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each  day  be tween  10.00 a n d  11.00 h a n d  aga in  w h e n  
necessa ry  a t  16.30 h. Only  those  r a t s  wh ich  e x h i b i t e d  a t  
leas t  2 consecu t ive  4-day  cycles were used. 10 ra t s  in  
each  group  were sacr i f iced b y  d e c a p i t a t i o n  on  t h e  days  of 
proes t rus ,  estrus,  and  d ies t rus  (bu t  n o t  me tes t rus )  a t  
11.00 h or 16.30 h. The  p i t u i t a r y  g lands  were d issected  ou t  
quickly,  pos te r ior  lobe was d i sca rded  a n d  t he  an t e r i o r  
lobe weighed i nd iv idua l l y  to  t he  nea r e s t  0.2 m g  on a to r -  
s ion balance,  homogen ized  ill cold 0.1 iV H~SO4, hydro l -  
yzed a t  80 ~ for 1 h a n d  t he  sialic acid was e s t ima ted  b y  
t he  t h i o b a r b i t u f i c  acid m e t h o d  of WARREN ~. The  p-va lues  
were ca lcu la ted  us ing  s t u d e n t ' s  t- test .  

The  c o n c e n t r a t i o n  of sialic acid in  t h e  p i t u i t a r y  g land  
d u r i n g  d i f fe ren t  phases  of es t rous  cycle is shown  in t h e  
Figure .  The  h ighes t  c o n c e n t r a t i o n  of sialic acid in  t h e  
p i t u i t a r y  was seen on t he  m o r n i n g  of t h e  day  of proes t rus .  
B y  16.30 h on  t he  same  day,  t he  c o n c e n t r a t i o n  decreased  
s ign i f i can t ly  (p < 0.01) to  t he  lowest  level  obse rved  
dur ing  t h e  cycle. The  sialic acid level  r e m a i n e d  low a t  
es t rus  to  t he  va lue  close to t h a t  obse rved  d u r i n g  t he  
a f t e rnoon  of proes t rus .  Therea f te r ,  a m a r k e d  increase  in 
t he  sialic acid c o n c e n t r a t i o n  was  ev i den t  b y  11.00 h on  
t he  day  of dies t rus .  
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Changes in the pituitary sialic acid concentration during the estrous 
cycle of rats. P, proestrus; 2, es~'us; D, diestrus. Each point 
represents 10 pituitaries. 

Va r i a t i ons  ill t h e  c o n c e n t r a t i o n  of p i t u i t a r y  sialic acid 
obse rved  are s imi la r  to  t h e  f l uc tua t ions  in  t he  p i t u i t a r y  
F S H  c o n c e n t r a t i o n  in female  r a t s  du r ing  d i f fe ren t  phases  
of es t rous  cycle. CALIGARIS e~c al. ~ and NEGRo-VILAR 
et  al. ~ obse rved  a sha rp  decl ine  in  p i t u i t a r y  F S H c o n -  
c e n t r a t i o n  b e t w e e n  09.00 h a n d  17.00 h on  t he  a f t e rnoon  
of proes t rus .  Also a drop  in t h e  p i t u i t a r y  F S H  a n d  L H  
levels  is seen be tween  p roes t rus  a n d  estrus,  re f lec t ing  
t he  d i scharge  of a n  o v u l a t i o n - i n d u c i n g  surge of gonado-  
t r o p h i n s  on t he  a f t e rnoon  of p roes t rus  3,14, ~5. Therea f te r ,  
F S H  levels increased  u n t i l  t h e  n e x t  p roes t ru s .  Since sialie 
acid is a b s e n t  in  r a t L H  12, t he  changes  in  t h e  p i t u i t a r y  
sialic acid c o n c e n t r a t i o n  of t he  two  sexes are more  closely 
cor re la ted  w i t h  F S H  levels t h a n  LH.  Thus  t he  close 
co r re l a t ion  in t he  c h a n g i n g  levels of p i t u i t a r y  F S H  and  
sialic acid d u r i n g  d i f fe ren t  phases  of es t rous  cycle suggests  
t h a t  sialic acid levels in  t he  p i t u i t a r y  g land  m a y  be  t a k e n  
as an  i n d i c a t o r  of F S H  con ten t .  

Z,~sammen/assung. Bet  der  R a t t e  wurde  de r  Sial in-  
s~uregeha l t  des H y p o p h y s e n v o r d e r l a p p e n s  w~Lhrend des 
Prooes t rus ,  Oes t rus  u n d  Dioes t rus  b e s t i m m t .  Da  das  
L u t e i n h o r m o n  der  IRat ten ke ine  Sia l insgure  en th~ l t ,  
k 6 n n e n  die S c h w a n k u n g e n  des S ia l insguregeha l t es  als 
Mass fiir die F S H - K o n z e n t r a t i o n e n  g e n o m m e n  werden.  
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Termination of Diapause by Juvenoids in Two Species of Ladybirds (Coccinellidae) 

The  j uveno ids  or juveni Ie  h o r m o n e  ana logues  are k n o w n  
to  i n i t i a t e  egg d e v e l o p m e n t  in  d i a p a u s i n g  a d u l t  insec ts  1, 3. 
Fo r  example ,  m e t h y l  10 ,11-epoxyfarnesoa te  induces  
r e p r o d u c t i o n  in beet les  Hypera postica ~ and  Oulema 
melanop~s 4, and  m e t h y l  I a rnesoa te  was r epo r t ed  to 
s t i m u l a t e  previ te l logenes is  in  Pterostichus nigrita s. The  
p r e sen t  s t u d y  compares  ac t iv i t i e s  of 18 j u v e n o i d s  6 a n d  
descr ibes  t h e i r  effects on  d i a p a u s i n g  adu l t s  of beet les  
Semiadalia undecimnotata (Schneider)  a n d  Coccinella 
septempunctata L i n n a e u s  (Coccinellidae).  

The  life-cycle of a p h i d o p h a g o u s  coccinel l ids  includes  
a long per iod  of d i apause  t h a t  occurs  usua l ly  in  t he  adu l t  
stage.  I n  t h e  t h e r m o -  a n d  xe roph i lous  S. undecimnotata, 
t h e  m a i n  d i s t r i b u t i o n  area  of w h i c h  lies in  S o u t h e r n  Eu-  
rope  and  Asia  t he  d i apause  las ts  f rom la te  J u l y  or ear ly  
A u g u s t  to  l a t e  Apr i l  or May. T he  beet les  m i g r a t e  to  
p e r m a n e n t  h i b e r n a t i o n  q u a r t e r s  where  t h e y  fo rm large 
aggregat ions .  A l t h o u g h  in t h e  open  t he  bee t les  r e m a i n  
inac t ive  in  sp i te  of t he  h i g h  t e m p e r a t u r e s  of la te  s u m m e r  
and  ear ly  a u t u m n ,  t h e y  can  easi ly be  a c t i v a t e d  u n d e r  long- 
day  cond i t ions  (18 h pho tophase )  and  h i g h  t e m p e r a t u r e  
(e.g. 20-23 ~ w h e n  p rov ided  w i t h  a p p r o p r i a t e  food, i.e. 
c e r t a in  a p h i d s  ~. To p rove  ~hat  a c t i v a t i o n  was i n i t i a t e d  
b y  t h e  app l i ca t ion  of juvenoids ,  t h e  d i apause  p r o m o t i n g  
pho to pe r iod  of 12 h l igh t  a n d  12 h d a r k  was used in  t h e  
p r e sen t  exper imen t s .  

I n  C. septempunctata, w h i c h  is t h e  m o s t  c o m m o n  coc- 
cinel l id  in  Cent ra l  Europe ,  m o s t  of t he  beet les  d i apause  
in smal l  groups  for 7-8  m o n t h s .  The  d i apause  is r a t h e r  
s table .  E x p o s u r e  of beet les  to  a long p h o t o p h a s e  before  
Oc tober  a c t i v a t e s  on ly  15 -20% of d i a p a u s i n g  specimens.  
I n  t he  course of d iapause  d e v e l o p m e n t  in  s u b s e q u e n t  
m o n t h s  t he  endogenous  i n h i b i t i o n  of r e p r o d u c t i o n  gra- 
dua l ly  ceases a n d  t h e  beet les  s t a r t  to  r e spond  more  
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readi ly  to long photophase  s. Our  exper iments  were con- 
ducted  in September .  At  t h a t  t ime,  the  pre-diapause  
p repa ra to ry  phase had been comple ted  and the  diapause 
had jus t  begun. 

The  beetles used in this  s tudy  were collected in the i r  
h iberna t ion  quar ters  in the  v ic in i ty  of Louny  in Central  
Bohemia  (S. undecimnotata) and in Southern  Moravia  
(C. septempunclata) at  the  beginning of September .  They  
were d iv ided in groups of 5 males and 5 females each and 
kep t  thereaf te r  in 250 ml  plast ic  containers  at  20 ~ and 
12 h photophase.  Each  insect  of exper imenta l  groups 
received topica l ly  1 ~zl of acetone solution conta ining the  
juvenoid.  Bo th  the  control  and exper imenta l  groups were 
supplied wi th  dr inking  water  and fed on the  pea aphid,  
Acyrlhosiphon pisum, and the  b lack bean aphid,  Aphis 
/abae. Fresh ly  cut  horse bean seedlings wi th  aphids were 
provided  in 3-day intervals .  The  exper iments  were ter-  
mina ted  1 m o n t h  af ter  t r e a t m e n t  when the  affected 
insects had  deposi ted some eggs. The  females were then  
dissected and the  deve lopmenta l  stage of the i r  ovaries 
classified as follows: + + + ,  r ipe eggs were present  in 
all examined  beetles and some oviposi t ion occurred;  ~- + ,  
two oocytes  were present  in each ovar iole  (groups of 
insects classified wi th  this  score somet imes  included 
individuals  wi th  only one oocyte  in each ovariole  and also 
individuals  wi th  ma tu re  eggs) ; + ,  most  females had one 
oocyte  in each ovar iole ;  -- ,  no oocytes present.  

The  results of tes t ing  juvenoids  on S. undecimnotata 
are summar ized  in t i le Table.  The Table  shows tha t  100 
~zg of several  a l iphat ic  compounds  induced egg deposi t ion 
whereas the  most  ac t ive  a romat ic  compound  X V  pro- 
duced only the  effect + + .  3 ac t ive  a l iphat ic  substances 
were s tudied in more detail .  Compound  I X  was found to 
be the  most  ac t ive  one since i t  induced reproduct ion  at  
a dose of 10 ~zg per  insect and s t imula ted  considerable  
ovar ian  deve lopmen t  a t  the  dose of 1 fxg/insect. Corres- 
ponding  doses of V I I  failed to elicit  egg deposit ion,  al- 
though  the  compound  s t imula ted  ovar ian  development .  
10 ~zg of X I I  were a lmost  inact ive.  

The  deve lopment  of a sample  of 256 eggs, deposi ted by  
the  females t rea ted  wi th  100 ~zg of  V I I  or wi th  10-100 ~zg 
of I X  was followed unt i l  the  adul t  stage. No subs tant ia l  
difference be tween  the  effects of the  2 compounds  was 
detected.  The  ha t chab i l i t y  of eggs var ied  be tween  60% 
and 100%, usual ly  being app rox ima te ly  95%. Mor ta l i ty  
of la rvae  and pupae  was 30 -85%;  and the  average was 
about  40%. Dea th  occurred at  var ious  t imes.  The  adults  
which  emerged appeared  normal  bo th  ex te rna l ly  and 
in te rna l ly  and the  rat io  be tween  sexes was 1:1. 

Compound  V I I  was also tes ted on C. seplempunctata. 
Appl ica t ion  of 100 tzg/insect induced ovar ian  deve lopment  
and egg deposit ion.  The  ha t chab i l i t y  of the  78 eggs col- 
lected was about  55% (the loss includes those eggs des- 
t royed  by  ha tched  larvae) bu t  the  mor t a l i t y  of la rvae  and 
pupae  was only 20%. 

The capac i ty  of juvenoids  to induce egg deposi t ion in 
coccinellids m a y  have  some prac t ica l  significance. Re-  
cent ly  a t t e m p t s  have  been made  to use coccinetlids as 
predators  of aphids in glasshouses. The  l abora to ry  pro- 
duct ion  of coccinellids is ra ther  laborious and expensive  
and thus  the  use of beetles col lected f rom the  h iberna t ion  
aggregat ions  would be much  more economical  9. Appl i -  
cat ion of juvenoids  m a y  enable us to use diapausing 
beetles as source of voracious  larvae  a t  any  t ime  dur ing 
the  year.  
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+ + +,  ripe eggs; + +,  two oocytes; + ,  one oocyte; --, no oocyte. 

die tt/~lfte der Substanzen bewirk te  Eireifung,  5 Substan-  
zen auch Eiablage.  Von den abgelegten E ie rn  entwik-  
kel ten sich ca. 50% zu normalen  K~Lfern. 
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Zusammen/assung. Die Wi rkung  yon 18 Juven i lho rmon-  
Mimet ica  auf  Marienk/ifer,  Semiadalia undecimnotata 
und Cocci'hells septempunetata, wurde  verglichen.  R u n d  
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