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popula t ions ,  the  controls ,  Majuro Ponape .  The r e tu rn  to  
cont ro l  values  occured in 1956 and  r ema ined  in 1957, 
19585, 6 . 

The  e x p e r i m e n t s  here r epo r t ed  show t h a t  t he  pe rcen tage  
of h a t c h e d  eggs remains  lower  t h a n  the  con t ro l  non-  
i r r ad ia t ed  popu la t ions  even  a f t e r  the  f r equency  of  re-  
cessive l e tha l  + semi- le tha ls  have  r e tu rned  to  the  no rma l  
v a l u e s  1. 

The  m e a n  n u m b e r  of of fspr ing  p roduced  b y  fert i le  
single pairs ,  a f t e r  a s igni f icant  decrease  recovered  no rma l  
va lues  five m o n t h s  a f t e r  t he  normal i za t ion  of  l e tha l  + 
semi- le tha l  f requencies  x. 

The  in te res t ing  resul ts  of genet ical  analyses ,  c o m p l e t e d  
w i t h  allel ism tes t s  on the  same popula t ions ,  shows  w h a t  

m i g h t  be an  incorpora t ion  of newly  induced  le thals  and  
p r o b a b l y  a d ischarge  of t he  ,wild'  lethals .  

Wou ld  these  newly  incorpora ted  m u t a n t s  be respons ib le  
for the  pe r s i s t ance  of the  physiological  effects  obse rved  ? 7 

Zusammen/assung. Die Analyse  einiger  A d a p t a t i o n s -  
k o m p o n e n t e n  (H~ufigkei t  des  Schl t ipfens  aus d e m  El, 
Viabi l i t~ t  a n d  Steri l i t~t)  bet  e iner  isol ier ten na t i i r l i chen  
Popu la t i on  yon  Drosophila willistoni, zeigte nach  Be s t r a h -  
lung mi t  Co 60 v e r m i n d e r t e  A d a p t a t i o n s w e r t e ,  wi ihrend  
me h r e r e r  Gene ra t i onen  n a c h  Bes t rah lung ,  m i t  p rogres -  
s lyer  Angte ichung  an  das  Kon t ro l ln iveau  in  den  fo lgenden  
Genera t ionen .  J edoch  er re ich te  diese P o p u l a t i o n  w ~h r e n d  
15 Genera t ionen  den  Grad  de r  Hiiuf igkei t  des  Schl i ipfens  
yon  u n b e h a n d e l t e n  P o p u l a t i o n e n  n icht .  

Viability 
Samples Fertile Strains Offspring Mean % 

6 R I 86 2154 25.054-2.13 
2 EL-C-A 82 3412 41.614-2.53 
N6 R 1 197 6315 32.06,}-1.79 
EI-E~ 145 7739 53.374-3.40 
2 N 6  R x 182 3746 20.58+0.77 
EI-E~ 69 2542 36.844- 1.70 
3 N 6 R t 207 6716 32.144-1.32 
6 N 6 R 1 212 14788 69.764-4.43 
E1-E 4 132 10552 79.94-}-5.19 

E.  K.  MARQUES and  CLARA M. P.  MACII~L 

Departamenlo de Genetica, ICN Universidade do Rio Grande 
do Sul, Pdrto Alegre (Brazil), January 30, 1961. 

7 Work developed with grants in aid of the Conselho Naeional de 
Pesquisas (CNPq) (Brazilian Nat. Council of Research) Comiss'~o 
Naeional de Energia Nuclear (C.N.E.N.) and the Rockefeller 
Foundation. - We acknowledge the constant interest and criticism 
of Dr. A. R. CORDEXRO in charge of the general planning of the 
radiation genetics project. 

C h r o m o s o m a l  P o l y m o r p h i s m  D e c r e a s e  d u e  t o  

T - R a d i a t i o n  o n  N a t u r a l  P o p u l a t i o n s  o f  Drosophi la  
wi l l i s toni  

Studies  on  genet ics  x a n d  f i tness  ~- of i sola ted  na tu r a l  
popula t ions ,  i r r ad ia t ed  for one  year  and  c o m p a r e d  wi th  
con t ro l  popu la t ions  of t h e  same region, a ccompan ied  
these  cytological  observa t ions ,  

A sho r t  accoun t  is given of t he  m o s t  s ignif icant  resul ts  
ob ta ined .  Before  i r rad ia t ing  the  f i rs t  sample  f rom t h e  
chosen  'Capfio A' ,  t he  invers ion f requencies  of the  ch romo-  
somes f rom the  sa l ivary  g lands  were  de t e rmined .  

As m e n t i o n e d  in 1 a t o t a l  of a b o u t  45 kr  },-radiation 
was  del ivered  in one year  t h r o u g h o u t  t he  success ive re- 
leases of F, flies f rom three  samples  t h a t  received 10 kr  II L--D 28.10 14,70 
fol lowed b y  th ree  samples  t h a t  received 5 kr  (about  <0.01 <0.01 
70000 ind iv idua ls  in each sample) .  The popu la t ion  size II L--E 28.24 6.91 
d e t e r m i n e d  expe r imen ta l l y  was  3 to  10 t imes  lower, <0.01 <0.01 
accord ing  to  t he  season .  One m o n t h  a f t e r  each release the  II L-F 30.38 5.77 

<0,01 <0.02 
samples :  N1R,  N2R,  N3R,  N4R,  N5R,  and  N 6 R  were  II L-H 12.73 7.95 
col lected f rom Cap~o A s imul t aneous ly  wi th  t he  cont ro ls  <0.o5 <0.01 
(see Tables  I a n d  II).  The  to t a l  cytological  analys is  in- III B -- -- 
e tudes  a b o u t  3000 individuals .  The  samples  N 6 R  to - - 
6N6R comple te  t h i s  analys is  to  14 m o n t h s  a f te r  t he  las t  I i t  C 14.06 12.43 
release:  6R, .  <0.05 <0.0t  

F o r  t he  second ch romosome  invers ions  (Table I) a n d  III J - -  5,37 
- -  <0,02 

t h e  I I I  c h r o m o s o m e  C invers ion,  t h e  pooled  va lues  f rom Number 
t he  N I R  to  t he  N 5 R  show s ignif icant ly  lower  f requencies  of studied 
in compar i son  w i t h  Control  A, o b t a i n e d  f rom t h e  same  individuals 
wood  before  rad ia t ion .  The  I I I  C was below the  Control  Irradiated 568 188 
va lues  un t i l  t h e  5N6R and  t h e  I I L :  D, E, and  F unt i l  t he  Control 133 117 
6N6R.  

The  m e a n  n u m b e r  of invers ions  per  ind iv idua l  (only 
females  were  considered)  a f te r  r ema in ing  a lmos t  un-  
changed  for t he  long per iod  of seven  mon ths ,  f rom N 1 R  
to N4R,  decreased s igni f icant ly  a f t e rwards  f rom the  N 5 R  
to  the  6NSR sample  (Table I f ) .  

A n o t h e r  resu l t  was  the  de t ec t ion  of two  new invers ions  
res t r ic ted  to  t he  i r r ad ia t ed  wood.  One is a long sub-d i s t a l  
invers ion  in t he  I I I  ch romosome ,  t he  o t h e r  is subprox imal ,  
shor t ,  in t h e  X L  Chromosome,  cal led respec t ive ly  R E1 
and  I E l .  The  fo rmer  ( I I I  R .  E l )  involves  the  invers ion  of 
t he  sect ions  92 to  t h e  midd le  of 100, and  the  l a t t e r  

Tab. I. Significant differences among various samples of D. willis- 
toni natural populations, irradiated and control (X ~ and P) 

Chromosomes N1R-N5R N6R 3N6R 4N6R 5N6R 6N6R 
and inversion 

15. I 1 44.47 6.25 28.64 
<0.01 <0.01 <0.02 <0.01 

6.27 37 .42  16.37 15.72 
<0.02 <0.Ol <0.01 <0.01 

4.63 1.75 6.54 15.29 
<0.05 <0.20 <0.02 <0.01 

- -  6 . 9 9  - -  - -  

- -  < o . 0 1  - - 

4 . 7 3  -- -- -- 
<0.05 -- -- -- 

9.43 5.30 8.49 -- 
<0.01 <0.05 <0.01 -- 

2.71 -- -- - -  

< 0 . 1 0  - -  - -  - -  

106 199 162 244 
117 214 240 

x H. WINGE, M. NAPP, C. M. P. MACXEL, and E. K. M A R Q U E S ,  Exper. 
17, (1961). 
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Tab. II. Mean number of inversion per individual D. willistoni from 
natural irradiated and control populations. 

Irradiated natural Control 
population populatioil 

N1R + N2R 3.08 ~ 0.15 = Control A 
N3R 2.67 =t= 0.17 < 3.59 4- 0.15 
N4R 3.03 =}= 0.16 = 
N5R 2.79 ~ 0.09 <~ 
N6R ~,61 :{:: 0.09 -< 4A4 4- 0.17 

3N6R 3.35 i 0.17 ,< 
4N6R 2.17 4- 0.08 <: 3.26 4- 0,09 
5N6R ~.49 4- 0.I0 < 3.26 + 0.I0 
6N6R 2.53 =t= 0.11 -~ 

( X L I . E 1 )  i n v e r t s  t h e  b lock  c o m p r i s i n g  t h e  d i s t a l  ha l f  of 
sec t ion  4 to  t he  end  of 6 in  t h e  re ference  m a p L  No o t h e r  
c h r o m o s o m a l  a b e r r a t i o n s  were  obse rved .  

I n  e x p e r i m e n t a l  D. melanogasler i r r a d i a t e d  popu l a t i ons ,  
PAGET 4 obse rved  some new inver s ions  in h i g h  f requency .  
Never the les s ,  SE~COF 5 de t ec t ed  no  increase  of new re- 
a r r a n g e m e n t s  in  D. ananassae heav i l y  i r r a d i a t e d  n a t u r a l  
popu la t ions .  

T h e  a d a p t i v e  a d v a n t a g e  of h e t e r o z y g o u s  for  i nve r s ions  
in  Drosophila, d e m o n s t r a t e d  by.  t h e  v a l u a b l e  w o r k  of 
DOBZHANSKY a n d  m a n y  o thers ,  would ,  in  t h e  willistoni 
i r r a d i a t e d  n a t u r a l  p o p u l a t i o n s  he re  s tud ied ,  r e p r e s e n t  a 
p r o t e c t i o n  for  l e tha l s  a n d  semi - l e tha l s  a c c u m u l a t e d  L 

The  cross ing ove r  suppres s ion  effect  of i nve r s ions  will 
f a v o u r  t h i s  ' i n co rpo ra t i o n ' .  These  t r a p p e d  a n d  p r o t e c t e d  
l e tha l s  or  de le te r ious  m u t a n t s  m a y  c o r r e s p o n d  to  t he  
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i n t e r e s t i ng  allelic aff ini t ies  d i scovered  in  t h e  s ame  
p o p u l a t i o n s  1,,. 

T h e  dec rease  of i nve r s ions  f r e q u e n c y  in  i r r a d i a t e d  n a -  
t u r a l  p o p u l a t i o n  m i g h t  b e  due  to  t h e i r  ove r load  w i t h  
dele ter iou~ m u t a n t s .  

Zusammen/assung. I n  e iner  i so l ier ten  na t i i r l i chen  P o p u -  
l a t i on  y o n  Drosophila willistoni w u r d e n  i n n e r t  7 M o n a t e n  
v i e r m a l  je  70000 7 - b e s t r a h l t e  Fl iegen freigelassen.  An-  
sch t iessend  w u r d e  eine be t r i i ch t l i che  A b n a h m e  de r  m i t t -  
le ren  Invers ionsh~iuf igke i t  p ro  I n d i v i d u u m  fes tgeste l l t .  
E in ige  I n v e r s i o n e n  i m  2. C h r o m o s o m  u n d  I I IC ,  I I I D ,  
I I I E  u n d  I I I F  w a r e n  sogar  se l t ene r  als  in  de r  n i c h t  be-  
s~rah l t en  na t i l r l i chen  K o n t r o l l p o p u l a t i o n ,  se lbs t  14 Mo- 
n a t e  ( =  35 G e n e r a t i o n e n )  n a c h  d e m  l e t z t en  Fre i lassen .  
D o c h  w u r d e n  in de r  b e s t r a h l t e n  P o p u l a t i o n  a u c h  2 fiir 
diese A r t  neue  I n v e r s i o n e n  g e f u n d e n  (eine im X -  u n d  eine 
im 3. Chromosom) .  
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G e n e t i c  Effects  of  7 - R a d i a t i o n  on N a t u r a l  
P o p u l a t i o n s  of Drosoph i la  w i l l i s ton i  ~ 

As r a d i a t i o n  levels  in  our  p l a n e t  increase,  t h e  i m p o r t a n c e  
a n d  u rgency  of  k n o w i n g  i t s  effects  on  n a t u r a l  popu la t ions ,  
becomes  more  ev iden t .  Severa l  v a l u a b l e  e x p e r i m e n t s  h a v e  
b e e n  done  w i t h  Drosophila p o p u l a t i o n  cages  b y  WAL- 
LACE 2'3 a n d  o thers ,  b u t  o n l y  r e c e n t l y  STONE e t  al.  4, 
STONE a n d  WILSON 5"6, s t a r t e d  c o m p a r a t i v e  s tud ies  on  
n a t u r a l  popu l a t i ons  of D. ananassae f rom Bik in i  a n d  o t h e r  
less i r r a d i a t e d  is lands.  A m o n g s t  D. willistoni's a d v a n t a g e s  
a re :  t h e  poss ib i l i ty  of o b t a i n i n g  h o m o z y g o u s  s t r a i n s  ( I I  
a n d  I I I  ch rom. )  b y  a m e t h o d  s imi la r  to  C1B us ing  
DOBZHANSKY'S m a r k e d  s tocks  7, a n d  consequen t ly ,  of  
h a v i n g  e x a c t  d a t a  o n  t h e  f r e q u e n c y  a n d  a l le l i sm of le tha l ,  
semi- le tha l ,  s t e r i l i t y  a n d  v is ib le  m u t a n t s ;  t h e  easy-  
g r o w t h  in l a b o r a t o r y  a n d  a b u n d a n c e  in  wi ld  env i ron -  
m e n t s ;  t h e  low d ispers ion  r a t e  ~ t h a t  l imi t s  i t s  p o p u l a t i o n s  
to  t h e  i so la ted  ' cap6es '  ( i s land of woods  in t he  g r a s s l and  
reg ions  of Rio G r a n d e  do  Sul  S ta te )  etc.  

A s h o r t  r e p o r t  is he r e  p r e s e n t e d  showing  t h e  m o s t  
s ign i f i can t  r e su l t s  o b t a i n e d  a f t e r  a t h r e e - y e a r  pe r iod  
(1957-1960)  of s tud ies  on  gene t i c  effects  of V- rad ia t ion ,  
e x h i b i t e d  b y  a n  i so la ted  n a t u r a l  p o p u l a t i o n  of D. willistoni 
i n h a b i t i n g  a spec ia l ly  chosen  ' cap~o  A'  a n d  c o m p a r e d  w i t h  
a con t ro l  n a t u r a l  p o p u l a t i o n  f rom a n o t h e r  ' c apgo '  in  t h e  
s a m e  reg ion  ~, 10. 

To s t a r t  t h e  e x p e r i m e n t  1200 willistoni i nd iv idua l s  were  
co l lec ted  f rom t h e  ' cap~o  A '  a n d  b r e d  in  l a b o r a t o r y  b y  
da i ly  c u l t u r e  b o t t l e  t r ans fe r s .  D u r i n g  one  yea r ,  s ix doses,  
t h r e e  of  a p p r o x i m a t e l y  10 000 r a n d  t h r e e  of a b o u t  5000 r, 
were  g iven  to  e a c h  a l t e r n a t i n g  g e n e r a t i o n  of a b o u t  15 000 
i nd iv idua l s  e ach  t ime.  These  were  b r e d  a g a i n  to  be  re leased  

in  t t le  'capdo A'  ( a b o u t  70000 flies) a n d  to  m a i n t a i n  a 
large  l a b o r a t o r y  s tock.  As Ivns11 d e m o n s t r a t e d ,  7- radi -  
a t i o n  p roduces  a n  ave rage  increase  of 2~o l e t h a l  m u t a t i o n s  
pe r  1000 r in  t h e  dosage  r a n g e  of 300 r to  12500 r. T h e  
decrease  of f e c u n d i t y  or  f e r t i l i ty  b y  h i g h  doses of  CObalt  60 
y - r a d i a t i o n  seems to  be  less severe  t h a n  t h e  X- rays .  

E a c h  of t he se  re leases  h a d  a b o u t  10 to  3 t i m e s  t h e  ex-  
p e r i m e n t a l l y  d e t e r m i n e d  n u m b e r  of a d u l t  flies l iv ing  in  
t h e  'capdo'. The  l a s t  l a b o r a t o r y  i r r a d i a t e d  ' g e n e r a t i o n ' :  
6 R  a was  s a m p l e d  before  t h e  re lease  a n d  gene t i ca l ly  
ana lysed .  F o u r  Samples f rom 'cap~o A '  were  also a n a l y s e d  : 
t h e  N6R, 3N61R, 4N6R,  a n d  5N6R,  r e spec t ive ly :  2, 6, 7, 
a n d  10 m o n t h s  a f t e r  t h e  las t  re lease of i r r a d i a t e d  flies (6R1). 
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