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h y b r i d  b e t w e e n  Pavo crislatus a n d  P. muticus muticus. 
Growing  t a l l - f ea the r s  f rom b o t h  sexes p r o v i d e d  m a t e r i a l  
for  s tudy .  

F igu re  1 shows t h e  k a r y o t y p e  of a female  peafowl.  T he  
f i rs t  a n d  second  la rges t  pa i r s  cons i s t  of s u b m e t a c e n t r i c  
c h r o m o s o m e s  c lea r ly  d i s t i n g u i s h a b l e  f rom each  o t h e r  b y  
size difference.  No. 3 is r e p r e s e n t e d  b y  a n  ac rocen t r i c  pa i r  
a n d  No. 4 b y  a s u b t e l o c e n t r i c  pa i r .  T h e y  are  t he  s a m e  
l e n g t h  as t h e  long a r m  of No. 1. A Z - c h r o m o s o m e  was 
iden t i f i ed  as  a s u b m e t a c e n t r i c s  s imi la r  in  size to  Nos. 3 
a n d  4, r e m a i n i n g  u n p a i r e d  in  f emale  cells. T h e  c h r o m o -  
somes  Nos.  5, 6 a n d  7 a re  of t h e  s ame  l eng th ,  b e i n g  a b o u t  
3/4 t h e  l e n g t h  of Nos. 3 a n d  4. No. 5 is a n  ac rocen t r i c  pa i r  
w i t h  a def in i t e  s h o r t  a rm .  Nos.  6 a n d  7 are  s u b m e t a c e n t r i c  
a n d  m e t a c e n t r i c  ch romosomes ,  respec t ive ly .  T h e  ch romo-  
some  iden t i f i ed  as  a W - c h r o m o s o m e  in female  cells is one 
of t h e  smal l  a c rocen t r i c s  a p p r o x i m a t e l y  2/3 t h e  size of 
c h r o m o s o m e s  Nos. 5-7. T h e  e i g h t h  pa i r  cons is t s  of smal l  
ac rocen t r i c s  s l igh t ly  s h o r t e r  t h a n  t h e  W-chromosome .  
T h e r e  are  a t  l eas t  30 pa i r s  of m i c r o c h r o m o s o m e s  g iv ing  a 
poss ible  c h r o m o s o m e  n u m b e r  of 78 in to ta l .  T h e y  fo rm a 
c o n t i n u o u s  series in  size w i t h o u t  a n y  v is ib le  m o r p h o -  
logical difference.  

Os t r i ch  (Struthio camelus camelus) (F igure  2) : D e v e l o p i n g  
wing- fea the r s  of a y o u n g  os t r i ch  of u n k n o w n  sex were 
used  for  s tudy .  

K a r y o t y p e  ana lys i s  r evea led  t h a t  t h e  l a rges t  6 pa i r s  
were recognizab le  i n d i v i d u a l l y  on  a c c o u n t  of t h e i r  cha rac -  
t e r i s t i c  conf igura t ions .  T h e  f i rs t  2 pa i r s  of c h r o m o s o m e s  

cons is t  of s u b m e t a c e n t r i c s ,  t he  No. 2 c h r o m o s o m e s  be ing  
s l igh t ly  s h o r t e r  t h a n  No. 1. The  c h r o m o s o m e s  of No. 3 
are acrocent r ic ,  be ing  s imi la r  in l eng th  to  t h e  long a r m  of 
No. 1 ch romosomes .  C h r o m o s o m e s  4, 5 and  6 are  acro- 
centr ic ,  h a v i n g  s l igh t ly  dec reas ing  size in order ,  b u t  t h e y  
are  n o t  a lways  d i s t i ngu i shab l e  f rom one a n o t h e r .  I n  
add i t ion ,  t h e r e  a re  a n u m b e r  of sma l l  acrocent r ics .  The  
d ip lo id  n u m b e r  of t he  c h r o m o s o m e s  ava i l ab l e  for c o u n t i n g  
in t h i s  species seems  to  be 80. I t  seems  p r o b a b l e  t h a t  t h e  
b i rd  u n d e r  s t u d y  m a y  be  a male ,  because  of t he  f ac t  t h a t  
t h e r e  was  no  h e t e r o m o r p h i c  p a i r  a m o n g s t  t h e  l a rger  
ch romosomes .  More  de ta i l ed  s tud ies  are  in progress  e. 

Rdsumd. Desc r ip t i on  d ' u n e  t e c h n i q u e  de  cu l tu re  ~. 
p a r t i r  de  la mo611e des  p lumes ,  c e t t e  t e c h n i q u e  a y a n t  
p e r m i s  l ' ana lyse  du  c a r y o t y p e  du  P a o n  et  de  l ' A u t r u c h e .  
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A R e f i n e d  T e s t  for  X - R a y  I n d u c e d  D o m i n a n t  L e t h a l s  in  Drosophila 

Samples  of newly  i n s e m i n a t e d  Drosophila eggs c a n  b e  
o b t a i n e d  b y  t h e  egg col lec t ion  m e t h o d  of W~)RGLER et  
al. L T h e  eggs depos i t ed  b y  t h e  females  on  a m o i s t  b l a c k  
p a p e r  a re  t r a n s f e r r e d  to  a sma l l  p lex ig lass  p l a t e  (1 m m  
th ick)  w i t h  t h e  a id  of a sma l l  b r u s h .  U n d e r  a d i s sec t ing  
microscope  t h e y  are  a r r a n g e d  side b y  side in t h e  c e n t r e  
of t h e  p l a t e  a n d  k e p t  w e t  b y  a d d i n g  a sma l l  d r o p  of 
water .  T h e  sample  can  t h u s  be  i r r a d i a t e d  t h e  m o m e n t  
i t  h a s  r e ached  a des i red  age. E gg  col lec t ion  a n d  i r rad ia -  
t i on  are  ca r r i ed  o u t  in  a c l ima t i zed  r o o m  w i t h  a t e m p e r a -  
t u r e  of 25 °C a n d  96% re la t ive  h u m i d i t y .  

Af t e r  i r r a d i a t i o n  t h e  eggs a re  t r a n s f e r r e d  to  a s t r ip  of 
aga r  (2% agar ,  5 m m  th ick)  ly ing  on  a glass p l a t e  
(7.5 × 1.5 cm, one  end  cu t  to  a po in t ) .  T h e  n u m b e r  of 
i r r a d i a t e d  eggs (El )  is c o u n t e d  u n d e r  a d i s sec t ing  micro-  
scope b y  p lac ing  t h e m  in g roups  of 10 b e g i n n i n g  a b o u t  
1.5 c m  f rom t h e  t i p  of t h e  aga r  s tr ip.  T h e  glass p l a t e  
w i t h  t h e  a g a r  s t r i p  a n d  t h e  eggs is t h e n  b r o u g h t  in to  
a specia l  cu l t u r e  tube .  T h e  l a t t e r  cons i s t s  of a glass  
t u b e  (2 c m  in  d i ame te r )  of a b o u t  9 c m  l e n g t h  whose  
u p p e r  end  c a n  be  closed b y  a foam r u b b e r  s t o p p e r  whi le  
t h e  lower  end  f i ts  o n t o  a hol low p las t i c  bowl  (2 c m  high) .  
T h e  bowl  c o n t a i n s  2.5 m l  of d r y  y e a s t  m e d i u m  (200 ml  
water ,  5 g d r y  y e a s t  a n d  30 g suga r  a re  bo i led ;  u p o n  
cooling,  4 ml  of  a Nipaso t  so lu t ion  (4.28 g Nipasol -M-  
s o d i u m  in  200 m l  70% alcohol)  a n d  4 m l  of a T e r r a m y c i n  
so lu t ion  (0.0022 g in 200 m l  70% alcohol)  are  added) .  
1 d r o p  of a c o n c e n t r a t e d  a q u e o u s  suspens ion  of l iv ing  
yeas t  is a d d e d  to  t h e  sur face  of t h e  m e d i u m  a n d  p a r t i a l l y  
covered  w i t h  a sma l l  piece of b l o t t i n g  paper .  

T h e  cu l tu re  t u b e s  c o n t a i n i n g  t h e  eggs are  k e p t  in  a 
r o o m  w i t h  a t e m p e r a t u r e  of 25°C a n d  60% re la t ive  
h u m i d i t y .  Af t e r  a b o u t  21 h t h e  s u r v i v i n g  l a r v a e  h a t c h .  
A t t r a c t e d  b y  t h e  yeas t  2 a n d  fol lowing a h u m i d i t y  gra- 

d i e n t  a t h e y  c rawl  i n t o  t h e  m e d i u m .  48 h a f t e r  egg col- 
l ec t ion  p r ac t i c a l l y  al l  s u r v i v i n g  l a rvae  h a v e  r eached  t h e  
m e d i u m .  Now t h e  glass p l a t e  w i t h  t h e  a g a r  s t r i p  is 
r e m o v e d  f rom t h e  cu l tu re  tube ,  a n d  s u r v i v i n g  l a r v a e  
f o u n d  on  t h e  a g a r  a re  b r o u g h t  b a c k  in to  t h e  tube .  T h e  
dead  e m b r y o s  a n d  t h e  e m p t y  egg shel ls  ly ing  on  t h e  aga r  
s t r ip  are  gen t ly  dr ied  in a s t r e a m  of h e a t e d  a i r  a n d  covered  
w i t h  pa ra f f in  oil. Since t he  egg shells  are now t r a n s p a r e n t  
t h e  dead  e m b r y o s  can  be  classified u n d e r  a d i s sec t ing  
microscope  a n d  c o u n t e d  acco rd ing  to t h e  fol lowing syn-  
d r o m e s :  W E ,  w h i t e  m o t t l e d  eggs; KU,  eggs w i t h  a 
t yp i ca l  spher ica l  c o n c e n t r a t i o n  of o p a q u e  m a t e r i a l  in t h e  
c e n t r a l  p a r t  of t h e  egg;  BR,  e m b r y o s  w i t h  a b r o w n i s h  
co lour ;  LL, w h i t e  e m b r y o s  w i t h  l a rva l  s t r u c t u r e s  v is ib le ;  
HL,  l a rvae  wh ich  opened  t h e  egg shell  b u t  d id  n o t  h a t c h  ; 
TL, l a rvae  w h i c h  d ied  i m m e d i a t e l y  a f t e r  h a t c h i n g .  I n  
a d d i t i o n  l iv ing  h a t c h e d  l a r v a e  (NL) wh ich  occas iona l ly  
h a v e  n o t  been  t r a n s f e r r e d  b a c k  f rom the  a g a r  s t r ip  i n to  
t h e  t u b e s  are  noted .  

T h e  t u b e s  w i t h  t h e  s u r v i v i n g  l a r v a e  a re  b r o u g h t  i n to  
a room w i t h  a t e m p e r a t u r e  of 25°C a n d  96% re l a t i ve  
h u m i d i t y .  T h e  h i g h  h u m i d i t y  in  t h e  v ia ls  causes  m o s t  of 
t h e  i n d i v i d u a l s  to  p u p a t e  ou t s ide  t h e  m e d i u m  ( a b o u t  
4 c m  a b o v e  t h e  surface) .  On  t h e  e i g h t h  d a y  a f t e r  i r rad i -  
a t i o n  t h e  p u p a e  a re  ca re fu l ly  r e m o v e d  f rom t h e  cu l t u r e  
t u b e  w i t h  a w e t  b r u s h  a n d  b r o u g h t  i n to  sma l l  e m p y t  
tubes ,  i n d i v i d u a l l y  for  t h e  co l lec t ion  of v i rg in  females  or  

1 F. E. W1]RGLER, H. ULRICI[ and H. W. SPRING, Experientia 24, 
1082 (1968). 

2 G. BENZ, Revue suisse Zool. 62, 305 (1955). 
a G. BENZ, Experientia 12, 297 (1956). 
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Mortality and hatching time of Drosophila melanogaster in culture tubes with different populations densities 

EXPERIENTIA 24112 

Total No. of % mortality Average No./tube 

eggs larvae flies embryonic postembryonic eggs larvae flies Tb0 

Non-irradiated controls h 
90 86 85 4.44 1.16 5 4.8 4.7 222 

140 126 122 10.00 3.17 i0 9.0 8.7 224 
280 263 254 6.07 3.42 20 18.8 18.1 224 
600 556 520 7.33 6.47 40 37.1 34.7 235* 
240 236 180 1.67 23.73* 60 59.0 45.0* 257* 
320 315 157 1.56 50.16' 80 78.8 39.2* 310" 

400 R 
170 83 65 51.18 21.69 10 4.9 3.8 230 
240 130 99 45.83 23.85 20 10.8 8.2 229 
480 255 206 46.87 19.22 40 21.2 17.2 232 
720 399 320 44.58 19,80 80 44.3 35,6 242 

1200 R 
900 87 39 90.33 55.17 50 4.8 2.2 229 

1400 157 76 88.78 51.59 200 22.4 10.8 236 
2000 233 125 88,35 46.35 400 46.6 25.0 236 
4000 394 173 90.15 56,09 800 78.8 34.6 245 

In M1 tests pupal mortality was negligibly small. Asteriscs undieate unfavourable rearing conditions resulting from overpopulation of the 
culture tubes. Tso, time at which 50% of the surviving flies have hatched, 

in  g roups  of 5 for  o t h e r  e x p e r i m e n t s .  T he  n u m b e r  of 
p u p a e  d a m a g e d  d u r i n g  t h i s  p r o c e d u r e  (ZP) is usua l ly  
v e r y  small .  Some  days  la ter ,  t h e  flies h a t c h e d  in  t h e  
t u b e s  are  classif ied acco rd ing  to  t h e i r  p h e n o t y p e  (G1, 
G2 . . . .  G10;  flies w h i c h  c a n n o t  be  classif ied w i t h  cer- 
t a i n t y  are  t a k e n  t o g e t h e r  as GU)  a n d  t he  d e a d  p u p a e  
acco rd ing  to  t h e i r  l e t h a l  s y n d r o m e  ( t e n t a t i v e  classif ica-  
t ion* :  F P ,  i n d i v i d u a l s  d e a d  before  or  i m m e d i a t e l y  a f t e r  
p u p a l  m o l t ;  SP,  p u p a e  dead  w i t h  i m a g i n a l  s t r u c t u r e s  
v i s ib le ;  I IP ,  p u p a l  case  o p e n  a n d  f ly p a r t i a l l y  h a t c h e d ) .  
These  c o u n t s  a n d  t h e  c o u n t s  of  d e a d  e m b r y o s  p e r m i t  t h e  
ca l cu l a t i on  of t h e  n u m b e r  of d e a d  l a r v a e  (SL) w h i c h  
c a n n o t  be  c o u n t e d  d i rec t ly .  

T h e  d a t a  o b t a i n e d  in such  a d o m i n a n t  l e t h a l  t e s t  c a n  
b e  e v a l u a t e d  o n  a h i g h  speed  e lec t ron ic  c o m p u t e r  w i t h  
a F o r t r a n  p r o g r a m m e  (Prozwert -10) .  F o r  th i s  pu r pose  
t h e  n u m b e r  of i r r a d i a t e d  eggs (El) ,  t h e  n u m b e r  of dead  
i nd iv idua l s  (WE,  BR,  LL,  H L ,  TL,  FP ,  SP,  H P ) ,  t h e  
n u m b e r  of s u r v i v i n g  flies (G1, G2 . . . .  G10, GU) a n d  t h e  
n u m b e r  of ' a cc iden t s '  (NL, ZP)  are  p u n c h e d  on  d a t a  
cards .  I n  t h e  o u t p u t  t h e  l e t h a l i t y  as well  as t he  s u r v i v a l  
d a t a  for  s ingle s y n d r o m e s  or  m e a n i n g f u l  c o m b i n a t i o n s  
of s y n d r o m e s ,  a n d / o r  for  s ingle  g e n o t y p e s  a n d  a n y  com-  
b i n a t i o n  of g e n o t y p e s  can  be  o b t a i n e d  select ively .  E v e r y  
o u t p u t  l i s t  cons i s t s  of (1) t h e  e x p e r i m e n t a l  v a l u e s  a n d  
(2) t h e  va lues  o b t a i n e d  a f t e r  co r r ec t i on  of t h e  d a t a  for  
t h e  a p p r o p r i a t e  s p o n t a n e o u s  m o r t a l i t y  f o u n d  in  n o n -  
i r r a d i a t e d  con t ro l s  5. 

A n  e x t e n s i o n  of t h i s  p r o g r a m m e  (P rozwer t -mode l -  
p u n c h )  p u n c h e s  t h e  ca l cu l a t ed  s u r v i v a l  d a t a  o n  new 
d a t a  ca rds  wh ich  can  t h e n  be  used for  f i t t i ng  va r ious  
mode l s  of s u r v i v a l  cu rves  to  t h e  e x p e r i m e n t a l  d a t a  ~. 

ULRICH ~ h a s  s h o w n  t h a t  in  large  v ia l s  t h e  r a t e  of 
p o s t e m b r y o n i c  m o r t a l i t y  d e p e n d s  on  t he  p o p u l a t i o n  den-  
s i ty .  The re fo re  w i t h  t h e  sma l l  cu l t u r e  t u b e s  desc r ibed  in 
th i s  p a p e r  a series of t e s t s  were  ca r r ied  ou t  (Table) .  
P o p u l a t i o n  dens i t i es  r a n g i n g  f rom a b o u t  5-80 l a r v a e / t u b e  
were  rea l i zed  b y  p l ac ing  in to  t h e  t u b e s  v a r i o u s  n u m b e r s  
of  n o n - i r r a d i a t e d  eggs or  eggs X - r a y e d  a t  a n  a v e r a g e  
age of 15 + 1.5 r a in  a f t e r  d e p o s i t i o n L  Bes ide  t h e  mor -  
t a l i t y  d a t a  t he  h a t c h i n g  t i m e  of t h e  flies ha s  also b e e n  
recorded .  F r o m  p lo t s  of t he se  d a t a  o n  p r o b a b i l i t y  p a p e r  
t h e  Ts0 va lues ,  i.e, t h e  t i m e  a t  w h i c h  50% of t h e  sur-  

v i v i n g  flies h a v e  h a t c h e d ,  h a v e  b e e n  e s t i m a t e d  g raph i -  
cally.  As can  be  seen f rom the  Table ,  u n f a v o u r a b l e  
r e a r i ng  cond i t ions  ( increased d e v e l o p m e n t a l  t i m e  a n d / o r  
inc reased  p o s t e m b r y o n i c  m o r t a l i t y )  are  n o t  co r r e l a t ed  
w i t h  t h e  n u m b e r  of l a r v a e  in i t i a l ly  p r e s e n t  in  t h e  tubes ,  
b u t  w i t h  t h e  n u m b e r  of l a r v a e  w h i c h  r e a c h  t h e  p u p a l  
s tages.  I n  e x p e r i m e n t s  n o t  r e s u l t i n g  in  a h i g h  p e r c e n t a g e  
of  dead  p u p a e  t h e  n u m b e r  of s u r v i v i n g  flies c a n  be  t a k e n  
for  t h e  e s t i m a t i o n  of  t h e  c r i t i ca l  n u m b e r  of eggs / tube .  
I n  consequence  for  r o u t i n e  t e s t s  t h e  n u m b e r  of e g g s / t u b e  
h a s  to  be  l im i t ed  so t h a t  n o t  more  t h a n  25-30  p u p a e / t u b e  
will  b e  p roduced .  

Th i s  d o m i n a n t  l e t h a l  t e s t  h a s  b e e n  a d o p t e d  success-  
ful ly  for  e x p e r i m e n t s  in  wh ich  s tages  of s p e r m a t o g e n e s i s  
or oogenesis  s were  i r r a d i a t e d  9. 

Zusammen[assung. Die n a c h  R 6 n t g e n b e s t r a h l u n g  f r i sch  
abge leg te r  b e s a m t e r  Drosophila-Eier r eg i s t r i e rba re  L e t a -  
lit~it k a n n  n a c h  v e r s c h i e d e n e n  L e t a l s y n d r o m e n  auf-  
geg l ieder t  werden .  Zu r  A u s w e r t u n g  s t e h e n  C o m p u t e r -  
p r o g r a m m e  zur  Verf i igung.  Spezielle Tes t s  zeigten,  dass  
m i t  de r  b e s c h r i e b e n e n  Z u c h t a n o r d n u n g  b e s t r a h l t e  u n d  
u n b e s t r a h l t e  P o p u l a t i o n e n ,  y o n  d e n e n  2.5-30 P u p p e n  
(bzw. Fl iegen)  p ro  Z u c h t g l a s  i iber leben,  o h n e  Bee in -  
f lus sung  d u r c h  ung t in s t i ge  Z u c h t b e d i n g u n g e n  au f  do-  
m i n a n t e  L e t a l f a k t o r e n  gepr i i f t  w e r d e n  k 6 n n e n .  
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