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c o m p l ~ t e m e n t  p a r  ses ca rac t~ re s  c y t o l o g i q u e s  au  C. 
glareolus europ6en .  

Voic i  m a l n t e n a n t  q u e l q u e s  r e c t i f i c a t i o n s  de donn6es  
a n t 6 r i e u r e s  e t  q u e l q u e s  c o m p l 6 m e n t s :  Chez Arvicola 
scherman S h a w  e t  Microtus nivalis M a r t i n s ,  l ' i d e n t i f i -  
c a t i o n  des  h 6 t ~ r o c h r o m o s o m e s  p a r  IiENAUD ~ (1938) e t  
MAT~H~Y*" (1938, 1947) ~ t a i t  e r ron~e.  L ' X  e t  I ' Y  s o n t  
m S t a c e n t r i q u e s  e t  l a  p r ~ - r ~ d u c t i o n  e s t . c o n s t a n t e .  Chez  
M .  orcadensis Millais ,  off MAT~rI~gY a (1951) h 6 s i t a i t  e n t r e  
44 e t  46, le n o m b r e  d ip lo ide  e x a c t  e s t  de  46;  I ' X  es t  m6-  
t a c e n t r i q u e ,  I ' Y  p u n c t i f o r m e :  M.  arvalis, M.  iucertus, 
~I.  orcadensis o n t  e x a c t e m e n t  l a  m S m e  f o r m u l e  ch ro -  
m o s o m i q u e  et ,  c o m m e  les s y s t 6 m a t i c i e n s  l ' a d m e t t e n t ,  
s o n t  des  esp~ces t r~s  vo is ines .  

Les  Cr i ce t i nae  n 6 a r c t i q u e s ,  Neotoma floridana Ord .  e t  
Peromyscus  leucopus Raf in . ,  o n t  r e s p e c t i v e m e n t  52 e t  48 
c h r o m o s o m e s ;  les n u m ~ r a t i o n s  de  C ~ o s s  ~ (1931) s o n t  
d o n e  exac tes .  L ' X  es t  long,  a c r o c e n t r i q u e ,  I ' Y  p u n c t i -  
forme.  C y t o l o g i q u e m e n t ,  les h a m s t e r s  d u  N o u v e a u -  
M o n d e  s o n t  done  t r~s  61oign~s de c e u x  de l ' A n c i e n - M o n d e  
e t  il s e m b l e  log ique  de  les p l ace r  d a n s  u n e  sous - fami l l e  
sp~ciale ( S i g m o d o n t i n a e ) .  E n f i n ,  chez  l 'Heleromyidae 
Dipodomys  merriami Mearns ,  i l y  a n o n  pus  86 c h r o m o -  
somes  (CRoss x, 1931) ma i s  70 s e u l e m e n t .  

R.  MATTHEY 

Laboratoire de Zoologic de l 'Universild de Lausamw,  
le 29 ~uillet 1952. 

S~4~tmary 

F o l l o w i n g  t h e  n e w  s q u a s h - t e c h n i c  of MAKINO a n d  
N ~ s m ~ i u a a ,  i t  is  n o w  poss ib le  to  w o r k  m o r e  q u i c k l y  a n d  
w i t h  m o r e  a c c u r a c y  on  t h e  c h r o m o s o m e s  of m a m m a l s ,  
T h e  a u t h o r  h a s  e s t a b l i s h e d  t h e  cy to log i ca l  c o n d i t i o n s  in  
s e v e n  species  of M u r i d a e  a n d  e l u c i d a t e d  some  d o u b t f u l  
p o i n t s  b e l o n g i n g  15 o t h e r  species.  Microtus arvalis, M,  
orcadensis a n d  M.  incerlus h a v e  t h e  s a m e  f o r m u l e  a n d  
m u s t  be  c o n s i d e r e d  as v e r y  ak in ,  T h e  c h r o m o s o m i c  se t  
of Clethrionomys gapperi ( N o r t h - A m e r i c a )  d o e s n ' t  d i f fe r  
f r o m  t h a t  of C. glareolus (Europe ) .  T h r e e  g e n e r a  of Ger -  
b i l l i nae  e x h i b i t  s e x - c h r o m o s o m e s  of t h e  t y p e  f o u n d  in 
p a l e a r c t i c  Cr ice t inae .  

B y  Arvicola scherman a n d  Microtus nivalis a r e inves -  
t i g a t i o n  shows  t h a t  32 a n d  Y are  b o t h  m e t a c e n t r i c .  I t  
seems  p r e f e r a b l e  to  p u t  Neotoma/ lor idana a n d  Peromys-  
cus leucopus, l ike ly  w i t h  t h e  o t h e r  g e n e r a  of n e a r c t i c  
Cr ice t inac ,  in  a spe.cial u n d e r - f a m i l y ,  for  t h e y  b e a r  no  
cy to log i ca l  r e s s e m b l a n c e  w i t h  t h e  t r u e  h a m s t e r s  of t h e  
Old "World. Dipodomys  merriami,  a n  H e t e r o m y i d a e ,  
h a s  70 a n d  n o t  86 c h r o m o s o m e s  (CROSS, 1931). 

T h e r e  is in  n o n e  species  coex i s t ence  of  p re -  a n d  pos t -  
r e d u c t i o n ,  a l t h o u g h  p i c t u r e s  of c h i a s m a s  m a y  be  some-  
t i m e s  o b s e r v e d .  T h e  c o n c e p t i o n  of KOLLER a n d  DAR- 
LINGTON does  n o t  ag ree  w i t h  t h e  fac ts .  

1 p. RENAUD, R. suLase Zool. 45, 349 (1938). 
2 1~. MATTHEY, J. G. 36, 73 (1938); Set. Genet. 3, 23 (1947). 
a R..MATTHEY, R. suisse Zool. 68, 201 (1951). 
4 j .  CROSS, J. Morph. 52, 373 (193t). 

C r o s s i n g - o v e r  be twee n  Al le les  at the w Locus  
in Drosophila melanogaster 

V¢ork in t h i s  D e p a r t m e n t  in  t h e  l a s t  few yea r s  h a s  h a d  
as i t s  m a i n  o b j e c t i v e  t h e  i n v e s t i g a t i o n  of t h e  r e l a t i o n s h i p  

b e t w e e n  a r r a n g e m e n t  a n d  f u n c t i o n  of genes  t. As a resu l t  
of t h i s  work ,  i t  was  f o u n d  a m o n g  o t h e r  t h i n g s  t h a t  
c ro s s ing -ove r  b e t w e e n  al leles occurs  in  t h e  m o u l d  As- 
pergillus nidulans 2. 

T h e  l i s t  of r e p o r t e d  cases  of c ro s s ing -ove r  b e t w e e n  
al leles in  o t h e r  o r g a n i s m s  is g rowing  v e r y  r a p i d l y ,  a n d  a 
p r e s s i n g  q u e s t i o n  is h o w  g e n e r a l  a p r o p e r t y  of  genes  th i s  
h a p p e n s  t o  be .  I n  some  of t h e  e x a m p l e s  a v a i l a b l e  in  t he  
l i t e r a t u r e ,  t h e  loci  i n v e s t i g a t e d  were  s t u d i e d  t h o r o u g h l y  
p rec i se ly  b e c a u s e  in  t h e  course  of  p r e v i o u s  b r e e d i n g  ex- 
p e r i m e n t s  u n e x p e c t e d  t y p e s  h a d  b e e n  o b t a i n e d .  Th i s  is 
t r ue ,  e. g., for  t h e  Iz locus  in  Drosophila, p e r h a p s  t h e  m o s t  
c o m p l e t e l y  a n a l y s e d  e x a m p l e  of  t h i s  k i n d  3. T h e s e  se- 
lected loci c a n n o t  be  i nc luded ,  of  course ,  i n  a s u r v e y  to 
i n f e r  h o w  w i d e s p r e a d  c r o s s i n g - o v e r  b e t w e e n  al leles is. 
H o w e v e r ,  t h e  fo l lowing  loci were  a d e q u a t e l y  i n v e s t i g a t e d  
a p p a r e n t l y  w i t h o u t  p r e v i o u s  k n o w l e d g e  of  t h i s  k ind .  
T h e y  c o n s t i t u t e ,  t h e r e f o r e ,  a n  unselected s a m p l e :  S-asl, 
Sb-sbd a n d  bx-bxd  (E. 13. Lnwisa ) ,  s n  a n d  ras ( IvEs  and  
NOYESS), a n d  v (GREEN 6) in  Drosophila; bi a n d  paba 
(RoPERT), a n d  adl-ad a (PONTECORVO s) in  Aspergillus; i 
(GILES 9) in  Neurospora; C~S  in  c o t t o n  (STm~HENS t°) ; R 
(STADLER 11) in  m a i z e ;  a n d  S (D. LEWIS 1~) in  Oenothera. 
C r o s s i n g - o v e r  b e t w e e n  alleles was  d e t e c t e d  in  10 o u t  of 
t h e s e  13 loci, t h e  n e g a t i v e  ones  b e i n g  ras, 17 a n d  S. 

W e  t h o u g h t  t h a t  a n  idea l  unselected locus  for  a search 
for  c r o s s i n g - o v e r  b e t w e e n  al leles was  w in  D r o s o p h i l a :  a t  
t h i s  c lass ica l  locus  a l a rge  n u m b e r  of  a l le les  a re  known,  
w i t h  d i s t i n g u i s h a b l e  a n d  p l e io t rop ic  effects ,  su i t ab le  
c lose ly  l i n k e d  m a r k e r s  c a n  be  p l a c e d  on  b o t h  s ides and  
t h e  c y t o l o g i c a l  s i t u a t i o n  does  n o t  s u g g e s t  a n y  pecu l ia r i ty .  
As de sc r ibed  b e l o w  we h a v e  succeeded  in  o b t a i n i n g  cross- 
ove r s  b e t w e e n  al le les  a m o n g  t h e  f i r s t  5 ,000 game tes  
f r o m  t w o  h e t e r o z y g o u s  c o m b i n a t i o n s  (w/w b~ a n d  w/w *°) 
o u t  of e i g h t  t e s t e d  (u,/w 8~; w/w ~s~; we/w a; we/w 8at; we/w bz; 
we/w h, a n d  t h e  t w o  a l r e a d y  m e n t i o n e d )  w i t h  e i g h t  dif- 
f e r e n t  a l le les  in  all. 

T h e  e x p e r i m e n t a l  p r o c e d u r e  was  t h e  foI lowing.  In- 
d i c a t i n g  w i t h  w x a n d  wV a n y  t w o  m u t a n t  alleles,  females 
of c o n s t i t u t i o n  

SC Va x eC C~; 
+ w y + +  , 

or  of c o n s t i t u t i o n  
W x gC 

+ wV+ 

were  c rossed  to  ma le s  sc w ~: ec cv, or y w ~ ec, respect ive ly ,  
a n d  t h e  p r o g e n y  e x a m i n e d  for  eye  co lours  d i f f e r en t  from 

1 G. PONTECORVO, Biochem. Soc. Sym. 4, 40 (1950); Advances 
ill Enzymology 13, 121 (1952); Sympos. Soc. Exp. Biol. 6,218 (1952}; 
Advances in Genetics 5 (in the press) ; Sympos. Soe. Exp. Biol. 7 (in 
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t h o s e  of w ~, wV or  wZ/wu.  I n  t h e  e x p e r i m e n t a l  crosses  
ca r r i ed  o u t  so f a r  t h e  c l a s s i f i ca t ion  was  d i s c o n t i n u e d  
a f t e r  e x a m i n i n g  a b o u t  5000 flies un less  a t  l e a s t  one  n e w  
t y p e  h a d  a r i s e n  a m o n g  t h e m .  I n  t w o  of t h e  crosses  in-  
d i c a t e d  be low n e w  t y p e s  d id  a c t u a l l y  a r i se  and ,  in  o r d e r  
t o  m a k e  su re  t h a t  t h e y  were  n o t  a c c i d e n t a l ,  a f u r t h e r  
l a rge  n u m b e r  of p r o g e n y  w as  classif ied.  VV'e p ropose ,  of 
course ,  t o  r e - e x a m i n e  a t  a l a t e r  d a t e  f u r t h e r  p r o g e n y  
f r o m  t h e  c o m b i n a t i o n s  w h i c h  g a v e  n e g a t i v e  r e s u l t s  in  
t h e  f i r s t  s a m p l e  of  5000. 

Reslflts of baekerosses of females heterozygous for two white alleles 

Genotype of 
backcrossed 

females 

SC W eC CU 

+ w sat + + 

S6 W e c  c u  

+ w bt + + 

SC W e c  CU 

+ w hI2 + + 

SC W e c  C~) 

+ w ao + + 

y wme¢ 

+ w a - b  

y w~ ec 
+ yfiat + 

y w e ec 

+ w b~ + 

y w e  ec 
+ wh + 

No. of 
progeny 

examined 

No. and genotype 
of unusual types 

0 

i sc males 
s c + +  + 
-~ ~T ~ ~, 

2 sc males 

3 s o + + +  
SC W eG CY 

5,000 

38,225 

5,000 

21,067 

5,000 

5,000 

4,881 

4,847 

89,020 

0 

10 

females 

females 

I t  will  be  n o t e d  t h a t  o u t  of 89,020 flies e x a m i n e d  t he  
ten  w h i c h  h a v e  a w i l d - t y p e  al lele  a re  all  c ross -overs  be-  
tween  sc a n d  ec. I f  t h e  w i l d - t y p e  al lele  h a d  a r i s en  in-  
d e p e n d e n t l y  of c ross ing-over ,  we w o u l d  h a v e  e x p e c t e d  
only  one  in  t w e n t y  t o  be  c ross -overs ,  t h e  m a p  d i s t a n c e  
b e t w e e n  sc a n d  ec b e i n g  5 .5 .  F u r t h e r m o r e ,  in  e a c h  cross  
no t  all t h e  c ross -over s  s h o u l d  be  of one  t y p e .  E v e n  
w i t h o u t  th i s ,  t h e  p r o b a b i l i t y  of  o u r  r e s u l t s  b e i n g  due  t o  
acc iden tM co inc idence  of b a c k - m u t a t i o n  a n d  c ross ing-  
over  is e x c e e d i n g l y  smal l .  W e  c a n  c o n c l u d e  t h a t  c ross ing-  
over  is n o t  i n d e p e n d e n t ,  a n d  is p r o b a b l y  t h e  cause ,  of  t h e  
origin of  t h e  w i l d - t y p e  al le le  in  t h e  t w o  crosses  g i v e n  
above .  I t  is to  b e  n o t e d ,  f u r t h e r m o r e ,  t h a t  n o t  one  case  
of o r ig in  of  t h e  w i l d - t y p e  al le le  w i t h o u t  c r o s s i n g - o v e r  h a s  
been o b t a i n e d  in  t h e  89,020 flies e x a m i n e d :  d e a r l y  t h e  
ra te  of b a c k - m u t a t i o n  is n o t  u n d u l y  h igh .  

These  p r e l i m i n a r y  r e su l t s  o n l y  s h o w  t h a t  c ross ing-  
over  b e t w e e n  c e r t a i n  al leles  a t  t h e  w locus  occu r s  a n d  is 
co r re l a t ed  w i t h  t h e  o r ig in  of a n e w  allele. W e  a re  n o w  
c o n t i n u i n g  a n  e x t e n s i v e  s e a r c h  w i t h  o t h e r  c o m b i n a t i o n s ,  
p a r t i c u l a r l y  of a l le les  w i t h  i n t e r m e d i a t e  ef fec ts  f r o m  
which i t  is h o p e d  to  be  ab le  t o  d i s t i n g u i s h  p h e n o t y -  
pical ly b o t h  r e c i p r o c a l  t y p e s  of r e c o m b i n a n t .  S h o u l d  i t  
be poss ib le  to  e x c l u d e  u n e q u a l  c ross ing-over ,  t h i s  n e w  
add i t ion  t o  t h e  l is t  oI u n s e l e c t e d  loci w h e r e  c r o s s i n g - o v e r  
be tween  al leles h a s  b e e n  o b s e r v e d ,  w o u l d  f u r t h e r  s u p p o r t  

t h e  i dea  t h a t  t h i s  is a v e r y  w i d e s p r e a d  p r o p e r t y  of 
genesL  

M. ELAINE MAcKENDRICK a n d  G. PONTECORVO 

D e p a r t m e n t  o / G e n e t i c s ,  U n i v e r s i t y  o / G l a s g o w ,  J u l y  I d, 
7952.  

Z u s a m m e n [ a s s u n g  

A n  e i n e m  b e s o n d e r s  g t i n s t i g e n  Be isp ie l  (w-Locus  von  
D r o s o p h i l a  me lanogas t e r )  soll  z u r  Kl~trung d e r  F r a g e  bei-  
g e t r a g e n  w e r d e n ,  w iewe i t  C r o s s i n g - o v e r  zwi schen  A1- 
le len  e in  a l l g e m e i n  g e n e t i s c h e s  P h R n o m e n  da r s t e l l t .  Es  
w u r d e n  vorl~.ufig 8 h e t e r o z y g o t e  K o m b i n a t i o n e n  y o n  
8 Al le len  gepr i i i t ,  wobe i  d ie  C h r o m o s o m e n  m i t  sc, ec, cv 
o d e r  y ,  ec m a r k i e r t  w a r e n .  B i s h e r  w u r d e n  A u s n a h m e -  
t i e re  ( E n t s t e h u n g  n e u e r  Allele) bei  w, w bz u n d  w, u f  ° ge- 
I u n d e n ,  u n d  z w a r  10 v o n  59292 F l iegen .  D a  al le  10 Fl ie-  
gen  g le ichze i t ig  Crossovers  zwi schen  s c u n d  ee s ind ,  
e n t s t e h e n  die A u s n a h m e t y p e n  o f i e n b a r  d u r c h  Cross ing-  
o v e r  u n d  n i c h t  d u r c h  R t i c k m u t a t i o n .  W e i t e r e  V e r s u c h e  
s i nd  j e d o c h  n6 t ig ,  u m  s i che rzus t e l l en ,  dass  es s ieh  n i c h t  
u m  ung le i ches  Cross ing -ove r  h a n d e l t .  

I G. PONTECORVO, Sympos. Soc. Exp. Biol. 7 (in the press). 

F r e q u e n c y  of  S u c c e s s f u l  C o n c e p t i o n  u n d e r  F r e e  
M a t i n g  C o n d i t i o n s  i n  t h e  E g y p t i a n  B u f f a l o e s  

S e a s o n a l  c h a n g e s  in  t h e  c o n c e p t i o n  p e r c e n t a g e  h a s  
b e e n  r e c o r d e d  in  m a n y  spec ies ;  i.e. i n  m o n k e y s  (CoR- 
IqERI), in  m a r e s  (HAMMOND ~) a n d  in  ewes  (YEATESa). I n  
c a t t l e ,  e n v i r o n m e n t M  t e m p e r a t u r e  a f fec t s  r e p r o d u c t i o n  
(ANDERSON4), whi le  d a y l i g h t  is a lso a n  i m p o r t a n t  f a c t o r  
in  t h i s  r e spec t  (M~RclER a n d  SALISBUR'ZL). 
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Frequency of successful conceptions in the buffalo in relation to air 
temperature and daylength (30°N). 

. . . .  Frequency of succesful conceptions. 
. . . . . .  Daylength (hours). 

. . . . .  Air temperature (°C). 

T h e  n u m b e r  a f  a n i m a l s  used  in  t h e  p r e s e n t  i n v e s t i g a -  
t i o n  was  772 f ema le  bu f f a loe s  r a n g i n g  in  age  f r o m  2 t o  10 
yea r s .  T h e s e  o b s e r v a t i o n s  were  r e c o r d e d  a t  a b r e e d i n g  
f a r m  in  t h e  N o r t h  of  De l t a .  T h e  a n i m a l s  were  fed g r e e n  
f o d d e r  d u r i n g  w i n t e r  m o n t h s  a n d  c o n c e n t r a t e s  d u r i n g  
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