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O l f a c t i o n  a n d  G u s t a t i o n  in  C o c c i d s  ( C o c c o i d e a )  

Var ious  coccid species fed successful ly  v i a  a r t i f ic ia l  
m e m b r a n e s  on  sucrose  so lu t ion  1,*, b u t  a f t e r  m i x i n g  i t  
w i t h  HC1 or  NH4C1, i t  was  r e j ec ted  b y  t h e  sof t  scale  
Lecanium acuminatum Signore t  *, w h i c h  sugges ts  t h e  
p r o b a b i l i t y  of ex i s t ing  t a s t e  receptors .  T h e  occurence  of 
e p i p h a r y n g e a l  t a s t e  o rgans  was  r ecorded  in  some  h e m i p -  
t e rous  insec ts  a n d  t h e i r  s ty le t s  were  p r e s u m e d  to  be  
gu ided  in  p l a n t s  in  r e sponse  to  t h e  t a s t e  of l iqu ids  in  t he  
food cana l  4- 7. C h e m o r e c e p t i o n  of coccids  is n o t  ye t  known.  
The  p r e s e n t  s t u d y  deals  w i t h  t h e  o l fac t ion  a n d  g u s t a t i o n  
in t h e  c i t rus  m e a l y  b u g  Planococcus cirri Risso (Pseudo-  
coccodea)  in  r e l a t i on  to  i ts  b e h a v i o u r  in  na t u r e .  

A s t a n d a r d  cu l tu re  of t h i s  insec t  ha s  been  m a i n t a i n e d  
on  p o t a t o  s p r o u t s  a t  30°C. T h e  female  s tage,  whose  
l o n g e v i t y  m a y  e x t e n d  for  3 m o n t h s ,  is used  in e x p e r i m e n t s  
s ince  t h i s  is t h e  feeding  s tage,  w he r ea s  t h e  m a l e  does  n o t  
feed as  i t  h a s  no  m o u t h  p a r t s  a n d  l ives  1-3  days .  F u r t h e r  
de ta i l s  a re  g iven  in  t h e  t ex t .  

Experiments and results, a) Olfac t ion .  T he  a n t e n n a  of 
t h e  female  is 8 - segmented  a n d  bea r s  2 t h i n  wal led  bas ic-  
onic sensi l la  on  t he  ap ica l  s e g m e n t  a n d  a n o t h e r  one  on  t he  
subap i ca l  segment .  Fem a l e s  w i t h  a m p u t a t e d  ap ica l  a n d  
subap ica l  a n t e n n a l  s e g m e n t s  show no d i s c r i m i n a t i o n  to  
odors  in  a n  a r e n a  s ha l f  of w h i c h  was  scen ted  w i t h  e t h y l  
a lcohol  a n d  t h e  o t h e r  ha l f  was  lef t  neu t r a l ,  in  c o n t r a s t  
to  n o r m a l  females  w h i c h  s t r o n g l y  avo i ded  t he  a lcohol  
s cen ted  side of t h e  a rena .  A m p u t a t i o n  of t h e  ap ica l  
a n t e n n a l  s e g m e n t  a lone  r educed  t h e  o l f ac to ry  response .  
T h i s  i nd i ca t e s  t h a t  t h e  o l f ac to ry  r ecep to r s  a re  loca ted  o n  
t h e  ap ica l  a n d  s u b a p i c a l  a n t e n n a l  segments .  

b) G u s t a t i o n .  W h e n  females  were re leased  on  p o t a t o  
sp rou t s  p r e v i o u s l y  soaked  in w a t e r  so lu t ions  of non-  
o l f ac to ry  c o m p o u n d s  l ike HC1 or  NH4C1 (1M), t h e y  se t t l ed  
down  to  feed on  t h e  sap  a f t e r  i n se r t i on  of t h e  s ty le t s  in to  
t he  sprou t .  Th i s  gave  ev idence  t h a t  t h e  insec t  bea r s  no  
e x t e r n a l  c h e m o r e c e p t o r s  on  t h e  t a r s i  or m o u t h  par t s ,  
o the rwi se  i t  would  h a v e  t a s t e d  c o m p o u n d  supposed  to  be  
r e j ec ted  a n d  fai led to  se t t l e  on  t he  s p r o u t  or  to  p ierce  t h e  
s ty l e t s  for  suck ing  t h e  sap.  On  t h e  o t h e r  h a n d ,  w i t h  p o t a t o  
sp rou t s  t r e a t e d  w i t h  a n  o l f ac to ry  c o m p o u n d  l ike  t h e  
insec t ic ide  m a l a t h i o n ,  t h e  insec ts  d id  n o t  se t t l e  for feed ing  
b u t  t h e y  m i g r a t e d  fa r  a w a y  as a n  o l fac to ry  r e sponse  to  
m a l a t h i o n .  

C h e m o r e c e p t i o n  i n t e r n a l  to  t h e  s t y l e t  food cana l  of t he  
insec t  was  i n v e s t i g a t e d  b y  t e s t i n g  i t s  feeding response  to  
w a t e r  so lu t ions  of chemica l s  co loured  w i t h  m e t h y l e n e  
b lue  (0.01%) a n d  p r e s e n t e d  t h r o u g h  ar t i f ic ia l  m e m b r a n e s  
of P a r a f i l m  (M)~. The  c o m p o u n d s  t e s t e d  were  p r e s e n t e d  
in aqueous  so lu t ion  a t  d i f f e ren t  c o n c e n t r a t i o n s ;  for elec- 
t r o ly t e s  a n  0.1 M sucrose  so lu t ion  was  used as a m e d i a t o r  
for  pos i t i ve  response.  T h e  e x p e r i m e n t a l  insec t s  were  
s t a r v e d  for 24 h a n d  t h e n  t h e y  were  g iven  access  to  t h e  

Response of Planococcus cirri to electrolytes in 0.1 M sucrose 

Compound % of individuals accepting the compound at molar 
concentrations 

0.5 0.1 0.05 0.01 0.001 0.0005 

HC1 0 0 0 0 30 82 
H2SO 4 0 0 0 0 14 64 
NaOH 0 0 0 30 78 92 
KOH 0 0 0 12 66 90 
NH4C1 0 40 88 98 - -  - -  
Na~S04 0 54 100 - -  - -  - -  
NaNO 3 0 62 96 100 - -  - -  

t e s t ed  so lu t ion  for  24 h, a f t e r  w h i c h  t h e y  were d issec ted  
to d e t e c t  t h e  a c c e p t a b i l i t y  of t h e  so lu t ion  w h i c h  c a n  be  
j u d g e d  f rom t h e  b lue  co loured  t r aces  in  t h e  a l i m e n t a r y  
t r a c t .  Con t ro l  t e s t s  for  feed ing  insec t s  o n  w a t e r  co loured  
w i t h  m e t h y l e n e  b lue  showed  no  s igns  of re jec t ion .  

T h e  insec t  accep t s  sucrose,  g lucose  a n d  f ruc tose  solu- 
t i ons  a t  0 .1% M c o n c e n t r a t i o n  b u t  t h e y  re j ec t  sucrose  to  
w h i c h  e lec t ro ly tes  h a v e  been  a d d e d  (Table)  a t  0.5 M 
concen t r a t i on .  The  c o n c e n t r a t i o n  a t  wh ich  more  t h a n  50 % 
of t he  insec ts  a c c e p t  t h i s  m i x t u r e  v a r y  for d i f f e ren t  com- 
p o u n d s  a n d  t he  e f fec t iveness  for  e i t h e r  acids  or h y d r o x i d e s  
is m u c h  h i g h e r  t h a n  for  n e u t r a l  ino rgan ic  sal ts .  The  
c o n c e n t r a t i o n s  of e lec t ro ly tes  a c c e p t e d  b y  50% of t h e  
insec t s  or  more  were found  to  increase  w i t h  increase  of 
sucrose  c o n c e n t r a t i o n .  T h e  f ac to r  of increase  in  ac ids  
r anges  f rom 2-3  a n d  in  n e u t r a l  sa l t s  i t  r anges  f rom 5 -6  
w i t h  increase  in  sucrose  c o n c e n t r a t i o n  f r o m  0.1 to  1 M .  
These  resu l t s  i nd i ca t e  t h a t  t h e  insec ts  were ab le  to  discri-  
m i n a t e  b e t w e e n  chemica l s  w h e n  sucked  u p  t h r o u g h  t h e  
food canal .  I t  is also sugges ted  t h a t  t he re  are  a t  leas t  2 
t y p e s  of r ecep to r s  i n v o l v e d  in feeding,  one  for  a c c e p t a b l e  
c o m p o u n d s  a n d  t h e  o t h e r  for  u n a c c e p t a b l e  c o m p o u n d s .  
His to log ica l  i nves t i ga t i ons  w i t h  a n  e lec t ron  microscope  
are  needed  to  i den t i fy  t he  g u s t a t o r y  r ecep to r s  in  t h e  food 
canal .  

T h e  foregoing  s tud ies  show t h a t  o l f ac to ry  r ecep to r s  a re  
loca ted  o n  t h e  a n t e n n a e .  No e x t e r n a l  c o n t a c t  chemore -  
cep to r s  a re  d e t e c t e d  on  t h e  l a b i u m  or  r o s t r u m .  A n  ev idence  
of c h e m o r e c e p t i o n  i n t e r n a l  to  t h e  s ty le r  food c a n a l  is ob-  
t a i n e d  a n d  b y  m e a n s  of w h i c h  t h e  insec ts  a re  ab le  to  dis- 
c r i m i n a t e  b e t w e e n  a c c e p t a b l e  a n d  n o n a c c e p t a b l e  com- 
p o u n d s  w h e n  sucked  up  t h r o u g h  t h e  food canal .  F r o m  
these  resu l t s  a n d  o t h e r  f ie ld obse rva t ions ,  i t  is sugges ted  
t h a t  t h e  insec ts  in  n a t u r e  are  p r o b a b l y  t r a n s p o r t e d  b y  
w i n d  f rom one  loca l i ty  to  a n o t h e r  as t h e i r  a c t i v i t y  is too  
smal l  to  a s sume  t h a t  t h e y  m o v e  on  t h e i r  own. T h e  insec ts  
seem to  be  a t t r a c t e d  to  t h e  h o s t  p l a n t  w i t h i n  a s h o r t  
d i s t a n c e  t h r o u g h  t h e  o l f ac to ry  receptors .  T h e y  se t t l e  in  t h e  
su i t ab l e  m i c r o h a b i t a t  a n d  t h e  r o s t r u m  is e x t e n d e d  a n d  
t h e  sa l iva  is sec re ted  i n to  t h e  s u b s t r a t e  a n d  d r a w n  u p  t h e  
s ty l e r  food cana l  to  be  b r o u g h t  i n t o  c o n t a c t  w i t h  t h e  a rea  
whe re  g u s t a t i o n  occurs.  A t  t h i s  p o i n t  d i s c r i m i n a t i o n  is 
m a n i f e s t e d  a n d  t h e  insec t s  e i t h e r  a c c e p t  to  feed on  t h e  
p l a n t  sap  or  l eave  i t  in  sea rch  of a n o t h e r  hos t .  

Zusammen/assung. Nachweis ,  dass  das  7. u n d  8. A n t e n -  
n e n s e g m e n t  we ib l i che r  Schildl / iuse de r  A r t  Planococcus 
cirri G e r u c h s r e z e p t o r e n  trAgt.  A lkoho l  wi rd  n i c h t  m e h r  
v e r m i e d e n ,  w e n n  die  b e i d e n  A n t e n n e n s e g m e n t e  a m p u t i e r t  
werden .  I n d i z i e n  ffir da s  V o r h a n d e n s e i n  / iusser l icher  
K o n t a k t - C h e m o r e z e p t o r e n  k o n n t e n  n i c h t  e r b r a c h t  werden .  
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