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Material of some 80 species of CarexL. - from the following Herbaria: BCN, FCO, JBAG, K, LEB, LY, MA, SANT, and UPNA —
belonging to the four subgenera were studied to know the structure of their inflorescence.
The inflorescence structure is compared in the four subgenera of Carex using the typological method (Weberling 1989) and taking 34 morphological inflorescence and 9 perigynia characters were
the paracladium as inflorescence unit. General trends in the genus are analyzed. Subgenera delimitation follows Kukenthal (1909) and studied to asses their taxonomic value (Tabla 1)
Egorova (1999). Sectional placement follows Ball & al. (2002) for North American species, Egorova (1999) for Eurasian species, and

Kukenthal (1909) for the remainder. Inflorescence

la. Subgenus Vigneastra (Tuck.) KUk. ; X X
Taxa studied: 6 Dry herbarium Fresh material

Sect. Schiedeanae Kik.: Carex distachya Desf specimens (preserved in FAA)

Sheath Sect. Polystachyae Tuck.: Carex baccans Nees

2 Sect. Indicae Tuck.: Carex cruciata Wahlenb., C.
T p— filicina Nees, C. vesiculosa Boot
w r
owest brac Sect. Scabrellae Kiik.: Carex rhizomatosa Steud.
Soften in warm water with

Prophyll | ? tenseactive agent, 5-10 min

Wash and

remove FAA

Epipodium

Pseudospikes . / y Fix in FAA (10: 5: 85)
¢ for 48 hours

Observations under
dissecting microscope

Table 1. Inflorescence characters and character states
1. Male and female flowers on the same axis: 0 yes, 1 not. 2. Perigynium entirely closed: 0 not, 1 yes. 3. Prophyll present: 0 not, 1 yes.
4. Fertile prophyll: 0 yes, 1 not. 5. Rhachilla: 0 yes, 1 not . 6. Stigmata number: 0 three, 1 two. 7. Solitary spike (monostachia): 0 not, 1

SHEE yes. 8. Lax spike: 0 not, 1 yes. 9. Perigynium hairy: 0 not, 1 yes. 10. Perigynium nerved: 0 not, 1 yes. 11. Perigynium papillate: 0 not, 1
yes. 12. Perigynium reflexed: 0 not, 1 yes. 13. Net beak in the perigynit 0 not, 1yes. 14. dense (i <20 mm):
Lowest bract 0 not applied, 1 not, 2 yes. 15. Perigynium hair-covering: 0 without hairy, 1 somewhat pilose, 2 hairy. 16. Perigynium surface: 0

smooth, 1 narrow pluriestriate, 2 thick nerves. 17. Margins of the beak: 0 without beak, 1 smooth, 2 scarcely denticled, 3 escabrid. 18.
Beak length: 0 without beak, 1 short (< 0.4 mm), 2 long (> 0.4 mm). 19. Lateral spikes with sheath: 0 not applied, 1 not, 2 yes.

Prophyll
20. Basal spikes with sheath: 0 not applied, 1 not, 2 yes. 21. Type of lowest bract: 0 not
Epipodium — applied, 1 setaceous, 2 leaf-like, 3 glume-like. 22. Type of rhachilla: 0 without rhachilla, 1
PP Taxa studied: 25 smooth and without apex, 2 ciliate and without apex, 3 smooth and with apex. 23. Type of
¢ Sect. Ammoglochin Dumort: Carex arenaria L. prophyll: 0 not applied, 1 cladoprophyll, 2 utricule-like. 24. Prophyll in paracladia: 0 never,
1 several paracladia, 2 all paracladia. 25. Sex of the spikes in the basal paracladium: 0 not
applied, 1 female, 2 androgynous, 3 gynecandrous, 4 variable. 26. Sex of the spikes in the
Sect. Divisae H. Christ ex Kik.: Carex divisa Huds. middle paracladium: 0 not applied, 1 unisexual, 2 androgynous, 3 gynecandrous, 4 mixed.
Sect. Foetidae (Tuck. ex L. H. Bailey) Kilk.: Carex foetida All. 27. Sex of the distal spike: 0 not applied, 1 male, 2 androgynous, 3 gynecandrous, 4
dioecious. 28. Number of distal unisexual spikes: 0 not applied, 1 usually 0 (or 1), 1 usually
1 (or 2), 2: usually 2 or more. 29. Length of the last internode: 0 not applied, 1 < other

Sect. Curvulae Tuck. ex Kik.: Carex curvula All.

Sect. Gibbae Kiik.: Carex gibba Wahlenb.

Sect. Glareosae G. Don: Carex canescens L. internodes, 2 > other internodes. 30. Main spike shape: 0 not applied, 1 ovoid, 2 cylindrical,
S (e B G I R B, € Gria] 3 slender, 4 claviform. 31. Middle spikes shape: 0 linear, 1 ovoid, 2 cylindrical, 3 rounded.
Mack. C. diandra Schrank, C. paniculata L. subsp. lusitanica 32. Basilar or subaxilar spike: 0 not applied, 1 never, 2 sometimes, 3 always. 33. Number
(Schkuhr ex Willd.) Maire, C. prairea Dewey. of the first order paracladia: 0 not applied, 1 few (5-6), 2 medium (up to 10-12), 3 more
ke i than 10-12). 34. Paracladia order: 0 single spike, 1 only first order paracladia, 2 second
Sect. Kik.: C: Willd.
e ! ar.ex ! order paracladia, 3 a few third order basal paracladia, 4 with third order paracladia. 35.
Sect. Ovales Kunth: Carex ovalis Gooden. Angle of the spike: 0 not applied, 1 < 30°, 2 30°-50°, 3 > 50°. 36. Length of the first
Sect. Phaestoglochin Dumort: Carex coriogyne Nelmes, C. internode. 37. Length of the second internode. 38. Length of the P I1 peduncle. 39. Length
divulsa Stokes, C. leersii F. W. Schultz, C. pairae F. W. Schultz, of the P 12 peduncle. 40. Length of the main spike (HF). 41. Length of the inflorescence.
C. muricata L. subsp. muricata, C. spicata Huds. subsp. andresii 42. Length of the lowest bract.

Molina Gonz., Acedo & Llamas.
Sect. Remotae (Aschers.) C. B. Clarke: Carex remota L.
Sect. Stellulatae Kunth: Carex echinata Murray.

Sect. Vulpinae (Heuff.) H. Christ: Carex otrubae Podp.

incertae sedis Carex canariensis Kiik.; C. polyphylla Kar. & Kir.; C.
foliosa D. Don.

We performed a principal coordinate analysis (PCoA) using Gower's
coefficient with 82 species (80 of Carexand two of Kobresia ). The scatter
plot in the first two axes of the PCoA shows three main groups. Subgenus
lc. SUbgenus Carex Indocarexis quite closed to subgenus Carex. Subgenus Vignea has a core of

strongly grouped species but other species, as C. gibba, C. remota , appear
Sh h more distant. Poliphylletic subgenus Psyllophora is uniform from the
eat yes, generally morphological point of view, so monostachya species are grouped in a well
different cluster from the remaining. The two species of Kobresia appear
Lowest bract m separated
Prophyl
Pseudospikes

Taxa studied: 33
Sect. Acrocystis Dumort: Carex montana L., C. pilulifera L., C. tomentosa L.
Sect. Aulocystis Dumort: Carex sempervirens Vill., C. frigida All.

Sect. Bicolores (Fr.) Rouy: Carex bicolor All

Sect. Carex: Carex hirta L.

Sect. Ceratocystys Dumort: Carex demissa Homem, C. flava L., C. lepidocarpa
Tausch. = : " PCoA inflorescences

Sect. Chiorostachyae Tuck. ex Meinsh: Carex capillais L. |

Sect. Depauperatae Meinsh: Carex brevicollis DC., C. depauperata Curtis ex |

Sect. Digitatae (Fr.) H. Christ: Carex ornithopoda Willd. - ~ A
Sect. Hallerianae (Asch. & Graebn.) Rouy: Carex hallerana Asso. | Vigneastra

i
Sect. Hymenochlanae (Drejer) L. H. Bailey: Carex sylvatica subsp. sylvatica + 0,0 ‘ Psyllophora
Huds. |
Sect. Mitratae Kilk.: Carex caryophyllea Latourr., C. depressa Link subsp. | y
depressa |
Sect. Paludosae G. Don: Carex acutiformis Ehrh. |
Sect. Paniceae G. Don: Carex asturica Boiss., C. panicea L. 1=
Sect. Phacocystis Dumort: Carex elata All. subsp reuteriana (Boiss.) Lucefio & 1 @ Carex - A
Aedo, C. nigra (L.) Reichard, C. trinervis Degl | Kobresia

Sect. Phyllostachyae Tuck. ex Kik.: Carex backil Boot

%

Sect. Pseudocyperus Tuck. ex Kik. : Carex pseudocyperus L.

Sect. Racemosae G. Don: Carex atrata L., C. parviflora Host.

Sect. Spirostachyae (Drejer) L. H. Bailey : Carex binervis Sm., C. extensa
Gooden., C. puntacta Gaudin.

Sect. Vesicariae (Heuff.) J. Carey: Carex rostrata Stokes, C. vesicaria L.

Carex lepidocary

v Psyllophora: simplification
[Awerkinglininfiorescencaaiiows N | vigneastra: 22

v Taxonomic delimitation at subgenus level v Vignea: diversification

v Discover taxa outside the currents sections v Carex: specialization

Carex sylvatica

SHEEW]

Taxa studied: 16
Sect. Caryotheca V. Krecz. ex Egorova:
Lowest bract Carex phyllostachys C. A. Mey. v Make questions about phylogenetic relationships
Sect. Dornera Heuff.:

Carex nigricans C. A. Mey., C. pyrenaica Wahlenb.
Prophyll Sect. Grallatoriae Kilk.:
Carex grallatoria Maxim.

— 6. Key of inflorescence
Carex sefifolia Kunze

Sect. Leucoglochin Dumort:

Pseudospikes ant(i;ogylnous o e Carex microglochin Wahlenb., C. parva Nees , C. pauciflora fertile prophyll 7 Internodelenath : Vignea < Vigheastra < Carex
loecious Sect. Longespicatae Kik.: h - )
prophyll 5
Carex monostachya A. Rich _ v_Peduncle length: Vignea < Vigneastra < Carex
Sect. Nardinae (Tuck.) Mack.. female spike

M v Lowest bract: Vignea setaceous,Vigneastra and Carex leaf-like
Carex nardina Fries e

male spike . N L
Sect. Psyllophora (Degl.) W. D. J. Koch: v Sheath: sometimes in Carex, and rarely in Vigneastra
Carex macrostyla Lapeyr., C. peregrina Link, C. pulicaris L. androgynous
Sect. Psysoglochin Dumort: spike v_Prophyll: Vigneastra and Carex: yes, Vignea: occasionally.
Carex davalliana Sm., C. dioica L. ; ) . .
Sect. Rupestres (Tuck.) Meinsch.: : mixed spike v Sex of the spikes: Psyllophora,Vigneastra and Vignea bisexual; Carex and
Carex rupestris All 1 A
paracladia Vignea unisexual.

Carex davalliana Carex rupestris

v Branching: Vignea and Vigneastra yes, Carex not.

paracladia with
epipodia v _Stigmata: Vignea 2 (3), Psyllophora 2 or 3, Carex 3 (2) and Vigneastra 3.

NoONa @y el
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