a t  of the  wild ones  5. 

Rdsumd. L ' o b s e r v a t i o n  d i rec te  a m o n t r 6  qu ' i l  n ' y  a pas  
d ' i s o l e m e n t  sexue l  e n t r e  le t y p e  sauvage e t  les m u t a n t s  
m61aniques  ebony e t  blach de Drosophila melan~gaster, m a i s  
i l  ex i s te  de  n o t a b l e s  diff6rences  e n t r e  l ' a c t iv i t6  sexuel le  e t  
mo t r i ce  des  m~tes  des  t ro i s  g~notypes .  L ' i m p o r t a n c e  
s61eclive de  ces di f f6rences  e s t  soulign6e. 
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The Regeneration of Accessory Limb Parts 
Following Epidermal Cap Transplantation 

in Urodeles 

Introduction. Recen t ly ,  i n t e r e s t  in t he  func t ions  of t he  
w o u n d  ep ide rmis  in  a m p h i b i a n  l i m b  r e g e n e r a t i o n  has  
focused on  t h e  p h a g o c y t i c  and  h i s to ly t i c  ac t iv i t i e s  of t h e  
ep i the l i a l  cells 1, a n d  on  t h e i r  a p p a r e n t  ab i l i t y  to  in f luence  
t he  agg rega t ion  of m e s e n c h y m a t o u s  ceils to  f o r m  t h e  re- 
g e n e r a t i o n  b l a s t e m a  ~,~. T h e  pu rpose  of t h i s  c o m m u n i c a -  
t i on  is to  s u p p l y  new i n f o r m a t i o n  on  t he  inf luence  of the  
ap ica l  e p i d e r m a l  c ap  on  t h e  f o r m a t i o n  a n d  o u t g r o w t h  of 
the  l i m b  b ta s t ema ,  a n d  in pa r t i cu la r ,  to  desc r ibe  t h e  pro-  
duc t i on  of accessory  l imb  o u t g r o w t h s  fol lowing t r ans -  
p l a n t a t i o n  of e p i d e r m a l  caps  to  t he  basa l  a reas  of l i m b  
b l a s t e m a t a .  

Material and methods. Two species of urode le  l a rvae  
were used in these  e x p e r i m e n t s :  Ambystoma talpoideum 
70 80 m m  long, a n d  A. mezicanum 80-90 m m  long. T he  
r i g h t  fore l imbs  were a m p u t a t e d  t h r o u g h  t he  d i s ta l  con-  
dyles  of the  humerus .  Af te r  11 days  (A. talpoideum) or 
14 days  (A. mexicanum) a m o u n d - s t a g e  b l a s t e m a  h a d  
fo rmed  a t  the  end  of the  l imb  s t u m p .  A t  th i s  s tage  t h e  
l a r v a e  were a n e s t h e t i z e d  w i th  MS 222 and  p laced  on a pad  
of s ter i le  gauze  m o i s t e n e d  in  R i n g e r ' s  so lut ion.  A sec t ion  
of ep idermis ,  e q u i v a l e n t  in a rea  to  t h e  ap ica l  e p i d e r m a l  
cap,  was  excised f rom t he  ba se  of each  b l a s t e m a  on  i ts  

p re -ax ia l  surface.  I m m e d i a t e l y  a f t e r  t h e  ep ide rmis  was 
r e m o v e d  t he  ap ica l  cap  was cu t  a w a y  I t e m  t h e  b l a s t e m a  
t ip ,  c leared of a d h e r i n g  b l a s t e m a  cells a n d  p laced  au to-  
p l a s t i ca l l y  ove r  t h e  p r o x i m a l  w o u n d  in  t h e  b l a s t ema .  
E a c h  l a rva  was p laced  for 6 h in  a re f r igera tor ,  he ld  a t  
6°C, in  o rder  to  insu re  hea l ing  e l  t h e  edges of t he  ap ica l  
cap  w i t h  t h e  cu t  edges of t he  b l a s t e m a l  ep idermis .  W i t h i n  
a week  a new apica l  cap  r e g e n e r a t e d  a t  t h e  b l a s t e m a  t i p  
to  rep lace  t h e  one  w h i c h  h a d  b e e n  r e m o v e d  a n d  t r a n s -  
p l an t ed .  I n  27 of 51 b l a s t e m a t a  b o t h  e p i d e r m a l  caps  ( the  
g ra f t ed  a n d  t i le  r egenera ted )  c o n t i n u e d  t h e i r  i n d i v i d u a l  
g rowth .  In  these  cases, therefore ,  t h e  l i m b  b l a s t e m a t a  
c o n t i n u e d  to  deve lop  in assoc ia t ion  w i t h  t he  r egene ra t ed  
e p i d e r m a l  caps  whi le  a s e c o n d a r y  b l a s t e m a  fo rmed  be-  
n e a t h  each  of t he  g ra f t ed  e p i d e r m a l  caps.  These  accessory  
b l a s t e m a t a  d i f f e r en t i a t ed  s u p e r n u m e r a r y  l i m b  pa r t s .  I n  
t h e  r e m a i n i n g  24 cases t h e  g ra f t  cap  was suppres sed  or i t s  
o u t g r o w t h  fused  i n d i s t i n g u i s h a b l y  w i t h  t h a t  of t h e  re- 
g e n e r a t e d  ap ica l ly  s i t u a t e d  cap  so t h a t  single, t yp i ca l  
l imbs  were p roduced .  

Cont ro l  e x p e r i m e n t s  cons i s ted  of the  t r a n s p l a n t a t i o n  of 
whole  head  sk in  (dermis  and  ep ide rmi s  - 10 cases) a n d  
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