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P o r t i o n e n  zu 10-15 E i e r n  in die K a u l q u a p p e n - t 3 e h ~ l t e r  
gegeben.  

Resul tat  u n d  Di skus s ion  (Tabelle) .  I n  a l len  20 g e t e s t e t e n  
K o m b i n a t i o n e n  w u r d e  de r  L a t c h  yon  den  t ( a u l q u a p p e n  
ve rzeh r t .  ]3ei 17 K o m b i n a t i o n e n  h a n d e l t  es s ich  u m  
in te r spez i l i sches  L a i c h - R ~ u b e r n ;  be t  Bu[o calamita,  H y t a  
arborea u n d  Bombina  variegata, wo die V e r s u c h s b e d i n -  
g u n g e n  a u c h  L a i c h - K a n n i b a l i s r n u s  zuliessen,  t r a t  d ieser  
a u c h  t a t s f i ch l i ch  ein.  

]3el Veah lve r suchen  b e v o r z u g t e n  die K a u l q u a p p e n  y o n  
Bu]o calamita a r t e i g e n e n  L a t c h  gegeni iber  L a t c h  y o n  

R~uber: Beute : Latch yon 

Kaulquappen von Rana Bu]o Hyla Bombina 
esculenta calamita arborea variegata 

R a n a  esculenta u n d  Bombina  variegata. Diese A r t  La ich-  
K a n n i b a l i s m u s  wurde  a u c h  im Fre ien  b e o b a c h t e t .  W a h r -  
sche in l ich  w i r k e n  in t raspez i f i sches  u n d  - bet  den  beson-  
ders  h/~ufig 6kologisch  s y m p u t r i s c h  l e b e n d e n  A r t e n  (Bu]o 
caIamita, H y l a  arborea u n d  Bombina  variegata) - a u c h  
in te rspez i f i sches  L a i e h - F r e s s e n  als  D ich t e r egu l a t i ons -  
M e c h a n i s m e n .  

S u m m a r y .  S p a w n  e a t i n g  ( p r e d a t i o n  a n d  cann iba l i sm)  
b y  t adpo le s  of s y m p a t r i c  A n u r a n s .  T a d p o l e s  of 5 A n u r a n  
species were t e s t e d  w i t h  s p a w n  of 4 s y m p a t r i c  species 
or  3 s y m p a t r i c  a n d  t h e i r  o w n  species respec t ive ly .  All  
s p a w n  offered was ea ten .  S p a w n  c a n n i b a l i s m  as well  as  
s p a w n  p r e d a t i o n  a m o n g s t  species  which  occur  in  ecological  
s y m p a t r y  (e.g. Bu]o calamita,  H y l a  arborea a n d  B o m b i n a  
variegata) m a y  ac t  as a d e n s i t y  r e g u l a t i o n  m e c h a n i s m .  

H. HEUSSER 

Rana temporaria + + + + 
Rana ridibunda + + + + 
Bu]o calamita + © + + 
Hyla arborea + + © + 
Bombina variegata + + + © 

+,  Laich-Rfiubern; ©, Laich-Kannibalismus. 
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D i f f e r e n z i e r e n d e s  K a u l q u a p p e n - F r e s s e n  d u r c h  M o l c h e  I 

M a t e r i a l  u n d  Methode. Die L a r v a l s t a d i e n  d e r  F r o sch -  
lu rche  s ind  F e i n d e n  ausgese tz t ,  die z .T.  e inen  n a c h  
A r t e n  d i f f e r enz i e r enden  D r u c k  aus i i ben  2-6. 

V o m  Apr i l  his  i m  Ju l i  1970 w u r d e n  in  150 V e r s u c h e n  
d e n  4 in de r  Schweiz  v o r k o m m e n d e n  M o l c h a r t e n  (Tr i -  
t u tu s  alpestris,  T.  cristatus, T.  helveticus, T. vulgaris) 
K a u l q u a p p e n  v o n  5 m i t  i h n e n  s y m p a t r i s c h  l e b e n d e n  
A n u r e n a r t e n  vo rgese t z t  (Rana  esculenta, R.  temporaria,  
Bombina  variegata, Bu[o bufo, B.  calamita).  Die Molche 
w u r d e n  zu 2-6  Stf ick in 40-60-1-Aquar ien  im Fre i en  
a r tweise  g e t r e n n t  g e h a l t e n ;  die K a u l q u a p p e n  w u r d e n  aus  
L a t c h  gezogen oder  im F re i en  gefangen.  P r o  V e r such  
w u r d e n  d e n  Molchen  10 bzw. 20 K a u l q u a p p e n  p ro  A r t  
ins  A q u a r i u m  gegeben  u n d  n a c h  1, 2 bzw.  7 T a g e n  die 
i ib r iggeb l i ebenen  K a u l q u a p p e n  n a c h  A r t e n  wieder  her-  
ausgez/ ihl t .  

Resul ta t  und  Di skuss ion  (Tabelle) .  Alle 4 M o l c h a r t e n  
f ressen  die  K a u l q u a p p e n  yon  f~ana esculenta, R .  tempo- 
raria u n d  Bombina  variegata. N u r  Tr i turus  cristatus f r i ss t  
K a u l q u a p p e n  y o n  Bu[o bu[o u n d  B.  calamita  ; Tr i turus  
alpestris,  T.  hetveticus u n d  T. vulgaris m e i d e n  die  Kau l -  
q u a p p e n  de r  b e i d e n  Bufonen .  

Bet  d e n  V e r s u c h e n  w u r d e  die gee ignete  Beu teg r6s se  
ber i i cks ich t ig t ,  i n d e m  die Molche  K a u l q u a p p e n s t a d i e n  
v o m  Schl( ipfen b is  zu e iner  G e s a m t l ~ n g e  y o n  ca. 40 m m ,  
bzw. bis  zu r  M e t a m o r p h o s e  e rh ie l ten .  Die  3 k l e ine ren  
M o l c h a r t e n  ( T r i t u rus  alpestris, T.  helveticus u n d  T.  vul-  
garis) k 6 n n e n  die  K a u l q u a p p e n ,  z .B .  y o n  R a n a  tempo- 
raria, n u r  b is  zu e iner  Gesamtl/ i .nge yon  25-32  m m  ver -  
zehren ,  Tr i turus  cristatus v e r z e h r t  a u c h  gr6ssere.  

Das  d i f fe renz ie rende  RS.ubern de r  3 Ar ten ,  die ke ine  
B u f o n e n - K a u l q u a p p e n  ve rzehren ,  f u n k t i o n i e r t  n a h e z u  
h u n d e r t p r o z e n t i g :  b i e t e t  m a n  gleichzei t ig  z .B.  20 Kau l -  
q u a p p e n  y o n  R a n a  temporaria u n d  20 K a u l q u a p p e n  yon  
Bu[o bu/o an,  so w e r d e n  die R a n a - K a u l q u a p p e n  in  weni-  
gen S t u n d e n  v e r z e h r t ;  die B u / o - K a u l q u a p p e n  s ind auch  
n a c h  e iner  W o c h e  noch  vol lz~hl ig  v o r h a n d e n ,  indessen  

die Molche  a b m a g e r n .  Es  wird  h S c h s t e n s  e i n m a l  e ine  
B u f o - K a u l q u a p p e  ze rque t sch t .  Die  U n t e r s c h e i d u n g  er-  
folgt  m6gl icherweise  ge rueh l i ch :  die Molche  gehen  au f  die  
s ich  b e w e g e n d e n  K a u l q u a p p e n  zu, w e n d e n  s ich  a b e t  n a c h  
e iner  A n n / i h e r u n g  bis  au f  e t w a  5 m m  wieder  ab .  

N u r  von  Tr i turus  alpestris  s t a n d e n  a u c h  L a r v e n  zur  
Verff igung.  Bet  i h n e n  liess s ich ebenfa l l s  d i f fe renz ie rendes  
R ~ u b e r n  n a c h w e i s e n :  sie f ressen  f r i schgeschl i ip f te  Kau l -  
q u a p p e n  yon  R a n a  esculenta, R .  r id ibunda u n d  Bombina  
variegata, m e i d e n  a b e r  solche  yon  Bu]o calamita. 

R/iuber: Beute: Kaulquappen yon 

Triturus Rana Rana Bombina Bu[o Bu]o 
tempo- escu- varie- bu[o cala- 
raria lenta gata mita 

cristatus + + + + + 
alpestris + + + - -  - -  
ketveticus + + + - -  - -  
vulgaris + + + - -  - -  

-t-, fressen; --,  meidcn. 
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Summary. Dif fe ren t i a l  p r e d a t i o n  on  t adpo le s  b y  newts  
(Triturus). 4 E u r o p e a n  Triturus species (T. alpestris, 
T. cristatus, T. helveticus, T. vulgatis) feed u p o n  t h e  
t adpo le s  of t h e  fol lowing A n u r a  species w h i c h  occur  in  
s y m p a t r y  w i t h  t h e  n e w t s :  Rana esculenta, R. temporaria 
a n d  Bombina variegata. Only  Triturus cristatus p r e y  also 
u p o n  t h e  t adpo le s  of Bu[o bu]o a n d  B. calamita. Triturus 

alpestris, T. helveticus a n d  T. vulgaris do n o t  ea t  a n y  Bu/o 
t adpo les .  E v e n  l a r v a e  of Triturus alpestris prey  u p o n  
t adpo le s  of Rana esculenta, R. ridibunda a n d  Bombina 
variegata b u t  avo id  t adpo le s  of Bu[o calamita. 

H. HEUSSER 
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Pseudojuvenilizing E f f e c t  o f  Methanol on the Pupation Processes of Cerura v inula  L. (Lepidoptera) 

The problem. T h e r e  is i nc reas ing  ev idence  t h a t  j u v e n i l e  
h o r m o n e  a c t i v i t y  ( JH)  is m i m i c k e d  b y  a v a r i e t y  of 
c o m p o u n d s  wh ich  are  c h e m i c a l l y  u n r e l a t e d  to  t h e  usua l  
j uven i l e  h o r m o n e  subs tances ,  t h e  t e r p e n e  de r iva t ives .  
F o r  example ,  colchic in  a n d  oleic ac id  were  s h o w n  to  
h a v e  juven i l i z ing  effects  a f t e r  a p p l i c a t i o n  or  i n j ec t i on  
on  Pyrrhocoris apterus a n d  Galleria mellonella 1. T h e  same  
ho lds  for  t h e  insec t ic ide  syne rg i s t s  ~,8 sesoxane  a n d  pipe-  
r o n y l  bu tox ide .  The  p r e s e n t  p a p e r  shows t h a t  also 
m e t h a n o l  is ab le  to  m i m i c  J H  ac t iv i ty .  

The  l a s t  i n s t a r  l a r v a e  of Cerura vinula are  wel l - su i ted  
for  a n  e x a m i n a t i o n  of t h e  p r e p u p a l  processes,  because  
t he se  are  c h a r a c t e r i z e d  b y  impress ive  changes :  a d ra s t i c  
co lour  c h a n g e  occurs  in  t h e  l a t e ra l  i n t e g u m e n t  4. A t  t h e  
s ame  t ime ,  t h e  l a r v a e  t r a v e l  res t less ly  a round .  There -  
a f t e r  t h e y  beg in  to  sp in  t h e  cocoon for p u p a t i o n .  These  
processes  a re  p r o b a b l y  con t ro l l ed  b y  some b a l a n c e  of 
t h e  h o r m o n e s  of t h e  p r o t h o r a c i c  glands ,  ecdysone ,  a n d  
of t h e  j uven i l e  h o r m o n e  of t he  co rpo ra  a l la ta .  A t  t h e  
b e g i n n i n g  of t he se  processes  b o t h  g l ands  a re  ac t ive  5,s. 
Ea r l i e r  e x p e r i m e n t s  7 showed,  o n  t h e  one  h a n d ,  t h a t  i t  
is possible  to  i nduce  t h e  co lour  c h a n g e  process  pre-  
cociously  b y  i n j e c t i o n  of ecdysone ,  bu t ,  on  t h e  o t h e r  
h a n d ,  new t e s t  series showed  t h a t  J H - a n a l o g u e s  are  ab le  
to  p r e v e n t  t h i s  s. I n  connex ion ,  w i t h  t h e  l a t t e r  exper i -  
m e n t s ,  a n  i n t e r e s t i ng  p h e n o m e n o n  was  f o u n d  : t h e  so lv en t  
for  t h e  J H - s u b s t a n c e s  t h a t  was  f i r s t  used  t u r n e d  o u t  to  

be  a j uven i l e  h o r m o n e - m i m i c k i n g  s u b s t a n c e  in t h e  co n t ro l  
l a rvae .  Th i s  f i nd ing  will  be  a n a l y z e d  in t h e  fo l lowing 
e x p e r i m e n t s  in  detai l .  

Methods. T h e  l a r v a e  were  k e p t  a t  a c o n s t a n t  t e m p e r a -  
t u r e  of 25°C in w h i c h  t h e  p r e p u p a l  processes  n o r m a l l y  
s t a r t  w i t h i n  41/3 to  5 days  a f t e r  t h e  l a s t  ecdysis.  The re -  
fore, t h e  t e s t s  b e g a n  on  t h e  3rd or  4 t h  d a y  a f t e r  t h i s  
ecdysis.  T w o  m e t h o d s  for  a s say ing  t h e  e t fec t  of t h e  
s u b s t a n c e  were  used.  I n  t h e  f i r s t  i n s t a n c e  m e t h a n o l  was  
app l i ed  to  t h e  sur face  of t h e  cut ic le ;  in  t h e  second  p u r e  
m e t h a n o l  was  i n j ec t ed  d i r ec t ly  i n to  t h e  t h o r a x  a f t e r  
a n a e s t h e s i a  w i t h  CO2. 

Results and discussion. B o t h  m e t h o d s  showed  e x a c t l y  
t h e  s ame  effect.  T h e  v a r i o u s  c o n c e n t r a t i o n s  of m e t h a n o l  
o r d i n a r i l y  p r o d u c e d  c e r t a i n  p a t t e r n s  of i n h i b i t i o n  w h i c h  
enab le s  one  to  c lass i fy  t h e  in t ens i t i e s  of t h e  r eac t ions  
in to  t h e  fo l lowing ca tegor ies :  1. T h e  t r e a t m e n t  s t a r t e d  
on  t h e  4 t h  d a y  of t h e  l a s t  ins ta r .  
a) A single dose of 0 .4% (based  on  t h e  b o d y  weigh t )  
was  i n j ec t ed  or  a sma l l  dose was d i s t r i b u t e d  u n i f o r m l y  
ove r  t h e  l a t e r a l  i n t e g u m e n t .  T h e  l a r v a e  t r a n s f o r m e d  i n t o  
n o r m a l  p u p a e  w i t h o u t  delay.  

b) A dose  of 0 .8%,  e i t h e r  i n j ec t ed  or app l i ed  to  t h e  
i n t e g u m e n t ,  r e su l t ed  in a d e l a y  of t h e  co lour  c h a n g e  
process  of t h e  w a n d e r i n g  p h a s e  a n d  of cocoon s p i n n i n g  
of n e a r l y  1-2  days .  Bes ides  th is ,  def ined  p l aq u es  in t h e  
v e n t r o - l a t e r a l  ep ide rmi s  r e m a i n e d  u n p i g m e n t e d  (Fig- 

Fig. 1. Effect of increasing doses of methanol on the larvae. 

Fig. 2. Resulting effect after pupation, a) --> larvalized cuticle on 
the dorsal part of the pupal thorax, b) --> shortened wings and the 
thoracic legs are partly absent, thereabout cuticle is transparent. 
c) -+ vestigial larval legs. 
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