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ent i re ly  absen t  in fused cells formed f rom 1 m a s t  cell and  
2 or more  EETC. Disappearance  of th is  degranula t ing  
ac t iv i ty  was seen 10 min  af ter  incuba t ion  a t  37~ when  
fusion was still no t  comple ted .  

These observa t ions  indicate  t h a t  the  reac t iv i ty  of the  
mas t  ceils to a h i s t amine  releaser changed  according to  
the  change  in the  m e m b r a n e  compos i t ion  of m a s t  cell. 
I n  the  fusion of cells b y  virus,  it  has  been  repor ted  t h a t  
the  m e m b r a n e  lipids of fusing cells undergo in te rmix ing  
wi th in  5 min 8, so i t  is considered t h a t  a m e m b r a n e  lipid 
bi layer  of a new compos i t ion  is fo rmed in the  ME cells. 
We  have  found the  co mp o u n d  48/80 binds  specifically 
wi th  acidic phosphol ip ids  ~, such as phosphat idy lser ine ,  
phosphat idyI inos i toI  and phospha t id i e  acid;  it  was pre- 
sumed t h a t  the  b inding  si te of this  h i s t amine  releaser  on 
the  m a s t  cell would be the  acidic phosphol ip ids  in its 
membrane .  I t  seems possible t h a t  the  specific composi t ion  
of the  m e m b r a n e  lipids, including acidic phosphol ipids ,  
in the  m a s t  cells is forming  a receptor  for compound  
48/80. Based on th is  view, d i sappearance  of the  degranu-  
la t ing ac t iv i ty  b y  the  fusion of m a s t  cells wi th  ETC is 
p robab ly  due to the  dissociat ion of the  receptor  of com- 
pound  48/80 by  changes  in the  composi t ion  and dis t r ibu-  
t ion of m e m b r a n e  lipids in mas t  cells, a l though  it is 
considered t h a t  loss of degranu la t ing  ac t iv i ty  m a y  also 
be a t t r i bu t ed  to mixing  of cy toplasmic  factors.  

Fig. 3. Reactivity of ME ceil to compound 48/80. a) Degranulation 
from a hybrid cell derived from 2 mast cells and 1 ETC (arrow}. 
b) No degranulation from a hybrid cell formed from 1 mast cell 
(arrow} and 3 ETC. Degranulation from an adjacent mast cell was 
observed. 
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The Circadian Rhythm of Oviposition in Drosophila melanogaster: A Genetic Latitudinal Cline in 
Wild Populations 
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S u m m a r y .  U n d e r  l abora to ry  condi t ions  w i th  a pho tope r iod  of 12 h a t  a l ight  in t ens i ty  of abou t  1100 lux, Drosophila 
melanogasler s t ra ins  of d i f fe rent  la t i tudinal  origin showed signif icant  differences in oviposi t ion r h y t h m .  These genet ic  
differences follow a cline and m a y  have  an a d a p t a t i v e  value. 

Behavioura l  genet ic  var ia t ions  are p robab ly  of grea t  
impor t ance  in evo lu t ionary  processes 2,a. Such changes  
m a y  be s ignif icant  for the  in i t ia t ion of sexual  isolat ion 
and  also for the  divers i f icat ion in to  ecological niches. 

In  Drosophila,  oviposi t ion  r h y t h m  is a conven ien t  t r a i t  
for charac ter iz ing  one behavioura l  aspect  of species or 
popula t ions  4. Oviposi t ion recordings can be easily made  
on an hour ly  basis  and give h ighly  reproducible  resul ts :  
the  average curve,  typ ica l  of a given strain,  is r ep roduced  
a lmos t  exac t ly  in successive and i n d e p e n d e n t  experi-  
men t s  5. 

Prev ious  works  6,7 have  d e m o n s t r a t e d  t h a t  D. melano- 
gaster wild popu la t ions  exh ib i t  genetic la t i tudina l  clines 
for cer ta in  b iomet r ica l  t ra i t s  (adult  fresh we igh t  and 

femaIe ovariole number)  and for a physiologicaI trait ,  
alcohol tolerance.  Since behavioura l  differences are 
p ro b ab l y  more  di rec t ly  l inked to  fitness,  we decided to 
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Fig. 1. Examples of oviposition curves of wild strains from different 
origins. Strains from A) Agboville (Ivory coast); B) Ouarzazate 
(Morocco); C) Sammeron (France); D) Helsinki (Finland). 
Heavy and iight horizontal bars indicate the photoperiodie cycle 
(LD 12:12). Hourly data are expressed in percent of the daily egg 
production; vertical lines around each point indicate the confidence 
intervals; arrows point to the time of changing the food medium 
(see ref. 5 for further information on methods). Each curve was 
established from several repetitions (A) 10; B) 13; C) 12; D) 25) and 
usually corresponds to a total oviposition of more than 3000 eggs. 
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Fig. 2. Variations in oviposition rhythm with latitude of strain 
origin. A) percent of daily egg production during the 12 h of photo- 
phase; B) peak index, ratio of peak height to width. In both cases, 
a linear regression can be fitted to the observed points and the 
decrease with latitude is highly significant (A) r = -- 0.82, p < 0.001 ; 
B) r = --0.86, p < 0.001). 

analyze the  oviposi t ion r h y t h m  in 15 s t ra ins  f rom Africa 
and Europe.  La t i t udes  of origin of the  s t ra ins  ranged  f rom 
0 ~ (Equator)  to  above 60 ~ (Nor thern  Europe) .  The longi- 
tudes  were be tween  25 ~ Eas t  and 10 ~ West .  For  each 
strain,  several  r epea ted  measu remen t s  (often more  t h a n  
15) were made  and an average curve was calculated.  
4 examples  of such curves are given in Figure 1, 

U n d e r  the  expe r imen ta l  condi t ions  chosen (LD 12:12 
cycle, l ight in t ens i ty  abou t  1100 lux) egg laying is a lways 
a t  a low level dur ing  the  pho tophase  wi th  a peak  at  the  
beginning  of the  scotophase.  However ,  s ignif icant  dif- 
ferences exist  be tween  tile strains,  w i th  respect  to the  
an t ic ipa t ion  of the  peak  dur ing the  pho tophase  and 
ma in ly  the  he igh t  of the  peak. For  an overall  compar ison  
of the  15 strains,  two t ra i t s  were chosen:  the  p ropor t ion  
of t he  eggs laid dur ing  the  pho tophase  and an index which 
character izes  peak  size (ratio of he igh t  to width) .  Wi th in  
each strain,  these  t ra i t s  are corre la ted  (r --  0.85) and, 
when  p lo t ted  aga ins t  the  la t i tude  of s t ra in  origin, t hey  
give similar resul ts  (Figure 2). 

In  b o t h  cases, a decrease wi th  la t i tude  is observed.  
80% of the  dai ly  egg p roduc t ion  in s t ra ins  f rom equator ia l  
countr ies  is laid dur ing  the  12 h of darkness  and the  ovi- 
pos i t ion  peak is abou t  8 t imes  higher  t h a n  it is wide. In  
s t ra ins  f rom Scandinavia ,  females lay a l i t t le less t han  
50% of their  eggs dur ing  darkness  and  the  peak  index 
is only  abou t  2. 

Since the  exper imen t s  were made  on s t ra ins  reared 
under  the  same labora to ry  condi t ions ,  the  differences 
descr ibed mus t  have  a genet ic  basis. In  some cases, crosses 
were made  be tween  di f ferent  s t ra ins  and the  curves for  
the  F 1 offspring appeared  in te rmedia te  be tween  those  of 
the i r  parents .  Usually,  the  measu remen t s  were made  on 
s t ra ins  recent ly  collected f rom wild populat ions .  Measure-  
men t s  were repea ted  in some s t ra ins  af ter  1 or 2 years 
of l abora to ry  rear ing and these gave curves very  similar 
to the  initial  ones. These observa t ions  suggest  t h a t  several  
loci are involved in the genet ic  de t e rmin i sm of the  rh y t h m.  
The ap p a ren t  absence of genetic dr i f t  under  l abora to ry  
condi t ions  migh t  be expla ined b y  a near ly  homozygous  
s t a te  of- the strains.  

As emphas ized  in previous repor ts" ,  7, regular  la t i tudi-  
naI clines for a genet ical ly  based var ia t ion  demons t r a t e  
the  adap t a t i ve  value of the  t ra i t  and also may  give an 
indica t ion  on the  na tu re  of the  env i ronmen ta l  factors  
which  selected the  wild populat ions.  For  example ,  a n  
increase in size w i th  la t i tude  in Drosophila can be ex- 
pla ined by  a be t t e r  tolerance to cold or to various en- 
v i ronmen ta l  s tresses S,% An increase in alcohol to lerance  
can be in te rp re ted  as a modif ica t ion of feeding habits~. 
The da t a  p resen ted  here  suggest  t h a t  na tu ra l  selection, 
which  is p robab ly  responsible for any  la t i tudina l  cline, 
can modi fy  a behavioura l  t rai t .  Some p re l imina ry  ex- 
pe r imen t s  indicate  t h a t  oviposi t ion r h y t h m  could depend  
on l ight  in tensi ty .  For  example ,  an equator ia l  s t ra in  laid 
more  eggs dur ing  the  pho tophase  when  the  l ight in tens i ty  
was lowered. The oviposl t ion difference could thus  be 
re la ted  to differences in l ight  sensi t iv i ty .  If such is the  
case, our resul ts  would  have  some similari t ies wi th  
var ia t ions  in p h o t o p a t h i c  react ion previous ly  descr ibed 
in D. rnelanogaster lo. 

The la t i tudina l  clines descr ibed in Figure 2 can be 
corre la ted  wi th  cl imatic  condi t ions  of the  countr ies  of 
origin. A signif icant  correlat ion (r = -0 .70 ,  p < 0.01) was 
found  wi th  the  ampl i tude  of var ia t ions  in day  leng th  in 
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summer .  No signif icant  corre la t ions  were found,  however ,  
e i ther  wi th  the  n u m b e r  of hours  of sunshine  dur ing the  
year  or wi th  the  l ight  energy  received at  the  ea r th  sur- 
face. Of course, since t e m p e r a t u r e  is s t rongly  inf luenced 
by  la t i tude,  a posi t ive  correla t ion i s  also observed be- 
tween  the  r h y t h m  and the  average annual  t e m p e r a t u r e  
(r = 0.75) or the  ampl i tude  of t he rma l  var ia t ions  (r = 
-(/.84). The adap t ive  significance of our da t a  therefore  
canno t  be ascer ta ined  wi th  cer t i tude .  There  is now in- 
creasing evidence t h a t  the  whole melanogaster subgroup,  
and D. ~nelanogaster itself, or ig inated in t ropical  AfricalL 
We  can therefore  suppose t h a t  the  r h y t h m  t ended  to dis- 
appear  as the  geographic  range ex t ended  nor thward .  Flies 
es tabl ishing colonies in areas where  the  l ight  condi t ions  
change cons iderably  dur ing  the  year  became less sensi t ive 
to, or less d e p e n d e n t  on, env i ronmen ta l  light. 

Much a t t en t i on  has  recent ly  been paid  to the  genet ic  
p o l y m o r p h i s m  of wild popula t ions  and  to  the  possible 
adap t ive  impor tance  of oligogenic biochemical  va r ian t s  ~. 
Some indicat ions  now exis t  t h a t  s t ruc tura l  genes are no t  
only  the  source of evo lu t ionary  changes,  and  t h a t  var i -  
a t ions a t  t he  level of regula tory  D N A  should also be 
considered la, 14. Polygenic  t rai ts ,  the  genetic molecular  
basis of which  remains  unclear,  could prove  to be more  
in teres t ing  t h a n  previous ly  believed. 
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Gnawing  Activi ty ,  Dietary  Carbohydrate  Def ic iency and Oothecal  Product ion  in the A m e r i c a n  Cock-  
roach (Periplaneta americana) 
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Summary.  The gnawing ac t iv i ty  of adul t  female cockroaches was assessed by  the  d ry  weigh t  loss of co t ton  fibre sup- 
plied to individual  insects.  In  animals  main ta ined  on a ca rbohydra te -de f ic ien t  diet  t he  use of fibre was s ignif icant ly  less 
t h a n  in animals  receiving a ba lanced diet. A compar ison  wi th  controls  showed t h a t  under  b o t h  d i e t a ry  regimes access 
to a fibre source did no t  s ignif icant ly  increase the  mean  to ta l  n u mb e r  of oothecae  produced .  

The gnawing of wood, cardboard ,  paper  and o ther  
f ibrous mater ia ls  is a charac ter i s t ic  ac t iv i ty  of cock- 
roaches. WHARTON, WHARTON and LOLA 1 have  observed 
t h a t  in the  Amer ican  cockroach gnawing is res t r ic ted  to  
adul t  females and is in tensif ied when oothecal  p roduc t ion  
begins following mat ing.  Al though  no quan t i t a t i ve  da t a  
was given, t h e y  also observed t h a t  when  paper  was 
gnawed some of the  fibre was inges ted  and passed t h rou g h  
the  gut.  The following exp lana t ions  of gnawing ac t iv i ty  
can be offered:  i. The consumpt ion  of p lan t  fibres m a y  
provide  a s u p p l e m e n t a r y  energy  source, since cellulase is 
p resen t  in t he  a l imen ta ry  canal1. 2. Gnawing m a y  supply  
debris  wi th  which the  insect  covers the  depos i ted  ootheca  
or cements  i t  to the  s u b s t r a t u m  'a. 3. Gnawing creates  
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Fig. 1. Cockroach culture chamber for feeding studies. 1, Plastic 
petri-dish, 100 • 15 mm, with weighted lid; 2, diet planchet with 1/8 
inch wire screen and retaining ring; 3, inverted water vial, with 
notched plastic cap; 4 cotton fibre; 5, hard plastic drinking trough. 

crevices in the  s u b s t r a t u m  in which the  ootheca  can be 
pa r t l y  or comple te ly  h idden  a t  depositionS, ~. 4. Gnawing 
m a y  have  a physiological  correlate,  for example,  the  
s t imula t ion  of secret ions wi th  which  the  cemen t  is mixed  ~. 

The f i rs t  two of these  explana t ions  can be tes ted  if the  
use of f ibre by  the  adul t  female is quant i f ied .  In  the  expe- 
r iments  descr ibed here  isolated ma ted  females were pro-  
v ided wi th  a fibre source the  d i sp lacement  or up take  of 
which was followed by  decrease of d ry  weight .  Correlat ion 
was sought  wi th  feeding ac t iv i ty  and the  n u m b e r  of 
oothecae produced.  Addi t iona l  insects were ma in ta ined  
on a ca rbohydra te -de f i c i en t  d ie t  to tes t  w h e t h e r  increased 
up take  of f ibre would  occur under  these  c i rcumstances .  

Methods. Adul t  females  of Periplaneta americana were 
t aken  f rom stock cul tures  2 m o n t h s  af ter  adul t  emergence  
and placed indiv idual ly  in cul ture chamber s  conta in ing  
a t a red  diet ,  a wa te r  t rough  and where  appropr ia te  ap- 
p rox ima te ly  0.3 g of co t ton  den ta l  roll ( Johnson  and  
Johnson  Ltd . ,  No. 2). The design of the  ch amb e r  is shown 
in Figure 1. E x h a u s t e d  die t  p lanche t s  were replaced and  
depos i ted  oothecae  removed  dur ing a dai ly  inspect ion of 
the  cul tures  which were ma in ta ined  for 18 weeks a t  25 ~ 
The pho tope r iod  was 12L/12D. 

Results. The d ie ta ry  regimes and da t a  on consumpt ion  
and oothecaI  p roduc t ion  are shown in the  Table. In  
Group 1 insects  were ma in t a ined  on a die t  of g round  
Pur ina  b r a n d  dog food and provided  wi th  co t ton  fibre. 
An app rox ima te ly  l inear correla t ion was ob ta ined  be- 
tween  the  c o n s u m p t i o n  of dog food and the  to ta l  n u m b e r  
of oothecae  p roduced  per  insect  (Figure 2A; r = -}- 0.88). 
However ,  no l inear correla t ion was ob ta ined  be tween  
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