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ANUALLY constructed keys for identification of plants leave much to be desired. Keys

to the Asteraceae of Egypt are no exception and depend largely on floral minutiae while
vegetative morphology is a much richer source of characters suitable for key construction.
Inspection of some 3000 specimens showed that the most obvious feature of the plants is the
presence or absence of spines on leaves, leaf axils, stem internodes, margins of stem wings
and phyllaries. This feature was selected to divide species of this family into two main groups:
spiny and spineless. Nomenclature of all taxa was updated and those with names reduced to
synonyms of others were eliminated. This article deals only with the 65 species belonging to
20 genera of the first group. A total of 51 characters describing variation in spine distribution
and other characters of vegetative morphology were recorded for each of the 65 spiny species
and the key-generating program DELTA was applied to the data matrix. The result is a much
improved automated key, a detailed description of every species in terms of the entire set of
51 characters, and the same description but in terms of the serial numbers assigned to these

characters and their states.
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Introduction

The Asteraceae Bercht. et J. Presl, nom. cons.
(Compositae Giseke nom. cons. et nom. alt.) are
among the largest five families of angiosperms.
According to the websites of The Plant List (2016)
and The Missouri Botanical Garden (2017),
this family includes 1911 genera and 32913
accepted species names. The Asteraceac are
cosmopolitan, occupy nearly every habitat type
and range from small annual herbs to relatively
large shrubs and trees, with some spiny cactus-
like species in the deserts of Central America. The
most distinctive feature of the composites is the
structure of the inflorescence or capitulum. The
invariably epigynous flowers are arranged on a
flat to convex receptacle and surrounded by one
or more whorls of phyllaries known collectively
as the involucre. The flowers are essentially of the
same structure except that the central flowers may
have tubular corolla (hence the names tubular
or disc flowers), while the peripheral ones may

have their corollas split along one side to take a
flat linear shape (hence the names ray or ligulate
flowers). The species vary considerably in the
type of flowers in their capitula. A capitulum
may contain only tubular flowers, ray flowers, or
both. Furthermore, each of the two flower types
may be hermaphrodite or functionally male with
empty ovaries. In Xanthium species, the plant is
monoecious and male and female capitula are
carried on the same peduncle. When present, the
calyx is usually reduced into a pappus of scales,
bristles or plumes. Stamens 5, with free filaments
and connate anthers. Ovary unilocular, style
single with two stigmatic arms; achenes 1-seeded
or sterile.

The Asteraceae are represented in the flora
of Egypt by 98 genera and 227 species with 15
subspecies and 15 varieties (Boulos, 2002).
Previous keys to taxa of the Asteraceae in Egypt
include those by Muschler (1912), Montasir &
Hassib (1956), Tackholm (1956, 1974) and Boulos
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(2002). The first couplet in those keys uses almost
invariably the difference in flower types in the
capitulum (such as: “all florets ligulate vs. at least
central flowers tubular”) to divide all taxa into
two major groups. The flower type is impossible
to determine with any degree of accuracy in
species of many large genera with minute capitula
(e.g. Artemisia, Filago, Gnaphalium, Pulicaria).
Similarly, variation in the plants’ perennation and
functional sexuality of flowers and achenes are
most difficult to observe by the user of any key,
but they feature prominently in the succeeding
couplets and entries of the traditional keys of
Asteraceae. Taking any further steps in such keys
would, therefore, be fraught with difficulty and
the ultimate result is usually shrouded in doubt.
A substitute of characters, other than flower types
and a range of similarly unsuitable characters,
which would be easily observable, as genetically
stable as can be ascertained by examining the
widest possible range of specimens of the same
taxon, and whose character-states are as widely
separated as possible, had to be found, especially
that the plants exhibit almost every conceivable
aspect of variation in vegetative morphology.
Cursory inspection of about 3000 specimens
of the Asteraceae in the herbaria of Cairo and
Alexandria Universities led to selecting the
distribution of spines on the various parts of
plants as a potential candidate for the required
substitute. The spines may be found in leaf axils,
on stem internodes or on apices and margins
of leaves and phyllaries; in Iphiona species the
entire leaf is modified into a spine. Bases of leaf
blades may extend to form flappy wings fused to
the sides of stem internodes and the spines may
be arranged along the margins of those wings.
Hence the primary division of the species of
Asteraceae in Egypt into two groups: spiny and
spineless.

The present article deals only with taxa
of the spiny group, where the widest possible
range of variation in vegetative morphology
is coupled with the pattern of distribution of
spines on different parts of the plants to form the
basis of a new key to the species and their infra-
specific taxa. Highly efficient computer programs
designed for generation of identification keys
are widely available and avoid the drawbacks of
manually constructed keys. Such programs are
highly flexible and the keys produced by them
lead consistently to easily repeatable results. They
were previously used to generate much improved
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keys to various groups in the flora of Egypt (El-
Gazzar et al., 2008 a, 2008 b, 2009 a, 2009 b,
2012, 2015 a, 2015 b, 2019).

Materials and Methods

This study is based on the specimens of
65 species and infra-specific taxa belonging to 20
genera kept in the herbaria of Cairo and Alexandria
Universities (CAI and ALEX, respectively)
and representing the spiny members of the
Asteraceae in the flora of Egypt. Apart from the
taxa represented by their type specimens in CAI,
identity of all other taxa was verified with the help
of local floras of Egypt and some neighboring
countries (e. g. Andrews, 1956; Feinbrun-Dothan,
1977, 1978 and Boulos, 2002). Nomenclature of
all taxa was updated according to the data bases of
The Plant List (2016) and The Missouri Botanical
Garden (2017), where synonyms of the currently
accepted names can be found.

States of 51 characters were recorded
comparatively for each taxon and the DELTA
suit of computer programs (Dallwitz et al., 1993
onwards and Dallwitz & Paine, 2005) was used
in key construction. This program suit produces
a conventional identification key, a description
of each taxon in terms of the recorded characters
in natural language (detailed descriptions), and
in the serial numbers assigned to characters and
character-states (item descriptions).

Results

The outcome of inspecting approximately 1200
specimens of spiny members of the Asteraceae
collected from Egypt and neighboring countries
was the recording of the states of the following
list of 51 characters for each of the 65 taxa. The
character-states were defined in the simplest
possible terms so that none of them needs further
explanation or illustration.

#1. Plant/1. herb/2. shrub/

#2. Stem/1. erect/2. prostrate/3. dwarf/

#3. Stem/1. gland-dotted/2. not gland-dotted/
#4. Stem/1. grooved/2. not grooved/

#5. Stem/1. solid/2. hollow/

#6. Stem/l. with spiny wings/2. with spinless
wings/3. wingless/

#7. Axillary bi-trifurcate spine/l. present/2.
absent/
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#8. 2—4 spines at leaf base/1. present/2. absent/

#9. Leaf apex/1. spiny/2. spineless/

#10.

#11.

#12.
#13.
#14.
#15.

#16.

#17.

Leaf margin/1. spiny/2. spineless/

Outer phyllaries apex/1. spiny/2. spineless/
Outer phyllaries margin/1. spiny/2. spineless/
Inner phyllaries apex/1. spiny/2. spineless/

Inner phyllaries margin/1. spiny/2. spineless/
Leaves/1. basal/2. cauline/3. basal and
cauline/

Cauline leaves/l1. simple/2. 3-lobed/3.
pinnatifid-pinnate/

Outline of cauline leaves/l. linear-

lanceolate/2. ovate/3. rhombic/4. spathulate/

#18. Cauline leaves/1. canaliculate-cylindrical/2. flat/

#19.

#20.

#21.
#22.
#23.
#24.
#25.
#26.

#27.

#28.

#29.

#30.
#31.

Cauline leaf upper surface/l. glabrous/2.
hairy/3. white woolly/4. prickly/

Cauline leaf lower surface/l. glabrous/2.
hairy/3. white woolly/4. prickly/

Cauline leaves/1. petiolate/2. sessile/

Leaf veins/1. prominent/2. not prominent/
Leaf veins/1. green/2. white/

Leaves/1. gland-dotted/2. not gland-dotted/
Leaf blade/1. soft/2. rigid/

Leaf blade length/1. 7.5cm or less/2. 8.5—
18cm/3. 22¢m or more/

Leaf blade width/1. 0.7cm or less/2.
1-2.8cm/3. 3.5¢cm or more/

Inflorescence/1. an aggregate of 6-flowered
capitula/2. an aggregate of 1-flowered
capitula/3. many-flowered capitula/

Capitula/l. solitary terminal/2. in terminal
glomerules/3. basal/

Capitula/1. globular/2. elongate/
Whorl of bracts subtending inflorescence/1.

The conventional key

Characters: 51 indata, 51 included, 32 in key.
Items: 65 in data, 65 included, 65 in key.
Parameters: Rbase = 1.40 Abase = 2.00 Reuse = 1.01 Varywt =.80
Characters included: 1-51
Character reliabilities: 1-52,5.0

#32.

#33.

#34.

#35.
#36.

#37.
#38.

#39.

#40.
#41.

present/2. absent/

Peduncle/1. longer than capitulum/2. shorter
than capitulum/3. absent/

Ray flowers/1. conspicuous/2. inconspicuous
or absent/

Outer phyllaries/1. longer than inner/2. as
long as inner/3. shorter than inner/

Outer phyllaries/1. united/2. free/

Outer phyllaries/1. gland-dotted/2. not

gland-dotted/
Outer phyllaries body/1. convex/2. flat/

Outer phyllaries margin/1. scarious/2. not
scarious/

Outer phyllaries veins/1. prominent/2. not
prominent/

Inner phyllaries/1. linear-lanceolate/2. ovate/

Inner phyllaries/1. gland-dotted/2. not gland-
dotted/

#42. Apex of inner phyllaries/1. with membrane/2.

#43.

without membrane/

Pappus/1. feathery/2. bristles or scales/3.
absent/

#44. Achenes/1. hairy/2. glabrous/

#45.

#46.
#47.

Achenes/1. united with paleae/2. not united
with paleae/

Achenes/1. obpyramidal-obovate/2. oblong/

Achene apex/ 1. long-beaked/ 2. round-
truncate/

#48. Achenebase/ 1. symmetrical/2. asymmetrical/
#49. Achene surface/ 1. smooth/2. streaked/
#50. Achenes/ 1. unilocular, 1-seeded/2. bilocular,

#51.

2-seeded/

Achene surface/ 1. with hooked spines/2.
without hooked spines/

1. Outer phyllaries I0nger than INNET...........cccoviririiiiinie ettt ebe e 2
Outer phyllaries as I0NZ @S INNET ...........ceiiiiieieieiteeie ettt ettt ettt ettt et e te et entesaeesesseeneenes 22
Outer phyllaries ShOTter than INNET............c.eoieieriiriiieie ettt ete s eseeaeesaesseessenes 29
2(1).  Leafblade Width 0.7 CIM OF 1€SS ....ieviiiiieiiiieieeitiecieete ettt e ere et e st e sbeebeesteessaessseesaesssessseesseesssesssennes 3
Leafblade Width 1-2.8 CIM ...c.eiiiiiiiee ettt ettt sttt sbe et be et eaeeaeeneans 12
Leaf blade Width 3.5 CIM OF IMNOTE .....uiviiiieiieiieieceee ettt bbb 21
3(2).  PaPPUS FEAtNETY ....ovieiiiiieiieietectee ettt ettt b e e te b et e e te et e b e eatebe st ent e be st enaenneereenbenns 4
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Pappus DIIStIES OF SCALES .......eiuietieiieiie ettt ettt ettt eee e bt et e enteeseeneeneeennas 11
PapPUuS @DSENL.....ecuieiieiieiieiieieee e Anvillea garcinii (Burm.f.) DC.
4(3). Peduncle shorter than CapitUIUM ..........cc.ooiiiiiiiii ettt sttt et b e ees 5
PedUNCIE @DSENL......ccuiviiiiiiiiieiieece et 8
5(4). Leaves cauline...................
Leaves basal and cauline
6(5).  Stem erect; capitula solitary terminal; inner phyllaries margin spiny;
capitula GlODULAT .........eviriiicieicee e Carthamus mareoticus Delile
Stem prostrate; capitula in terminal glomerules; inner phyllaries margin
spineless; capitula elongate...........ccccceeeverieneeieennnnne. Atractylis serratuloides (Cass.) Sieber ex Cass.
7(5).  Cauline leaf upper surface hairy; leaf blade soft; outer phyllaries margin not scarious;
inner phyllaries linear-lanceolate..............ceoeiieiieiieiiieeeeee e Atractylis boulosii Tickh.
Cauline leaf upper surface white woolly; leaf blade rigid; outer phyllaries
margin scarious; inner phyllaries ovate ...........cccceeveveerienenieriennene Atractylis carduus (Forssk.) C. Chr.
8(4). Cauline leaf upper SUrface NAITY ......cc.eoiiiiiiiieree ettt eas 9
Cauline leaf upper surface White WOOILY ..........coiiiiiiiiiii e 10
9(8).  Leaf blade soft; inner phyllaries linear-lanceolate ..........c..coccoveveverenencncncnnnnne. Atractylis cancellata L.
Leaf blade rigid; inner phyllaries ovate...........cccoooeeiieiiirienienieeceeee e Atractylis aristata Batt.
10(8). Cauline leaf lower surface hairy; leaf veins prominent; stem grooved; ray flowers
INCONSPICUOUS OF abSENt......cccveeueereieieeieaeeenens Atractylis mernephthae Asch., Schweinf. & Letourn.
Cauline leaf lower surface white woolly; leaf veins not prominent;
stem not grooved; ray flowers CONSPICUOUS........evververerierererienieresienieeeeneas Atractylis prolifera Boiss.
11(3). Capitula solitary terminal............ccccervenieiiniinieeiieeee Carthamus tenuis (Boiss. & Blanche) Bornm.
Capitula in terminal glomerules.............ccccocererevrnnen. Carthamus tenuis subsp. foliosus (Boiss.) Hanelt
12(2). Leaves basal........ccooieiieiiiiieniieiiet et Centaurea furfuracea Coss. & Durieu
LEAVES CAULME. . ..ottt ettt et ettt et et e st eates et et et et et et et enaenaen 13
Leaves basal and CAULINE..........coiviieriniiinireeecee ettt ettt et e 16
13(12). Pappus fEathery ......coeoereriririenenesesiese ettt Notobasis syriaca (L.) Cass.
Pappus DIIStIES OF SCALES ... .eoiuietieieeieii ettt ettt ettt ettt et e et e st enaeenbeeneesaean 14
Pappus @DSENT.....cc.eiitiiiiiieiie et Scolymus maculatus L.
14(13). Outer phyllaries margin spiny; outline of cauline leaves linear-lanceolate; cauline leaf
upper surface hairy; cauline leaf lower SUrface hairy ...........ccocoeeireeiiirieinieeee e 15
Outer phyllaries margin spineless; outline of cauline leaves ovate; cauline leaf
upper surface glabrous; cauline leaf lower surface glabrous ..............cccceeue.. Carthamus tinctorius L.
15(14). Outer phyllaries margin scarious; inner phyllaries linear-lanceolate; stem not grooved; outer
phyllaries gland-dotted............... Carthamus glaucus subsp. alexandrinus (Boiss. & Heldr.) Hanelt
Outer phyllaries margin not scarious; inner phyllaries ovate; stem grooved; outer phyllaries not
Eland-dOtted. ......c.ooieiiiiieieiee s Carthamus glaucus M. Bieb.
16(12). Peduncle longer than capitulum ..........ccoeeeeiririninieieeeeeee e
Peduncle shorter than capitulum....
PeAUNCIE @DSENL......cueiuiiiiiiiiiiiieicci ettt ettt st bbb bbb bbbt
17(16). Capitula solitary terminal; inner phyllaries linear-lanceolate; inner phyllaries gland-dotted;
cauling 1€aves SIMPIE ........cveirieieieieieieiee et Carthamus lanatus L.
Capitula in terminal glomerules; inner phyllaries ovate; inner phyllaries not gland-dotted;
cauline leaves pinnatifid-pinnate ..........cccoecvevveienieieniinienenereeee e Carthamus nitidus Boiss.
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18(16).

19(18).

20(18).

212).

22(1).

23(22).

24(23).

25(23).

26(22).

27(26).

28(27).

29(1).

30(29).

31(29).

Inner phyllaries gland-dotted ............coooiiiiiie e et 19
Inner phyllaries not gland-dotted ...........c.oiiiiiiiiie e s 20
Inner phyllaries apex spiny; inner phyllaries margin spiny; cauline leaves pinnatifid-pinnate;

capitula solitary terminal .............ccooceevvieeieiieneenieeieseeienns Carthamus eriocephalus (Boiss.) Greuter
Inner phyllaries apex spineless; inner phyllaries margin spineless; cauline leaves simple;

capitula in terminal glomerules ...........coooiiieiieiiiieee e Carlina involucrata Poir.

Stem with spiny wings; inner phyllaries apex spiny; capitula elongate;

SEEIM GIOOVEA ..ttt ettt sttt sttt sttt ae st eneeseese e st eneeneeneenes Scolymus hispanicus L.
Stem wingless; inner phyllaries apex spineless; capitula globular;

stem not grooved ........c.cceeverienieniennns Carlina sicula subsp. mareotica (Asch. & Schweinf.) Greuter
Cauline leaf lower surface glabrous; pappus absent ............cccceveveriererenerennne Gundelia tournefortii L.
Cauline leaf lower surface hairy; pappus bristles or scales............cc.ceenenne.. Centaurea benedicta (L.) L.
Cauline leaf lower surface white woolly; pappus feathery ..........ccccooevevenenene Cynara cornigera Lindl.
Leaf blade width 0.7 cm or less .......cc.ccccevueennenne Centaurea aegyptiaca L.
Leaf blade Width 1-2.8 CI ....ciiiiriiiiiiiiiiice ettt e 23
Leaf blade width 3.5 CIN OF INOTE .....cuvviiiiiiieiiiciieiciee ettt 26
Stem With SPINY WINES ....eeueiiiiiiiiieet ettt ettt ettt ettt st e s bt e bt e et saeenbeenneeseesaeenee 24
Stem With SPINIESS WINES ....ceveiiieieieieiereierte e Centaurea dimorpha Viv.
STEIM WINZIESS ...ttt ettt b et ettt e bt et e s bt et e et e eseesb e et e eaeeebee bt enbesneenbeenaeenee 25

Stem solid; leaves cauline; peduncle absent; inner phyllaries

[INEAr-lanCeOIALE. .......eeeeueieiiierieetie ettt ettt re e e eeare e Picnomon acarna (L.) Cass.
Stem hollow; leaves basal and cauline; peduncle shorter than capitulum;
inner phyllaries OVALe..........cceveieieieieieeeee e Onopordum alexandrinum Boiss.

Stem solid; leaf margin spineless; outer phyllaries apex spineless; leaves cauline Xanthium spinosum L.
Stem hollow; leaf margin spiny; outer phyllaries apex spiny; leaves

basal and cauline............cocoeieiiiiiiiiie e Echinops galalensis Schweinf.
Cauline leaf lower surface glabrous..........cccceceeveiiiieieiiieiiiiieceeceece e Carlina acaulis L.
Cauline leaf lower surface hairy Echinops glaberrimus DC.
Cauline leaf lower surface White WOOILY .......c..ccueiiiiiiriiriiiiirieriesee e 27
Stem with spiny wings; capitula in terminal glomerules; pappus feathery; leaf blade soft..................... 28
Stem wingless; capitula solitary terminal; pappus bristles or scales;

leaf blade rigid......coovereieieeieiiet et Echinops hussonii Boiss.

Peduncle longer than capitulum; inner phyllaries linear-lanceolate; inner phyllaries gland-

dotted;

SEEIM GIOOVE ...ttt Onopordum ambiguum Fresen.
Peduncle shorter than capitulum; inner phyllaries ovate; inner phyllaries not gland-dotted; stem

DOt LOOVEA ...ttt sttt ettt sttt ettt ettt ebe et ebe e i Onopordum acanthium L.

Cauline leaf lower Surface ZlabroUs.........cceveiiieieieieieie ettt
Cauline leaf lower surface hairy ...........ccccc.......

Cauline leaf lower surface white woolly
Cauline leaf lower surface Prickly .........oooooiiiioiii et

Leaf blade width 0.7 cm or less; stem solid; leaf margin spineless;

outer phyllaries apex spineless ........c.ccooeevereereeeeneee Launaea spinosa (Forssk.) Sch.Bip. Ex Kuntze
Leaf blade width 3.5 cm or more; stem hollow; leaf margin spiny;

outer phyllaries apeX SPINY ......cccvecveeierierieeiienierieerieeeesieeeeeeeeeeeeeas Silybum marianum (L.) Gaertn.
LEAVES DASAL.....cvinitiiciiiciitcietee ettt ae e 32
LeaVeS CAULMNE. ....c.uevtiiiiiieiieieceeieeec ettt b e bbb bt s 33
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Leaves basal and CAULINE..........ccceriiiniiiiiiiiiece ettt 35
32(31). SEEIM ETECE ...ttt ettt ettt et ettt saees Centaurea eryngioides Lam.
SEEM PTOSITALE ...ttt ettt ettt et eeaee e eenbeesaneas Centaurea glomerata Vahl
SEEM AWALT.......iiiiie ettt ettt et ettt Centaurea pumilio L.
33(31). Outline of cauline leaves linear-lanceolate; pappus feathery; leaf apex spiny; cauline leaves
canaliculate-CYIINATICAL..........ociiieieieiei ettt ettt e et e sbesbestesaentens 34
Outline of cauline leaves ovate; pappus bristles or scales; leaf apex
spineless; cauline leaves flat...........ccccooeeviieniiniicenenne. Dicoma schimperi (DC.) Baill. ex O.Hoffm.
34(33). Stem grooved; capitula solitary terminal; outer phyllaries margin scarious; inner phyllaries not
gland-dotted..........ccevieriieriiiiieiee e Iphiona mucronata (Forssk.) Asch. & Schweinf.
Stem not grooved; capitula in terminal glomerules; outer phyllaries margin not scarious; inner
phyllaries gland-dotted ...........cooveeiiiienieniieii e Iphiona scabra DC. ex Decne.
35(31). PaPPUS FEANEIY .....etiieiitietieieceeeee et ettt ettt et e e et e et et et et e s et etennentens
Pappus bristles or scales....
Pappus absent....................
36(35). Stem solid; stem wingless; leaf apex spineless; leaf margin spineless..........c.cevvevverierierierenenenenenenne 37
Stem hollow; stem with spiny wings; leaf apex spiny; leaf margin spiny ............ Carduus getulus Pomel
37(36). Outer phyllaries margin spiny; inner phyllaries apex spiny; cauline leaves
pinnatifid-pinnate; stem Prostrate ...........cocceeceerieevierieeiieeieneee e Centaurea alexandrina Delile
Outer phyllaries margin spineless; inner phyllaries apex spineless; cauline leaves
SIMPIE; STEM EECT...eevvieiiieiieiieiieieeieeie et Centaurea scoparia Sieber ex Spreng.
38(35). Stem solid; stem prostrate; inner phyllaries apex spineless; outer phyllaries
TNATZIN SCATIOUS 1.euveaveteteeteetesteete ettt eae et ebe sttt esteasestes e et et et e tentenbenaesaenbenae e Centaurea sinaica DC.
Stem hollow; stem erect; inner phyllaries apex spiny; outer phyllaries margin not scarious.................. 39
39(38). Outer phyllaries margin spiny; inner phyllaries margin spiny; stem wingless;
leaf blade width 3.5 €M OF MOTE ......eovervieiieieieiieieeeeeeee e Centaurea hyalolepis Boiss.
Outer phyllaries margin spineless; inner phyllaries margin spineless; stem with spinless wings;
leaf blade width 0.7 cm OF 1SS ..c..eoveruerieriiriiiniiereec e Centaurea melitensis L.
40(29). Leafblade Width 0.7 CIM OF LSS ...ecvviiuieiiieiieiiieiieie ettt ettt ete et steebesteesaeebeesseesaesseesseessesseenseesseessessnas
Leaf blade width 1-2.8 cm...............

41(40).

42(41).

43(41).

44(40).

45(44).

Leaf blade width 3.5 ¢cm or more

Leaf apex spiny; leaf margin spiny; outer phyllaries margin spiny; inner phyllaries not gland-

AOTEEA ..ttt ettt ettt st b et bttt s h bbb bbbt ebeehe bbb 42
Leaf apex spineless; leaf margin spineless; outer phyllaries margin spineless; inner phyllaries

GlANA-AOTEEA ...ttt ettt e b e et e et e bt e b e et e beebe e st e st e beenbeeneeeneanne 43
Stem grooved; inner phyllaries margin spineless; cauline leaves pinnatifid-pinnate;

leaf Veins PromMinent ..........c.ccceevueereeeerreenieeieneesteeeeeee e eressneeseennens Echinops taeckholmianus Amin
Stem not grooved; inner phyllaries margin spiny; cauline leaves simple;

leaf veins NOt PrOMINENE ........c.evuiiruieiiiiieeiieie ettt Dicoma tomentosa Cass.
Stem with spinless wings; inner phyllaries apex spiny; stem erect;

capitula solitary terminal ............cooceoiiiiiiiiiiieie e Centaurea solstitialis L.
Stem wingless; inner phyllaries apex spineless; stem prostrate;

capitula in terminal glomerules ...........cccecueiiieieiiiieneneieereeeeene Centaurea ammocyanus Boiss.
Outline of cauline leaves linear-lanceolate .............ccooerveriererenerereeeseseee e Carduus argentatus L.
Outline of cauliNg 1€AVES OVALE ......c.ceviuiiiiieiiiieicteiet ettt ettt sttt sae bbb b ebesae i 45
Outline of cauline leaves spthulate ..o Centaurea pallescens Delile
Leaf apex spiny; leaf margin spiny; inner phyllaries apex spiny; cauline leaves
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pinnatifid-pinnate........c..coceceveenieeneenennnnene

........................................ Echinops spinosissimus Turra

Leaf apex spineless; leaf margin spineless; inner phyllaries apex spineless;

cauline leaves sSimple.........ccooceevveienienieennnn.

....................... Centaurea procurrens Sieber ex Spreng.

46(29). Outline of cauline leaves linear-lanceolate; peduncle longer than capitulum; inner phyllaries

linear-lanceolate .............ccceeeveeenreeereecereeennen.

Outline of cauline leaves rhombic; peduncle absent; inner

phyllaries ovate.........cocceevieienieiiei e,

47(46). Outer phyllaries body convex; achenes hairy; achene apex

long-beaked .........ccooeeviriiiiiniiie

............................. Helminthotheca echioides (L.) Holub

Outer phyllaries body flat; achenes glabrous; achene apex

TOUNd-tIUNCALE. ......vveeeeiiiieeiiie e

Detailed Descriptions

Anvillea garcinii (Burm.f,) DC. Plant shrub.
Stem erect. Stem gland-dotted. Stem not grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spineless. Leaf margin spineless. Outer
phyllaries apex spiny. Outer phyllaries margin
spineless. Inner phyllaries apex spineless. Inner
phyllaries margin spineless. Leaves cauline.
Cauline leaves simple. Outline of cauline leaves
spathulate. Cauline leaves flat. Cauline leaf upper
surface hairy. Cauline leaf lower surface hairy.
Cauline leaves petiolate. Leaf veins not prominent.
Leaf veins green. Leaves gland-dotted. Leaf blade
soft. Leaf blade length 7.5cm or less. Leaf blade
width 0.7cm or less. Inflorescence many-flowered
capitula. Capitula solitary terminal. Capitula
elongate. Whorl of bracts subtending inflorescence
absent. Peduncle shorter than capitulum. Ray
flowers conspicuous. Outer phyllaries longer than
inner. Outer phyllaries united. Outer phyllaries
gland-dotted. Outer phyllaries body flat. Outer
phyllaries margin not scarious. Outer phyllaries
veins not prominent. Inner phyllaries linear-
lanceolate. Inner phyllaries gland-dotted. Apex
of inner phyllaries without membrane. Pappus
absent. Achenes hairy. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Atractylis aristata Batt. Plant herb. Stem
prostrate. Stem not gland-dotted. Stem grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spiny. Inner
phyllaries apex spiny. Inner phyllaries margin
spineless. Leaves basal and cauline. Cauline
leaves simple. Outline of cauline leaves linear-

......... Helminthotheca balansae (Coss. & Durieu) Lack

lanceolate. Cauline leaves flat. Cauline leaf upper
surface hairy. Cauline leaf lower surface hairy.
Cauline leaves sessile. Leaf veins not prominent.
Leaf veins green. Leaves not gland-dotted. Leaf
blade rigid. Leaf blade length 7.5cm or less. Leaf
blade width 0.7cm or less. Inflorescence many-
flowered capitula. Capitula in terminal glomerules.
Capitula elongate. Whorl of bracts subtending
inflorescence present. Peduncle absent. Ray
flowers inconspicuous or absent. Outer phyllaries
longer than inner. Outer phyllaries free. Outer
phyllaries not gland-dotted. Outer phyllaries body
convex. Outer phyllaries margin scarious. Outer
phyllaries veins not prominent. Inner phyllaries
ovate. Inner phyllaries not gland-dotted. Apex
of inner phyllaries without membrane. Pappus
feathery. Achenes hairy. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Atractylis boulosii Téckh. Plant herb. Stem
prostrate. Stem not gland-dotted. Stem not
grooved. Stem solid. Stem wingless. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf base
absent. Leaf apex spiny. Leaf margin spiny. Outer
phyllaries apex spiny. Outer phyllaries margin
spiny. Inner phyllaries apex spiny. Inner phyllaries
margin spineless. Leaves basal and cauline.
Cauline leaves simple. Outline of cauline leaves
linear-lanceolate. Cauline leaves flat. Cauline leaf
upper surface hairy. Cauline leaf lower surface
hairy. Cauline leaves petiolate. Leaf veins not
prominent. Leaf veins green. Leaves not gland-
dotted. Leaf blade soft. Leaf blade length 7.5cm or
less. Leaf'blade width 0.7cm or less. Inflorescence
many-flowered capitula.  Capitula  solitary
terminal. Capitula elongate. Whorl of bracts
subtending inflorescence absent. Peduncle shorter
than capitulum. Ray flowers inconspicuous or
absent. Outer phyllaries longer than inner. Outer

Egypt. J. Bot. 59, No.1 (2019)



114

ADEL EL-GAZZAR et al.

phyllaries free. Outer phyllaries not gland-dotted.
Outer phyllaries body convex. Outer phyllaries
margin not scarious. Outer phyllaries veins not
prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus feathery.
Achenes hairy. Achenes not united with paleae.
Achenes obpyramidal-obovate. Achene apex
round-truncate. Achene base symmetrical. Achene
surface smooth. Achenes unilocular, 1-seeded.
Achene surface without hooked spines.

Atractylis cancellata L. Plant herb. Stem
prostrate. Stem not gland-dotted. Stem grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spiny. Inner
phyllaries apex spiny. Inner phyllaries margin
spineless. Leaves basal and cauline. Cauline
leaves simple. Outline of cauline leaves linear-
lanceolate. Cauline leaves flat. Cauline leaf upper
surface hairy. Cauline leaf lower surface hairy.
Cauline leaves sessile. Leaf veins not prominent.
Leaf veins green. Leaves not gland-dotted. Leaf
blade soft. Leaf blade length 7.5cm or less. Leaf
blade width 0.7cm or less. Inflorescence many-
flowered capitula. Capitula solitary terminal,
or in terminal glomerules. Capitula elongate.
Whorl of bracts subtending inflorescence present.
Peduncle absent. Ray flowers inconspicuous or
absent. Outer phyllaries longer than inner. Outer
phyllaries free. Outer phyllaries not gland-dotted.
Outer phyllaries body convex. Outer phyllaries
margin scarious. Outer phyllaries veins not
prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus feathery.
Achenes hairy. Achenes not united with paleae.
Achenes obpyramidal-obovate. Achene apex
round-truncate. Achene base symmetrical. Achene
surface smooth. Achenes unilocular, 1-seeded.
Achene surface without hooked spines.

Atractylis carduus (Forssk.) C. Chr. Plant
herb. Stem prostrate. Stem not gland-dotted. Stem
grooved. Stem solid. Stem wingless. Axillary bi-
trifurcate spine absent. 2—4 spines at leaf base
absent. Leaf apex spiny. Leaf margin spiny.
Outer phyllaries apex spiny. Outer phyllaries
margin spiny. Inner phyllaries apex spiny. Inner
phyllaries margin spineless. Leaves basal and
cauline. Cauline leaves simple. Outline of cauline
leaves linear-lanceolate. Cauline leaves flat.
Cauline leaf upper surface white woolly. Cauline
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leaf lower surface hairy. Cauline leaves sessile.
Leaf veins prominent. Leaf veins green. Leaves
not gland-dotted. Leaf blade rigid. Leaf blade
length 7.5cm or less. Leaf blade width 0.7cm
or less. Inflorescence many-flowered capitula.
Capitula solitary terminal. Capitula elongate.
Whorl of bracts subtending inflorescence present.
Peduncle shorter than capitulum. Ray flowers
conspicuous. Outer phyllaries longer than inner.
Outer phyllaries free. Outer phyllaries not gland-
dotted. Outer phyllaries body convex. Outer
phyllaries margin scarious. Outer phyllaries
veins not prominent. Inner phyllaries ovate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus feathery.
Achenes hairy. Achenes not united with paleae.
Achenes obpyramidal-obovate. Achene apex
round-truncate. Achene base symmetrical. Achene
surface smooth. Achenes unilocular, 1-seeded.
Achene surface without hooked spines.

Atractylis mernephthae Asch., Schweinf. &
Letourn. Plant herb. Stem prostrate. Stem not
gland-dotted. Stem grooved. Stem solid. Stem
wingless. Axillary bi-trifurcate spine absent.
24 spines at leaf base absent. Leaf apex spiny.
Leaf margin spiny. Outer phyllaries apex spiny.
Outer phyllaries margin spiny. Inner phyllaries
apex spiny. Inner phyllaries margin spineless.
Leaves basal and cauline. Cauline leaves simple.
Outline of cauline leaves linear-lanceolate.
Cauline leaves flat. Cauline leaf upper surface
white woolly. Cauline leaf lower surface hairy.
Cauline leaves sessile. Leaf veins prominent.
Leaf veins green. Leaves not gland-dotted. Leaf
blade rigid. Leaf blade length 7.5cm or less. Leaf
blade width 0.7cm or less. Inflorescence many-
flowered capitula. Capitula solitary terminal.
Capitula elongate. Whorl of bracts subtending
inflorescence present. Peduncle absent. Ray
flowers inconspicuous or absent. Outer phyllaries
longer than inner. Outer phyllaries united. Outer
phyllaries not gland-dotted. Outer phyllaries body
convex. Outer phyllaries margin scarious. Outer
phyllaries veins not prominent. Inner phyllaries
ovate. Inner phyllaries not gland-dotted. Apex
of inner phyllaries without membrane. Pappus
feathery. Achenes hairy. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Atractylis prolifera Boiss. Plant herb. Stem
prostrate. Stem not gland-dotted. Stem not
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grooved. Stem solid. Stem wingless. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf base
absent. Leaf apex spiny. Leaf margin spiny. Outer
phyllaries apex spiny. Outer phyllaries margin
spiny. Inner phyllaries apex spiny. Inner phyllaries
margin spineless. Leaves basal and cauline.
Cauline leaves simple. Outline of cauline leaves
linear-lanceolate. Cauline leaves flat. Cauline leaf
upper surface white woolly. Cauline leaf lower
surface white woolly. Cauline leaves sessile. Leaf
veins not prominent. Leaf veins green. Leaves not
gland-dotted. Leaf blade rigid. Leaf blade length
7.5cm or less. Leaf blade width 0.7cm or less.
Inflorescence many-flowered capitula. Capitula
solitary terminal. Capitula elongate. Whorl of
bracts subtending inflorescence present. Peduncle
absent. Ray flowers conspicuous. Outer phyllaries
longer than inner. Outer phyllaries free. Outer
phyllaries not gland-dotted. Outer phyllaries body
convex. Outer phyllaries margin scarious. Outer
phyllaries veins not prominent. Inner phyllaries
ovate. Inner phyllaries not gland-dotted. Apex
of inner phyllaries without membrane. Pappus
feathery. Achenes hairy. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Atractylis serratuloides (Cass.) Sieber ex
Cass. Plant shrub. Stem prostrate. Stem not
gland-dotted. Stem not grooved. Stem solid. Stem
wingless. Axillary bi-trifurcate spine absent.
2-4 spines at leaf base absent. Leaf apex spiny.
Leaf margin spiny. Outer phyllaries apex spiny.
Outer phyllaries margin spiny. Inner phyllaries
apex spiny. Inner phyllaries margin spineless.
Leaves cauline. Cauline leaves simple. Outline of
cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface hairy. Cauline leaf
lower surface hairy. Cauline leaves sessile. Leaf
veins not prominent. Leaf veins green. Leaves not
gland-dotted. Leaf blade rigid. Leaf blade length
7.5cm or less. Leaf blade width 0.7cm or less.
Inflorescence many-flowered capitula. Capitula
in terminal glomerules. Capitula elongate. Whorl
of bracts subtending inflorescence present.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries longer
than inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body convex.
Outer phyllaries margin scarious. Outer phyllaries
veins not prominent. Inner phyllaries ovate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus feathery.

Achenes hairy. Achenes not united with paleae.
Achenes obpyramidal-obovate. Achene apex
round-truncate. Achene base symmetrical. Achene
surface smooth. Achenes unilocular, 1-seeded.
Achene surface without hooked spines.

Carduus argentatus L. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved.
Stem hollow. Stem with spiny wings. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf
base absent. Leaf apex spiny. Leaf margin spiny.
Outer phyllaries apex spiny. Outer phyllaries
margin spineless. Inner phyllaries apex spiny.
Inner phyllaries margin spineless. Leaves basal.
Cauline leaves pinnatifid-pinnate. Outline of
cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface hairy. Cauline
leaf lower surface white woolly. Cauline leaves
sessile. Leaf veins prominent. Leaf veins green.
Leaves not gland-dotted. Leaf blade soft. Leaf
blade length 8.5-18cm. Leaf blade width
1-2.8cm. Inflorescence many-flowered capitula.
Capitula solitary terminal. Capitula elongate.
Whorl of bracts subtending inflorescence absent.
Peduncle longer than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries
shorter than inner. Outer phyllaries united. Outer
phyllaries gland-dotted. Outer phyllaries body
flat. Outer phyllaries margin not scarious. Outer
phyllaries veins not prominent. Inner phyllaries
ovate. Inner phyllaries gland-dotted. Apex of inner
phyllaries without membrane. Pappus feathery.
Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Carduus getulus Pomel Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved.
Stem hollow. Stem with spiny wings. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf base
absent. Leaf apex spiny. Leaf margin spiny. Outer
phyllaries apex spiny. Outer phyllaries margin
spineless. Inner phyllaries apex spiny. Inner
phyllaries margin spineless. Leaves basal and
cauline. Cauline leaves pinnatifid-pinnate. Outline
of cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface hairy. Cauline leaf
lower surface hairy. Cauline leaves sessile. Leaf
veins not prominent. Leaf veins green. Leaves
not gland-dotted. Leaf blade soft. Leaf blade
length 8.5-18cm. Leaf blade width 1-2.8cm.
Inflorescence many-flowered capitula. Capitula in
terminal glomerules. Capitula elongate. Whorl of
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bracts subtending inflorescence absent. Peduncle
longer than capitulum. Ray flowers inconspicuous
or absent. Outer phyllaries shorter than inner.
Outer phyllaries united. Outer phyllaries
gland-dotted. Outer phyllaries body flat. Outer
phyllaries margin not scarious. Outer phyllaries
veins not prominent. Inner phyllaries ovate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus feathery.
Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Carduus pycnocephalus L. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved.
Stem hollow. Stem with spiny wings. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf base
absent. Leaf apex spiny. Leaf margin spiny. Outer
phyllaries apex spiny. Outer phyllaries margin
spineless. Inner phyllaries apex spiny. Inner
phyllaries margin spineless. Leaves basal and
cauline. Cauline leaves pinnatifid-pinnate. Outline
of cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface hairy. Cauline leaf
lower surface white woolly. Cauline leaves sessile.
Leaf veins not prominent. Leaf veins green.
Leaves not gland-dotted. Leaf blade soft. Leaf
blade length 8.5-18cm. Leaf blade width 3.5cm
or more. Inflorescence many-flowered capitula.
Capitula in terminal glomerules. Capitula elongate.
Whorl of bracts subtending inflorescence absent.
Peduncle absent. Ray flowers inconspicuous or
absent. Outer phyllaries shorter than inner. Outer
phyllaries united. Outer phyllaries gland-dotted.
Outer phyllaries body flat. Outer phyllaries
margin not scarious. Outer phyllaries veins not
prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus feathery.
Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base asymmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Carlina acaulis L. Plant herb. Stem dwarf.
Stem not gland-dotted. Stem not grooved. Stem
solid. Stem wingless. Axillary bi-trifurcate spine
absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spiny.
Inner phyllaries apex spineless. Inner phyllaries
margin spineless. Leaves basal. Cauline leaves
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pinnatifid-pinnate. Outline of cauline leaves
linear-lanceolate. Cauline leaves flat. Cauline
leaf upper surface glabrous. Cauline leaf lower
surface glabrous. Cauline leaves sessile. Leaf
veins prominent. Leaf veins green. Leaves
not gland-dotted. Leaf blade soft. Leaf blade
length 8.5-18cm. Leaf blade width 3.5cm or
more. Inflorescence many-flowered capitula.
Capitula basal. Capitula globular. Whorl of bracts
subtending inflorescence present. Peduncle absent.
Ray flowers conspicuous. Outer phyllaries as long
as inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body flat. Outer
phyllaries margin not scarious. Outer phyllaries
veins not prominent. Inner phyllaries linear-
lanceolate. Inner phyllaries not gland-dotted.
Apex of inner phyllaries with membrane. Pappus
feathery. Achenes hairy. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Carlina involucrata Poir. Plant herb. Stem
erect. Stem not gland-dotted. Stem not grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spiny. Inner
phyllaries apex spineless. Inner phyllaries margin
spineless. Leaves basal and cauline. Cauline
leaves simple. Outline of cauline leaves linear-
lanceolate. Cauline leaves flat. Cauline leaf upper
surface hairy. Cauline leaf lower surface hairy.
Cauline leaves sessile. Leaf veins prominent.
Leaf veins green. Leaves not gland-dotted.
Leaf blade rigid. Leaf blade length 7.5cm or
less. Leaf blade width 1-2.8cm. Inflorescence
many-flowered capitula. Capitula in terminal
glomerules. Capitula globular. Whorl of bracts
subtending inflorescence present. Peduncle
absent. Ray flowers conspicuous. Outer phyllaries
longer than inner. Outer phyllaries free. Outer
phyllaries not gland-dotted. Outer phyllaries body
flat. Outer phyllaries margin not scarious. Outer
phyllaries veins not prominent. Inner phyllaries
linear-lanceolate. Inner phyllaries gland-dotted.
Apex of inner phyllaries with membrane. Pappus
feathery. Achenes hairy. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Carlina sicula subsp. mareotica (Asch. &
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Schweinf.) Greuter Plant herb. Stem erect. Stem
not gland-dotted. Stem not grooved. Stem solid.
Stem wingless. Axillary bi-trifurcate spine absent.
24 spines at leaf base absent. Leaf apex spiny.
Leaf margin spiny. Outer phyllaries apex spiny.
Outer phyllaries margin spiny. Inner phyllaries
apex spineless. Inner phyllaries margin spineless.
Leaves basal and cauline. Cauline leaves simple.
Outline of cauline leaves linear-lanceolate.
Cauline leaves flat. Cauline leaf upper surface
hairy. Cauline leaf lower surface hairy. Cauline
leaves sessile. Leaf veins prominent. Leaf veins
green. Leaves not gland-dotted. Leaf blade rigid.
Leaf blade length 7.5cm or less. Leaf blade
width 1-2.8cm. Inflorescence many-flowered
capitula. Capitula in terminal glomerules.
Capitula globular. Whorl of bracts subtending
inflorescence present. Peduncle absent. Ray
flowers conspicuous. Outer phyllaries longer than
inner. Outer phyllaries free. Outer phyllaries not
gland-dotted. Outer phyllaries body flat. Outer
phyllaries margin not scarious. Outer phyllaries
veins not prominent. Inner phyllaries linear-
lanceolate. Inner phyllaries not gland-dotted.
Apex of inner phyllaries with membrane. Pappus
feathery. Achenes hairy. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Carthamus eriocephalus (Boiss.) Greuter
Plant herb. Stem erect. Stem not gland-dotted.
Stem grooved. Stem solid. Stem wingless. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf base
absent. Leaf apex spiny. Leaf margin spiny.
Outer phyllaries apex spiny. Outer phyllaries
margin spiny. Inner phyllaries apex spiny. Inner
phyllaries margin spiny. Leaves basal and cauline.
Cauline leaves pinnatifid-pinnate. Outline of
cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface hairy. Cauline
leaf lower surface hairy. Cauline leaves sessile.
Leaf veins prominent. Leaf veins green. Leaves
not gland-dotted. Leaf blade rigid. Leaf blade
length 8.5-18cm. Leaf blade width 1-2.8cm.
Inflorescence many-flowered capitula. Capitula
solitary terminal. Capitula elongate. Whorl of
bracts subtending inflorescence present. Peduncle
absent. Ray flowers inconspicuous or absent.
Outer phyllaries longer than inner. Outer phyllaries
free. Outer phyllaries not gland-dotted. Outer
phyllaries body convex. Outer phyllaries margin
scarious. Outer phyllaries veins prominent. Inner
phyllaries ovate. Inner phyllaries gland-dotted.

Apex of inner phyllaries without membrane.
Pappus feathery. Achenes glabrous. Achenes
not united with paleae. Achenes obpyramidal-
obovate. Achene apex round-truncate. Achene
base symmetrical. Achene surface smooth.
Achenes unilocular, 1-seeded. Achene surface
without hooked spines.

Carthamus glaucus M. Bieb. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spiny. Inner
phyllaries apex spiny. Inner phyllaries margin
spiny. Leaves cauline. Cauline leaves simple.
Outline of cauline leaves linear-lanceolate.
Cauline leaves flat. Cauline leaf upper surface
hairy. Cauline leaf lower surface hairy. Cauline
leaves sessile. Leaf veins prominent. Leaf veins
green. Leaves not gland-dotted. Leaf blade rigid.
Leaf blade length 7.5cm or less. Leaf blade width
1-2.8cm. Inflorescence many-flowered capitula.
Capitula solitary terminal. Capitula elongate.
Whorl of bracts subtending inflorescence absent.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries longer
than inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body convex.
Outer phyllaries margin not scarious. Outer
phyllaries veins prominent. Inner phyllaries ovate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus bristles or
scales. Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base asymmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Carthamus glaucus subsp. alexandrinus
(Boiss. & Heldr.) Hanelt Plant herb. Stem erect.
Stem not gland-dotted. Stem not grooved. Stem
solid. Stem wingless. Axillary bi-trifurcate spine
absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spiny. Inner
phyllaries apex spiny. Inner phyllaries margin
spiny. Leaves cauline. Cauline leaves simple.
Outline of cauline leaves linear-lanceolate.
Cauline leaves flat. Cauline leaf upper surface
hairy. Cauline leaf lower surface hairy. Cauline
leaves sessile. Leaf veins prominent. Leaf veins
green. Leaves not gland-dotted. Leaf blade rigid.
Leaf blade length 7.5cm or less. Leaf blade width
1-2.8cm. Inflorescence many-flowered capitula.
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Capitula solitary terminal. Capitula elongate.
Whorl of bracts subtending inflorescence absent.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries longer
than inner. Outer phyllaries free. Outer phyllaries
gland-dotted. Outer phyllaries body convex. Outer
phyllaries margin scarious. Outer phyllaries veins
prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus bristles or
scales. Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base asymmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Carthamus lanatus L. Plant herb. Stem erect.
Stem not gland-dotted. Stem not grooved. Stem
solid. Stem wingless. Axillary bi-trifurcate spine
absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spiny. Inner
phyllaries apex spiny. Inner phyllaries margin
spiny. Leaves basal and cauline. Cauline leaves
simple. Outline of cauline leaves linear-lanceolate.
Cauline leaves flat. Cauline leaf upper surface
hairy. Cauline leaf lower surface hairy. Cauline
leaves sessile. Leaf veins prominent. Leaf veins
green. Leaves not gland-dotted. Leaf blade rigid.
Leaf blade length 7.5cm or less. Leaf blade width
1-2.8cm. Inflorescence many-flowered capitula.
Capitula solitary terminal. Capitula elongate.
Whorl of bracts subtending inflorescence absent.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries longer
than inner. Outer phyllaries free. Outer phyllaries
gland-dotted. Outer phyllaries body convex. Outer
phyllaries margin scarious. Outer phyllaries veins
prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries gland-dotted. Apex of inner
phyllaries without membrane. Pappus bristles or
scales. Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base asymmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Carthamus mareoticus Delile Plant herb.
Stem erect. Stem not gland-dotted. Stem grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spiny. Inner
phyllaries apex spiny. Inner phyllaries margin
spiny. Leaves cauline. Cauline leaves simple.
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Outline of cauline leaves linear-lanceolate.
Cauline leaves flat. Cauline leaf upper surface
hairy. Cauline leaf lower surface hairy. Cauline
leaves sessile. Leaf veins not prominent. Leaf
veins green. Leaves not gland-dotted. Leaf blade
rigid. Leaf blade length 7.5cm or less. Leaf blade
width 0.7cm or less. Inflorescence many-flowered
capitula. Capitula solitary terminal. Capitula
globular. Whorl of bracts subtending inflorescence
absent. Peduncle shorter than capitulum. Ray
flowers inconspicuous or absent. Outer phyllaries
longer than inner. Outer phyllaries free. Outer
phyllaries not gland-dotted. Outer phyllaries
body convex. Outer phyllaries margin scarious.
Outer phyllaries veins prominent. Inner phyllaries
ovate. Inner phyllaries not gland-dotted. Apex of
inner phyllaries with membrane. Pappus feathery.
Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Carthamus nitidus Boiss. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spiny. Inner
phyllaries apex spiny. Inner phyllaries margin
spiny. Leaves basal and cauline. Cauline leaves
pinnatifid-pinnate. Outline of cauline leaves
linear-lanceolate. Cauline leaves flat. Cauline
leaf upper surface hairy. Cauline leaf lower
surface hairy. Cauline leaves sessile. Leaf veins
not prominent. Leaf veins green. Leaves gland-
dotted. Leaf blade rigid. Leaf blade length 7.5cm
or less. Leaf blade width 1-2.8cm. Inflorescence
many-flowered capitula. Capitula in terminal
glomerules. Capitula globular. Whorl of bracts
subtending inflorescence absent. Peduncle shorter
than capitulum. Ray flowers inconspicuous or
absent. Outer phyllaries longer than inner. Outer
phyllaries free. Outer phyllaries not gland-
dotted. Outer phyllaries body convex. Outer
phyllaries margin scarious. Outer phyllaries
veins not prominent. Inner phyllaries ovate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus bristles or
scales. Achenes hairy. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.
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Carthamus tenuis (Boiss. & Blanche) Bornm.
Plant herb. Stem erect. Stem not gland-dotted.
Stem grooved. Stem solid. Stem wingless. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf base
absent. Leaf apex spiny. Leaf margin spiny. Outer
phyllaries apex spiny. Outer phyllaries margin
spiny. Inner phyllaries apex spiny. Inner phyllaries
margin spiny. Leaves basal and cauline. Cauline
leaves simple. Outline of cauline leaves linear-
lanceolate. Cauline leaves flat. Cauline leaf upper
surface hairy. Cauline leaf lower surface hairy.
Cauline leaves sessile. Leaf veins prominent.
Leaf veins green. Leaves gland-dotted. Leaf blade
rigid. Leaf blade length 7.5cm or less. Leaf blade
width 0.7cm or less. Inflorescence many-flowered
capitula. Capitula solitary terminal. Capitula
globular. Whorl of bracts subtending inflorescence
absent. Peduncle shorter than capitulum. Ray
flowers inconspicuous or absent. Outer phyllaries
longer than inner. Outer phyllaries free. Outer
phyllaries gland-dotted. Outer phyllaries body
convex. Outer phyllaries margin scarious. Outer
phyllaries veins prominent. Inner phyllaries ovate.
Inner phyllaries gland-dotted. Apex of inner
phyllaries without membrane. Pappus bristles or
scales. Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base asymmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Carthamus tenuis subsp. foliosus (Boiss.)
Hanelt Plant herb. Stem erect. Stem not gland-
dotted. Stem grooved. Stem solid. Stem wingless.
Axillary bi-trifurcate spine absent. 2—4 spines at
leaf base absent. Leaf apex spiny. Leaf margin
spiny. Outer phyllaries apex spiny. Outer
phyllaries margin spiny. Inner phyllaries apex
spiny. Inner phyllaries margin spiny. Leaves basal
and cauline. Cauline leaves simple. Outline of
cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface hairy. Cauline
leaf lower surface hairy. Cauline leaves sessile.
Leaf veins prominent. Leaf veins green. Leaves
gland-dotted. Leaf blade rigid. Leaf blade length
7.5cm or less. Leaf blade width 0.7cm or less.
Inflorescence many-flowered capitula. Capitula
in terminal glomerules. Capitula globular.
Whorl of bracts subtending inflorescence absent.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries longer
than inner. Outer phyllaries free. Outer phyllaries
gland-dotted. Outer phyllaries body convex.
Outer phyllaries margin scarious. Outer phyllaries
veins prominent. Inner phyllaries ovate. Inner

phyllaries gland-dotted. Apex of inner phyllaries
without membrane. Pappus bristles or scales.
Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base asymmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Carthamus tinctorius L. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spineless.
Inner phyllaries apex spiny. Inner phyllaries
margin spineless. Leaves cauline. Cauline leaves
simple. Outline of cauline leaves ovate. Cauline
leaves flat. Cauline leaf upper surface glabrous.
Cauline leaf lower surface glabrous. Cauline
leaves sessile. Leaf veins prominent. Leaf veins
green. Leaves gland-dotted. Leaf blade soft.
Leaf blade length 8.5-18cm. Leaf blade width
1-2.8cm. Inflorescence many-flowered capitula.
Capitula solitary terminal. Capitula globular.
Whorl of bracts subtending inflorescence present.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries longer
than inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body flat. Outer
phyllaries margin not scarious. Outer phyllaries
veins not prominent. Inner phyllaries ovate. Inner
phyllaries gland-dotted. Apex of inner phyllaries
without membrane. Pappus bristles or scales.
Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base asymmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Centaurea aegyptiaca L. Plant herb. Stem
prostrate. Stem not gland-dotted. Stem grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spineless. Leaf margin spineless. Outer
phyllaries apex spiny. Outer phyllaries margin
spineless. Inner phyllaries apex spineless. Inner
phyllaries margin spiny. Leaves basal and cauline.
Cauline leaves pinnatifid-pinnate. Outline of
cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface white woolly.
Cauline leaf lower surface white woolly. Cauline
leaves sessile. Leaf veins not prominent. Leaf
veins green. Leaves not gland-dotted. Leaf blade
soft. Leaf blade length 7.5cm or less. Leaf blade
width 0.7cm or less. Inflorescence many-flowered

Egypt. J. Bot. 59, No.1 (2019)



120

ADEL EL-GAZZAR et al.

capitula. Capitula in terminal glomerules. Capitula
globular. Whorl of bracts subtending inflorescence
absent. Peduncle shorter than capitulum. Ray
flowers inconspicuous or absent. Outer phyllaries
as long as inner. Outer phyllaries free. Outer
phyllaries not gland-dotted. Outer phyllaries body
convex. Outer phyllaries margin scarious. Outer
phyllaries veins not prominent. Inner phyllaries
linear-lanceolate. Inner phyllaries not gland-
dotted. Apex of inner phyllaries with membrane.
Pappus feathery. Achenes glabrous. Achenes
not united with paleae. Achenes oblong. Achene
apex round-truncate. Achene base asymmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Centaurea alexandrina Delile Plant herb. Stem
prostrate. Stem not gland-dotted. Stem grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spineless. Leaf margin spineless. Outer
phyllaries apex spiny. Outer phyllaries margin
spiny. Inner phyllaries apex spiny. Inner phyllaries
margin spineless. Leaves basal and cauline.
Cauline leaves pinnatifid-pinnate. Outline of
cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface hairy. Cauline
leaf lower surface hairy. Cauline leaves sessile.
Leaf veins not prominent. Leaf veins green.
Leaves not gland-dotted. Leaf blade soft. Leaf
blade length 8.5-18cm. Leaf blade width 0.7cm
or less. Inflorescence many-flowered capitula.
Capitula solitary terminal. Capitula globular.
Whorl of bracts subtending inflorescence absent.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries shorter
than inner. Outer phyllaries free. Outer phyllaries
gland-dotted. Outer phyllaries body flat. Outer
phyllaries margin not scarious. Outer phyllaries
veins not prominent. Inner phyllaries ovate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries with membrane. Pappus feathery.
Achenes glabrous. Achenes not united with
paleae. Achenes oblong. Achene apex round-
truncate. Achene base asymmetrical. Achene
surface smooth. Achenes unilocular, 1-seeded.
Achene surface without hooked spines.

Centaurea ammocyanus Boiss. Plant herb.
Stem prostrate. Stem not gland-dotted. Stem
grooved. Stem solid. Stem wingless. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf base
absent. Leafapex spineless. Leaf margin spineless.
Outer phyllaries apex spiny. Outer phyllaries
margin spineless. Inner phyllaries apex spineless.
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Inner phyllaries margin spineless. Leaves basal
and cauline. Cauline leaves simple. Outline of
cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface white woolly.
Cauline leaf lower surface white woolly. Cauline
leaves sessile. Leaf veins not prominent. Leaf
veins green. Leaves not gland-dotted. Leaf blade
soft. Leaf blade length 7.5cm or less. Leaf blade
width 0.7cm or less. Inflorescence many-flowered
capitula. Capitula in terminal glomerules.
Capitula elongate. Whorl of bracts subtending
inflorescence absent. Peduncle absent. Ray
flowers inconspicuous or absent. Outer phyllaries
shorter than inner. Outer phyllaries free. Outer
phyllaries not gland-dotted. Outer phyllaries
body flat. Outer phyllaries margin scarious. Outer
phyllaries veins prominent. Inner phyllaries
linear-lanceolate. Inner phyllaries gland-dotted.
Apex of inner phyllaries with membrane. Pappus
bristles or scales. Achenes hairy. Achenes not
united with paleae. Achenes oblong. Achene
apex round-truncate. Achene base asymmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Centaurea benedicta (L.) L. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spineless.
Inner phyllaries apex spiny. Inner phyllaries
margin spiny. Leaves basal and cauline. Cauline
leaves pinnatifid-pinnate. Outline of cauline
leaves linear-lanceolate. Cauline leaves flat.
Cauline leaf upper surface hairy. Cauline leaf
lower surface hairy. Cauline leaves sessile.
Leaf veins prominent. Leaf veins white. Leaves
not gland-dotted. Leaf blade soft. Leaf blade
length 8.5-18cm. Leaf blade width 3.5cm or
more. Inflorescence many-flowered capitula.
Capitula solitary terminal. Capitula globular.
Whorl of bracts subtending inflorescence present.
Peduncle absent. Ray flowers inconspicuous or
absent. Outer phyllaries longer than inner. Outer
phyllaries free. Outer phyllaries not gland-dotted.
Outer phyllaries body flat. Outer phyllaries
margin not scarious. Outer phyllaries veins not
prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus bristles
or scales. Achenes glabrous. Achenes not united
with paleae. Achenes oblong. Achene apex round-
truncate. Achene base asymmetrical. Achene
surface smooth. Achenes unilocular, 1-seeded.
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Achene surface without hooked spines.

Centaurea calcitrapa L. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved. Stem
solid. Stem wingless. Axillary bi-trifurcate spine
absent. 2—4 spines at leaf base absent. Leaf apex
spineless. Leaf margin spineless. Outer phyllaries
apex spiny. Outer phyllaries margin spiny. Inner
phyllaries apex spineless. Inner phyllaries margin
spineless. Leaves basal and cauline. Cauline
leaves simple. Outline of cauline leaves linear-
lanceolate. Cauline leaves flat. Cauline leaf upper
surface hairy. Cauline leaf lower surface hairy.
Cauline leaves sessile. Leaf veins not prominent.
Leaf veins green. Leaves not gland-dotted. Leaf
blade soft. Leaf blade length 7.5cm or less. Leaf
blade width 0.7cm or less. Inflorescence many-
flowered capitula. Capitula solitary terminal,
or in terminal glomerules. Capitula elongate.
Whorl of bracts subtending inflorescence absent.
Peduncle absent. Ray flowers inconspicuous or
absent. Outer phyllaries shorter than inner. Outer
phyllaries free. Outer phyllaries not gland-dotted.
Outer phyllaries body convex. Outer phyllaries
margin not scarious. Outer phyllaries veins not
prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries with membrane. Pappus absent.
Achenes glabrous. Achenes not united with
paleae. Achenes oblong. Achene apex round-
truncate. Achene base asymmetrical. Achene
surface smooth. Achenes unilocular, 1-seeded.
Achene surface without hooked spines.

Centaurea dimorpha Viv. Plant herb. Stem
prostrate. Stem not gland-dotted. Stem grooved.
Stem hollow. Stem with spinless wings. Axillary
bi-trifurcate spine absent. 2-4 spines at leaf
base absent. Leaf apex spineless. Leaf margin
spineless. Outer phyllaries apex spiny. Outer
phyllaries margin spineless. Inner phyllaries apex
spiny. Inner phyllaries margin spineless. Leaves
basal and cauline. Cauline leaves simple. Outline
of cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface white woolly.
Cauline leaf lower surface white woolly. Cauline
leaves sessile. Leaf veins not prominent. Leaf
veins green. Leaves not gland-dotted. Leaf blade
soft. Leafblade length 8.5—18cm. Leafblade width
1-2.8cm. Inflorescence many-flowered capitula.
Capitula solitary terminal. Capitula globular.
Whorl of bracts subtending inflorescence absent.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries as long
as inner. Outer phyllaries free. Outer phyllaries

not gland-dotted. Outer phyllaries body convex.
Outer phyllaries margin not scarious. Outer
phyllaries veins not prominent. Inner phyllaries
ovate. Inner phyllaries not gland-dotted. Apex
of inner phyllaries without membrane. Pappus
bristles or scales. Achenes glabrous. Achenes
not united with paleae. Achenes oblong. Achene
apex round-truncate. Achene base asymmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Centaurea eryngioides Lam. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent.
Leaf apex spineless. Leaf margin spineless.
Outer phyllaries apex spiny. Outer phyllaries
margin spineless. Inner phyllaries apex spineless.
Inner phyllaries margin spineless. Leaves basal.
Cauline leaves pinnatifid-pinnate. Outline of
cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface hairy. Cauline
leaf lower surface hairy. Cauline leaves sessile.
Leaf veins not prominent. Leaf veins green.
Leaves not gland-dotted. Leaf blade soft. Leaf
blade length 8.5-18cm. Leaf blade width
1-2.8cm. Inflorescence many-flowered capitula.
Capitula solitary terminal. Capitula globular.
Whorl of bracts subtending inflorescence absent.
Peduncle longer than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries shorter
than inner. Outer phyllaries free. Outer phyllaries
gland-dotted. Outer phyllaries body flat. Outer
phyllaries margin scarious. Outer phyllaries veins
not prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries with membrane. Pappus bristles or
scales. Achenes glabrous. Achenes not united
with paleae. Achenes oblong. Achene apex round-
truncate. Achene base asymmetrical. Achene
surface smooth. Achenes unilocular, 1-seeded.
Achene surface without hooked spines.

Centaurea furfuracea Coss. & Durieu Plant
herb. Stem dwarf. Stem not gland-dotted. Stem
grooved. Stem hollow. Stem wingless. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf
base absent. Leaf apex spineless. Leaf margin
spineless. Outer phyllaries apex spiny. Outer
phyllaries margin spineless. Inner phyllaries
apex spiny. Inner phyllaries margin spineless.
Leaves basal. Cauline leaves pinnatifid-pinnate.
Outline of cauline leaves spathulate. Cauline
leaves flat. Cauline leaf upper surface hairy.
Cauline leaf lower surface hairy. Cauline leaves
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petiolate. Leaf veins not prominent. Leaf veins
green. Leaves gland-dotted. Leaf blade soft. Leaf
blade length 7.5cm or less. Leaf blade width
1-2.8cm. Inflorescence many-flowered capitula.
Capitula solitary terminal. Capitula elongate.
Whorl of bracts subtending inflorescence present.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries longer
than inner. Outer phyllaries free. Outer phyllaries
gland-dotted. Outer phyllaries body convex.
Outer phyllaries margin scarious. Outer phyllaries
veins not prominent. Inner phyllaries ovate. Inner
phyllaries gland-dotted. Apex of inner phyllaries
with membrane. Pappus bristles or scales.
Achenes hairy. Achenes not united with paleae.
Achenes oblong. Achene apex round-truncate.
Achene base asymmetrical. Achene surface
smooth. Achenes unilocular, 1-seeded. Achene
surface without hooked spines.

Centaurea glomerata Vahl Plant herb. Stem
prostrate. Stem gland-dotted. Stem grooved. Stem
hollow. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent.
Leaf apex spineless. Leaf margin spineless.
Outer phyllaries apex spiny. Outer phyllaries
margin spineless. Inner phyllaries apex spineless.
Inner phyllaries margin spineless. Leaves basal.
Cauline leaves pinnatifid-pinnate. Outline of
cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface hairy. Cauline
leaf lower surface hairy. Cauline leaves sessile.
Leaf veins not prominent. Leaf veins green.
Leaves gland-dotted. Leaf blade soft. Leaf blade
length 7.5cm or less. Leaf blade width 1-2.8cm.
Inflorescence many-flowered capitula. Capitula in
terminal glomerules. Capitula elongate. Whorl of
bracts subtending inflorescence absent. Peduncle
longer than capitulum. Ray flowers inconspicuous
or absent. Outer phyllaries shorter than inner.
Outer phyllaries free. Outer phyllaries not gland-
dotted. Outer phyllaries body convex. Outer
phyllaries margin scarious. Outer phyllaries veins
not prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries gland-dotted. Apex of inner
phyllaries with membrane. Pappus bristles or
scales. Achenes glabrous. Achenes not united
with paleae. Achenes oblong. Achene apex round-
truncate. Achene base asymmetrical. Achene
surface smooth. Achenes unilocular, 1-seeded.
Achene surface without hooked spines.

Centaurea hyalolepis Boiss. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved. Stem
hollow. Stem wingless. Axillary bi-trifurcate spine
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absent. 2—4 spines at leaf base absent. Leaf apex
spineless. Leaf margin spineless. Outer phyllaries
apex spiny. Outer phyllaries margin spiny. Inner
phyllaries apex spiny. Inner phyllaries margin
spiny. Leaves basal and cauline. Cauline leaves
simple. Outline of cauline leaves linear-lanceolate.
Cauline leaves flat. Cauline leaf upper surface
hairy. Cauline leaf lower surface hairy. Cauline
leaves sessile. Leaf veins not prominent. Leaf veins
green. Leaves gland-dotted. Leaf blade soft. Leaf
blade length 8.5-18cm. Leaf blade width 3.5cm
or more. Inflorescence many-flowered capitula.
Capitula solitary terminal. Capitula globular.
Whorl of bracts subtending inflorescence present.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries shorter
than inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body convex.
Outer phyllaries margin not scarious. Outer
phyllaries veins not prominent. Inner phyllaries
ovate. Inner phyllaries not gland-dotted. Apex of
inner phyllaries with membrane. Pappus bristles
or scales. Achenes glabrous. Achenes not united
with paleac. Achenes obpyramidal-obovate.
Achene apex round-truncate. Achene base
symmetrical. Achene surface smooth. Achenes
unilocular, 1-seeded. Achene surface without
hooked spines.

Centaurea melitensis L. Plant herb. Stem
erect. Stem gland-dotted. Stem grooved. Stem
hollow. Stem with spinless wings. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf
base absent. Leaf apex spineless. Leaf margin
spineless. Outer phyllaries apex spiny. Outer
phyllaries margin spineless. Inner phyllaries apex
spiny. Inner phyllaries margin spineless. Leaves
basal and cauline. Cauline leaves simple. Outline
of cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface hairy. Cauline leaf
lower surface hairy. Cauline leaves sessile. Leaf
veins not prominent. Leaf veins green. Leaves
gland-dotted. Leaf blade soft. Leaf blade length
7.5cm or less. Leaf blade width 0.7cm or less.
Inflorescence many-flowered capitula. Capitula in
terminal glomerules. Capitula elongate. Whorl of
bracts subtending inflorescence present. Peduncle
shorter than capitulum. Ray flowers inconspicuous
or absent. Outer phyllaries shorter than inner.
Outer phyllaries free. Outer phyllaries not gland-
dotted. Outer phyllaries body convex. Outer
phyllaries margin not scarious. Outer phyllaries
veins not prominent. Inner phyllaries linear-
lanceolate. Inner phyllaries not gland-dotted.
Apex of inner phyllaries without membrane.
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Pappus bristles or scales. Achenes hairy. Achenes
not united with paleae. Achenes oblong. Achene
apex round-truncate. Achene base asymmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Centaurea pallescens Delile Plant herb. Stem
prostrate. Stem gland-dotted. Stem grooved. Stem
solid. Stem wingless. Axillary bi-trifurcate spine
absent. 2—4 spines at leaf base absent. Leaf apex
spineless. Leaf margin spineless. Outer phyllaries
apex spiny. Outer phyllaries margin spineless.
Inner phyllaries apex spineless. Inner phyllaries
margin spineless. Leaves basal and cauline.
Cauline leaves simple. Outline of cauline leaves
spathulate. Cauline leaves flat. Cauline leaf upper
surface white woolly. Cauline leaf lower surface
white woolly. Cauline leaves sessile. Leaf veins
not prominent. Leaf veins green. Leaves gland-
dotted. Leaf blade soft. Leaf blade length 8.5—
18cm. Leaf blade width 1-2.8cm. Inflorescence
many-flowered capitula. Capitula in terminal
glomerules, or basal. Capitula elongate. Whorl
of bracts subtending inflorescence present.
Peduncle absent. Ray flowers inconspicuous or
absent. Outer phyllaries shorter than inner. Outer
phyllaries free. Outer phyllaries not gland-dotted.
Outer phyllaries body convex. Outer phyllaries
margin scarious. Outer phyllaries veins not
prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries with membrane. Pappus bristles or
scales. Achenes hairy. Achenes not united with
paleae. Achenes oblong. Achene apex round-
truncate. Achene base asymmetrical. Achene
surface smooth. Achenes unilocular, 1-seeded.
Achene surface without hooked spines.

Centaurea procurrens Sieber ex Spreng. Plant
herb. Stem prostrate. Stem gland-dotted. Stem
grooved. Stem solid. Stem wingless. Axillary
bi-trifurcate spine absent. 2-4 spines at leaf
base absent. Leaf apex spineless. Leaf margin
spineless. Outer phyllaries apex spiny. Outer
phyllaries margin spineless. Inner phyllaries
apex spineless. Inner phyllaries margin spineless.
Leaves basal and cauline. Cauline leaves simple.
Outline of cauline leaves ovate. Cauline leaves
flat. Cauline leaf upper surface white woolly.
Cauline leaf lower surface white woolly. Cauline
leaves sessile. Leaf veins not prominent. Leaf
veins green. Leaves gland-dotted. Leaf blade soft.
Leaf blade length 7.5cm or less. Leaf blade width
1-2.8cm. Inflorescence many-flowered capitula.
Capitula solitary terminal. Capitula globular.

Whorl of bracts subtending inflorescence present.
Peduncle absent. Ray flowers inconspicuous
or absent. Outer phyllaries shorter than inner.
Outer phyllaries free. Outer phyllaries not gland-
dotted. Outer phyllaries body convex. Outer
phyllaries margin scarious. Outer phyllaries
veins not prominent. Inner phyllaries ovate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries with membrane. Pappus bristles or
scales. Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base asymmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Centaurea pumilio L. Plant herb. Stem dwarf.
Stem not gland-dotted. Stem grooved. Stem
hollow. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent.
Leaf apex spineless. Leaf margin spineless.
Outer phyllaries apex spiny. Outer phyllaries
margin spineless. Inner phyllaries apex spiny.
Inner phyllaries margin spineless. Leaves basal.
Cauline leaves pinnatifid-pinnate. Outline of
cauline leaves spathulate. Cauline leaves flat.
Cauline leaf upper surface hairy. Cauline leaf
lower surface hairy. Cauline leaves sessile. Leaf
veins not prominent. Leaf veins green. Leaves
not gland-dotted. Leaf blade soft. Leaf blade
length 8.5-18cm. Leaf blade width 1-2.8cm.
Inflorescence many-flowered capitula. Capitula
in terminal glomerules. Capitula elongate.
Whorl of bracts subtending inflorescence absent.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries shorter
than inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body convex.
Outer phyllaries margin scarious. Outer phyllaries
veins not prominent. Inner phyllaries linear-
lanceolate. Inner phyllaries not gland-dotted.
Apex of inner phyllaries with membrane. Pappus
feathery. Achenes hairy. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Centaurea scoparia Sieber ex Spreng. Plant
herb. Stem erect. Stem not gland-dotted. Stem
not grooved. Stem solid. Stem wingless. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf base
absent. Leaf apex spineless. Leaf margin spineless.
Outer phyllaries apex spiny. Outer phyllaries
margin spineless. Inner phyllaries apex spineless.
Inner phyllaries margin spineless. Leaves basal
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and cauline. Cauline leaves simple. Outline of
cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface hairy. Cauline leaf
lower surface hairy. Cauline leaves sessile. Leaf
veins not prominent. Leaf veins green. Leaves
not gland-dotted. Leaf blade soft. Leaf blade
length 7.5cm or less. Leaf blade width 0.7cm
or less. Inflorescence many-flowered capitula.
Capitula solitary terminal. Capitula globular.
Whorl of bracts subtending inflorescence absent.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries shorter
than inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body convex.
Outer phyllaries margin not scarious. Outer
phyllaries veins not prominent. Inner phyllaries
linear-lanceolate. Inner phyllaries not gland-
dotted. Apex of inner phyllaries with membrane.
Pappus feathery. Achenes hairy. Achenes not
united with paleae. Achenes oblong. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Centaurea sinaica DC. Plant herb. Stem
prostrate. Stem gland-dotted. Stem grooved.
Stem solid. Stem with spinless wings. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf base
absent. Leafapex spineless. Leaf margin spineless.
Outer phyllaries apex spiny. Outer phyllaries
margin spineless. Inner phyllaries apex spineless.
Inner phyllaries margin spineless. Leaves basal
and cauline. Cauline leaves simple. Outline of
cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface hairy. Cauline
leaf lower surface hairy. Cauline leaves sessile.
Leaf veins not prominent. Leaf veins green.
Leaves gland-dotted. Leaf blade soft. Leaf
blade length 8.5-18cm. Leaf blade width 0.7cm
or less. Inflorescence many-flowered capitula.
Capitula solitary terminal. Capitula globular.
Whorl of bracts subtending inflorescence present.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries shorter
than inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body convex.
Outer phyllaries margin scarious. Outer phyllaries
veins not prominent. Inner phyllaries linear-
lanceolate. Inner phyllaries not gland-dotted.
Apex of inner phyllaries with membrane. Pappus
bristles or scales. Achenes glabrous. Achenes
not united with paleae. Achenes oblong. Achene
apex round-truncate. Achene base asymmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.
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Centaurea solstitialis L. Plant herb. Stem
erect. Stem gland-dotted. Stem grooved. Stem
solid. Stem with spinless wings. Axillary bi-
trifurcate spine absent. 2—4 spines at leaf
base absent. Leaf apex spineless. Leaf margin
spineless. Outer phyllaries apex spiny. Outer
phyllaries margin spineless. Inner phyllaries apex
spiny. Inner phyllaries margin spineless. Leaves
basal and cauline. Cauline leaves simple. Outline
of cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface white woolly.
Cauline leaf lower surface white woolly. Cauline
leaves sessile. Leaf veins not prominent. Leaf
veins green. Leaves gland-dotted. Leaf blade
soft. Leaf blade length 7.5cm or less. Leaf blade
width 0.7cm or less. Inflorescence many-flowered
capitula. Capitula solitary terminal. Capitula
globular. Whorl of bracts subtending inflorescence
absent. Peduncle shorter than capitulum. Ray
flowers inconspicuous or absent. Outer phyllaries
shorter than inner. Outer phyllaries free. Outer
phyllaries gland-dotted. Outer phyllaries body
convex. Outer phyllaries margin not scarious.
Outer phyllaries veins not prominent. Inner
phyllaries ovate. Inner phyllaries gland-dotted.
Apex of inner phyllaries with membrane. Pappus
feathery. Achenes glabrous. Achenes not united
with paleae. Achenes oblong. Achene apex round-
truncate. Achene base asymmetrical. Achene
surface smooth. Achenes unilocular, 1-seeded.
Achene surface without hooked spines.

Cynara cornigera Lindl. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved. Stem
solid. Stem wingless. Axillary bi-trifurcate spine
absent. 2—4 spines at leaf base absent. Leaf apex
spiny. Leaf margin spiny. Outer phyllaries apex
spiny. Outer phyllaries margin spineless. Inner
phyllaries apex spiny. Inner phyllaries margin
spineless. Leaves basal and cauline. Cauline
leaves pinnatifid-pinnate. Outline of cauline
leaves ovate. Cauline leaves flat. Cauline leaf
upper surface hairy. Cauline leaf lower surface
white woolly. Cauline leaves sessile. Leaf veins
prominent. Leaf veins green. Leaves not gland-
dotted. Leaf blade soft. Leaf blade length 22cm
or more. Leaf blade width 3.5cm or more.
Inflorescence many-flowered capitula. Capitula
in terminal glomerules. Capitula globular.
Whorl of bracts subtending inflorescence absent.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries longer
than inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body flat. Outer
phyllaries margin not scarious. Outer phyllaries
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veins not prominent. Inner phyllaries ovate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus feathery.
Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface streaked. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Dicoma schimperi (DC.) Baill. ex O.Hoffm.
Plant herb. Stem erect. Stem gland-dotted. Stem
grooved. Stem solid. Stem wingless. Axillary bi-
trifurcate spine absent. 2—4 spines at leaf base
absent. Leafapex spineless. Leaf margin spineless.
Outer phyllaries apex spiny. Outer phyllaries
margin spineless. Inner phyllaries apex spiny.
Inner phyllaries margin spineless. Leaves cauline.
Cauline leaves simple. Outline of cauline leaves
ovate. Cauline leaves flat. Cauline leaf upper
surface hairy. Cauline leaf lower surface hairy.
Cauline leaves petiolate. Leaf veins prominent.
Leaf veins green. Leaves gland-dotted. Leaf blade
soft. Leaf blade length 7.5cm or less. Leaf blade
width 0.7cm or less. Inflorescence many-flowered
capitula. Capitula solitary terminal, or in terminal
glomerules. Capitula elongate. Whorl of bracts
subtending inflorescence absent. Peduncle shorter
than capitulum. Ray flowers inconspicuous or
absent. Outer phyllaries shorter than inner. Outer
phyllaries free. Outer phyllaries not gland-dotted.
Outer phyllaries body flat. Outer phyllaries
margin not scarious. Outer phyllaries veins not
prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus bristles or
scales. Achenes hairy. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Dicoma tomentosa Cass. Plant herb. Stem
erect. Stem not gland-dotted. Stem not grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spiny.
Inner phyllaries apex spiny. Inner phyllaries
margin spiny. Leaves basal and cauline. Cauline
leaves simple. Outline of cauline leaves linear-
lanceolate. Cauline leaves flat. Cauline leaf upper
surface white woolly. Cauline leaf lower surface
white woolly. Cauline leaves petiolate. Leaf veins
not prominent. Leaf veins green. Leaves not
gland-dotted. Leaf blade soft. Leaf blade length

7.5cm or less. Leaf blade width 0.7cm or less.
Inflorescence many-flowered capitula. Capitula
in terminal glomerules. Capitula elongate. Whorl
of bracts subtending inflorescence present.
Peduncle absent. Ray flowers inconspicuous or
absent. Outer phyllaries shorter than inner. Outer
phyllaries free. Outer phyllaries not gland-dotted.
Outer phyllaries body flat. Outer phyllaries
margin not scarious. Outer phyllaries veins
prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus feathery.
Achenes hairy. Achenes not united with paleae.
Achenes obpyramidal-obovate. Achene apex
round-truncate. Achene base symmetrical. Achene
surface streaked. Achenes unilocular, 1-seeded.
Achene surface without hooked spines.

Echinops galalensis Schweinf. Plant herb.
Stem erect. Stem gland-dotted. Stem grooved.
Stem hollow. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spineless.
Inner phyllaries apex spiny. Inner phyllaries
margin spineless. Leaves basal and cauline.
Cauline leaves pinnatifid-pinnate. Outline of
cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface hairy. Cauline
leaf lower surface white woolly. Cauline leaves
sessile. Leaf veins prominent. Leaf veins white.
Leaves gland-dotted. Leaf blade rigid. Leaf blade
length 8.5-18cm. Leaf blade width 1-2.8cm.
Inflorescence an aggregate of 1-flowered capitula.
Capitula solitary terminal. Capitula globular.
Whorl of bracts subtending inflorescence absent.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries as long
as inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body convex.
Outer phyllaries margin not scarious. Outer
phyllaries veins not prominent. Inner phyllaries
ovate. Inner phyllaries not gland-dotted. Apex
of inner phyllaries without membrane. Pappus
feathery. Achenes glabrous. Achenes not united
with paleaec. Achenes obpyramidal-obovate.
Achene apex round-truncate. Achene base
symmetrical. Achene surface streaked. Achenes
unilocular, 1-seeded. Achene surface without
hooked spines.

Echinops glaberrimus DC. Plant herb. Stem
erect. Stem gland-dotted. Stem grooved. Stem
hollow. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
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apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spineless.
Inner phyllaries apex spiny. Inner phyllaries
margin spineless. Leaves basal and cauline.
Cauline leaves pinnatifid-pinnate. Outline of
cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface white woolly.
Cauline leaf lower surface hairy. Cauline leaves
sessile. Leaf veins prominent. Leaf veins white.
Leaves gland-dotted. Leaf blade soft. Leaf blade
length 8.5—-18cm. Leafblade width 3.5cm or more.
Inflorescence an aggregate of 1-flowered capitula.
Capitula in terminal glomerules. Capitula globular.
Whorl of bracts subtending inflorescence absent.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries as long
as inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body convex.
Outer phyllaries margin not scarious. Outer
phyllaries veins not prominent. Inner phyllaries
ovate. Inner phyllaries not gland-dotted. Apex
of inner phyllaries without membrane. Pappus
bristles or scales. Achenes glabrous. Achenes
not united with paleae. Achenes obpyramidal-
obovate. Achene apex round-truncate. Achene
base symmetrical. Achene surface smooth.
Achenes unilocular, 1-seeded. Achene surface
without hooked spines.

Echinops hussonii Boiss. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved.
Stem hollow. Stem wingless. Axillary bi-
trifurcate spine absent. 2—4 spines at leaf base
absent. Leaf apex spiny. Leaf margin spiny.
Outer phyllaries apex spiny. Outer phyllaries
margin spineless. Inner phyllaries apex spiny.
Inner phyllaries margin spineless. Leaves basal
and cauline. Cauline leaves pinnatifid-pinnate.
Outline of cauline leaves ovate. Cauline leaves
flat. Cauline leaf upper surface white woolly.
Cauline leaf lower surface white woolly. Cauline
leaves sessile. Leaf veins prominent. Leaf veins
white. Leaves not gland-dotted. Leaf blade rigid.
Leaf blade length 8.5-18cm. Leaf blade width
3.5cm or more. Inflorescence an aggregate of
I-flowered capitula. Capitula solitary terminal.
Capitula globular. Whorl of bracts subtending
inflorescence absent. Peduncle shorter than
capitulum. Ray flowers inconspicuous or
absent. Outer phyllaries as long as inner. Outer
phyllaries free. Outer phyllaries not gland-dotted.
Outer phyllaries body convex. Outer phyllaries
margin not scarious. Outer phyllaries veins not
prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries not gland-dotted. Apex of inner
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phyllaries without membrane. Pappus bristles or
scales. Achenes hairy. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Echinops spinosissimus Turra Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved. Stem
solid. Stem wingless. Axillary bi-trifurcate spine
absent. 2—4 spines at leaf base absent. Leaf apex
spiny. Leaf margin spiny. Outer phyllaries apex
spiny. Outer phyllaries margin spineless. Inner
phyllaries apex spiny. Inner phyllaries margin
spineless. Leaves basal and cauline. Cauline
leaves pinnatifid-pinnate. Outline of cauline
leaves ovate. Cauline leaves flat. Cauline leaf
upper surface white woolly. Cauline leaf lower
surface white woolly. Cauline leaves sessile.
Leaf veins prominent. Leaf veins white. Leaves
not gland-dotted. Leaf blade rigid. Leaf blade
length 8.5-18cm. Leaf blade width 1-2.8cm.
Inflorescence an aggregate of 1-flowered capitula.
Capitula solitary terminal. Capitula globular.
Whorl of bracts subtending inflorescence absent.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries shorter
than inner. Outer phyllaries free. Outer phyllaries
gland-dotted. Outer phyllaries body convex. Outer
phyllaries margin not scarious. Outer phyllaries
veins not prominent. Inner phyllaries linear-
lanceolate. Inner phyllaries not gland-dotted. Apex
of inner phyllaries without membrane. Pappus
feathery. Achenes hairy. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Echinops taeckholmianus Amin Plant herb.
Stem erect. Stem not gland-dotted. Stem grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spiny. Inner
phyllaries apex spiny. Inner phyllaries margin
spineless. Leaves basal and cauline. Cauline
leaves pinnatifid-pinnate. Outline of cauline
leaves linear-lanceolate. Cauline leaves flat.
Cauline leaf upper surface white woolly. Cauline
leaf lower surface white woolly. Cauline leaves
sessile. Leaf veins prominent. Leaf veins white.
Leaves not gland-dotted. Leaf blade rigid. Leaf
blade length 7.5cm or less. Leaf blade width
0.7cm or less. Inflorescence an aggregate of
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1-flowered capitula. Capitula solitary terminal.
Capitula globular. Whorl of bracts subtending
inflorescence absent. Peduncle shorter than
capitulum. Ray flowers inconspicuous or absent.
Outer phyllaries shorter than inner. Outer
phyllaries free. Outer phyllaries not gland-dotted.
Outer phyllaries body convex. Outer phyllaries
margin not scarious. Outer phyllaries veins not
prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus bristles or
scales. Achenes hairy. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Gundelia tournefortii L. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved. Stem
hollow. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spiny. Inner
phyllaries apex spiny. Inner phyllaries margin
spineless. Leaves cauline. Cauline leaves
pinnatifid-pinnate. Outline of cauline leaves
linear-lanceolate. Cauline leaves flat. Cauline
leaf upper surface glabrous. Cauline leaf lower
surface glabrous. Cauline leaves sessile. Leaf
veins prominent. Leaf veins white. Leaves not
gland-dotted. Leaf blade rigid. Leaf blade length
8.5-18cm. Leaf blade width 3.5cm or more.
Inflorescence an aggregate of 6-flowered capitula.
Capitula solitary terminal. Capitula globular.
Whorl of bracts subtending inflorescence present.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries longer
than inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body flat.
Outer phyllaries margin not scarious. Outer
phyllaries veins not prominent. Inner phyllaries
ovate. Inner phyllaries not gland-dotted. Apex
of inner phyllaries without membrane. Pappus
absent. Achenes hairy. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Helminthotheca balansae (Coss. & Durieu)
Lack Plant herb. Stem erect. Stem not gland-
dotted. Stem grooved. Stem solid. Stem wingless.
Axillary bi-trifurcate spine absent. 2—4 spines at
leaf base absent. Leaf apex spiny. Leaf margin
spiny. Outer phyllaries apex spiny. Outer phyllaries

margin spiny. Inner phyllaries apex spiny. Inner
phyllaries margin spiny. Leaves basal and cauline.
Cauline leaves simple. Outline of cauline leaves
linear-lanceolate. Cauline leaves flat. Cauline leaf
upper surface prickly. Cauline leaf lower surface
prickly. Cauline leaves sessile. Leaf veins not
prominent. Leaf veins green. Leaves not gland-
dotted. Leaf blade soft. Leaf blade length 7.5cm
or less. Leaf blade width 1-2.8cm. Inflorescence
many-flowered capitula. Capitula in terminal
glomerules. Capitula elongate. Whorl of bracts
subtending inflorescence absent. Peduncle longer
than capitulum. Ray flowers conspicuous. Outer
phyllaries shorter than inner. Outer phyllaries
free. Outer phyllaries not gland-dotted. Outer
phyllaries body flat. Outer phyllaries margin not
scarious. Outer phyllaries veins not prominent.
Inner phyllaries linear-lanceolate. Inner phyllaries
not gland-dotted. Apex of inner phyllaries without
membrane. Pappus feathery. Achenes glabrous.
Achenes not united with paleae. Achenes oblong.
Achene apex round-truncate. Achene base
symmetrical. Achene surface smooth. Achenes
unilocular, 1-seeded. Achene surface without
hooked spines.

Helminthotheca comosa (Boiss.) Holub Plant
herb. Stem erect. Stem not gland-dotted. Stem
grooved. Stem solid. Stem wingless. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf
base absent. Leaf apex spiny. Leaf margin spiny.
Outer phyllaries apex spiny. Outer phyllaries
margin spiny. Inner phyllaries apex spiny. Inner
phyllaries margin spiny. Leaves basal and cauline.
Cauline leaves simple. Outline of cauline leaves
rhombic. Cauline leaves flat. Cauline leaf upper
surface prickly. Cauline leaf lower surface prickly.
Cauline leaves sessile. Leaf veins not prominent.
Leaf veins green. Leaves not gland-dotted. Leaf
blade soft. Leaf blade length 7.5cm or less.
Leaf blade width 1-2.8cm. Inflorescence many-
flowered capitula. Capitula elongate. Whorl of
bracts subtending inflorescence absent. Peduncle
absent. Ray flowers conspicuous. Outer phyllaries
shorter than inner. Outer phyllaries free. Outer
phyllaries not gland-dotted. Outer phyllaries body
flat. Outer phyllaries margin not scarious. Outer
phyllaries veins not prominent. Inner phyllaries
ovate. Inner phyllaries not gland-dotted. Apex
of inner phyllaries without membrane. Pappus
feathery. Achenes hairy. Achenes not united
with paleae. Achenes oblong. Achene apex
long-beaked. Achene base symmetrical. Achene
surface smooth. Achenes unilocular, 1-seeded.
Achene surface without hooked spines.

Egypt. J. Bot. 59, No.1 (2019)



128

ADEL EL-GAZZAR et al.

Helminthotheca echioides (L.) Holub Plant
herb. Stem erect. Stem not gland-dotted. Stem
grooved. Stem solid. Stem wingless. Axillary
bi-trifurcate spine absent. 2-4 spines at leaf
base absent. Leaf apex spiny. Leaf margin spiny.
Outer phyllaries apex spiny. Outer phyllaries
margin spiny. Inner phyllaries apex spiny. Inner
phyllaries margin spiny. Leaves basal and cauline.
Cauline leaves simple. Outline of cauline leaves
linear-lanceolate. Cauline leaves flat. Cauline leaf
upper surface prickly. Cauline leaf lower surface
prickly. Cauline leaves sessile. Leaf veins not
prominent. Leaf veins green. Leaves not gland-
dotted. Leaf blade soft. Leaf blade length 7.5cm
or less. Leaf blade width 1-2.8cm. Inflorescence
many-flowered capitula. Capitula in terminal
glomerules. Capitula elongate. Whorl of bracts
subtending inflorescence absent. Peduncle longer
than capitulum. Ray flowers conspicuous. Outer
phyllaries shorter than inner. Outer phyllaries
free. Outer phyllaries not gland-dotted. Outer
phyllaries body convex. Outer phyllaries margin
not scarious. Outer phyllaries veins not prominent.
Inner phyllaries linear-lanceolate. Inner phyllaries
not gland-dotted. Apex of inner phyllaries
without membrane. Pappus feathery. Achenes
hairy. Achenes not united with paleae. Achenes
oblong. Achene apex long-beaked. Achene base
symmetrical. Achene surface smooth. Achenes
unilocular, 1-seeded. Achene surface without
hooked spines.

Iphiona mucronata (Forssk.) Asch. &
Schweinf. Plant shrub. Stem erect. Stem not
gland-dotted. Stem grooved. Stem solid. Stem
wingless. Axillary bi-trifurcate spine absent.
2-4 spines at leaf base absent. Leaf apex spiny.
Leaf margin spineless. Outer phyllaries apex
spiny. Outer phyllaries margin spineless. Inner
phyllaries apex spiny. Inner phyllaries margin
spineless. Leaves cauline. Cauline leaves simple.
Outline of cauline leaves linear-lanceolate.
Cauline leaves canaliculate-cylindrical. Cauline
leaf upper surface hairy. Cauline leaf lower
surface hairy. Cauline leaves sessile. Leaf
veins not prominent. Leaf veins green. Leaves
not gland-dotted. Leaf blade soft. Leaf blade
length 7.5cm or less. Leaf blade width 0.7cm
or less. Inflorescence many-flowered capitula.
Capitula solitary terminal. Capitula elongate.
Whorl of bracts subtending inflorescence absent.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries shorter
than inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body flat. Outer
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phyllaries margin scarious. Outer phyllaries veins
not prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus feathery.
Achenes hairy. Achenes not united with paleae.
Achenes oblong. Achene apex round-truncate.
Achene base symmetrical. Achene surface
smooth. Achenes unilocular, 1-seeded. Achene
surface without hooked spines.

Iphiona scabra DC. ex Decne. Plant shrub.
Stem erect. Stem gland-dotted. Stem not grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base present.
Leaf apex spiny. Leaf margin spineless. Outer
phyllaries apex spiny. Outer phyllaries margin
spineless. Inner phyllaries apex spiny. Inner
phyllaries margin spineless. Leaves cauline.
Cauline leaves simple. Outline of cauline leaves
linear-lanceolate. Cauline leaves canaliculate-
cylindrical. Cauline leaf upper surface hairy.
Cauline leaf lower surface hairy. Cauline leaves
sessile. Leaf veins not prominent. Leaf veins
green. Leaves gland-dotted. Leaf blade soft. Leaf
blade length 7.5cm or less. Leaf blade width
0.7cm or less. Inflorescence many-flowered
capitula. Capitula in terminal glomerules. Capitula
elongate. Whorl of bracts subtending inflorescence
absent. Peduncle shorter than capitulum. Ray
flowers inconspicuous or absent. Outer phyllaries
shorter than inner. Outer phyllaries free. Outer
phyllaries gland-dotted. Outer phyllaries body
flat. Outer phyllaries margin not scarious. Outer
phyllaries veins not prominent. Inner phyllaries
linear-lanceolate. Inner phyllaries gland-dotted.
Apex of inner phyllaries without membrane.
Pappus feathery. Achenes hairy. Achenes not
united with paleae. Achenes oblong. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Launaea spinosa (Forssk.) Sch.Bip. Ex
Kuntze Plant shrub. Stem dwarf. Stem not gland-
dotted. Stem grooved. Stem solid. Stem wingless.
Axillary bi-trifurcate spine absent. 2—4 spines at
leaf base absent. Leaf apex spiny. Leaf margin
spineless. Outer phyllaries apex spineless. Outer
phyllaries margin spineless. Inner phyllaries
apex spineless. Inner phyllaries margin spineless.
Leaves basal and cauline. Cauline leaves simple.
Outline of cauline leaves linear-lanceolate.
Cauline leaves canaliculate-cylindrical. Cauline
leaf upper surface glabrous. Cauline leaf lower
surface glabrous. Cauline leaves sessile. Leaf
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veins not prominent. Leaf veins green. Leaves not
gland-dotted. Leaf blade rigid. Leaf blade length
7.5cm or less. Leaf blade width 0.7cm or less.
Inflorescence many-flowered capitula. Capitula
elongate. Whorl of bracts subtending inflorescence
absent. Peduncle shorter than capitulum. Ray
flowers conspicuous. Outer phyllaries shorter
than inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body flat. Outer
phyllaries margin not scarious. Outer phyllaries
veins not prominent. Inner phyllaries linear-
lanceolate. Inner phyllaries not gland-dotted.
Apex of inner phyllaries without membrane.
Pappus feathery. Achenes glabrous. Achenes
not united with paleae. Achenes oblong. Achene
apex round-truncate. Achene base symmetrical.
Achene surface streaked. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Notobasis syriaca (L.) Cass. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved. Stem
hollow. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spiny.
Inner phyllaries apex spineless. Inner phyllaries
margin spineless. Leaves cauline. Cauline leaves
pinnatifid-pinnate. Outline of cauline leaves
linear-lanceolate. Cauline leaves flat. Cauline
leaf upper surface hairy. Cauline leaf lower
surface hairy. Cauline leaves sessile. Leaf veins
prominent. Leaf veins white. Leaves not gland-
dotted. Leaf blade soft. Leaf blade length 8.5—
18cm. Leaf blade width 1-2.8cm. Inflorescence
many-flowered capitula. Capitula in terminal
glomerules. Capitula globular. Whorl of bracts
subtending inflorescence absent. Peduncle shorter
than capitulum. Ray flowers inconspicuous or
absent. Outer phyllaries longer than inner. Outer
phyllaries free. Outer phyllaries not gland-
dotted. Outer phyllaries body convex. Outer
phyllaries margin not scarious. Outer phyllaries
veins not prominent. Inner phyllaries ovate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus feathery.
Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Onopordum acanthium L. Plant shrub. Stem
erect. Stem not gland-dotted. Stem not grooved.
Stem hollow. Stem with spiny wings. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf base

absent. Leaf apex spiny. Leaf margin spiny. Outer
phyllaries apex spiny. Outer phyllaries margin
spineless. Inner phyllaries apex spiny. Inner
phyllaries margin spineless. Leaves basal and
cauline. Cauline leaves pinnatifid-pinnate. Outline
of cauline leaves ovate. Cauline leaves flat.
Cauline leaf upper surface white woolly. Cauline
leaf lower surface white woolly. Cauline leaves
sessile. Leaf veins prominent. Leaf veins white.
Leaves not gland-dotted. Leaf blade soft. Leaf
blade length 8.5-18cm. Leaf blade width 3.5cm
or more. Inflorescence many-flowered capitula.
Capitula in terminal glomerules. Capitula globular.
Whorl of bracts subtending inflorescence absent.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries as long
as inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body convex.
Outer phyllaries margin not scarious. Outer
phyllaries veins not prominent. Inner phyllaries
ovate. Inner phyllaries not gland-dotted. Apex
of inner phyllaries without membrane. Pappus
feathery. Achenes glabrous. Achenes not united
with paleac. Achenes obpyramidal-obovate.
Achene apex round-truncate. Achene base
symmetrical. Achene surface smooth. Achenes
unilocular, 1-seeded. Achene surface without
hooked spines.

Onopordum alexandrinum Boiss. Plant herb.
Stem erect. Stem not gland-dotted. Stem grooved.
Stem hollow. Stem with spiny wings. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf
base absent. Leaf apex spiny. Leaf margin spiny.
Outer phyllaries apex spiny. Outer phyllaries
margin spineless. Inner phyllaries apex spiny.
Inner phyllaries margin spineless. Leaves basal
and cauline. Cauline leaves simple. Outline of
cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface white woolly.
Cauline leaf lower surface white woolly. Cauline
leaves sessile. Leaf veins prominent. Leaf veins
white. Leaves not gland-dotted. Leaf blade soft.
Leaf blade length 22cm or more. Leaf blade width
1-2.8cm. Inflorescence many-flowered capitula.
Capitula in terminal glomerules. Capitula globular.
Whorl of bracts subtending inflorescence absent.
Peduncle shorter than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries as long
as inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body convex.
Outer phyllaries margin not scarious. Outer
phyllaries veins not prominent. Inner phyllaries
ovate. Inner phyllaries not gland-dotted. Apex
of inner phyllaries without membrane. Pappus
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feathery. Achenes glabrous. Achenes not united
with paleae. Achenes oblong. Achene apex round-
truncate. Achene base symmetrical. Achene
surface smooth. Achenes unilocular, 1-seeded.
Achene surface without hooked spines.

Onopordum ambiguum Fresen. Plant herb.
Stem erect. Stem not gland-dotted. Stem grooved.
Stem hollow. Stem with spiny wings. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf base
absent. Leaf apex spiny. Leaf margin spiny. Outer
phyllaries apex spiny. Outer phyllaries margin
spineless. Inner phyllaries apex spiny. Inner
phyllaries margin spineless. Leaves basal and
cauline. Cauline leaves pinnatifid-pinnate. Outline
of cauline leaves ovate. Cauline leaves flat.
Cauline leaf upper surface white woolly. Cauline
leaf lower surface white woolly. Cauline leaves
sessile. Leaf veins prominent. Leaf veins white.
Leaves gland-dotted. Leaf blade soft. Leaf blade
length 22cm or more. Leaf blade width 3.5cm
or more. Inflorescence many-flowered capitula.
Capitula in terminal glomerules. Capitula globular.
Whorl of bracts subtending inflorescence absent.
Peduncle longer than capitulum. Ray flowers
inconspicuous or absent. Outer phyllaries as long
as inner. Outer phyllaries free. Outer phyllaries
gland-dotted. Outer phyllaries body convex. Outer
phyllaries margin not scarious. Outer phyllaries
veins not prominent. Inner phyllaries linear-
lanceolate. Inner phyllaries gland-dotted. Apex
of inner phyllaries without membrane. Pappus
feathery. Achenes hairy. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Pallenis spinosa (L.) Cass. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved. Stem
solid. Stem wingless. Axillary bi-trifurcate spine
absent. 2—4 spines at leaf base absent. Leaf apex
spiny. Leaf margin spineless. Outer phyllaries
apex spiny. Outer phyllaries margin spineless.
Inner phyllaries apex spiny. Inner phyllaries
margin spineless. Leaves basal and cauline.
Cauline leaves simple. Outline of cauline leaves
linear-lanceolate. Cauline leaves flat. Cauline leaf
upper surface hairy. Cauline leaf lower surface
hairy. Cauline leaves petiolate. Leaf veins not
prominent. Leaf veins green. Leaves not gland-
dotted. Leaf blade soft. Leaf blade length 7.5cm
or less. Leaf blade width 1-2.8cm. Inflorescence
many-flowered capitula. Capitula  solitary
terminal. Capitula globular. Whorl of bracts
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subtending inflorescence absent. Peduncle longer
than capitulum. Ray flowers conspicuous. Outer
phyllaries longer than inner. Outer phyllaries
free. Outer phyllaries not gland-dotted. Outer
phyllaries body convex. Outer phyllaries margin
not scarious. Outer phyllaries veins prominent.
Inner phyllaries linear-lanceolate. Inner phyllaries
not gland-dotted. Apex of inner phyllaries
without membrane. Pappus bristles or scales.
Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Picnomon acarna (L.) Cass. Plant herb. Stem
erect. Stem not gland-dotted. Stem not grooved.
Stem solid. Stem with spiny wings. Axillary bi-
trifurcate spine absent. 2—4 spines at leaf base
absent. Leaf apex spiny. Leaf margin spiny.
Outer phyllaries apex spiny. Outer phyllaries
margin spineless. Inner phyllaries apex spiny.
Inner phyllaries margin spineless. Leaves cauline.
Cauline leaves simple. Outline of cauline leaves
linear-lanceolate. Cauline leaves flat. Cauline leaf
upper surface white woolly. Cauline leaf lower
surface white woolly. Cauline leaves sessile.
Leaf veins prominent. Leaf veins white. Leaves
not gland-dotted. Leaf blade rigid. Leaf blade
length 8.5-18cm. Leaf blade width 1-2.8cm.
Inflorescence many-flowered capitula. Capitula
in terminal glomerules. Capitula elongate. Whorl
of bracts subtending inflorescence present.
Peduncle absent. Ray flowers inconspicuous or
absent. Outer phyllaries as long as inner. Outer
phyllaries free. Outer phyllaries not gland-dotted.
Outer phyllaries body flat. Outer phyllaries
margin not scarious. Outer phyllaries veins not
prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus feathery.
Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Scolymus hispanicus L. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved.
Stem hollow. Stem with spiny wings. Axillary
bi-trifurcate spine absent. 2-4 spines at leaf
base absent. Leaf apex spiny. Leaf margin spiny.
Outer phyllaries apex spiny. Outer phyllaries
margin spiny. Inner phyllaries apex spiny. Inner
phyllaries margin spineless. Leaves basal and
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cauline. Cauline leaves simple. Outline of
cauline leaves linear-lanceolate. Cauline leaves
flat. Cauline leaf upper surface hairy. Cauline
leaf lower surface hairy. Cauline leaves sessile.
Leaf veins prominent. Leaf veins white. Leaves
not gland-dotted. Leaf blade rigid. Leaf blade
length 7.5cm or less. Leaf blade width 1-2.8cm.
Inflorescence many-flowered capitula. Capitula
in terminal glomerules. Capitula elongate.
Whorl of bracts subtending inflorescence absent.
Peduncle absent. Ray flowers conspicuous. Outer
phyllaries longer than inner. Outer phyllaries
free. Outer phyllaries not gland-dotted. Outer
phyllaries body flat. Outer phyllaries margin not
scarious. Outer phyllaries veins prominent. Inner
phyllaries linear-lanceolate. Inner phyllaries not
gland-dotted. Apex of inner phyllaries without
membrane. Pappus bristles or scales. Achenes
glabrous. Achenes united with paleae. Achenes
obpyramidal-obovate. Achene apex round-
truncate. Achene base symmetrical. Achene
surface smooth. Achenes unilocular, 1-seeded.
Achene surface without hooked spines.

Scolymus maculatus L. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved.
Stem hollow. Stem with spiny wings. Axillary
bi-trifurcate spine absent. 2—4 spines at leaf base
absent. Leaf apex spiny. Leaf margin spiny. Outer
phyllaries apex spiny. Outer phyllaries margin
spiny. Inner phyllaries apex spiny. Inner phyllaries
margin spineless. Leaves cauline. Cauline leaves
pinnatifid-pinnate. Outline of cauline leaves
linear-lanceolate. Cauline leaves flat. Cauline
leaf upper surface hairy. Cauline leaf lower
surface hairy. Cauline leaves sessile. Leaf veins
prominent. Leaf veins white. Leaves not gland-
dotted. Leaf blade rigid. Leaf blade length 8.5—
18cm. Leaf blade width 1-2.8cm. Inflorescence
many-flowered capitula. Capitula in terminal
glomerules. Capitula globular. Whorl of bracts
subtending inflorescence absent. Peduncle absent.
Ray flowers conspicuous. Outer phyllaries longer
than inner. Outer phyllaries free. Outer phyllaries
not gland-dotted. Outer phyllaries body convex.
Outer phyllaries margin not scarious. Outer
phyllaries veins prominent. Inner phyllaries linear-
lanceolate. Inner phyllaries not gland-dotted. Apex
of inner phyllaries without membrane. Pappus
absent. Achenes glabrous. Achenes united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Silybum marianum (L.) Gaertn. Plant herb.
Stem erect. Stem not gland-dotted. Stem grooved.
Stem hollow. Stem wingless. Axillary bi-trifurcate
spine absent. 2—4 spines at leaf base absent. Leaf
apex spiny. Leaf margin spiny. Outer phyllaries
apex spiny. Outer phyllaries margin spiny. Inner
phyllaries apex spiny. Inner phyllaries margin
spiny. Leaves basal and cauline. Cauline leaves
pinnatifid-pinnate. Outline of cauline leaves
linear-lanceolate. Cauline leaves flat. Cauline
leaf upper surface glabrous. Cauline leaf lower
surface glabrous. Cauline leaves sessile. Leaf
veins prominent. Leaf veins white. Leaves not
gland-dotted. Leaf blade soft. Leaf blade length
22cm or more. Leaf blade width 3.5cm or more.
Inflorescence many-flowered capitula. Capitula in
terminal glomerules. Capitula globular. Whorl of
bracts subtending inflorescence absent. Peduncle
shorter than capitulum. Ray flowers inconspicuous
orabsent. Outer phyllaries shorter than inner. Outer
phyllaries free. Outer phyllaries not gland-dotted.
Outer phyllaries body convex. Outer phyllaries
margin not scarious. Outer phyllaries veins not
prominent. Inner phyllaries linear-lanceolate.
Inner phyllaries not gland-dotted. Apex of inner
phyllaries without membrane. Pappus feathery.
Achenes glabrous. Achenes not united with
paleae. Achenes obpyramidal-obovate. Achene
apex round-truncate. Achene base symmetrical.
Achene surface smooth. Achenes unilocular,
1-seeded. Achene surface without hooked spines.

Xanthium spinosum L. Plant herb. Stem
erect. Stem not gland-dotted. Stem grooved.
Stem solid. Stem wingless. Axillary bi-trifurcate
spine present. 2—4 spines at leaf base absent.
Leaf apex spineless. Leaf margin spineless.
Outer phyllaries apex spineless. Leaves cauline.
Cauline leaves 3-lobed. Outline of cauline leaves
rhombic. Cauline leaves flat. Cauline leaf upper
surface hairy. Cauline leaf lower surface white
woolly. Cauline leaves petiolate. Leaf veins
prominent. Leaf veins white. Leaves not gland-
dotted. Leaf blade soft. Leaf blade length 7.5cm
or less. Leaf blade width 1-2.8cm. Inflorescence
many-flowered capitula. Capitula in terminal
glomerules. Capitula elongate. Whorl of bracts
subtending inflorescence absent. Peduncle absent.
Ray flowers inconspicuous or absent. Outer
phyllaries as long as inner. Outer phyllaries
united. Outer phyllaries not gland-dotted. Outer
phyllaries body flat. Outer phyllaries margin not
scarious. Outer phyllaries veins not prominent.
Inner phyllaries linear-lanceolate. Inner phyllaries
not gland-dotted. Apex of inner phyllaries without
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membrane. Pappus absent. Achenes glabrous.
Achenes not united with paleae. Achenes oblong.
Achene apex round-truncate. Achene base
symmetrical. Achene surface smooth. Achenes
bilocular, 2-seeded. Achene surface with hooked
spines.

Item Descriptions

# \b\i{}Anvillea garcinii \i0{}(Burm.\i{}i0{}.)
DC. \b0{}/

1,22,13,1425,16,3 7238292102 11,1 12,2
13,2 14,2 15,2 16,1 17,4 18,2 19,2 20,2 21,1 22,2
23,1 24,1 25,1 26,1 27,1 28,3 29,1 30,2 31,2 32,2
33,1 34,135,1 36,1 37,2 38,2 39,2 40,1 41,1 42,2
43,3 44,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2
#\b\i{}Atractylis aristata \i0{} Batt.\b0{}/

1,1 2232415163 72829,1 10,1 11,1 12,1
13,1 14,2 15,3 16,1 17,1 18,2 19,2 20,2 21,2 22,2
23,1 24,2 25,2 26,1 27,1 28,3 29,2 30,2 31,1 32,3
33,2 34,135,2 36,2 37,1 38,1 39,2 40,2 41,2 42,2
43,144,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{}Atractylis boulosii \i0{} Tickh.\bO{}/

1,1 2232425163 72829,1 10,1 11,1 12,1
13,1 14,2 15,3 16,1 17,1 18,2 19,2 20,2 21,1 22,2
23,1 24,2 25,1 26,1 27,1 28,3 29,1 30,2 31,2 32,2
33,2 34,135,2 36,2 37,1 38,2 39,2 40,1 41,2 42,2
43,1 44,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{}Atractylis cancellata \i0{}L.\b0{}/

1,1 2232415163 7.2829,1 10,1 11,1 12,1
13,1 14,2 15,3 16,1 17,1 18,2 19,2 20,2 21,2 22,2
23,124,2 25,1 26,1 27,1 28,3 29,1/2 30,2 31,1 32,3
33,234,1 35,2 36,2 37,1 38,1 39,2 40,1 41,2 42,2
43,144,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{}Atractylis carduus\i0{} (Forssk.) C. Chr.
\b0{}/

1,1 2232415163 72829,1 10,1 11,1 12,1
13,1 14,2 15,3 16,1 17,1 18,2 19,3 20,2 21,2 22,1
23,1 24,2 25,2 26,1 27,1 28,3 29,1 30,2 31,1 32,2
33,1 34,135,2 36,2 37,1 38,1 39,2 40,2 41,2 42,2
43,1 44,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{}Atractylis mernephthae \i0{}Asch.,
Schweinf. & Letourn.\b0{}/

1,1 2232415163 723829,1 10,1 11,1 12,1
13,1 14,2 15,3 16,1 17,1 18,2 19,3 20,2 21,2 22,1
23,1 24,2 25,2 26,1 27,1 28,3 29,1 30,2 31,1 32,3
33,2 34,135,1 36,2 37,1 38,1 39,2 40,2 41,2 42,2
43,144,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{}Atractylis prolifera \i0{} Boiss.\b0{}/

1,122324251637,2829,110,1 11,1 12,1
13,1 14,2 15,3 16,1 17,1 18,2 19,3 20,3 21,2 22,2
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23,1 24,2 25,2 26,1 27,1 28,3 29,1 30,2 31,1 32,3
33,1 34,135,2 36,2 37,1 38,1 39,2 40,2 41,2 42,2
43,1 44,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2
#\b\i{} Atractylis serratuloides \i0{}(Cass.) Sieber
ex Cass.\b0{}/
1,22232425,1637,28,209,110,1 11,1 12,1
13,1 14,2 15,2 16,1 17,1 18,2 19,2 20,2 21,2 22,2
23,1 24,2 25,2 26,1 27,1 28,3 29,2 30,2 31,1 32,2
33,2 34,135,2 36,2 37,1 38,1 39,2 40,2 41,2 42,2
43,1 44,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Carduus argentatus\iO{} L.\bO{}/

1,1 2,1 324,1526,1728.209,110,1 11,1 12,2
13,1 14,2 15,1 16,3 17,1 18,2 19,2 20,3 21,2 22,1
23,1 24,2 25,1 26,2 27,2 28,3 29,1 30,2 31,2 32,1
33,2 34,335,1 36,1 37,2 38,2 39,2 40,2 41,1 42,2
43,144,2 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Carduus getulus \i0{}Pomel\b0{}/

1,1 2,1 324,1526,1728209,110,1 11,1 12,2
13,1 14,2 15,3 16,3 17,1 18,2 19,2 20,2 21,2 22,2
23,1 24,2 25,1 26,2 27,2 28,3 29,2 30,2 31,2 32,1
33,2 34,335,1 36,1 37,2 38,2 39,2 40,2 41,2 42,2
43,1 44,2 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Carduus pycnocephalus\i0{} L.\b0{}/

1,1 2,1 324,1526,1728.209,1 10,1 11,1 12,2
13,1 14,2 15,3 16,3 17,1 18,2 19,2 20,3 21,2 22,2
23,1 24,2 25,1 26,2 27,3 28,3 29,2 30,2 31,2 32,3
33,2 34,335,1 36,1 37,2 38,2 39,2 40,1 41,2 42,2
43,144,2 45,2 46,1 47,2 48,2 49,1 50,1 51,2
#\b\i{} Carlina acaulis\i0{} L.\b0{}/

1,1 2332425163 7,28,29,110,1 11,1 12,1
13,2 14,2 15,1 16,3 17,1 18,2 19,1 20,1 21,2 22,1
23,1 24,2 25,1 26,2 27,3 28,3 29,3 30,1 31,1 32,3
33,1 34,235,2 36,2 37,2 38,2 39,2 40,1 41,2 42,1
43,1 44,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2
#\b\i{} Carlina involucrata\i0{} Poir.\b0{}/

1,1 2,1 32425,1637.28,209,110,1 11,1 12,1
13,2 14,2 15,3 16,1 17,1 18,2 19,2 20,2 21,2 22,1
23,1 24,2 25,2 26,1 27,2 28,3 29,2 30,1 31,1 32,3
33,1 34,135,2 36,2 37,2 38,2 39,2 40,1 41,1 42,1
43,1 44,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{}Carlina sicula\i0{} subsp. \i{}mareotica\
i0{} (Asch. & Schweinf.) Greuter\b0{}/

1,1 2,1 32425163 7,28,29,110,1 11,1 12,1
13,2 14,2 15,3 16,1 17,1 18,2 19,2 20,2 21,2 22,1
23,1 24,2 25,2 26,1 27,2 28,3 29,2 30,1 31,1 32,3
33,1 34,135,2 36,2 37,2 38,2 39,2 40,1 41,2 42,1
43,1 44,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{}Carthamus eriocephalus\i0{} (Boiss.)
Greuter\b0{}/

1,1 2,1 324,15,1637.28,29,110,1 11,1 12,1
13,1 14,1 15,3 16,3 17,1 18,2 19,2 20,2 21,2 22,1
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23,1 24,2 252 26,2 27,2 28,3 29,1 30,2 31,1 32,3
33,2 34,135,2 36,2 37,1 38,1 39,1 40,2 41,1 42,2
43,1 44,2 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Carthamus glaucus\i0{} M. Bieb.\b0{}/
1,1 2,1324,1516,37,2829,110,1 11,1 12,1
13,1 14,1 15,2 16,1 17,1 18,2 19,2 20,2 21,2 22,1
23,1 24,2252 26,1 27,2 28,3 29,1 30,2 31,2 32,2
33,2 34,135,2 36,2 37,1 38,2 39,1 40,2 41,2 42,2
432442 45,2 46,1 47,2 48,2 49,1 50,1 51,2

# \b\i{}Carthamus glaucus \i0{}subsp.\i{}
alexandrinus \i0{}(Boiss. & Heldr.) Hanelt\b0{}/
1,12,132425,16,3728,29,110,1 11,1 12,1
13,1 14,1 15,2 16,1 17,1 18,2 19,2 20,2 21,2 22,1
23,1 24,2 25,2 26,1 27,2 28,3 29,1 30,2 31,2 32,2
33,2 34,135,2 36,1 37,1 38,1 39,1 40,1 41,2 42,2
43,2442 45,2 46,1 47,2 48,2 49,1 50,1 51,2

# \b\i{} Carthamus lanatus\iO{} L.\b0{}/
1,12,132425,16,3728,29,110,1 11,1 12,1
13,1 14,1 15,3 16,1 17,1 18,2 19,2 20,2 21,2 22,1
23,1 24,2252 26,1 27,2283 29,1 30,2 31,2 32,2
33,2 34,135,2 36,1 37,1 38,1 39,1 40,1 41,1 42,2
432442452 46,1 47,2 48,2 49,1 50,1 51,2
#\b\i{} Carthamus mareoticus \i0{}Delile\b0{}/
1,12,1324,15,16,3728,209,110,1 11,1 12,1
13,1 14,1 15,2 16,1 17,1 18,2 19,2 20,2 21,2 22,2
23,1 24,2 25,2 26,1 27,1 28,3 29,1 30,1 31,2 32,2
33,2 34,135,2 36,2 37,1 38,1 39,1 40,2 41,2 42,1
43,1 44,2 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Carthamus nitidus\i0{} Boiss.\b0{}/
1,12,1324,15,16,3728,29,110,1 11,1 12,1
13,1 14,1 15,3 16,3 17,1 18,2 19,2 20,2 21,2 222
23,1 24,1 25,2 26,1 27,2 28,3 29,2 30,1 31,2 32,2
33,2 34,135,2 36,2 37,1 38,1 39,2 40,2 41,2 422
43,2441 45,2 46,1 47,2 48,1 49,1 50,1 51,2
#\b\i{} Carthamus tenuis\i0{} (Boiss. & Blanche)
Bornm.\b0{}/
1,12,1324,15,16,3728,209,110,1 11,1 12,1
13,1 14,1 15,3 16,1 17,1 18,2 19,2 20,2 21,2 22,1
23,1 24,1 25,2 26,1 27,1 28,3 29,1 30,1 31,2 32,2
33,2 34,135,2 36,1 37,1 38,1 39,1 40,2 41,1 42,2
43,2442 45,2 46,1 47,2 48,2 49,1 50,1 51,2

# \b\i{} Carthamus\i0{} \i{}tenuis\i0{} subsp. \i{}
Sfoliosus\i0{} (Boiss.) Hanelt\b0{}/
1,12,1324,15,16,3728,29,110,1 11,1 12,1
13,1 14,1 15,3 16,1 17,1 18,2 19,2 20,2 21,2 22,1
23,1 24,1 25,2 26,1 27,1 28,3 29,2 30,1 31,2 32,2
33,2 34,135,2 36,1 37,1 38,1 39,1 40,2 41,1 42,2
43,2442 45,2 46,1 47,2 48,2 49,1 50,1 51,2

# \b\i{} Carthamus tinctorius\i0{} L.\bO{}/

1,12,1324,151637,2829,110,1 11,1 12,2
13,1 14,2 15,2 16,1 17,2 18,2 19,1 20,1 21,2 22,1

23,1 24,1 25,1 26,2 27,2 28,3 29,1 30,1 31,1 32,2
33,2 34,135,2 36,2 37,2 38,2 39,2 40,2 41,1 42,2
43,2442 45,2 46,1 47,2 48,2 49,1 50,1 51,2

# \b\i{} Centaurea aegyptiaca\i0{} L.\b0{}/

1,1 22324,15,163 728292 10,2 11,1 12,2
13,2 14,1 15,3 16,3 17,1 18,2 19,3 20,3 21,2 22,2
23,1 24,2 25,1 26,1 27,1 28,3 29,2 30,1 31,2 32,2
33,2 34,235,2 36,2 37,1 38,1 39,2 40,1 41,2 42,1
43,1 44,2 45,2 46,2 47,2 48,2 49,1 50,1 51,2

# \b\i{} Centaurea alexandrina\i0{} Delile \b0{}/

1,1 22324,15,163 728,292 10,2 11,1 12,1
13,1 14,2 15,3 16,3 17,1 18,2 19,2 20,2 21,2 22,2
23,1 24,2 25,1 26,2 27,1 28,3 29,1 30,1 31,2 32,2
33,2 34,335,2 36,1 37,2 38,2 39,2 40,2 41,2 42,1
43,1442 45,2 46,2 47,2 48,2 49,1 50,1 51,2

# \b\i{} Centaurea ammocyanus\i0{} Boiss.\b0{}/
1,1 22324,15,163 728292102 11,1 12,2
13,2 14,2 15,3 16,1 17,1 18,2 19,3 20,3 21,2 22,2
23,1 24,2 25,1 26,1 27,1 28,3 29,2 30,2 31,2 32,3
33,2 34,335,2 36,2 37,2 38,1 39,1 40,1 41,1 42,1
43,2 44,1 45,2 46,2 47,2 48,2 49,1 50,1 51,2

# \b\i{} Centaurea\i0\~\i{}benedicta\iO\~(L.) L.\
b0{}/

1,1 2,1 32 4,15,16,3728.29,110,1 11,1 12,2
13,1 14,1 15,3 16,3 17,1 18,2 19,2 20,2 21,2 22,1
23,2 24,2 25,1 26,2 27,3 28,3 29,1 30,1 31,1 32,3
33,2 34,135,2 36,2 37,2 38,2 39,2 40,1 41,2 42,2
43,2442 452 46,2 47,2 48,2 49,1 50,1 51,2

# \b\i{} Centaurea calcitrapa\i0{} L.\b0{}/

1,1 2,1 324,15,1637,28,29210,2 11,1 12,1
13,2 14,2 15,3 16,1 17,1 18,2 19,2 20,2 21,2 22,2
23,124,2 25,1 26,1 27,1 28,3 29,1/2 30,2 31,2 32,3
33,234,3 35,2 36,2 37,1 38,2 39,2 40,1 41,2 42,1
43,3442 45,2 46,2 47,2 48,2 49,1 50,1 51,2

#\b\i{} Centaurea\i0\~\i{}dimorpha\i0\~Viv.\b0{}/
1,1 2232415262 728292102 11,1 12,2
13,1 14,2 15,3 16,1 17,1 18,2 19,3 20,3 21,2 22,2
23,1 24,2 25,1 26,2 27,2 28,3 29,1 30,1 31,2 32,2
33,2 34,235,2 36,2 37,1 38,2 39,2 40,2 41,2 42,2
43,2442 452 46,2 47,2 48,2 49,1 50,1 51,2

# \b\i{} Centaurea eryngioides\i0{} Lam.\b0{}/

1,1 2,1 324,15,16,3 728292102 11,1 12,2
13,2 14,2 15,1 16,3 17,1 18,2 19,2 20,2 21,2 22,2
23,1 24,2 25,1 26,2 27,2 28,3 29,1 30,1 31,2 32,1
33,2 34,335,2 36,1 37,2 38,1 39,2 40,1 41,2 42,1
43,2442 452 46,2 47,2 48,2 49,1 50,1 51,2

# \b\i{}Centaurea furfuracea\i0{} Coss. &
Durieu\b0{}/

1,1 2332415263 728292 10,2 11,1 12,2
13,1 14,2 15,1 16,3 17,4 18,2 19,2 20,2 21,1 22,2
23,1 24,1 25,1 26,1 27,2 28,3 29,1 30,2 31,1 32,2
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33,2 34,135,2 36,1 37,1 38,1 39,2 40,2 41,1 42,1
43,244,1 45,2 46,2 47,2 48,2 49,1 50,1 51,2

# \b\i{} Centaurea glomerata\i0{} Vahl\b0{}/
1,12,23,14,1526,3728,29210,2 11,1 12,2
13,2 14,2 15,1 16,3 17,1 18,2 19,2 20,2 21,2 22,2
23,1 24,1 25,1 26,1 27,2 28,3 29,2 30,2 31,2 32,1
33,2 34,335,2 36,2 37,1 38,1 39,2 40,1 41,1 42,1
43,2442 452 46,2 47,2 48,2 49,1 50,1 51,2

# \b\i{} Centaurea hyalolepis\i0{} Boiss.\b0{}/

1,1 2,1 324,1526,3 7238292102 11,1 12,1
13,1 14,1 15,3 16,1 17,1 18,2 19,2 20,2 21,2 22,2
23,1 24,1 25,1 26,2 27,3 28,3 29,1 30,1 31,1 32,2
33,2 34,335,2 36,2 37,1 38,2 39,2 40,2 41,2 42,1
43,2442 452 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Centaurea melitensis\i0{} L.\b0{}/

1,1 2,1 3,14,1526,272829210,2 11,1 12,2
13,1 14,2 15,3 16,1 17,1 18,2 19,2 20,2 21,2 22,2
23,1 24,1 25,1 26,1 27,1 28,3 29,2 30,2 31,1 32,2
33,2 34,335,2 36,2 37,1 38,2 39,2 40,1 41,2 42,2
43,2 44,1 45,2 46,2 47,2 48,2 49,1 50,1 51,2

# \b\i{} Centaurea pallescens\i0{} Delile \b0{}/
1,12,23,14,15,16,3 728,292 10,2 11,1 12,2
13,2 14,2 15,3 16,1 17,4 18,2 19,3 20,3 21,2 22,2
23,124,125,126,227,228,329,2/330,231,132,3
33,2343 35,2 36,2 37,1 38,1 39,2 40,1 41,2 42,1
43,244,1 45,2 46,2 47,2 48,2 49,1 50,1 51,2

# \b\i{}Centaurea procurrens\i0{} Sieber ex
Spreng.\b0{}/

1,1 2,2 3,14,15,16,3 728292102 11,1 12,2
13,2 14,2 15,3 16,1 17,2 18,2 19,3 20,3 21,2 22,2
23,1 24,1 25,1 26,1 27,2 28,3 29,1 30,1 31,1 32,3
33,2 34,335,2 36,2 37,1 38,1 39,2 40,2 41,2 42,1
43,2442 452 46,1 47,2 48,2 49,1 50,1 51,2

# \b\i{} Centaurea pumilio\i0{} L. \b0{}/
1,123324,1526,3728,29210,2 11,1 12,2
13,1 14,2 15,1 16,3 17,4 18,2 19,2 20,2 21,2 22,2
23,1 24,2 25,1 26,2 27,2 28,3 29,2 30,2 31,2 32,2
33,2 34,335,2 36,2 37,1 38,1 39,2 40,1 41,2 42,1
43,1 44,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{}Centaurea scoparia\i0{} Sieber ex
Spreng.\b0{}/

1,1 2,1 32425163 7238292102 11,1 12,2
13,2 14,2 15,3 16,1 17,1 18,2 19,2 20,2 21,2 22,2
23,1 24,2 25,1 26,1 27,1 28,3 29,1 30,1 31,2 32,2
33,2 34,335,2 36,2 37,1 38,2 39,2 40,1 41,2 42,1
43,144,1 45,2 46,2 47,2 48,1 49,1 50,1 51,2

# \b\i{} Centaurea sinaica\i0{} DC. \b0{}/

1,1 22 3,14,1516,272829210,2 11,1 12,2
13,2 14,2 15,3 16,1 17,1 18,2 19,2 20,2 21,2 222
23,1 24,1 25,1 26,2 27,1 28,3 29,1 30,1 31,1 32,2
33,2 34,335,2 36,2 37,1 38,1 39,2 40,1 41,2 42,1
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43,2442 452 46,2 47,2 48,2 49,1 50,1 51,2

# \b\i{} Centaurea solstitialis\i0{} L.\b0{}/

1,1 2,1 3,1 4,15,16,2728,292 10,2 11,1 12,2
13,1 14,2 15,3 16,1 17,1 18,2 19,3 20,3 21,2 22,2
23,1 24,1 25,1 26,1 27,1 28,3 29,1 30,1 31,2 32,2
33,2 34,335,2 36,1 37,1 38,2 39,2 40,2 41,1 42,1
43,1 44,2 45,2 46,2 47,2 48,2 49,1 50,1 51,2

# \b\i{} Cynara cornigera\i0{} Lindl.\b0{}/

1,1 2,1 32 4,15,16,3728209,110,1 11,1 12,2
13,1 14,2 15,3 16,3 17,2 18,2 19,2 20,3 21,2 22,1
23,1 24,2 25,1 26,3 27,3 28,3 29,2 30,1 31,2 32,2
33,2 34,135,2 36,2 37,2 38,2 39,2 40,2 41,2 42,2
43,144,2 45,2 46,1 47,2 48,1 49,2 50,1 51,2

# \b\i{}Dicoma schimperi\i0{} (DC.) Baill. ex
O.Hoffm.\b0{}/

1,1 2,1 3,1 4,1 5,163 728,292 10,2 11,1 12,2
13,1 14,2 15,2 16,1 17,2 18,2 19,2 20,2 21,1 22,1
23,1 24,1 25,1 26,1 27,1 28,3 29,1/2 30,2 31,2 32,2
33,234,3 35,2 36,2 37,2 38,2 39,2 40,1 41,2 42,2
43,2 44,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Dicoma tomentosa\i0{} Cass.\b0{}/

1,1 2,1 32425163 7.28,29,110,1 11,1 12,1
13,1 14,1 15,3 16,1 17,1 18,2 19,3 20,3 21,1 22,2
23,1 24,2 25,1 26,1 27,1 28,3 29,2 30,2 31,1 32,3
33,2 34,335,2 36,2 37,2 38,2 39,1 40,1 41,2 42,2
43,1 44,1 45,2 46,1 47,2 48,1 49,2 50,1 51,2

# \b\i{} Echinops galalensis\i0{} Schweinf.\b0{}/
1,1 2,1 3,1 4,1 526,3728209,110,1 11,1 12,2
13,1 14,2 15,3 16,3 17,1 18,2 19,2 20,3 21,2 22,1
23,2 24,1 25,2 26,2 27,2 28,2 29,1 30,1 31,2 32,2
33,2 34,235,2 36,2 37,1 38,2 39,2 40,2 41,2 42,2
43,144,2 45,2 46,1 47,2 48,1 49,2 50,1 51,2

# \b\i{} Echinops glaberrimus\i0{}; DC.\b0{}/

1,1 2,1 3,14,1526,372829,1 10,1 11,1 12,2
13,1 14,2 15,3 16,3 17,1 18,2 19,3 20,2 21,2 22,1
23,2 24,1 25,1 26,2 27,3 28,2 29,2 30,1 31,2 32,2
33,2 34,235,2 36,2 37,1 38,2 39,2 40,2 41,2 42,2
43,2442 452 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Echinops hussonii\i0{} Boiss.\b0{}/

1,1 2,1 32415263 728209,110,1 11,1 12,2
13,1 14,2 15,3 16,3 17,2 18,2 19,3 20,3 21,2 22,1
23,2 24,2 25,2 26,2 27,3 28,2 29,1 30,1 31,2 32,2
33,2 34,235,2 36,2 37,1 38,2 39,2 40,1 41,2 42,2
43,2 44,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Echinops spinosissimus\i0{} Turra\b0{}/
1,1 2,1 324,15,163 728.209,110,1 11,1 12,2
13,1 14,2 15,3 16,3 17,2 18,2 19,3 20,3 21,2 22,1
23,2 24,2 25,2 26,2 27,2 28,2 29,1 30,1 31,2 32,2
33,2 34,335,2 36,1 37,1 38,2 39,2 40,1 41,2 42,2
43,1 44,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2



135

COMPUTER-GENERATED KEYS TO THE FLORA OF EGYPT...

#\b\i{} Echinops taeckholmianus\i0{} Amin\b0{}/
1,1 2,1 324,15,16,37238.29,110,1 11,1 12,1
13,1 14,2 15,3 16,3 17,1 18,2 19,3 20,3 21,2 22,1
23,2 24,2 25,2 26,1 27,1 28,2 29,1 30,1 31,2 32,2
33,2 34,335,2 36,2 37,1 38,2 39,2 40,1 41,2 42,2
43,244,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Gundelia tournefortini0{} L.\b0{}/

1,1 2,1324,1526,372829,1 10,1 11,1 12,1
13,1 14,2 15,2 16,3 17,1 18,2 19,1 20,1 21,2 22,1
23,2 24,2 25,2 26,2 27,3 28,1 29,1 30,1 31,1 32,2
33,2 34,135,2 36,2 37,2 38,2 39,2 40,2 41,2 42,2
43,3 44,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Helminthotheca balansae\i0{} (Coss. &
Durieu) Lack\b0{}/

1,1 2,1 324,15,16372829,1 10,1 11,1 12,1
13,1 14,1 15,3 16,1 17,1 18,2 19,4 20,4 21,2 22,2
23,1 24,2 25,1 26,1 27,2 28,3 29,2 30,2 31,2 32,1
33,1 34,335,2 36,2 37,2 38,2 39,2 40,1 41,2 42,2
43,1 44,2 45,2 46,2 47,2 48,1 49,1 50,1 51,2

# \b\i{} Helminthotheca\i0\~\i{}comosa\
i0\~(Boiss.) Holub\b0{}/

1,1 2,1 324,15,16,37,2829,1 10,1 11,1 12,1
13,1 14,1 15,3 16,1 17,3 18,2 19,4 20,4 21,2 22,2
23,1 24,2 25,1 26,1 27,2 28,3 30,2 31,2 32,3 33,1
34,3 35,236,2 37,2 38,2 39,2 40,2 41,2 42,2 43,1
44,1 45,2 46,2 47,1 48,1 49,1 50,1 51,2

#\b\i{} Helminthotheca echioides \i0{}(L.) Holub\
b0{}/

1,1 2,1 324,15,16372829,110,1 11,1 12,1
13,1 14,1 15,3 16,1 17,1 18,2 19,4 20,4 21,2 22,2
23,1 24,2 25,1 26,1 27,2 28,3 29,2 30,2 31,2 32,1
33,1 34,335,2 36,2 37,1 38,2 39,2 40,1 41,2 42,2
43,1 44,1 45,2 46,2 47,1 48,1 49,1 50,1 51,2
#\b\i{}Iphiona mucronata\i0{} (Forssk.) Asch. &
Schweinf.\b0{}/

1,22,1324,15,16,3 723829,110,2 11,1 12,2
13,1 14,2 15,2 16,1 17,1 18,1 19,2 20,2 21,2 22,2
23,1 24,2 25,1 26,1 27,1 28,3 29,1 30,2 31,2 32,2
33,2 34,335,2 36,2 37,2 38,1 39,2 40,1 41,2 42,2
43,144,1 452 46,2 47,2 48,1 49,1 50,151,2

# \b\i{}Iphiona scabra\i0{} DC. ex Decne.\b0{}/
1,22,13,1425163728,19,110,2 11,1 12,2
13,1 14,2 15,2 16,1 17,1 18,1 19,2 20,2 21,2 22,2
23,1 24,1 25,1 26,1 27,1 28,3 29,2 30,2 31,2 32,2
33,2 34,335,2 36,1 37,2 38,2 39,2 40,1 41,1 42,2
43,144,1 45,2 46,2 47,2 48,1 49,1 50,1 51,2

# \b\i{}Launaea spinosa \i0{}(Forssk.) Sch.Bip.
Ex Kuntze \b0{}/
1,223324,15,16,3723829,110,2 11,2 12,2
13,2 14,2 15,3 16,1 17,1 18,1 19,1 20,1 21,2 22,2
23,1 24,2 25,2 26,1 27,1 28,3 30,2 31,2 32,2 33,1

34,3 35,236,2 37,2 38,2 39,2 40,1 41,2 42,2 43,1
44,2 452 46,2 47,2 48,1 49,2 50,1 51,2

# \b\i{} Notobasis syriaca\i0{} (L.) Cass.\bO\par{}/
1,1 2,1 324,1526,3728.209,1 10,1 11,1 12,1
13,2 14,2 15,2 16,3 17,1 18,2 19,2 20,2 21,2 22,1
23,2 24,2 25,1 26,2 27,2 28,3 29,2 30,1 31,2 32,2
33,2 34,135,2 36,2 37,1 38,2 39,2 40,2 41,2 42,2
43,1 44,2 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Onopordum acanthium \i0{}L.\bO\par{}/

1,22,13242526,1728209,110,1 11,1 12,2
13,1 14,2 15,3 16,3 17,2 18,2 19,3 20,3 21,2 22,1
23,2 24,2 25,1 26,2 27,3 28,3 29,2 30,1 31,2 32,2
33,2 34,235,2 36,2 37,1 38,2 39,2 40,2 41,2 42,2
43,144,2 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Onopordum alexandrinum\i0{} Boiss.\bO\
par{}/

1,1 2,1 324,1526,1728209,1 10,1 11,1 12,2
13,1 14,2 15,3 16,1 17,1 18,2 19,3 20,3 21,2 22,1
23,2 24,2 25,1 26,3 27,2 28,3 29,2 30,1 31,2 32,2
33,2 34,235,2 36,2 37,1 38,2 39,2 40,2 41,2 42,2
43,1 44,2 45,2 46,2 47,2 48,1 49,1 50,1 51,2

# \b\i{} Onopordum ambiguum \i0{}Fresen\i{}. \
bONiO{}/

1,12,1324,1526,172829,110,1 11,1 12,2
13,1 14,2 15,3 16,3 17,2 18,2 19,3 20,3 21,2 22,1
23,2 24,1 25,1 26,3 27,3 28,3 29,2 30,1 31,2 32,1
33,2 34,2352 36,1 37,1 38,2 39,2 40,1 41,1 42,2
43,1 44,1 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Pallenis\iO{} \i{}spinosa\iO{} (L.) Cass. \
b0{}/

1,12,1324,1516,372829,110,2 11,1 12,2
13,1 14,2 15,3 16,1 17,1 18,2 19,2 20,2 21,1 22,2
23,1 24,2 25,1 26,1 27,2 28,3 29,1 30,1 31,2 32,1
33,1 34,135,2 36,2 37,1 38,2 39,1 40,1 41,2 42,2
43,2442 452 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Picnomon acarna\i0{} (L.) Cass. \b0{}/
1,12,132425,16,172829,110,1 11,1 12,2
13,1 14,2 15,2 16,1 17,1 18,2 19,3 20,3 21,2 22,1
23,2242 25226,227,228,329,230,231,132,3
33,2 34,235,2 36,2 37,2 38,2 39,2 40,1 41,2 42,2
43,1 44,2 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{}Scolymus hispanicus\i0{} L. \b0{}/
1,12,1324,1526,172829,110,1 11,1 12,1
13,1 14,2 15,3 16,1 17,1 18,2 19,2 20,2 21,2 22,1
23,2242 25,226,127,228,329,230,231,2323
33,1 34,135,2 36,2 37,2 38,2 39,1 40,1 41,2 42,2
43,2442 45,1 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{}Scolymus maculatus\iO{} L. \b0{}/
1,12,1324,1526,172829,110,1 11,1 12,1
13,1 14,2 15,2 16,3 17,1 18,2 19,2 20,2 21,2 22,1
23,2 24,2 25,2 26,2 27,2 28,3 29,2 30,1 31,2 32,3
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33,1 34,135,2 36,2 37,1 38,2 39,1 40,1 41,2 42,2
43,3 44,2 45,1 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{}Silybum marianum \i0{}(L.) Gaertn. \
b0{}/

1,12,1324,1526,37,28.29,110,1 11,1 12,1
13,1 14,1 15,3 16,3 17,1 18,2 19,1 20,1 21,2 22,1
23,2242 25,1 26,3 27,3 28,3 29,2 30,1 31,2 32,2
33,2 34,335,2 36,2 37,1 38,2 39,2 40,1 41,2 42,2
43,1 44,2 45,2 46,1 47,2 48,1 49,1 50,1 51,2

# \b\i{} Xanthium spinosum \i0{}L.\b0{}/
1,12,1324,1516,37,1829,210,2 11,2 15,2
16,2 17,3 18,2 19,2 20,3 21,1 22,1 23,2 24,2 25,1
26,1 27,2 28,3 29,2 30,2 31,2 32,3 33,2 34,2 35,1
36,2 37,238,2 39,2 40,1 41,2 42,2 43,3 44,2 45,2
46,2 47,2 48,1 49,1 50,2 51,1

Discussion

The present study is the first attempt to
benefit from the inherent advantages of the suit
of computer programs DELTA to construct an
automated conventional key to the Asteraceae
of Egypt. This key is evidently superior to all
its predecessors in a number of respects: (i) It
leads directly to the full scientific name of an
unknown taxon, thus obviating the need for a key
to the genera and another key to the species as
in all previous studies; (ii) It is accompanied by
detailed descriptions of every taxon in terms of all
the recorded characters so that the user can verify
the results obtained from the key by applying
the characters not used in the key to achieve
these results; (iii) It avoids such unobservable
characters as the duration of the plants (annual vs.
perennial), and the ambiguous sexuality of flowers
(e. g., functionally male vs. hermaphrodite); (iv)
It depends largely and for the first time on the
unmistakable distribution of spines on different
plant parts instead of the traditional use of flower
type (ray and disc flowers) in the first couplets of
the key which can be highly difficult to determine
by the user especially in taxa with minute
flowers; (v) It deliberately avoids all microscopic
characters and other vegetative and floral
minutiae; (vi) It includes couplets separated from
each other mostly by sets of correlated characters
instead of the states of a single character; (vii) It
is based on an exceedingly rich data matrix as can
be seen in the prelude of the key where only 32
of the 51 characters recorded for the taxa were
sufficient to single out every one of the 65 taxa;
and (viii) While traditional keys need complete
reconstruction to comprise any additional taxa, the
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present computer-generated key is highly flexible
and can be easily expanded to accommodate any
additional taxa/and or characters which might in
the future come to light.

The spiny species and infra-specific taxa
included in the present key are evidently fewer
than those mentioned by Boulos (2002). This
discrepancy is due to: (i) No specimens of a few
species could be traced in any of the larger local
herbaria; (i) While re-identifying the specimens
kept in CAI and ALEX, some of the taxa proved
con-specific with others and had to be eliminated
and (iii) The four varieties of Atractylis carduus
(var. angustifolia Tackh. & Boulos, var. latifolia
Tackh. & Boulos, var. marmarica Téckh. &
Boulos and var. glabrescens (Boiss.) Tackh.
& Boulos) mentioned by Boulos (2002) were
deliberately omitted because they were reduced
to synonymy of the type variety by The Plant
List (2016) and The Missouri Botanical Garden
(2017). To this extent, the present study has
the added advantage of partially updating the
representation of Asteraceae in the flora of Egypt.
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