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Diffuse Kinetochores  in the C h r o m o s o m e s  of the A r r h e n o t o k o u s  Spider  Mite Tetranychus urticae 
Koch 

In  the  eggs of the  t w o - s p o t t e d  spider  mi te  Tetranychus 
urticae Koch  (faro. Te t ranych idae ,  Acarina) 6 cleavage 
divisions t ake  place wi th in  5 h af ter  oviposi t ion 1. Mitoses 
of these  cleavage divisions were s tudied  in squash-prepa-  
rat ions.  Eggs  were f ixed in all 1:3 acetic acid-alcohol  
mix tu re  for 1-30 days,  and  s ta ined and squashed  in 
ace to - i ronhaematoxy l in -ch lora l  h y d r a t e  according to  
WITTMANN 2. 

As expected ,  3 chromosomes  were found in the  haploid  
male  egg and  6 chromosomes  in the  diploid female egg 3. 
Dur ing  m e t a p h a s e  the  chromosomes  were e i ther  rod 
shaped  or b e n t  or more  or less V-shaped  (Figure 1). How-  
ever, a p r i m a r y  cons t r ic t ion  or a localized k ine tochore  
s t ruc tu re  was no t  observed.  These chromosomes  were 
always ent i re ly  s i tua ted  in the  equator ia l  p lane  of the  
spindle  w i th  one of the  ch roma t ids  or iented  towards  one 
pole and  wi th  the  o ther  ch roma t id  towards  the  o ther  
(Figure 2, mode ra t e  squashing) .  Anaphas ic  separa t ion  of 
t he  chromat ids  was paral lel  and  a s t icky ma t r i x  could then  
be observed in var ious  zones be tween  the  ch roma t ids  
(Figure 3). Dur ing  anaphase  the  daugh te r  ch romosomes  
moved  apa r t  w i th  the  long axis a t  r igh t  angles to  t h a t  of 
the  spindle (Figure 4) and  s t a r t ed  despiral izat ion.  A t ' l a t e  
anaphase  irregularly b e n t  chromosomes  reached  tile poles 
(Figure 5). 

F r o m  these  d a t a  it can be concluded t h a t  the  chromo-  
somes of T. urticae have  a diffuse kinetochore.  Holo- 
kinet ic  ch romosomes  were also d e m o n s t r a t e d  by  KEYL 4 
in the  f resh-water  mi tes  Eylais setosa (faro, Eylaidae)  and 
Hydrodroma despiciens (ram. Hydrodromidae) .  Very  likely 
also the  chromosomes  of the  mi tes  Pyemotes (= _Pedicu- 
loides) ventricosus ~ and Siteroptes (= Pediculopsis) grami- 
hum e (faro. Pyemot idae )  have  a diffuse kinetochore.  Since 
the  k ine tochore  condi t ion  is, generally,  e i ther  localized or 
diffuse wi th in  an order  7, s, and  since the  species of the  4 
families men t ioned  belong to the  suborder  Trombidi -  
formes 9, i t  becomes l ikely t h a t  the  chromosomes  of the  
species of th is  suborder  are holokinet ic .  

T. urticae, squashes of male eggs with three chromosomes. • 1,900. 

Fig. 3. Early divergence of the daughter chromosomes. 

Fig. 4. Early anaphase. 

Fig. 5. Late anaphase. 

In  chromosomes  wi th  a diffuse kinetochore ,  usually 
a s y m m e t r i c  reciprocal  t r ans loca t ions  can be readi ly  in- 
duced1% I n t r o d u c t i o n  of such t rans loca t ions  in T. urticae 
m a y  become of grea t  value in popu la t ion  control  t h rough  
genetic manipula t ions .  

Zusammen/assung. Die Chromosomen  der Sp innmi lbe  
Tetranychus urtieae verha l t en  sich w/ihrend der  mito-  
t i schen  Furchungs te i lungen  holokinet isch.  
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Fig. 1. Metaphase chromosomes. 
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Fig. 2. Equatorial plate. 
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