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Carex diandra Schrank

Kenneth Kent Mackenzie (1940) North American Cariceae Plate 067

ZĪMĒTAS DETAĻAS !!!
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Carex otrubae Podpera 

[C. nemorosa Rebent. non Schrank, 

C. lamprophysa Samuelss., 

C. otrubae Podp. var. contigua (Kük.) deLange et Duvign., 

C. subvulpina Senay, 

C. vulpina L. var. subcontigua Kük. 

C. vulpina L. var. nemorosa (Rebent.) Koch, 

C. vulpina L. ssp. nemorosa (Rebent.) Schinz et Keller, 

Vignea nemorosa (Renent.) Rchb.] 

Ausdauernd, Horste bildend. Pflanze im Habitus C. vulpina sehr ähnlich. Triebgrund hellbraun. Wurzeln dick, graubraun. Grundständige Scheiden hellbraun, schwach glänzend, wenig fasernd. Stängel 30-100 cm hoch, bis 5 mm dick (im obersten Drittel 2,5-4 mm), dreikantig, undeutlich geflügelt, mit flachen Seiten, unten glatt, obere Teile rau (weniger rau als bei C. vulpina). Blätter 4-8(-10) mm breit, bis 60 cm lang, kürzer als der Stängel, mehr oder weniger aufrecht, mehr oder weniger geöhrt, gekielt, an den Rändern und am Kiel rau; mit abgesetzter (nach HEGI auslaufender) kurzer Dreikantspitze; glänzend, gelbgrün, graugrün wenn trocken, bleich orange-braun während der Zersetzung. Blattscheiden gitternervig, weiss mit grünen, später braunen Nerven; Mündung gestutzt bis tief ausgerandet, manchmal mit Blattscheidenhautkragen ( Fig. 11.2 ); vordere Scheidenwand durchscheinend (hyalin) nach Binz/Heitz braundrüsig punktiert, leicht reissend, nicht querwellig, lappig zerfallend. Blatthäutchen sehr durchsichtig, 5-17 mm lang (nach LAUBER und WAGNER 2-5mm), gleich lang bis doppelt so lang wie breit, spitz, den Blattrand seitlich nicht überragend (Fig. 12.1). 

Standort 

Wasserzügige, lehmige, kalkhaltige Böden; lichte Laubwälder 

Bemerkungen

-

Verbreitung 

Kollin; Jura, Mittelland (Alpen) 

http://caliban.mpiz-koeln.mpg.de/~stueber/thome/band1/tafel_092.html
Image of Carex vulpina (Cyperaceae )

from

Prof. Dr. Otto Wilhelm Thomé

Flora von Deutschland Österreich und der Schweiz. 1885, Gera, Germany
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Gerald D. Carr

Modified May 11, 2003

Flowering Plant Families

Cyperaceae 

University of Hawaii.

The Cyperaceae are grasslike, herbaceous plants comprising about 70 genera and 4,000 species, commonly found in wet or saturated conditions. The stems are usually 3-angled and solid. The leaves are alternate, commonly in 3 ranks, usually with a closed sheathing base and a parallel-veined, strap-shaped blade. The flowers are very minute and are bisexual or unisexual. Each floret is in the axil of a chaffy bract and these are arranged spirally or distichously in spikelets. Perianth may be represented by scales or bristles in two whorls or may be entirely lacking. The androecium consists usually of 3 distinct stamens but 1, 2 or rarely 6 may be present. The gynoecium consists of a single compound pistil of usually 2 or 3 carpels, a single style usually with 2 or 3 lobes or branches, and a superior ovary with a single locule containing a single basal ovule. Sometimes the ovary is enveloped by a membranous sac called a perigynium. The fruit is a 3-angled or lens-shaped achene.

http://biodiversity.uno.edu/delta/angio/www/cyperace.htm
L. Watson and M. J. Dallwitz

December 2000.

The Families of Flowering Plants.

Cyperaceae Juss. 

Including Kobresiaceae Gilly, Lepistichaceae Dulac, Scirpaceae Burnett 

Habit and leaf form. Herbs. ‘Normal’ plants, or switch-plants (sometimes elaminate); sometimes with the principal photosynthesizing function transferred to stems. Annual, or biennial, or perennial; with a basal aggregation of leaves (usually), or with neither basal nor terminal aggregations of leaves. Young stems not breaking easily at the nodes. (0.005–)0.05–3(–5) m high; rhizomatous, or tuberous. Hydrophytic, or helophytic, or mesophytic, or xerophytic (rarely, e.g. Caustis); when hydrophytic, free floating, or rooted. Leaves of aquatics submerged and emergent. Leaves alternate; spiral (rarely), or distichous (often), or tristichous (usually); flat, or folded (and occasionally plicate), or rolled, or terete; sessile, or petiolate (occasionally); sheathing. Leaf sheaths with joined margins (usually), or with free margins. Leaves simple. Lamina entire; setaceous, or acicular, or linear to obovate; parallel-veined; cross-venulate, or without cross-venules. Leaves ligulate (commonly), or eligulate. Lamina margins usually entire (but commonly with prickle hairs); flat, or revolute, or involute. Prophylls 1. Leaves with a persistent basal meristem, and basipetal development. Vernation conduplicate, or plicate, or involute, or revolute, or convolute. 

General anatomy. Plants with silica bodies (usually). Chlorenchyma including ‘peg cells’ (if ‘lobed cells’ (Metcalfe 1971) be so interpreted), or without ‘peg cells’ (if not). Accumulated starch exclusively ‘pteridophyte type’. 

Leaf anatomy. Epidermis without differentiation into ‘long’ and ‘short’ cells; containing silica bodies (usually), or without silica bodies. Stomata present; usually paracytic. 

Lamina dorsiventral, or isobilateral, or centric. The mesophyll not containing mucilage cells; without calcium oxalate crystals (or very rare(?), and raphides absent). Minor leaf veins without phloem transfer cells (Cyperus, Eriophorum, Eleocharis). Vessels present; end-walls scalariform, or simple, or scalariform and simple. 

Stem anatomy. Stems with solid internodes to with spongy internodes, or with hollow internodes (uncommonly). Young stems triangular in section (commonly), or cylindrical, or oval in section, or flattened. Cork cambium absent. Secondary thickening absent (with compound vascular bundles in Gahnia). Xylem with vessels. Vessel end-walls scalariform, or simple, or scalariform and simple. Sieve-tube plastids P-type; type II. 

Root anatomy. Root xylem with vessels. Vessel end-walls scalariform, or simple, or scalariform and simple. 

Reproductive type, pollination. Plants hermaphrodite, or monoecious, or andromonoecious, or gynomonoecious, or dioecious, or androdioecious, or gynodioecious. Floral nectaries absent (nectaries lacking). Anemophilous (mostly), or entomophilous (occasionally, associated with white or coloured bracts or upper leaves). 

Inflorescence, floral, fruit and seed morphology. Flowers aggregated in ‘inflorescences’; in ‘spikelets’. The terminal inflorescence unit cymose, or racemose (the flowers solitary, or 1–50 in ‘spikelets’). Inflorescences with the spikelets often numerous, in branched, paniculate inflorescences. Flowers bracteate, or ebracteate; bracteolate (each borne in the axil of a ‘glume’); usually small, or minute. Perigone tube absent. Hypogynous disk absent (usually), or present (in a few genera). 

Perianth of ‘tepals’, or vestigial (represented by bristles or hairs), or absent; when present, often 6; free; sometimes more or less sepaloid. 

Androecium 1–3, or 4–6(–22). Androecial members free of the perianth; free of one another (usually), or coherent (connate filaments in some Carex species). Androecium exclusively of fertile stamens. Stamens 1–3, or 4–6(–22). Anthers basifixed; introrse, or latrorse; tetrasporangiate; appendaged (via prolongation of the connective into an apiculus), or unappendaged. Endothecium developing fibrous thickenings. The endothecial thickenings spiral (consistently so in a sample of 30 genera, Bruhl 1990). Anther epidermis persistent. Microsporogenesis simultaneous (specialised, ‘cyperaceous type’). The initial microspore tetrads undergoing degeneration, resulting in a pseudomonad. Anther wall initially with one middle layer; of the ‘monocot’ type. Tapetum glandular. Pollen shed in aggregates (though ostensibly solitary, as pseudomonads); in tetrads (with three members degenerated). Pollen grains aperturate; 1–4(–15) aperturate; ulcerate, or porate, or ulcerate and porate, or foraminate (usually with a single ulcoid aperture, but often with a ring of transverse lateral lacunae, rarely with four ill-defined foramina). The ulcus when ulcerate, without an operculum; without an annulus. Interapertural interstitium columellate. Pollen grains 2-celled, or 3-celled. 

Gynoecium 2 carpelled, or 3(–4) carpelled. The pistil 1 celled. Gynoecium syncarpous; synovarious to synstylovarious; superior. Ovary 1 locular. Styles 2–3; free to partially joined. Stigmas (1–)2, or 3(–15); dry type; papillate, or non-papillate; Group II type (IIA and IIB). Placentation basal. Ovules in the single cavity 1; non-arillate; anatropous; bitegmic; crassinucellate. Outer integument not contributing to the micropyle. Embryo-sac development Polygonum-type. Polar nuclei fusing prior to fertilization. Antipodal cells formed; 3; not proliferating; ephemeral. Synergids hooked. Hypostase present, or absent. Endosperm formation nuclear. Embryogeny onagrad. 

Fruit non-fleshy; indehiscent; achene-like, or a drupe (very rarely). The drupes with one stone. Fruit 1 seeded. Seeds endospermic. Endosperm not oily (mealy or fleshy, usually), or oily (rarely). Seeds usually with starch. Embryo well differentiated, or rudimentary at the time of seed release (Rhynchosporoideae). Cotyledons when detectable, 1. Embryo achlorophyllous (doubtfully — 2/2). Testa without phytomelan. 

Seedling. Hypocotyl internode absent. Mesocotyl present (e.g. Isolepis), or absent. Seedling collar not conspicuous. Cotyledon hyperphyll compact; non-assimilatory. Coleoptile present. Seedling cataphylls absent. First leaf dorsiventral. Primary root ephemeral. 

Physiology, biochemistry. Not cyanogenic. Alkaloids present (occasionally, simple indole), or absent. Proanthocyanidins present (more commonly, and more abundantly, than in Gramineae), or absent; when present, cyanidin (usually), or cyanidin and delphinidin (Isolepis). Flavonols present (more commonly than in Gramineae), or absent; quercetin. Ellagic acid absent. Saponins/sapogenins absent. Aluminium accumulation demonstrated. C3 and C4, or C3-C4 intermediate. C3 physiology recorded directly in 103 genera: see Bruhl database. C4 physiology recorded directly in 27 genera: see Bruhl database. C3-C4 intermediacy in Eleocharis spp. Anatomy C4 type (27 genera), or non-C4 type (103 genera). 

Geography, cytology. Holarctic, Paleotropical, Neotropical, Cape, Australian, and Antarctic. Frigid zone to tropical. Cosmopolitan, predominating in moist habitats. Chromosomes with diffuse centromeres. 

Taxonomy. Subclass Monocotyledonae. Superorder Commeliniflorae; Cyperales. APG (1998) Monocot; Commelinoid group; Poales. Species about 5000. Genera about 120; Abildgaardia, Acriulus, Actinoschoenus, Afrotrilepis, Alinula, Androtrichum, Anosporum, Arthrostylis, Ascolepis, Ascopholis, Baeothryon, Baumea, Becquerelia, Bisboeckelera, Blysmopsis, Blysmus, Bolboschoenus, Bulbostylis, Calyptrocarya, Capitularina, Carex, Carpha, Caustis, Cephalocarpus, Chorizandra, Chrysitrix, Cladium, Coleochloa, Costularia, Courtoisina, Crosslandia, Cyathochaeta, Cyathocoma, Cymophyllus, Cyperus, Desmoschoenus, Didymiandrum, Diplacrum, Diplasia, Dulichium, Egleria, Eleocharis, Eleogiton, Epischoenus, Eriophoropsis, Eriophorum, Erioscirpus, Evandra, Everardia, Exocarya, Exochogyne, Ficinia, Fimbristylis, Fuirena, Gahnia, Gymnoschoenus, Hellmuthia, Hemicarpha, Hymenochaeta, Hypolytrum, Isolepis, Kobresia, Kyllinga, Kyllingiella, Lagenocarpus, Lepidosperma, Lepironia, Lipocarpha, Lophoschoenus, Machaerina, Mapania, Mapaniopsis, Mariscus, Mesomelaena, Microdracoides, Micropapyrus, Monandrus, Morelotia, Neesenbeckia, Nemum, Nelmesia, Oreobolopsis, Oreobolus, Oxycaryum, Paramapania, Phylloscirpus, Pleurostachys, Principina, Pseudoschoenus, Ptilanthelium, Pycreus, Queenslandiella, Reedia, Remirea, Rhynchocladium, Rhynchospora, Rikliella, Schoenoplectus, Schoenoxiphium, Schoenoides, Schoenus, Scirpodendron, Scirpoides, Scirpus, Scleria, Sphaerocyperus, Sumatroscirpus, Syntrinema, Tetraria, Tetrariopsis, Thoracostachyum, Torulinium, Trachystylis, Trianoptiles, Trichoschoenus, Tricostularia, Trilepis, Tylocarya, Uncinia, Vesicarex, Volkiella, Websteria. 

Recent family treatments: Goetghebeur (1986); Bruhl (1995). For interactive identification and information retrieval, and comprehensive html generic descriptions, see J.J. Bruhl (1998), ‘Genera of Cyperaceae’, available online at HTTP://biodiversity.uno.edu/delta/caes/. 

Economic uses, etc. Some noxious weeds, otherwise of little economic importance — Cyperus papyrus is of historical interest in connection with papermaking, and that genus furnishes a few watergarden ornamentals; Cyperus esculentus has edible rhizomes. 

Illustrations. • Carex, Cyperus, Isolepis, Scirpus. • Eriophorum angustifolium. • Cyperus fuscus. • Carex dioica (male). • Technical details (Carex, Cyperus, Kobresia). • Technical details (Eriophorum, Blysmus, Cyperus, Scirpus,). • Technical details (Kyllinga). 

Quotations 

Alas, poor hurt fowl; now will he creep into the sedges 

(‘Much Ado’, ii., 1) 

The gentle Severn’s sedgy bank 

(‘1st Henry the Fourth’, i., 3) 

You nymphs, called naiads, of the winding brooks, 

With your sedged crowns, and ever-harmless looks 

(‘Tempest’, iv., 1) 

Nut-grass is not Grass 

(anon)

http://flora.huh.harvard.edu:8080/flora/browse.do?flora_id=1&taxon_id=10246
Peter W. Ball, A. A. Reznicek, David F. Murray

2000 
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210. CYPERACEAE Jussieu 

Sedge Family 

Peter W. Ball, A. A. Reznicek, David F. Murray 

Herbs, annual or perennial, cespitose or not, rhizomatous or not, stoloniferous or not. Roots fibrous, principally adventitious. Stems (culms) usually trigonous, occasionally terete, rarely compressed, usually solid, rarely hollow or septate. Leaves basal and/or cauline, alternate, usually 3-ranked, rarely 2-ranked or multi-ranked, bases forming cylindric sheaths enclosing stem, margins usually fused; junction of sheaths and blades often with adaxial flaps of tissue or fringes of hair (ligules); blades frequently absent from some basal leaves, rarely from cauline leaves, when present divergent or ascending, flat, folded, plicate, rolled, or terete, linear, venation parallel. Primary inflorescences (spikelets) a shortened axis; glumaceous bracts (scales) 1–many, spirally arranged, sometimes 2-ranked, usually appressed or ascending; scales usually all fertile, each subtending a single flower, sometimes proximal and/or distal scales empty; lateral spikes often with basal, usually empty, usually 2-keeled scale (prophyll); occasionally prophyll subtending and enclosing rachilla, bearing 1 pistillate, sometimes (0–)3 staminate flowers and empty scales (Carex, Cymophyllus, and Kobresia). Secondary inflorescences panicles, often modified to corymb, pseudoumbel, cyme (anthela), raceme, spike, or capitulum (head), rarely single spike, usually subtended by foliaceous or, less frequently, glumaceous bracts; secondary inflorescences sometimes simulating spikelets (Carex, Cymophyllus, and Kobresia). Flowers hypogynous, bisexual in most genera, unisexual in Scleria, Carex, Cymophyllus, and Kobresia; perianth absent or with (1–)3–6(–30) bristles and/or scales, usually falling off with fruit; stamens usually (1–)3, rarely more, usually distinct; anthers basifixed; pistils 1, 2–3(–4)-carpellate, fused, locule 1; style undivided or branches 2–3(–4); stigma sometimes papillate. Fruits achenes, usually trigonous or biconvex; pericarps thin (except in Scleria). Seeds 1; testa thin, free from pericarp; embryo basal; endosperm abundant. x = 5–ca. 100. 

Genera ca. 100, species ca. 5000 (27 genera, 843 species in the flora): worldwide. 

No consensus exists regarding the number of genera and the overall relationships of genera within Cyperaceae. The most recent account of the family (P. Goetghebeur 1998) recognized 104 genera distributed among 4 subfamilies and 14 tribes. That arrangement differs somewhat from that of J. Bruhl (1995). With one minor exception the arrangement of the family here follows that of Goetghebeur. 

The family is characterized by the occurrence of a number of unusual cytological features including: (1) chromosomes with diffuse centromeres, (2) post-reductional meiosis, and (3) pollen grains formed from tetrads in which 3 of the 4 microspores fail to develop. The first two features are found in at least some Juncaceae and are unique to the two families. Juncaceae also have pollen in tetrads, but in that family all four microspores produce pollen grains. Some species in some genera of Cyperaceae (particularly Eleocharis) possess chromosomes with localized centromeres (S. S. Bir et al. 1993). The wide range of chromosome numbers found in Cyperaceae is largely because of agmatoploidy; polyploidy has been hypothesized for some genera, especially Eleocharis, although polyploidy has not been demonstrated unequivocally. 

Because of morphologic similarities in vegetative and inflorescence characters, the family has commonly been associated with Poaceae. Cytological features discussed above clearly indicate that to be a superficial similarity. Data from rbcL studies also support the view that Cyperaceae and Poaceae are not closely related (M. R. Duvall et al. 1993b; G. M. Plunkett et al. 1995); they do support the concept of close relationship between Cyperaceae and Juncaceae. 

For most families of flowering plants the phenological data given are flowering times. Because most Cyperaceae cannot be reliably identified when in flower, in this volume fruiting time is given for all species by season, sometimes qualified by early, mid, or late, or by months. The fruiting time has been interpreted broadly to include the period when the fruit is more or less fully formed but not yet ripe. The fruiting period provided covers the entire range of the taxon. Quite a difference between fruiting periods in different parts of the range of the species may well occur, especially for widespread species and species with extensive elevation range. 

For a recent, comprehensive review of the economic importance of Cyperaceae, see D. A. Simpson and C. A. Inglis (2001).

SELECTED REFERENCES

Bruhl, J. 1995. Sedge genera of the world: Relationships and a new classification of the Cyperaceae. Austral. Syst. Bot. 8: 125–305. Goetghebeur, P. 1998. Cyperaceae. In: K. Kubitzki et al., eds. 1990+. The Families and Genera of Vascular Plants. 4+ vols. Berlin etc. Vol. 4, pp. 141–190. Mackenzie, K. K. 1931–1935. Cyperaceae [in part]. In: N. L. Britton et al., eds. 1905+. North American Flora…. 47+ vols. New York. Vol. 18, parts 1–7, pp. 1–478. Simpson, D. A. and C. A. Inglis. 2001. Cyperaceae of economic, ethnobotanical and horticultural importance: A checklist. Kew Bull. 56: 257–360. Svenson, H. K. 1957. Cyperaceae. Tribe 2, Scirpeae. In: N. L. Britton et al., eds. 1905+. North American Flora.... 47+ vols. New York. Vol. 18, pp. 505–556. Tucker, G. C. 1987. The genera of Cyperaceae in the southeastern United States. J. Arnold Arbor. 68: 361–445. 

1

Flowers and achenes partially to completely enclosed in scalelike structure (perigynium); perigynium in axil of scale; flowers unisexual (see Plate 1. A, B, C).

(2)

+

Flowers and achenes not enclosed in scalelike perigynium; flowers in axil of scale; flowers usually bisexual, sometimes some, rarely all, flowers unisexual.

(4)

2

Perigynia open to 1 side, at least some containing 1–3 staminate flowers as well as 1 pistillate flower (see Plate 1. A).

25 Kobresia 

+

Perigynia closed except for pore at tip through which style protrudes, always containing only 1 pistillate flower (see Plate 1. B, C).

(3)

3

Culms usually with several blade-bearing leaves, sometimes all basal; blades flat, V-shaped, M-shaped, rarely terete or involute in cross section, commonly less than 2 cm wide, if flat with distinct midrib.

26 Carex 

+

Culms with 1(–2) basal leaves; blades flat, usually 2–5 cm wide, without evident midrib.

27 Cymophyllus

….

26. CAREX Linnaeus, Sp. Pl. 2: 972. 1753. Gen. Pl. ed. 5, 420. 1754. 

Carex, laîche 

Peter W. Ball & A. A. Reznicek 

Herbs, perennial, cespitose or not, rhizomatous, rarely stoloniferous. Culms usually trigonous, sometimes round. Leaves basal and cauline, sometimes all basal; ligules present; blades flat, V-shaped, or M-shaped in cross section, rarely filiform, involute, or rounded, commonly less than 20 mm wide, if flat then with distinct midvein. Inflorescences terminal, consisting of spikelets borne in spikes arranged in spikes, racemes, or panicles; bracts subtending spikes leaflike or scalelike; bracts subtending spikelets scalelike, very rarely leaflike. Spikelets 1-flowered; scales 0–1. Flowers unisexual; staminate flowers without scales; pistillate flowers with 1 scale with fused margins (perigynium) enclosing flower, open only at apex; perianth absent; stamens 1–3; styles deciduous or variously persistent, linear, 2–3(–4)-fid. Achenes biconvex, plano-convex, or trigonous, rarely 4-angled. x = 10. 

Species ca. 2000 (480 in the flora): worldwide. 

Carex is one of the largest genera of vascular plants. Almost worldwide in distribution, it is absent from tropical lowlands except for a few species in southeast Asia. The genus is poorly represented also in sub-Saharan Africa. The flora area is species rich, almost comparable to eastern Asia. Carex is most commonly associated with moist to wet habitats, usually with water not more than 50 cm deep in the growing season. Species of Carex are often dominant or co-dominant in such habitats, including arctic tundra. Carex is often common also in montane grasslands, montane rocky habitats, and forests. In eastern North America, many species occur in deciduous or mixed forests, where they are major constituents of the understory. In eastern forests, 20 or more species of Carex may be found within a few hectares. 

All Carex are perennial, but a few species may fruit in their first year and not persist (C. bebbii, C. crawfordii, C. sychnocephala, C. viridula, and no doubt others). A few species, such as C. adusta, are short-lived, with individuals living only three to five years. All species have rhizomes, though in densely cespitose species the rhizomes are often very short and inconspicuous, leading some authors to consider them absent. In some, the rhizomes are elongated, and the plants may form extensive swards. A few species, such as C. stricta and some other tussock forming species and some species that occur on sand dunes, have rhizomes that can grow vertically. 

Shoots of sedges vary greatly in their longevity. In many species, all aboveground shoots are annual. In others, individual shoots may live more than one season. In such species, shoots may be vegetative in the first year and flower in a subsequent year. In species with annual flowering stems, only bladelesss basal sheaths occur, clothing the base of the stem. Those stems are termed aphyllopodic (from the absence of leaf blades on the basal sheaths of the stem) or lateral (because they are formed lateral to previous year’s shoot). In species where the flowering stem is produced from the apical meristem of a vegetative shoot from the previous year, the base of the stem is clothed in leaves of the previous year, in varying states of decay. Those stems are termed phyllopodic or central. This distinction is usually clear in regions with cold winters; it may be blurred in subtropical and tropical areas. In all cases, fertile stems die after fruiting. 

In most Carex, the only aboveground stems are those bearing inflorescences. Leaves may be basal or distributed along the stem. Vegetative shoots usually have only basal leaves, with the stemlike aboveground portion being composed only of overlapping leaf sheaths. In a few species, the vegetative shoots are true stems with nodes and internodes. True vegetative stems are characteristic of Carex sect. Ovales, though they are often developed only after fruiting. They are also found in sect. Holarrhenae. In Carex sect. Carex, they are well developed and exceed the fertile stems. In a few species, such as C. assiniboinensis, C. chordorrhiza, C. limosa, and C. mackenziei, some of the vegetative shoots are short, while others differentiate into elongate, leafy stolons that function in vegetative reproduction. In some members of sect. Ovales, the vegetative shoots are very leafy and elongate. In a few species, such as C. tribuloides, C. projecta, C. longii, C. ozarkana, and several others, the vegetative shoots may overwinter and produce new shoots at the nodes; in many species of sect. Ovales, and in sections Carex and Holarrhenae, those stems are strictly annual. 

Leaves of Carex are typically linear and have a ligule at the junction of the blade and the sheath. The ligule is mostly fused to the blade, with a narrow, entire or erose-ciliate free portion. Sheaths are often differentiated, with the front (the side opposite the blade) being thin, translucent, and sometimes dotted or veined. When veined, the disintegration and tearing of the sheath front may leave a regular pattern of veins described as ladder-fibrillose. In some wetland species, the sheaths are spongy with large air cavities between the cross veins. Upon drying, the collapse of these air cavities results in the cross veins becoming very prominent, a condition termed septate-nodulose. In some species, such as C. sprengelii, the veins in the sheaths are heavily sclerified and persist as fibrous tufts at the base of the plant and along the rhizome after the leaves decay. These basal fibrous tufts should not be confused with ladder-fibrillose sheaths. Blades are usually V- or M-shaped in cross section. The V-shaped leaves are keeled with a midvein prominent on the abaxial surface and M-shaped leaves have a midvein prominent on the abaxial surface and two mid-lateral veins prominent on the adaxial surface. Both may become essentially flat at maturity. Some species have leaves that are trough-shaped or involute, or even bristlelike. In these, the midvein usually is not keeled and may be no more pronounced than other veins; prominent mid-lateral veins are also lacking. In many species with narrow leaves, the ultimate tip becomes triangular in cross section. Some forest understory species have very broad, flat, short leaves, with short sheaths and may lie essentially flat on the ground. 

Inflorescence and flower structures of Carex and other genera in tribe Cariceae (Cymophyllus and Kobresia in the flora, Schoenoxiphium and Uncinia from outside the flora) are difficult to interpret; it is by no means clear whether apparently similar structures in different sections of Carex and in the other genera are homologous (A. A. Reznicek 1990). Staminate flowers consist of three or fewer stamens subtended by a single scale. The arrangement and development of the stamens can be interpreted as each stamen originating from a single flower, the staminate flower therefore being a condensed inflorescence (D. L. Smith and J. S. Faulkner 1976). This interpretation is considered by some authors to be unnecessarily complex and based on inconclusive evidence (T. V. Egorova 1999), so here the staminate flower is regarded as a single flower. The pistillate flower of Carex is believed to be derived by reduction from an inflorescence unit similar to those found in Kobresia and Schoenoxiphium, namely a branch in the axil of a scalelike bract bearing pistillate flower(s) proximally and staminate flowers distally (D. L. Smith and J. S. Faulkner 1976). The first leaf of the axillary branch is modified to a spathelike prophyll. In Schoenoxiphium and Kobresia the prophyll encloses the branch, but the edges are free. In Carex, Cymophyllus, and Uncinia the staminate flowers have been lost and the edges of the prophyll are united to form a perigynium, which has an orifice at the tip through which the style projects. In most species of Carex, the axillary branch (rachilla) is apparently absent, although some minute trace of the rachilla is probably always present (A. A. Reznicek 1990), and in a few species it is well developed and shortly extruded. The flowers are arranged in distinct condensed inflorescences (spikes) that resemble the primary inflorescences (spikelets) of most other genera of Cyperaceae. The spikes are unisexual or bisexual: in bisexual spikes either the distal flowers are staminate and the proximal pistillate (androgynous) or the distal flowers are pistillate and the proximal staminate (gynecandrous). 

Inflorescence structure and organization present many problems of interpretation (see summaries by D. L. Smith and J. S. Faulkner 1976; A. A. Reznicek 1990; T. V. Egorova 1999). Inflorescence organization was one of the more important characters used by G. Kükenthal (1909) and others to define subgenera in Carex. Kükenthal divided Carex into four subgenera, which are often referenced in discussions of the classification and evolution of the genus. Subgenus Primocarex consisted of all species in which the inflorescence consisted of a single spike. In different sections of the subgenus, the inflorescence was unisexual, or bisexual and androgynous, or gynecandrous. In subg. Vignea, the spikes were usually bisexual, sessile, and arranged in spikes to elaborately branched panicles. In most sections of subg. Vignea, the styles were bifid and the inflorescence branches lacked prophylls. In subg. Carex (subg. Eucarex), the spikes were most frequently unisexual, the terminal and sometimes some distal lateral spikes being staminate, and the lateral or proximal lateral spikes pistillate; bisexual spikes occurred occasionally. The lateral spikes were peduncled or subsessile and bore a minute, tubular prophyll at the base of the peduncle. The inflorescences were usually spicate or racemose, although more complex inflorescences occurred, especially in Asia. Subgenus Indocarex usually had bisexual spikes that were usually peduncled and usually arranged in branched panicles and had a prophyll that resembled a perigynium at the base of an inflorescence branch. Many deviations from these generalizations exist. For a table summarizing differences among the subgenera as defined by Kükenthal see A. A. Reznicek (1990). 

Although the classification and phylogeny of Carex have been the subjects of much debate, the evidence does not allow definitive conclusions. Historic accounts of previously published classifications and phylogenetic interpretations, based primarily on morphologic and anatomic evidence, are available (T. V. Egorova 1999; A. A. Reznicek 1990). The most widely referenced and most recent monograph of the genus is that by G. Kükenthal (1909). His division of the genus into four subgenera has been heavily criticized by many authors, particularly regarding subg. Primocarex. One view maintained that that subg. Primocarex was artificial and that all single-spiked species were derived by reduction from the other three subgenera or even from the genus Uncinia (V. I. Kreczetowicz 1936). Presenting similar criticisms E. Nelmes (1952) distributed sections of subg. Primocarex to other subgenera of Carex and Uncinia, although without making the necessary nomenclatural changes. Despite criticisms Kükenthal’s proposed subdivision of Carex into four subgenera is still widely accepted, albeit with some modifications to meet various criticisms of subg. Primocarex (A. O. Chater 1980; T. V. Egorova 1999). In addition to not accepting subg. Primocarex, T. Koyama (1961b, 1962) did not accept subg. Indocarex and distributed the sections of the subgenus to various parts of subg. Carex. One or two additional subgenera have been proposed as segregates of subg. Carex (e.g., T. V. Egorova 1999); these have not gained general acceptance, and DNA sequence investigations (e.g., E. H. Roalson et al. 2001) do not support their recognition. 

In North America, most authors have followed K. K. Mackenzie’s (1931–1935) arrangement of the genus, in which he did not recognize subgenera and instead divided the North American Carex into 71 sections. The sections were narrowly defined, for the most part consisting of groups of species that were very similar morphologically. Mackenzie appears to have arranged sections using much the same criteria although he never explained his arrangement. He started with a group of sections that consisted of single-spiked species, included in G. Kükenthal’s subg. Primocarex, and referred to these sections as “primitive” in his synopsis of the genus. Many single-spiked species, however, were associated with sections Kükenthal had included in the other subgenera. Mackenzie next placed a group of sections together that Kükenthal had included in subg. Vignea, and then a group of sections included by Kükenthal in subgenera Primocarex, Indocarex, and Carex. Thus Mackenzie’s arrangement met many of the criticisms of Kükenthal’s arrangement, but it cannot be applied to the genus on a worldwide basis because few species of subg. Indocarex occur in North America. 

The arrangement of the genus followed below is a modified version of K. K. Mackenzie’s system; the sections largely follow his delimitations, except as noted under particular sections. The sections are arranged roughly in a sequence that groups together first those sections usually included in subg. Vignea, including a few species and sections placed by G. Kükenthal in subg. Primocarex (sects. a–q); then sections usually included in subg. Carex, plus sections from subg. Primocarex that are probably related to them (sects. r–jjj); then a group of unispicate sections included by Kükenthal in subg. Primocarex (sects. kkk–qqq); and finally the only North American section included by Kükenthal in subg. Indocarex (sect. rrr). Subgenera are not recognized; although it is possible to assign the multi-spiked sections to subgenera, relationships of a number of unispicate sections are very unclear. 

Recent investigations of the genus and related genera utilizing DNA sequences have both clarified and confused the classification and phylogeny of the genus (J. R. Starr et al. 1999; A. C. Yen and R. G. Olmstead 2000, 2000b; E. H. Roalson et al. 2001). All investigations have confirmed the monophylly of subg. Vignea as modified by most recent authors. Subgenus Carex is also generally monophyletic, except that the few species of subg. Indocarex that have been investigated are ambiguously grouped with the bulk of subg. Carex, as are a few species of subg. Primocarex. The bulk of subg. Primocarex, together with Cymophyllus, Uncinia, and Kobresia plus a few species of subg. Carex, form another monophyletic group, with Schoenoxiphium as a sister group. The investigations differ in their placement of subg. Vignea; some place it as a sister group to subg. Carex, while others place it as a sister group to the whole of the tribe Cariceae. Sectional groupings have not been thoroughly investigated, with a few exceptions, and, to date, these investigations have not clarified sectional relationships within the genus. The investigations generally do not support the morphologically based hypothesis (V. I. Kreczetowicz 1936) that most single-spiked species of Carex are recently derived from multi-spiked species, but they have confirmed that a small number of unispicate species are closely related to multi-spiked species. 

Numerous interspecific hybrids have been reported in Carex, though few have been produced experimentally. Most hybrids involve species in the same section; some intersectional hybrids are known. Most hybrids are sterile or have very low fertility and most are rare or uncommon. In a few sections, hybrids are much more frequent and may be locally common, in particular in sects. Ceratocystis, Phacocystis, and Vesicariae, where hybrids may be partially fertile. An extensive review of interspecific hybridization involving North American species of Carex was published by (J. Cayouette and P. M. Catling 1992), who accepted reports of 253 hybrids in North America and an additional 73 between species that occur in North America, although to date, hybrids have been found only in Eurasia. 

Considering the size and widespread occurrence of Carex, the rather limited economic utility of the genus is surprising. Species of Carex are important constituents of many peat deposits that are exploited commercially. Species of Carex are often important components of moist to wet habitats used as forage for livestock and for herbivorous wildlife. Montane grasslands may also have significant biomass in species of Carex utilized by domestic animals and wildlife. Many species of Carex occurring in eastern Canada, especially the long-rhizomatous ones, are of high forage value (P. M. Catling et al. 1994). Their results are probably of general application as a wide diversity of Carex sections were included. In recent years, species of Carex have greatly increased in popularity in North America as ornamentals. A variety of Eurasian, as well as a few native species, are available commercially. Some of these species have recently become locally naturalized (e.g., Carex pendula); the frequency of naturalization is likely to increase. 

For additional information about Carex, see P. M. Catling et al. (1990) and J. M. Bernard and L. Soukupová (1988). 

Treatments of Carex do not strictly follow the usual sequence of characteristics; the sequence reflects their complex morphology and the fact that descriptions generally refer to the stage when fruit is developed but not fully ripe.

SELECTED REFERENCES

Bernard, J. M., and L. Soukupová, eds. 1988. Studies in wetland carices of the temperate zone. Aquatic Bot. 30: 1–168. Catling, P. M., A. R. McElroy, and K. W. Spicer. 1994. Potential forage value of some eastern Canadian sedges (Cyperaceae: Carex). J. Range Managem. 47: 226–230. Catling, P. M., A. A. Reznicek, and W. J. Crins, eds. 1990. Systematics and ecology of the genus Carex (Cyperaceae). Canad. J. Bot. 68: 1405–1472. Cayouette, J. and P. M. Catling. 1992. Hybridization in the genus Carex with special reference to North America. Bot. Rev. (Lancaster) 58: 351–438. Chater, A. O. 1980. Carex. In: T. G. Tutin et al., eds. 1964–1980. Flora Europaea. 5 vols. Cambridge. Vol. 5, pp. 290–323. Egorova, T. V. 1999. Sedges (Carex L.) of Russia and Adjacent States within the Limits of the Former USSR. St. Petersburg and St. Louis. Hermann, F. J. 1970. Manual of the Carices of the Rocky Mountains and Colorado Basin. Washington. [Agric. Handb. 374.] Hudson, J. H. 1977. Carex in Saskatchewan. Saskatoon. Kreczetowicz, V. I. 1936. Are the sedges of subgenus Primocarex Kük. primitive? Bot. Zhurn. S.S.S.R. 21: 395–425. Kükenthal, G. 1909. Cyperaceae–Caricoideae. In: H. G. A. Engler, ed. 1900–1953. Das Pflanzenreich…. 107 vols. Berlin. Vol. 38[IV,20]. Nelmes, E. 1952. Facts and speculations on phylogeny in the tribe Cariceae of the Cyperaceae. Kew Bull. 1951: 427–436. Reznicek, A. A. 1990. Evolution in sedges (Carex, Cyperaceae). Canad. J. Bot. 68: 1409–1432. Roalson E. H., J. T. Columbus, and E. A. Friar. 2001. Phylogenetic relationships in Cariceae (Cyperaceae) based on ITS (nrDNA) and trnT-L-F (cpDNA) region sequences: Assessment of subgeneric and sectional relationships in Carex with emphasis on section Acrocystis. Syst. Bot. 26: 318–341. Robertson, A. 1984. Carex of Newfoundland. St. John’s. Smith, D. L. and J. S. Faulkner. 1976. The inflorescence of Carex and related genera. Bot. Rev. (Lancaster) 42: 53–81. Starr, J. R., R. J. Bayer, and B. A. Ford. 1999. The phylogenetic position of Carex section Phyllostachys and its implications for phylogeny and subgeneric circumscription in Carex (Cyperaceae). Amer. J. Bot. 86: 563–577. Yen, A. C. and R. G. Olmstead. 2000. Molecular systematics of Cyperaceae tribe Cariceae based on two chloroplast DNA regions: ndhF and trnL intron-intergenic spacer. Syst. Bot. 25: 479–494. Yen, A. C. and R. G. Olmstead. 2000b. Phylogenetic analysis of Carex (Cyperaceae): Generic and subgeneric relationships based on chloroplast DNA. In: K. L. Wilson and D. A. Morrison, eds. 2000. Monocots: Systematics and Evolution. Melbourne. Pp. 602–609. 

Key to sections of Carex

1

Spike 1 per culm, all flowers attached to main stem in terminal spike.

Key A

+

Spikes 2+ per culm, some flowers in lateral spikes.

(2)

2

All flowers staminate.

Key B

+

At least some flowers pistillate.

(3)

3

Stigmas 2; achenes flat to biconvex in cross section.

Key C

+

Stigmas (2–)3(–4); achenes ± trigonous, rarely terete, in cross section.

(4)

4

Body of perigynium pubsescent, scabrous, hispid, or sometimes papillose, papillae longer than wide

Key D

+

Body of perigynium glabrous or papillose, papillae mostly not longer than wide.

(5)

5

Bracts sheathless or with sheath less than 4 mm, rarely longer, then sheath shorter than diameter of stem.

Key E

+

Bracts, at least the proximal, with sheath 4+ mm, longer than diameter of stem.

Key F

Other keys:

Key A. Spike 1 per culm, all flowers attached to main stem in terminal spike. 

Key B. Spikes 2+ per culm; all flowers staminate 

Key C. Spikes 2+ per culm; at least some flowers pistillate; stigmas 2; achenes flat to biconvex in cross section 

Key D. Spikes 2+ per culm; at least some flowers pistillate; stigmas (2–)3(–4); achenes usually trigonous in cross section; body of perigynium pubescent to hispid, sometimes papillose, papillae longer than wide 

Key E. Spikes 2+ per culm, at least some flowers pistillate; stigmas (2–)3(–4); achenes usually ± trigonous in cross section; body of perigynium glabrous or papillose, papillae then mostly not longer than wide; bracts sheathless or sheath less than 4 mm, rarely longer, then sheath shorter than diameter of stem 

Key F. Spikes 2+ per culm, at least some flowers pistillate; stigmas (2–)3(–4); achenes usually ± trigonous in cross section; body of perigynium glabrous or papillose, papillae mostly not longer than wide; bracts, at least proximal, with sheath 4+ mm, longer than diameter of stem 

List of Lower taxa

http://www.biologie.uni-ulm.de/lehre/bestueb/cyperace.htm
1997 Bernhard Schmidt

Botanische Bestimmungsübungen 

...eine Einführung in die Familien! 

Cyperaceae (Riedgrasgewächse) 

Schoenoplectus: PBorsten 3 + 3 A 3 + 0:3° G oberständig (3) 

Carex, männlich : P 0 A 3 

Carex, weiblich : P 0 G oberständig (3) 

4000 Species, 90 Gattungen, Verbreitung kosmopolitisch mit Ausnahme des äußersten Nordens 

Die Cyperaceae oder Sauergräser besitzen grasähnlichen Habitus, der auch, neben dem vorwiegenden Gedeihen auf sauren Moorböden, zu dieser Namensgebung führte. Bei genauerem hinsehen jedoch erweisen sich die Ähnlichkeiten als eher oberflächlich. Die einjährigen oder ausdauernden Pflanzen besitzen meist ein kriechendes Rhizom, aus dem die nodienlosen, meist typisch dreikantigen Stengel entspringen. Die Blätter, entsprechend der Stengelform dreizeilig angeordnet, umschließen den Stengel mit einer Blattscheide, die ohne Ligula in die Spreite übergeht. Die Blätter entspringen dem Rhizom, also an der Stengelbasis. Eine Verzweigung erfolgt meist erst innerhalb des Blütenstandes. 

Die Blüten stehen in Ähren, können jedoch ihrerseits wieder zu kopfigen oder rispigen Synfloreszenzen zusammengefaßt sein. Die einzelnen Blüten stehen jeweils in der Achse eines Tragblattes. Innerhalb der Famile können wir eine schrittweise Vereinfachung der Blüten verfolgen. Besitzen z. B. Schoenoplectus (Teichsimse), Scirpus (Simse) oder Eleocharis (Sumpfsimse) noch zwei dreizählige Perigonwirtel, die jedoch meist zu Borsten umgebildet sind, so ist die Blütenhülle bei der zahlenmäßig größten Gattung Carex (Segge) völlig reduziert. Bei Eriophorum (Wollgras) hingegen sind die Zwitterblüten von einem Haarsaum umgeben, der von den umgestalteten Perigonblättern gebildet wird und der dieser Gattung auch ihren Namen verliehen hat. Von den ehemals in Zweizahl vorkommenden, dreizähligen Staubblattkreisen ist einer meist reduziert. Das Gynoeceum besteht aus drei Karpellen und ist coeno-parakarp (uniloculär). Die Samenanlage ist grundständig und anatrop (umgebogen; atrop = aufrecht). Die Frucht ist eine stärkereiche Nuß (einsamig). Die Cyperaceae werden in meist 3 Unterfamilien eingeteilt, auf die hier jedoch nicht näher eingegangen werden soll. 

Bei der Gattung Carex finden wir eine Besonderheit: Das Gynoeceum ist von dem Tragblatt der weiblichen Blüte schlauchförmig umgeben, die Braktee also verwachsen. Nur die Narben treten aus dem als Utriculus bezeichneten Verwachsungsprodukt hervor. 

Bei den Seggen (Carex) unterscheiden wir drei Gruppen: 

1. Einährige Seggen: Stengel mit 1 terminalen Ähre, oben , unten Blüten 

2. Gleichährige Seggen: alle Ähren gleichgestaltet, mit und Blüten 

3. Verschiedenährige Seggen: Ähren in Form und Farbe verschieden, meist monözisch, obere Ä. meist , untere 

Die älteste Nutzpflanze aus dieser Familie ist sicherlich das Papyrusrohr (Cyperus papyrus), das das schon seit 2400 v. Chr. gebräuchliche Papyrus der alten Ägypter lieferte. Cyperus esculentus, die Erdmandel, besitzt eßbare, stärke- und ölreiche Rhizome. Daneben finden zahlreiche Arten lokale Verwendung als Heu, Dachdeckmaterial oder in der Parfümindustrie. Ähnlich den Poaceae besitzen auch die Cyperaceen Silicat-Einlagerungen, was ihnen deren Festigkeit verleiht. Neben der bereits erwähnten Stärke und fettem Öl kommen auch Polyphenole und ätherische Öle vor.

http://www.inform.umd.edu/PBIO/crofamsyn/Cyperaceae.html
James L. Reveal

last modified 4 Oct 1998

Indices Nominum Supragenericorum Plantarum Project

University of Maryland

Cronquist Family Synonymy for Cyperaceae.

Cyperaceae Juss., Gen. Pl.: 26. 4 Aug 1789, nom. cons.

Caricaceae Burnett, Outl. Bot.: 358, 1155. Jun 1835, nom. illeg.

Kobresiaceae Gilly, Iowa State Coll. J. Sci. 26: 210. Jan 1952.

Papyraceae Burnett, Outl. Bot.: 761, 1129. Jun 1835.

Scirpaceae Batsch, Dispos. Gen. Pl. Jenens.: 52. 1786.

http://www.forst.tu-muenchen.de/EXT/LST/BOTAN/LEHRE/BESTIMM/cyperac.htm
!!!!!!

http://anthony.darrouzet-nardi.net/tapestry/carex.html
by Anthony Darrouzet-Nardi ⋅ 5 May 2003

SYSTEMATICS OF THE GENUS CAREX

INTRODUCTION

edge taxonomy began in 1753 when Carl Linnæus assigned twenty-nine sedge species to the genus Carex in his book Species Plantarum (Linnæus 1753 pages 972-979). Since Linnæus, botanists have divided the sedges into 2,000 species in more than 70 sections in varying numbers of tribes or subgenera. Carex resides in the family Cyperaceae with other similar graminoid monocots. Sedge species are morphologically homogenous; Carex and its closely related genera are not distinguishable by vegetative characters alone (Metcalfe 1969). This makes sedge taxonomy challenging.

In 1990, shortly before molecular systematics revolutionized biological taxonomy, Anton A. Reznicek wrote an authoritative review entitled "Evolution in Sedges (Carex, Cyperaceae)." (Reznicek 1990). He summarized the many - and often unsuccessful - attempts to classify sedges. He then distilled the most plausible evolutionary hypotheses explaining relationships between sedge species. In 1995, Jeremy J. Bruhl used cladistic and phenetic analyses of morphological data to propose hypotheses describing the place of Carex and its related genera within the family Cyperaceae (Bruhl 1995). As Reznicek (1990) points out, significant evolutionary paradoxes remain even with the most careful analyses of morphological data.

The morphological homogeneity of Carex makes the genus a prime candidate on which to use molecular methods to resolve evolutionary history. Since 1990, a number of studies have used molecular data to test Reznicek's and Bruhl's hypotheses. I will explain the hypotheses that they put forth about Carex evolution and discuss how the hypotheses have held up in the light of molecular phylogenetic evidence. 

PRE-MOLECULAR HYPOTHESES OF CAREX EVOLUTION

Kükenthal (1909) divided Carex into 4 subgenera: Primocarex, Vignea, Indocarex and Eucarex (usually called just Carex). Kenneth K. MacKenzie (1931, 1935) wrote the first comprehensive analysis of sedge diversity. He separated Carex into 71 sections. He placed Carex and the genera Kobresia, Uncinia, and Cymophyllus in the tribe Cariceae, one of five tribes that he recognized within the family Cyperaceae. Table 1 summarizes this system. Although Reznicek (1990) cites a number of other studies that examine Carex, these two works laid an enduring foundation for Carex systematics. Morphological analyses of Carex have focused on inflorescence, rachilla, and perigynium morphology. (The perigynium is a sac-like structure that subtends the gynoecium.) Reznicek (1990) analyzes these features in detail to update these foundational works.

The subgenus Primocarex was defined by the presence of only one terminal spikelet in the inflorescence (unispicate), instead of also having multiple lateral spikelets. Reznicek cites multiple lines of morphological evidence suggesting that Primocarex is polyphyletic and that unispicate Carex species have evolved many times. Carex researchers have suggested that Carex may be derived from a Kobresia- or Schoenoxiphium-like ancestors. Reznicek called this suggestion into doubt citing patterns of inflorescence diversity. In the case of Kobresia, he said that there may not be a strong phylogenetic distinction between it and Carex. Subgenus Indocarex shows the most primitive features. Reznicek suggested that the other two subgenera, Carex and Vignea, may have evolved from Indocarex-like ancestors. However, he also noted that there is not enough evidence to say this definitively. He could not eliminate the possibility that Indocarex is a separate evolutionary clade which is more closely related to other genera in the Cariceae tribe.

Reznicek (1990) primarily focused on evolution within the genus Carex. Bruhl (1995) proposed a new system of classification for the 122 genera he recognized within the family Cyperaceae. Carex, by far the largest genus, accounts for 2,000 of the 5,000 species in the Cyperaceae. Bruhl discarded MacKenzie's five tribes. Instead, he recognized two sub-families: the Cyperoideae, consisting of four tribes, and the Caricoideae, with six tribes including Cariceae. He admitted that only three or four of the ten tribes in his system are likely monophyletic. He hypothesized that Cariceae is monophyletic. Goetghebeur (1998) proposed an alternative system to that of Bruhl (1995). His system was originally published in Dutch, so I cannot evaluate his hypotheses. It included four subfamilies and fifteen tribes. Table 2 shows a summary of Reznicek's and Bruhl's hypotheses. 

MOLECULAR INSIGHTS ON CAREX EVOLUTION

Yen and Olmestead (2000) used chloroplast DNA to analyze relationships within the tribe Cariceae. They recognized five genera in the Cariceae: Carex, Kobresia, Uncinia, Cymophyllus, and Schoenoxiphia. They analyzed 29 taxa in the Cariceae and four outgroups. They included Carex species from each of Kükenthal's four subgenera: Primocarex, Vignea, Carex, and Indocarex.

Their data had direct bearing on several of Reznicek's (1990) hypotheses. Subgenus Primocarex came out as a clearly polyphyletic clade as suspected. Subgenus Vignea came out as a well-supported group. Kobresia's place within the Caricieae was uncertain in Yen and Olmstead's analysis, but it was clear that Kobresia is not a separate group from Carex. The generic boundaries are blurred. Their data suggested two possible places for Kobresia species: either at the base of the Carex clade, or nested well within the clade. Their data also suggested that Uncinia is derived from within Carex. Uncinia has distinctive hook-shaped rachillae that most researchers thought to be a primitive feature. Subgenus Carex, as it is circumscribed today, appears to be a polyphyletic genus, but more work must be done to determine the exact nature of the relationships.

Yen and Olmstead supported Bruhl's (1995) hypothesis that Cariceae is a monophyletic group. Their analysis placed Schoenoxiphium sister to the rest of the tribe, suggesting that Carex was derived from a Schoenoxiphium-like ancestor. Schoenoxiphium is a small genus of 17 species found in southern and eastern Africa and Madagascar (Kukkonen 1986).

Roalson et al. (2001) used nrDNA and cpDNA to analyze 100 Carex species, and 16 other species within the Cariceae. They looked most closely at the relationships between the genera within the Cariceae. They found similar but not identical results. They found Kobresia and Uncinia to be nested within Carex. Kobresia was nested well within Carex, not at the base of the lineage, as Yen and Olmstead thought was possible. Once again, Vignea came out as a well-supported group. Instead of finding Schoenoxiphium to be sister to the rest of the tribe, Roalson et al. suggested that it too was derived from within Carex. They propose three major clades within the Cariceae: a basal clade of the subgenus Vignea, a clade with mostly Carex species from subgenera Indocarex and Carex, and a clade with many of the unispicate Carex species (Primocarex) and the other four genera in the Cariceae (Figure 1). More comprehensive molecular work may help to clear up remaining discrepancies. Each of these studies used only a small fraction of the 2,100 species within the Cariceae.

Many studies have addressed systematic questions within Carex at the sectional level (e.g., Miyamura et al. 1995, Waterway et al. 1997, Starr et al. 1999). Discussion of the detail in these studies is beyond the scope of this paper. Clearly, many of the original sections defined by MacKenzie (1931, 1935) would not hold up to tests of monophyly. Egorova (1999) and Reznicek (2001), have improved the sectional circumscriptions, but it appears that detailed molecular work will have to be done in each area of Carex to determine its complete evolutionary history.

Plunkett (1995) and Muasya et al. (1998, 2000) address the question of the position of the Cariceae and other tribes within the Cypearaceae. All of these studies used rbcL sequence data to determine relationships. Muasya (2000) combined the rbcL data with an extensive morphological data set from Bruhl (1995) and is the most comprehensive analysis. All of these studies found that sub-family and tribe classifications in neither Goetghebeur (1998) nor Bruhl (1995) contained many well-supported groups (Figure 2). The Cyperaceae as a whole were found to be monophyletic in Muasya et al. (1998) and Muasya et al. (2000) but not in Plunkett (1995). The combined morphological/molecular data set and larger number of taxa that were evaluated in Muasya et al. (2000) make the most convincing case. It seems probable that the Cyperaceae are monophyletic. None of these studies provided evidence that the Cariceae were not monophyletic, which supports the conclusions of the studies that focused on the Cariceae genera. 

CONCLUSION

The hypotheses set out by Reznicek (1990) to explain evolutionary trends within Carex have held up fairly well, considering the convolutions of sedge systematics. Some of the more clear hypotheses such as the polyphyly of the subgenus Primocarex were strongly supported by the molecular studies. Reznicek's suspicion that the boundary between Carex and Kobresia was artificial, despite many studies suggesting that Carex evolved from a Kobresia-like ancestor was remarkably prescient. There were also unexpected results from the molecular studies such as the apparent derivation of Uncinia from within Carex. Of course, there have only been a handful of rigorous molecular analyses of these taxa. Any support or lack of support for the hypotheses that Reznicek and others proposed is tentative.

The division of larger groups within the Cyperaceae is a more complex problem. Before molecular systematics, there was much less agreement on reasonable ways in which to classify the genera within the family. Systems proposed by Kükenthal (1909), Goetghebeur (1998), and Bruhl (1995) were widely divergent. Each author acknowledged the inadequacies of their systems. While studies like Muasya's (2000) have helped to clear up certain points such as the monophyly of the tribe Cariceae, the Cyperaceae clade is still a daunting mystery.

At each recognized taxonomic rank within the Cyperaceae - family, subfamily, tribe, genus, subgenus, section, and species - researchers have identified some monophyletic groups and been forced to lump the remaining taxa into paraphyletic or polyphyletic groups. The problems with the traditionally ranked botanical taxonomic system are particularly acute in Carex and the rest of the Cyperaceae. The genus Carex creates an enormous taxonomic wealth gap: it has 40% of the species in a family with 122 genera. There are only three ranks used within the genus: subgenus, section and species. These ranks are not sufficient to describe all of the monophyletic groups that have been and will be identified in a properly hierarchical system. Within the Cyperaceae as a whole, the subfamily and tribal classifications are largely inadequate, even with molecular data that is available to date. Thus, the few good groups, such as Cariceae, risk becoming the baby that is thrown out with the bathwater - in this case the poorly circumscribed tribes that researchers such as Bruhl and Goetghebur are compelled to invent. Researchers looking to test a rankless taxonomic system should consider using Carex and the Cyperaceae.

Reznicek (1990) points out that while molecular studies may cut through the confusing and homologous morphologies in Carex, they will not necessarily explain the evolutionary progression which created the observed modern morphologies. The results of the studies that have been done thus far validate this concern. Molecular data has provided needed insights on the interrelationships between the taxa, but so far have not been able to provide taxonomic resolution fine enough to allow us to infer evolution of particular morphologies such as rachilla structure or perigynium shape. Molecular studies have made important strides in developing subgeneric and to some extent sectional classifications within Carex. They have also added to our understanding of how Carex fits with the rest of the Cyperaceae. A combination of both traditional morphological studies and more molecular studies will help answer the formidable questions that remain. 
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ABSTRACT

With approximately 2,000 species, Carex is the largest genus in the Cyperaceae and is one of the most widespread genera in the world. Relationships within Carex and among the genera of the Cariceae (Carex, Cymophyllus, Kobresia, Schoenoxiphium, and Uncinia) are unclear. For this reason, a molecular phylogenetic study employing nrDNA ITS and cpDNA trnT-L-F spacer sequences was undertaken. In addition to creating hypotheses of relationship for the Cariceae and testing classifications of this tribe, a primary goal of this study was to assess relationships within Carex section Acrocystis and identify a monophyletic group for more detailed study. These analyses suggest that Cymophyllus, Kobresia, Schoenoxiphium, and Uncinia are nested within Carex. Three primary clades are suggested: a Carex subgenus Vignea clade, a clade including Carex subgenus Primocarex (for the most part) and the other genera of Cariceae, and a clade predominately comprised of Carex subgenera Carex and Indocarex. A large part of Carex section Acrocystis forms a monophyletic group but several Eurasian species are more closely related to other groups rather than to this core clade. Assessment of chromosome number variation across the Cariceae clade suggests that the ancestor of the Cariceae had a moderate to high chromosome number. In addition, these analyses suggest the sister group of the Cariceae is a clade including Scirpus sensu stricto, Amphiscirpus, and Dulichium.
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This is a hefty volume, and one very close to my heart. In total, 843 species that belong to 27 genera are treated in this volume. This is quite an achievement on in its own right, as the previous attempt of the North American Flora took over 30 (?) years to compile a monograph of this family, one which is now +/- obsolete. 

A large collective of 31 authors participated in the writing of this recent volume. Most of the larger genera were coauthored by many authors; the exceptions are Rhynchospora (68 sp.), Fimbristylis (17 sp.), where Robert Kral is an undisputed king, and Schoenoplectus (17 sp.) written by S. Galen Smith. Editors did a very good job in compiling this volume and assuring the overall consistency of the work. 

This is the best you can get on the sedge family (Cyperaceae) and the sedges proper (the genus Carex) in North America today. The new treatment of members of the tribe Scirpeae is especially important for the Pacific Northwest: for instance, the treatment of the genus Eleocharis substantially increased the number of species known in British Columbia (17 sp. in FNA vs. 10 sp. in The Illustrated Flora of British Columbia). 

The genus Carex, on the other hand, suffered by having been written by too many individual authors; the species concept varies throughout this genus, excessive lumping in the section Acutae (now called Phycocystis), whereas other sections tended towards more splitting. The problem with Carex in North America is that the first really authoritative treatment of this genus was written by Kenneth K. Mackenzie, who was a lawyer. Consequently, you feel that you are breaking the law, if you don’t follow his classical treatment. The authors tried not to break the law and they followed Mackenzie's sectional divisions, even although they noted that "Mackenzie never explained his arrangement.". They abandoned the original Kuekenthal's division in the subgenera, primarily because Kuekenthal's subgenus Primocarex is obviously an artificial, hardly defensible category. (Wasn't it Raymond who wrote that if Primocarex had not existed, it would have had to be invented?) Yet, Kuekenthal's system would have been easier to follow. Fine, the authors did not accept subgenera, but did follow Mackenzie's sections and their arrangement "is a modified version of K.K. Mackenzie's system; the section largely follows his delimitation..." They in turn accepted Dumortier's sectional names, which pre- dated many traditional sectional names. The result is that many new sectional names sound unfamiliar to older botanists. 

A serious failing of this volume are the omissions in the synonymy. Lists of synonyms are short and in some instances don’t even include names discussed in treatments of particular species. You won’t find the name "Carex angustior" in this volume at all. This will give me some hope that this species was omitted by mistake, rather than synonymized with another, possibly unrelated taxon. 

The distribution maps are reduced to the map of US states and Canada provinces where the occurrence of each species is indicated by one dot for the whole province or state. It is a pity that the distributional maps do not provide more detail. 

The majority of the authors are from east of the Continental Divide and some obvious errors resulted from this skewed distribution of the authorship. Rhynchospora capillaris, Eriophorum virginicum (adventive), Carex torreyi, etc. occur in British Columbia. You can blame regional reviewers, including me, for some of these omissions, but is some cases (e.g., Carex torreyi) there were specimens from British Columbia in major Canadian herbaria in Ottawa that should have been taken into account when writing the treatments. 

Illustrations follow the format of the Flora of North America. I liked the illustration of sedges done by Susan Reznicek. Susan is a botanist and you can tell it from her illustrations. You can appreciate the illustrations, if you go to the Flora of North America web site and view them in close to their original size. 

The Flora of North America is available online from the web site: http://www.fna.org/FNA/volumes.shtml Navigation in the web site is easy and the species descriptions are linked to the illustrations. Once you know what you are looking for, you can find it easily on the web site. On the other hand, the book is a good investment. You can be sure that for at least the next thirty years you won't get anything better in the sedge family in North America than this FNA volume.
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Т.В. Егорова. Осоки (CAREX L) Росси и сопредельных государств

(Формат 70*108/16, 772 с., ил., переплёт). Цена одного экземпляра 400 руб.

В книге отражены результаты монографического изучения во флоре России и других государств, прежде входивших в состав СССР, рода осока (Carex L., Сурегасеае) - одного из самых крупных и широко распространенных родов цветковых растений. Род Carex представлен на рассматриваемой территории 382 видами и подвидами. Настоящая работа содержит новую систему рода, описания подродов, секций и подсекций, ключи для определения секций, видов и подвидов, основные синонимы, ссылки на типы, данные по хромосомным числам, сведения об экологии и географическом распространении осок. В работе содержатся данные о морфологических, анатомических, кариологических и некоторых других особенностях рода. Рассматриваются родственные отношения между таксонами осок, освещаются вопросы эволюции рода.

Для систематиков высших растений, флористов, флорогенетиков, ботаников-географов, болотоведов, микологов, палеокарпологов. 

Напечатано при финансовой поддержке Российского фонда фундаментальных исследований согласно проекту 94-04-1246

В настоящей работе обобщены результаты многолетнего изучения систематики осок (Сагех L., Сурегасеае) России и других государств, входивших до второй половины 1991 г. в состав СССР. Род Сагех - один из самых крупных и широко распространенных родов отечественной и мировой флоры. Он включает свыше 2000 видов, из которых 346 видов (или 382 монотипных таксона видового и подвидового рангов) встречается на рассматриваемой территории. Осоки принимают значительное участие в формировании растительного покрова, причем нередко в качестве доминантов или основных эдификаторов. Многие виды имеют большое хозяйственное значение. Они используются как пастбищные и сенокосные растения, в особенности на севере лесной зоны, в лесотундре, а также в пустынных и полупустынных районах. Осоки являются основными торфообразователями, играют важную роль в биосфере как растения болот - аккумуляторов пресной воды, служат средой обитания и кормовыми угодьями для многих животных, в особенности для водоплавающих птиц. Некоторые виды находят применение в медицине.

Значительный интерес представляет род Сагех с точки зрения систематики и филогении. Он справедливо считается трудным таксономическим объектом вследствие его большого объема и значительного полиморфизма видов. Несмотря на то что род постоянно привлекал и привлекает внимание многих исследователей, он остается еще недостаточно изученным в отношении морфологии, видового состава, классификации, хорологии и эволюции. Обработка рода Сагех В. И. Кречетовичем (1935а) во "Флоре СССР", имевшая неоценимое значение для дальнейшего его изучения, была опубликована 60 лет назад, и в настоящее время она уже, естественно, во многом не соответствует современному уровню знаний об этом.роде. Накопившиеся за прошедший период времени гербарный материал и литературные данные позволили мне осуществить критическую ревизию рода в объеме флоры России и сопредельных государств, в результате которой был существенно уточнен видовой состав рода на рассматриваемой территории, разработана новая, более дифференцированная система, дана классификация ареалов видов и подвидов, выявлены очаги видового разнообразия, рассмотрен эндемизм осок, предложена гипотеза о месте происхождения рода и первичном центре его развития, широко освещены вопросы эволюции рода, даны схемы эволюционных взаимоотношений секций в пределах подродов.
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YELTON, SHARON1* and ROBERT F. NACZI2. 1Harvard University Herbaria, 22 Divinity Avenue, Cambridge, MA, 02138, U. S. A.; 2Northern Kentucky University, Department of Biological Sciences, Highland Heights, KY, 41099, U. S. A.. - Sectional circumscription and relationships of gynecandrous Carex subgenus Vignea (Cyperaceae) based on morphology.

Carex is one of the ten largest genera of flowering plants in the world, containing about 2500 species. Despite its great size and ecological importance, there has been little phylogenetic analysis within the genus. Nearly all of the classifications that do exist are strictly phenetic and, therefore, probably not natural. One probable clade within subgenus Vignea contains eight sections (about 165 species) and can be recognized by the presence of gynecandrous spikes. The clade is wide-ranging in occurrence and especially diverse in Eastern North America. We used micromorphological and anatomical data to reconstruct the phylogeny of sections within this clade. Characters include: macromorphology (especially reproductive features), culm anatomy using light microscopy, perigynia anatomy using light microscopy, and achene surface morphology using scanning electron microscopy. We polarized character states using a composite outgroup of nongynecandrous species within subgenus Vignea. Using parsimony methods, we conducted a phylogenetic analysis of these data. Our preliminary results of the sections we have studied indicate the following phylogenetic hypothesis: (Stellulatae + (Carex seorsa + ((Glareosae + Deweyanae) + (Remotae + (Cyperoideae + (Ovales + Planatae)))))). Our preliminary results also provide placement for two previously problematic species. We found that Carex seorsa, previously placed in section Stellulatae, belongs in a separate, apparently undescribed section. Our data also indicate a resolution of the controversial placement of Carex laeviculmis, placing the species in section Glaraeosae.
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Ford, Bruce A. [2], Iranpour, Mahmood [2], Naczi, Robert F. C. [3], Starr, Julian R. [1], Jerome, Cheryl A. [2]. 

Phylogeny of Carex subg. Vignea (Cyperaceae) based on non-coding rDNA sequence data..

Carex subg. Vignea is a distinctive taxon (c. 300 spp., 28 sections) usually characterized by sessile, bisexual spikes, distigmatic flowers, and the lack of a cladoprophyll. Phylogenies reconstructed using rDNA ITS and ETS 1f sequences for 103 putative Vignean taxa suggest that the subgenus is monophyletic with the atypical C. gibba at its base (gynaecandrous spikes, tristigmatic flowers, cladoprophylls). This topology suggests that tristigmatic flowers and spikes, subtended by cladoprophylls, are plesiomorphic for Vignea. Four large clades distinguish the remainder of the subgenus; however, these clades do not correspond to easily defined morphological groups, with as many as six disparate sections contained within a single clade. Many traditional taxa are not upheld, while others such as sects. Ovales, Stellulatae and Glareosae are natural. Tree topologies reject the hypothesis of a gynaecandrous clade, suggesting that gynaecandry has evolved multiple times in Vignea. Species of uncertain subgeneric affinity, sometimes linked to subg. Vignea, are variously placed in our trees. For example, androgynous, unispicate species with distigmatic flowers (e.g., C. nardina, C. capitata), are members of a clade sister to Vignea, whereas dioecious, unispicate species with two stigmas (e.g., C. dioica and C. gynocrates) are nested within the subgenus. Carex fecunda, with highly compound inflorescences, distigmatic flowers and no cladoprophylls, previously linked to subg. Vignea, is positioned within a subg. Carex clade.
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International Code of Botanical Nomenclature 

(Saint Louis Code), Electronic version

21.3. The epithet in the name of a subdivision of a genus is not to be formed from the name of the genus to which it belongs by adding the prefix Eu-.

Ex. 1. Costus subg. Metacostus; Ricinocarpos sect. Anomodiscus; Valeriana sect. Valerianopsis; Euphorbia sect. Tithymalus; Pleione subg. Scopulorum; Euphorbia subsect. Tenellae; Sapium subsect. Patentinervia; Arenaria ser. Anomalae; but not Carex sect. "Eucarex".
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