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Abstract 

hu1 c1crgrc:en oak' lrnm Southern Eurorc h:l\c a confu"ng taxonnrmc h"tOI) Q tle.t 
and Q mlwuliji•lia I=Q l>allola [)c,f 1 In tht~ antdc "c "til drscu'' the \ahcnt ditlercncc' 
bcl\\een the 1110 ta,a, prm rdt· :1 l..e) lor th.: t"o 'flCCIC,, and rndude a t.uonomy rc1 rc" 

Kc) "ord' Quercus i/1 1, mrwulljoliLI. !\icdHcrranean, drtlcrcncc,, n..:nrn,, taxonom). 
nomendaturc. leal . d"tnbuunn. 

Introduction 
The prc,cnce of t"o dn,cl) related ,cJcroph) llou' QurrctH '('<.'Cre' rn the !\icdHcrrancan 

are~ ha' lxcn a u)ntrnuou' 'nurcc ol taxonomic confu,ron. llrc firM publn:auon on thr' \Ub­
JCd "a~ b) l.rnnaeu' (17531. "ho dc!oenbcd Quen m rleA ("{!( l ;RCUS Jolus m alil-<.>blangl\ 
mdn m1 samrrsqur. rorttce mregm .... \lmcml jolir< ml< ~l'rnmll & 11 rratrs. }Cit'PIIIl t·lja m 
,•,ui~:marhort•, dijJw1/e jin1 cortrc e Jistm~l/ur a Suht·rt " ) "rth m.rtcnal rrom !·ranee or I tal). 

In 17!!5 Lamard: dc<;enbcd a nc" scleroph} llou' 'pcllc' I rom the Medrtcrranean area. 
lei) d<> c to {!II<'"'"' tin. hut clcarl} dtf!erent : "Quercu} folri• m uw-oubmtunJt.l, dt'/1/Lito­
'fl""""· 111pra 1 < rm ,, o & nrrdr !illliiCI.\, mb1u1 mca/111. \'. An rlex jolu1 nmmdwrrbu1 & 
'I'""'·' I\· r luco ~:ramrmlw". The material u-.ed for th1' descripuon "·•' gn>" n rn a gard~n ot 
Mr,tcr M CcJ,, and th..: acorn' came from a tree from !'1/orthern Afm:a or Southern Sparn . 

ll1c drllcrcn<:c'> bct11cen the LW1l l) pe\ an: dear. The Lrnncan Qur n·u1 r/n ha' lanccolatc 
ka1c,, "Hhout 'pmc,, and p..:llnlc' arc more than 0.!! mrn long; Laman: I..', Querc·ul rmwu/ijo/w 
ha' ohlung-tu .:rrcular, 'P'"> lca\c'. puhe,ccnt on both " de,, " rth 'mall rctrnlc' up to 0 9 
mm. ha1 rng 'P'"c'. 

At the umc thc~c l)flC dc,arpllons "en: madc, l·onunumc-auon bet\\ccn botam\t' ''a' 
f"lUr anJ IKl'c's to puhh,hcd dc,cnpuun' ol nc" 'pc"c' "as hmllcd. llm re'ulted m man) 
errors ol ') non)ffi) rn h<>t~ll;al nomenclature, '>Uch II' the names Qurrc·u f !>a/Iota o.:,r . 
{!111 n.ur .ne/lauifonms Colrneuo & Boutclou. Qut•rnH gran/11 Lange or (!mn:m alwra Pall , 
~d "a.' the ,ourcc of mmnterprctauon' ot Qm•rrus !lex 1 and Qu••n·us roltlndifolw Lam 

Geographical differences 
There arc Important drflcrcnlc' hct"cen thc'c t"o taxa of the gc'nU~ {!ut n rlf. hN, the-..: 

srccrc' ha1c drstmlland mo,tJy ..cparate gc"'graphil'al dl\tnhuuon.,. Q r/e1 l. gro"' along 
the northern \kdrtcrranean sea co~l'l. I rom Gree.:c In :-.;orthcm Spam and probably to n<•rth· 
em ot \1onx:cn; Q rorwuizfolrtl Lam .. [In the other hand. gro"' rn the "estern !\kdll~rranean 
ha'm trom northern Spam to the Wc,tcm Sah-. a. 

Q 1lt'.t L gro"' " ' ld rn Alhama Bo,m Bul!!ana, Croalla Grc.xc:. Fr.m.:c, Hungaf}. 
hal), '.lonten.:gm. Spam. S\\IUcrland and Turkc) 
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Q 1VI1111dijo/w 
Lam. gn>\\S \\ild mAl­
gcna. France. l\1owccn. 
Spam. Tum 1.1 and \\e t­
ern Sah:u<~t"---c hgure I ). 

Q tltx l. oc~urs 
from "·'a le1 d to I,;!()(). 
1400 meter' clelatJon , 
in mi,ed or homoge­
neous torc't' (\o.Jth Q 
Ct'frJtlldt I WJ!Id . Q 
puht''' "" Willd nr Q 
fl\rt'lllll< a WJI!d , and 
snrnctuncs \\ 1th Q. m/mr 
L. 1. lrcqucntl) nn ha,Jc 
smh ha1ing t)pic,J! 
'cruh and climber \cg-

___ ., __ 

Fl~ure 1 Area~ ol di~tnbut1on ol Q i/e.\ I. and Q. mmndi(olill 

etation formed b) 'uh-\clcrophyllou\ to mesophyllous 'P'-'C'e' such ,,, Vilmmum llllll\ L. 
8111111 •rmprt•t·tren' I . Enca spp .• Mt-rltu c·omnumi• L, CiHul /aurijoliu.\ L .. Ro.w 
H'lllf'<'l111'< m L .. and Lolli< era pl'rtd\lm'mtm L. 

Q mrwulijolia nccuf\ from 'ca lc1el tll 1800-:!100 meter> cletatJun. un ,, 1anct) ul 
soil,, alone or 1111h other srecics of Querrttf. \uch as Q wher 1-. Q. f'\l't'll<ll/'<1 Willd .• Q. 
J<~gmea l.am . or Q. coctijl'Ta L .. and o;omellme' "''th Q. nmartt'ltm \\11ld. Th..: 'crub and 
climber \cgel<ltllln ol th1' forest con~i'h of sclcroph~ llous 'pc"..:'· 'u~h a' lllllll spp .. 
l.1.11andula spp. 1but/l\ tmeJo L.. and Smtlax aspera L 

Leaf differences 
For man) .lllthor. tCamu,, 1936 1954. Sch"-arz 1964. AmarJI, 19110) tho: best charactcr­

''tll' dJ,llngu•,hing the t\\o taxa '' leaf morphology. 
Q. ilet L. ha' lam:colate to oblong leaves. \\ ith 7-10 pair- ol ... ccund<ll) vein,, the margin, 

cntJn: to \Crrato:, glabrous and 111th a clear hyaline edge. Young tree' 'omctime~ ha1c lo:a'c' 
w1th 'pmy margm .... On the lower leaf surface. pubescence 1s slight to dcn ... c. the uprer sur­
face '' 'ubglahrnu' or ha' 'tar·~haped halfs. occasionall> glabrou>. The pcllulc 1\ 4 15 mm 
long. The upper 'urtacc of the leaf is dark green 

Fi~ure 2 . Leal .md flower differ.:n~e' of Q ilex (a.b.c.d) and Q. mtllndi/oliala' .h·,c·. d' ). a 
leaf. buds and hr.mch: b. margm of leaf. c : male fio\\er: d. female llo"cr Sc tic 1· 1 5 emma: 
I : 0.4 em m b. c and d 

10 



(! mtwuhfolta has oblong to rotund lc:a\C,, "uh 4-8 patr' of' etn,, the margm' enttre or 
"'th 'PtnC,, pubescent or glabrou,, but '>'tth a thtn hyaltoc edge, lca'c' ot young trees al­
"a~' ha\C 'Ptn> marg)n' The upper \Urface '' pube..ccnt; the lo\\er hghtly pube'<."'ent 1be 
peuoJc I\ 1-12 mm long Leaf colour 300\C i' gTl!enl\h !>lue, 3001\ 3\h·coloun:d bela" (see 
figure 2) 

Flower differences 
Petah ot the male llo"cr of Q ilt are pube~ent or glal>rc>ec:nt, "ith an a.:ute ape~. 

'~amen numl>c:r \anc' I rom 4 to 7: 'lari!C'n lilamcnt length ''greater than that ot the pelak 
:0.1ale tln"er petals ot Q. mtundifolia are glabrou' or glahre~u!nt. "tth an ohtu-.e ape:\: 

'~amen number' arie' fmm 5 to 12: filament length '' le'' than. equal to. ur greater than the 
pctah. l·cmale tlo\1. ef\ tn Q romndifolw and Q. if e.\ are 'Cf) 'lmtlar. hut tho-c of Q tin 
'omeume' ha\c llo"er l>ra<:l\ tn the lo\\.er poruon of the future cupule 1-c:c llgurc :!). 

Fruit differences 
!·ruth of thc'e l\~O Qttnt·u• ~pccte\ \ary greatly tn morphology and m the C\lcrnal char­

acten,ltc' of the acorn and cupulc. Acorn> of Q. ilt·t ha'c a more acute .tpcx and arc 'mall , 
acorn' of (!. mwndifolia are larger, "ith an apex round to acute <Vvque/ ct al.. :!OOOJ. 

The btg dtllcrcncc between Q. ilt>t and Q. mtwulifolw acorn' '' the la,lc Acorn' nt (!. 
mtundiji1lia are '"eel. \\hile tho..e of Q. ile.t art: btller Chemtcal analy"' ol the acorn' 
,h<,m, clear difference' bet\\ecn them. Rafii et at. ( 199:!) found that Q mtwulifolw acnrn' 
had more liptd cnncenlr.luon (6 .3-11.3~! than Q tlet acorn' 0.1-41~). u' '>'ell a' greater 
pn>tetn conccntrauon 10.73-0.97'1: ''· 0.5-0.6~ l. 

Earhcr, Rafit eta! , ( 1991 J had found difference' bet'>'een the l"n spcctc' m the cnnccn­
lrdllon of un,aturatcd f"ll) actd,. Acorn., of Q. tlt>.t had lo1•cr le•cl'> ol un\illUr.ucd tall) actd' 
(7!i.91 I 411) than th<hC of Q mtundifolia 181.61 I .4!il Aho the dNnhuuon of the fall) actd' 
"a' dtllcrent for the l'>'O 'peeic,; Q. iln had htghcr concentrauon' ot the linnlctc. hnnlemc. 
and palmtlll' tall) actd, than Q mtundifolia. a.\ \\ell a' htghcr conccntratum' nl nkk and 
'lcaric tall) actd' 

Genetic differences 
Molecular \ludic' uf population' of Q ile.\ and Q. mlllndifolw ha\'C found dear differ­

ence' bet"cen dl\tant population,, but much ' maller mokc:ular difference' bet\\cen popula· 
tio"' gro" ing clo\c to· 
gether <Ralit. 19H8l. 

Other author\ 'u.:h 
a' Michaud et al. 
( 1995). lound diffcr­
cm:c' " tthtn the 'ilJTie 
'pectc' and \lmtlanue' 
!>ct'>'ecn the l'>'o 'JlC· 
etc' "hen the) "ere 
gro\qng ncar each 
other tn 'outhcrn 
France and northern 
SpMtn. Separate popu­
lauon' of Q 
mtundifolw from Rtf 
(.\lorocco) and 
Algcctra' (South 
Spatn) were gcnell· 
call) 'imtlitr to a 
populauon of Q th • 
from C)pru, . Thc'c 

JRDC&sct, \azquez tu.nu:nes I crour of Qwnvtrllwtdi{tJ/~a m nortban Spatn man AIQ 

"ben Ou• 'l'<''" "•ympaltl< "ilh lbo cto.ely r<laltd Q..-n" u .. 
rwJID CDp>ngltJ Gw\ IPid EJit SltmNIJI 

II 



results sugge'l h~bmhs;tUon between the t'"' speu.:' tn arc.h where the) are gro-.mg to­
gether. Also, these results tnd!l·ate phylc>gcnetr<" pn>\tmtly ul the I\Ht spc~tc,, although they 
are still dilkrcnuaung. 

Differentiation and h) bndization betv.:een the two species. 

With the abO\e mforrnauon, 11 is dear that dillerentiaung between the two 'JlC<:tes ts 
easter m indl\ tduals I rom dr,tant area~. but ., Cl) diflicuh m areas where the I\\ n arc fuum.l 
h\ mg together. 

llybnditatron and mtrogre"ton tal.e place be~au'c of ,elf·hrcedmg and cru"'"!.! -.rth 
other specre,. or '"th other tndividuals ot the same spcne,, "' c:ontinncd hy Ya.:mc ct at.. 
tJQQ7) m the ca..c nl the Q rln L. 

Variou~ authors have noted the pre,ence of ,maJI popuhnions or mdJ\ rduaJ, nl Q iln in 
t)ptcal aie<l\ of Q. mtrmdijolra. !\laue (1961) documents the e'istencc of Q rlr 1 in the Ril 
next to Q. mtroulifolia; Victosu (1950) found Q. iln mdivtduab m the north part ut Hueh a 
pro' mce CSparn ). in typtcal areas of Q. rotundifolia. The oppostle 'ituauon has not llccn "'iddy 
reported, hut tn southern France in typical areas of Q. ile1. it i' posstble to lind populations of 
Q. mtrmdrtolia tBarllcro ct. a.l .• 1980). 

In contact areas 111 southern !·ranee and nonhern Spam, "her<' both 'JlCncs grow together 
m the same hahllat, there are many tree' \\llh mtenncdiate characters between the tY.o spe­
cies. In areas wllh a \tngle spcctc:s only, but where both 'pccic' grew together prc\luu,J~ . it " 
t<>d.ay flO'~abh: to find mdtviduaJ, wath mtennediatc t:harJt:tcnsucs bet\\ecn the two 'JlCUC,. 

The mo't conru,ing characters arc leaf and acorn morpholug) and flaH>ur of the ,tcom,. 
Tree' tn hybnd populattnns ha\C chamcten,uc' mternwdaatc for these character' Th.: mc>re 
\lahle character.. are m;alc and female flower morpholog). hut arc uflumtcd u'c 'mcc they arc 
incon,pi,uou' and of \hort duration 

Study or tlw h}hnd~sauon between the l\\0 \pC!CIC' found mdi\ldual, \\llh lntcrrncdaate 
charJt:ters m nonhem Spain. TI>e'e have been kno~>.n a' Q tll'l X Q mttmdrjolw We propo'c 
naming these populauons a' Q. XtllltllmnaliJ notho,pec. no' forest h}hrid' 

Quercus xautumnaJi'> F. M VazqueL S Ramo' & E Donee! nothn,pec: m,., 
= QIII'TC'II\ iln LX Q. mtrmdifolia Lam. 
Dra,~nmi.1: 

Arbor nun ramulr tome11ton Gn11mae maw-globulo.\Ut'. l<flllllllil puht'll"l'lltibtll f'olw 
mpra wbwmellto.m, sttbtrH tmm llto.\ll: margrnis i11teger. lrmc·c olalll l"l'l oblr>ll!l<l <"IIIII 

upiam ohtrHi~ et l>tm nmtu11da. Lmllillll<'llln 5-9 ntn'il lataali1; :!-51-{>J em lo11~11. 0, \ 

1.21·1,9} em lata. Prtiol11s p11be~centthtrs, 8-16(22) trun /onl(/1\. !r11Ct11r I-I 271351 mm 

lmti(IH, amcrnl'. 

De\Cnptmn: 
Tree w11h tomcnto\e hranche\. Bud O\ ate globular, "'11h pube,c·ent scales. Leal 

.,uhtumento'e abO\e and tomento'c below lower w1th ent1re maf!!tn, lwm lan~L"<.'late to ob· 
long w1th ootusc apex and rounded t>a..e Leal 5-91atera.l \em,, :!- 'ito) em long and 0 8-1 2(-
1..9) wide. Pcuolc pubcs<--ent. 8-16<22) mm long. Frutt I-+·27(J5) mm long, htttcr 

Holotype: 
Spam· Huesc-.1, ncar San Juan de Ia Peiia. 22. 10, 2001. E Donccl, G Stcrnhcrg. R Lan~c. :\1 
C •ngg~hllll. E. Balbuena, SS Ramo' ct F..\t V3Lqu~' HSIA 

Nomenclature and taxonomy 
Bo:~·au-,c of the aho t nfnrn1ation, we thmk that the two taxa can he C()n~tdere<l separate 

specie, hascd on clc!ar dilferenuaung tawnomn: characters, the1r clear .md separate dNnhu­
tion,, and the chcmtcal and gcnc:uc 'ludic' that conlinn thetr separullon mit> t~>.o group'>. 
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Ke~: 

Plant- v.11h petal- tn nl!lk flm•er. pub.:,Lcnt to glahrc ('COl. lca'e' lanccolah: \\tlh 
more than ~~en patr. 1lf s..--condar) \Ctn' and glabrous margm,, :~eom' htucr and ape~ nor· 
mall) acute . Q iln L. 

• Plan!\ 10.Uh petah m male flo""er. glabrou' to glahre~ent: lea1es round ohlong to 
lanceolate. "uh three to \Cleo t'omeumeo- eighn patr. of -.en>ndar) 1cto' and pub.:-.ccnt to 
glahrc,ccnt margin,, ::~corn' '"cct and apex nnrmall) obtu'c (acute some ot th<' tunc) 

.. . ......... Q rr.mmdijolw Lam. 

'\omenclature: 

Q ilt•r L. Sp Pl. 995 C 1753 J. 
Q smtlu.t L. Sp. PI 994 I 1753 l. 
Q. J:rttmunflu SaU\agc n L Sp PI 995 r 175 .~1. 

Q. lt'lllflt'n'trt'llt Mtll , Card Dtct. cd. 8:3 11768). 
Q. /TIIl'J?rifolw Steud .. Numntd Bot. 1:673 <1821). 
Q. alpma Endl. Gen Pl. Suppl. 4{~)· 25 (1848). 
for num mjomkJtwn .h c- (m\d,rtt & Fmdm . 1'198 

Ind. Joe.· Habuar m Eumpu atl.!traiH. 

l.cctot) pe: Ll~.\' 1128-4 '<'C tn \1icrofichc. 

Q. ronmdifolia Lam. £nnd. 1: 723 ( 1785!. 
Q. ballora De'! . Oh\t'm Plr.n 38. 375 (1791). 
Q alww Llpc) r , Ht 11. Arb. P., r .. 584 ( 181 ~ ). 
Q. a•·ellant}onm\ Colmcml & Boutclou. E.wmt•n dl' lw E.nunm. 9 I 1854). 
f,)tll'.f 1ar. hullota (0c,fl0C. Pmdr. .X\'112) 39 (1864) 
Q. rln 'uh,p. hallow tDe,f.)Samp. Bot Soc. Brot ~4: 1021 1908-1909). 
Q tfe.t \Uh'P· mrwulijolia I Lam J() SchiO.ar£ e" Tab. ~1or .. B\ll. 'i<>L Brnt. 'cr. 2. 14 122 

11940). 
Q 1ln 'ub,p . . 1mi/a.t C. \icio\o. Rc1 . Gen. Quercu' [,pat1a. 166 r 1950!. 

~or more mtomJation 'ce Gm acn\ & Frodm .. I 99K. 

lnd 1<X · Ct• Clu·m amr rwlllrellemenr m £.1pa~ne. 

l.cctot)'pc: P-LAMARCK 'ce in Microfiche. 
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