
15.11. 1976 Specialia 1405 

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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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  

1 D. R. A. WHARTON, M. L. WHARTON and J. E. LOLA, J. Insect. 
Physiol. 71, 947 (1965). 

2 p. RAt% Ann. ent. Soc. Am. 36, 221 (1943). 
a p. RA~:, Trans. Aead. Sei. St. Louis. 25, 57 (1924). 
4 M. A. H. QADRI, Bull. ent. Res. 29, 263 (1938). 
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Diet consumption, weight loss of cotton fibre and oothecal production under 4 balanced or carbohydrate-deficient dietary regimes 

Group ~ Regime Mean total diet Mean total weight Mean total number of 
consumed per insect {g ~ SD) loss of fibre per insect (rag :l: SD) oothecae per insect (4- SD) 

1 Dog food 2.7281 i 0.6198 18.32 ~ 8.75 
Cotton fibre 19.1 i 13.1 

2 Dog food 2.6237 -t: 0.1014 - 15.08:1= 5.55 
3 Carbohydrate-deficient b diet 1.1828 ~ 0.2306 6.16 zc 3.41 

Cotton fibre 9.5 • 7.3 
4 Carbohydrate-deficient b diet 1.1618 -E 0.2313 -- 9.30 =~: 1.70 

~25 Insects per group. 
bCompounded from casein protein (86% by weight), yeast extract (10%) and Hawk-Owser salt mixture (4%). 

t he  d ry  weight  loss of f ibre and  oothecal  number s  (Figure 
2B;  r = + 0.003). As a control  Group 2 received the  same 
diet,  b u t  no fibre. Compar ing  Groups 1 and 2, no signifi- 
can t  differences in the  means  of to ta l  d ie t  consumpt ion  
or of to ta l  oothecal  number s  per  insect  were found.  
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Fig. 2. Relationship between the number of oothecae produced 
during an 18-week period and A) consumption of dog food, B) dry 
weight loss of cotton fibre. Each dot represents the data from 1 in- 
sect. 

Group 3 was ma in t a ined  on a ca rbohydra te -de f i c i en t  
diet,  wi th  fibre provided .  A control  group again received 
the  same diet,  bu t  no fibre (Group 4). No signif icant  dif- 
ference in t he  mean  to ta l  consumpt ion  of the  die t  was 
found,  b u t  the  expe r imen ta l  group produced  fewer 
oothecae.  Al though  this  difference in mean  oothecal  
n u m b e r s  is re la t ively  small,  i t  is suff ic ient  to be signifi- 
can t  (p < 0.01). Bo th  groups  receiving ca rbohydra t e -  
def ic ient  d ie t  p roduced  s ignif icant ly  smaller  mean  to ta l  
n u mb e r s  of oothecae  t h a n  the  group ma in ta ined  on dog 
food (p < 0.0l). I n  add i t ion  the  mean  to ta l  d ry  weigh t  
loss of f ib ie  was s ignif icant ly  less for insects  ma in t a ined  
on the  ca rbohydra t e -de f i c i en t  d ie t  t h a n  for those  pro-  
v ided wi th  dog food (p < 0.01). 

A n u mb er  of depos i ted  oothecae  f rom each group were 
incuba ted  in a mois t  conta iner .  H a t c h i n g  was observed 
in each case. 

Conclusions. The d ry  we igh t  loss of f ibre was grea tes t  
in groups  receiving a ba lanced  diet.  E v e n  in th is  case, 
however ,  t he  weight  loss was less t h a n  1% of the  weigh t  
of d ie t  consumed despi te  t he  fact  t h a t  the  denta l  roll be- 
came cons iderably  roughened  in appearance  as a resul t  
of gnawing.  Al though  i t  is no t  possible to dis t inguish by  
th is  g rav imet l i c  me t h o d  be tween  fibre displaced and  
fibre ingested,  t he  provis ion of f ibre did no t  increase t he  
n u m b e r  of oothecae  produced,  i r respect ive  of w h e t h e r  
the  die t  was ba lanced or def ic ient  in a c a rbohydra t e  
source. The degrada t ion  of cellulose in the  a l imen ta ry  
canal  does not,  therefore,  appea r  to  be of significance to  
reproduc t ive  pe r fo rmance  in the  female cockroach. The 
possibi l i ty  remains  t h a t  gnawing m a y  provide  the  insect  
w i th  mater ia ls  for cover ing the  depos i t ed  ootheca,  b u t  no 
clear evidence exists  to s u p p o r t  th is  thesis.  The p robab le  
exp lana t ion  of gnawing ac t i v i t y  is t h a t  it prepares  a 
sui table  site for oothecal  deposi t ion,  or is correlated wi th  
a physiological  even t  no t  d i rec t ly  re la ted  to the  nourish-  
m e n t  of the  fertile female. 

Sex  Attractant  R e s p o n s e s  of Male Oriental  Fruit  Moths  to a Range  of C o m p o n e n t  Ratios:  P h e r o m o n e  
P o l y m o r p h i s m ?  1 

R. T. CARD2~, T. C. BAKER ~ and W. L. I~OELOFS 
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Summary. At t r ac t i on  of male Grapholitha molesta to  d i f ferent  ra t ios  of an a t t r a c t a n t  b lend  is no t  correlated wi th  in- 
dividuals  or behavioura l  classes op t imal ly  responsive to d i f ferent  mixtures .  

In t raspec ies  phe romone  p o l y m o r p h i s m  has been  docu- 
men ted  in several insects.  Certain haIict ine bees utilize indi-  
v idual  specific odours  b o t h  to dis t inguish nes t  ma te s  (other 
females) f rom conspecif ic  in t ruders  and for male  recogni-  
t ion  of prev ious ly  non- recep t ive  females a. In  Drosophila 
melanogaster genet ic  var ia t ion  among  the  cour t sh ip  
phe romone  bouque t  is a r equ i remen t  for s t imula t ion  of 

e i ther  sexa, ~, and th is  nega t ive  assor ta t ive  mechan i sm 
appears  to  minimize  inbreeding.  In  the  pyral id  m o t h  
Ostrinia nubilalis b o t h  geographical  and in t rapopu la t ion  
differences in t he  a t t r ac t iveness  of cis-ll- and trans-ll- 
t e t r adeceny l  ace ta te  a d m i x t u r e s  have  been hypo thes ized  
to reflect  genet ic  var ia t ion  wi th in  a single species 6, and  
hence indicate  the  po ten t i a l  for rapid  evolut ion of new 


