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The  a c c e p t a n c e  r e s p o n s e  of F~phestia cautella (Walker )  (Lep idoptera  : P h y c i t i d a e ) f e m a l e s ,  ob ta ined  
in the  a b s e n c e  of c o u r t i n g  m a l e s  
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Summary. Ephestia cautella females  will r espond  to  a j e t  of air  wi th  an accep tance  pos ture ,  and  will r espond  more  
f r equen t ly  when  the  air carr ies volati les,  p robab ly  male sex pheromones ,  f rom the  male  wings. 

Male phyc i t id  m o t h s  of the  genera  Ephestia G n .  and 
Plodia Gn. possess scent  scales on the  geni ta l ia  1, 3 and, in 
mos t  species, on the  forewings 1, 3. The scales are exposed  
only dur ing  cour t sh ip  and, in P. interpunctella (Hubner)  4, 5 
at least ,  r emoval  of those on tbe  forewing grea t ly  reduces  
the  p robab i l i ty  t h a t  males will succeed in mat ing.  Abla t ion  
has s imilar ly  been employed  to d e m o n s t r a t e  roles for 
scent  scales of males of o the r  lep idoptera  G-8. W i t h  few 
except ions  9 11, it  has  never the less  p roved  difficult  to 
ex t end  such s tudies  on male pheromones ,  largely because 
of an a p p a r e n t  lack of over t  behavioura l  responses  on the  
pa r t  of successful ly cour ted  females 1% 
Females  of E. cautella (Walker), however ,  assume an 
accep tance  pos ture  as a prerequis i te  to  ma t ing  13. This 
pos ture  of ten  appears  before the  cour t ing  male has 
phys ica l ly  con tac ted  the  female 12, where  it is p r e sumab ly  
med ia ted  by  mechanical ,  chemical  or visual  s t imuli  ac t ing 
over  a shor t  dis tance.  We repor t  here the  exper imen ta l  
induc t ion  of the  female ' s  accep tance  pos ture  in the  
absence of males.  
The s t u d y  arose f rom a chance  observat ion ,  t h a t  one 
of a group of calling females in a con ta ine r  assumed a 
wel l -developed acceptance  pos ture  when  the  conta iner  
was moved.  This suggested t h a t  re la t ively  non-specif ic  
mechanica l  s t imula t ion  migh t  be suff ic ient  to media te  
convers ion of calling to the  acceptance  posture .  Of various 
mechanica l  s t imuli  subsequen t ly  employed  in a t t e m p t s  
to ob ta in  cons is ten t  and wel l -developed acceptance  pos-  
tures,  an air je t  p roved  the  mos t  successful.  The je t  was 
ob ta ined  by expel l ing air (flow ra te  190 ml/min)  f rom 
the  na r row (approx imate ly  1 m m  diameter)  end  of a 
d isposable  p ipe t te .  The p ipe t t e  was  a imed f rom a d is tance  
(5-15 cm) a t  the  female ' s  head  and b rough t  towards  it 
slowly. Females  which assumed  the  accep tance  pos ture  
did so a lmos t  a lways when the  t ip  of the  p ipe t t e  was 
wi th in  1 or 2 m m  of the  female ' s  head.  We therefore  
examined  th is  response  of females  dur ing  the  ear ly  
sco tophase  (1/2 11/3 h af ter  dark),  when  sexual  ac t iv i ty  
is a t  a peak  12,13. 
Responses  14 were recorded to 2 t r ea tmen t s ,  the  air je t  15 
alone and the  air je t  which had  passed over  20 sets of 
recent ly  excised male wings1% These were offered con- 

Effect of a jet of air directed at the heads of fen, ale Ephestia cautella 
during the early seotophase 

Pre-response posture: 'Fully receptive'* 'Less receptive' 
Type of response: Rejection Acceptance Rejection Acceptance 

Number of responses Total 
obtained to : 
Air jet only: 40 12 46 2 100 
Air jet first passed 
over excisedd ~ wings: 20 22 57 1 100 

*Abdomen strongly bowed, ovipositor exserted, antennae held fully 
forward (see text). 

cu r ren t ly  to 2 separa te  groups  of 10 females  in 19-1 
conta iners .  The an t enna l  posi t ion and calling pos tu re  
of each female were recorded immed ia t e ly  before and  
t h r o u g h o u t  the  per iod of s t imula t ion ,  and  females  were 
subsequen t ly  classified according to w h e t h e r  (or not) t h e y  
at  some t ime held the  a b d o m e n  s t rong ly  bowed,  the  
oviposi tor  exser ted  and the  an t en n ae  fully forward.  This 
specific calling posture ,  hereaf te r  referred to as the  ' fully 
recept ive '  posture ,  has  elsewhere 13 been ident i f ied as t h a t  
exh ib i t ed  by  ear ly  scotophase  females  mos t  l ikely to 
accept  cour t ing  males.  S t imula t ion  of a female was 
ma in t a ined  unt i l  e i ther  she flew or walked  away  in a 
de t e rmined  m a n n e r  (the re ject ion response) or she as- 
sumed  a wel l -developed accep tance  pos ture  (the accep- 
tance  response).  
Resul ts  are summar i zed  in the  table.  A subs tan t i a l  por-  
t ion of those females  which at  some t ime  exhib i ted  the  
' fully recept ive '  pos tu re  responded  wi th  the  accep tance  
pos ture  when s t imula ted  mechanica l ly  by  the  air jet .  
In  contras t ,  females  which  exhib i ted  a 'less recept ive '  
pos tu re  (i.e. did no t  call s t rongly  and /o r  did no t  hold 
an t en n ae  fully forward) and which at  no t ime exh ib i t ed  
the  ' fully recept ive '  posture ,  only rarely gave an accep- 
tance  response.  Similar  differences were ev iden t  be tween  
the  responses  of ' fully recept ive '  and 'less recept ive '  
females  when volat i les from the male wings were in- 
co rpora ted  wi th  the  air jet. Moreover,  the  p ropor t ion  of 
' ful ly recept ive '  females which assumed the  accep tance  
pos ture  was s ignif icant ly  grea ter  when s t imula ted  wi th  
the  air j e t  con ta in ing  volatiles from the male wings t h a n  
when s t imula ted  with the 'c lean'  air je t  (t = 3.081 wi th  
17 d.f., p < 0.005 wi th  1-tailed test) .  No such difference 
was ev iden t  be tween  the  responses  of ' less recept ive '  
females  to the 2 t r ea tmen t s .  
The wing scent  g lands  would appear  to  have  been the  
mos t  likely source of the  s t imu la to ry  volat i les  f rom the  
male wings. Since a well-developed acceptance  pos ture  
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effort being directed towards stimulating individuals only once. 
15 The angle at which the air jet impinged on a female's head was 

dictated by her position within the container, since the jet could 
be introduced only from above. 

16 The proximal end of each male forewing had previously been 
sliced through to expose the bases of the scent scales normally 
covered by the cuticular flap. 
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was o b t a i n e d  fa i r ly  read i ly  in  response  to m e c h a n i c a l  
s t i m u l a t i o n  alone,  a n d  m u c h  more  r ead i ly  in response  
to m e c h a n i c a l  an d  o l fac to ry  (p robab ly  phe romona l )  
s t i m u l a t i o n  combined ,  t he  e x p e r i m e n t s  sugges t  t h a t  t h e  
female ' s  a ccep t ance  response to a live, cou r t i ng  male  m i g h t  
s imi la r ly  be  m e d i a t e d  b y  m e c h a n i c a l  s t i m u l a t i o n  alone,  
b u t  more  read i ly  b y  m e c h a n i c a l  and  p h e r o m o n a l  s t imula -  
t ion  combined .  
In  t he  course  of a t t e m p t s  to  ref ine t he  m e t h o d  of s t imula -  
t ion ,  so l i t a ry  females  and  females  in g roups  were b o t h  
t r e a t e d  w i t h  t he  air  jet .  Surpr i s ingly ,  no  accep tance  
responses  were recorded  d u r i n g  41 obs e r va t i ons  of so l i t a ry  
females,  a l t h o u g h  10 of these  females  showed t he  ' ful ly  
r ecep t ive '  pos tu re .  Dur ing  57 obs e r va t i ons  of ' g roup '  
females,  however ,  15 a c c e p t a n c e  pos tu re s  were recorded,  
14 of w h i c h  were o b t a i n e d  f rom a t o t a l  of 37 females  
d i sp lay ing  t he  ' fu l ly  r ecep t ive '  pos ture .  These  a n d  s imi lar  
da t a ,  a n d  de ta i l ed  obs e r va t i ons  of t he  diel a c t i v i t y  

r h y t h m s  of so l i t a ry  a n d  ' g roup '  females,  sugges ted  t h a t  
so l i t a ry  females  were genera l ly  less l ikely t h a n  group  
females  to  a s sume  the  ' fu l ly  r ecep t ive '  pos tu re  a n d  were 
more  l ikely to  locomote  s p o n t a n e o u s l y  as well  as in  
response  to s t imu la t i on .  The  presence  of n e i g h b o u r i n g  
females  e v i d e n t l y  exe r t ed  a p r o f o u n d  inf luence  on the  
b e h a v i o u r  of ind iv idua ls ,  in  such  a w a y  t h a t  so l i t a ry  
females  seemed u n s u i t a b l e  as c a n d i d a t e s  for t he  ex- 
p e r i m e n t a l  t r e a t m e n t .  
I n  a n y  case, these  e x p e r i m e n t s  descr ibe  the  bas is  of a n  
a s say  for t he  i den t i f i ca t ion  of ma le  sex p h e r o m o n e s  in 
t h i s  a n d  s imi lar  species. The  female ' s  response  is iden t i ca l  
w i t h  t h a t  w h i c h  n o r m a l l y  leads  to  m a t i n g ;  i t  is o b t a i n e d  
fa i r ly  readi ly  in  t he  absence  of l ive ma les  b y  m e a n s  of 
eas i ly  appl ied  m e c h a n i c a l  s t imu l i ;  i t  is easy  to  comb ine  
o l fac to ry  s t imul i  w i t h  t h e  m e c h a n i c a l  s t imu l i ;  a n d  male  
wing  scent  scale p h e r o m o n e  appea r s  to  a c c e n t u a t e  t he  
female ' s  response.  

Isolement d e  d e u x  chlamydiales  (r icket ts ies )chez  un arachnide: L'araign6e Pisaura mirabilis e l .  

Two chlamydiales  (rickettsias) in an arachnida: The spider Pisaura mirabilis CI. 
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Summary. 2 ch lamydia - l ike  mic roo rgan i sms  are associa ted  w i t h  f a t a l  diseases of t he  sp ider  Pisaura mirabilis C1. The  
genera l  cha rac t e r i s t i c s  of these  o rgan i sms  are  ind ica t ed  and  p lace  t h e m  inside t he  genus  Porochlamydia (order  Ch l amy-  
dimes).  

Lors  de l ' 6 tude  de la f r6quence  chez l ' a ra ignde  Pisaura 
mirabilis C1. d ' u n e  m a l ad i e  A Baculovirus 1, 2 types  de 
pa r t i cu les  d ' a l l u re  r i cke t t s iennes ,  d i f f6rentes  de celles 
not6es  p r 6 c 6 d e m m e n t  chez ce t t e  esp~ce s, o n t  6t6 observ6es  
chez pros  de 10% des ind iv idus .  Elles v o n t  faire l ' ob j e t  de 
ce t t e  c o m m u n i c a t i o n .  
Mdthodes. Les formes  infect ieuses ,  n6cessaires  a u x  infec- 
t ions  exp6r imenta les ,  son t  o b t e n u e s  p a r  b r oyage  des 
cadaNres d ' a ra ign6es  dans  de l ' eau  distill~e. El les  son t  
concentr6es ,  apr~s une  c la r i f ica t ion  de 20 ra in  s 1000 •  
p a r  c e n t r i f u g a t i o n  ~tu s u r n a g e a n t  A 5000 •  d u r a n t  20 
min.  P o u r  l ' 6 tude  au microscope  61ectronique, les formes  
infect ieuses  concent r6es  son t  con t r a s t6es  n 6 g a t i v e m e n t  
sur  grilles p a r  du  p h o s p h o t u n g s t a t e  de sod ium n e u t r e  
2%.  L ' 6 t u d e  h i s to log ique  es t  rdalis6e sur  des coupes  de 
mat~r ie i  fix~ p a r  le l iqu ide  de He l ly  ~, apr~s  co lo ra t ion  
selon la t e c h n i q u e  de Marm-Domin ic i  3. P o u r  la microscopic  
~lect ronique,  les coupes f ines color6es p a r  l ' ac~ ta te  d ' u r a -  
ny le  e t  le c i t r a t e  de p l o m b  son t  r6alis6es ~ p a r t i r  de 
f r a g m e n t s  de t i ssus  inclus  d a n s  le m61ange de Spur r  4 
apr~s doub le  f i xa t ion  p a r  du  g l u t a r a l d6 r yde  k 3% et  de 
l ' ac ide  osmique  ~ 2% duns  u n  t a m p o n  cacody la t e  de 
sod ium (0,2 M, p H  7,2) add i t i onn6  de saccharose  (3%).  
Rdsultats. 2 types  de r icke t t s ies  ( r icket ts ie  de t y p e  I e t  de 
t y p e  II)  son t  r econnues  au microscope 61ectronique lors de 
l ' e x a m e n  des formes  infect ieuses  con t ras t~es  n 6 g a t i v e m e n t  
(figures 1 e t  2). Celles de t y p e  I son t  ovoides,  d ' a s p e c t  
homog~ne  e t  m e s u r e n t  en  m o y e n n e  560 n m  de long sur  
240 n m  de large (figure 1) ; celles de t y p e  I I ,  de p lus  g r a n d e  
tai l le  (en m o y e n n e  950 n m  de long sur  300 n m  de large),  
on t  un  aspec t  h6t~rog~ne (figure 2). Les araign~es,  in- 
fect6es e x p 6 r i m e n t a l e m e n t  p a r  voie bucca le  avec  l ' une  
ou l ' a u t r e  des  r icket t s ies ,  c o m m e n c e n t  ~ m o u r i r  4 se- 
m a i n e s  ap rbs  l ' infec t ion .  On no t e  a lors  la pr6sence  de 
microcolonies  d a n s  les cellules de l ' h~pa topanc r6as .  E n  

microscopie  61ectronique, ces microcolonies  a p p a r a i s s e n t  
compos~es de d ivers  t ypes  de pa r t i cu les  qui  t r a d u i s e n t  
l ' ex i s t ence  d ' u n  cycle de d ~ v e l o p p e m e n t  in t race l lu la i re  
i d e n t i q u e  ~ celui  des Ch lamydia les  5. Au cours  de ce cycle, 
les fo rmes  infect ieuses  (corps 61~mentaires) se t r a n s f o r m e n t  
e n  formes  de m u l t i p l i c a t i o n  (corps in i t i aux)  d o n t  les 
cellules filles ~vo luen t  vers  de n o u v e a u x  corps  ~l~men- 
t a i r e s  en  fin de cycle en  p a s s a n t  p a r  des  formes  de  t rans i -  
t i on  (corps in te rm6dia i res ) .  
Les  corps  616mentaires (figures 1-6). Chez la r i cke t t s ie  
de t y p e  I, ils o n t  la fo rme d ' u n  ovoide  ap l a t i  de 600 n m  
de long sur  200 n m  de large e t  70 n m  d '6pa i s seur  (figures 
3 e t  4). Chez la r i cke t t s ie  de t y p e  I I ,  de morpholog ie  
p lus  complexe,  les sect ions  t r a n s v e r s a l e s  son t  p i r i formes  
(figures 5 e t  6) ; ils m e s u r e n t  j u s q u ' ~  1100 n m  de long  sur  
250 n m  de large e t  leur  gpaisseur  va r i e  de  70 n m  duns  la 
zone mince  5. 150 n m  dans  la r~gion la plus  ~paisse. Ils 
son t  dans  les 2 cas l i m i t , s  p a r  un  ensemble  p e n t a l a m i n a i r e  
form5 pa r  2 m e m b r a n e s  un i t a i r e s  accol~es. Cet  ensemble  
p r~sen te  parfois  u n  aspec t  perform, i d e n t i q u e  ~ celni  
signal~ chez d ' a u t r e s  mic roo rgan i smes  d ' a rachn ides6 ,  L 
Le matSr ie l  nucl~aire  en tou re  le c y t o p l a s m e  chez  la 
r i cke t t s i e  de t y p e  I (figures 3 e t  4) ; il le longe en o c c u p a n t  
la p a r t i e  ~troi te  des pa r t i cu les  chez la r i cke t t s ie  de t y p e  I I  
(figures 5 et  6). Duns  le cy top lasme ,  les r ibosomes  sont  
r~gul i~rement  a l i gh t s  (figures 4 et  5). U n e  s t r u c t u r e  mem-  
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