
478 Br~ves communications - Kurze Mitteilungen EXPERIENTIA XXI/8 

The Determination of Mating Speeds in 
Drosophila melanogaster for Various Combina-  

t ions of Inbred Lines 

Obse rva t i ons  on  6 i n b r e d  lines, t h e  15 h y b r i d s  b e t w e e n  
t h e m  and  t h e i r  reciprocals ,  h a v e  s h o w n  t h a t  t h e  t i m e  
t a k e n  b y  p rev ious ly  u n m a t e d  flies to  m a t e  ( the  m a t i n g  
speed) is con t ro l led  b y  the  g e n o t y p e  1,~. I t  is also poss ible  
to i nves t i ga t e  t he  m a t i n g  speeds  of t h e  va r ious  c o m b i n a -  
t ions  of i nb red  lines before  b r eed ing  t he  hybr ids ,  a n d  t h i s  
should  provide ,  a m o n g  o t h e r  th ings ,  a n  overa l l  e s t i m a t e  
of the  re la t ive  i m p o r t a n c e  of t h e  g e n o t y p e s  of t h e  ma les  
and  females  in d e t e r m i n i n g  m a t i n g  speed.  I n  th i s  paper ,  
such  a n  a r r a y  of al l  possible  c o m b i n a t i o n s  b e t w e e n  5 in-  
b r ed  l ines will be  cons idered .  T h u s  t h e r e  will  be  5 i n b r e d  
lines, t he  10 poss ible  c o m b i n a t i o n s  b e t w e e n  t h e m  a n d  t h e  
10 rec iproca l  c o m b i n a t i o n s .  T h e  i n b r e d  l ines h a d  been  s ib-  
m a t e d  b y  p a i r  m a t i n g s  for  a t  l eas t  100 genera t ions .  T h e  
l ines used  were  s imi lar ,  b u t  n o t  en t i r e ly  t h e  same  as  t hose  
used  p rev ious ly  1,2, because  of d i f f icul t ies  in  m a i n t a i n i n g  
some of t h e m .  

The e x p e r i m e n t a l  p rocedu re  was  t h e  s ame  as r e p o r t e d  
previously~,L e x c e p t  t h a t  flies were s to red  s e p a r a t e l y  for  
3 r a t h e r  t h a n  6 d a y s  before  a s ingle ma le  was  s h a k e n  in  
w i t h  a s ingle female.  The  t i m e  (in min)  pa i r s  of flies were  
t o g e t h e r  before  c o p u l a t i o n  c o m m e n c e d  is t h e  m a t i n g  
speed,  a n d  those  n o t  m a t i n g  in  40 m i n  were r ecorded  as  
u n m a t e d .  F o r  each  of t h e  c o m b i n a t i o n s  b e t w e e n  t he  in-  
b r e d  lines,  a n d  t h e  i nb red  l ines  themse lves ,  16 t r ia l s  were 
ca r r ied  o u t  sp l i t  i n to  2 rep l i ca tes  of 8. 

I n  T a b l e  I t h e  m e a n s  for  t h e  c o m b i n a t i o n s  b e t w e e n  in-  
b r ed  l ines a re  g i v e n  expressed  as  Xi.  r e p r e s e n t i n g  t he  
m e a n s  for t h e  females  of a g iven  l ine w i t h  t he  4 o t h e r  
lines, a n d  X i r e p r e s e n t i n g  t h e  m e a n s  for  t he  males  of a 
g iven  line w i t h  t he  4 o t h e r  lines. T he  m e a n s  for t he  i n b r e d  
l ines t h e m s e l v e s  Xii are  also given.  Means  are g iven  for  
those  m a t i n g  in < 10 a n d  < 40 rain.  F o r  a g iven  t i m e  
i n t e r v a l  t he re  is l i t t l e  d i f ference  b e t w e e n  Xi.  a n d  X.i o n  
t he  one  h a n d  a n d  X u on  t he  o t h e r  as  m i g h t  be  expec ted ,  
s ince h y b r i d s  are  n o t  b e i n g  cons ide red  as  in e x p e r i m e n t s  
r e p o r t e d  p r e v i o u s l y  x,~ 

I n s p e c t i o n  of T a b l e  I r evea l s  t h a t  t h e  X .  i va lues  a re  
p e r h a p s  more  v a r i a b l e  t h a n  t h e  Xi.  va lues .  To look a t  
t h i s  fu r the r ,  ana lyses  of v a r i a n c e  were ca r r ied  o u t  for  
those  m a t i n g  in _~ 10 a n d  < 40 min,  w i t h  t he  a i m  of 

Table I. Mean numbers of successful matings 

Line Combinations between inbred Inbred 
lines lines 

x~. x.~ x ,  

10 min 

N1 2.75 0.875 0.5 
N2 2.375 1.75 3.0 
Y2 2.125 2.125 3.0 
G5 2.125 3.875 2.5 
D5 2.875 3.625 2.0 

Overall mean 2.45 2.45 2.2 

Line ~< 40 rain 

NI 4.625 3.375 4.5 
N2 5.25 4.5 7.0 
Y2 4.375 5.875 3.0 
G5 6.0 6.625 5.5 
D5 6.375 6.25 3.5 

Overall mean 5.325 5.325 4.7 

s e p a r a t i n g  v a r i a t i o n  due  to  sexes  (Table  I I ) .  T h e r e  is a 
h i g h l y  s ign i f i can t  c o m p o n e n t  for  ma le  l ines b u t  n o t  for 
female  l ines for  those  m a t i n g  in  ~< 10 min ,  showing  t h a t  
t h e  males  a re  m u c h  more  i m p o r t a n t  in  d e t e r m i n i n g  t h e  
n u m b e r  m a t i n g  in  10 m i n  t h a n  t h e  females .  F o r  pa i r s  
m a t i n g  in ~ 40 ra in  t h e  c o m p o n e n t  for  m a l e  l ines  is s t i l l  
s igni f icant ,  b u t  t h e  c o m p o n e n t  for  female  l ines  is sub-  
s ign i f ican t  ( P  < 0.10). Ana lys i s  of t h e  d a t a  for  t hose  
m a t i n g  in  ~ 20 ra in  revea ls  a n  i n t e r m e d i a t e  s i t ua t ion .  
Poss ib ly ,  therefore ,  w h e n  m a t i n g  is r ap id  i t  is d e t e r m i n e d  
en t i r e ly  b y  t h e  g e n o t y p e  of t he  male ,  b u t  a t  a l a t e r  s tage  
t h e  f emale ' s  r e ac t i on  to  t h e  ma le ' s  c o u r t s h i p  b e h a v i o u r  
a s sumes  more  i m p o r t a n c e .  

Table II. Analysis of variance of the numbers of successful matings 
out of 8 after applying the angular transformation* 

Source of d.f. <: 10 min ~ 40 rain 
variation m.s. F m.s. F 

Female lines 4 52 0.22 556 2.15 b 
Male lines 4 1531 6.57 a 867 3.35 ~ 
Error 41 233 259 

Observations for the inbred lines themselves are included in this 
analysis. ~ P <: 0.10. ~ P <: 0.05. a p <: 0.001. 

T h e  d a t a  were  a n a l y s e d  for  a m o d e l  i n c o r p o r a t i n g  a 
c o m p o n e n t  for  m a t e r n a l  (or p a t e r n a l )  effects  as  p r e s e n t e d  
b y  WEARDEN 3 in  a p a p e r  s u m m a r i z i n g  va r i ous  m e t h o d s  
of a n a l y s i n g  dial le l  crosses. T h e  m a i n  re su l t  of  r e l evance  
to  t h e  p r e s e n t  d iscuss ion  is t h a t  t he  c o m p o n e n t  for in t e r -  
ac t ions  b e t w e e n  l ines is i n s ign i f i can t  t h r o u g h o u t ,  even  so 
i t  does  increase  f rom the  ~ 10 to  t h e  ~ 40 ra in  g roup  of 
da t a .  T h u s  a l t h o u g h  t h e r e  are  no  s ign i f i can t  i n t e r a c t i o n s  
b e t w e e n  i n b r e d  l ines  for  t h e  b e h a v i o u r  p a t t e r n  de-  
t e r m i n i n g  m a t i n g  speed,  t h e r e  is t h e  poss ib i l i ty  of signifi-  
c a n t  i n t e r a c t i o n s  d e v e l o p i n g  a f t e r  a long  pe r iod  of t ime .  
Th i s  p r e s u m a b l y  is w h e n  t h e  f emale ' s  r e ac t i on  t o  t h e  m a l e ' s  
c o u r t s h i p  b e h a v i o n r  m a y  b e c o m e  more  i m p o r t a n t  

These r e su l t s  h a v e  t h e i r  pa ra l l e l  in  a p a p e r  b y  KAUL 
a n d  PARSONS 4, who  s t u d i e d  t h e  m a t i n g  speed  a n d  d u r a -  
t i o n  of c o p u l a t i o n  for  al l  poss ible  c o m b i n a t i o n s  b e t w e e n  
t he  t h r e e  k a r y o t y p e s  ST/ST,  ST/CH,  a n d  C H / C H  (ST 
= S t a n d a r d  a n d  CH = C h i r a c a h u a  gene  a r r a n g e m e n t s )  of 
D. pseudoobscura. T h e y  f o u n d  t h a t  b o t h  t h e  m a t i n g  speed 
a n d  d u r a t i o n  of copu la t i on  were d e t e r m i n e d  a l m o s t  en-  
t i r e ly  b y  t h e  ma le  k a r y o t y p e ,  a n d  t h a t  t h e r e  were  no  
apprec i ab le  b e h a v i o u r a l  i n t e r a c t i o n s  b e t w e e n  ka ryo -  
t ypes  s 

Rdsumd. I1 r e s so r t  de nos  exp6r iences  p o r t a n t  su r  c i n q  
souches  p n r e s  de  Drosophila melanogaster que  ta  sonche  
d ' o r i g ine  du  ma le  inf lue  sur  la  dur6e  de  l ' a c c o u p l e m e n t  
( jusqu"~ 40 rain)  de  l ' une  de ces souches  avec  d ' au t r e s .  
Toutefois ,  il n ' y  a pas  d ' i n t e r a c t i o n s  s ignif icat ives ,  de ce 
p o i n t  de  r u e ,  e n t r e  les souches .  
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