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Juvenile Hormone Breaks Ovarian Diapause in Two Nymphalide Butterflies 

The peacock Inachis io [= Vanessa io~ and the  tor toise-  
shell Aglais urticae [ =  Vanessa urticae~ feed on net t les  
dur ing the i r  l a rva l  instars.  In  nor thern  Switzer land 
Inachis produces usual ly  2, Aglais 2-3 gererat ions per 
y e a r k  The ovaries  of freshly eclosed females are l i t t le  
developed and thus  belong to the  pos tmetabol ic  t ype  2. 

Adul ts  of the  a u t u m n  genera t ion  enter  reproduc t ive  
diapause.  Al though  the  but terf l ies  feed and fly qui te  
ac t ive ly  t i l l  la te  ill au tumn,  they  will  not  ma te  unt i l  af ter  
h ibernat ion.  The  accessory glands of bo th  sexes and the  
ovaries of the  females are inac t ive  and remain  at  the  
deve lopmenta l  s tage of the  freshly eclosed insect. Devel -  
opmen t  of the  oocytes is arrested a t  an ear ly  previ te l lo-  
genic stage and the  t i ny  egg chambers  fill only  the  apical 
th i rd  of the  smal l  ovarioles.  

A s imilar  t ype  of reproduc t ive  diapause is found in 
adul t  A.  urticae and I.  io reared in the  labora tory  f rom 
field collected caterpil lars.  Regardless  of wheter  the  
larvae belong to the  spring or la te  summer  genera t ion  the  
adults  will  not  ma te  in cap t iv i ty .  When  kept  in sun 
exposed f lying-cages (60 •  •  cm), furnished wi th  
sugar water  in ar t i f ic ia l  f lowers and a fresh bouque t  of 
net t les  for oviposi t ion,  the  but terf l ies  will  dr ink and m a y  
l ive for several  months,  bu t  the  ovaries  and accessory 
glands of the  females do no t  develop fur ther  t han  in 
freshly eclosed insects;  vi tel logenesis  never  takes  place. 

E x c e p t  for Pieris brassicae vitel logenesis  has not  been 
s tudied in rhopalocerous  Lepidoptera .  In  this species i t  
depends on the  presence of juveni le  hormone  (JH),  which 
is p roduced  in the  corpora  a l la ta  (CA) 8-7. These glands 
are ac t iva ted  by  ma t ing  and nutr i t ion% Topical  appli-  
cat ion of syn the t ic  J H - m i m e t i c s  induces vi tel logenesis  
in v i rg in  females which lack CA 5,7 and m a y  has ten  
oogenesis and oviposi t ion in ma ted  females s. I t  was 
therefore  t hough t  t h a t  the  deve lopmenta l  s tandst i l l  of 
the  nympha l ide  ova ry  in caged and na tura l ly  d iapausing 
females migh t  indicate  t h a t  the i r  CA are inac t ive  and 
tha t  t i le same condi t ion  migh t  be responsible for the 
sexual  i nac t i v i t y  of caged and diapausing males, i t  is 
known t h a t  sexual  a c t i v i t y  of the  males of some ortho-  
p terous  species depends on the  ac t iv i ty  of the  CA9-1~ 

In  order  to tes t  these hypotheses  males and females of 
A.  urticae and females of I.  io were t rea ted  topica l ly  wi th  
1 ~xl of 10% acetone solut ion of e i ther  farnesenic acid 
e thyl  ester or the  all-cis/trans-mixture of isomeres of the  
J H  me thy l  10,11 epoxy-7-ethyl-3 ,11-dimethyl-2 ,6- t r ide-  
cadienoate  ~, bo th  substances furnished by  H o f f m a n n - L a  
Roche  Ltd.  Basle. Females  were sacrificed and dissected 
at  3, 5, and 10 days af ter  t r ea tment .  

Ir~ the  females of bo th  species the  two substances 
induced swelling of the  accessory glands and ma tu ra t i on  
of 120-150 eggs w~'.thin 3 days. The  ovaries  were filled 
wi th  180-250 ma tu re  eggs at  5 and 10 days af ter  t rea t -  
ment .  Copulat ions have  no t  been observed and none of 
the  females conta ined  a spermatophore  or laid eggs. 

The  results ver i fy  the  hypothes is  t h a t  the  diapause of 
the  ovaries  and the  accessory glands in A glais and [nachis 
females is a consequence of the  inac t iv i ty  of the  CA 
which fail  to produce the  JH .  Mat ing and oviposi t ion on 
the  o ther  hand  are no t  s t imula ted  by  this hormone.  
These findings agree wi th  observat ions  on Pieris 6. Sexual  
inac t iv i ty  of caged nymphal ides ,  and probab ly  also of 
na tura l ly  diapausing butterf l ies,  is thus  no t  mere ly  a 
consequence of inac t iv i ty  of the  CA. I t  has been repor ted  
t h a t  in na tu re  the  males of these species follow a female 
in the  af ternoon and, af ter  a long nup tua l  flight,  mate  in 
the  evening,  when the  female  goes to rest  for the  n ight  14. 
This  r i tua l  is p robab ly  necessary for copula t ion  and 
cannot  take  place in capt iv i ty .  

Since J H - t r e a t e d  virgin  females conta in ing large 
numbers  of ma tu re  eggs did not  ovipos i t  in the  presence 
of the i r  host  plant ,  i t  seems l ikely t h a t  in these species 
the basic s t imulus  for oviposi t ion is furnished by  mat ing  
and impregna t ion  as in m a n y  o ther  Lepidoptera ,  e.g. 
Pieris ~ and the  tor t r ic ide  Zeiraphera diniana ~5. 

Zusammen/assung.  Fal te r  des Tagpfauenauges  Inachis 
io und des ldeinen Fuchses Aglais urticae fallen in der 
Na tn r  im Herbst ,  in Gefangenschaf t  aber  zu jeder  Jahres-  
zeit  in r ep roduk t ive  Diapause.  Die Diapause  der Ovar ien 
und der Ki t tdr t i sen  der Weibchen  kann jederzei t  durch 
topicale  Behandlung  mi t  synthe t i schen Juven i lhormon-  
der iva ten  gebroehen werden. Kopula t ion  und Ovipo- 
si t ion gefangener  Fa l te r  werden jedoch du tch  das Hor-  
mon  nicht  s t imulier t .  
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Caryotypes de quelques hybrides intersp6cifiques de Pitymys (Mammalia, Rodentia) 

Bien que la t axonomie  des Microtid6s pose de nombreux  
probl3mes, peu d ' au teurs  ont  tent6 de connai t re  les 
relat ions phylgt iques  des diverses formes par  des essais de 
croisements  entre esp6ces ou sous-esp~cesl, m6thode en- 
core r6cemment  pr6conis6e par  PETTER 2. Les campagnols  
europ6ens du gen re  Pi t ymys  McMurtie  mon t r en t  une 
grande diversi t6 de caryotypes  (Tableau I), mais ils sont 

souvent  tr6s diff ic i lement  identif iables morphologiqne-  
merit. I1 m ' a  paru int6ressant  d 'essayer  d 'hybr ider  3 es- 
p6ces don t  de nombreux  sp6cimens ont  6t6 obtenus au 
cours de ces derni6res ann6es et qui  se reproduisent  facile- 
men t  en capt iv i t6 :  P. multiplex (Fatio), P. subterraneus 
(de S61ys-Longchamps) et P. duodecimcostatus (de S6lys- 
Longchamps) .  La  descript ion des caryotypes  de ces esp~ces 


