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A Possible Endocrine Mechanism for Inducing 
Diapause in the Eggs of Adelphocoris lineolatus 

(Goeze) (Hemiptera: Miridae) 1 
Adelphocoris lineolatus (Goeze) is a b ivo l t ine  insec t  in  

s o u t h e r n  M i n n e s o t a  b u t  ha s  on ly  one comple te  gene ra t i on  
pe r  y e a r  in  t h e  n o r t h e r n  ag r i cu l tu ra l  a reas  of Saska t ch -  
ewan  3. The  p h o t o p e r i o d  exper ienced  b y  t he  a d u l t  females  
seems to  in f luence  t he  i n d u c t i o n  of d i apause  in  t h e  egg 
s tage  of t he  S a s k a t c h e w a n  p o p u l a t i o n  b u t  does n o t  a p p e a r  
to  h a v e  t he  s ame  inf luence  on  t he  life cycle of t h e  Min- 
neso ta  insects .  W h e n  S a s k a t c h e w a n  adu l t s  are m a i n -  
t a i n e d  a t  20 ~ a n d  70% re la t ive  h u m i d i t y  a n d  u n d e r  a 
p h o t o p e r i o d  of 16 h p h o t o p h a s e / 8  h scotophase ,  al l  eggs 
e n t e r  d i apause ;  w i t h  t he  adu l t s  u n d e r  a 14 h pho to -  
phase /10  h sco tophase ,  a b o u t  15% of t he  eggs h a t c h  
w i t h i n  40 days  a f t e r  l ay ing ;  w i t h  the  adu l t s  u n d e r  a 12 h 
p h o t o p h a s e / 1 2  h scotophase ,  a b o u t  25% of t h e  eggs 
h a t c h  wi th in  40 days. F u r t h e r  r educ t i on  in t he  l e n g t h  of 
t he  p h o t o p h a s e / s c o t o p h a s e  r a t io  seems to h a v e  no effect  
and  p h o t o p e r i o d  has  no  effect  du r ing  t he  n y m p h a l  in- 
s tars .  However ,  t he  p h o t o p e r i o d  does n o t  h a v e  these  
effects  on  t h e  M i n n e s o t a  popu la t ion .  A lmos t  all  of t h e  
eggs f rom f i rs t  gene ra t i on  adu l t s  h a t c h  w i t h i n  40 days  
a f t e r  l ay ing  a n d  over  90% of t he  eggs of t h e  second 
gene ra t i on  e n t e r  d iapause ,  i r respec t ive  of t h e  p h o t o -  
pe r iod  u n d e r  wh ich  t he  adu l t s  are ma in t a ined .  

W h e t h e r  d i apause  be  f acu l t a t i ve  or ob l iga tory ,  endo-  
cr ine  sys t ems  h a v e  b e e n  s h o w n  to exercise con t ro l  over  
i ts  i nduc t ion ,  m a i n t e n a n c e ,  or  t e r m i n a t i o n  in m a n y  in- 
sects3. I n  a n  a t t e m p t  to  d e t e r m i n e  w h e t h e r  t h e r e  is a n y  
neu ro -endoc r ine  i n v o l v e m e n t  in  the  i n d u c t i o n  of d i apause  
in Adelphocoris, t h e  neu ro -endoc r ine  s t r u c t u r e s  of t h e  
a d u l t  females  were e x a m i n e d  his tological ly .  A b o u t  75 
spec imens  f rom each  of t he  Minneso ta  gene ra t ions  an d  
a b o u t  150 S a s k a t c h e w a n  spec imens  were examined ,  w i t h  
a b o u t  equa l  n u m b e r s  selected f rom adu l t s  r ea red  u n d e r  
t h e  t h r ee  pho toper iods .  Spec imens  were f ixed in  aqueous  
Bou in ' s  or He l ly ' s  fluid,  e m b e d d e d  in  paraff in ,  sec t ioned  
a t  4 -6  /,, a n d  s t a ined  w i t h  ch rome  a l u m - h e m a t o x y l i n -  
p h l o x i n  4 or  a ldehyde  fuchs in  5. No differences  in  neuro-  
endocr ine  a c t i v i t y  a t t r i b u t a b l e  to  the  p h o t o p e r i o d  i tself  
were no ted ,  b u t  m a r k e d  differences  b e t w e e n  t h e  d iapause -  
p roduc ing  a n d  n o n - d i a p a u s e - p r o d u c i n g  females  were 
n o t e d  in  t he  10 t y p e  B cells * of the  t h o r a c o - a b d o m i n a l  
gangl ionic  cent re .  

I n  t he  M i n n e s o t a  females  t h a t  p roduce  d i apause  eggs 
a n d  in all  t h e  S a s k a t c h e w a n  spec imens  examined ,  these  
neu rosec re to ry  ceils unde rgo  a per iod  of p r o n o u n c e d  ac- 
t iv i ty ,  b e g i n n i n g  on  t h e  5 th  or 6 th  d a y  a f t e r  emergence  
a n d  c o n t i n u i n g  t h r o u g h o u t  t he  p re -ov ipos i t ion  period.  
The  13 cells a p p e a r  to  v a r y  in ou t l ine  accord ing  to  t h e  
p lane  in wh ich  t h e y  are cut ,  b u t  mos t  are p e a r - s h a p e d  
w i t h  t he  a x o n  l eav ing  f rom the  a t t e n u a t e d  pa r t .  T h e  
nucle i  are r o u n d  a n d  c o n t a i n  one nucleolus.  T h e  cyto-  
p l a s m  is acidophil ic ,  s t a in ing  redd i sh  w i t h  t he  Gomor i  
t e c h n i q u e  a n d  green ish  or g reen i sh-b lue  w i t h  a ldehyde  
Iuchsin .  D u r i n g  t he  per iod  of ac t iv i ty ,  t he  cells a n d  the i r  
nucle i  en la rge  m a r k e d l y  and  s t a inab le  g r a n u l a r  m a t e r i a l  
c an  be  seen in  t he  c y t o p l a s m  of the  cells (Figure) a n d  
a long t h e i r  axons  where  i t  is d i s t r i bu t ed  per iphera l ly .  The  
axons  f rom each  cell b o d y  e x t e n d  for a s h o r t  d i s t ance  
t o w a r d  t he  neuropi le  of t he  ganglion,  b u t  t h e i r  u l t i m a t e  
d e s t i n a t i o n  is u n k n o w n .  I n  t he  Minneso t a  females  t h a t  
p roduce  n o n - d i a p a u s e  eggs, these  neu rosec re to ry  B cells 
are ba re ly  visible,  do n o t  e x h i b i t  an  increase  in  v o l u m e  
or  in  nuc lea r  size, or  show a n y  o the r  cha rac te r i s t i c s  of a 
cyclical  a c t i v i t y  t h r o u g h o u t  t h e  p re -ov ipos i t ion  per iod.  
No m a r k e d  differences  in  t h e  13 cells of t he  suboesopha -  
gea l -p ro thorac ic  gang l ion  or t h e  b ra in ,  in  t he  basoph i l i c  A 

cells of t h e  b ra in ,  or in  t h e  corpus  a l l a t u m  or  co rpora  
p a r a c a r d i a c a  were n o t e d  b e t w e e n  t h e  d i apause -p roduc ing  
a n d  n o n - d i a p a u s e - p r o d u c i n g  females  of th i s  insect .  

These  o b s e rv a t i o n s  sugges t  t h a t  t h e  neu rosec re to ry  
cells of t h e  t h o r a c o - a b d o m i n a l  gang l ion  in  t h e  a d u l t  fe- 
ma le  of Adelphocoris produce  a s u b s t a n c e  t h a t  induces  
d iapause  in t h e  eggs. I t  seems s ign i f ican t  t h a t  t h e  p roduc-  
t i on  a n d  release of t h e  B cell s u b s t a n c e  occurs  a t  a t ime  
w h e n  t h e  deve lop ing  eggs are b e g i n n i n g  the i r  m o s t  ac t ive  
per iod  of g rowth .  

I n  Bombyx mori i t  h a s  been  d e m o n s t r a t e d  t h a t  t h e  sub-  
oesophagea l  gang l ion  of t h e  female  p roduces  a d iapause-  
i nduc ing  h o r m o n e  t h a t  d e t e r m i n e s  w h e t h e r  or n o t  t he  
eggs will en t e r  d iapause  ~-9. N o r m a l l y  t h e  egg b a t c h  is all 
of one type ,  d i apause  or non-d iapause ,  b u t  mixed  b a t ches  
do occur. These  mixed  b a t ch es  m a y  be  due  to d i f fe rent ia l  
a b s o r p t i o n  of a l imi ted  supp ly  of t h e  d iapause  h o r m o n e  ~. 
The  h is to logica l  ev idence  p r e sen t ed  here  ind ica tes  t h a t  a 
s imi lar  m e c h a n i s m  m a y  opera te  in  _ddelphocoris, a l t h o u g h  
a d i f fe ren t  g roup  of neu rosec re to ry  cells is involved .  

Two type B neurosecretory cells (arrows) in the thoraco-abdominal 
ganglionic centre of a lO-day-old, diapause-producing adult female 
Adelphocoris lineolatus. Bouin; chrome alum-hematoxylin-phloxin; 

approximately x 520. 

Rdsumd. Adelphocoris lineolatus (Goeze) est  u n  Insec te  
b i v o l t i n  en  Minneso ta ,  mais  qui  n ' a  q u ' u n e  seule g6n6ra- 
t ion  annue l le  en  Saska t chewan .  L ' i n d u c t i o n  de la dia-  
pause  dans  l 'ceuf semble  8tre inf luenc6e en  pa r t i e  p a r  la 
pho top6r iode  ~ laquel le  est  soumise  la femelle. Dans  le 
cas des femelles adu l t e s  dest in6es  h p o n d r e  les ceufs dia- 
pauses,  les cellules neuros6cr6toi res  du  t y p e  B du gangl ion  
t h o r a c o - a b d o m i n a l ,  p e n d a n t  les dern ie rs  deux  t iers  de la 
p6riode p r6c6dan t  la pon te ,  p r o d u i s e n t  et  d 6 c h a r g e n t  u n  
collo~de neuros6cr6toire .  Q u a n t  h la p remie re  g~n6ra t ion  
de la p o p u l a t i o n  de Minneso t a  qu i  p ro d u i t  les oeufs non-  
d iapauses ,  ces cellules ne m o n t r e n t  a u c u n  caract~re  
d ' ac t iv i t~  s6cr~toire. 
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