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t ion.  R e c e n t  r epo r t s  also sugges t  t h a t  Ca ++ is a pre-  
r equ i s i t e  for  g lucose- induced  a c c u m u l a t i o n  of c A M P  in  
r a t  islets 5, ~4. 

Calc ium ions m a y  s t i m u l a t e  t h e  a c c u m u l a t i o n  of 
c A M P  in p a n c r e a t i c  islets  exposed  to  h i g h  c o n c e n t r a t i o n s  
of glucose in severa l  ways.  One poss ib i l i ty  is t h a t  Ca++ 
inh ib i t s  t he  d e g r a d a t i o n  of cAMP.  This  seems un l ike ly  in 
v iew of t he  o b s e r v a t i o n  t h a t  g lucose- induced  accumula -  
t i on  of c A M P  requi res  t h a t  t h e  phosphod ie s t e r a se  a c t i v i t y  
be  i n h i b i t e d  in  t h e  p r e s e n t  islet  p repa ra t ion~L F u r t h e r -  
more,  Ca ++ ha s  n o t  been  found  to  af fec t  t h e  phosphod i -  
es terase  a c t i v i t y  in  mouse  islets ~5, e6. Omiss ion  of ex t r a -  
cel lular  Ca++ does n o t  s ign i f i can t ly  r educe  t h e  is let  
ox ida t i on  of glucose a t  glucose c o n c e n t r a t i o n s  be low 
5 m M  27, i.e. t h e  c o n c e n t r a t i o n  r ange  in w h i c h  A T P  is 
c r i t ica l ly  d e p e n d e n t  on  glucose 2s. There fore  t h e  p r o m o t -  
ing effect  of Ca ++ on c A M P  a c c u m u l a t i o n  m i g h t  ref lect  
c h a n g e s  in t h e  a d e n y l a t e  cyclase a c t i v i t y  r a t h e r  t h a n  
be ing  t h e  resu l t  of increased/5-cel l  levels of ATP .  
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Summary. The  c h r o m o s o m a l  ana lys i s  of T. intricata Hald .  ha s  s h o w n  a diploid  c o m p l e m e n t  of 44 chromosomes ,  t h e  
h i g h e s t  n u m b e r  found  in Timarcha a n d  c lear ly  d i f fe ren t  f rom those  of t h e  t a x a  p rev ious ly  s tud ied .  Th i s  c o m p l e m e n t  
favours  a d e r i v a t i v e  or igin of t he  A mericanotimarcha subgenus  f rom a h y p o t h e t i c a l  ances t r a l  species of 20 chromosomes .  
The  impl ica t ions  of t h i s  k a r y o t y p e  are also discussed w i t h  some morphologica l ,  b iogeograph ica l  a n d  ecological  po in t s  
of v iew a n d  obse rva t ions .  

Since 1968, t he  karyologica l  ana lyses  car r ied  o u t  on  
31 t a x a  of t he  genus  Timarcha Latre i l le  h a v e  revea led  a 
r a t h e r  wide  r ange  of v a r i a t i o n  in c h r o m o s o m e  n u m b e r s  
f rom 2n ~ 20 to 2n = 30 2-5. B y  us ing  morpho log ica l  
cr i ter ia ,  t he  genus  appea r s  as s h a r p l y  h o m o g e n e o u s  ; t h u s  
these  u n s u s p e c t e d  karyologiea l  dif ferences  h a v e  p r o v i d e d  
v a l u a b l e  tools  to  e s t ab l i sh  t h e  p r imi t i venes s  of t he  genus  
a n d  h a v e  t h r o w n  l igh t  on  e v o l u t i o n a r y  l ineages.  The  
karyologica l  resu l t s  were in a good a g r e e m e n t  w i t h  some 
o the r s  o b t a i n e d  in  va r ious  aspec ts  of t a x o n o m i c  in t e r e s t  6 

Most  Timarcha h a v e  a diploid c o m p l e m e n t  of 20 
chromosomes ,  a n u m b e r  wh ich  ha s  been  cons idered  as t h e  
p r i m i t i v e  a m o n g  t h e  Coleoptera polyphaga 7. All t a x a  
cyto logica l ly  e x a m i n e d  be long  to  t h e  subgenus  Timarcha 
s. str. ( including in th i s  sense t h e  subgenus  Timarchostoma 
Mots.),  b u t  r e p r e s e n t a t i v e s  of t h e  two  o t h e r  subgenera ,  
Metallotimarcha Mots.  a n d  Americanotimarcha Jol ive t ,  
were n o t  ch romosomica l l y  ana lyzed .  

Accord ing  %0 severa l  cha rac t e r s  of e x t e r n a l  m o r p h o l o g y  
and  male  gen i ta l i a  s t ruc tu re ,  t h e  Metallotimarcha a n d  t h e  
Americanot{marcha are genera l ly  cons idered  as t h e  m o s t  
a n c i e n t  Timarcha. This  aspec t  is p r e s u m a b l y  r e l a t ed  w i t h  
t he  re l ic t  geograph ica l  d i s t r i b u t i o n  of b o t h  subgenera ,  
t he  Metallotimarcha in  h e r c y n i a n  m o u n t a i n s  of Cen t ra l  
E u r o p e  and  in t he  Caucasus,  a n d  t h e  Americanotimarcha 
in  wes t e rn  coas t  of N o r t h  A m er i ca  f rom V a n c o u v e r  
(Canada)  to  n o r t h e r n  CaliforniaS, 9. However ,  ecological  
o b s e r v a t i o n s  on  t h e  Americanotimarcha suggest a de-  
r i v a t i v e  or igin of th i s  subgenus  f rom t h e  ances t r a l  gener ic  
source, since t h e  two  species of Americanotimarcha feed 
on  1Roseaceae whi le  m o s t  of t h e  o t h e r  Timarcha feed, 
ac tua l  or po ten t i a l ly ,  on  R u b i a c e a e  t h o u g h  t h e y  m a y  be 

secondar i ly  a d a p t e d  to  p l a n t s  of o t h e r  famil ies  s, 9. F r o m  
th i s  p o i n t  i t  seemed p a r t i c u l a r l y  i n t e r e s t i ng  to  k n o w  some 
cyto logica l  d a t a  on  t h e  Americanotimarcha to  d e t e r m i n e  
i t s  phy iogene t i c  pos i t ion  w i t h i n  t he  genus.  

Material and method. A smal l  s ample  of ma le  l iv ing  
i nd iv idua l s  of T. (Americanotimarcha) intricata Hald .  
were a i r -mai led  in J u n e  1974 f rom Oregon to  B a r c e l o n a  
a n d  i m m e d i a t e l y  s tud ied  on  arr ival .  The  c h r o m o s o m e  
ana lys i s  was  pe r fo rmed  on  meiot ic  a n d  mi to t i c  m e t a p h a s e s  
of s p e r m a t o g o n i a l  cells b y  ace to-orce in  s q u a s h  p r e p a r a -  
t ions .  Some m i c r o p h o t o g r a p h s  were  also t a k e n  of t h e  
be s t  m e t a p h a s e  sp reads  w h i c h  c o m p l e m e n t e d  t he  micro-  
scopic obse rva t ions .  

Results. Two ind iv idua l s  were  cy to logica l ly  e:~amined 
a n d  b o t h  showed  a diploid  c o m p l e m e n t  of 44 ch romo-  
somes.  The  k a r y o t y p e  of t h i s  species is c o n s t i t u t e d  b y  
ch romosomes  of sma l l  size, m o s t l y  ac rocen t r ics  (Figure 1). 
22 r o d / r o u n d  s h a p e d  b i v a l e n t s  were easi ly  r ecorded  in 
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metaphases  I. Among  these bivalents  a sex-determining 
sys tem of 'parachute- l ike '  type,  Xy~, was clearly apparen t  
as in all o ther  t a x a  of Timarcha (Figure 2). 

Discussion and conclusions. The chromosome number  of 
T. intrieata allowed us to separate  the  Americanoti- 
marcha f rom the  o ther  Timarcha previously  studied, 
since this species shows the  highest  number  of the  genus 
(2n = 44) and its chromosomal  features  are no t  similar  
to those of any  o ther  species of the  genus. This high 
chromosome number  and the  acrocentr ic  shape of most  

Figs. 1 and 2. Spermatogonial metaphases of T. intricata. 7. ?r 
phase II showing 22 chromosomes mostly aerocentrics. 2 Metaphase 
I with 22 bivalents and among them the sex-determining mechanism, 
Xyp, is indicated ( X 2.300). 

e lements  in the  ka ryo type  of T. intricata suggest  a 
der iva t ive  origin of A mericanotimarcha, probably  th rough  
an ancestral  species hav ing  a p r imi t ive  ka ryo type  of 20 
chromosomes by  12 chromosomal  dissociations plus o ther  
possible chromosome rearrangements .  The best  candida te  
as an ancestral  species of Timarcha would be one of the  
Metallotimarcha, because this subgenus includes the  least  
evolved species f rom morphological  and ecological points  
of view. Nevertheless ,  i t  would be necessary to ver i fy  this 
assumpt ion on cytological  grounds by  examining  one or 
more species of this group. 

F r o m  the  chromosomal  results obta ined  in dmericano- 
timarcha, i t  could be concluded t h a t  this  subgenus can no 
longer be phylogenet ica l ly  considered a t  the  Timarcha 
basis, in spite of its ex terna l  morphology  and male genita-  
lia p r imi t ive  characterist ics.  These aspects probably  
poin t  towards  a di rect  re lat ionship be tween  Americano- 
timarcha and Metallotimarcha, bu t  since food-plant  
preferences and especially ti le ka ryo type  of T. intricata 
is perfect ly  dist inguishable from the  others, i t  is necessary 
to assume a great  genetic divergence f rom the  hypo the t i -  
cal ly mos t  p r imi t ive  Timarcha. 

According to some authors  t0, ~1, the  geographical  origin 
of the  genus was in Central  Asia and f rom this  area it  
spreaded to Europe  and Nor thern  Afr ica  in several  
evo lu t ionary  lineages, and reached Nor th  Amer ica  by  an 
independent  lineage, a l though  af ter  the  Ice  Age the  
Timarcha became ext inc ted  in a lmost  the  whole of Asia. 
The  chromosomal  results are no t  against  this in te rpre ta -  
t ion,  which wi th  our  present  knowledge, therefore,  is in 
agreement  wi th  all da ta  of evo lu t ionary  interest .  
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Summary. The chromosomes of the  spider mite  Tetranychus urticae can be stained different ial ly  wi th  Giemsa-staining 
methods  for G-bands.  C-band pa t te rns  represent ing cons t i tu t ive  he te rochromat in  could no t  be detected.  Thei r  ab- 
sence m a y  be related to ti le holokinet ic  condi t ion of the  chromosomes.  

The  two-spot ted  spider mi te  Tetranychus urticae Koch 
(Acari, Tet ranychidae)  reproduces by  ar rhenotokous  par-  
thenogenesis.  3 chromosomes are found in the  haploid  
male eggs and 6 chromosomes in the  diploid female eggs l-a. 
The metaphase  chromosomes differ in length  and measure  
1.3, 1.5 and 1.7 ~m 2. P r imary  constr ict ions are not  pre- 
sent  because of the  hotokinet ic  na tu re  of the  chromo- 
somes ~. Secundary  constr ict ions have  no t  been observed. 
Consequent ly  the  length  is the  only cr i ter ion to dist inguish 
the  individual  chromosomes wi th in  the  complement .  I l l  
order  to faci l i tate  the  ident i f icat ion of the  spider mi te  
chromosomes,  i t  was decided to  inves t igate  whether  the  
chromosomes could be stained by  Giemsa techniques  
t h a t  have  been developed to produce character is t ic  band-  
ing pa t te rns  on monocent r ic  mi to t ic  chromosomes 4,5. In  
the  present  paper  results will  be repor ted  which were 
obta ined wi th  procedures  for C-banding to  s ta in  consti-  

t u t i v e  he te rochromat in  and for G-banding to produce 
differential  s ta ining atong the  l eng th  of the  chromosomes.  

The  s taining techniques  were carried ou t  on air-dried 
chromosome slides which were prepared f rom eggs in 
2nd or 3rd cleavage division 3, 6. Samples  of eggs were 
collected from detached leaf cultures of wild type  T. 
urticae (strain Sambucns) be tween  3-4 h af ter  oviposit ion.  
Tile eggs were placed, 5 in a row, on a slide, pricked, and 
smeared wi th  a needle. They  were then  air-dried a t  room 
tempera ture ,  f ixed in Carnoy 3:1 (alcohol-acetic acid), 
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