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Genetic Heterogeneity in Natural Populations of 
Drosophila melanogaster for Ability to Withstand Dessication 

P. A. PARSONS 

D e p a r t m e n t  of Genetics ,  L a  Trobe  Unive r s i ty ,  B u n d o o r a  (Austral ia)  

Summary. Strains set up from single inseminated females of D. melanogaster derived from two wild populations have 
been shown to differ in their  abi l i ty  to withstand dessication, as measured by mortali t ies after 16 hours in a dry environ- 
ment, thus there are genes segregating in wild populations for abi l i ty  to withstand dessication. A more detailed s tudy 
on strains from one of the wild populations, showed tha t  strains with high wet and dry  weights lose water  by dessication 
relatively less rapidly and have lower mortalities, than strains with lower wet and dry  weights. 

Variabil i ty within and between five inbred strains was studied with results as above. Heritabil i t ies for wet weight, 
dry  weight, and morta l i ty  were 0.40, 0.41 and 0.60 respectively, showing the likelihood tha t  the t ra i ts  would be amen- 
able to further genetic analysis. 

The relevance of the results are discussed in relation to stress to high temperatures,  and the ecology of the species in 
general. 

Introduction 

Recen t  work  has  shown t h a t  n a t u r a l  popu la t i ons  of 
D. melanogaster are  he te rogeneous  gene t i ca l ly  for a 
n u m b e r  of phys io log ica l  s tresses,  such as res i s tance  
to high t e m p e r a t u r e s  (Hosgood and  Parsons ,  1968; 
Parsons ,  t969),  e the r  ( W a t t  and  Parsons ,  unpubl . ) ,  
and  Co6~ 7 r ays  (Parsons,  MacBean  and  Lee, 1969). 
In  this  p a p e r  we ex t end  our  obse rva t ions  to dessica-  
t ion,  i.e. the  ab i l i t y  of flies to  su rv ive  in a d r y  envi-  
r onmen t .  The  s t u d y  of t r a i t s  such as res is tance  to  
high t e m p e r a t u r e s  and  dess icat ion,  seems to be of 
some i m p o r t a n c e  in re la t ion  to  the  ecology of the  
species. 

Not  much  work  has  been done on dessicat ion,  al- 
t hough  K a l m u s  (t945) and  W a d d i n g t o n ,  Woolf  and  
P e r r y  (t954) descr ibed  differences be tween  s t ra ins  for 
preferences  for env i ronmen t s  wi th  d i f ferent  humid i -  
t ies.  P i t t e n d r i g h  (t958) found  t h a t  D. persimilis lost  
w a t e r  b y  cu t i cu la r  t r an sp i r a t i on  more  r a p i d l y  t h a n  
D. pseudoobscura, and  t h a t  males  lost  wa te r  qu icker  
t han  females.  

Method 

The procedures follow some recent work of Parsons and 
Hosgood (1967), Parsons, MacBean and Lee (1969) etc., 
who described experiments where a number of strains of 
D. melanogaster derived from single inseminated females 
collected in the wild led to discrete strains for several 
quant i ta t ive  traits,  namely scutellar and sternopleural 
chaeta number, mat ing speed, durat ion of copulation, as 
well as the physiological t rai ts  listed above. The differ- 
ences between the strains were genetic, as was confirmed 
in some cases by  diallel crosses. The genetic heterogeneity 
between the founder females implies tha t  the population 
must  be polymorphic for genes determining the t rai ts  
(Parsons, Hosgood and Lee, 1967). 

The experiments to be discussed were based on 17 
strains collected at  El tham, Victoria in December 1967, 

and 18 strains collected at  Leslie Manor, Victoria, 3 in De- 
cember 1963 and 15 in December 1965. The strains were 
all set up from single inseminated females, and were kept  
in half-pint  bott les a t  25 ~ and were transferred every 
3 weeks to set up the next generation. Experiments  on 5 
inbred strains maintained in the laboratory  by  sib-mating 
for over t00 generations will also be described. These 
strains can therefore be assumed to be essentially homo- 
zygous, and thus permit  a comparison of var iabi l i ty  within 
and between strains, from which heri tabil i t ies in the broad 
sense (ratio of genotypic to phenotypic variance) can be 
obtained for any t ra i ts  of interest. 

In  all experiments,  flies of different sexes were dessicat- 
ed in groups of 10 over silica gel a t  25 ~ After various 
trials,  t 6 hours of dessication was selected as a reasonably 
crit ical level from the point  of view of discrimination be- 
tween strains. Flies were 2--3  days old when dessicated. 
In the experiments i t  was thought desirable to control 
levels of larval  competition, so as to minimize environ- 
mental  variat ions in fly size. Two levels were used, by  pla-  
cing 25 and 200 newly hatched larvae per vial respecti- 
vely. 

Results 

In  Table  1, pe rcen tage  mor ta l i t i e s  in the  17 EI-  
t h a m  s t ra ins  are given for 3 t r ia ls  each 2 genera t ions  
a p a r t  for expe r imen t s  car r ied  out  in mid-1969, wi th  
an ana lys i s  of va r i ance  of the  d a t a  a f te r  ca r ry ing  ou t  
the  angu la r  t r ans fo rma t ion .  The  level  of l a rva l  com- 
pe t i t i on  was 25 l a rvae  per  vial .  The  m a j o r  source of 
va r i a t i on  is the  sexes effect,  showing males  to be 
more  suscept ib le  to  dess ica t ion  t han  females.  There  
is no s ignif icant  overa l l  difference be tween  t r ia ls ,  
showing the  genera l  r e l i ab i l i t y  of the  m e t h o d  a d o p t e d  
for dessicat ion.  Of p a r t i c u l a r  in te res t  for th is  p a p e r  
is the  s igni f icant  s t ra ins  effect,  showing t h a t  in 
ag reemen t  wi th  the  evidence c i ted  in the  i n t roduc -  
t ion,  s t ra ins  de r ived  f rom the  d i f ferent  founder  fe- 
males  are he terogeneous ,  and  so the  E l t h a m  popu la -  
t ion can be a rgued  to  be po lymorph ic  for genes de te r -  
min ing  dess icat ion.  
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Table 1. Percentage mortalities of 50 flies per sex 
after 16 hours o/dessieation (Eltham strains) [or 

3 trials, each 2 generations apart 

Table 2. Percentage mortalities o/ 50/lies per sex 
after 16 hours of dessication (Leslie Manor strains) 

/or 3 trials, each 2 generations apar 

Trial I Trial 2 Trial 3 
Strain 

9 d 9 4 9 

Trial t Trial 2 Trial 3 
Strain 

9 4' 9 4' 9 d~ 

E t 12 48 4 52 28 64 
2 20 52 36 96 32 88 
3 52 92 28 t00 20 t00 
4 0 48 0 64 4 84 
5 28 96 8 88 4 80 
6 4 68 0 76 0 84 
7 36 60 12 36 4 56 
8 20 88 8 96 8 60 
9 12 92 8 96 20 92 

t0 28 t00 28 92 4 76 
t l  o 60 o 16 4 72 
t2 0 92 0 92 12 90 
t3 28 80 32 48 8 16 
14 68 84 t2 IOO 4 96 
15 44 40 t6 24 12 80 
16 16 24 8 64 56 84 
17 48 92 4 100 52 96 

Analysis of variance (after applying the angular trans- 
formation). 

Source of variation d.f. M.S. F 

Strains t6 608.5 5.43*** 
Sexes 1 43162.4 385.09*** 
Trials 2 113.4 1.01 
Strains X trials 32 182.4 t.63 
Strains x sexes t6 395.0 3.52** 
Sexes x trials 2 361.2 3.22 
Error 32 112. t 

**P < 0.01, ***P < 0.001. 

I n  Table  2, percentage morta l i t ies  are given for the 
t 8 Leslie Manor  strains.  These exper iments  were car- 
ried out  a t  abou t  the same t ime and  in  the same 
m a n n e r  as those above. Again the major  source of 
var ia t ion  is the sexes effect. There is a s ignif icant  
difference be tween trials,  perhaps  due to a cons tan t  
t empera tu re  room f luc tua t ion  dur ing  the  carrying 
out  of tr ial  2. E v e n  so, the s t ra ins  effect is significant,  
showing tha t  the s trains derived from the different 
founder  females are heterogeneous as above. 

The next  step was to look at  the effect of dessica- 
t ion as measured  by  loss of weight,  with respect to 
the mor ta l i t y  of the strains.  This  was done for the 
Leslie Manor s t ra ins  excluding s t ra in  3, which was 
breeding poorly at the t ime. In  Table  3, mean  weights 
of t 0 flies of each sex before dessication (wet weights) 
A are given for adul ts  derived from the two larva l  
compet i t ion  levels, name ly  25 and  200 larvae per vial. 
Mean weights B after t 6 hours of dessication are also 
given, with the rat io B/A which measures  the rela- 
t ive rate  of water  loss, the n u m b e r  of flies dead out  of 
10 at  this stage, and  mean  dry  weights after 7 days 
of addi t iona l  dessication. 

In  Table  4a  an analysis  of var iance  of wet weights 
is given, and  in Table  4b  an analysis  of mean  dry  

1 48 56 t00 94 48 84 
2 64 100 84 96 32 96 
3 0 84 40 64 0 88 

20 8 96 92 tO0 16 92 
21 24 60 24 96 t2 80 
22 2O 52 96 96 32 96 
23 2O 48 44 80 0 92 
24 8 80 8 t00 8 100 
25 60 44 76 92 0 100 
26 36 88 72 t00 44 100 
27 60 64 60 92 16 84 
28 0 20 68 52 4 66 
29 72 72 88 92 4 84 
30 32 92 92 100 20 100 
31 28 84 84 88 24 8O 
32 44 76 68 96 0 84 
33 2O 72 76 88 0 48 
34 2O 64 64 52 4 44 

Analysis of variance (after applying the angular trans- 
formation). 

Source of variation d.f. M.S. F 

Strains 17 6t 7.9 4.29* * * 
Sexes t 26506.4 t84.07"** 
Trials 2 5256.2 36.50*** 
Strains • trials 34 131.0 0.91 
Strains • sexes 17 291.0 2.02* 
Sexes • trials 2 3124.4 21.7 
Error 34 t 44.0 

*P ~ 0.05, ***P < 0.001. 

weights. The wet weights are based on ind iv idua l  
flies bu t  the dry  weights on groups of t0  flies weighed 
together,  since the accuracy of the balance was no t  
qui te  adequate  to ob ta in  ind iv idua l  dry  weights. The 
wet weights show major  differences between sexes 
and  compet i t ion  levels as is to be expected. The 
strains effect is s ignif icant  showing genetic differences 
be tween strains.  Mean dry  weights show similar  ef- 
fects. In  both  cases, the in te rac t ion  between sexes 
and  compet i t ion  levels is significant.  One would ex- 
pect there to be a high correlat ion be tween  wet and  
dry  weights, and  using the overall  means  for each 
strain,  a correlat ion coefficient was computed  and  
came to 0.743 (16 d. f.) which is s ignif icant ly  ~ 0  at  
P < 0.o0t.  

I t  was no t  though t  meaningfu l  to present  an ana-  
lysis of var iance  of the mean  weights after  16 hours 
of dessication, since this would include some dead 
flies. This  is because death  itself m a y  alter  dessica- 
t ion rates. One re levant  observat ion  is t ha t  males 
were more susceptible to dessication t h a n  females, 
since very  few males remained  alive after 16 hours 
compared with females (Table 3). Fur the rmore ,  con- 
sidering B/A values in Table  3, B/A for males is less 
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Table 3. Mean wet weights A, mean weights a]ter dessication /or 16 hours B, with the ratio B/A, the number o/ 
deaths out of 10 during this period, and dry weights obtained after a further week o/dessication. The data are 

based on t 7 Leslie Manor strains 

C o m p e t i t i o n  l e v e l  -- 25 l a r v a e  

Females Males 

Strain A B B/A Number Dry A B B/A Number Dry 
dead weight dead weight 

263 

1 1.402 0.842 0.601 8 .399 .827 0.250 0.302 10 .222 
2 1.358 0.824 0.607 5 .369 .844 0.226 0.268 t0 .21t 

2O 1.632 1.063 0.65t 3 .402 .887 0.516 0.582 6 .220 
21 t.477 1.1t9 0.758 2 .384 .887 0.288 0.325 10 .216 
22 1.510 O.986 0.653 5 .394 .855 0.290 O,339 10 .209 
23 1.497 0.937 0.626 5 .403 .954 0.347 O.364 9 .24O 
24 1.516 1.181 0.779 1 .430 .885 0.276 0.312 10 .237 
25 t.374 t.011 0.736 2 .377 .849 0.318 0.375 9 .228 
26 1.389 0.775 O.558 8 .363 .861 0.302 0.351 10 .215 
27 1.545 1.052 0.68t 4 .427 .882 0.314 0.356 10 .232 
28 1.518 1.044 0.688 6 .418 .957 O.357 O.453 9 .249 
29 1.311 0.747 0.570 8 .371 .776 0.211 0.272 10 .198 
3O 1,506 O.828 0,550 7 .384 .781 0.219 O.280 10 .t99 
31 1.31o 0.620 0,473 8 .362 .829 o.251 0,303 1o .222 
32 1.247 0.634 0.5o8 8 .334 .825 0.277 0.336 to .212 
33 1.319 o.837 O.635 4 .355 .837 0.337 0.403 lO .216 
34 1.396 o.947 0.678 2 .353 .799 0.264 o.33o 1o .210 

C o m p e t i t i o n  l e v e l  -- 200 l a r v a e  

1 1.002 0.458 0.457 8 .270 .717 0.247 0.344 10 .179 
2 1.070 0.482 0.450 10 .262 .707 0.214 0.3o3 t0 .115 

2o 1.146 0.711 0.620 4 .299 .701 0.297 0.424 9 .160 
21 1.041 0.668 0.642 2 .248 .606 0.217 0.358 10 .137 
22 .971 0.599 0.617 5 .243 .628 0.194 0.309 10 .148 
23 .953 0.358 0.376 t0 .261 .509 0.134 0.263 10 .132 
24 t . t42  0,782 0.685 2 .290 .674 0.t61 O.239 10 .154 
25 1.004 0.600 0.598 6 .260 .625 0.t83 0.293 10 .140 
26 .96t 0.257 0.267 10 .226 .527 0.140 0.266 10 .132 
27 1.068 0.721 0.675 4 .290 ,654 0.256 0.391 10 .152 
28 1.087 0.756 0.695 2 .273 .635 0.236 0.372 9 .153 
29 1.162 0.854 0.735 1 .296 .693 0.293 0.423 9 .169 
30 .954 o.41t o.431 7 .240 .690 o.166 0.241 10 .161 
31 t.o12 0.679 o.671 2 .256 .605 0.161 0,266 10 .156 
32 1.157 0.7t6 o.619 6 .287 .707 0.339 0.479 8 .t62 
33 1.o40 0.548 0.527 9 .266 679 0,t79 0.264 10 .174 
34 1.126 0.733 0.651 1 .268 .7o4 0.226 0.321 9 .168 

t h a n  t h a t  for females,  for g iven  s t ra in  and  compe t i -  
t ion level,  showing the i r  g rea te r  suscep t ib i l i t y  to  wa te r  
loss t h a n  females.  In  Tab le  4 c, an analys is  of va r i an -  
ce of the  n u m b e r  of flies dead  (af ter  a p p l y i n g  the  an-  
gu la r  t r ans fo rma t ion )  is given.  I t  shows a large sexes 
effect ;  males  be ing  s u b s t a n t i a l l y  more  suscept ib le  to  
dess ica t ion  t h a n  females.  The  s t ra ins  effect is aga in  
s ignif icant ,  showing genet ic  he t e rogene i ty  be tween  
s t ra ins  for m o r t a l i t y .  

I n  Tab le  5, cor re la t ion  coefficients  be tween  the  
va r ious  p a r a m e t e r s  are given.  Because  mor ta l i t i e s  
in males  are  so high,  only  cor re la t ions  for female  d a t a  
are  p resen ted .  The  raw d a t a  came from summing  the  
va lues  in Tab le  3 for the  two levels of compe t i t i on  in 
females for each s t ra in .  The  high cor re la t ions  be-  
tween  wet  weights ,  weights  a f te r  16 hours  of dessica-  
t ion,  and  d r y  weights  are  reasonable ,  be ing  essen- 
t i a l ly  express ions  of the  mass  of the  f l ies.  The  signifi-  

can t  cor re la t ion  be tween  the  r a t e s  of weight  loss B / A  
and  wet  weights ,  shows t h a t  s t ra ins  cha rac t e r i s ed  b y  
large  flies lose p r o p o r t i o n a t e l y  less wa te r  t h a n  those  
cha rac te r i sed  b y  smal l  flies, or in o the r  words,  large  
flies are  more  res i s t an t  to dess ica t ion  t h a n  smal l  flies. 
This  f i ts  in wi th  the  obse rva t i on  m a d e  above  t h a t  
males ,  which  are smal le r  t h a n  females,  are more  sus- 
cept ib le  to  dess ica t ion  as m e a s u r e d  b y  m o r t a l i t y  t h a n  
females.  The  nega t ive  cor re la t ion  be tween  the  num-  
bers  dead  and  wet  weights  shows t h a t ,  as  expec t ed  
f rom the  overa l l  differences be tween  the  two sexes,  
dess ica t ion  leads  to  d e a t h  qu icker  in s t ra ins  wi th  
smal l  flies, and  this  also i n d i c a t e d  b y  the  nega t ive  
cor re la t ion  wi th  d r y  weights  a l though  this  is no t  
s ignif icant .  

The  r a t h e r  large differences found  be tween  s t r a ins  
for  t he  va r ious  p a r a m e t e r s  discussed,  leads  one to  
look fu r the r  in to  the  genet ic  cont ro l  of dess icat ion.  
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Table 4. Analyses o/variance o/wet  weights, mean dry 
weights, and numbers dead out o/10. The data are based on 

17 Leslie Manor strains 

Source of variation d.f. M.S. F. 

a) "Wet weights 
Strains (1) 16 0.067 
Sexes (2) 1 40.56 
Competition levels (3) f t4.37 
(t) • (2) 16 0.022 
(l) • (3) 16 0.047 
(2) x (3) I 1.27 
(1) • (2) • (3) t6 0.034 
Error 612 0.0076 

with females. As found in Table 4, the interaction 
showing most significant effects was that  between 
sexes and competit ion levels for the two weight para- 
meters, but  not for mortalities. 

Turning to the strains effect, it is in all cases signi- 
ficant, showing genetic differences between strains 

8.84*** for all 3 traits. Heritabilities in the broad sense are 
5331.64*** given in Table 4d, and are reasonably high, especially 
1889.oo*** 2.94*** for the most direct measure of dessication, which is 

13.77" ** morta l i ty  as expressed by  the numbers dead out of 10. 
166.75"** The reasonably high heritabilities indicate the likeli- 

4.5t*** hood tha t  we are dealing with traits amenable to 
more ~sophisticated genetic analyses, and it is hoped 
to report  on these subsequently. 

D i s c u s s i o n  
The experiments show tha t  there is genetic varia- 

tion between strains collected in the wild for ability 
to tolerate dessication as measured by  mortal i ty  over 
t6 hours. This is correlated with wet and dry weights, 
since heavier strains are more resistant than lighter 
strains, using morta l i ty  as the criterion of the effecti- 
veness of dessication. Taken together, the variation 

3.40"* between strains and the reasonably high heritabilities 
201.24*** 

0.38 of the three traits mentioned above in this paragraph,  
2.33* suggest tha t  further more detailed genetic analyses 
2.46* on these trai ts  will be worthwhile, and should be 
0.55 carried out, using the techniques of Thoday (1961) 

. . . .  and his co-workers in their work on the genetic 
***P ~ o.oof, architecture of sternopleural chaeta number.  

b) Mean dry weights 
Strains (1) 16 
Sexes (2) 1 
Competition levels (3) 1 
(1) • (2) 16 
(t) • (3) 16 
(2) x (3) 
Error [(1) • (2) • (3)] 16 

0.00067 3.74*** 
0.32929 t839.6t*** 
0.14444 806.93*** 
0.OO026 1.44 
0.00054 3.04* 
0.01053 58.80*** 
o.ooo18 

c) Numbers dead out of 10 
transformation) 

Strains (1) 16 398.53 
Sexes (2) I 23560.26 
Competition levels (3) 1 43.90 
(1) • (2) 16 272.57 
(1) • (3) 16 288.13 
(2) • (3) t 64.41 
Error ~(1) X (2) • (3)1 16 1t7.08 

**P ~ 0.01, 

(after applying the angular 

*P ~ 0.05, 

In this paper  the first of 
a series of experiments will 
be reported, namely dessi- 
cation in 5 inbred strains, 
in order to look at vari- 
ability within and between 
strains, and hence herita- 
bilities in the broad sense. 
Data  analogous to those 
in Table 3 are given in 
Table 6, for the 5 inbred 
strains, and analyses of 
variance analogous to those 
in Table 4 are given in 

Table 5, Correlation coefficients between various parameters (d.]. = 16 in all cases) 
/or [emale data 

Numbers dead 
Mean weights after B/A. Mean dry (angularly 
dessication B weights transformed) 

Mean wet weights 
A 0.784*** 0.597** 0.791"** --0.579* 
Mean weights after 
dessication 0.961"** 0.705** --0.902*** 
B 
B/A 0.578* --0.926*** 
Mean dry weights -- 0.436 

*P ~ 0.05, * * P <  0.Ol, ***P ~ o.0ol. 

Table 7. All 3 traits show a significant sexes effect, 
indicating lower wet weights and dry weights, and 
higher mortalities in males than females. Wet weights 
and mean dry weights are significantly lower at the 
high level of competit ion than at the low level as 
found in Table 4. For mortalities, there is a signifi- 
cant competit ion effect, but  it is much smaller than 
for the two weight parameters.  This is in agreement 
with Table 4, where in fact the competit ion effect 
was not significant. In other words alteration of fly 
sizes by  environmental  means, such as competit ion 
has no marked effects on mortali ty,  as could have 
been expected if one considers the higher mortalities 
of strains with small flies, and of males compared 

The other point is tha t  a trait  such as resistance to 
dessication is presumably of some ecological impor- 
tance, and m a y  have some influence in determining 
the distribution of the species in the wild. I t  is rea- 
sonable that  there should be some genetic variabil i ty 
for the ability to withstand dessication in natural  
populations, because during the year, populations 
would be exposed to various stresses, during which 
times genetic variabil i ty to adapt  m a y  be desirable. 
The variabil i ty between strains, implies tha t  there are 
genes segregating in the population for resistance to 
dessication. Because of this, such genes would be 
able to vary  rapidly in frequency at appropriate  
times, and enable adaptat ion to environmental  ehan- 
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Table 6. Mean wet weights A, mean weights after dessication /or 16 hours B, with the ratio B/A,  the number 
o/ deaths out o/10 during this period, and dry weights after a [urther week o/dessication. The data are based 

on 5 inbred strains 
Competition level -- 25 larvae 

Strain 

Females Males 

Number Dry A B 
A B B/A dead weight 

B/A Number Dry 
dead weight 

OR t.325 0.695 0.525 7 0.335 0.777 0.208 0.268 10 0.t90 
Y 1 t.345 0.623 O.463 8 0.387 0.827 O.273 O.33O 10 0.222 
Y 2 1.268 0.588 O.464 9 0.318 0.839 0.221 0.363 f0 O.202 
Y 4 t . t23 0.369 0.329 1o 0.320 0.773 0.212 0.275 10 0.198 
N 4 t.223 0.377 0 308 t0 0.351 0.708 0.200 0.282 t0 0.190 

Competit ion level --200 larvae 

OR 0.778 0.494 0.635 3 o.189 0.439 0.190 0.433 9 0.115 
Y t 0.864 0.5t4 0.595 6 0.217 0.568 0.213 0.375 9 0.158 
Y 2 0.775 0.4t9 0.541 6 0.180 0.496 0.136 0.275 10 0.130 
Y 4 O.675 0.287 0.425 10 0.163 O.407 0.107 0.263 10 0.105 
N 4 0.645 o.229 o.355 1o o.183 o.422 0.121 o.287 1o 0.12o 

ges to occur.  F u r t h e r m o r e ,  such 
a sys t em of segrega t ing  genes 
(or polygenes)  m a y  al low the  
r a p i d  coloniza t ion  of new hab i -  
t a t s ,  where  dess ica t ion  stresses 
m a y  be different .  Thus  the  
genet ic  a rch i t ec tu re  of flies f rom 
different  env i ronmen t s  v a r y i n g  
in dess ica t ion  levels would  be  
of some in te res t  to  inves t iga te .  
Such de ta i l ed  genet ic  ana lyses  
will be possible,  if ac tua l  loci 
for dess ica t ion  can be located,  
a t  which  s tage  gen t  f requencies  
in di f ferent  env i ronmen t s ,  a r t i -  
ficial and  na tu ra l ,  could  be s tu-  
died.  In  o the r  words,  i t  m a y  be 
possible  to  begin  p r e l i m i n a r y  in-  
ves t iga t ions  in to  the  ecological  
genet ics  of D. melanogaster, a 
field a lmos t  en t i r e ly  neglec ted  
in sp i te  of the  enormous  a m o u n t  
of l a b o r a t o r y  work  t h a t  has  
been ca r r i ed  out  on this  species. 

The  same a r g u m e n t s  can be 
app l i ed  to  res is tance  to  high 
t e m p e r a t u r e  stress for which  
l ike dess icat ion,  there  is evi-  
dence for va r i a t i on  be tween  
s t ra ins  in n a t u r a l  popu la t ions  
as assessed b y  the  ab i l i t y  of 
adu l t s  to  surv ive  33.5 ~ for 
24 hours  (Hosgood and  Parsons ,  

Table 7. Analyses o/variance o~ wet weights, mean dry weights, and numbers dead 
out o/ 10. The data are based on 5 inbred strains 

Source of variation d.f.  M.S. F 

a) Weights before dessication 
Strains (1) 4 0.1774 30.07*** 
Sexes (2) 1 7.0876 1201.29"** 
Competition levels (3) t 8.5656 1451.80"** 
(1) • (2) 4 0.0264 4.47** 
(1) • (3) 4 0.0079 t.34 
(2) • (3) 1 0.456t 77.31"** 
(I) X (2) • (3) 4 0.0156 2.64* 
Error  180 0.0059 

b) Mean dry weights 
Strains (1) 4 0.001427 14.98" 
Sexes (2) 1 0.051309 538.68*** 
Competition levels (3) 1 0.066471 697.86*** 
(1) • (2) 4 0.000190 1.99 
(1) • (3) 4 0.000060 0.63 
(2) • (3) 1 0.008201 86.10"** 
Error [(I) • (2) • (3)] 4 0.000095 

c) Numbers (lead out of 10 (after applying the angular transformation) 
Strains (1) 4 629.08 31.02"* 
Sexes (2) t t 662.94 82.00* * * 
Competit ion levels (3) 1 496.71 24.49* * 
(I) • (2) 4 288.69 14.24" 
(1) x (3) 4 98.08 4.84 
(2) • (3) 1 33.67 1.66 
Error [(1) • (2) • (3)] 4 20.28 

d) Heritabi l i t ies  in the broad sense 
Weights before dessication 0.402 
Mean dry weights 0.411 
Numbers dead out of I0 0.600 

*P ~ 0.05, **P ~ 0.01, ***P ~ 0.001. 

t968),  and  the  ab i l i t y  of newly  ha t che d  l a rvae  to 
emerge as adu l t s  when grown a t  30.5 ~ (Parsons ,  
1969). Like  dessicat ion,  i t  seems reasonable  t h a t  
there  should  be genet ic  v a r i a b i l i t y  in n a t u r a l  popu-  
la t ions  for th is  t r a i t ,  because  of the  wide r ang ing  en- 

v i ronmen t s  i n h a b i t e d  b y  D. melanogaster. Thus  for 
bo th  t ra i t s ,  one migh t  expec t  gene f requency  shifts  
on an a n n u a l  basis  in the  same w a y  as found  for some 
of the  k a r y o t y p e s  s tud i ed  b y  D o b z h a n s k y  (1943, 
t951) and  his coworkers .  The s i t ua t ion  will be corn- 
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plicated by  behavioural  factors, since presumably  flies 
would tend  to move away  from envi ronments  tend-  
ing to cause stress --  thus on a very  hot  day  in Vic- 
toria, it is very  difficult to  t rap  D. melanogaster ex- 
cept in the early morning  and evening. P resumably  
in the middle of the day,  when tempera tures  might  
approach or even exceed 40 ~ in par ts  of Victoria, 
flies would tend to avoid this t empera tu re  by  seeking 
out  cooler niches, and emerge when the envi ronment  
becomes more favourable.  The same would presum- 
ably apply  on days  of low humidi ty ,  and one might  
often expect a positive correlation between low humi-  
d i ty  and high temperature .  

I t  is therefore wor th  seeing if there is a correlat ion 
between the abil i ty to wi ths tand  high tempera tures  
and dessication. Using the  angular ly  t ransformed 
mor ta l i ty  da ta  in females for the 17 Leslie Manor  
strains in Table 3, summed over the 2 larval  compe- 
t i t ion levels, and the mor ta l i ty  da ta  given in Parsons 
(1969), for emergence as adults  of larvae grown at 
30.5 ~ a correlation coefficient was computed  and 
came to 0.516 for which P ~ 0.05, showing therefore 
a significant positive correlat ion between the two 
stresses. Bearing in mind  t h a t  the dessication ex- 
periments  were carried out  over a year  later  t han  the 
tempera ture  stress experiments,  during which t ime 
divergence within strains could have occurred, the  
conclusion is t ha t  there is a s t rong likelihood of a bio- 
logical association between the two stresses. D a t a  
have also been collected on the same 17 strains on 
mor ta l i ty  of adults  following i rradiat ion with Co6~ 
rays  with high in tens i ty  doses in the  range 90, 000- -  
t t 0 ,  000 rads. Using the methods  of calculat ing 
overall mortali t ies as given in Parsons (1969), the  
correlation coefficient between mor ta l i ty  after expo- 
sure to 30.5 ~ and to i r radiat ion came to 0.750 for 
which P ~ 0.00t,  showing the likelihood of a similar 
physiological basis for the resistance to the two forms 
of stresses as discussed in Parsons (1969). The re- 
maining correlation coefficient, namely  tha t  between 
mor ta l i ty  after Co6~ irradiat ion and dessication 

came to 0.235, which a l though not  significantly > 0, 
is positive, like the above coefficients. F r o m  the eco- 
logical genetic point  of view, irradiat ion with Co6~ 7 
is perhaps of little interest, since the dose rates in- 
volved are enormous,  however,  since it is much  easier 
to obta in  reliable results from irradiat ion experi- 
ments  than  high tempera ture  stress experiments,  such 
work will p robab ly  continue to p lay  some par t  in re- 
search on the genetic basis of environmenta l  stresses. 
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