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D i f f e r e n c e s  in  t h e  F i r s t  P r o g e n y  of  Drosophila melanogaster S t r a i n s  in I n t e r s p e c i f i c  C o m p e t i t i o n  

A s t r o n g  d e g r e e  of  f r e q u e n c y - d e p e n d e n c e  in  p r o g e n y  
p r o d u c t i o n  1, 2 in  m i x e d  c u l t u r e s  of  2 spec i e s  o f  Drosophila 
w a s  v e r i f i e d  b y  o n e  g e n e r a t i o n  t e s t s  ~. A d e c r e a s e  or  
m a i n t e n a n c e  of  p r o g e n y  n u m b e r  in  c u l t u r e s  w i t h  h i g h  
a n d  low p a r e n t a l  d e n s i t y  is a lso  o b s e r v e d  ~. W e  a t t e m p t e d  
to  i n v e s t i g a t e ,  in  m i x e d  c u l t u r e s  of  t w o  spec ies ,  w h e t h e r  
t h e  i n c r e a s e  in  p a r e n t a l  d e n s i t y  of  o n e  s p e c i e s  i n h i b i t s  
t h e  f i r s t  p r o g e n y  of  t h e  o t h e r  c o m p e t i t o r  s p e c i e s  m a i n -  
t a i n e d  w i t h  c o n s t a n t  p a r e n t a l  f r e q u e n c y .  

W e  u s e d  15 w i ld  s t r a i n s  of  D. melanogaster, 12 h o m o -  
z y g o u s  a n d  3 h e t e r o z y g o u s  fo r  t h e  2rid c h r o m o s o m e  b y  
m e a n s  of  C y L / P m  t e c h n i q u e .  F r o m  e a c h  s t r a i n  3 r e p -  
l i c a t e s  we re  m a d e  w i t h  200 f l ies  e a c h  a n d  i n t r o d u c e d  
i n t o  b o t t l e s  of  ~/a 1, w i t h  f r e s h  m e d i u m .  T h e s e  3 r e p l i c a t e s  
r e c e i v e d  r e s p e c t i v e l y  200, 400, a n d  600 fl ies,  D.pseudo- 
obscura. 

I n  t h i s  w a y ,  t h r e e  d i f f e r e n t  s e t s  of  p o p u l a t i o n s  we re  
e s t a b l i s h e d ,  w i t h  s p e c i e s  i n i t i a l  f r e q u e n c i e s  of  1:1,  1 : 2, 
a n d  1 :3 .  T h e  p o p u l a t i o n s  w e r e  k e p t  a t  2 5 ~  a n d ,  a f t e r  
7 d a y s  of  e g g - l a y i n g ,  t h e  p a r e n t a l  f l ies  w e r e  d i s c a r d e d .  
14 d a y s  l a t e r  t h e  p r o g e n y  c o u n t s  we re  m a d e  o n l y  once .  
T h e  r e s u l t s  a r e  s u m m a r i z e d  in  t h e  T a b l e .  C o m p a r i s o n s  b y  
m e a n s  of  Z 2 t e s t  b e t w e e n  o u t c o m e s  s h o w e d  in  t h e  T a b l e  
p e r m i t  u s  t o  a r r a n g e  t h e  15 s t r a i n s  of  D. melanogaster in  

Number, percentage, and values and P (with 2df) of z2-test of the 
first progeny of Drosophila melanogaster for the 3 types of populations 

Strains - 1:1 1:2 I :3  Vaiuesofze 
and P 

% n % ,* % 

M6 18 86 2 9 1 5 26.01"* 
M7 203 60 34 10 100 30 129.16"* 
M8 239 66 28 8 97 26 190.79"* 
M10 166 70 20 8 52 22 148.48"* 
M12 6 3 34 16 175 81 228.97** 
M15 202 88 4 2 23 10 312.70"* 
M17 380 62 26 4 207 34 306.72** 
M18 121 42 26 9 142 49 79.32** 
M19 104 36 101 34 88 30 1.48 
M24 27 23 40 33 53 44 8.46* 
M27 253 52 64 13 172 35 110.32"* 
M32 24 11 3 1 194 88 297.82** 
Mean 145 ~ 3 4  32 4- 8 109 :t:20 
POL 1 258 72 49 14 51 14 241.72"* 
POL 2 73 36 67 33 61 31 1.08 
POL 3 184 60 26 8 98 32 121.89"* 
Mean 172 •  47 -t-12 70 4-14 

*, P <0 .05 ;  **, P~s 

5 g r o u p s  w i t h  d e c r e a s e  of t h e  f i r s t  p r o g e n y  : 1. in  d i r e c t i o n  
1:1, 1 : 2, 1 : 3, s t r a i n  M6 ; 2. in  d i r e c t i o n  1 : 3, 1 : 2, 1:1, 
s t r a i n s  M12  a n d  M24 ;  3. in  d i r e c t i o n  1:1, 1 : 3, 1:2, s t r a i n s  
M7, MS, M10,  M15,  M17,  M27,  P O L  1, a n d  P O L  3; 4. in  
d i r e c t i o n  1:3, 1:1, 1:2, s t r a i n s  M18  a n d  M 3 2 ;  a n d  5. t h e  
s t r a i n s  M19  a n d  P O L  2, w i t h o u t  s t a t i s t i c a l l y  s i g n i f i c a t i v e  
d i f f e r e n c e s  b e t w e e n  t h e  p o p u l a t i o n s  1:1, 1 : 2, a n d  1 : 3. 

I n  t h e  2 n d  g r o u p  s t r a i n s ,  t h e  g r e a t e r  t h e  p a r e n t a l  
d e n s i t y  o f  D_ pseudoobscura t h e  g r e a t e r  is t h e  f i r s t  p r o g e n y  
of D. melanogaster, as  w a s  o b s e r v e d  3 in  D. pseudoobscura. 
i.e., t h e  c a r r i e r s  of  t h e  3rd c h r o m o s o m e  g e n e  a r r a n g e m e n t  
s t a n d a r d  (ST) a r e  s u p e r i o r  in  f i t n e s s  o v e r  t h e  c a r r i e r s  of  
t h e  3rd  c h r o m o s o m e  i n v e r s i o n  C h i r i c a h u a  (CH) in  c u l t u r e s  
w i t h  h i g h  l a r v a l  d e n s i t y ,  a n d  t h e  o p p o s i t e  r e l a t i o n  o c c u r s  
in  c u l t u r e s  w i t h  low l a r v a l  d e n s i t y .  I n  t h i s  s ense ,  t h e  l a r v a l  
c o m p e t i t i o n  b e t w e e n  D. melanogaster a n d  D. pseudo- 
obscura, c a n  be  i n c r e a s e d  b y  e x t e n d e d  e g g - l a y i n g  pe r i od ,  
b e c a u s e  t h e s e  2 s p e c i e s  l a y  m o r e  eggs  in  l o n g e r  o v i p o s i t i o n  
p e r i o d s  4. 

C o m p a r i n g  t h e  m e a n  p r o d u c t i v i t y  of  D. melanogaster, 
f i r s t  p r o g e n y  of  t h e  h o m o z y g o u s  wi ld  s t r a i n s ,  b y  m e a n s  of  
t - t e s t s ,  t h e  f o l l o w i n g  r e l a t i o n s  we re  f o u n d :  1:1 r 1 : 2  
(t = 3 ,225;  22 dr ;  1) < 0.01), 1:1 = 1 : 3  (t = 0 ,897;  
22 dr ;  P > 0.05), a n d  1 : 2  # 1 : 3  (t = 3 ,424;  22 d f ;  
P < 0.01). M o r e o v e r ,  for  t h e  h e t e r o z y g o u s  n o  d i f f e r e n c e s  
w e r e  f o u n d .  As  is s u g g e s t e d  b y  t h e  r e s u l t s  o b s e r v e d ,  
h o m o z y g o u s  a n d  h e t e r o z y g o u s  for  2 n d  c h r o m o s o m e  of  
D. melanogaster e x h i b i t  d i f f e r e n t  o u t c o m e s  in  t h e  p r o d u c -  
t i o n  of  t h e  f i r s t  p r o g e n y  in  i n t e r s p e c i f i c  c o m p e t i t i v e  
c o n d i t i o n s .  

Resumen. E1 r e s u l t a d o  de  la  p r o d u c c i 6 n  de  la p r i m e r s  
p r o g e n i e  de  D. melanogaster fu6  d i f e r i e n t e  p a r a  los t r e s  
t i p o s  de  p o b l a c i o n e s  de  c o m p e t e n c i a  corn  D. pseudoobscura 
y t a m b i 6 n  p a r s  las  e s t i r p e s  h o m o  y h e t e r o c i g o t a s  de  
D. melanogaster. 
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A C h r o m o s o m e  M u t a t i o n  A f f e c t i n g  the  N u m b e r  of  

W h e n  c r o s s e d  w i t h  a m a l e  of  t h e  s a m e  spec ies ,  Xenopus 
borealis ~ p r o d u c e s  o f f s p r i n g  w h o s e  n u m b e r  of  n u c l e o l i  
(nu) p e r  cel l  is 1 o r  2: t h e  p r o p o r t i o n  of  2 nu n u c l e i  
v a r i e s  f r o m  one  e m b r y o  t o  a n o t h e r  b e t w e e n  46 a n d  7 6 % .  I t  
is i n t e r e s t i n g  to  r e p o r t  h e r e  t h e  e x c e p t i o n a l  c a se  of  a 
c o u p l e  o f  X. borealis f r o m  L a k e  S a m b u r u  a r e a  ( N o r t h e r n  
K e n y a ) .  

1 Supported by a grant  (No. 3.60.68) from the Fonds national 
suisse de la Recherche Scientifique and the George and Antoine 
Claraz donation. 
Unpublished research in this laboratory has shown that  Xenopus 
laevis borealis (Parker) is a species on its own right and we propose 
to name it Xenopus borealis (Parker). 

N u c l e o l i  in  Xenopus borealis P a r k e r  1-3 

E m b r y o s ,  s q u a s h e d  in  t o t o  a t  s t a g e s  1 0 - t l  a n d  l a t e r  
a t  s t a g e  46 (NIEUWKOOP a n d  FABER ~) we re  e x a m i n e d  b y  
p h a s e  c o n t r a s t  m i c r o s c o p y .  I n  s o m e  t h e r e  w e r e  1 o r  2 
n u c l e o l i  p e r  n u c l e u s ,  in  o t h e r s  1, 2 or  3 : o u t  of  53 e m b r y o s ,  
25 (47%)  b e l o n g e d  t o  t h e  f i r s t  c a t e g o r y ,  28 (53%)  t o  t h e  
s e c o n d  o n e  T h e s e  p r o p o r t i o n s  s u g g e s t e d  a M e n d e l i a n  
d i s t r i b u t i o n  of  t h i s  a n o m a l y .  

Material collected by FISCHBERG and t(OBEL, who express their 
gratitude to the Fisheries and Game Dept. of Kenya for permission 
to collect frogs of the genus Xenopus. 
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