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Summar!. Sccci protclrl profile\ of ninc ciiplu~il cpcclr\ 
(2n  - 20). ten ~ c t r a p l o ~ d  ;icccs\ions. 1\40 s)ntl1ct1c ; ~ r n p h ~ -  
d ~ p l o ~ d \  and I \ \ O  a u t o t c ~ ~ - ; ~ p l o i c I  ( 7 n =  40)  wcrc \ t ~ i ~ l ~ c c l  
uclng SL)h-pol!:~c~-! Ianl~tlc gel e lcct rophorc\~\ .  Uh i l c  the 
gcncr;tl prcifilcs .;uggcstecl cons~dcrahlr  l i~~n lo lop?  aniorlg 
tllcsc tax,) In spltc of s p c c ~ : ~ t ~ o n  and piold) iiil't'r~cncca. 
; ~ p p r c c ~ : ~ h l ~ ,  F C I ~ C L I C  ilrI'Tct-c~icc\ \vcre present to \ L I I > P O ~ I  

the rx~stitlg ~ C I I ~ I I I I C  d ~ \ ~ s ~ t o n a  ;111d \ u b - d i \ i \ ~ o ~ ~ ' r  111 the 
section A~-;lclu\.  4 liigli ~Icgrcc  ol' rcl:ll~cinsll~p uaa  In- 
c11ca1cJ h r ~ a c c ~ i  I I IC  t ~ ( 1  ciiploici 0 1 .  iirrrlrircir.\i\ 
conlamilug thc A gCrlomc anti 3 ,  i ~ ~ r r r z i ~ ~ ~ i i  (IC'(i 5710) 
c o ~ l t a i n ~ t ~ g  tlic B gcntrme) .ind tctraploid\ :1. ~!io~rri~.ii lo 
4 I r ip~~yrrr ,~i  (211 = 40) cont:i~rling AAHU grllumc. S im~la r  
rclatioti\Iiip~ a ~ , t - c  recorded beta ccri the AADU s ) n t h e t ~ c  
; ~ n l p h ~ c i ~ p l o ~ d  ;tnJ tllr PI-olilr obta~ncci from thr  I I ~ I \ ~ L I ~ ~  

I 1r1tc111 I t i / l i~rIicll\ . \  i l l  1 / l ! i l l i  I l lggcstll lf  
t l l ;~t thc\c t ~ ~ o  tt~ploicl \pccic\ u c r r  the donor \  ol [tlr A 
and B gcnolne. rcspectivcly. to tetr:ipioiii .4. r!~oirlrioitr 
, ' I .  11 ly!il,cirL,lr 
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Introduction 

Sccd proten p r o l i l e ~  have hecn a pourrful  techniilue for 
ascert;tininp pcnetic hcmolog) at thc mcilcc~llar Icxel i~t id  
t;)r r e ~ l ~ i n p  t:ixonomlc and phylopcnctic problems 
(Lactizinsky and  tl\.lnowiti. 197')). I n  tht- section Arachis 

* Suhrrt~ttrd a. Journal Article No. 11 14 b) 1tllcrnattun;ll Clops 
Rchc'lrcl~ l ~ ~ s l ~ t u l c  for thc Scnll-Arid TI'0Lll~h II('I<IS/\-I I 
* *  l o  whom c~irrc\pondcncc should bc .~ddresuc(I 

o f t h e  ycne~i, Irri(li i \ .  ph!Io;~cnct~c relaltonshlps a n i o n  
1lifli.1-cnt >pceic\ 11~1vc bccn traced on the basis rnorl>ho- 
Icip~c;~l. pt11 topcc~gr;~ph~cal  ;ind cy!openet~cal data  (Sinph 
I Q X S )  T'Iic\e \ t u d ~ c \  rc\c,iii.J that mosl t i ~ p l o ~ d  \+lid vpc- 
c ~ c $  ( 2 1 1 ~ 2 0 )  l i c ~ \ c  ;I c o ~ ~ i ~ i l o t i  ..\ get1~111~r. wherc:~\ 
. l .  l~(iii:oc 01 has dlfl?rcrit gcllomr.. de41gnatt'd U. T'lic h 
iinil H gcrlcimc\ L ~ r r  homcicoiogou\ and tt>grther constl- 
tutc lllc cullt\ atecl tctri~ploid . 1  I I I ~ / ~ I J , ~ o ~ ~ I I  (2n = 401 
(51n;trlt ct ;il 1Y7S.  St;ill\rr and L)alm;ic~n 1981: S1ng11 
and Mosi  Ic)X7) (;cnomc an;~l!si\ (S~ng l i  :tnd \,lo\ 
lc)X3) and the h!br~d~rat ion of cu l t~ \ ; i r i  ol' .I. IIIIIIIXLIL,LI 
w1t11 iyn the t~c  aniph~dtplolds  of the :\ and D grnomc 
species ~ S ~ n g l i  1085) rr\c;~lt 'd Ihar . 1  I~i l~r~glrc i i  15 a acg- 
111cnt:tl , ~ l I ( i t c t r ap l~ i~d  c \  o l \cd  through the ;~mpl l~chp lo~d-  
i / a l ~ o n  o r  an  :\B hyhrltl. '4, hilrizil~ f i r  IS helir\cd to he tht. 
111o1.c p r t i h~h lc  t l ~ t l o r  ol'thc ti gcnomc anel 1. iii~ririr~,iivi\ 
'inel o r  :j. ~~r / lo . \~ r  01. the A ~ C I I O I ~ I C  

.2ttcmpt\ h a \ c  been nlaclt t o  e \ t ;~hl is l~  apeclrs rcln- 
r ~ o n s h ~ p >  ,inlong hot11 hroacl group\  ancl ;Imorig \pcclc\ 
(if tlic hecllun Arachia usirlg sccd protrin and Iror>lni. 
PI-0li1c.s and ~ n u i ~ ~ ~ n o c l ~ e m ~ c a l  c h ; t r a c t c r ~ / a l ~ o ~ ~ .  HOMCV- 
i.r. rhc ~n t ' c r cncc  that can be tir:lwn from thcse htudie\ 
a t e  fragnlcntar! and hiivc not a l u q s  cc>rrrspc>ndcd with 
those from prc\iou\ invcst~gationr (CIicrry 1975; Klo/o- 
\ a  ct al ,  1083 ;I. h. Kr~i luna and M i t r ; ~  1988). The present 
\ tud> 15 ;in c.;lcn\lon ol ' thc genome ;tnril)scs cal.ricd olil 
by Sing11 and Moss (10811. 1'183) and Slngli (19XX) L I S I I I ~  

111c same set of .4ru1,lrr\ \pcclcs and cl~lttpcns froni 
:I, l (~lio~irc.li  rel7rcxnting a spt 'ctru~ii of pcnomic van- 
; ~ b ~ l i t y  Protein p r o l i l ~ , ~  or the amphid~ploids .  ilutcr- 
tctraploidc and a lliixture or pri)trms from t\ro of the 
most pr~>h:rble a~iceatral wild .lrrrr.l~i.\ spectcs w ~ t h  A arid 
B genomcs u r r c  ;ilso atudirtl to \eril) ,carl~er conclusrons. 
Onl! proteln profiles were used hec;~usr the! ; ~ r c  relative- 
I! stablc ;ind :titer slowly d u r ~ n g  evolution (Margol ias l~  
and t i t ch  li)hX: McL>:it~icl 1970) 
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Wlatrriais and lnethods 

0 1 1 ~  \ee(l i i 1 ' ~ ' l ~ I l  1;1\;1 \ \ < I \  ~Ic~0rtlc;ll2~1 i111d ~ I ~ I U I I ~ I  Ill  il 1111~rt31 
\x 1t11 1nc\rIc. . A ~ ~ C I L I I  10ll 111% t)l ~>ohtlc~-ccl \;11111ilc \\;I\ ~ I i f ~ i ~ t c d  
u ~ ~ t i  I nil i r - I i ~ \ ~ ~ ~ i i .  T'hr ~uhcs ctr1ll;llnlng the ~>oadcrcd \ L ~ n ~ p l c  
N L Y C  ~ I I I X C ~  I'CM 70 ~ I I I I I  ;11i(I tlic I I ~ \ ~ I I I C  \+;I\ ~ic i~ i i~~ tcd ,  Thc < I L + ; I ~ .  
led ~ ; i h c  \ \ , I \  tlric~i L I I I ~ C I  \ ; I C I I I I I ~ .  l t ~ ~ c l  ,iho11t I0 tl~g 111 ilic 
lio\\~icrcd L L I ~ ~  \ \ ' I \  1~1hc11 lor ~ > I ~ I I L , I I ~  C \ ~ S ' I ~ ~ I I I I I  I>> ~ I I I Y I I I ~  1 1  

u ~ t l i  I 1\11 ~ L I I I L , ~  tTl<lS-ll('l pll 7 . 5 .  %I ni i f )  lor (10 ~ i i i ~ i  T ~ I C  
i,implci \ ~ c i c  ~ C I ~ I I I I ' L I ~ ~ L I  liir iilln '11 I?.(lOO rp111 111 ,111 Iqipcli- 
ili11-l C C I I ~ I . I ~ ' L I ~ C .  lht rllpi'l'liiilillll \\.:I\ I . C I I I I I \ C ~  < I I I ~ I  I ~ c  Lir(>tCIIi 
N , I \  e \ r~t i~ ,~tcd 11) ~ l i r  I I ~ \ I I >  cr ; i I  n ~ c ~ l i ~ i d  (1051 ).  

4:1nip1c.r \icrc Irc;~rcd \11tl1 I KIS hul'I'c1- c t~~~t , t~rr~r ig  vcidiurl~ 
dodcc!I \uILltc (Sl3S). $l!~,crol ~ t i d  hroniophctiol hluc ;ICCLII-11- 
111g I O  tlic tiictl~od t ~ l '  1 c ~ c ~ i i ~ i i l ~  11070). Llc~troplicircs~s co~i-  
ducrctl 011 I? i " , , .  p o l ~ ; ~ c r ~ l . ~ m ~ d ~ ~  blah gel\ conr;l~n~ng SIX h! 
10dd111g \ ; I I I ~ P I C \  C O ~ I I ~ I ~ I I I ~ I ~  e~111,il ;1111t1~1titi 0 1  protcln. the eel\ 
i4crc Ii11cr \ l s ~ ~ ~ ~ ~ * ~ l  \<!I l l  < ' O O I I I ; I $ \ I ~  f3r11~1;irlt B ~ L I ~  <~-? .%l .  I'tlc 
niulccul'lr \rc~glit l~l;iskcr\ 11x4 were phi~\pho~-!lari> h. 
V"..(kl)a. h0\111c sci-~lln ; i l t>t~n~~n.  O ( I . ~ ~ L ) ; I :  o\iilhumcn. 
JS kl)a: carhon~c ,tnli!dr;isc. il hI1:i. \o!bea~i tshpvn ~ n l i ~ h ~ t o t  
21.5 hL):i. LIIILI I > \ ~ I Q I I I L ,  l4 ,4 kDCl 

Var~atlonj In thc pt i \~t~on ol' the hand\ III  arl! I.llle \vcrc 
c\pri.bscd in lic\cilu~~ci~i I;~ctor (Ill) \aluc\ T'hC hrtlli~ophcnc~l 
blue tlyc I r o ~ ~ r  ;II the hlillorn or I I I C  gcl \+a \  i~rhllr;irily ~ I ~ C I I  the 
\aluc I .  uliilc 111c 101) 111' the gel wiia ~ I V C I I  H \ ;~ luc  of' /cro. T l~c  
Kl' \ ,~luc or ;I pal.tlci11ar \ari;inl hand was p r i ~ p o r ~ ~ o n ; ~ l  to the 
di\tn~icc hctwecn tllc two rclkrcnce st;~nd~~rcls ( I  c.. !I and I )  I'hc 
KC \ , ; I I I IC liir each hand \\;I\  computed fl-om Ihc ~ I I C ' I I I  vfobscr- 
v;rtlons i~h l ;~~nc t l  litim ttirc~, intlepe~itlcnl el~*ctroyihorct~c run\ of 
\ ~ ~ ~ I I , I I L -  extriIcll(~l~\. 

'l'lic p c r c c ~ i ~ ~ g c  sirii~I;~r~ry hctwceli d~l'I'crcnt put.\ of apcclcs 
'itld c~~ l~ ig t ' n s  uii\ ~ i i l~u l i~ t ed  h\ adapt~ng the nicrhod oi' Ladinn- 
% k )  and H y ~ i i o ~ i t /  (1970). 

T ~ C ; I L I I I ~  p e r c ~ ~ i t : ~ ~ ~  cl~\vlnl~l;~r~ly :IS tlic ~ C I I C ~ J I I I C ~  statistl- 
c;ll d~\tancc. we gr~iupod the I;I.;;I Into cluslcr\ uhilig Ihe Tochcr 
mctliod (KLIO 19.52). 

The  protein profiles of 23 specles ;lnd culligens are  pre- 
sented In e l e c t r o p h o r c g r ; ~ ~ ~ ~ ~  (Thhle 1. Fig. 1 ) .  A ttit:tl of 
I9 band5 were re\olvcd In these taxa. The max~lnurn 
nulllher of 'bands  ill any t:~xorl (i.c.. 14) was recorded I ~ I  

the tell-aplo~d : I .  r~rorrrii,olir. Rf  value\ ol' these birnds 
ranged fruni 0.303 LO 0.894, O n  thc basi\ of Rf values the 
burl& \tcrc cla\\ified Inlo live groups. ( I ! very slon In(>\- 
lng (0.293 0.312). ( ? )  slon moving (0.429 0.4XX). ( 3 )  
rnedi~1111 mo\,lng (0.512 0.541 ). ( 4 )  Fa.;( movlng (O.OO6- 
0.750) and ( 5 )  vcr! his1 niovlng (0.765 0.894) ( l;~blc l ) 

Sevcn ,pe~,iei I'roni genomr A and t h o  ;IcccssIcon\ ot' 
.4. /lti/r:oi oi ciint;ilning g e r ~ o n ~ e  H shoned  a slmllar num- 
her 01' total bands. 'The .Agmornc  specie\ had a greater 
11~1rnhi.r 01' simllar bands  ant1 thcreh) a lilgher percent 
i ~ i l r t  0 IOO",,). They diap1:lyed a grcatcr genetic 
I~omolog? among  tllcrnsel~e5 than they tlitl 1 ~ 1 t h  the two 
accc.;sicins of . I .  hiiri:ocoi and.  therefore. st;~ttstically 
formed a iepar;lle clusrers (Figs .  1. 2 ;  'lbblc 2 ) .  Wilhin 
the peno~l ie  A spccrcs. .l, t rc , t~occrr~~~i  and '1, c~/rrnt~oc~rr.~c 
(k:~g. I. 1,111es I a nd  2 )  had an  identical nunlber ol'btunds 
nit11 > I I I ~ I I ~ I -  mobilrt) and tllerehq 1001'% genetic homolo- 
g!. but ct.~-i,~in h;~ricis in .4.  (1iiic~oi~rrc.c~ dld not resolve to 
a s ~ m l l ; ~ s  intensit), par t~cular ly  in group 11 a t  l i f  ~ a l u e s  
0.429. 0 J.35 and 0.147. .1. ~~trrc/c.rrir.\ii and ..I. corrc~rr/iriii 
had th r  lea\[ n u ~ n b c s  ol ' \ imilar h;rnd\ with othcl- A gc- 
nornc speclcs n i t h  percentage similarit!, ranging from 
47",, to 67 ' ' " .  O n  the hasis of dissimilarit). thcsc two 
specie\ st;~~i\lic:ill! Sormc~l another  group (Fig .  2 ) .  The 
other 12 gcnotnc species. '1. .\!oroccrrpo, '4 ,  i~/rerc~oc~rr\~c~. 
.-I. ~.i/io\ii ,  :l, tIrircrr~c~rrti.\ ;inti .Jrai l r r v  sp. 10038 and the 
sytithct~c autotctrnploids and arnphidlplolds were geneti- 
call) s ~ ~ n i l a r  with percentage similarit) r:ungltlg from 
54",1) t o  1110" , I .  I'he r\vo .1, hirri:ol.oi acccss~ons formeci 
one  group w ~ t h  its letraploid i ~ n d  di fkred from each 
o l h c ~ -  h! a slngle band ;it Rf  value O.129. .4rrr~~/ri.c .;p. 
IOO3X ( A  gcnorne) had the highest (.53",1,) numhrr  o r  
siniiliir bands tc, thilr of '4, hari;ocoi. 

1 hc p r o t c ~ n  prolilc of tetraplold :l. rrrotr/iiiricr revcalcd 
the 1;irgesl number of hands. The  m a j o r ~ t y  of these \4/rrc 
also eupresscd ln cultivars of :I .  %~pr~gtrr,rr. except for 
b a n d  al IU values of 0.465. 0.4X8 and 0.035, nliich arc 
prcsent in the culti\al.s of one  subspcc~es  and , h selit ~n 
cultivars ol 'another subspecies. Stirtist~cally, the cu l t~va r s  
belonging to suhspccics Iypopitc~o with 03"'0 simil;~rit! 
n8cre closer to .4. t,rorr/ii~oler than the cultivars helonglng 
lo  suhspcclcs /irv/ipi(rrtr. I'rotcin profiles of lwc~  ;~cccs- 
%ion\ 01' '4. riroritic,olir were 1de11(1ca1 with I0OU/o genetlc 
homology. :~lthough morphologically the! differed in 
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t h e ~ r  branching pattern Protein profile\ of culti\:rrs he- dr\crgc~lcc) ah per 'lochi,r'a mrthoti resulted In l'(l111. 

Iong~ng to Lhc t h o  c u l t ~ \ ; ~ r  groups ol'\ubspcclrs iu.\ii,rrori/ groups (Fig.  2 )  (-;rolrp I cont;rin.; 11>o\tI! A gcnomr \pc- 
rcsol\cd ~ n i n o r  diffcrcnccs, h l ~ t  tic11 those ot' culli\ars c ~ c s  along u1t11 autotctraplirlds and a r n p h ~ d ~ p l o ~ d s :  group 
bclonglng lo the subspecie\ /rjpoqiic,o. I I .  .4. i cirtli,trii\ii and .1, c~r i~ . r~~~r i~ i t~o :  group 1 1  1 .  t h o  acccs- 

siom of .3.  h~~/i:oc~oi iind ~ t \  ;lutotetraplo~[I: groul? lV. ;ill 
I)il~lcut/ \l~i,c'ic,\ I i,rscr.\ /c,lt.irp/orcl \/I(,( t r t raplo~d t ; ~ \ a .  

Most of the baniis that wcre rcsolvcd in diploid spccics 
n ~ t h  the A or 13 senomc MfrC :11bo present in tetraplold 
.A.  rtroti~rc olo and ixilti\;~rs of ' 4 ,  /rjpo,qrro~r. Howc\cr. a 
hand rewlved at  Kf'\aluc 0.435 In almost all .4 genome 
specie\ ;ind LI band of K f  ~ n l u c  0.512 resol\.'ed In B ge- 
nome of' .4, hnri:oii~i wcre absent fi-oru the protile\ 31 

tctraplo~d tax;]: an iitlditional band at K f ~ a l u e  0.753 was 
prewnt. 

In the proliles 01' the atnphid~ploitl and autotetraplnids. 
the A ,  huti:oc.oi r :I. tlrtr~ oc.11.~ (AAUB) alnphidiploid re- 
solved thr hipheal nl~mber of 13 bands with 47 SY?; 
hands bcing similar to those observcd 111 rctri~ploid 
.4, r~~otrtitoio and cu l t~ \a r s  of .4. Ii~,po,qtrc,cr. 'She prolilc 
from the mlxture of proteins of .A. hati:oc.or and A .  
chirirr~c~ir.\i.\ (the ~ w o  most probablc ance\tors of A. /7,1po- 
gtieir) resolved 15 hands with 71 '6 similarity to that of A .  
tf7ot11ii~olo. 

'l'lic clustering on the basis of percentage dissimilarity 
(taken as an ~ndrcalion of genctlc nun-homolog) and 

' lhc  prolein p~,ol'ilc+ In the t;ixa st~ldicd hxve rhc potential 
to tr'tce tntra- and  ~ntrrspccllic rel;~t~onsliips among ape- 
cles of section Aracllis. 7 ' 1 1 ~  C O I I S I ~ ~ C ' I I C )  of the protein 
prolile \uggcsts thai each spcclcs h;is a reproductbly sta- 
ble profile :IS a conscquencc o l  r t \  specific gene arrange- 
men1 (Ladlcinsky 1975). 

The largest t'raction of the protcin prolilcs in thc spe- 
c i e  of seclion .Arachis wet-c llo~nogrnous even aftel- 
ploldq d~f fc rcncc~ ,  corroborating the conclusions of' Klo- 
/i>\.a ot al. (1983 h) hascci on immuno-chc~nical methods. 
I'his s~lggcsts th ; j~  they belong to a conlrrlon ances1r;il 
stock. I'erccntage similarily ofb:~nds (Table 2)  and statis- 
tical dlstance calculated over dissimilarity (t,'ig. 2 )  reflect. 
however. appreciable genetic \;~riabilitg among them and 
:dso among the dlploici spccles within a genome. A .  c i~ r -  
~kvirrso and A.  ~,orri,rl/irio difrercd from thr A genome 
spccles with 21 signiticantly lower numbcr oC similar 
hands (t,'ig. 2) .  wggcstit~g ;I sub-group status. Singh and 



Moss (1987) inf'crrcd the same Sor 11, tnrtlt,ntr,c.ii based on 
karyorriorpliolt>gy, Diflkrcnces resolveti between ,4. [,or.- 
i~c,ir/irlrr and / I .  ~,illo.w (earlier suggested to be vilrictics of 
thc same specie\) and other A genome species rcprescnt 
nilnor genetic differences hetwec~i these tirxa. It ,justjfjcs 
thc scp;~siltc specific cnlily 01' .3. c~orrcvi/iriir (Kloi.o\'a 
ct ~ 1 1 .  1983 b) .  .4r.tri~/ri.r sp. 30081 has a profile 1icarly iticn- 
Ileal t o  that o1'.4. hori:oc,oi except tor a n  iidditional band 
t r t  Kf 'valuc 0.429, indicating a higher homc~logy bctuecn 
the t u o  t:ixa. The prcscncc ol'thc 48-kt)u polypeptide in 
it11 o t ' thc  tc tsaplo~d tax;\ places :lroc~hr.c sp. 30081 closer 
10  hem with .I grcatcr probability of being ti dunor  o r t h e  
B gcnonie to . A .  iiioriric~olcr and '4. I~!y~i~fitrt~r than the 
carlics acccsslon of A .  hirii:or,oi (Y483). 

A ~ i i o n g  Ihe letraploid tax:r. thc access ion of .4. t t r ~ i l -  

/ ~ i~o / t r  :~nti  llic cultivarh of . A ,  l~~po,yccc,ii cxpre\sed t i~ghcr  
I v c  s 1 1 i 1 r  7 100°~i) in thclr b:tnds. Statisticul- 
I!. the! w r c  incluticd in  onc group (Fig. 2 ) .  sugpesting 
that tliesc arc  I'orms 01' the satne b;rsic spccics \vitli ~ n i n o r  
gcnctic differcnccs (Singh and Moss 1984). I lhc nearly 
~dcnl lcal  profiles among  the c u l ~ ~ v a r s  ol' ..I. /rjpoyirc,ii 
subspecie\ li~porirt,ci intlic;~te th;rt clcctroplioresi\ of dc- 
naturcd protein at 1 2.5"~11 gcl doe5 not scsol\c the minor 
gcnctic J i f i rcncch that tn;i) h a \ e  occursctl ;it thc mi- 
croe\olut ionar l  I c ~ e l .  

IClost of the genetic Ibctoss rc\olvcii h) clectrophorc- 
sis of the !I and H gcllonlc dipioicl speclcs can be traced 
l o  [he .l. tiroir/~i~n/tr ; ~ n d  .1. I r ~ ; r ~ o ~ r r ~ ~ r r  acccsslons t o r  
cx;lmple. 111;qor polypeptides o b s c r ~ c d  in d~ff'crcnt ~iiobil- 
i ~ !  g r o ~ ~ p s  of' .A gcno~i ic  \pcc~cs  H I I ~  in B gcnomc acces- 
sion :lrirc./ii., ap. 3008 I u r r e  also h u n d  in the '3 .  irroir/ii.o- 
Iri, anci 4. /i,~.l~o,ycic~tr ;icccs\lons (Fig .  I ,  Table 1 ) .  '1'111s 
cclntisms e;rrlier postulalions t h : ~ ~  a 11) brid of the A and 
B gcnome ~ C C I C S  has t ' ~ ~ I \ c d  .I. r r~o~~ / i i~o / i i .  Sincr 
. I .  / ? l ~ / l / l ~ ' i ~ / ( /  is 3 t~ t r i~p lo i i l .  I I  niust h a i t  cvolvcd tliro~rgli 
the procca\ of ;ir1~pli1d1ploi~Ii7at1cln. 'l'lii\ was also visihlc 
hk the tetranirric n:lturc of certnln d;lrl\er b ; ~ ~ i d s .  

/ I ,  ilio.ciirc'il.sis with the A gcnomc haci :I higher nurn- 
bcs of similar h ; ~ n J s  ( t i7"0)  to :I. ii~orr/~c~olir lhan :In! 
other c i~p lo~ l i  pcc~c!,  and thus 11 5 ~ 1 s  ~ h c  probablc donor  
o r  the ,A gcnomc to .,l. rliorr/ir~c~lii. This supports our  
e;rrlier conclusions b:rsetl o n  cytogenetic ev~dcnce  (Singh 
and  Moss 1982. 1984: Sing11 1988) 2nd does not suppor t  
11ie suggestions by Cherry (197.5) for .4. ~,illo.co and by 
K ~ i s h n a  2nd Mitrii (IYXX) for A .  c,crrc/erinsii. Similarly. 
,4rilc,/li,s sp. 3008 I seems lo  be the B genome donor. These 
int'crcnces wcre corrobor;ited by the  mixed protein pro- 
lile of .,I. drtrtrric~~i,si.\ i~ t id  11. hciti:oc,oi with 71"~ l  gcnctic 
homology Lo il. rrroii/ic~c~/c~. and the profile of AAHH 
synthetic timphidiploid (A. htrtiroc.oi x ,4. clrcrr~oc~r~.sc~) w i ~ h  

59"h liomology. However, this synthetic nmphldiploid 
statis1ic;llly groups with the A genome species probabl) 
because ol ' thc  dominance of the genetic filctors contrib- 
uted hq the A genome. The  prolein profiles of section 
.Arachi$ spccics were less differentiated and suggest .A.  
i/irrr~rii~ri.cis and  .4, hilti:oc,oi (accession 30081 ) as [he most 
probablc a n c u t o r  of ,4. l i , ~ . ~ o ~ a c r i .  
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