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by K o j i m a ,  G i 1 1  e s p i e niiil ‘I‘o 11 a r i (1970), M II - 
k a i , M c 1 1 c r niid C Ii i g ii s a (l!)71), C: Ii a r 1 c s \v o r t 11 

.aiid C 11 a r 1 e s w o r t Ii (l973), M 11 k a i , W n t n 11 a I> e aii(l 

Y a in a R ii c Ii i (l!V4), 1, a n R I c y , ’I’ o 11 n r i aiid K o j i - 
rn a (1974). aiid h.1 u k a i aiiil V o e 1 k c r (1977); n i i  11. p.irid- 
.doob.<curo niid D. /wrsincil¡.r by L e w CI II . 
t i I I  (1!)71), 1’ r n k a J Ii (J074 niid l97C,), 1’ r a k a s 11 niitl 

M e r r i t (1972); on D. robusta by 1’ r a k a a 11 aiirl L c v i - 
t a ii (1973 aiid 1!)74); oii D. pntrniti hy N a i r niid n r n c i 2 

(lí)71); and on D. subohscura by Z o u r o s riid K r i in - 
% a s  (1073); Z o u r o s ,  K r i i n l i n s ,  l ’ s n k a s  aiid 1,011- 
k a s (11t74) ; L o 11 k a s aiid K r i in ti  a s (1!)7ti) ; 1’ i ii s . 
k r r ,  1 . a i i k i i i e n  arid S p c r l i c h  (1978); C l i a r l r s -  
w o r t l i ,  C I i a r I e s ~ o o t h ,  L o i i k a s  riid M o r g n n  
*(i97!)) ; L. o u k a s , K r i m 1) a s aiid V r r z: i ii i (1117!l) ñiid 

1’ i ii s k e r aiid S p e r I i c Ii (1973)). 

D. subob.~c*rn is an autochtlioiioiis eiiropc:in sprcirs, whosc 
~geograpliical distrihution does not secm to havc hecii iiiiicli 
affectcd by mnn, al least until rcceiiily. I t  Iiñs a ricli polyiiior- 
phism ¡ti al1 tlie cliromosomes atril niany arrniigriiieiits s l i ~  
latitridinnl clinrs, whicli in general are tlioiiglit to IH: ada1)tivr. 
NI tliis, iiiakes of D. sftbobscurn aii idrnl mnirri:~l for tlie analysia 
.of tlic associatioii I>etwcen cliroiiiosoinal arr;iiigriiieiit.q aiid 
allozyiiie allclcs or c~ectromorphs. For tliis reasmi, siiice 1974 
~e began aii analysis of tliis subject iii  iratiiral populatioas nf tiiis 
.specics. In this paper wc prcsent tlir reliiilts ohtniiietl oii tlie O 
diromosome, 1he niost polymorpliic iii tlie species. Tliree nllory- 
m e  systenis coiitrolled by geiies of ihis cliroinosonie. d s t ?  1iiz:IiIy 
pnlyiiiorpb¡c, Ii;ivr t m i i  aiialyscd. Arcorilitig to G i I I e s 11 i e 
aiid L a n g I e y (lW4) tlic allozymrs can he srparatcd iiito two 
categories, tliose traiisformiiig siibstrates cxtrriial to tlie organism 
nnd tliose acting oii iiitracelliilar siibstrates. Usiially, eiizyriics n f  
tlic first groiip are active 011 a varirty of externa1 siilntrntcs arid 
this scems to be correlated with a liigher polyinorphisin in tlielie 
enzymea. Tlie allorymes studied in t l i is  paprr are iiicliided iii tiiis 
groiip. 
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l ' r p / . l  . S v s i r i i i  

AÍ iii tlir I,ap aystriii tlir aIlrlr3 of I'ept-l sliow ;i rcgtilar 
pwRr:ipliicnl varintioii. T i ic  I'rpt-i*'* allrle increase* from ilie 
Nortli to tlir Soiitli aiid tlie revcrsr i q  triie oí tlic Prpt-l'." allek. 
Ilow<itcr, iii i l i i s  GISC thrrr is ai i  cxcrptioii:  11ie popiilations froni 
tlie C o n i r y  Islsiitl~ have a IiigIi frcqiicncy of tlie Prpt-ll.w allelc. 
iii spitc nf i ts  sitiistion iii thc Coiitli-Wcqt I>oiiiidnry of thc dlr- 
triliiititw r i f  tlir s l i r i i r z .  
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l'lic rcsiilts obtained for tlic tlirce aliozynie systenis agrcc 
tvi i i i  tliosc o1 C Ii a r I c s w o r t 11 

r /  al .  (l!l7!l) niid 1. o u k a s r /  nl.  (197!l) iii scvcral Greek aiid 
I%ritisli popiilatioiis nnd iii otir Spanisli popiilatioii ; tliere i s  also 
ngrrrriirtit witli tlic rrsiilts of M a r t ¡ ti c z (. a 11 r c r a (l9Sil) 
iii  popiilntiotis froin tlie Caiiary Islantls. 

I t  i s  difficiilt t o  roniparr tlir resitlts of 1. a k o v a a r a aiid 

S a i i  r a (l!l7i), S n t i  r a QI d. (í!E.?) arid 1' i n s k e r cI 
al. (1978) for Ilie l.ap systriii w i t l i  orir data Iirrniizc oí tlic diflcrrnt 
trriiiiiqitrs niid trrttiiiiolnyy iisrd. 

Z o ii r o 3 rf 111.  (1!)74). 

~ S S í l ( ' 1 A T I O N  IIF.T\i EEN Ai. i .ClZYMF.í  ANIi ( I I R l i M l l S O h I A l ,  ARRANGELIENTS 

7.1 t r s t s  l iavr I)ciii  prrforrrir~l for rvrry popiilntioti aiid alloryinc 
systvin, iii ordcr to provc wlirtlirr tlir diífcrciit alleles are rnii- 
<Ioitily distril,iiictl aniorig tiie dilímrit rlironiosoirial arraiigemcitts. 
'l'lir nssociatinn lias not I>ocii t c ~ t r d  iii tlic popiilations froni tlic 
(:aii:iry Irlands and Matlrira. prartically tiiorioinorpliic for tlie 0- . , 
ar1;iiigriiiriit. 'l'lir assoriation Irrtwrcii tiir allrlcs of the 1 3 - 5  

systrni :iii~l tiic cIiroinosomaI arrangriiiriits has lecti stiidied only 
i t i  t l i c  popiilatioris wlirrc O ,  . , , , i s  prrsriit, I~cai tse  tlic lociis fnr 
i l i i s  rs1ir:isr i s  Ii,<-atrtl iii tlir rrcioii oí tlir o, invrr<ioti. 

A.i . ioci , t / io I f  hrbivcrir I.ap o l l p l p s  niid 0 r k r o ~ ~ t r ~ s o t l i r  ~trrott~tfttrtiis 

*l'lir arraiigcniriits of tlir O clironiosonie Iiavr h r n  sortcd irito 
two classcs, o,, n i i d  O,, ,. Iii tiir 0, . , class are inclitded al1 the 
nrr:liipwiriiis of ilic 0, . . pliylnd ; in tlic O., class tlic nrrangemcnt 
O,, 1'111s aii tiic arranKriiicnis I r i t i K  stnii(Inrd iri tlic extreme of 
iIir dirntnosnrrir. wlirre tlir inversioiis O, , are lorated. 

.l.lir allrlcs CBf tltc I.ap systriii Iiñvr also Iwcti grouped into 

t w o  rlassrs. I ~ p l " "  aiid i,api la ,  tiie inaiii aiirlrs in tlre popcilaiions. 
I i i to  t)ic 1,ap' Ii class arr iiicliidrd tlir Lap' " and L.ap'." alleles. 
' ~ I I c  Iast onc I1as IOW freqiicncics iii most popiilations and i t  is 
aasociatrd witl i  O., likr 1,apI.". 77ie Iaipi.** class includes the 
I,apl."* niirlrs aiid tliosr witli lowrr trinvilities. LI~'" aiid I~ap'*' .  
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i c ~ i i i  an<l I{oiida, iliere is a sigiiificant deviation froiii a random 
coiriliiiiatioii of Est-ii alleles and clirornosome O arrangcmciils. 
'rlirse popiilatioiis sliow an associatiori IRtweeri Esi-5'~'' and O, 
aii<1 I)rtweeii 1<st-6'.'* aiiil O.,. Witli tlic exceptioii oí tlic populatioii 
froiii Córdolm, iii tlir oilicr popiilatioiis thrre is a tendency lo 
tlic. sanle associntioii, biit i t  i s  iiot statisiically significant. 11 we 

atld the x* valties of tlie association tests of al1 Ilie pnpulations n C  
,,l,laiii a v a h ~  of x' = 'Z,~,.l't for 7 degrccs oí freedom, giving a 
sipificant association at  ilir lcvci oí 0,001. Then. association i3 

prrsrrit in  tliis case too, lmt lrss stronR than iii the prcviocis oiier. 
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