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Ammotragus is de r ived  f rom the  ances t r a l  capr ine  fo rm b y  
one cent r ic  fusion.  F u r t h e r m o r e ,  t he  i d e n t i t y  b e t w e e n  
Ammotragus a n d  Ovis  vignei k a r y o t y p e s  suppor t s  
GEISr a v iew t h a t  a n  A mmotragus-like fo rm was d i rec t ly  
ances t r a l  to  Ovis. Final ly ,  t h e  ch romosoma l  homologies  
in  t he  series  of 1 to  3 b i a r m e d  a u t o s o m a l  pairs  in  Ovis lend 
f u r t h e r  s t r e n g t h  to  t h e  a r g u m e n t  t h a t  Ovis vignei (2n = 58) 
is descended f rom the  ances t r a l  Ovis popu la t ion ,  an d  t h a t  
2n = 54 Ovis are t h e  m o s t  r ecen t ly  evo lved  of wild  sheep ~, n .  

The  fossil  r ecord  ind ica tes  t h a t  Ovis and  Capra h a v e  
been  s epa ra t ed  for  more  t h a n  a mi l l ion  years  4,~. D u r i n g  
t h a t  t ime,  t h e i r  ch romosomes  exh ib i t ed  s t r u c t u r a l  
s tab i l i ty ,  e v o l u t i o n a r y  change  cons i s t ing  mere ly  of 
who le -a rm r ea r r angemen t s .  Morphologica l  ~ a n d  b e h a v -  
iora l  a differences  be tween  sheep and  goats  are t h u s  due  to  
t he  a c c u m u l a t i o n  of gene differences.  The  cy togene t i c  
ev idence  suggests  t h e r e  are  two  m a i n  l ineages  a m o n g  
su rv iv ing  caprines .  S t a r t i n g  f rom a h y p o t h e t i c a l  rupi -  
Calprine-type ances to r  w i th  a p r i m i t i v e  2n = 60, F N  = 60 
k a r y o t y p e ,  one l ineage evo lved  t h r o u g h  a n  i n t e rmed ia t e ,  

aoudad- l ike  fo rm to  the  t r ue  sheep, w i t h  r educ t ions  in 
diploid  n u m b e r ,  I n  t h e  t r ue  goa t  (Capra) l ineage,  m o r p h o -  
logical  d i f f e ren t i a t ion  proceeded  whi le  t h e  k a r y o t y p e  
r e m a i n e d  conse rva t ive ;  in  con t ras t ,  t h e  t h a t  (Hemitragus) 
has  r e m a i n e d  morpholog ica l ly  close to  t h e  h y p o t h e t i c a l  
r up i cap r ine  ances to r  ~ whi le  i ts c h r o m o s o m e  n u m b e r  has  
b e e n  r educed  (2n = 48)L T h e  5 th  m e m b e r  of t h e  t r i b e  
Caprini ,  t h e  b h a r a l  (Pseudois nayaur) h as  a reduced  
ch romosome  n u m b e r  (2n = 54) la b u t  morpho log ica l ly  
exh ib i t s  convergence  t o w a r d  t r ue  s h eep ' ,  3. G -b an d s  in 
Hemitragus a n d  Pseudois m u s t  be s tud ied  to  conf i rm 
t h e i r  ch ro mo s o ma l  r e l a t ionsh ip  to  o the r  capr ines  an d  i t  
will b e  of i n t e r e s t  to  d e t e r m i n e  w h e t h e r  t h e  b i a r m e d  
ch romosomes  of Pseudois are homologous  to those  of 
2n = 54 Ovis. If  so, i t  would  s u p p o r t  t h e  concep t  of 
c o n v e r g e n t  evo lu t i on  a t  t h e  ch ro mo s o ma l  level  9. 

B b l B O ~ M .  Xp0~a0CMbt n F-n0aocm ~mKHX 6apaHos, 
Aqbp~KancKHx rpHB~cTmx 6apaHoB, ~ 6eaoaposmx Ko3no~ 
~ayqan~l. Capra aegctgrus !43 HpaHa n0Kaaa~o 2 n = 6 0 ,  
~apnoT,  n c0~ep>~,T 29 napb~ aKp0ueHT,qecKuX ayT0C0M. 
IIlecTs ~a ar ayToc0M0~ o~naKosm~ c Tp6x nap nse- 
nne~IH~X ayT0C0M y )In~nx 6apanoB n jIoMamHb~x 0BeU 
(2n = 54). Ammotragus ~ervia I40vis vignei (2n = 58) HMeJI~I 
Kap~0T~nb~ ~ F-goaocm nap ~Be-naeq~b~x ayT0C0M Hepa3nR- 
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Fig. 4. Karyotype of a male Ovis vignei (2n = 58). The biarmed 
autosomes conform to the pattern of pair I. 
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E f f e c t s  o f  A b s c i s i c  A c i d  on  P h o t o s y n t h e s i s  o f  P r o t o p l a s t s  f r o m  Petunia hybrhla 

P r o t o p l a s t s  f rom p l a n t s  are su i t ab le  e x p e r i m e n t a l  
ob jec ts  for i nves t i ga t i ons  in  w h i c h  subs t ances  are t a k e n  
up  b y  cells, s ince chemica l s  c an  r e a c h  t h e  cell surface  
di rect ly .  Therefore ,  i t  is c o n v e n i e n t  to  use t h e m  for  
e x p e r i m e n t s  conce rned  w i t h  effects of p h y t o h o r m o n e s  on  
me tabo l i sm.  So far, some work  on  t h e  app l i c a t i o n  of 
a u x i n s  ~-~ ha s  been  descr ibed,  a n d  r ecen t ly  we h a v e  m a d e  
some i nves t i ga t i ons  on  t h e  inf luence  of zea t in  on pho to -  
syn thes i s  a n d  r e sp i r a t ion  of i so la ted  mesophy l l  p ro top l a s t s  
f rom Petunia (KULL and  HOFFMANN, in p r epa ra t i on ) .  

App l i ca t i on  of abscisic acid (ABA) leads to a decrease  of 
p h o t o s y n t h e t i c  r a t e  in  t r e a t e d  leaves,  ve ry  l ike ly  due  to  
s t o m a t a l  closure caused  b y  t h e  p h y t o h o r m o n e * - %  Some 
obse rva t ions  v sugges t  t h a t  mesophy l l  p h o t o s y n t h e s i s  is 
no t  a f fec ted  d i rec t ly .  Recent ly .  i t  was  found  t h a t  in  
i l l u m i n a t e d  a n d  u n i l l u m i n a t e d  d a r k  grown Arena seed- 
l ings  a n d  in  e t io -ch lorop las t s  of t he  same  species, A B A  
reduced  t h e  levels of r i b u l o s e d i p h o s p h a t e  ca rboxy lase  

a c t i v i t y  s. W e  s tud ied  t h e  effect  of A B A  on t h e  pho to -  
syn thes i s  of mesophy l l  p r o t o p l a s t s  f rom Petunia. The  
inf luence  of A B A  on t h e  r e s p i r a t i o n  of these  i so la ted  
p r o t o p l a s t s  was  br ie f ly  i n v e s t i g a t e d  in  connec t ion  w i t h  
our  work  on  zeat in .  
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Concentration of ABA (racemate) 
I ppm 5 ppm 10 ppm 50 ppm 200 ppm 

Time 
ABA acting (h) 3.8 ~LM/1 19 ~zM/1 38 ~xN[/1 190 ~z~I/1 760 ~M/1 

1 100 ~: 4.5 100 ~ 4.5 100 =k 4.5 -- -- 
2 100 :~ 4.5 100 2~ 4.5 104 z~ 4.5 131 zt= 3.0 -- 
3 100 J= 4.5 103 ~ 4.5 123 2t= 3.0 198 =L 3.0 116 =L 3.0 

Controls = 100%. 

The mesophy l l  p ro top las t s  f rom Petunia hybrids were 
p roduced  by  m e t h o d s  a l ready descr ibed 9, ~o. In  scint i l la tor  
vials 106 p ro top las t s  in 1 ml  m e d i u m  (0.4 M mann i to l /  
0.23 M NaHCOa, ra t io  95 : 5 ; wi th  0.22 2!4 HC1 brough t  to 
p i t  7.2) were incuba ted  wi th  ABA (racemate) of d i f ferent  
concen t ra t ions  (Table) for d i f ferent  t imes  (1-3 h). Then 
2 ~zCi of NaH~4CO~ in 100 ~1 0.4M mann i to l  were added  
and  the  probes  were i l lumina ted  for exac t ly  10 rain in an 
i l lumina ted  t h e r m o s t a t e  (8 •  YV O s r a m - L - W a r m t o n  
lamps,  ca. 9000 lux, t e m p e r a t u r e  24~ Af te r  this,  ho t  
e thanol  was added  and  the  vials boiled for 2 rain. Af te r  
t r ans fe r r ing  into 50 ml  g radua ted  vessels and filling wi th  
60% ethanol ,  the  l iquid was boiled again for 30 min,  t hen  
the  vessels filled up wi th  e thanol .  The ac t iv i ty  of an 
equiva len t  of th is  f inal  solut ion was measured  in the  
sc int i l la t ion coun te r  in d ioxane  cocktai l  (gain 83%). 
Since ABA mus t  be b rough t  in solut ion wi th  a few 
drople ts  of ammonia ,  the  concen t ra t ion  of t he  la t t e r  
rises w i th  increas ing concen t ra t ion  of the  hormone .  
Therefore  the  respec t ive  concen t ra t ions  of N H  3 were 
es tabl ished in the  controls.  Always af ter  addi t ion  of ABA 
or - in the  controls  - of N H  a alone, the  p H  was ad jus ted  
again to 7.2. Due to  the  r is ing quant i t i es  of NHs,  the  
absolu te  ra tes  of pho tosyn thes i s ,  measured  as a m o u n t  of 
~4CO 2 fixed, are no t  comparab le ;  in the  controls  t h e y  
decline. (In 1 set  of cont ro l  expe r imen t s  w i thou t  any  
NH~ added,  the  ' rate  is 2.98 [zM C O J m g  chlorophyl l  in 
10 min t  th is  is in good ag reemen t  wi th  our  earl ier  f ind- 
ings). Therefore  the  resul ts  are given as pe rcen tage  of the  
p h o t o s y n t h e t i c  ra te  of the  respect ive  controls .  Each  
expe r imen t  was done 3 t imes  toge the r  w i th  3 controls.  

The resul ts  are shown in the  Table. A rise of the  
p h o t o s y n t h e t i c  r a t e  caused by  A B A  can be seen. A 
marked  effect  needs re la t ive ly  h igh  concen t ra t ions  of ABA 
wi th  respec t  to  naked  pro toplas t s .  W i t h  1.9 x 10 -~ M/1 
A B A  af ter  3 h t he  increase of the  pho tosyn thes i s  reaches  
near ly  100% ; wi th  7.6 • 10 -4 M/1 t he  effect  is consider-  
ab ly  lower, p robab ly  due to an inh ib i to ry  effect  of very  
high concen t ra t ions  of the  phy toho rmone .  

To a cer ta in  ex t en t  the  resul ts  are surprising,  con- 
s ider ing t h a t  ABA is a senescence-promot ing  hornlone  ~, z2. 
The concen t ra t ions  of ABA which  cause a rise of the  
p h o t o s y n t h e t i c  ra te  of mesophyl l  p ro top las t s  are a 
grea t  deal  h igher  t h a n  those  needed  for closure of s t o m a t a  
and  the  subsequen t  inh ib i t ion  of pho tosyn thes i s  of 

leaves6. Therefore  an unspecif ic  effect  of ABA canno t  be 
fully excluded.  The results  show the  effects of a p h y to -  
ho rmone  on isolated cells in th is  case to be d i f fe rent  f rom 
those  on the  whole  leaf as a ta rget .  U n d e r  normal  physio-  
logical condi t ions  ABA is effect ive in whole tissues, so in 
evolu t ion  the  func t ion  of the  p h y t o h o r m o n e  was de te rmin-  
ed b y  selection in respec t  to  the  whole sys t em and  no t  to 
single cells. We t h i n k  the  resul ts  are expla ined  best ,  in 
ag reemen t  w i th  t he  f indings  of some o the r  authors ,  as an 
effect  of ABA on m e m b r a n e  permeabi l i ty4 ,  ~s, or the  
ac t iv i ty  of ion uptakeS,  ~4-1s. The repor ted  s r educ t ion  of 
the  ac t iv i ty  of r ibu losed iphospha te  carboxylase  ac t iv i ty  
is due to  an inh ib i t ion  of p las t id  deve lopmen t  and is no t  
con t r a ry  to our  f indings  wi th  ' adu l t '  cells ~7. 

Zusammenfassung. I n k u b a t i o n  mi t  Abscisins/iure ver- 
ursacht  bei  Mesophy l l -P ro top las t en  yon Petunia hybrida 
einen Anst ieg  der  Ph o t o s y n t h e s e r a t e .  
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Der Einfluss der Aggression auf Lernen und Vergessen beim Kampffisch Betta splendens 
(Pisces, Anabantoidei) 

Lern-  und  Behal tensprozesse  werden  s ta rk  von al lem wenn  auf den L e rn ak t  Per ioden  absoluter  Passivit / i t ,  
beeinflusst ,  was das le rnende  I n d i v i d u n m  vor, w/ ihrend e twa Schlaf, oder  aber  Ruheper ioden  folgen 1-~. Zwischen 
und  nach  dem Lernen  t u t  nnd  erlebt,  tKonsolidierung und Lernen  und  IReproduzieren e ingeschobene Akt iv i t / i ten  
Stabilit~it der  E n g r a m m e  sind offensicht l ich am gr6ssten,  scheinen dagegen den Vergessensvorgang zu beschleuni-  


