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f rag l ichen  Kr6 te  aus  dem  Var i a t i onsbe re i ch  be ider  A r t e n  
gegeben.  Das  P h e r o g r a m m  ersche in t  fiir die Globul ine  
eines W e c h s e l k r 6 t e n - K r e u z k r 6 t e n - B a s t a r d s  h ingegen  we- 
n iger  kennze ichnend .  Infolge  der  sa i sonabh/ ing igen  quan -  
t i t a t i v e n  V e r g n d e r u n g e n  k a n n  sich in d iesem Bere ich  die 
bet  V o r h a n d e n s e i n  der  E i w e i s s b a n d e n  be ider  E l t e r n a r t e n  
( en t sp rechend  der  S i t ua t i on  bet  F i s c h b a s t a r d e n  10) resul-  
t i e r ende  ]3as t a rdkurve  in s tXrkerem Masse ve r sch i eben ;  
we i t e rh in  t r e t e n  in der  ftir eine na t i i r l i che  t3as t a rd i e rung  
in  F rage  k o m m e n d e n ,  h a u p t s g c h l i c h  mi t t e leurop / i i schen  
{3berschneidunszone  der  Ve rb re i t ungsgeb ie t e  be ider  A r t e n  
bet  Bu/o calamita zwei ve r sch iedene  G l o b u l i n m u s t e r  auf  
(F iguren  2 u n d  4). Mit  diesen B e f u n d e n  liisst s ich die yon  
den  Ver fasse rn  bere i t s  f r i iher  11 ausgesprochene  V e r m u -  
t u n g  bes t~t igen ,  dass  es sich bet  in  e iner  P o p u l a t i o n  
bet  Gens ingen  h~tufig ge fundenen  W e c h s e l k r 6 t e n  m i t  
R i i c k e n b a n d  n i c h t  u m  F 1 -Bas ta rde  hande l t .  Als solche 
angesp rochene  K r 6 t e n  9 aus  F r e i l a n d p o p u l a t i o n e n  waren  
n a c h  der  E r a r b e i t u n g  des h ie r  m i t ge t e i l t en  Befundes  n i ch t  
in  lebendern  Z u s t a n d  zur  {Jberpr i i fung m i t  dieser Me thode  
verf i igbar .  

Die ]31u ten tnahme fiir de ra r t ige  B e s t i m m u n g e n  is t  in  
fiir die a n g e w a n d t e  Me t hode  der  S e r u m g e w i n n u n g  12,1a 
voll  aus re ichender  Menge ohne  d a u e r h a f t e  Schgd igung  
der  K r 6 t e n  aus  der  V e n a  angular i s  m6gl ich  14. Das  Serum-  
eiweissbild k a n n  d a h e r  ohne  Schwier igkei t  a u c h  zur  
Diagnose  yon  solchen I n d i v i d u e n  V e r w e n d u n g  f inden,  
de ren  wei tere  L e b e n d h a l t u n g  yon  In te resse  ist. 

Summary. Elec t rophore t i c  inves t iga t ions  of the  s e r u m  
p ro t e in  p a t t e r n s  of n a t t e r j a c k s  (Bu[o calamita Laur . )  
f rom the  I b e r i a n  P e n i n s u l a  and  f rom W e s t e r n  and  Cen t ra l  
Europe ,  a n d  of green toads  (Burg viridis Laur. )  f r om Cen- 
t r a l  Europa ,  Asia  Minor  a n d  N o r t h  Africa show t h a t  t h e  
two species differ  d i sc t inc t ly  in t he  pos i t ion  of t h e i r  
M b u m i n  fract ions .  The  iden t i f i ca t ion  of p r o b l e m a t i c  

�9 spec imens  c a n r e s u l t  f rom the  p r o d u c t i o n  of m i x e d  se rum 
w i t h  spec imens  of b o t h  species. As t h e  a l b u m i n  f r ac t ion  of 
hyb r id s  is doub led  accord ing  t o  th i s  me thod ,  i t  is also 
su i tab le  for d e m o n s t r a t i n g  ti le exis tence  of such hyb r id s  in 
n a t u r a l  popula t ions .  
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R e s i s t a n c e  to Carbon D i o x i d e ,  an A n o x i c  S t r e s s  in Drosophila melanogaster 
V a r i a t i o n  in response  to c a r b o n  d iox ide  in D. melano- 

gaster was f i rs t  r epo r t ed  b y  L'HxRITI~R a n d  T~Iss lE~  ~ 
who d i scovered  s h a r p  segrega t ions  be t w een  s t r a in s  w h i c h  
were capab le  of su rv iv ing  sho r t  exposure  to  CO2, a n d  
those  w h i c h  were not .  F u r t h e r  work  * showed  t h a t  t h i s  
v a r i a t i o n  was caused b y  a v i rus  cal led s igma  wh ich  was 
passed  be tween  genera t ions  in  t he  c y t o p l a s m  of t he  eggs 
a n d  sperm.  I n d i v i d u a l s  c a r ry ing  t he  v i rus  are incapab le  
of w i t h s t a n d i n g  even  a 30-sec exposure  to  CO 2. Popu la -  
t ions  of D. melanogaster ca r ry ing  s igma seem to be  
widespread  ~, and  t he  v i rus  has  been  d iscovered  in a t  
leas t  two o the r  species ~. 

I n  t he  p r e sen t  work  v a r i a t i o n  in response  to  longer  
exposure  to  CO 2 is repor ted .  18 s t r a ins  der ived  f rom single 
i n s e m i n a t e d  female  D. melanogaster collected a t  Leslie 
Manor  nea r  C a m p e r d o w n  in Vic to r ia  in  D e c e m b e r  1963 
and  D e c e m b e r  1964 were t e s t ed  for t h e i r  m o r t a l i t y  levels 
a f te r  exposure  to  CO v There  was no  s ign i f ican t  m o r t a l i t y  
a f te r  15 ra in  exposure  du r ing  a p i lo t  t r i m  wh ich  ind ica t ed  
t h a t  a 6 h exposure  al lowed a d e q u a t e  d i s c r i m i n a t i o n  
be tween  s t r a ins  for mor t a l i t y .  A p las t ic  gas c h a m b e r  was 
used for a d m i n i s t r a t i o n  of CO2 wh ich  b u b b l e d  t h r o u g h  
water ,  passed  in to  t he  chamber ,  and  passed  ou t  aga in  
t h r o u g h  smal l  holes  dr i l led  in  the  lid. Fo r  t h i s  expe r imen t ,  
t he  6 rep l ica tes  i nvo lved  were t e s t ed  separa te ly .  Mor ta l -  
i t ies were scored as pe rcen t ages  1 day  later ,  a n d  were 
t r a n s f o r m e d  us ing  the  angu la r  t r a n s f o r m a t i o n  for analysis .  
Th i s  t r a n s f o r m a t i o n  is c o m m o n l y  used for f rac t iona l ,  
p r o p o r t i o n a l  or p e r c e n t a g e  d a t a  wh ich  t yp i ca l l y  are 
d i s t r i b u t e d  b inomia l ly ,  a n d  whose  va r i ance  depends  on  
t he  m a g n i t u d e  of t h e  p ropor t ion ,  a n d  on  t he  size o f  t h e  
s ample  5. 

The  anMysis  of va r i ance  showed h igh ly  s igni f icant  
( P  < 0.005) differences  be tween  s t ra ins ,  b o t h  for males  
a n d  for females.  Tab le  I a) shows t h a t  t he  mor ta l i t i e s  
a m o n g  s t ra ins ,  far  f rom be ing  sha rp  and  d i scon t inuous ,  

as in  L'HERITIER a n d  TEISSlER'S 1 expe r imen t s ,  show a 
c o n t i n u o u s  d i s t r i bu t ion .  

A diallel  cross was  u n d e r t a k e n  s ana lyse  in more  de ta i l  
t h e  genet ic  bas is  of differences  and  in  p a r t i c u l a r  to  t e s t  
for m a t e r n a l  effects, a cha rac te r i s t i c  of cy top la smic  
inher i t ance% 4 s t r a ins  (22, 29, 34 a n d  3) were selected to  
r ep resen t  t he  r ange  of mor ta l i t i es .  2 col lect ions of F 1 
p rogeny  were m a d e  and  t e s t ed  sepa ra t e ly  for 6 h. Resu l t -  
ing female  mor t a l i t i e s  (Table  IIa) were ana lysed  us ing  
GRIFEING'S 7, S M e t h o d  1 Model No. 1 c o m b i n i n g  ab i l i ty  anal-  
ysis (Table  IIb). Male d a t a  are no t  g iven  as t h e y  add  no  
f u r t h e r  in fo rmat ion ,  and  t he  ana lys i s  is essen t ia l ly  s imilar .  
S ign i f ican t  rec iprocal  effects were found,  b u t  were 
p r o b a b l y  due  solely to  t he  s t r a i n  pa i r  34-29 whose  
rec iprocal  F ls  were different .  There  were no sys t ema t i c  
rec iprocal  differences,  a n d  hence  no  ev idence  of m a t e r n a l  
effects or cy top la smic  inher i t ance .  

The  h igh ly  s igni f icant  genera l  c o m b i n i n g  ab i l i ty  effects 
ind ica te  t he  presence  of add i t i ve  genet ic  v a r i a t i o n  a m o n g  
t he  s t ra ins  used in t he  diallel.  This  impl ies  t he  eMstence 
of such  v a r i a t i o n  a m o n g  all  t he  L M. s trains ,  wh ich  in 
t u r n  implies  genet ic  p o l y m o r p h i s m  in t h e  or iginal  popula -  
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t i o n  a t  Les l i e  M a n o r .  S u c h  a r e s u l t  is n o t  u n e x p e c t e d  
in  v i e w  of  MArH~R'S  9 p r e d i c t i o n s  a n d  m o r e  r e c e n t  
r e s u l t s  o n  q u a n t i t a t i v e  c h a r a c t e r s  in  p o p u l a t i o n s  ~0-~. 

T h e  n a t u r e  of  t h e  s t r e s s  w a s  i n v e s t i g a t e d  b y  c o m p a r i s o n  
w i t h  m o r t a l i t y  a f t e r  e x p o s u r e  to  n i t r o g e n .  I n  t h i s  case ,  
b e c a u s e  n i t r o g e n  is s l i g h t l y  less  d e n s e  t h a n  air ,  a d e s i c c a t o r  

Table I a) Meanmortali t ies of Leslie Manor strains of D. mdanogaster 
after 6 h exposure to carbon dioxide 

Female strain Mortality (%) Male strain ~'[ortality (%) 

23 4.90 34 16.75 
3 11.87 2 27.43 

32 15.43 21 28.45 
29 15.51 3 29.37 
21 15.56 23 34.50 
34 16.11 20 36.75 

2 18.02 1 38.02 
24 21.63 29 40.19 
28 24.60 28 40.82 
31 25.22 32 47.08 
33 29.31 31 51.41 
30 32.49 24 51.73 

1 32.58 33 52.16 
27 34.50 22 54.34 
22 39.21 26 56.46 
20 43.50 30 63.01 
25 48.34 27 66.22 
26 56.46 25 69.53 

b) Analyses of variance of mortalities in Table Ia. 

Source of D.F. FemaIe Female F Male M.S. Male F 
variation 1K. S. 
Replicates 5 1,927.51 20.59 ~ 242.58 1.94 
Strains 17 1,238.22 13.23 ~ 1,087.33 8.71 ~ 
Error 84 93.60 124.78 

Significant at 0.001 level. 

Table II. a) Mean female mortalities of diallel cross using 4 Leslie 
Manor strains (after application of the angular transformation) 

Male parent 
Female 
parent 22 29 34 3 

22 86.49 84.77 70.83 79.12 
29 80.53 55.90 74.33 48.36 
34 63.00 54.90 59.63 54.95 

3 76.87 54.85 56.61 53.50 

b) Combining ability dialleI analysis of percentage mortalities (after 
application of the angular transformation) 

Source of variation D .F .  Mean square F 

GCA 3 2338.3703 19.77 b 
SCA 6 290.0940 2.45 ~ 
Reciprocal 6 336.7805 2.84 �9 
Error 15 118.2557 

Significance: ~ ( 5 % )  b ( 0 . 1 % )  ~ N . S .  

GCA = General Combining Ability, SCA = Specific Combining Abi- 
lity, 

f l u s h e d  w i t h  n i t r o g e n  a n d  t h e n  s e a l e d  w a s  u s e d  for  n i t r o -  
g e n  a d m i n i s t r a t i o n .  M o r t a l i t i e s  a f t e r  e x p o s u r e  w e r e  
c o m p a r e d  s t r a i n  b y  s t r a i n  o v e r  15 of  t h e  18 s t r a i n s  
m e n t i o n e d  in  T a b l e  I. T h e  c o r r e l a t i o n  c o e f f i c i e n t  b e t w e e n  
t h e  2 s t r e s s e s  for  f e m a l e s  w a s  + 0 .6230  ( P  < 0.02) a n d  
for  m a l e s  -}- 0 .7442 ( P  < 0.01). 

A c o m p a r a b l e  r e s u l t  i n d i c a t i n g  s i m i l a r i t y  of  e f f ec t  
b e t w e e n  COs a n d  N 2 w a s  f o u n d  in  a n o t h e r  e x p e r i m e n t .  
M o r t a l i t i e s  f o l l o w i n g  s e q u e n c e s  of  t r e a t m e n t  t i m e s  in  
one  g a s  f o l l o w e d  b y  t h e  o t h e r ,  a d d i n g  t o  a t o t a l  of  5 h 
( m i n i m u m  e x p o s u r e  for  1 0 0 %  m o r t a l i t y  in  CO S u s i n g  t h e  
d e s i c c a t o r )  in  e a c h  case ,  we re  c o m p a r e d  w i t h  m o r t a l i t i e s  
in  d i f f e r i n g  p e r i o d s  of  t i m e  u p  t o  5 h in  one  or  o t h e r  g a s  
s e p a r a t e l y .  F o r  t h i s  e x p e r i m e n t  t h e  d e s i c c a t o r  m e t h o d  of  
a d m i n i s t r a t i o n  w a s  u s e d  n o t  o n l y  for  n i t r o g e n ,  b u t  a l so  
for  CO 2. R e g r e s s i o n  c o e f f i c i e n t s  for  m o r t a l i t i e s  in  CO2 
a n d  N 2 o n  l e n g t h  of  e x p o s u r e  t o  one  g a s  on  i t s  o w n  w e r e  
24.93 a n d  24.22, b o t h  of  w h i c h  d i f f e r  s i g n i f i c a n t l y  f r o m  
O as  P < 0.001. T h e s e  r e g r e s s i o n  c o e f f i c i e n t s  w e r e  n o t  
s i g n i f i c a n t l y  d i f f e r e n t  f r o m  e a c h  o t h e r  ( P  > 0.90), 
i n d i c a t i n g  s i m i l a r i t y  of  e f fec t .  H o w e v e r ,  w h e r e  t h e  s i ng l e  
o r  s e q u e n t i a l  t r e a t m e n t s  c o v e r e d  a t o t a l  of  5 h ,  t h e r e  we re  
n o  m o r t a l i t i e s  less  t h a n  1 0 0 % .  T h i s  i n d i c a t e s  t h a t  t h e  
e f f ec t  of  t h e  f i r s t  p e r i o d  ( in COs) w a s  a d d e d  to  t h a t  of  t h e  
s e c o n d  (in N2), a n d  h e n c e  t h a t  t h e  2 g a s e s  a f f e c t e d  t h e  
s a m e  s y s t e m .  T h e  p o s s i b i l i t y  of  h y p e r a d d i t i v i t y  is n o t  
c o n s i d e r e d  l i ke ly  as  t h i s  a c t i o n  of n i t r o g e n  is m e c h a n i c a l .  

D. melanogaster r e s p o n d s  s i m i l a r l y  in  b o t h  CO2 a n d  N 2 
a t m o s p h e r e s .  T h i s  is r e a s o n  e n o u g h  to  s u p p o s e  t h a t  t h e  
e f f ec t  of  CO 2 w h e n  a d m i n i s t e r e d  o v e r  a p r o l o n g e d  p e r i o d  
is t h a t  of  a n  a n o x i c  gas .  I t  is n o t  p o s s i b l e  a t  t h i s  s t a g e  t o  
d e t e r m i n e  w h i c h  o r g a n s  b y  t h e i r  e a r l y  loss  of  f u n c t i o n  
u n d e r  CO 2 a re  r e s p o n s i b l e  for  d e a t h .  I t  is c o n c l u d e d  t h a t  
CO S a c t s  m a i n l y  as  a n  a n o x i c  g a s  w h e n  a d m i n i s t e r e d  o v e r  
p r o l o n g e d  pe r i ods ,  a n d  t h a t  p o p u l a t i o n s  of  D. melano- 
gaster a r e  g e n e t i c a l l y  p o l y m o r p h i e  for  r e s i s t a n c e  to  it .  

Rdsumd. lDes l i gn6es  de  D. melanogaster f o r m 6 e s  g 
p a r t i r  d ' u n e  f e m e l l e  f 4 c o n d 6 e  n a t u r e l l e m e n t ,  s o n t  p o l y -  
m o r p h i q u e s  p a r  r a p o r t  a u  deg r6  de  m o r t a l i t 6  r 6 s u l t a n t  
de  l eu r  m a i n t i e n t  p r o l o n g ~  d a n s  u n e  a t m o s p h e r e  de  C Q .  
I1 e s t  ~ t ab l i  q u e  ces  d i f f 6 r e n c e s  p r o v i e n n e n t  de  v a r i a t i o n s  
d a n a  les g6nes  a d d i t i f s .  O n  o b s e r v e  q u e  la  r 6 a c t i o n  a u  CO S 
e s t  p r e s q u e  i d e n t i q u e  5` cel le  q u e  p r o v o q u e  le N l ,  u n  gaz  
b i o l o g i q u e m e n t  i ne r t e ,  c a u s a n t  l ' a s p h y x i e .  L ' a u t e u r  
c o n c l u t  q u e  le CO 2 e n t r a l n e  l ' a s p h y x i e  l o r s q u ' o n  l ' a d m i -  
n i s t r e  d u r a n t  des  p ~ r i o d e s  p r o l o n g 6 e s  e t  q u e  les p o p u l a -  
t i o n s  n a t u r e l l e s  de  D. melanogaster s o n t  p o l y m o r p h i q u e s  
q u a n t  5` l eu r  r 6 s i s t a n c e  5. l ' a s p h y x i e .  
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