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Summary 

The chromosome complements of 44 species of spider mites (Tetknychidm) 

a re  examined using the aceto-orcein squash technique. The to ta l  number of 
the species examined i n  t h i s  family i s  now 57, a f igure representing 
approximately 10 $ of the species concerned. The chromosome numbers range from 

n=2 t o  w7.  The type number of the family i s  3 (found i n  44$ of the species). 
It i s  argued tha t  the ancestral  number i s  n=2 (21% of the species). 

$ 7  4 
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In  the more primitive subfamily of t h e  Bryobiinae both thelytokous and 

arrhenotokous species occur, whereas the subfamily of the Tetranychinae 

exc lushe ly  exhibite amhenotoky. The karyotype evolution is  discusse4 i n  

connection with arrhenotoky. It i s  s ta ted  tha t  karyotype information is a 
useful t o o l  for the taxonomist, 

Résume 

Au cours de ce t t e  Btude, l e  nombre d e  chromosomes de 44 espèces d'acariens 

phytophages de l a  famille des Tetranychidae a ét6 détermin6 par l a  méthode du 

"squash" 'a l 'aceto-orceine. Le nombre t o t a l  des représentants de c e t t e  famille 

6tudiés ?it ce point de vue, e s t  a i n s i  porté 8. 57, ce qui correspond h environ 

10% des espkces actuellement connues. Le  nombre de chromosomes var ie  de n=2 à 

n=7. Le nombre n=3 trouvé pour 44% des espèces e s t  l e  nombre type de l a  famille, 

tandis  que l e  nombre n=2 rencontré dans 21% des espkces peut stre consid&é 

comme l e  nombre chromosomique ancestral .  

c i -  Les espkces sont thélytoques ou arrhknotoques dans l a  sous-famille des 

Bryobiinae qui e s t  l a  plus primitive, tandis  que l a  sous-famille des 

Tetranlirchinae %.- ne comprend. que des espèces amh6notoques. Du f a i t  de 1''arrhéno- 

toquie, 1'Qvolution du caryotype peut ê t r e  très part icul ière .  

h 

-.Il- 

Il apparaît  enfin que 1'Qtude des caryotypes consti tue un i n s - k u i " t  de 

travail intéressant  pour l e  taxonomiste. 
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Introduct i  oh 

The diverse species of the family of spider  mites (Tetranychidae Donnadieu) 

a l l  fe& on higher plants  (Spematophyta). They form colonies on foliage 

and some species are ser ious pests  i n  cul t ivated crops. There are two 

the former i s  considered more primitive than the  l a t t e r  (PRITCHARD & BRKER, 1955) 

i -  
!d subfamilies : Bryobiinae Berlese and the Tetranychinae Berlese. O f  these h o ,  

* P  
t For e long time the  Tetranychidae a t t r ac t ed  the  a t ten t ion  mainly of 

taxonomists and the applied entomologists. But the outstandihg a b i l i t y  of 

spider  mites t o  develop insec t ic ide  resis tance also evoked i n t e r e s t  i n t o  thei2 
formal genetics. The progress i n  this f i e l d  was  recent ly  recorded by 

B’N;IIANTPNE (1969) . 
A s  f o r  karyology, a start has been made with a study concerning chromosome 

numbers and sex determination i n  13 spider mite species (HELU eC BOLLAND, 19671. 
This study made c l ea r  t h a t  arrhenotoky and thelytoky are the modes o f  

reproduction i n  the Tetranychidae. This was demonstrated by cytological 

means as w e l l  as by rear ing experiments, The number of  chromosomes i n  the  

species investigated was found t o  be low ranging from n=2 t o  n ~ 7 .  As f o r  
the length of the chromosomes of all 13 species values between J. and 2 

were measured. Constrictions,  i f  present,  could not be seen and i t  could not 

be decided wether the chromosomes a re  holokinetic or monocentric. However, 

because o f  the presence o f  V-shaped chromosones during anaphase it  was 
believed t h a t  a local i$ed centromere i s  present in sone species. 

A somewhat exceptional number o f  chromosomes (n=’7) was found i n  the  

arrhenotokous species Neotetranychus rubi  Trägardh. T h i s  species i s  

taxonomically re la ted  t o  species having n=3 and n=4. It was therefore 

suggested tha t  N. rubi  had originated a s  a r e s u l t  of allopolyploidy. (mLLF: & 
. r  

t BOLLAND, 1967). 
e*, c 

During the  last  two years the chromosome numbers o f  more than 40 other 

spider  m i t e  species were detemined. The r e s u l t s  are given and discussed 

i n  the present paper. So f a r ,  the  chromosome complements o f  !Y7 species are 

known, a f igure  representing nearly 10s of the t o t a l  number of  spider  mite 

species described. 



- 3 -  

Methods and material  

Karyotype determinations were performed on eggs containing young 
undifferentiated embryonic t i s sue ,  using the orcein-squash technique. 

of 1% sodium c i t r a t e  i s  added. Then a cover s l i p  i s  put carefu l ly  on the 

object, After t h i s  treatment with sodium c i t r a t e ,  which takes about one 

minute, a droplet  o f  3% aceto-orcein s t a in  is brought under the  cover s l i p  
draining o f f  the sodium c i t r a t e  droplet  with á piece of f i l t e r e d  paper. 

After a 5 t o  1% minutes s ta in ing  period of the i n t a c t  egg, tNe hctual squashing 

is done. The objects a r e  embedded dikect ly  i n  an Euparal medium. 

no difficul$ies with polyophageous species accepting bean (Phaseolus vulgaris L,)  

as swtenance, A detached leafcul ture  (cf HELLE, 1965) was then used which 

made it possible t o  examine the progeny o f  mated as w e l l  as t h a t  of 
m a t e d  females. The following species were kept i n  cul ture  on bean : 

For t h i s  %chnique, an egg i s  placed on a microscope s l i d e  and a droplet  

Preferably, a species was cul t ivated i n  the laboratory. This presented 

Eutetranychus banksi, Eu. o r i en ta l i s ,  Eu. e l i e i ,  Oligonychus bessardi,  

O. sy lves t r i s ,  Eotetranychus imerinae, Eo. paracybelus, Eo. ranomafanae, 

Tetranschus a t l an t i cus ,  T. ludeni,  T. neocaledonicus and T. tumidus. 

Munger cells  ( o f  GUTIEREEZ, 1967) were used f o r  those species which could 

not be reared on beans. For t h i s  method we depended on the a v a i l i b i l i t y  of 

the hostplant i n  the imnediate surroundings of the laboratory. I n  t h i s  way 

the greater  pa r t  of the species were studies.  For some species.we had t o  

a&& do with examples of eggs gathered i n  the f i e ld .  The species,  l o c a l i t i e s  

and hostplants a r e  presented i n  Table I. 

Results 

It w a s  possible t o  determine the number of chromosomes i n  a l1  species 

under investigation. Often, several  dozens of  getaphase-plates were found 
i n  the embryonic t i s sue  of  one egg. Therefore, a l so  the species wheke the  

sample o f  eggs s tud ies  was small, the nmber  of chromosomes of  the 

par t icu lar  species was determinable. 

The chromosome numbers of the various specie.s are given i n  Table I 
photomicrographs of the karyotypes are presented i n  P la t e s  I and II. 



TABLE .I 

Chromosome numbers i n  d i f f e ren t  spider  mite species. Egg number i n  parentheses. 

N = The Netherlands M = Madagascar 

Species Location Xostplant Number of chromosomes 
i n  randomly i n  eggs 
k k e n  eggs obtained 

. from unfer- 

Subfanily Bryobiinae Berlese 
\ 
? 

Bryobia rubrioculus 
(Scheuten) 

Bsyobia praetioda Koch 

Porcupinychus in su la r i s  
(Gut . ) 
Petrobia h s r t i  (Ewing) 

Petrobia l a t ens  (Willer) 

Subfamily Tetranychinae Berlese 

Eonychus curt isetosus Gut. 

Eonychus grewiae Gut. 

Euryte tranychus madagasca- 
r i e n s i s  Gut. 

Eutetranyclms grandidier i  
Gut . 
Eutetranych-us c l ie i  Gut 
and Helle 

Eutetranychus ran ja to i  Gut. 

Eute tranychus orienta1.i.s 
Klein 

Eutetranychus banksi 
(McGregor) 
Oligonychus sy lves t r i s  Gut. 

Oligongchus andrei Gut. 

Tananarive 

Anis t e  rdam 
(11.) 

(N. 1 

Be ti oky 

Maevatanana 

Tuléar 

Ihosy (M.) 

(M.) 

( M o )  

(!f. 1 

Tul6ar (M.) 

Gramineae 

Sida 
rhombifolia L. 
Oxalis 
corniculata L. 
Gramineae 

Grewia lavana- 
l e n s i s  H. Bn. 

Grewi a f lavicans 
E. Bn. 

Nerium okander  
E. 
Phragmites 
mauritianus Kunth 

Plumeria a lba L. 

Befandriana- Rinorea greveana 
Sud (PI.) H. Bn. 

Israël Citrus  spec. 

Florida Citrus  spec. 

Tananarive Sida rhombifolia 

Ihosy (IT.) Grewia lavana- 

U.S.A. 

(M. ) L. 

l e n s i s  H. Bn. 

t i l i a e d  

8 (43) 



Oligonychus randriamasii 
Gut. 

Croton sp. 

Oligonychus gossypii 
(Zacher) 

Majunga 
(M. 1 

Grangeria sp. 

Oligonychus bessardi Gut. Tananarive 
(Me) 

Oxalis corniculata 
L. 

Oligonychus virens Gut. 

Oligonychus nonsarrati Gut. 

Melinis minuti- 
flora P i  B. 

Tananarive 
(Mi 1 

Panicum maximum 
Jacq. . 

c Oligonychus pratensis 
(Banks  ) 

TÙ1éhr 

Majunga 

Tuléar (M.) 

(a; 1 

(M. 1 

bactyloctenium 
capitatua A. Camus 

Oligonychus chazeaui Gut. Hyyhaene shatan 
Boj. 
Vitis vinifera L. Oligonychus coffeae 

(Nietner) 
Oligonychus quercinus Birst Quercus robur L. 

Tú1 éar (M. ) Anatetranychus tephrosiae 
(Gut.) 
Eo te tranychus bef andrianae 
Gut . 
Eotetranychus sakalavensis 
Gut . 
Eotetranychus tulcarensis 
Gut . 

Mundulea pungens 
Vigu . 
Croton sp. 

Befandriana- Phyllanthus sp. 
Sud (M.) 
Befandriana- Bauhinia sp. 
Sud (M.) 
Ranoliiafana Rosa sp. 

Befandriana- Rinorea 
Sud (M.) grevema B. Bn. 
Tananarive Solanum auriculatm 
(M. 1 Ait . 
Tananarive Erythrina macrophylla 

Ivato (M. ) Tephrosia 

Ankazobe Cephalostachyum 

Majunga Hippocratea sp. 

(M. 1 

(M. 1 D. C s  

vogelii Hook. 

(M. 1 SP 

(M. 1 

Eotetranychus ranonafanae 
Gut 
Eotetranychus rinoreae 
Gut . 
Eotetranychus friebanni Gut. 

Eotetranychus imerinae Gut. 

Eotetranychus paracybelus 
Gut .’ 
Eotetranychus roedereri Gut. 

..- 

Eotetranychus grandis Gut. 



Schizotetranychus australis !PulBar (Mi) 
Gut . 
Tetranychus Toseus Out. Majunga (Me) 

,Te tranychus viennensis Goes (IT.) 
Bacher I 
Tetranychus p&icï. Gut; Ankazobe 

Tetranychbs luderd Zacher Tananarive 
(M. 1 

@J.* 1 

(Mi ) 
I r  Tetranychus kaiiphorae Gut f Ankazobe 

Tetranychus atlanticus Bosnia 
Mc Gregor (Yugoslavia) I 
Tetranychus neocaledonicus 
André 
Tetranychus neocaledonicus 
André 
Tetranychus tuidus Banks 

Louisiana 
(U.S.A.) 
Ihosty (M.) 

Louisiana 
(u. s .R. ) 

Mundulea pungens 12(9) 6(3)  
;Vi@, 
Medemia nobilis 8(1%) 4(10) 
Gall 
Prunus avim L. 3(3) 

Panicum uvulatum 8(3) 4(2) 

!j”bergia alata 6(10) 3(4) 3 ( 8 )  
Stapf 

Boj. 
Kaliphora madagas- k > ( S )  3( 1) 
aariensis Nook 
Humu3.u~ lupulus L. 6(12) S(l1) 3(8) 

6(29) 3 ( 2 )  S(l5) 

Gossy-piun hirsutun 6(1) S(1) 3 ( 9 )  
L. 

1 )  II I1 II 12(36) 6(20 )  Q(192: 
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With the  exception of Oligonychus pratensis ,  i n  al1 bisexual species two 
classes  of eggs were found, apparently having the  haploid and d ip lo id  numbers. I n  

those species i n  which eggs were s tudies  obtained from v i rg in  fmales the haploid 

nwìber occured. Al so  was found t h a t  eggs deposited by unmated fqp le s  y 

resul ted i n  males only. These two f ac t s  r e f l e c t  the haplo-diploid sex determination 

of the bisexual species. 

A s  f o r  0. pratensis ,  only 3 eggs were examined and the 8 chromosomes found 

presumably represent the diploid nunber. The sex ra t io  i n  O. pratensis  is such 
tha t  the females outnumber the males by far. 

In  the  populations of the species Bryobia praet5osa, B. rubrioculus and 

Petrobia l a t ens  no males were observed. For these par t icu lar  species  only one 

class of eggs was found with a number of 8 chromosomes, presumably representing 

the diploid nmber. Tetranychus tumidus i s  a species which exhibi ts  the f o r  the 

genus ra ther  unusual numbers of 6 and 12  chromosomes. A n  i n t e re s t ing  point 

about the populations of t h i s  spec'ies under study i s  noteworthy, It w a s  

observed tha t  i n  the pa r t i cu la r  population sex aberrants  occurred which had 

a malc appearance but which were extremely la rge  i n  size.  Closer examination of 

these g ian t  Liales learned tha t  they were ac tua l ly  intersexes,  however, with 

male charac te r i s t ics  predominating. The frequency of these giant  lnales a l so  

occurred i n  progenie of' unfer t i l i zed  females. Since i t  is  up till now impossible 

t o  determine the chromosome nmber i n  adul t  spider  mites, one can only speculate 

about t h e i r  cytogenetic basis.  The 192 examined eggs obtained from unnated 

females o f  T. tumidus only showed the normal haploid number of  6. I n  tab le  II a 
review i s  given o f  the  s i z e s  of various Tetranychus species, measured on 10 
l i v i n g  adul t s  o f  each species,  t o  give an impression of  the deviating s ize  
o f  T. turnidus. 

A survey of the var ia t ion  i n  chronosone numbers within the various genera 

examined (including those mentioned i n  HELLE 8c BOLI$ND, 1967) i s  presented 

i n  Table III. 

Discussion 

Three subjects f o r  discussion come t o  the f o r e  : i&.sex-deterdnation, 

karyotype-evolution and the  usefullness of karyotype information f o r  
taxononic purposes, 



We can be short  about sex-determination, a s  the r e s u l t s  presented here do 

not open new wiew points. A l l  bisexual species c l ea r ly  exhibi t  an arrhenolbkms 

parthenogenesis. This has been demonstrated with an a r b i t r a r i l y  chosen nunber 

of species and generations, by cytological and by rear ing means both. The f a c t  

t ha t  v i rg in  females do produce eggs, f a c i l i t a t e s  the evidence f o r  arrhenotoky., 

It should be nentioned, however, t ha t  most species of which umated females were 

i so l a t ed  had a lower egg-production than mos t  species of  which females had. This 
phenomenon w a s  denons t r a t ed  before wi th  2, neocaledonicus by GUTIERREZ (1967) . 

Thelytolrous species are  found i n  the Bryobiinse and not i n  the Tetranychinae. 

It is in t e re s t ing  t o  point out here t h a t  several  times a number of  Tetranychus 

species i n  the laboratory switched over t o  thelytokous reproduction. I n  a l 1  

caaes known, such thelytokous s t r a i n s  could only be maintained f o r  a l imited 
nunber of generationsc 

It needs no a r p e n t  t ha t  arrhenotoky is  the ancestral  type o f  reproduction 

of the Tetranychidae. The few data about other famil ies  of  the Prostigmata S.S. 

(Suborder Trombidiformes) , t o  which belong the Te tranychidae 

arrhenotoky i s  the predominant type of reproduction. 

ind ica te  tha t  

So far,  the chromosome conplerients of 57 species o f  Tetranychids a re  known. 

After t h i s  ipportant  extension of karyotype information, the first thing 

noticeable i s  the numericel var ia t ion  i n  chromosome nmbers  i n  most genera, l i k e  

Eutetranychus, Oligongchus, Eotetranychus, Schizotetranychus and Tetranychus. 

It i s  c l ea r  t ha t  the forner suggestion t h a t  a reduction i n  number o f  phylogenetic 
re la t ionship between genera would e x i s t  i n  the subfamily of the Tetranychinae, i s  

t o o  s implis t ic .  (HELLE & BOLLAND, 1967). 

I n  thc following discussion on the karyotypic evolution, i t  nust  be 

postulatcd tha t  our knowledge is  inadequate on two points.  Notwithstanding the 

grea t  number of netaphase-plates of the various species examined, we are  s t i l l  

uncertain about the condition of the centronere. This  iltlplies t ha t  i n  case 

of d i f fusecent r ic i ty ,  processes l i k e  fragmentation i n  the increase i n  chromosones 

may be involved. The second hindming gap i n  our knowledge i s  the r e l a t i v e l y  

l o w  number of eimilined species of the subfamily of  the Bryobiinae, 

i n  44$ of the species investigated.  The numbers n=2 and n=4 represent 21% and 

267; o f  the species concerned, 

A s  can be seen i n  Table III, n=3 i s  the typc number o f  the fmily. It occurs 
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I n  the random sample of 7 species of  the  Bryobiinae, the number n=3 i s  not 
found, a l l  specios of t h i s  primitive subfamily. exhibi t  haploid cwplenents  with 

e i the r  2 o r  4 chromosomes. This may be an indicat ion tha t  the ancestral  chromosons 
number of the family i s  not 3 but probably 2. 

The number n=2 is  found i n  the phylogenetically inportant  genus Eonychus. 

Owing t o  the nmber  of anal  setae and the absence of tenent ha i r s  on the 

- e .  

With respet  t o  changes i n  chroaosone nmbers ,  i t  i s  tenpting t o  hypothesize 

tha t  polyploidy contributed t o  speciat ion i n  spider  mites. The case of Neotetra- 

nychus rubi  Trägbd with n=7(whereas re la ted  species show n=3 and n=4) 

has already been Izentioned before (RELLE &: BOLLAND, 1967). The present 

invest igat ions o f f e r  new mater ia l  f o r  t h i s  supposition. We want t o  draw the at ten-  

t ion  t o  the genus Schizotetranychus, of which the species S ,  schizopus shows r2 

haploid complement with n=3, whereas S. a u s t r a l i s  has n=6. We fu r the r  mention 

Tetranychus tuiiiidus with n=6, which belongs t o  the ïlore advanced species  of 



1 

- 7 -  

Tetranychus, each with n=3. The b ig  s i z e  o f  y. twnidus, as compared t o  re la ted  
species (see Table XI) together with the occtmrence of sex-aberrants, a r e  

phenomena tha t  can be connected with a recent speciation 6f T. t w i d u s  by 
doubling of the chronosome complericnt. One could continue this view by 

conceiving the species with n=5 ( l i k e  f o r  instance Elotd-,&&ychus ;ranomafanae) 
a s  ailopolyploids,  And t o  re turn  t o  the Bryobiinae, the s i tuat ior l  i n  

Petrobia can also be seen i n  the SEXE l i gh t .  

unpalatable f o r  many cytolog5sts (c f .  WHITE, ‘1961 ; SUOMALAINEN, 1958). 
However, i t  i s  r e l a ”  t o  consider the pecu l i a r i t i e s  of arrhenotoky, since 
the evolutionary p o s s i b i l i t i e s  r e su l t i ng  from arrhenotoky seem d i f f e ren t  from 
those aninals with diploid sexes. 

Polyploidy as a f a c t o r  f o r  speciation i n  bisexual animals is ra ther  

E s t a b l i s h e n t  of genome nutotions i n  zygogenetic bisexual animals meets 

with serious d i f f i c u l t i e s .  These d i f f i c u l t i e s  r e s u l t  from the f a c t  khat f o r  

propagation the nutant depends on a sexual par tner  of the wild-type. It may 
be t h a t  the nutat ion i s  expressed i n  some phenotypical change with causes 

an instantaneous reproductive i so l a t ion  of the uutant. In  case of polyploidy, 

f o r  instsnce,  an increase i n  s i z e  can r e s u l t  i n  physiccil non-correspondance of 
the gen i t a l i a ,  o r  i n  lack  of mutual a t t r ac t ion .  But even i f  the mutant is  f u l l  

conpatible with nornal, l o t s  o f  hindrances can pr.:vcnt establishraent, I f  sex 

i s  balanced by a chronosonal mechanisni, the upset i n  balance nay cause 

s t e r i l i t y  axongst the d.escendnnts (cf MULLER, 1925). 
In aninals  with an arrhenotokous reproduction the chsnce of establishnent 

of genom uutat ions seems more fovourable, f o r  t h i s  reproductive type 

offers an escape t o  the nutat ion,  as the mutant female can mate with her  

parthenogenetically produced s o n s ,  T h i s  would be an opportunistic way i n  

which instantaneous d i f f e ren t i a t ion  can occur rese21bling the p o s s i b i l i t i e s  of 

nonoccious organisas. Arrhcnotoky ccn be considered i n  t h i s  respect as a kind of 
“nonoecy i n  timelt. However, i t  i s  d i f f i c u l t  t o  appraise the evolu t ion is t ic  

value o f  t h i s  poss ib i l i t y  inherent t o  arrhenotoky. Especially with respect 

t o  polyploidy, the question a r i s e s  whether te t rap lo id  females can produce 

dip3oid sons. 

obscure. In  a study on the occurrence of giant  nales  and intersQXcs in t3-i 

inbred line of Tetranychus u r t i cae  Koch i t  was shown tha t  the g ian t  nales i n  
t h i s  inbred l i n e  were diploid and produced v i s i b l e  spermatids (mLLE, 
unpublished). We mention these f a c t s  t o  i l l u s t r a t e  t ha t  diploidy i s  not per sei 

nale-dcteruining. 

. 
Y 

The genetic bas i s  of the haplo-diploid sex-determination, however, is  st i l l  



TABB II 

Range in size of different adults of Tetranychus-species. 

11 (uniparental 
giant males) 520-570 270-310 

fenal e . male 
lerigh width length Wid%li 

, .:., , ,,, t , , * ,  

T. urticae 490-515 290-303 310-325 165-195 
T. pacificus 490-530 280-295 325-340 165180 

T. atlanticus 500-530 290-310 295-325 170-185 

T, neocaledonicus 490-530 300-325 2915-340 170-185 

T. tuaidus 610-630 390-415 375-400 210-230 

I 



TABLE IIT 

Chronosone conplenents in different genera of the Tetranychidae 

Genus Species 
asmined 

Nmber of species with haploid complenent 

2 3 ’ 4  5 6 7 

Bryobkn 
Tetrahycopsis 
Porcupinychds 
Pe trobi a 

s 
2. 
1 
2 

P 

1 

3 

1 
1 

Subfamily Bryobiinac 7 2 3 

E ony clius 2 2 
Eurytetranychus 2 1 1 
Eutetranychus 5 1 3 1  
0ligomg;chus 12 4 3 3  
Panonychus 1 1 
Anatetrmychus 1 1 
Neotetranychus 1 1 

Schizotetranychus 2 1 I 
Tetranychus 12 9 2  1 

Eotetranychus 12 3 6 2 1  

Subfanily Tetranychinae 50 10 25 10 -,2 2 1 

Fmily Tetranychidse 57 12 25 15 2 2 1 



- a -  

Our scept ical  a t t i t u d e  towards polyploidy is due t o  our conviction tha t  a 

more de ta i led  study i s  needed f o r  the  cases nentioned. More normal processes, 

l i k e  dissociat ions o r  fraguentations can r e s u l t  i n  s i n i l a r  figuses. 

Renains an evaluation o f  karyotypic infomat ion  f o r  taxonomic purposes. 

It i s  beyond doubt t ha t  karyotypic informt ion  i s  a useful  t o o l  f o r  the 

acarologist .  In  a heterogeneous genus like Oligonychus the chronosone nwbers  

are ind ica t ive  f o r  the divis ion of a nmber  o f  sub-units. An in tegra t ion  

of  the karyoty-pic infornation, with norphological and biological  d i sc ip l ines ,  

w i l l  be presented i n  a separate paper (GUTIERREZ, HELLE & BOLLAND, 1970)- 
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the Advancenent of Tropical Research (W.O.T.R.O.) and the Uyttenboogaart- 
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n a t e r i a l  suppl-ied. by Prof . Z .AVIDOV, Rehovot , Israël j Prof. HOB . BOUDEEAUX, 

B&ton-Rouge, U.S.A. ; Dr F.F. SMITH, Bcl t sv i l le ,  U.S.A. and Mr R. v. d'. VRIE, 
Goes, the NetheMands . 

The senior author wishes t o  express h i s  special  g ra t i tude  t o  M e  ROEDERER, 
Director O.R.S.T.O.M. a t  Tananarive, f o r  various f a c i l i t i e s .  
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P U T E  I, Photomicrographs of n i t o t i c  s tages  i n  egg squashes of d i f fe ren t  

spider n i t e  species. Magnification 1gOOX. 

1. B i  rubrioculus, 2n=8 
2, B. praet iosa,  2n=8 
3* P. h a r t i ,  2n=4 
4. P. h a r t i ,  n=2 
5+ 8 .  grewiae, 2n=4 
6. E. grandidi’eri, n=2 
7. E. o r i en ta l i s ,  2n=6 
8; E. o r i e n t a l i s ,  n=3 
9. O. sy lves t r i s ,  n=2 
16, O. r and rmas i i ,  n=2 
12; O,  bessardi,  2n=8 
13. O. bessardi ,  n=4 
14. O. nonsar ra t i j  2n=8 
15. O, nonsarrat i ,  n=4 

P la t e  II. Photonicrographs of n i t o t i c  stages i n  egg squashes of diffe2ent 
spider r i t e  species. Magnifica-tion ‘1gOOX. 

16, O. coffene, 2n=6 
17. A. tephrosiae, n=3 
18. E. befandrianae, n=4 
19. E, ranomafanee, 2n=10 
20. E, ranomafanae, n=5 
21, E. iner inae,  2n=6 
22, E. paracybelus, 2n=6 
23. E. roederi ,  2n=6 
24. S. a u s t r a l i s ,  2n=12 
25. T. kaliphorae, 2n=6 
26. T ,  a t l an t i cus ,  2n=6 
27. T .  a t l an t i cus ,  n q  
28. T. neocaledonicus, 2n=6 
29. T. tumidus, 2n=12 
30, T. tui:;idus, n=G 


