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Adaptat ion by  Natural  Select ion in Populat ions  of 

Two exper iments  are r epor ted  here in which na tura l  
selection lead to an increase ill the  adap tedness  of popula-  
t ions of Drosophila pseudoobscura to the  exper imenta l  
env i ronment ,  In  each expe r imen t  one popu la t ion  was 
monomorph ic  for the  chromosomal  a r r a n g e m e n t  (CH), 
ano the r  was monomorph ic  for the  a r r angemen t  (AR), and 
a th i rd  popula t ion  was po lymorph ic  for CH and AR. The 
origin and cul ture  t echn ique  of these popula t ions  has been 
descr ibed elsewhere ~. 

Dur ing  the  f irs t  few weeks the  popula t ions  increased 
sharp ly  in numbers ,  and then  decreased equal ly drast i -  
cally. An equi l ibr ium was reached a round  week 20, af ter  
which p roduc t iv i ty  and  popu la t ion  size remained  near ly  
cons tan t .  To ascer ta in  whe the r  there  was any  gradual  
change  in the  adap tedness  of the  popula t ions  to the  ex- 
pe r imen ta l  e n v i r o n m e n t  the  regression coeff icients  of 
p roduc t iv i ty  and  popula t ion  size on t ime  f rom week 20 
unt i l  the  end of the  expe r imen t  were tabula ted .  

The regression coefficients of p roduc t iv i ty  and  of 
popula t ion  size on t ime  are posi t ive  in all 6 populat ions .  
9 out  of 12 regression coefficients are s ignif icant ly  greater  
t h a n  zero, and  the  o the r  3 are near ly  so ( P <  0.10). The 
adap tedness  of the  popula t ions  to  the  expe r imen ta l  en- 
v i ronment ,  as measured  by  the i r  p roduc t iv i ty  and  size, 
gradual ly  increased as a result  of na tu ra l  selection. The 
size of the  popula t ions  increased at  a ra te  of abou t  3-4 

Drosophila pseudoobscura 
flies per  genera t ion  in t he  first  exper iment ,  and of abou t  
8-9 flies per  genera t ion  in  t he  second exper iment ,  or 
be tween  2 and 4% of the  m e a n  popula t ion  size per genera-  
tion. These ra tes  of evolut ion are cons iderably  higher  t h a n  
the  ra tes  usual ly observed in nature ,  a l though rapid  
evolu t ionary  changes  have  been  observed in na tura l  
popula t ions  of insects adap t ing  to  changing environ-  
men t s2 -<  The high ra tes  of evolut ion observed in the  
exper imen t s  are  p r e sumab ly  due to  s t rong selection 
pressure  in a cons t an t  d i rect ion act ing on popula t ions  
wi th  sui table genet ic  var iabi l i ty .  

Increases  in t he  adap tedness  to  the  env i ronmen t  have  
been observed in expe r imen ta l  popula t ions  of several  
species of DrosophilaS-% I t  is in te res t ing  to compare  the  
p resen t  expe r imen t s  wi th  the  resul ts  ob ta ined  wi th  D. 
serrata 7-s and D. birchii ~ using a t echnique  similar to  the  
p resen t  one. In  the  popula t ions  of D. serrata and D. 
birchii there  was a small  or no increase in the  produc-  
t ivi ty ,  bu t  a large increase in the  size of the  populat ions ,  
while in D. pseudoobscura the  increase in size is not  signifi- 
can t ly  grea ter  t h a n  the  increase in product iv i ty .  This 
difference is possibly due  to a behaviora l  adap ta t ion  
which  occurred in the  D. serrata and  D. birchii popula-  
tions, name ly  t h a t  the  adul t  flies became  gradual ly  less 
active, t h e r eb y  decreasing the  p robab i l i ty  of colliding 
wi th  each o the r  in the  c rowded cultures.  No similar  be- 

Mean productivity per week (-X), mean population size ('~), and coefficients of regression (b) of productivity and population size on time, in 
6 experimental populations of Drosophila pseudoobscura 

Population number Genetic Productivity Population size a 
constitution 

N ~ b V b 

First experiment : 
175 AR 51 167 J: 6 1.09 -b 0.40 e 183 :]_ 7 0.79 -4- 0.47 
177 CH 52 214 :J: 8 1.22 :J_ 0.49 b 242 ~_ 8 1.10 -4- 0.53 b 
173 A R + C H  51 214• 9 1.56=E0.55 ~ 2404- 9 1 .15 i0 .6 l  

Second experiment : 
180 AR 60 149 4- 8 2.07 -~ 0,40 ~ 157 4- 9 2.69 :L 0.40 ~ 
182 CH 44 167 i 8 1.09 • 0,64 199 :J_ 10 2.92 :t: 0.74 e 
181 AR + CH 60 204 • 10 2.13 :t: 0,49 ~ 225 -V 11 2.83 -L 0.51 ~ 

Time units for the regression are weeks. N, number of measurements. ~ Population size is measured before adding the young flies, b p < 0.05. 
e p <  0.01. 
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havioral  change  occurred in the  popula t ions  of D. pseudo- 
obscura lO. 

Resumen. Seis poblaciones  de Drosophila pseudoobscura 
han  evolucionado,  debido a la selecci6n natural ,  hacia una  
m a y o r  adap tac i6n  al ambien te .  Duran te  20 o 25 genera-  
clones el nflmero de ind iv iduos  nacidos por  un idad  de 
comida  y el t amaf io  de la poblac ion han  a u m e n t a d o  
g radua lmen te  en t re  un dos y un cuat ro  por  ciento por  
generaci6n. 
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