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Variabilitiit  des  P a a r u n g s r u f e s  der  Geburtshe l ferkr6te ,  Alytes  o. obstetr icans 

G e b u r t s h e l f e r k r 6 t e n  geben  w/ ih rend  der  F o r t p f l a n -  
zungsze i t  woh lk l ingende  Rufe  ab, die aus  e inem G r u n d t o n  
v o n  f iber  1000 Hz  u n d  m e h r e r e n  O b e r t 6 n e n  b e s t e h e n L  
A u s g e h e n d  y o n  de r  A n n a h m e ,  dass  bei  diesen wechsel-  
w a r m e n  T ie ren  die M e r k m a l e  des P a a r u n g s r u f e s  n i c h t  
k o n s t a n t  sind,  u n t e r s u c h t e  ich das  a k u s t i s c h e  V e r h a l t e n  
de r  G e b u r t s h e l f e r k r 6 t e n  im F re i l and  u n d  L a b o r a t o r i u m  
u n d  f and  d a b e i  eine AbhS.ngigkei t  m e h r e r e r  R u f p a r a m e t e r  
v o n  de r  T e m p e r a t u r  u n d  der  Tiergr6sse.  

G e b u r t s h e l f e r k r 6 t e n  rufen  a n  L a n d  und  un te r l i egen  des- 
h a l b  d e m  Einf luss  der  L u f t t e m p e r a t u r  (LT). Der  Tem-  
p e r a t u r b e r e i c h ,  in d e m  sie rufen,  l iegt  zwischen 7 u n d  
26 °C. I n n e r h a l b  dieses Bere iches  n e h m e n  m i t  s t e igender  
T e m p e r a t u r  die Zah l  der  R u f e / m i n  und  die G r u n d f r e q u e n z  
l inea r  zu, die D a u e r  de r  Rufe  dagegen  l inear  ab.  

Bei  8°C geben  die G e b u r t s h e l f e r k r 6 t e n  im Mi t te l  11 
R u f e / m i n  a b  u n d  rufen  e t w a  3 8 m a l / m i n  bei  26°C. Die 
Rufe  y o n  45 m m  grossen T ie ren  h a b e n  bei  7 °C L T  eine 
m i t t l e r e  G r u n d f r e q u e n z  yon  2[335 H z ;  sie e r h 6 h t  sich auf  
1430 Hz  bei  26 °C. Die Abh / ing igke i t  der  G r u n d f r e q n e n z  
yon  de r  L T  bei  45 m m  grossen  T ie ren  lgsst  sich d u r c h  die 
Gle i chung  i = 1300,5 + 5x  ausdr i icken .  Dabe i  is t  x die 
L T  in °C. Aus  der  G le i chung  geh t  he rvor ,  dass  die G r u n d -  
f r equenz  im Mi t te l  u m  5 Hz  z u n i m m t ,  w e n n  die L T  u m  
1 °C ans te ig t .  Aus se ro r den t l i ch  s t a r k  is t  a u c h  de r  E inf luss  
de r  L T  au f  die D a u e r  de r  Rufe .  Bei  7 °C l iegt  die Ruf-  
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Abh~ingigkeit der Rufdauer von der Lufttemperatur bei 45 mm 
grossen Tieren. 

d a u e r  im Mit te l  bei 158 msec und  v e r m i n d e r t  sich auf  die 
H/i l f te  bei  e inem Ans t ieg  der  LT auf  26°C (Figur) .  Die 
A b h g n g i g k e i t  der  R u f d a u e r  von  der  LT g e h o r c h t  de r  
G le i chung :  d = 187,6 - 4,2x. Ein  T e m p e r a t u r a n s t i e g  
yon  I °C  h a t  s o m i t  eine A b n a h m e  de r  R u f d a u e r  yon  
d u r c h s c h n i t t l i c h  4,2 msec zu r  Folge. 

Die Gr6sse  de r  r u f e n d e n  Tiere  va r i i e r t  zwischen 35 und  
48 mm.  Die Tiergr6sse  is t  ein wei te re r  Fak to r ,  u n t e r  des-  
sen Einf luss  sich R u f d a u e r  und  G r u n d f r e q u e n z  / indern.  
N a c h  den  b i sher igen  E r g e b n i s s e n  n i m m t  mi t  der  Gr6ssen-  
z u n a h m e  die D a u e r  l inear  zu u n d  die G r u n d f r e q u e n z  
l inear  ab. V611ig unbee in f lu s s t  von  der  Tiergr6sse  is t  da-  
gegen die Zahl  der  Ru le / r a in .  

Wie schon DXHNE z fests tel l te ,  s ind  bei den Gebur t s -  
he l f e rk r6 t en  a u c h  die W e i b e h e n  s t i m m b e g a b t .  Nach  
m e i n e n  B e o b a c h t u n g e n  h a b e n  die Rufe  den  gle ichen Auf- 
bau  wie die der  M~innchen,  s ind a b e r  merk l i ch  leiser. Die 
\Ve ibchen  ru fen  u n m i t t e l b a r  vo r  der  P a a r u n g ,  w/ ih rend  
sie auf  ru fende  M g n n c h e n  z u w a n d e r n .  M/ innchen  und  
W e i b c h e n  e r6f fnen  dabe i  ein Wechse l ru fen ,  bei  dem sich 
die Folge u n d  die G r u n d f r e q u e n z  unabh~tngig  v o n d e r  
h e r r s c h e n d e n  L T  e rh6hen .  N a c h  der  K o p u l a t i o n  u n d  der  
[ ~ b e r n a h m e  eines E i p a k e t e s  s ind die M~innchen sofor t  
wieder  ru fberei t .  

Summary. S t u d y i n g  the  acous t ic  b e h a v i o u r  of t he  mid-  
wife toad ,  t h e  m a t i n g  call  was  found  to  be  in f luenced  b y  
t he  a i r  t e m p e r a t u r e  a n d  t he  size of t he  an imals .  W h e n  
t he  a i r  t e m p e r a t u r e  rises t he  n u m b e r  of ca l l s / ra in  a n d  t he  
basic  f r e q u e n c y  e x h i b i t  a pos i t ive  l inear  regression,  t h e  
d u r a t i o n  of t he  calls a n e g a t i v e  l inear  regression.  As t he  
an ima l s  grow the  f r equency  decreases  while  t he  d u r a t i o n  
increases.  
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Are Morphact ins  Specif ic  or N o n - S p e c i f i c  B lockers  of T r o p i s m s ?  

SCHNEIDER 1 was t he  f i rs t  to  m e n t i o n  a n  i nh ib i t i on  of 
g e o t r o p i s m  b y  m o r p h a c t i n s  (de r iva t ives  of f luorenol-9-  
ca rboxy l i c  acid).  Th i s  was  conf i rmed  b y  severa l  mono-  
a n d  d i co ty l edoneous  species *-4. This  i nh ib i t i on  could be  
exp la ined  as a s imple  g r o w t h  depression,  as m o r p h a c t i n s  
can  ac t  as g r o w t h  inh ib i t o r s  1-3,s,~. T he  r epo r t ed  s t rong  
s t i m u l a t i o n  4 of e longa t ion  b y  a m o r p h a c t i n  t r e a t m e n t  of 
Coleus c a n n o t  i n v a l i d a t e  th i s  exp lana t ion .  The  supposi-  
t i on  of i n d e p e n d e n t  ac t ions  of m o r p h a c t i n s  on g r o w t h  a n d  
t r o p i s m s  3 is no t  suf f ic ien t ly  s u b s t a n t i a t e d  expe r imen ta l ly .  

To  dec ide  th i s  ques t i on  we p e r f o r m e d  e x p e r i m e n t s  w i th  
t he  m e t h y l  e s t e r  of t h e  2-chloro-9- f luorenol -9-carboxyl ic  
acid ( ' ch lo ro f lu reno lme thy l ' ,  CFM). W e  checked  t he  in- 
f luence of th i s  m o r p h a c t i n  on  t h e  geo t rop i sm of w h e a t  
coleopt i le  t ips  a n d  on  t he  e longa t ion  of @hea t  coleopt i le  
t ips  a n d  sect ions.  

G e o t r o p i s m :  Trilicum aestivum ' R e m o '  was g rown  in 
mois t  q u a r t z  s and  (dark,  27°C). F i f t een  mi l l ime te r  long  
coleopt i te  t ip s  were p laced  ho r i zon ta l l y  i n to  pe t r i  d i shes  
on  f i l t re  p a p e r  m o i s t e n e d  w i t h  4 ml of N~vscn  buf fe r  7 
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± CFM (dark, 27 °C). The  F igure  shows the  curves  re- 
ceived 4 h la ter :  1 0 - e M  CFM induces  a clear inh ib i t ion  of 
geot ropism.  
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Influence of chloroflurenol-methyl (CFM): (1) Geotropism of wheat 
coleoptile tips (degrees of curvature) ; 7 experiments (59-66 tips/con- 
centration). (2) Elongation of wheat coleoptile tips (mm); 7 experi- 
ments (70 tips/concentration). (3) Elongation of wheat coleoptile 
sections (ram); 11 experiments (110 sections/concentration). 

E longa t i on :  The  w h e a t  coleopti les  were  g rown as in 
t he  e x p e r i m e n t s  on geot ropism.  F o r  t h e  t e s t s  we used 
e i ther  5 m m  long t ips  (tip test) ,  or 3 m m  long sect ions  cu t  
2 m m  below the  t ips  (section test) .  They  were  incuba ted  
in smal l  t e s t  dishes wi th  1 ml  of NITSCH buffer  -4- CFM. 
The  Figure  shows the  e longat ion  received a f te r  6 h:  The 
same CFM concen t ra t ions  which  depress  t he  geotropic  
react ion,  ve ry  clearly s t imula te  t he  e longat ion  of t ips  and  
of sections.  

Consequent ly ,  t he  inh ib i t ion  of t rop i sms  by  mo r p h ac -  
t ins  is no t  me d i a t e d  by  a g r o w t h  depression.  Morphac t ins  
seem to inf luence t rop i sms  in a more  specific manne r .  

Zusammen[assung. Die als W a c h s t u m s i n h i b i t o r e n  be- 
k a n n t e n  M o r p h a k t i n e  beeinf lussen den  Geo t rop i smus  
n i c h t  d u t c h  eine VCachstumsdepress ion : K o n z e n t r a t i o n e n ,  
die den  Geo t rop i smus  von  Triticum-Coleoptilen h e m m e n ,  
f6rdern  deren  S t r e c k u n g s w a c h s t u m ,  
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A b s c i s i n  I I - K i n e t i n  I n t e r a c t i o n  i n  L e a f  S e n e s c e n c e  

Recent ly ,  t h e r e  has  been  r enewed  in te res t  in t h e  
p rob lem of ageing and  senescence of i n t ac t  as well as 
isolated p l a n t  pa r t s  1. I t  has  been  shown t h a t  the  func-  
t ional  life span  of leaf discs of var ious  p lan t s  can  be 
g rea t ly  e x t e n d e d  expe r imen ta l ly  by  a va r i e ty  of g ro w t h  
subs tances  inc luding auxins,  gibberel l ins  and  kinins  ~. 
This  h o r m o n a l  r e t a r d a t i o n  of leaf senescence is l inked 
wi th  m a i n t e n a n c e  or the  e n h a n c e m e n t  of p ro te in  and  
R N A  synthes is ,  and  is o f ten  cont ro l led  t h r o u g h  ma in t e n -  
ance  of D N A  as a func t iona l  t e m p l a t e  for D N A - d e p e n d a n t  
R N A  syn thes i s  3. In  con t ras t ,  a na tu ra l ly  occurr ing  ab-  
scission accelera t ing  subs tance ,  abscis in  I I  4, has  r ecen t ly  
been  charac te r ized  as a senescence-has ten ing  fac to r  for 
leaf discs of m a n y  p l an t s  s. Because  of i ts  i m p o r t a n t  role 
in i nduc t ion  and  m a i n t e n a n c e  of d o r m a n c y ,  absciss ion 
a n d  onse t  of senescence,  abscisin I I  has  been  t e r m e d  as a 
' p h y t o t r a n q u i l l i z e r ' e  I t  seemed of in teres t ,  therefore ,  to  
t e s t  t he  i n t e r ac t ion  b e t w e e n  k ine t in  and  abscisin I I  for 
the  process  of leaf senescence;  the  resul ts  are p r e sen t ed  
here. 

E igh t -mi l l ime te r  leaf discs were p u n c h e d  f rom the  m a t u r e  
leaves (33 days  old) of Arabidopsis thaliana En-2.  Lo ts  of 
20 leaf discs were f loa ted  on to  pe t r i  dishes con ta in ing  5 ml  
of dist i l led w a t e r  or aqueous  solut ions  of t he  t e s t  sub-  
s tances .  Af te r  incuba t ion  a t  25 °C in da rk  for t he  des i red  
t ime  (TaMe), the  ch lorophyl l  of 10 discs was  e x t r a c t e d  
sepa ra t e ly  w i t h  10 ml  solut ion of 80% ace tone  and  the  
opt ica l  dens i ty  of t he  e x t r a c t  was  measu red  a t  665 nm.  

The  resul ts  p r e sen t ed  in t he  Table  ind ica te  t ha t ,  for 
leaf discs of A rabidopsis also, abscis in  I I p r o v e d  a p o t e n t  
accelera tor  of senescence.  W i t h i n  24 h the  leaf discs t h a t  
were  f loa ted  on 5 p p m  solut ion of abscis in  I I  had  a l r eady  
lost  3 t imes  more  ch lorophyl l  in compar i son  w i t h  t h e  
control ,  and  5 t imes  more  in compar i son  wi th  those  reared  
in k ine t in  (5 ppm) .  Af te r  48 h of i ncuba t ion  these  s y m p -  
toms  seemed even more  a c c e n t u a t e d  and  the  discs t r e a t e d  

Effect of abscisin II (AB-II) and kinetin (K) on chlorophyll degrada- 
tion~ 

Treatment Optical density after 

24 h 48 h 

Water 0.120 0.072 
AB-II 1 ppm 0.085 0.034 
AB-II 2 ppm 0.070 0.025 
AB-II 5ppm 0.040 0.013 
K 1 ppm 0.155 0.096 
K 2ppm 0.185 0.157 
K 5 ppm 0.205 0.195 
AB-II 2ppm + 
K 1 ppm 0.135 0.086 
AB-II 2ppm + 
K2ppm 0.160 0.100 
AB-II 2 ppm + 
K5ppm 0.185 0.165 

a Values represent optical density of 10 ml solution extract of 10 
leaf discs. Initial O.D., 0.210. 
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