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T h e s e  f a m i l i e s  we re  e x t r e m e l y  e a r l y  f l o w e r i n g  w h e n  
c o m p a r e d  w i t h  o t h e r  m u t a n t  f a m i l i e s  (i.e. Nos .  1 23). 
T h u s ,  t h e  e x t r e m e  e a r l y  m u t a n t s  s h o w e d  m a x i m u m  
g e n o t y p e  X e n v i r o n m e n t  i n t e r - a c t i o n  in  t h e  p r e s e n t  s t u d -  
ies.  S i m i l a r  c o n c l u s i o n s  we re  a l so  d r a w n  b y  GHAFOOR 
ARAIN 3 w h e r e  e x t r e m e  e a r l y  o r  l a t e - f l o w e r i n g  M ~-de r ived  
l ines  of  E M S  t r e a t e d  m a t e r i a l  of  b a r l e y  c u l t i v a r s  of  
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d i v e r s e  y i e l d s  s h o w e d  m a x i m u m  g e n o t y p e  • e n v i r o n m e n t  
i n t e r - a c t i o n s  in  M 4 a n d  M 5 g e n e r a t i o n s  a n d  t h e s e  l i nes  
t e n d e d  t o  p o s s e s s  spec i f i c  a d a p t a t i o n  p a t t e r n  w i t h  
r e s p e c t  t o  y ie ld .  
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Adaptedness  of the Carriers of N o r m a l  and Subvita l  Second C h r o m o s o m e s  of 
Drosophila melanogaster 

M u c h  r e s e a r c h  h a s  b e e n  d e d i c a t e d  to  t h e  s t u d y  of 
s e c o n d  c h r o m o s o m e  g e n e t i c  l o a d  of  Drosophila melano- 
gaster, for  e x a m p l e ,  t h e  e x t e n s i v e  r e v i s i o n  m a d e  b y  
CI~UMPACKER ~. N e v e r t h e l e s s ,  t h e r e  is r e l a t i v e l y  l i t t l e  
i n f o r m a t i o n  o n  t h e  p a r a m e t e r s ,  in p a r t i c u l a r  on  t h e  a d a p -  
t a t i o n ,  of  t h e  n o r m a l  a n d  s u b v i t a l  h o m o z y g o u s  wi ld  
s t r a i n s  in  e x p e r i m e n t a l  p o p u l a t i o n s ,  in  t h e  s p e c i a l i z e d  
l i t e r a t u r e .  

A d a p t e d n e s s  is d e f i n e d  as  t h e  a b i l i t y  of  a g e n o t y p e  or  
g r o u p  of  g e n o t y p e s  t o  t r a n s f o r m  t h e  a v a i l a b l e  f ood  i n t o  
l i v i n g  m a t t e r ,  a s  wel l  a s  t h e  a b i l i t y  t o  s u r v i v e  a n d  r e p r o -  
d u c e  in  a g i v e n  e n v i r o n m e n t  =,a. I t  is n e c e s s a r y  to  q u a n -  
t i f y  t h e  ' a d a p t e d n e s s '  for  m e a s u r i n g  t h e  e f f ec t  of  n a t u -  
r a l  s e l e c t i o n  or  t o  c o m p a r e  d i f f e r e n t  p o p u l a t i o n s  4. 

T h i s  p a p e r  is a n  a t t e m p t  t o  i n v e s t i g a t e  t h e  a d a p t e d n e s s  
of  w i ld  h o m o z y g o u s  s e c o n d  c h r o m o s o m e s  s t r a i n s  of  D.  
melanogaster w i t h  n o r m a l  a n d  s u b v i t a l  v i a b i l i t y .  

T i le  h o m o z y g o u s  2 n d  c h r o m o s o m e  s t r a i n s  we re  o b t a i n e d  
b y  m e a n s  of  C y L / P m  t e c h n i q u e  5, a n d  t h e i r  v i a b i l i t i e s  
c l a s s i f i ed  b y  t h e  u s u a l  m e t h o d  6. W i t h  10 h o m o z y g o u s  
s t r a i n s  (M6, !Vf8, M10,  M12,  M17,  M18, M19,  M24, M27,  
a n d  M32) for  d i f f e r e n t  w i ld  n o r m a l  2 n d  c h r o m o s o m e s  
a n d  2 h o m o z y g o u s  s t r a i n s  (M7 a n d  M15) for  d i f f e r e n t  
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Table I. Mean numbers and mean biomass of adults and young flies per week, with their s tandard errors, and the numbers of weekly census 
(N) utilized to computations, in 15 experimental populations of Drosophila melanogaster 

Populations Adults Young 
N 

Number  Biomass (mg) Number Biomass (mg) 

Heterozygous 
POLl  20 259 :t= 12 210 ~ 10 
POL2 20 276 -t- 11 217 q- 9 
POL3 20 251 i 11 202 q- 9 
Means 20 262 • 7 210 ! 5 

Homozygous 
lVf 6 20 225 -t- 16 188 ~ 13 
iV[ 7 27 169 ~ 11 142 -b 9 
M 8 22 198 i 16 153 -4- 12 
iV[10 24 227 i 18 220 :t= 18 
lVfl2 21 190 ~ 12 160 x[: 10 
M15 21 145 q- 19 112 =L 15 
M17 20 176 ~= 17 131 :J= 13 
M18 21 158 • 11 140 q- 10 
M19 20 183 :~ 22 146 q- 17 
M24 23 209 =t- 13 177 4- 11 
M27 20 183 4- 11 145 =~ 9 
M32 20 171 q- 14 144 4- 11 
Means 22 186 4- 4 155 • 4 

4O5 -4- 26 294 -4- 20 
404 • 28 281 ~2 20 
405 • 31 297 :~ 25 
405 ~_ 16 291 4- 13 

480 • 41 362 • 31 
402 q- 24 306 -t- 19 
546 2t: 37 375 q- 26 
514 • 45 441 q- 36 
363 -b 27 282 ~ 21 
530 ! 52 363 ~ 34 
377 ~ 30 270 • 24 
482 ~= 31 385 i 21 
365 ~ 40 257 =~ 26 
377 :~ 21 296 ::t= 15 
405 • 23 300 ~- 16 
360 -4- 26 282 7]= 20 
433 4- 10 327 ~ 7 
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Table II. Ratio variance values (F) of the comparisons of the 3 heterozygous populations (POL 1, POL 2 and POL 3) and each one of the 12 
homozygous populations 

Comoarisons Of the Adults Young 
heterozygous populations 

d/ Number Biomass Number  Biomass 

M 6 3.76 3.62 �9 1.49 1.37 2.24 
M 7 3.83 20.27 b 16.34 b 0.00 0.27 
~ 8 3.78 7.25 b 8.54 b 5.37b 3.60 ~ 
M10 3.80 2.22 0.43 2.73 a 8.32 b 
M12 3.80 10.72 b 7.84- b 0.55 0.14 
.-V[15 3.77 18.72 b 20.82 b 3.08 �9 2.15 
M17 3.76 11.38 b 15.45 b 0.24 0.30 
M18 3.78 27.07 ~ 14.96 b 1.82 5.05 b 
M19 3.76 7.73 b 7.69 b 0.39 0.63 
M24 3.79 5.92 b 3.48 ~ 0.29 0.13 
M27 3.76 12.90 b 13.65 b 0.00 0.17 
M32 3.76 14.95 b 12.49 b 0.64 0.14 

d], degrees of freedom between and within; a p < 0.05; b p < 0.01. 

wi ld  s u b v i t a l  2 n d  c h r o m o s o m e s ,  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  ( f o u n d e d  w i t h  m i x t u r e  o f  t h e  12 c h r o m o -  
s o m e s )  e x p e r i m e n t a l  p o p u l a t i o n s  w e r e  e s t a b l i s h e d .  T h e  
p o p u l a t i o n s  w e r e  s t a r t e d  w i t h  600 i n d i v i d u a l s  e a c h  a n d  
m a i n t a i n e d  b y  m e a n s  of  t h e  s e r i a l  t r a n s f e r  t e c h n i q u e  ~, 
w i t h  a w e e k l y  c e n s u s ,  fo r  30 w e e k s .  F r o m  t h e s e  p o p u l a -  
t i ons ,  s o m e  i n f o r m a t i o n  w a s  o b t a i n e d  a b o u t  a d a p t e d n e s s .  
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 a b l e  I.  

A s u p e r i o r i t y  o f  t h e  h e t e r o z y g o u s  p o p u l a t i o n s  w a s  
o b s e r v e d  b y  c o m p a r i n g  t h e  m e a n  n u m b e r s  of  a d u l t s  (t = 
9 ,505;  13 d / ;  p < 0.01), a n d  t h e  m e a n  b i o m a s s  o f  a d u l t s  
(t = 8 ,605;  13 d/ ;  p < 0.01) o f  t h e  h o m o -  a n d  h e t e r o -  
z y g o u s  p o p u l a t i o n s .  H o w e v e r ,  n o  d i f f e r e n c e  w a s  o b s e r v e d  
b e t w e e n  m e a n  n u m b e r s  of  y o u n g  (t = 1 ,508;  13 d/; p > 
0.05). N o t w i t h s t a n d i n g ,  t h e  h o m o z y g o u s  p o p u l a t i o n s  
e x h i b i t  m e a n  b i o m a s s  of y o u n g  i n d i v i d u a l s  (t = 2 ,497;  
13 d / ;  p < 0.05) s u p e r i o r  to  t h a t  of  t h e  h e t e r o z y g o u s  
p o p u l a t i o n s .  

F o r  t h e  3 h e t e r o z y g o u s  c o n t r o l  p o p u l a t i o n s  in  r e l a t i o n  
to  t h e  m e a n  n u m b e r s  a n d  m e a n  b i o m a s s  of  a d u l t s  a n d  
y o u n g  p o r t i o n s  of  p o p u l a t i o n s ,  t h e  h y p o t h e s i s  o f  h e t e r o -  
g e n e i t y  is r e j e c t e d  b y  m e a n s  of  a n a l y s i s  of  v a r i a n c e  (F~.57 
= 1 .29;  p > 0.05 for  a d u l t s  m e a n  n u m b e r s ;  F2.57 = 0 .73;  
p > 0.05 fo r  a d u l t s  m e a n  b i o m a s s ;  F2.57 = 0 .00;  for  
y o u n g  m e a n  n u m b e r s ;  F ~ .~  = 0 .15;  p > 0 .05;  for  y o u n g  
m e a n  b i o m a s s ) .  

T h e  c o m p a r i s o n  b e t w e e n  t h e  3 h e t e r o z y g o u s  p o p u l a -  
t i o n s  a n d  e a c h  of  t h e  12 h o m o z y g o u s  p o p u l a t i o n s  (see 
T a b l e  I I )  s h o w e d  t h a t  t h e  g r e a t  p r o p o r t i o n  of  n o  r e j e c t i o n  
of  t h e  h e t e r o g e n e i t y  h y p o t h e s i s  o c c u r s  in  t h e  a d u l t  
p o r t i o n  of  p o p u l a t i o n s .  T h i s  f a c t  l e a d s  to  t h e  c o n c l u s i o n  
t h a t  t h e  p r i n c i p a l  d i f f e r e n c e  b e t w e e n  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  i n d i v i d u a l s  in  r e l a t i o n  t o  t h e  a d a p t e d n e s s  
l ies  in  t h e  a d u l t  f r a c t i o n  of  t h e  p o p u l a t i o n s .  

T h e  m e a n  n u m b e r  of  t h e  a d u l t  f l ies  (192 =k 7) o f  t h e  
n o r m a l  v i a b i l i t y  c h r o m o s o m e s  p o p u l a t i o n s  is s u p e r i o r  t o  
t h e  m e a n  n u m b e r  of  a d u l t  f l ies  (157 =k 12) of  t h e  s u b v i t a l  
v i a b i l i t y  c h r o m o s o m e s  (t = 2,502 ; 10 d[; p < 0.05) ; o f  t h e  
r e s t ,  t h e  c o m p o n e n t s  o f  a d a p t e d n e s s  of  s u b v i t a l  a n d  n o r -  
m a l  c h r o m o s o m e s  p o p u l a t i o n s  a r e  s t a t i s t i c a l l y  e q u a l .  

T h e  s u p e r i o r i t y  of  h e t e r o z y g o u s  i n d i v i d u a l s  in  b io -  
m a s s  w a s  r e p o r t e d  for  Drosophila pseudoobscura s, as  wel l  
a s  t h e  s u p e r i o r  c o m p e t i t i v e  f i t n e s s  ( r e l a t i ve  a d a p t e d n e s s )  
o f  h o m o z y g o u s  i n d i v i d u a l s  w i t h  r e s p e c t  to  t h e  h e t e r o -  
z y g o u s  i n d i v i d u a l s  in  Drosophila willistoni a. T h e  in -  
c o m p a t i b i l i t y  o f  t h e  e v e n t s  w h i c h  s h o w  s u p e r i o r i t y  o f  

h o m o z y g o u s  o v e r  h e t e r o z y g o u s  i n d i v i d u a l s  in  r e l a t i o n  to  
t h e  h y p o t h e s i s  of  t h e  s u p e r i o r i t y  o f  t h e  h e t e r o z y g o u s  w a s  
a l so  d i s c u s s e d  in  t h e  l i t e r a t u r e  9. 

I n  c o n c l u s i o n ,  t h e  r e s u l t s  s h o w e d  d i f f e r e n c e s  in  
a d a p t e d n e s s  b e t w e e n  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  
i n d i v i d u a l s ,  a n d  b e t w e e n  t h e  n o r m a l  a n d  s u b v i t a l  
h o m o z y g o u s .  T h e y  a l so  o f fe r  b io log i ca I  s u p p o r t  t o  t h e  
WALLACE and MADDEN technique 6, which allows us to 
distinguish the subvital and normal chromosomes among 
the quasi-normal. 

Resumen. Se e s t u d i 6  el <~adaptedness~> de  e s t i r p e s  d e  
Drosophila melanogaster h o m 6 c i g o s  y h e t e r 6 c i g o s  p a r a  el 
I I  c r o m o s o m a .  F u e r a n  o b s e r v a d a s  d i f e r e n c i a s  s ign i f i -  
c a t i v a s  c u a n t o  al  << a d a p t e d n e s s  ~> de  las  e s t i r p e s  h o m 6 c i g o s ,  
p r i n c i p a l m e n t e  en  la  e t a p a  a d u l t a  de  l a s  p o b l a c i o n e s .  
F u 6  t a m b i e n  p o s i b l e  c o n s t a t a r  q u e  las  e s t i r p e s  h o m 6 c i g o s  
n o r m a l e s  d i f i e r en  de  l a s  s ' u b v i t a l e s  c u a n t o  al  t a m a f i o  de  
las  p o b l a c i o n e s .  
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