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A study of the morphological variability
in Cynara humilis L. and C. hystrix Bali

(Asteraceae-Cardueae)

ANNElTE WIKLUND *

Resumen: Wiklund, A. Es-judío de la variabilidad morfológica de Cynara humilis L y C. hys¡rix
Rail (As¡eraceae-Cardueae). Lazaroa 11: 19-27 (1989).

El estudiode los especimenesde herbario,recolectadosen la PenínsulaIbéricay Ma-
rruecos,y quehansido atribuidosa Cvttara humilis L y C hystrtc Raíl hapuestodemanifies-
to la variabilidaddeciertoscaracteres,muchomás notableen eí materialmarroquí.La re-
presentaciónmediantesímbolos,en un mapa,de la distribución de seis dc los caracteres
morfológicosseleccionados,permitecomprobarla existenciadeformasintermedias,quese
situan en la zona de contactoentrelas áreasmarroquíesdc ambostúxones.Sc discutela
posibilidadde explicarestehecho,comoresultadodeun procesodehibridaciónalopátrica
introgresiva.

Abstract: Wiklund, A. A síudy of Me morphological variability in Cvnara hu,nilis L and C.
hysrrix Bali (Asíeraceae-Cardueae). Lazaroa 11~ 19-27 (1989).

The two speciesC’ynara humilis L. andC hys:rix Bali of the Asteraceae-Cardueae were
foundto intergradein Morocco. A pictorialiseddot map.sbowingthe distribution of sis
characicresin Moroccan herbarium specimensof thc aboye speciesand intermediate
morphs.wasproduced. Themnaprevealedapatternthatsuggestsiheoccurrenceof allopa-
tric introgressivehybridisation.

During a revision of the genusCynara L. (Asteraceae-Cardueae)which is
presentlybeing undertaken.it was found íhat C. humilis L. and c. hystriiv
Batí presenta bewilderingmorpitologicalvariation.without distinct limits
betweenthe two species,in tite mountainregionsof Morocco. In orderto
shedsomelight on tite problem a pictorialiseddot map(DAVIS & 11Ev-
wOOD. 1973) wasproduced.sitowingtitedistribution of selectedmorpholo-
gicalcharactersin alí availablematureherbariumcollectionsof C. hurniIi.sx
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C. hystrix and intermediatemorphs from Morocco and adjacentareasín

North Africa.
MATERIAL AND METHODS

Titis studyis basedentirely on herbariumspecimensfrom the following
herbaria(for abbreviationsseeHOLMGREN & al. 1981): BM, G. GDA, 1<.
MA. MAF. MPU. P, S, SEV, VF & XV).

Tite morphologicalstudy and tite descriptiveterminologyfollow Wí-
KLUND (1985). Measurementsof tite leafrachiswere takenfrom its broa-
destpad.

OBSERVATIONS

Cynara humilis is an easily recognizableanddistinctive specieswithin
the genus.characterizedby iís very narrow-lobed. bipinnatifid leaves
(hg. lA) andits cypselaswitb four wing-like longitudinal ribs alongtite ed-
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Fig. 1.—A: Cynara hurnili& caulineleal—B: C. bactica, caulíneleal — C C humilis, middle
involucrathract— D: C /¡ystrix, middle involucralbract— A & C: Rivas-Martínez& al..To-
ledo.Escalona.1974(MAF> — B: Devesa,Córdoba,PriegodeCórdoba.El Chaparral.Sierra
deHorconera,1977 (5EV> — D: Sennen& Mauricio 7897 (BM>.
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ges. It occursin the centralandSoutit-Westernpart of tite Iberian penin-
sula andin North-WesternAfrica.

For titis study only C. humilis specimensfrom tite Iberian peninsula.
outsidethe areaofdistribution of tite MoroccanC. hysrrix, itave beenselec-
ted to represent«typical»C. humili& Sinceitybrids havebeenreponedbe-
tweenC. humilis and the Soutit-West Iberian C. algarbiensis(TALAVURA.
1987) care was taken to avoid C. hurnilis specimensoccurring wititin tite
areassofdistribution of tite latter. In addition C. huinilis specimensfrom
tite arcasof distributionof otiter IberianCynara specieswere as muchas
possibleavoided.

In tite Iberian peninsulaC. humilis itas beencollected at altitudesbe-
tween25 and1000 m in fields, pasturesandwastegroundson siliceousaud
calcareoussubstrates. Its flowering time is betweenMay and .July (¡ide
colí.) aud its citromosomenumberis reponedto be 2n = 34 (FERNANDES
& QUEIRÓs 1971).

A characterizationof the MoroccanendemieU hjwrrix proved to be
moredifficult. sinceno geograpiticallydelimitedandmorphologicallyito-
mogeneouspopulationwas found. However.during the presentlyunder-
takenrevisionof thegenusit hasbeenfound titat. apanfrom differentpig-
mentationof florets andinvolucral bracts.no distinct differencesexistbe-
tweenC. hystrix andtite SouthSpanisitC. baetica (Spreng.)Pau(syn. C. al-
ha Boiss.ex DC).

Similar intraspecifiecolour variationshavebeenseento be common
wititin Cynara anda taxonomicrecognitionof the two aboyespeciesbased
solely on titis characteris itere not consideredto be justified. C. hystri.x
andC. han/ca togetiter.on tite otiter hand.itax’e beenfound to form a dis-
tinct and well-delimited entity. deftnedby tite presenceof dark-coloured
scaríousrims on tite involucral bracts(hg. ID). a citaracterwiticit is absent
in C. huinilis (fig. 1C) andin tite otiter Cynara species. Titey aretiterefore
itere found to be bestregardedas conspecific. A taxonomicand nomen-
clatural treatmentof the two taxawill beincludedin tite revisionof the ge-
nus(Wiklund in MS).

C. haetica is titus itere consideredto form a part of «C. hystrix s. 1.» and
its morphologicalcharactersareusedin titis studyto represent«typical»C’.
hystrix. C. baetica is a morpitologically quite homogeneoustaxon witit
broad-lobed,pinnatifid to ±bipinnatifid leaves(Fig. IB) and ±smooth
cypselaswititout conspicuousribs. It itas beencollectedat altitudesbe-
tween500 and 1700 m, in fteldsandat tite roadsideon calcareousandclay-
ey soils. Flowering specimensitave beenseenfrom August andSeptem-
ber. Tite citromosome number is reponedto be 2n 34 (TALAVERA.
1981).

A comparisonbetween«typical» U humilis and «typicai» C. hystrix as
definedaboye.revealeda numberofdifferencesin characterssucitas type
and degreeof branciting. degreeof incision of leaf bites and lobules.
lengtit of leafspines.densityof dorsal leafindumentum.amountof dorsal
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Fig. 2.—Pictorialiseddot map showingIhe distributionof maturespecimensof C. humilis,
C Jzysirix and intermediatemorphsin N. W. Africa. For explanationof symbolssee table
1. Wherespecimensfrom thesamelocality havethesamesymbolonly oneis shownonthe
map.

leafglands,presenceor absenceof scabriditairs on ventral leafsurface,de-
gree of protrusionof middle involucral bracts.presenceof dark-coloured
scariousrimson invotucralbractsandsitapeofcypselas. Of titesecitarac-
terssfr provedsuitablefor a pictorialiseddot map,asexpressedin Table 1.
viz tite degreeof incisionof tite leaf lobes,tite length of tite Ieaf spines,tite
densityof tite leaf indumentum,titeoccurrenceof scabriditairs,tite degree
of protrusionof tite involucral bractsandtite occurrenceof dark,scarious
rims on tite involucral bracts.

RESULTS AND DISCUSSION

Tite resuttingpictorialiseddot map(Fig. 2) sitows an occurrenceof«ty-
pical»C. humilis in themoreor less low-lying areasof Nortit-WesternMo-
rocco and also in tite mountainousregionsof North (Rif) and central
(Middle Atlas) Morocco. Tite Moroccanspecimensof «typical» C. humi-
lis were found to itave beencollectedin fxelds.pasturesandwastegrounds
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at altitudesbetween40 and 1250 m. Titeir flowering time was seentobein
JuneandJuly. Titis largely agreeswitit witat wasobservedin specimens
of C. humilis from tite Iberian peninsula. -

Tite easternpart of tite area of distribution of Moroccan «typical»
C. humilis was found to greatly overlap tite areaof distribution of «typi-
cal» C. hysíri.x. Tite latterwasfound to occur in habitatssimilar to titoseof
C. humilis tite Rif andMiddle Atlas mountains. Tite C. hystr¿xspecimens
had beencollected at altitudesbetween ¡000 and 1900 m andflowering
specimenswereseenfrom July andSeptember Tite aboyecharacteristics
of MoroccanC. hystrix agreein generalwitit witat wasfound for tite South
Spanisitpopulationof «C. hysirix sL» (= C. baetica),altitougit tite Moroc-
can specimensappearto start titeir flowering earlier titan tite Spanisit
ones.

More or less intermediatemorpits were found to occur in tite area of
overlapbetween«typical» C. humilis and«typical» C. hysírix in tite Middle
Atlas mountains. Intermediatemorpitswerealso found in tite High Atlas
mountains. Soutit of tite areas of distribution of both C. humilis and
C. hystrix. In addition. a few collections from tite Moroccan West coast,
titat had initially beenregardedas«typical» C. humilis. were found to be-
longto tite intermediatemorpits. No intermediarieswere found in tite Rif
mountains,witerebotit «typical» C. humilis and «typical»C hystrix occur.

No distinct differencesin citoice of itabitat betweenthe intermediate
morphsand«typical> C. humilisor «typical»C. hystrixcouldbe detectedin
the scantyinformation availableon tite iterbariumlabels,altitougit a more
commonoccurrencein cultivated or otitervise disturbed itabitats seemed
to be tite case. Tite intermediatemorpits were found to occur in a wide
rangeof altitudes,from nearsea-levelup to 1900 m. Titeir flowering time
was also found to be wide-ranging. flowering specimensbeing seenbe-
tweenMay andAugust.

A closer study of tite intermediatemorpits revealed titat tite more
C. humilis-Iike intermediaries,like C. humdi.,~ occurredmainly in the Wes-
tern part of Morocco at relatively lower altitudes (betweensea-leveland
1450 metres)andfloweredearly(May andJune). The mostC. hystrá-like
intermediarieson tite otiter itand showed,like C. hystrix, a more easterly
distribution. Titey were found wititin tite areaof distributionof «typical»
C hystrix at ±itigit altitudes (900-1900m). Truly intermediatemorphs
were found to occupy±intermediateheigbts(900-1500m) andhavetiteir
flowering time in July.

Cypselaswitit embryoswerenot encounteredin anyof tite intermediate
morphs. They were found to be uncommon in «typieal» C. humilis and
«typical» C. hystrtc.

Tite pictorialiseddot mappresentedherehasto be regardedas a very
crude illustrationof tite actualmorpitologicalvariation in the area,botit
becauseof tite few iterbariumspecimensavailableandbecauseit doesnot
sitow tite variation at populationallevel. In additionpotentially interes-
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ting informationfrom artificial crossingsandcytologicalstudiesis lacking.
Despitetite aboyelimitations of this study, 1 considerthatit doesgive

someindicationsof tite causesof tite observedvariation. In generalit is
titought titat similarpatternsof variation, in veryvariablepppulations,can
anseeither from primaryor secondaryintergradation(seeHEISER, 1973).
In titis casethelatterpossibility. i.e. hybridisation,is consideredto be tite
mostlikely. Tite main reasonsfor titis are that tite intermediatemorphs
werefound in the generalareaof overlapbetweentite areasof distribution
of Ci humilisand C. hystrix andthe fact titat tite C. humilis-like intermedia-
deswerefoundin thevicinity of «typical»C. hunillis whereastite C. hystrix-
like intermediariesoccurredcloserto «typical»C. hystrix. Tite scarcityof
maturecypselasseemsto exciudeanimportantroleof apomixisor selfing. Tite
wide rangeof morpitological variation encounteredin tite intermediate
morphs and their occurrencein the High Atlas in SouthemMorocco,
witere neititer C. humulis nor C. hystrix havebeenfound would titen mdi-
catetite occurrenceof introgression.

Tite fact that no hybrids have been reponedfrom Soutitern Spain,
witere the areasof distributionof C. humilis and C. haetica overlap,may
possiblybe explainedby titeir different flowering times.

COLLECTIONS

«Typical» C. humulis
SPAIN. Cádiz: PuertodeSantaMaria,uncultivatedplaces,1849,Bourgeau 259 (G, P) — Puer-
to de SantaMaría, iii sand,1878, Pérez-Lara560 (MAF) — Jerezde la Frontera,TF-65,
EncinardeVicos,village roadfron Garropilos,1978,Martínez (5EV) — La Barcadela Flori-
da, Dehesade Malabrigo, 1978,Devesa & Pastor(SEV) — Jerez,Ermita del Mimbral, 1877,
Pérez-Lara 560 (MAF) — Jerez,Dehesadela Gigonza.1885,Pérez-Lara 560 (MAF) — Tarifa,
Lomade la Curva, l980,An-oyo 992/80(5EV)— Tarifa,N niarginof EmbalsedeAlmodóvar,
1980,Barroso & Gil 1295/80(SEV)— Algeciras-Tarifa,—66, Verdcourt4352 (K) — Algeciras.
1887.Reverchon 62 (BM, G, 5, W) — Ojénvalley, Los Barrios, roadsides,1961,Borja & Rodrí-
gua (MA, MAF) — LosBarrios,DehesadeOjén.1961,Boda & Rivas Goday (MAF) — Anda-
lucía,SanRoque,1956,Brinzon-Lee 534 (BM) — OntheGibraltarrockandnearSanRoque,
Schott(W) — Gibraltar,1925,Cropper (BM) — NearGibraltar,Schorí(W). CiudadReal:El
Molinillo. —77, Velasco (MAF). Córdoba:Peñarroya,EmbalseSienaBoyera, 1978. García
(SEV) — Near Córdoba,1874, herb. Torre Pando (MAF). Málaga: Sierra Bermeja,1969,
Ladero(MAF, VF) — Puertodela Torre, 1974,Varo (ODA) — Málaga,1852,herb. Lange(S)
— Kingdomof Granada,nearMálaga,CerroCarronadoetc.,1879,Hutcr&aL 375 (G,W) —

Andalucía.surroundingsof Málaga,1913,Brandt 1582(5)— Cerrode SanAntón,1913,Gros
(MA3. Sevilla:BetweenCazalladela SierraandGuadalcanal,1976.Galiano & al. 1510/76.
1511/76(SEV)— Castilbíancode los Arroyos, Haciendade los Melonares,1968, Galiano &
Valdés 1763/68 (5EV). Toledo: Escalona,—74, Rivas-Martínez & al. (MAF) — village road
from UI Alamin to Escalona,1984,Sánchez-Mala& Molina (MAF).

MOROCCO:: Tangier, in pasture, 1835, Salz,nann (MPU); colí. ignot. (W) — Tangier.
herb. Bentham (K); Salzmann (W); 1935, Treíhe~vy 23 (K) — Tangier-Tetuánroad, near
boundaryof internationalzone,1926,Ellis (BM) —Near Tetuán,at the mouthof the river
lbn Hanesh,1851,BaIl (K) — NearLarache,1930,Foní Quer 693 (G. MAF, MPU, 5)— 8km
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5 of Arbaoua,W of roadto Kenitra, 34o 50 N. 5~ 45 W. 1974. ReadingUniv/BM Exped. 56
(BM) — Rif, AboyeEl Jebha.1973,Davis 54922 (BM) — NearTarguist,1927, Font Quer 692
(BM, G, MA) — Ben-Uriaguel.ZocoTenim. 1932.Sennen & Mauricio 8440 (BM. G, MA. W)
— Beni Uriaguel,Sennen (MA) — Kotbiyne, 10kmW of Tifleton thePl road, 197l,Dinrich
1112 (G) — NearTaza, 1929,Maire (MA) — Middle Atlas. Mrirt plain. 1923,Maire (MPU).

ALGERtA: Near Mascara,¡3esfontaines (G).

«Typical» C. hysírix s.l. (mcl. C. baetica)
(C. baetica) SPAIN. Albacete: Riópar, 1850. Bourgeau 733 (G. K. P). Cádiz: Grazalema,

1890,Reverchon 379 (G) — Algar, 1919, colí. ignot. (MA) — BetweenUbrique andPuertode
Galiz, 1979, Galiano & aL 1395/79(MA, SUV). Córdoba:BetweenPriegode Córdobaand
Carcabuey,1971, Varo (ODA) — Priegode Córdoba,El Chaparral,Sierrade Horconera,
1977, Devesa(SEV). Granada:BetweenMálagaandGranada,1849, herb.Reutcr-Barbey(O)
—SierraNevada.Pulche,1851. Bourgeau1233a(O) — Pulche,1857, Del Campo(G): 1967.
Varo (ODA) — SierraNevada.Puihe,14-1500ni, 1879,Huter & aL 376 (BM. O. MPU. MT) —

SierraNevada.Puihe.1700 m, 1891,Porra & Rigo 478 (BM, 5, MT) — El Puihe,400W. 1848,
Funki> (W) — Sierra Nevada. aboye El Puihe. 4-5000. 1848, Funk? (O)
— SierraNevada,Willko,-nrn 345 (BM, O. W); 1861,Del Campo (G) — SierraNevada,road,
1200 m, 1984.Quesada& Sánchez (GDA~ Jaén:Nearthe Alcalá «pignog»?.1840. herb.Fau-
ché(G). Málaga:SierradeRonda.1889,Reverchon 379 (BM. O. K,MA, MPLS, W)— In Sie-
rra NevadaandaboyeAlhaurin. 1837. herb.Boissier 124 (BM, G. P, W) — BetweenAlama
andVélez Málaga,Lagasca (MA).

(C hystrix)Mokocco:Targuist, 1931,Sennen & Mauricio 7879 (BM. O. MAF, MPU,W) —

BetweenTarguistandSok-et-Tnin,Beni Hadifa (BeniUriaguel),1929.Font Quer 460(BM, O,
MA, MAF. 5)— Ito, 1921,MiÉrc (MPU) — Ifrane, aroundBiological Station, 1960,Hñp/Iinger
(G).

Intermediatemorpits

MoRocco:HalfwaybetweenTangierandTetuán.1973.Davis 54700(BM) — ±25 km 8W
of Rabat,crossingof Casablancaroadwith OuedYquem,1961, de Wilde & aL 2328 (BM) —

OuedCherrat, 1921 Maire (MPU) — lmmouzzerto Ifrane, 1973, Davis 55055 (BM) — 30
miles SofMeknesonrouletoAzrou, 1968,Goodchild2l(BM)— Am Kahia,c. 12km SEof
Am Leu. 1968-1969,Deag4l (BM) — Timhadit. 1924.Jahandiez 896 (BM, O, MA, MPU) —

Tinisiourine. 15 km WSW of Timhadit, 33’l0 N. 5’12 W, 1975, Crane (Reading Univ.
Biological Expedition67) (BM) — Asilal, 1927. Jahandic’z 326 (0) — Beni Mellal Province.
nearAzilal, 5 of Beni Mellal, 1966, R. & A. Harley 675 (BM) — Demnat, 1936.Salís B3025
(BM. 5)— High Atlas. Reraia,nearTanahaout,dry slopes.1922,de Lirardiére (O) — Reraya.
nearTabanaout,rocky hilís. Maire (MPU) — Asni, 1936.Salís B3144(BM. 0. K. 5).
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