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A translation of sections of Berger A., 1930. Crassulaceae.  In Engler, A. & Prantl, K., Die natürlichen Pflanzenfamilien, ed. 2. vol. 18a: 352-483. Leipzig, Engelmann.

Preface



This translation was originally produced as a typescript by Ron Evans in 1980. It was not a complete rendering of Berger’s Sedum account. Ron omitted the description and synonymy of the genus, much of the bibliography, citations in the text of hard-to-obtain works, and a short list of hybrids which Berger had taken from Praeger. He also substantially reduced the information provided on species of sect. Epeteium not then found in cultivation and completely revised the layout. Die natürlichen Pflanzenfamilien was written in a very compact but hard-to-use style; each series or subseries with its key, all additional descriptions and comments being laid out in a single paragraph of continuous text, orientation being provided by the use of a series of complex codes in bold for the keys and by italics for botanical names. Lacking both of these, Ron opted to open up the text and we have continued that process with the greater flexibility of word-processing. Ron also included selected details of the remaining genera of subfamily Sedoideae (all Berger’s accepted taxa are at least listed) and three Altamiranoa (subfamily Echeveroideae).



We have added a little more text from Berger to fill gaps in the keys and make some minor corrections. Berger’s original spellings of Latin names have been retained, apart from the replace-ment of any capital letter at the beginning of species, etc., names. 



We are very grateful to Michael and Sue Lewis Evans for their permission to use Ronald L. Evans’s manuscripts and for their continued support of the Sedum Society.


R. Stephenson and L. Springate. April 2004.

In taxon citations, synonyms are in square brackets, illustrations in round brackets. 

* indicates living plant seen by Berger.
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20. SEDUM L.

About 500 species, chiefly in the northern hemisphere; but a few encroaching in the southern hemisphere, in Central Africa and Madagascar, in South America to Peru and Bolivia. The greatest number of the species however, is in the Mediterranean regions and the adjoining European continent, a few penetrating into the Arctic Circle; especially numerous in the Himalayan region, China, Japan; and even represented richly in Formosa. East North America is particularly poorer than the west and south-west. Exceptionally rich in Mexico.



A monograph on the genus is urgently necessary. It should, however, be prepared on a wide scale from living plants, like Praeger's excellent work on the species at present in cultivation. The numerous works of Praeger and Hamet have, to a large extent, served as the basis for the following survey.



The name “Sedum” relates ostensibly to “sedare” (to alleviate) since the sappy leaves bring cooling and find a use as a pain alleviator for wounds. With Plinius (Hist. nat. ed. Miller II 128, 171) “Sedum” is synonymous with “Aizoon” (according to Hegi). In contrast with the sempervivums, aeoniums etc., hybrids are not plentiful with sedums.

KEY AND SUMMARY TO THE SECTIONS

1a.
Perennial plants, shrubs or bushes. Carpels many-seeded.


2a.
Rootstock or roots noduled or woodily thickened.



3a.
Flowering stems lateral, from the axis of widely-placed, scale-like basal leaves or close-packed, widely spread foliage leaves, springing from a thick or slender caudex.




4a.
Stem leaves alternate. Flowers 4-5-partite
1. RHODIOLA




4b.
Stem leaves whorled. Flowers 4-partite
2. PSEUDORHODIOLA



3b.
Flower stems not lateral from the axis of the basal leaves or foliage leaves, but terminal. Flowers hermaphrodite.




5a.
Rootstock slender, but the roots often thickened like carrots. Tall or of middle height, with broad leaves
3. TELEPHIUM




5b.
Rootstock thick, the roots slender. Plants small. Leaves thicker than the foregoing. Less leafy.





6a.
Leaves linear to obovate-spathulate, thick, the upper side flat, lower side thickened. Rootstock noduled, fleshy
4. SEDASTRUM





6b.
Leaves terete, petiolately narrowed at the base. Rootstock noduled, fleshy





5. HASSEANTHUS





6c.
Leaves ± long-lanceolate. Plants with small nodules or noduled rootstock



6. LENOPHYLLOPSIS


2b. Rootstock and roots not noduled or fleshy.



7a.
Stemlets persisting, often becoming woody.




8a.
Stemlets woody. Leaves coarsely dentate, petiolate, flat, falling in autumn



9. POPULISEDUM




8b.
Stemlets ± fleshy, with persistent leaves.





9a.
Stemlets short. Leaves in rosettes.






10a.
Leaves like Echeveria. Flowers 5-partite. Petals united at the base



7. GRAPTOPETALUM






10b.
Leaves like Monanthes. Flowers 7-10-partite
8. MONANTHELLA





9b.
Stemlets longer, and the leaves less clustered in rosettes. Mostly larger to large plants.






11a.
Stems 4-angled. Leaves opposite
10. PERRIEROSEDUM






11b.
Stems terete. Leaves alternate.







12a.
Stems strong, larger bushes.








13a.
Leaves thick, either terete, or flat above and very thickened below. Flowers white or yellow
11. PACHYSEDUM








13b.
Leaves flatter in cross-section.









14a.
Leaves thick and wide. Flowers deep yellow
12. DENDROSEDUM









14b.
Leaves thinner and narrower. Flowers white, pink or yellowish, but not deep yellow
13. FRUCTICISEDUM







12b.
Stems more slender, smaller bushlets.








15a.
Leaves subulate or narrow linear. Flowers white or greenish-white



14. LEPTOSEDUM








15b.
Leaves blunter, thicker, cylindrical or somewhat flattened. Flowers yellow



15. AFROSEDUM



7b.
Stems appearing from the rootstock every year and dying back after fruiting. Leaves flat, dentate. Flowers yellow. North-east Asia.
16. AIZOON


2c.
Plants without true rootstocks, evergreen, with mat-like sterile shoots



17. SEDA GENUINA [EUSEDUM]

1b.
Plants hapaxanthic, annual to triennial, dying after fruiting.


15a.
Carpels many-seeded.



16a.
Young sterile plants forming sempervivum-like rosettes, usually blooming early in the second year.




17a.
Inflorescence in a wide panicle or crowded head. Flowering stems densely leaved beneath the flowers. Petals erect, with recurved tips
18. PROMETHEUM




17b.
Inflorescence an elongated, many-flowered panicle. Flowering stems short, almost leafless. Petals spreading. Flowers smaller
19. CYPROSEDUM



16b.
Young sterile plants without rosettes, at most the leaves often forming somewhat laxer rosettes, but not like sempervivums. Almost always annual
20. EPETEIUM


15b.
Carpels single-seeded.



19a.
Seeds erect
21. SEDELLA



19b.
Seeds pendent
22. TELMISSA

SECTION 1. RHODIOLA (L.) Scopoli

Scopoli Intro. (1777) 255; Praeger, 26 [Rhodiola L. as a genus].


Caudex fleshy, erect, with broad-based, scale-like, membranous basal leaves, or broad-based, pseudopetiolate green leaves, from the axils of which annual, flowering, unbranched stems appear. Stem-leaves flat, of various shapes. Flowers in cymes, dioecious or hermaphrodite, 4- or 5-partite, male with rudimentary carpels, female without stamens and with small or missing petals.  Some 50 species, spreading from the mountains of the Northern Hemisphere to the Arctic regions, numerous in the central Asian mountains from Afghanistan to Yunnan; particularly numerously represented especially also as endemics in the Himalayas.


For the division of the section Rhodiola see Praeger, “On the affinities of Sedum praegerianum W.W.Smith with a tentative classification of the section Rhodiola,” in Trans. Bot. Soc. Edinburgh XXVII (1919) 107-119.


The original definition of Rhodiola in the opinion of Linnaeus (tetramerous and dioecious flowers) cannot be maintained. One should extend the limit of the varieties to correspond with the actual state of relationship, and allocate to Rhodiola all kinds which have a fleshy, usually elongated caudex which bears scales with a broad base on the crown, from the axis of which spring the flower stems. Primuloidea (S. praegerianum and S. primuloides) are as valid as the originals, in that these have those scales developed as true foliage, which wither just towards the end of the vegetative period.

Key to section Rhodiola

1a. 
Caudex with brown or greenish scale-leaves
Subsection I. EURHODIOLA


2a. 
Flowers dioecious, 4-5-partite. Styles on the fruit reflexed.



3a. 
Scale leaves dry-skinned. Old flowering stems falling.
Ser. 1. Rosea



3b. 
Scale leaves at least initially green and fleshy, sometimes even with thin pointed sprouts. Flowering stems slender, finally drying and persisting
Ser. 2. Himalensia


2b. 
Flowers hermaphrodite, 5-partite
Ser. 3. Crassipeda

1b. 
Caudex with rosettes of large, green, genuine leaves seated on a broad base and thus somewhat petiolate. Flowering stems arising from the axis of the leaves which have often already fallen. Flowers hermaphrodite
Subsection II. PRIMULOIDEA


4a. 
Caudex thin, elongated, many-branched
Ser. 4. Longicaulia


4b. 
Caudex short and thick, little or not branched.



5a. 
Rootstock much rooted at ground-level. Asiatic type
Ser. 5. Brevicaulia



5b. 
Rootstock ovoid to globular, throwing off fibrous roots overall
Ser. 6. Tuberosa

Subsection I. Eurhodiola Praeger, 26, 28.

Ser. 1. Rosea Praeger, 27, 28.

1a. 
Leaves ± serrate or dentate. 


2a.
Leaves seated on a broad base.



3a. 
Plants glabrous.




4a. 
Flowers 4-partite, green, yellow or deep red.





5a. 
Leaves ± lanceolate.






6a. 
Caudex thickly covered with a head of scale-leaves. Flowering stems 2-3 cm long:

S. concinnum Praeger. Yunnan.






6b. 
Caudex not so thickly scaled. Leaves mostly grey-green, becoming larger towards the tops of the 7-30 cm high stems, pointed:

S. roseum (L.) Scop.* [S. rhodiola DC. Pl. gr. t. 143, 144; Rhodiola rosea L.] Roseroot (Praeger, fig. 4, 5, 6). Widely distributed on the mid-European mountains, including the Pyrenees, as well as in N. Europe, Asia to Novaya Zemlya, eastwards to Japan, westwards to Iceland, Greenland, North America, southwards to Mexico. A very variable plant, from the numerous described varieties, which, however, do not include all the deviations. 

Eurasian varieties:

var. vulgare Maxim. Strong grey-green. 15-30 cm high. Leaves thick, ± elliptical, pointed, dentate near the tip. Inflorescence dense, not leaved. Flowers longer than the pedicels, yellow. Stamens prominent. Nectaries almost twice as long as wide. Maximowicz describes the following sub-varieties:

subvar. maritima Maxim. Strongly grey, the leaves wider. Arctic locations in Europe, Asia, Greenland, Labrador. 

subvar. continentalis Maxim. Leaves somewhat extended. Mountains of Europe, Iceland, Canada.

var. elongatum (Ledeb.) Maxim.*. Green, 15-30 cm high. Leaves ± elliptic or elongated, pointed or inclined to a point, dentate near the tip. Inflorescence dense, with bracts on the upper branches. Flowers yellow, shorter than the pedicels. Nectaries 3 times as long as wide. Siberia, from Altai eastwards to Sachalin.

var. atropurpureum (Turcz.) Praeger*. Grey-green or green. 7-15 cm high. Leaves elliptic-spathulate or long-lanceolate, pointed, dentate towards the tip. Flowers as long as the pedicel, deep red. Nectaries quadratic or oblong. Stamens little prominent. North-east Asia towards the Pacific Ocean, Northwest America.

var. tachiroi (Franch. & Sav.) Maxim.*. Grey-green. 7-15 cm high. Caudex cylindrical, elongated. Leaves rather thick, the lower elliptic, entire, the upper ones  gradually increasing in size, linear-spathulate, dentate near the tip. Inflorescence dense, small, leafy. Nectaries long. Japan: Nippon.

American varieties:

var. neo-mexicanum (Britton) [Rhodiola neo-mexicana Britton]. Stems 10-25 cm, densely leaved. Leaves long-linear, pointed at both ends, entire. Petals yellow or greenish-yellow, hooded. New Mexico, White Mountain Peak at 3,500 m.

var. alaskanum (Rose) [Rhodiola alaskanum Rose]. Leaves oblanceolate, pointed, deeply dentate at the tips. Petals rosy, blunt. Alaska. 

var. integrifolium (Raf.) [Rhodiola integrifolia Raf.]. Stems scarcely 10 cm high. Leaves ± obovate, pointed, dentate at the tips. Petals pointed, deep red. Rocky Mts. from Alaska to Colorado, Nevada and California.

var. polygamum (Rydb.) [S. polygamum Rydb.; Rhodiola polygama Britt. & Rose]. Leaves oblanceolate, faintly dentate or entire. Petals deep red. Colorado.

var. roanense (Britton) [S. roanense Britton; Rhodiola roanensis Britton]. 15-27 cm high. Leaves oblanceolate, entire, or with 1-2 tiny teeth. Flowers red or reddish. Carpels 8-12 mm long. Mountains of North Carolina.





5b. 
Leaves ovate-deltoid, ± imbricate, coarsely dentate, green or grey-green. Lax in appearance. Flowers very short-stemmed:

S. heterodontum Hook.f. & Thoms.* (Praeger, fig. 7). West Himalaya, Tibet, Afghanistan.




4b. 
Flowers 5-partite, brown-red to yellow or greenish. 





7a. 
Leaves ± lanceolate to linear, dark green: 

S. kirilowii Regel* (Praeger, fig. 8, 9). Turkestan, Himalayas, Mongolia, N. China. Whole plant papillose, leaves somewhat curled: S. macrocarpum Praeger. West Szechuan, Burma.





7b.
Leaves ovate-elliptic. Stems thin, drooping. Flowers yellow. Inflorescence many-flowered:

S. suboppositum Maxim. China, Kansu. Var. telephioides Maxim. (non Michx.). Grey-green. Leaves roundish to circular. Nectaries twice as long as wide.



3b. 
Plant glandular-hairy. Leaves narrow, long-lanceolate, pointed, glabrous on the upper side:

S. purpureoviride Praeger (fig. 15)*. Yunnan, Tibet.


2b. 
Basal leaves narrowed, petiolate.



8a. 
Caudex thick, emerging from the ground.




9a. 
Flowers deep brown, with large bowl-shaped nectaries. Leaves obovate, blunt:

S. elongatum Wall.* (Praeger, fig. 12). Himalaya.




9b. 
Flowers reddish. Nectaries large, flat, truncate. Leaves more pointed:

S. bhutanense Praeger (fig. 13, 14)* [S. cooperi Praeger]. Himalaya,Yunnan.



8b. 
Caudex slender, creeping subterraneously, 3-5mm thick:

S. discolor Franch. Sikkim, Yunnan.

1b. 
Leaves entire.


10a.
Leaves narrow, linear, 8-9 cm long, the lower smaller. Stems 60-90 cm high. Flowers 
(4-)5(-7)-partite, greenish:

S. longicaule Praeger (fig. 10)*. East or Central Asia. Here also S. robustum Praeger. Tibet, Yunnan, on damp places at 4,000 m. Sepals longer than the petals. Stamens very short.


10b.
Leaves not linear.



11a.
Leaves orbicular or broad obovate, short petiolate. Flowers deep red. Petals long-clawed, bearing filaments:

S. rotundatum Hemsl.* (Praeger, fig. 11). Yunnan.



11b.
Leaves deltoid-cordate, sessile, distant. Flowers dark red, small:

S. bupleuroides. Wall.* (Praeger, fig. 16). Himalayas.

Ser. 2. Himalensia Praeger, 27, 49.

1a. 
Leaves ± linear, pointed.


2a. 
Leaves about 12 mm long and 1 mm wide, almost terete. Stems 5-15 cm high. Flowers 
1-3, white or purple, 4(-5)-partite:

S. quadrifidum Pallas*. [S. coccineum Royle]. Himalayas, Tibet, Siberia, Urals, N. Russia.


2b. 
Leaves 8-12 mm long, 2 mm wide, flat, entire. Stems over 15 cm high. Flowers (4-)5-partite:

S. algidum Ledeb. East Pamirs, Altai, N. China, Mongolia. Var. altaicum Maxim. Flowers hermaphrodite. Var. jeniseense Maxim. Flowers dioecious. Leaves wider, linear.

1b. 
Leaves ± lanceolate.


3a. 
Inflorescence with bracts.



4a. 
Plants rough, to 30 cm high. Stems reddish. Leaves long-lanceolate, ± pointed, entire, finely papillose. Flowers deep red:

S. himalense Don* (Praeger, fig. 18). Himalayas. Also allied, S. ishidae Makino. Leaves bright green. Flowers yellow. Himalayas. Also S. scabridum Franch. China. Caudex slender. Stems rough (scabrid). Leaves, sepals and petals pointed. S. bouvieri Hamet. Nepal. With long papillae on stems and leaves. S. horridum Praeger. West Yunnan. Caudex thickly clothed with dead stems, rough ( scabrid). Flowers 4-partite.



4b. 
Plants glabrous.




5a. 
Leaves narrow, linear-lanceolate, fleshy, convex below. Inflorescence few-flowered, dioecious:

S. fastigiatum Hook.f. & Thoms.* (Praeger, fig. 19). Himalayas, Tibet, western Yunnan. Also here S. nobile Franch., China, and S. smithii Hamet, Sikkim.




5b. 
Leaves long-ovate.





6a. 
Flowers hermophrodite:

S. atunsuense Praeger. Yunnan. 





6b. 
Flowers dioecious:

S. venustum Praeger. Tibet, Yunnan, Burma. Also here S. gelidum Ledeb. Siberia. Leaves more often dentate. Flowers dioecious. Stamens growing tall.


3b. 
Inflorescence without bracts. Stemlets 15-20 cm high. Leaves dentate, grey-green. Flowers deep red: 

S. tibeticum Hook.f. & Thoms.* (Praeger, fig. 17). Himalayas.

Ser. 3. Crassipeda Praeger, 27, 55.

1a. 
Throwing out subterranean runners.


2a. 
Caudex thick, with the remains of old stems. Stems 15-30 cm high. Leaves narrow, dentate. Inflorescence flat, dense, 2-2·5 cm wide. Flowers hermaphrodite. Petals linear, yellowish- or greenish-white:

S. crassipes Wall.* (Praeger, fig. 20, 21). Himalayas, Central China, Yunnan. Var. choalense Praeger* (fig. 22). In all parts larger, deeper grey. Inflorescence with long bracts. Chola Tal, in east Sikkim. Very likely also allied: S. macrolepsis Franch. Tibet, west China.


2b. 
Caudex slender. Stems low. Leaves entire. Flowers dioecious:

S. cretinii Hamet. Himalayas.

1b. 
Without subterranean runners.


3a. 
Inflorescence cymous, flat.



4a. 
Petals erect, bell-shaped, reflexed at tips, white, longer than the stamens. Stemlets slender, 10-15 cm high. Leaves linear, pointed, entire:

S. dumulosum Franch.* [S. rariflorum N.E.Br.; S. farreri W.W.Sm.] (Praeger, fig. 24). North China.



4b. 
Petals spreading from the base.




5a. 
Leaves linear-lanceolate, slightly dentate, distributed over the whole stem. Petals blunt:

S. stephani Cham.* (Praeger, fig. 23). East Siberia, Kamchatka.




5b. 
Leaves very irregularly shaped, usually crowded only towards the top of the stem, often almost whorled, 4-9 cm long, entire or ± unevenly and ± deeply indented, cuneate below. Flowers large, red:

S. linearifolium Royle (Ill. t. 48) [S. mucronatum Edgew.; S. pauciflorum Edgew.]. Western Himalayas. Leaves narrow, entire or slightly dentate. After Hamet in Medd. Göteb. Bot. Trad. II. (1925-26) 394 the following varieties:

(1) var. sinuatum Hamet* [S. sinuatum Royle; S. trifidum Wall. (nomen nudum); S. trifidum Hook.f., Clarke and Praeger pro parte!]. Leaves deeply pinnate, section linear. West Himalayas.

(2) var. ovatisepalum Hamet [S. trifidum Hook.f., Clarke and Praeger pro parte]. East Himalayas. Leaves crowded towards the tip of the stem, oblong, ± deeply lobed. Sepals ovoid.

(3) var. balfouri Hamet [S. trifidum var. balfouri Hamet; S. linearifolium forrestii Hamet; S. trifidum forrestii Hamet; S. chrysanthemifolium Lévl.]. West China. Leaves crowded towards the tip of the stem, long-ovoid to orbicular, ± deeply lobed. Sepals narrow, deltoid. Petals entire or deeply crenate.

(4) var. tieghemi Hamet [S. tieghemi Hamet]. Szechuan. Leaves distributed over the whole stem, ovoid or long-ovoid, a little lobed. Sepals narrow, deltoid. Petals ciliate.

(5) var. dielsianum Hamet [S. dielsianum Limpricht]. Szechuan. Leaves crowded at tips of stems, almost in whorls, deeply divided, the sections narrow linear, entire or further divided. Petals entire.

(6) var. sacrum Hamet. Tibet. Leaves distributed over entire stem, obovate, long-obovate or oblong, slightly lobed. Sepals narrow, deltoid. Petals entire. 


3b. 
Inflorescence racemose, 3-7 cm long.



6a. 
Flowers rose-red. Stems to 30 cm high. Leaves oblong-linear, fleshy, 2·5 cm long, 6 mm wide, slightly dentate in the upper part:

S. rhodanthum A.Gray* [Clementsia rhodantha Rose] (Praeger, fig. 28). Montana to Arizona on meadows and by streams in the Rocky Mountains. 



6b. 
Flowers reddish-white. Stems to 60 cm high. Leaves linear, entire, pointed, the upper side grooved, 2-5 cm long:

S. semenowii (Regel & Herd.) Mast.* [Umbilicus semenowii Regel & Herd.; U. linifolius Ost.-Sack.; U. linearifolius Franch.; Cotyledon semenowii. O. & B. Fedtschenko] (Praeger, fig. 27). Turkestan.

S. eurycarpum Fröders. probably also belongs in this subsection. Carpels in fruit apparently stalked, underside rounded. China, N. Szechuan.

Subsection II Primuloidea Praeger 1.c. 27. 69.

Ser. 4. Longicaulia Praeger, 27, 69. Caudex slender, elongated, forming a low bush.

1a. 
Caudex leaves obovate. Petals dentate:

S. primuloides Franch.* (Praeger, fig. 29). Yunnan.

1b. 
Caudex leaves oval. Petals entire:

S. pachyclados Aitch. & Hemsl. Afghanistan.

Ser. 5. Brevicaulia Praeger, 27, 69. Caudex short and thick, mostly simple. N.B. many of these plants habitually recall the genus Rosularia, but have free petals.

1a. 
Caudex leaves aristate-tipped, linear-rhomboid. or lanceolate. Flowering stems erect, 2-8 cm long, with 2-3 flowers:

S. sikokianum (Makino) Hamet [Cotyledon sikokiana Makino; S. orientoasiaticum Makino; S. leveilleanum  Hamet). Korea. Relationship doubtful.

1b.
 Caudex leaves without aristate tips.


2a. 
Inflorescence 1-flowered.



3a. 
Stem leaves alternate. Caudex leaves linear-lanceolate or linear-rhomboid: 

S. barnesianum Praeger. Eastern Himalayas.



3b. 
Stem leaves almost whorled:

S. karpelesae  Hamet. Tibet.


2b. 
Inflorescence fuller-flowered.



4a. 
Caudex leaves hairy, wider:

S. durisii Hamet. Central Asia.



4b. 
Caudex leaves glabrous.




5a. 
Caudex leaves ovate, blunt:

S. levii Hamet. Sikkim. Also allied S. prainii Hamet. Sikkim.




5b.
Caudex leaves long-linear to rhomboid, narrowed to petiolate at the base. Flowering branches 8-15 cm long. Inflorescence with 2-3-forked branches. Petals erect, pink:

S. hobsonii Hamet* (Medd. Göteb. Bot. Trad. II (1925-26) 330) [S. praegerianum W.W.Smith (Praeger, fig 30)]. Tibet.




5c. 
Caudex leaves long lanceolate, pointed. Stem leaves oblong, pointed. Inflorescence cymous, with forked, drooping branches. Flowers yellow. Petals ovate-lanceolate, pointed:

S. balfourii Hamet [S. mossii Hamet; S. orichalcum W.W.Sm.; S. banlanense Limpr. after Hamet!]. Tibet, Yunnan, Szechuan.

Ser. 6. Tuberosa Berger. Caudex large, ovate or spherical, rooted all round, without offsets. 1-3 leaf rosettes. Laves fleshy, oblong-ovate to linear, narrowed petiolately, blunt, entire, edged with crystal-bright papillae. Flowering stems 8-15 cm high, erect. Stem-leaves alternate, thick, long-linear, bluntly spurred ± at the base, the lower ones falling early. Cyme 2-3-branched, the branches 2-5-flowered. Flowers 5-partite, almost sessile. Sepals ovate, pointed. Petals ovate-lanceolate, aristate, almost twice as long. Nec taries roundish. Carpels with pointed styles, spreading - especially in maturity:

S. tuberosum Coss. & Letourneux. Algiers (Palestro, Kabylie), at about 1,000 metres above sea-level, in the cracks of the chalk rocks, Tunis.

SECTION 2. PSEUDORHODIOLA Diels

Diels in Bot. Jahrb. XXIX (1901) 360; Praeger, 73.


Rootstock thick, noduled. Stems erect, deciduous. Leaves whorled, sessile. carpels united at the base, as in sect. Telephium, but flowers dioecious, small and inconspicuous, 4-partite. Petals in the male flower somewhat larger, in the female very small. A few places in west China (Yunnan, Hupeh, Szechuan etc.). In appearance resembling sect. Telephium, but dioecious, as with sect. Rhodiola.

S. yunnanense Franch. Yunnan.

Stems erect, 30-50 cm high. Leaves to 3-whorled, long-ovate, 4-6 cm long and to 2·5 cm wide, pointed, entire or toothed. Inflorescence curved, paniculate, 6-10 cm long, 3-4 cm wide. Flowers greenish. Considerably variable. 

var. valerianoides (Diels) Hamet*. Occasionally in cultivation. (Praeger, fig. 32, 33.)

var. henryi (Diels) Hamet (S. henryi Diels). Szechuan, Hupeh. 30-35 cm high. Leaves to 3-whorled, 2 cm long, 1·2-1·5 cm wide, rhomboid, dentate. Inflorescence 3 cm long, extended.

var. forrestii Hamet. Leaves to 4-whorled, suffused with red. Flowers reddish-green. 

S. sinicum Diels. Kweichou. 30-40 cm high. Leaves rhomboid or sub-quadratic, ± dentate, to 3·5 cm long and to 3 cm wide. Inflorescence more extended, and wider.

SECTION 3. TELEPHIUM S.F.Gray

Gray Natural Arrangment Brit. Pl. II (1821) 539; Koch Syn. (1836) 257; Praeger, 77. 


Perennial. Rootstock short, thick , or with roots thickened with nodules. Stems ± erect, dying in Autumn, springing laterally from the buds of the previous year's stems. Leaves flat, wide, alternate, opposite or whorled. Flowers in flat or ± spherical symmetrical heads, 5-partite, hermaphrodite, white, reddish or pink or greenish, but not yellow. Numerous (some 25) species. Hardy with us. From Eurasia especially China and Japan, and in North America.

Summary of the groups

1a.
Stems stout, erect, 30-70 cm high, with large, 5-10 cm long, leaves.
Ser. I. Erecticaulia


2a.
Leaves wide, whorled or oppoite, seldom 3-whorled. Stems stout
Subser. 1. Eu-telephia


2b.
Leaves long-lanceolate, to 3-5 whorled.  Stemlets slender. Flowers greenish











Subser. 2. Verticillata

1b.
Stemlets weaker, generally not upright, 15-20 cm long.  Leaves smaller











Ser. II. Humilicaulia


3a.
Stemlets deciduous ± drooping
Subser. 3. Arcuata 


3b.
Stemlets not deciduous but persistent, creeping
Subser. 4. Repentia

Ser. I. Erecticaulia Praeger, 79.

Subser. 1. Eu-telephia Praeger, 79.

1a.
Leaves, at least the upper ones, ± sessile on a rounded base, opposite.


2a.
Flowers pink, in flat cymes. Leaves mostly to 3-whorled (or 2-4), green, often red-edged, entire or slightly dentate:

S. pseudo-spectabile Praeger (fig. 42). China (east of Peking).


2b.
Flowers greenish or greenish-white, or most exceptionally pale pink.



3a.
Leaves with a cordate, stem-clasping base, usually opposite or to 3-whorled, dark green, broad ovoid, slightly and irregularly dentate. Inflorescence dense, on branches extended from the upper leaf axes:

S. maximum (L.) Hoffm.* (Praeger, fig. 36, 37) [S. telephium maximum L.; S. telephium 

subsp. maximum (Hoffm.) Rouy & Camus] (Hegi Fl. Mitteleur. IV. 2. t. 140 (1), fig. 899, 906, 

907 a, b, 908 a-d). Europe, Caucasus, Siberia. Stems 50-90 cm high. Easily hybridised with 

S. telephium. Variant with dark red stems and leaves: var. atropurpureum Praeger*; with 

white-flecked leaves: fm. versicolor Van Houtte* [S. rodigasi Hort.]; with flowers 

without stamens: fm. feminia Huber*.



3b.
Leaves sessile but not with a cordate base, the edges of the lower halves upcurved. Petals narrower than in the aforementioned, light green:

S. taquetii Praeger* (fig. 40). Korea.

1b.
Leaves narrowed, often petiolate at the base.


4a.
Upper leaves, or all, opposite.



5a.
Petals greenish-white. Carpels pink:

S. alboroseum Baker* (Praeger, fig. 41). China, Manchuria, Japan. Variants: fm. foliis medio-variegatis Regel* and fm. foliis margine-variegatis Praeger*.



5b.
Petals and carpels pink. Symmetrical heads 10-15 cm wide. Stamens much longer than the petals:

S. spectabile Boreau* (Rümpl. Sukkul. fig. 26; Praeger, fig. 43). Japan, 

China. Widely cultivated and of several varieties with brightly coloured flowers, such as ‘Brilliant’, ‘Atropurpureum’.


4b.
Leaves alternate. Flowers ± pink:

S. telephium L. Northern Hemisphere.

Subsp. 1) purpureum (Link) Schinz & Keller [S. purpurascens Koch] (Praeger, fig. 38; Hegi Fl. Mitteleur. IV. 2. figs. 908, 909) has wider, more coarsely dentate leaves, and petals reflexed from the middle. Likewise here probably var. albiflorum Maxim., Baikal, Manchuria, flowers white, styles and anthers pink, and var. pluricaule Maxim., East Siberia to Kamtchatka and Sachalin, stems more numerous, lower, leaves almost entire, petals purplish. Further belonging to this group of forms: S. telephioides Michx. Eastern North America.

Subsp. 2) fabaria (Koch) Schinz & Keller* (Praeger, fig 39; Hegi Fl. Mitteleur. IV. 2. fig. 907 c-e), has narrower, less coarsely-dentate leaves, petals completely spreading, red (not green). Here var. borderi Rouy & Camus*, leaves distinctly stalked, irregularly and deeply dentate. Also fm. roseo-variegatum Praeger*, with stems and leaves light red coloured in the juvenile state and becoming green later.

S. pallescens Freyn. From south-east Siberia; also belongs to the Fabaria group. The leaves are long-elliptic, petiolate, distantly dentate in the upper half. Petals divided to the base, (whitish?). 


Extraordinarily variable plants, extending to S. maximum and also hybrids. Recently Ole Eklund, in Mem. Soc. pro Fauna et Fl. fennica IV (1928) 5, has sought to separate S. telephium and S. maximum into two new groups on account of their bloom: S. glauco-pruinosum Eklund, upper stems, leaves, pecicels and sepals ± grey hoary, and S. pseudo-telephium Eklund, plants completely free of bloom.

Subser. 2. Verticillata Praeger, p. 94.

1a.
Flowers in large, dense, flat and wide cymes, greenish. Leaves long-lanceolate, pointed, slightly dentate, 5-7·5 cm long and 2-2·5 cm wide:

S. verticillatum L.* ( Praeger, fig. 44). Japan, Kamtchatka. Var. nipponicum Praeger*. Plant smaller. Leaves opposite.

1b.
Inflorescence lengthened, interrupted thyrsoid.


2a.
Stems 20-25 cm high. Leaves 2-2·5 cm long, 1 cm wide. Inflorescence curled, few-flowered, 7-10 cm long: 

S. rosthornianum Diels. West China, South Sechuan.


2b.
Stems 90 cm or more high, stiffly erect. Inflorescence with dense hemispherical cymes in extended and uninterrupted thyrsus:

S. angustum Maxim. West China, Kansu.

Ser. II. Humilicaulia Praeger, p. 96.

Subser. 3. Arcuata Praeger, p. 96.

1a.
Leaves alternate.


2a.
Leaves linear-spathulate, 1·3-2·5 cm long, with 1-2 teeth at the top. Inflorescence flat, rather dense. Petals reddish-white:

S. tatarinowii Maxim.* (Praeger, fig. 50). North China.


2b.
Leaves broad-elliptic to round-ovate, weakly or not dentate, 3-4·5 cm long, 3 cm wide. Inflorescence lax, flat. Petals greenish:

S. sordidum Maxim. Japan.

1b.
Leaves opposite or whorled.


3a. 
Leaves opposite.



4a.
Leaves with a cordate base, roundish, 1·8 cm wide and long, upper part cordate, entire, light grey. Flowers pink, in dense semi-globular cymes:

S. ewersii Led.* (Praeger, fig. 45). Afghanistan to Mongolia. Var. homophyllum Praeger* (fig. 46). Smaller, leaves obovate, not stem-clasping.



4b.
Leaves petiolate, round-spathulate, shallowly indented. Inflorescence flat, with large bracteoles, pink: 

S. cauticolum Praeger* (fig. 48). Japan.


3b.
Leaves to 3-4 whorled.



5a. 
Leaves 3-whorled, almost orbicular, slightly notched above, grey-green, red-edged, very shortly petiolate. Stems arching downwards, unbranched, 15-22 cm long. Cymes dense, convex. Flowers pink:

S. sieboldii Sweet* (Rümpl. Sukkul. fig. 5; Praeger, fig. 49; Bot. Mag. t. 5358). Japan. Often cultivated by us as ground-cover; hardy in mild districts There is also a form with variegated leaves, yellow in the centre.



5b.
Leaves 3-4 whorled, broad ovate, bluntly tipped, inconspicuously dentate, grey-green, especially on the back, with side-buds in the axes. Stems erect, branched at the base, each branch with a dense, round inflorescence. Flowers white or greenish:

S. viviparum Maxim. Manchuria.

Subser. 4. Repentia Praeger, l. c. 104.

1a.
Leaves bluntly rounded, obovate to orbicular, entire, grey-green, in loose rosettes on the sterile shoots. Inflorescence spherical, dense, dark red:

S. anacampseros L.* (DC. P1. gr. 33; Bot. Mag. 118; Hegi Fl. Mitteleur. IV. 2. fig. 905 c-g.; Praeger, fig. 51, 52). Pyrenees, S. Alps, Appennines to S. Russia. Lime-hater. Var. majus Praeger* has longer, green leaves and a larger inflorescence.

1b.
Leaves somewhat pointed, oblong to linear, whorled or opposite, blue-green. Flowers lilac-red, in loose cymes:

S. cyaneum Rud.* (Gartenflora, t. 972, fig. 2; Praeger, fig. 53). East Siberia, Kamtchatka.

SECTION 4 SEDASTRUM (Rose) Berger

[Sedastrum Rose in N. Am. Fl. XXII 1 (1905) 58 as genus; sect. Mexicana, ser. Sedastrum Praeger, p. 127]. 


Evergreen, rootstock ± fleshily thickened. Roots filiform. Basal leaves rosetted, thick. Stemlets usually flowering in the second year, ± hairy, erect, 10-30 cm high or more, then dying back and renewed from new side shoots. Flowers 5-partite. Petals pointed, ovate, spreading, white. Carpels reaching out behind the nectaries. Style short. Mexican plants.

1a.
Leaves on the flowering stems with a cordate, stem-clasping base.


2a.
Stem leaves ovate-cordate, bluntish, spreading, distant. Plant softly hairy. Rosette leaves 1.2-2·5 cm long, thick. Flower stems erect, straight, thick, with delicate red markings. Inflorescence fork-branched, the branches forking from the axes, lax. Bracts short. Sepals deltoid:

S. ebracteatum Moç. & Sessé* (Ref. Bot. pl. 221; Praeger, fig. 68; Berger, Crassul. fig. 208D-H) [Sedastrum ebracteatum Rose]. Hidalgo. Cultivated by us for a long time.

S. rubricaule (Rose) Praeger* [Sedastrum rubricaule Rose] is less hairy and more reddened, with somewhat more pointed stem leaves. Probably only a form of the foregoing.


2b.
Stem-leaves narrower, oblanceolate, with a broader, half stem-clasping base. Rosette leaves flat but thick, 1 cm long:

S. painteri (Rose) Berger [Sedastrum painteri Rose]. Cuernavaca.

1b.
Leaves of the flowering stems not with a cordate or stem-clasping base.


3a.
Stems erect.



4a.
Stem leaves thick. Stem simple.




5a.
Stem leaves broad-obong-lanceolate, pointed, erect, almost imbricate, large and fleshy. Inflorescence scarcely branched, few-flowered. Rosette leaves 3 cm long, 12mm wide, pointed, flat above, strongly convex below. Whole plant glabrous:

S. glabrum (Rose) Praeger* (fig. 66) [Sedastrum glabrum Rose]. Saltillo.




5b.
Stem leaves linear, clavate, spreading. Rosette leaves smaller.





6a.
Rosette leaves spathulate, pointed, especially hairy at the edges, 1·2-2·5 cm long; stem leaves nearly glabrous, linear clavate, blunt. Inflorescence with a few lateral few-flowered branches beneath the dense, round terminal cyme:

S. pachucense (C.H.Thomps.) Praeger* (fig. 67) [Sedastrum pachucense C.H.Thomps.]. Pachuca.





6b.
Rosette leaves orbicular. Stem leaves soft hairy. Sepals broad ovate. Styles long and slender:

S. hemsleyanum Rose* [Sedastrum hemsleyanum Rose]. Oaxaca, Puebla, Vera Cruz.



4b.
Stem leaves thin, somewhat soft hairy. Stems 10 cm high, profusely branched, glabrous. Rosette leaves obovate or ovate, 12 mm long, hairy:

S. chapalense S.Wats. [Sedastrum chapalense. Rose]. Jalisco.


3b.
Stems drooping or pendant, 30-40 cm long. Leaves broad ovate, weakly soft hairy. Flowers in short, interrupted spicules:

S. incertum Hemsl. [Sedastrum incertum Rose]. Mexico.

SECTION 5. HASSEANTHUS (Rose) Berger

[Hasseanthus Rose in Bull. N. Y. Bot. Gdn. III (1903) 37, as a genus].


Shrubs with bulbous or oblong rootstock. Lower leaves linear terete, somewhat flattened, petiolate towards the base. Stem leaves narrow ovate, flat, but thick. Petals spreading, united at the base, yellow or white, changing to red. Carpels 5, spreading. California.

1a.
Flowers white, middle nerve reddish. Stems 1-1·5 dm high, grey or mealy-white:

S. blochmanae Eastw. [Hasseanthus variegatus var. blochmanae Jepson]. California.

1b.
Flowers bright yellow. P1ant green.


2a.
Petals united to the length o£ the sepals. Lower leaves 2-3 cm long. Stem slender:

S. oblongorhizum Berger [Hasseanthus elongatus Rose]. South California.


2b.
United part of the petals shorter than the sepals.



3a.
Bulbs small. Stems 5-7 cm long, spotted. Leaves reddish, 4 mm long. Petals broad lanceolate, 4 mm long:

S. variegatum S.Wats. [Hasseanthus variegatus Rose]. California.



3b.
Bulbs 2-3 cm long. Stems 10-25 cm high, spotted. Leaves 10-25 mm long. Petals 7-8 mm long:

S. sanctae monicae Berger [Hasseanthus multicaulis Rose]. California, near St. Monica.

SECTION 6. LENOPHYLLOPSIS Berger


Low shrubs with small bulbs or nodular rootstock. Leaves alternate, ± oblong. Cymes scantily flowered. Mexican and Californian species.

1a.
Leaves of flowering stems 3-6 mm long. Overwintering with small nodules.


2a.
Plants 5-8 cm high. Sepals 3-6 mm long, blunt. Petals 4 mm, pointed:

S. pringlei S.Wats. Chihuahua.


2b.
Plants only 2-4 cm high.



3a.
Without rosettes.




4a.
Bulbs cylindrical, small. Leaves long-ovate, blunt. Sepals 3-3·5 mm long, linear:

S. minimum Rose. Nevada de Toluca (Mexico State). 




4b.
Bulbs fusiform. Leaves almost terete, clavate:

S. delicatum Rose. Mexico.



3b.
Rosettes tight. Leaves small, ovate, rather thin. Bulbs slender. Stems 2-4 cm high, bare, or with 1-2 small leaves above. Flowers single, erect. Petals white, 3-4 mm long somewhat united at the base:

S. pinetorum Brandegee [Congdonia pinetora Jepson]. California, Sierra Nevada.

1b.
Leaves on flowering stems longer. Overwintering with root-stock or rosettes.


5a.
Overwintering rosettes very small. Stem leaves lanceolate to long-lanceolate, pointed, 1-2·5 cm long, 6 mm wide. Stems to 20 cm high:

S. cockerellii Britton* (Praeger, fig. 71). New Mexico.


5b.
Lacking overwintering rosettes. Rootstock somewhat thickened.



6a.
Stems finely rough, 5-30 cm high. Leaves lanceolate, sessile, underside convex, 10-15 mm long. Flowers in short panicles. Petals greenish-white. Nectaries large, orange:

S. lenophylloides Rose* (Praeger, fig. 74). Monterey.



6b.
Stems smooth, much-branched.




7a.
Stems 3-4 cm high. Stem leaves 3-5 mm long. Petals pink coloured:

S. napiferum Peyritsch. Toluca.




7b.
Stems 8-10 cm high. Leaves ovate to narrow-ovate, 5-l0 mm long. Petals white, with a red keel:

S. flaccidum Rose. Durango.

SECTION 7. GRAPTOPETALUM (Rose) Berger

Rose in Contr. U. S. Nat. Herb. XIII (1911) 296, fig. 55, pl. 52, as a genus.


Evergreen, with Echeveria-like rosettes, stemless, or with fleshy, branched stems. Inflorescence axiliary with few-flowered cymes. Flowers 5-partite. Sepals ± erect. Petals ± united at the base, spreading above. Stamens 10, eventual1y reflexed. Carpels 5, erect, also in fruit, suddenly contracting to a short style. 3 species in Mexico.

1a.
Stem-forming. Leaves in lengthened, lax rosettes, thick, obovate-oblanceolate, shortly apiculate, margined with clear white. Flowers stellate, white:

S. weinbergii (Rose) Berger* [Byrnesia weinbergii Rose in Addisonia VII (1922) 37; Echeveria arizonica Hort.]. Arizona? Propagated from the very easily detached leaves. Very beautiful plant. 

1b.
Short-stemmed, or stemless.


2b.
Leaves narrow lanceolate-spathulate, pointed, somewhat grey-green. Petals cross-striped with red:

S. graptopetalum Berger* [Graptopetalum pusillum Rose] (Contr. U. S. Nat. Herb. XIII (1911) fig. 55, pl. 52). Durango.


2b.
Leaves blunt, thick, small; stem-leaves somewhat larger, clavate. Petals somewhat stippled:

S. atypicum Berger [Graptopetalum pachyphyllum Rose]. Mexico.

SECTION 8. MONANTHELLA Berger

[Monanthoidea Batt. & Trabut, Fl. Alger. II (1888-9) 328, p.p.]. 


Shrubs with a persistent tap-root and axillary runners producing tight rosettes. Leaves fleshy, obovate-spathulate, bluntish; overall, and especially at the edge, soft glandular-hairy. Runners lengthened, ending in a rosette. Flowering in 1 or 2 years. Leaves of the flowering stems short, scarcely petiolate. Inflorescence and calyx glandular-hairy. Flowers stalked, in leafy scorpioid racemes, 7-10-partite. Sepals lanceolate, apiculate, 4 mm long, 1·5 mm wide, slightly united. Petals almost twice as long (7 mm), 2·5 mm wide, lanceolate, apiculate, sharply keeled dorsally, glandular-hairy, citron yellow, golden-yellow inside, orange-coloured towards the base. Stamens14-20. Nectaries very small, obovate. Carpels 7-10, glandular-hairy on the inner side. Seeds plentiful, oblong, striped. One species:

S. jaccardianum Maire & Wilczek*. Middle Atlas, on chalk rock, in northern situations at sub-alpine heights (1600-2400 m). Resembling Monanthes in habitat and the 7-10-partite flowers, but distinct in the tiny nectaries. Perhaps a separate genus like Sempervivella, Rosularia, Afrovivella, etc. It must then be called Monanthella jaccardiana (Maire & Wilczek) Berger.

SECTION 9. POPULISEDUM Berger


Semi-shrub, erect, branched, 20-40 cm high. Leaves alternate, long-petiolate, ovate or cordate-ovate, irregularly, coarsely and bluntly dentate. Cymes flat, round. Sepals very short, deltoid. Petals white to light pink. Nectaries quadratic:

S. populifolium Pallas* (DC. P1. gr. t. 110; Bot. Mag. t. 211; Praeger, fig. 78). Siberia. Frequently in cultivation. The upper part of the stems and leaves deciduous. A striking species, without near relatives. Flowers smelling of whitethorn.

SECTION 10. PERRIEROSEDUM Berger


Plant bushy, much branched. Branches 4-angled. Leaves opposite, long-spathulate, sessile, rounded and very delicately dentate, narrowed below, 4-5 cm long, 1·6-2·2 cm wide. Flowers 5-10, in short-stemmed cymes, pedicillate, 6-partite. Sepals almost free, blunt. Petals free, 5-nerved. obovate, 8-10 mm long, half as wide, bluntly rounded, white, with faded red. Stamens 12, filaments thickened at the base. Nectaries quadratic, with 6 small teeth. Carpels 6, almost free, spreading, with short styles:

S. madagascariense Perrier de la Bathie. Madagascar, Andringitra Mountains at 1600-2660 m. A 50-80 cm high bush.

SECTION 11. PACHYSEDUM Berger


Subshrubs, or shrubs, with fleshy stems, and thick leaves in cross-section almost or quite terete - or at least very thickened on the lower side and thus broad and semi-terete. Flowers white or yellow. Mexican species.

1a.
Cross-section of leaves ± terete.


2a.
Sepals almost equal.



3a.
Flowers yellow. Sepals blunt. Inflorescence lateral, dense, often drooping. Leaves strongly clavate, terete, slightly pruinose, 4 cm long, 6 mm thick, with red tips:

S. pachyphyllum Rose* (Contr. U. S. Nat. Herb. XIII (1911) pl. 58; Praeger, fig 123). Oaxaca.



3b.
Flowers white. Sepals pointed. Inflorescence terminal, lax-paniculate. Leaves strongly clavate, somewhat flattened-terete, up-curved, very grey-white pruinose without red tips:

S. allantoides Rose* (Contr. U. S. Nat. Herb. XII (1909) pl. 9; Praeger, fig. 81). Oaxaca.


2b.
Sepals very unequal, three longer than the petals, two shorter. Flowers small, greenish yellow, sessile, with 2 leaf-like bracts. A very much-branched shrub, 30-40 cm high. Leaves dense, 3-5 cm long:

S. viride (Rose) Berger [Corynephyllum viride Rose]. East Mexico.

1b.
Leaves flat on the upper side:


4a.
Flowers white, on a lateral inflorescence.



5a.
Leaves very convex on the lower side, grey-green. Inflorescence roundish. Flowers long-pedicillate. Petals ovate-lanceolate:

S. adolphi Hamet* (Praeger, fig. 80). Mexico.



5b.
Leaves flatter on the underside, somewhat smaller and more pointed, yellowish-green, red-rimmed. Petals narrower, linear-lanceolate, otherwise very similar to the foregoing:

S. nussbaumerianum Bitter*. Mexico, Vera Cruz.


4b.
Flowers yellow, on a lateral inflorescence.




6a.
Flowers bright yellow, in erect, dense spherical cymes. Petals spreading, longer than the sepals. Leaves blue-grey, pruinose:

S. treleasii Rose* (Contr. U. S. Nat. Herb. XIII (1911) pl. 60; Praeger, fig. 124). Mexico.




6b.
Flowers yellowish-green, in elongated, compact, drooping panicles (resembling Echeveria linguaefolia). Petals & sepals of almost equal length, curved inwards. Sepals very fleshy. Leaves 6-8 cm long, 3-4 cm wide, 1-1·5 cm thick, obovate, blunt, bright green. Stem thick:

S. nutans Rose* [Cremnophila nutans Rose] (Praeger, fig. 117). Morelos, near Tepoxtlan, on damp, mossy rock-walls.

SECTION 12. DENDROSEDUM Berger


Subshrubs or shrubs with fleshy stems and flat thickish leaves. Flowers deep yellow. Mexican species. 

1a.
Low plants with ascending stemlets.


2a.
Leaves bluntly rounded, ± spathulate.



3a.
Leaves bright green, 2·5-4 cm long. Inflorescence terminal dense, hemispherical. Bush 30 cm high:

S. confusum Hemsl.* (Praeger, fig. 121; Ref. Bot. t. 337). Perhaps also allied, S. botteri Hemsl. Orizaba. Inflorescence paniculate.



3b.
Leaves deep grey, 2·5cm long, 1·5 cm wide, somewhat crowded, like rosettes. Stemlets 15-22 cm high. Inflorescence lateral, cyme lax, with outspread forked branches:

S. palmeri S.Watson* (Praeger, fig 134). Nuevo Leon, Coahuila.


2b.
Leaves shortly pointed, 2·5 cm long, 1 cm wide, somewhat grey, in loose rosettes. Cyme lateral, forked, spreading. Sepals almost as long as the petals:

S. compressum Rose* (Contr. U. S. Nat. Herb XII (1909) pl. 80; Praeger, fig. 135). Tamaulipas.

1b.
Tall plants with thick stems.


4a.
Leaves oblanceolate.



5a.
Leaves somewhat crenate, 2-5 cm long. Stems very much branched, relatively weak. Inflorescence dense, paniculate leafy, each branch with 2-3 stems with 2-7 flowers. Petals slightly spreading:

S. purpusii Rose. Vera Cruz. 



5b.
Leaves pointed or blunt, not crenate, 5-7 cm long, to 2 cm wide. Inflorescense in an extended, lax panicle. Petals much spreading. Bush to 1·8 m high:

S. praealtum DC.* (Praeger, fig. 120). Mexico. Much cultivated, usually under the name S. dendroideum.


4b.
Leaves broad-spathulate, bluntly rounded.



6a.
Stalk-like leaf base rather narrow. Leaf margin entire, reddish. Inflorescence larger, 5-10 cm long, 10 cm wide:

S. dendroideum Moç. & Sessé* (Praeger, fig. 118.) Central Mexico.



6b.
Stalk-like leaf base short and wide. Leaf margin indistinctly sinuate, green. Inflorescence smaller:

S. aoikon Ulbrich*. Mexico.

SECTION 13. FRUTICISEDUM Berger


Subshrubs or shrubs with fleshy stemlets. Leaves flat, rather narrow and thin. Flowers white, reddish or yellowish, not deep yellow. Mexican species.

1a.
Leaves truncate or emarginate, narrow-cuneate. Flowers white or with a red centre.


2a.
Stemlets glabrous. Leaves spathulate, deeply emarginate, 2-2·5 cm long, 6-10 mm wide. Inflorescence with horizontal branches and short-stemmed flowers. Flowers white with a red base. Carpels red:

S. retusum Hemsl.* (Praeger, fig. 79). San Luis Potosi.


2b.
Stemlets soft hairy. Leaves 2-3 cm long. Cyme short:

S. conzattii Rose. Oaxaca.

1b.
Leaves not emarginate and truncate.


3a.
Flowers white.



4a.
Leaves linear, 2-6 cm long, pointed. Cyme small:

S. frutescens Rose. Mexico.



4b.
Leaves ± spathulate.




5a.
Leaves 2·5 cm long, blunt. Sepals very unequal, blunt. Stemlets smooth:

S. tortuosum Hemsl. Mexico.




5b.
Leaves 6-12 mm long, blunt. Stemlets with reddish papillae:

S. tuberculatum Rose. Oaxaca.


3b.
Flowers red. Leaves 2·5-4cm long. Cyme flat, with large bracts. Flowers loosely arranged, stellate, smelling of honey. 1 m high bush:

S. oxypetalum H.B.K.* (Praeger, fig. 109 ). Central Mexico.


3c.
Flowers yellowish, in small, flat cymes. Leaves short spurred.



6a.
Leaves oblanceolate, 2 cm long, 6 mm wide. Stemlets smooth. 15-20 cm high shrub:

S. amecamecanum Praeger* (fig. 122). Amecameca.



6b.
Leaves spathulate, 2·5-3·5 cm long, 6-7 mm wide. Stemlets rough, papillate, 1-1·5 m high:

S. nelsonii Rose. Guerrero. 

S. quevae Hamet also belongs to this section. Puebla. Plant 20-40 cm high. Leaves obovate-spathulate, blunt, spurred at the base, to 22 mm long and 5 mm wide. Sepals shortly spurred. Petals a little longer.

SECTION 14. LEPTOSEDUM Berger


Small shrubs or half-shrubs with slender or fleshy stems, and with subulate or narrow-linear leaves. Flowers white or greenish-white. Mexican species.

1a.
Flowers white.


2a.
Leaves green, 1-2 cm long, linear. Stemlets 15-30 cm high, bright red. Cymes with (4) spreading, loose-flowered branches. Nectaries linear, dark red:

S. bourgaei Hemsl.* (Praeger, fig. 82). Central Mexico.


2b.
Leaves 4-9 mm long. Rootstock fleshy. Stemlets 15 cm high, densely leaved. Cymes lax. Petals narrow. Carpels spreading:

S. diffusum S.Wats. Monterey.


2c.
Leaves grey-green, flat, terete, 12 mm long. Stemlets 15-20 cm high, grey, relatively sturdy. Inflorescence dense, 2·5 cm wide. Nectaries small, yellowish:

S. griseum Praeger* (fig. 84). Mexico.

1b.
Flowers greenish-white, reddish at the base, in lax cymes. Rootstock creeping, thickened, like the roots. Stemlets slender, 20-25 cm high. Leaves flat, roundish, 12 mm long, grey-green, like the whole plant. Nectaries short, rather longer than wide, light red:

S. guadalajaranum S.Wats.* (Praeger, fig. 83). Jalisco.

SECTION 15. AFROSEDUM Berger


Small shrubs or subshrubs, usually many-branched, erect or spreading. Leaves opposite, short, ± cylindrical, or flattened on the upper side, blunt or pointed. Cymes short-stemmed, with 2-3 simple branches. Flowers yellow. From the African mountains to the Canary Isles and Madeira. 

1a.
Sepals spurred at the base. Leaves linear-spathulate, blunt.


2a.
Carpels shortly united at the base, erect. Nectaries linear. A 10-25 cm high, many-branched shrublet. Leaves crowded towards the tops of the branches, bluntly spurred at the base, papillose towards the apex. Sepals bluntish, aristate:

S. ruwenzoriense Baker (Fröderström in Svensk Bot. Tids. XXIII (1929) t. 1) [S. ducis-aprutii Cortesi]. Tropical East Africa, Ruwenzori and Kenya in the alpine regions.


2b.
Carpels united to the middle, spreading. Nectaries wide spathulate.



3a.
Leaves long-ovate, 6-12 mm long, light green. Cymes 2-3-branched, lax. Petals lanceolate, pointed, spreading. A slightly woody, light green shrublet:

S. lancerottense R.P.Murray* (Praeger, fig. 148). Canaries, Lanzarote Island.



3b.
Leaves more cylindrical, blunt, crowded at the tops of branches. Stemlets woody, brownish, erect or ascending. Cyme crowded, few-flowered:

S. brissemoreti Hamet. Madeira.

1b.
Sepals not spurred.


4a.
Leaves blunt.



5a.
Leaves very densely arranged, 6-7 mm long, upper side flat, blunt, very papillose; dying during the resting period and remaining on the stem, the juvenile leaves crowded at the tip. Cymes on loosely leafed stalks, 2-3-branched, few-flowered. Sepals linear, blunt. Petals long-lanceolate, pointed. Carpels eventually erect:

S. multiceps Coss. & Dur.* (Rümpl. Sukkul. fig. 32; Praeger, fig. 154). Algeria.



5b.
Leaves not so.




6a.
Leaves shortly spurred, linear-oblanceolate, 2-2·7 cm long, 4-4·5 mm wide. Flowers few. Sepals pointed. Petals thrice as long, long-lanceolate. Carpels united to the middle, spreading

S. epidendrum Hochst. (S. schimperi Britten). Abyssinia, epiphyte.




6b.
Leaves growing at right angles, not spurred, long-obovate, thick and blunt to 2 cm long. Sepals blunt. Carpels spreading:

S. nudum Ait.* (DC. P1. gr. t. 155, Praeger, fig. 147). Madeira, on rocks by the sea.


4b
Leaves pointed, narrowed from the middle outwards towards the upper and lower ends, upper side somewhat flattened and often with a reddish longitudinal stripe, grey-green, to 2 cm long, 3-4 mm thick. Sepals ovate-lanceolate, pointed. Stemlets sparsely and distantly branched, 15 cm high. Petals greenish-yellow, red at the base. Stamens 5:

S. fusiforme Lowe. Madeira, on sunny rocks by the seashore.

SECTION 16. AIZOON Koch

Koch Syn. (1836 ) 259; Praeger, 107, fig. 54 [Aizoonta Maxim. in Bull. Ac. Imp. Petersbourg XXIX (1884) 143]. 


Perennial. Rootstock woody , thickened below , with filiform roots. Stems dying annually, the young ones often appearing in autumn, (evergreen, however, in S. hybridum). Leaves alternate, flat, usually dentate at the apex. Flowers yellow. Carpels somewhat united at the base, eventually spreading. 9 species in North Asia. Often cultivated by us. Fully hardy.

1a.
Leaves entire:

S. yabeanum Makino. Japan.

1b.
Leaves ± dentate.


2a.
Stems dying off annually, erect.



3a.
Plants glabrous.




4a.
Stems stiffly erect, 30 cm or more, unbranched. Rootstock thick. Leaves 5-8 cm long, ± 
lanceolate, dentate from below the middle upwards, the upper leaves adjacent to the flat inflorescence

S. aizoon L.* (DC. P1. gr. t. 101; Praeger, fig. 55, 56) [S. woodwardii N.E.Br.]. North Asia, Japan. Often in cultivation. Rather variable in habit, also in width of leaf (var. latifolium Maxim.; var. saxatalis Nakai, dwarfed, with narrow leaves), the size of the inflorescence and the colouration. Var. scabrum Maxim. is coarsely papillose overall. A form with deep orange-yellow flowers and bright red fruit is known as var. aurantiacum Hort. S. maximowiczii Regel* (Gartenflora t. 528; Rümpl. Sukkul. fig. 30) is the robust form. There is also a hybrid with S. kamtschaticum (Praeger, fig. 57) in cultivation: basal shoots prostrate, flowers orange yellow, 14 days earlier than S. aizoon.




4b.
Stems more slender, less stiff.





5a.
Leaves linear, or slightly broadened above:

S. middendorfianum Maxim.* (Praeger, fig. 59). Northeast Asia. Var. diffusum Praeger* (fig. 59b). Shoots longer, prostrate. Leaves narrower.





5b.
Leaves ± spathulate.






6a.
Leaves obovate-spathulate, 2 cm wide, with 4-6 teeth each side; the uppermost leaves adacent to the dense inflorescence. Stems 10-15 cm high:

S. ellacombianum Praeger* (fig. 60, 61). Japan. In cultivation for a long time past, but confused with the other species.






6b.
Leaves lanceolate-spathulate. Inflorescence lax.







7a.
Leaves blunt,dark green. Flowers 2 cm wide, orange-yellow. Sepals deltoid, with linear points. Stemlets erect, unbranched:

S. kamtschaticum Fisch. & Mey.* (Praeger, fig. 62). Northeast Asia. According to Fröderström a subspecies of S. aizoon.







7b.
Leaves shortly apiculate. Flowers 12 mm wide. Sepals linear. Stemlets erect or procumbent, branching above:

S. floriferum Praeger* (fig. 63, 64). Northeast Asia.



3b.
Plant hirsute. Leaves linear, sessile, slightly fleshy. Stems erect, 30-45 cm high. Inflorescence flat, 5-10 cm wide:

S. selskianum Regel & Maack* (Gartenflora t. 361; Rümpl. Sukkul. fig. 29; Praeger, fig. 58). Manchuria.


2b.
Stemlets persisting, evergreen, prostrate and rooting, the sterile ones mat-forming. Branches ascending. Leaves spathulate-lanceolate, dentate towards the tip. Inflorescence rather flat, 5 cm wide. Sepals linear. Petals twice as long:

S. hybridum L.* (Reichbch. Fl. Germ. XXIII t. 64; Praeger, fig. 65). Northeast and Central Siberia, Mongolia. Common in cultivation. Flowering twice, in spring and more freely towards the end of the summer.

SECTION 17. SEDA GENUINA Koch

Koch Syn. (1836) 259 [Eusedum Boiss., Fl. Orient. II (1872) 775].


Shrubs without true rootstock, usually evergreen and usually with. mat-forming, sterile, creeping and ascending stems. (The roots form a mat of creeping stemlets and ascending shoots. The flowering branches arise from between the leafy ones. The leafy non-flowering branches persist on the ground; the flowering stems die annually. Koch l.c.). This Section includes the majority of the species. It is divided into a large number of natural series. All species which do not correspond with the foregoing basic conception of the section will be excluded from here.

Flowers white or red
p.21

Flowers ± yellow
p.28

Key to the series

Flowers white or red.

1a.
Leaves flat and wide.


2a.
Basal and stem-leaves opposite or whorled.



3a.
Leaves opposite.




4a.
Stems without subterranean nodules
Ser. 1. Involucrata




4b.
Stems with pale subterranean nodules
Ser. 2. Propontica



3b.
Leaves whorled.




5a.
All leaves ternate
Ser. 3. Ternata




5b.
Only the upper leaves whorled
Ser. 4. Stapfiana


2b.
Leaves alternate, ± rosette-like on the sterile stems, ± spathulate or elongate.



6a.
Flowering stems and inflorescence glabrous. American species
Ser. 5. Americana



6b.
Flowering stems and the lax inflorescence slender, glandularly hairy. Petals wide, hairy dorsally. Flowers pedicillate. Eurasian species
Ser. 6. Alsinefolia

1b.
Leaves thickish, not flat and wide, smaller, round to long, ovate to circular or cylindrical.


7a.
Leaves roundish, 3-5 cm long, in short or scarcely extended rosettes. Plant dainty, mat-forming. Pedicels short, few-flowered. American species
Ser. 7. Compacta


7b.
Leaves ± terete.



8a.
Leaves ± imbricate, densely arranged.




9a.
Leaves cylindrical. Sterile shoots densely leaved. Leaves 6 mm long, papillose. Sparsely flowered, on long, loosely-leaved stems. American species
.



Ser. 8. Alamosana




9b.
Leaves ovate, 3-5 mm long. Stems forked from the base up. Cyme forked. American species
Ser. 9. Moranensia



8b.
Leaves not imbricate, although often densely arranged.




10a.
Leaves usually somewhat longer, cylindrical, apiculate. American species




Ser. 10. Pulchella




10b.
Leaves usually somewhat thicker, ovate or spherical, clavate to cylindrical, even somewhat flattened or somewhat grooved. Eurasian species
Ser. 11. Alba

Ser. 1. Involucrata Maxim.


Shrubs with creeping sterile stems which form ± dense mats, often with rosette-like arranged leaves. Flowering stems erect. Leaves opposite, the upper ones more often alternate, with a cuneate base, papillose, ciliate at the edges; the papillae hair-like, like the stalk. Cyme forked, flat, with a flower in the centre. Flowers shortly pedicillate. Caucasus, China.

1a.
Leaves ± dentate or notched in the upper half.


2a.
Leaves irregularly crenate, notched-toothed, the upper ones involucrate round and exceeding the inflorescence. Petals narrow-lanceolate, white, exceeding the sepals by a quarter:

S. involucratum Marsch. Bieb. Caucasus.

2b.
Leaves distinctly dentate.

3a.
Petals apiculate, pink, bright red or white. Leaves obovate, 2·5-3 cm long, somewhat rosetted on the sterile shoots. Cyme flat, with 4-forked branches. Flowers large, little open. Petals rather erect:

S. spurium Marsch. Bieb.* (Bot. Mag. 1807, 2370; Praeger, fig. 110). Caucasus, Transcaucasia. The most frequently cultivated sedum, often planted as a carpeter, and not infrequently an escape - as in eastern America (E.L.Gerbault, Le Sedum spurium Bieb. subspontané dans nos limites; ses deux formes, Bull. Soc. Linn. Normandie VII ser. II (1919) 37). Referred to under a host of false names in the garden. The white-flowered form is known as S. oppositifolium Sims, the scarlet red as S. coccineum Hort., the deep carmine red as S. splendens Hort. (Rümpl. Sukkl. fig. 27).

3b.
Petals blunter, pink. Leaves obovate-rhomboid, the upper ones smaller. Cyme dense:

S. crenatum Desf. Armenia.

1b.
Leaves slightly, or not, dentate.

4a.
Leaves only 6 mm long, lower side strongly convex, obovate, very blunt, entire. Stems thin, 2-5 cm high. Cyme 3-9-flowered. Sepals and petals blunt, petals twice as long, white ventrally with a red nerve dorsally:

S. stevenianum Rouy & Camus* (Praeger, fig. 113) [S. roseum Stev.]. Caucasus, Asia Minor.

4b.
Leaves larger.

5a.
Inflorescence only 3-5-flowered. Flowering stems 5-7 cm high. Leaves narrow ovate-spathulate, bluntly rounded, entire:

S. baileyi Praeger. China, Kansu.

5b.
Inflorescence many-flowered. Flowering stems higher. Petals twice as long as the sepals, spreading. Stems slender, red. Leaves 12-15 mm long:

S. stoloniferum S.T.Gmelin* (Praeger, fig. 111). Caucasus.

Ser. 2. Propontica Berger

Shrubs with creeping rootstock and erect or ascending stems, initially usually subterranean, very short, pale, nodular buds of the size of a pea or a hazelnut, consisting of shortened and thickened leaves. In autumn these buds form, above ground-level, a leaf rosette and produce the flowering stems in the following summer. Leaves opposite, the upper ones alternate, ± entire, finely papillose on the margins. Inflorescence a 3 or more branched cyme, with central flowers. Close to ser. Involucrata, especially in flower shape.

1a.
Leaves ovoid or obovoid, blunt, also rounded at the base and narrowed to a very short stalk, 3 cm long, 2 cm wide. Stems single, 13-25 cm high, ± short glandularly hairy at the top and on the inflorescence. Flowers red. Subterranean rhizome the size of a hazelnut:

S. obtusifolium C.A.Meyer* [S. proponticum Aznavour (Praeger, fig. 112); S. anatolicum C.Koch; S. millii Bak.; S. gemmiferum Woron.]. Asia Minor.

1b.
Leaves cuneate at the base, ± spathulate-obovate. Subterranean rhizome the size of a pea.


2a.
Stems with deflexed papillose-like hairs. Inflorescence glandularly hairy. Leaves 
ciliate, entire:

S. listoniae Visiani. Asia Minor.


2b.
Stems and inflorescence smooth. Leaves obviously dentate:

S. bornmüllerii Hausskn. [S. rhodanthum Bornm.]. Armenia Minor, Deli-Dagh ([herbarium] no. 3342, 1893).

Ser. 3. Ternata Berger

Shrubs with 3-4 flat leaves in whorls.

1a.
Stem roundish, ascending, 10-15 cm high. Leaves obovate, bluntly rounded, cuneate towards the base, 12-24 mm long, rosetted on the sterile shoots. Inflorescence with 3-4 branches. Flowers 4-partite, white; carpels eventually spreading stellately:

S. ternatum Michx.* (Bot. Mag. 1977; Praeger, fig. 85). Eastern U.S.A. Var. minor Praeger (fig. 85). Smaller in all parts. Related to S. nevii, etc., but with whorled leaves.

1b.
Stems 3 (4) angular-ribbed. Leaves round-spathulate on a broad base, 2 cm long, shorter than the internodes, the upper ones alternate. Flowers few, greenish-red, 5-partite. Fruit deep red:

S. rhodocarpum Rose* (Contr. U. S. Nat. Herb. XIII (1911) pl. 59; Praeger, fig.114). Monterey. An isolated species. [Sierra Madre, Monterey, Mexico: Praeger - R.E.].

Ser. 4. Stapfiana Berger

Rootstock creeping or somewhat thickened. Stems small, slender. Lower leaves opposite, larger above, crowded in whorls of 2-4. Inflorescence short fork-branched, few-flowered. Flowers very small.

1a.
Rootstock thickened. Branches 4-8 cm high:

S. filipes Hemsl. [S. trientaloides Praeger in Not. Bot. Gard. Edinb. XIII (1921) fig. 175). Burma, Hupeh. Var. major Hemsl. Leaves larger, in 1-2 whorls [S. pseudo-stapfii Praeger, l.c. fig. 174 (2)].

1b.
Rootstock creeping. Leaves apiculate. Petioles longer,slender:

S. stapfii Hamet (Praeger l.c. fig. 174). Tibet.

Ser. 5. Americana Berger


Shrubs with flat leaves, those on the sterile shoots crowded in rosettes. Flowers white. Petals free, or united at the base. American species. Resembling in habit the yellow-flowered ser. Rosulata.

1a.
Leaves small, to 12 mm long.


2a.
Rosettes persisting as winter buds. Stems 10-15 cm long, arched, prostrate, rooting, with small rosettes at the tips. Stem leaves distant, spathulate, recurved, upper side convex, underside flat, 9 mm long. Flowers to 1-2. Petals blunt, white at the base, red towards the tips. Nectaries with 2 diverging, toothed lobes:

S. longipes Rose* (Praeger, fig. 115). Morelos.


2b.
Rosettes and stems not so.



3a.
Leaves long-aristate, spathulate, 8-16 mm long. Stems 10 cm high. Cyme open. Sepals aristate. Petals narrow, apiculate, white, red above:

S. filiferum S.Wats. Chihuahua.



3b.
Leaves not so.




4a.
Plant hirsute or papillose.





5a.
Lower leaves hairy.






6a.
Lower leaves blunt, 8-12 mm long, numerous in the rosettes. Inflorescence flat. Sepals blunt. Petals white:

S. lumholtzii Robinson & Fernald. Sonora.






6b.
Lower leaves apiculate, rough-haired, 7-10 mm long. Sepals hirsute. Petals a little longer

S. puberulum S.Wats. Chihuahua.





5b.
Lower leaves rough.






7a.
Lower leaves 8-14 mm long, 2·5-5 mm wide, blunt,smooth dorsally. Stems 10-15 cm high, with apiculate leaves. Cymes 2·5-5 cm wide, soft-hairy,-like corn. Sepals bluntish. Petals white:

S. wootonii Britton. New Mexico, Arizona.






7b.
Lower leaves 6-8 mm long, blunt, rough on both sides. Stem to 10 cm long, with a compact cyme. Sepals leaf-like. Petals broad-ovate, widely spreading. Nectaries red:

S. griffithsii Rose. Arizona.




4b.
Plants glabrous.





8a.
Flowers white. Stems weak, prostrate, with many rosettes. Flowering stems erect, 7-10 cm high.






9a.
Leaves ovate, 6-10 mm long. Cyme dense. Petals spathulate, blunt, shortly acute, white, with pink:

S. wrightii A.Gray* (Praeger, fig. 72). New Mexico.






9b.
Leaves spathulate, 12 mm long, 4 mm wide. Cyme lax, 3-forked. Petals narrow-lanceolate:

S. nevii A.Gray* (Praeger, fig. 87). Virginia to Alabama. Var. beyrichianum Masters (Praeger, fig. 88). Growth looser, greener. Leaves more distant, the rosettes also looser.





8b.
Flowers red. Stems 10 cm high, densely leaved. Leaves narrow, 6-8 mm long, blunt. Sepals blunt. Carpels very divergent:

S. madrense S.Wats. Chihuahua.

1b.
Leaves larger, 2-3 cm long, blunt or with short points.


9a.
Petals free, white.



10a.
Plant glabrous. Leaves blunt.




11a.
Plant green, 15-20 cm high. Leaves 8-10 mm wide, to 3 cm long. Stem-leaves narrower, more pointed. Cyme to 10 cm wide; branches 1-2-forked. Sepals ovate, 2mm long. Petals narrow-lanceolate, acute, white. Carpels divergent, finely reticulate:

S. californicum Britton. North California.




11b.
Plant mealy white (pruinose). Leaves spreading, roundish-spathulate, 2-3·5 cm long. Stem 10-15 cm long. Cyme flat, lax:

S. bellum Rose* (Praeger, fig. 75) [S. farinosum Rose (Contr. U. S. Nat. Herb. XIII (1911) pl. 54); S. aleuroides Bitter]. Durango.



10b.
Plant hirsute. Leaves with short, red, somewhat deflexed apices. Cyme with 2-3 drooping, scorpoid branches. Petals delicate pink, reflexed:

S. versadense Thompson* (Praeger, fig. 76). Oaxaca.


9b.
Petals ± united at the base, red, reddish or cream-colour [Gormania Britton p.p.]. Leaves spathulate. 



12a.
Flowers cream-coloured, tinted pink. Leaves blunt, very crenate, 1-2 cm long, 1 cm wide. Pedicels 3-6mm long, sturdy. Petals long-lanceolate, acute, 10 mm. long, united in the lower quarter:

S. burhami (Britton) Berger [Gormania burhami Britton]. California.



12b.
Flowers red.




13a.
Plant 30 cm high. Leaves 2 cm long. Inflorescence paniculate, lax, 16 cm long, 10 cm wide. Sepals lanceolate, acute. Petals 11 mm long united almost to the middle:

S. laxum (Britton) Berger [Gormania laxa Britton; Echeveria gormania Nels. & Macbr.]. Oregon.




13b.
Plant lower, 10-15 cm high. Sepals ovate. Inflorescence dense. Petals 6-7 mm long, united to 1/4-1/3.





14a.
Leaves thin, crenate. Inflorescence 6 cm long:

S. sanhedrinum Berger [Gormania retusa Rose]. California (Sanhedrin Mts.).





14b.
Leaves thick, blunt, faintly grey-green. Inflorescence 5 cm wide. Petals very acute:

S. eastwoodiae (Britton) Berger [Gormania eastwoodiae Britton]. California.

Ser. 6. Alsinefolia Berger


Delicate shade- or hill-plants, with long-stalked flowers, glandularly hairy in the upper parts.

1a.
Lower leaves rhomboid-spathulate. Abruptly long-petiolate, hirsute on both sides, in lax rosettes. Stems slender, weak, 10-20 cm long, growing in a confused tangle. Stem leaves prolific, distant, similarly long-petiolate. Petals aristate, hirsute dorsally:

S. alsinefolium Allioni* (Praeger, fig. 92 - a not very characteristic, cultivated plant). Lake Alps (e.g., by Fontan, Tenda, etc.), Piedmont. On rock-walls in small, shady crevices, on walls, etc., from 600-1500 m.

1b.
Lower leaves spathulate, bluntly rounded, gradually narrowing, petiolate below, glabrous, in lax rosettes on the sterile stems. Flowering stems 10 cm high, glandularly hairy, like their scanty leaves. Petals somewhat narrower than the foregoing:

S. adenotrichum Wall.* (Ref. Bot. t. 296; Praeger, fig. 89) [S. anoicum Praeger; Cotyledon tenuicaulis and C. papillosa Aitch. & Hemsl.]. Himalayas. Also allied is S. rosulatum Edgew. [Umbilicus radicans Klotzsch]. Northeast Himalayas at 1300-2300 m. Lower leaves wider. Flowering stems lower. Petals less acute.

Ser. 7. Compacta Berger

1a.
Leaves 3-5 mm long, blunt. Flowers white or faintly reddish:

S. submontanum Rose. Zacatecas, Jalisco.

1b.
Leaves obovate, blunt, 3 mm long. Flowers white: 

S. compactum Rose* (Praeger, fig. 96). Oaxaca.

Here also could be mentioned S. andinum Ball. Peru, Chicla. Leaves semi-spherical, very small. Plant mat-forming, many stemmed, 5-7 cm high. Peduncle erect. Cymes sometimes 4-flowered, the centre flower sessile, the others short-stalked. Sepals elliptical. Petals twice as long, long-lanceolate, bluntish, deep red, united at the base. (Or perhaps belonging to the genus Altamiranoa?).

Ser. 8. Alamosana Praeger (sensu stricto)


Sterile stems 1 cm long. Leaves 6 mm long, densely compact, bluntish, grey-green. Flowering stems curved upwards, loosely leaved, sparsely branched, 7-13 cm high. Flowers few. Petals broad-lanceolate, reddish-white:

S. alamosanum S.Wats.* (Praeger, fig. 69). Northwest Mexico.

Ser. 9. Moranensia Berger


Small plants with forking branches from the base up, resembling S. acre, but with fewer and white flowers.

1a.
Base of the old leaves persisting, becoming white, surrounding the stem like a sheath. Plants 5-15 cm. Leaves long-ovate, 5 mm long, densely imbricate, red-tipped. Petals somewhat lengthened above the base:

S. liebmannianum Hemsl.* (Contr. U. S. Nat. Herb. XIII (1911) pl. 56; Praeger, fig. 95). Oaxaca.

1b.
Old leaf remnants not so persisting. Leaves somewhat more loosely positioned and more divergent, 3 mm long, 2 mm wide. Sepals not expanded at the base:

S. moranense H.B.K.* (Praeger, fig. 94). South Mexico, Real del Monte. Var. arboreum (Masters) Praeger. Taller, more branching, 15-25 cm high.

Ser. 10. Pulchella Berger

1a.
Flowers 4-partite, rose-red, on 3-5 simple, recurved branches with one 5-partite centre flower. Leaves 15mm long, green, with a forked spur at the base:

S. pulchellum Michx.* (Bot. Mag. 6223; Rümpl. Sukkul. fig. 28; Praeger, fig. 116). East North America.

1b.
Flowers 5-partite. Cyme branches simple or forked.


2a.
Flowers white. 



3a.
Stems erect, simple, slender.




4a.
Leaves not papillose, linear, subulate, terete, 6-9 mm long. Petals acute, ovate:

S. mellitulum Rose* (Contr. U. S. Nat. Herb. XIII (1911) pl. 57; Praeger, fig. 70). Chihuahua.




4b.
Leaves papillose, 1-2 cm long, semiterete. Petals lanceolate, acute:

S. semiteres Rose. Durango.



3b.
Stems ascending, branches sturdier than the foregoing. Leaves 9-12 mm long, widest at the base. Flowers almost sessile. Petals linear-lanceolate, reddened dorsally:

S. potosinum Rose* (Praeger, fig. 73). San Luis Potosi. 

Perhaps also allied: S. stelliferum S.Wats. New Mexico, Arizona, Chihuahua. Leaves 4-9 mm long. Carpels divergent. 


2b.
Flowers red, ± sessile.



5a.
Plant reddish, 5-8 cm high. Petals blunt, 5 mm long. Nectaries 3/4 as long as the filaments, linear. Carpels long-acute, eventually stellate:

S. calcaratum Rose. Hidalgo.



5b.
Plant green, with many slender stems. Petals 10 mm long-acute, lanceolate:

S. oxycoccoides Rose. Tepic.

Ser. 11. Alba Berger

1a.
Leaves of the flowering stems to 4-whorled, oblong, blunt, fleshy, green, papillose at the tip, 7 mm long, crowded on prostrate sterile shoots. Flowering stem 9-12 cm high, finely hirsute, especially in the inflorescence. Inflorescence slender:

S. monregalense Balb.* (Praeger, fig. 93) [S. cruciatum Desf.]. Italy, Corsica, SW. France. On shady rocks.

1b.
Leaves alternate or opposite.


2a.
Inflorescence racemous. Flowers short-pedicillate. Leaves 6 mm long, alternate or opposite, somewhat flat, obovate. Capsules erect, with short pistils. Flowering stems 7-10 cm long. Sterile stems mat-forming:

S. magellense Ten.* (Praeger, fig. 91) [S. brutium N.Terr.]. In alpine sites in Italy (Mt. Majella, Pollino), Dalmatia, Greece, Asia Minor, Algeria. Var. macrostylum Hal. & Bald. Stems less branched. Leaves on the sterile stems spathulate, often opposite. Carpels longer than the petals.


2b.
Flowers not racemous, but in small or larger cymes.



3a.
Plants hirsute or glandularly hairy.




4a.
Sterile shoots with rosette-like leaves. Plant mat-forming.





5a.
Petals long-apiculate and long-aristate, pale flesh-coloured, 3-striped. Leaves long-spathulate, somewhat flattened, papillosely soft-haired, like the whole plant. Flowering stems lateral from the rosettes, with orbicular-obovate semi-terete leaves. Cyme lax, 6-7-flowered:

S. tristriatum Boiss. Greece, Crete, in high alpine stations, on rocks. 





5b.
Petals short-apiculate. Leaves less flattened, glandularly hairy, blunt.






6a.
Petals barely united at the base. Plant 5-10 cm high, forming a dense mat:

S. hirsutum All.* (Praeger, fig. 105, not good). Portugal, Spain, Pyrenees, France, Piedmont. On mountains.






6b.
Petals up to 1/2 united. Flowers and the whole plant larger, sturdier:

S. winkleri (Willk.) Wolley-Dod* [Umbilicus winkleri Willk.; S. hirsutum var. baeticum Rouy] (Berger Crass. fig. 209, shown on front piece here, copy of Wilkomm Veget. der Erde I (1896) 263, fig. 17). South Spain.




4b.
Sterile stems not rosetted. Leaves usually opposite, ± spherical, roundish or obovate, upper side somewhat flat, 3-7 mm long, grey-green. Plant 2-6 cm high, glandularly hairy. Flowers to 2-4 on the forked branches. Sepals small, blunt. Petals ovate-lanceolate, yellowish at the base:

S. dasyphyllum L.* (Praeger, fig. 97, 98; Rümpl. Sukkul. fig. 31; Hegi Fl. Mitteleur. IV. 2. t. 140 (3), fig. 914, 915). North Africa, south and west Europe; on rocks and walls. Variable in size and hairiness:

Plant densely glandular: var. glanduliferum Moris [S. corsicum Duby]. 

Larger, with larger, more glandular leaves, and 6-partite flowers: var. sündermannii Praeger.

Plant glabrous or glandular, with 5-10 mm long leaves: var. macrophyllum Rouy & Camus.

Etc.



3b.
Plants glabrous.




7a.
Leaves without spurs.





8a.
Leaves narrow-linear, 6 mm long, 1 mm wide, grey-green or red, finely papillose. Plants forming a dense mat, glabrous. Inflorescence flat, dense, 2 cm wide. Petals lanceolate, apiculate:

S. lydium Boiss.* (Praeger, fig. 106). Asia Minor, in damp, mossy places in the sub-alpine region. Common in cultivation. S. tenellum Marsch. Bieb. Inflorescence less flat. Leaves of the sterile stems shorter, blunter. Flowers somewhat longer pedicillate. Petals bluntish. Armenia.





8b.
Leaves broader, fleshier.






9a.
Leaves 4-7 mm long. Flowers less numerous.







10a.
Leaves opposite, in 4 (5) rows on the sterile stems; alternate on the flowering stems, roundish or obovate, mealy-white, often reddened, 3-4 mm long. Flowers short-pedicillate. Petals white with a red middle nerve:

S. brevifolium DC.* (Praeger, fig. 99, 100). Morocco, south-west Europe. Var. quinquefarium Praeger. Off-shoots thicker. Leaves larger (5 mm) in 5 rows.







10b.
Leaves alternate, 2-7 mm long.








11a.
Leaves elliptic, green or reddened. Inflorescence with 2-3 branches, each with 3-6 white flowers reddish on the back:

S. anglicum Huds.* (Praeger, fig. 101). West Europe, from Spain to Norway. Var. minor Praeger. Smaller in all parts. Flower deeper red. S. melanantherum DC. Similar, but leaves grey-green, somewhat grooved on upper side and somewhat attenuate. Flowers smaller, pink, with a dark middle nerve. Anthers deep violet. Sierra Nevada at alpine heights by waterfalls, Atlas.








11b.
Leaves ± cylindrical to spherical or oblong, 2-5 mm long.









12a.
Leaves 2-4 mm long, spherical-cylindrical. Flowering stems 8-12 mm long. Sepals ovate-lanceolate. Petals apiculate, purple-red:

S. serpentini Janch. Albania.









12b.
Leaves 2·5 mm long, 2 mm broad, semiterete. Flowering stems short.  Sepals oblong, deltoid. Petals bluntish, rose red:

S. erythraeum Griseb. Serbia, Bulgaria, Macedonia, in alpine areas on rocks.






9b.
Leaves 8-15 mm long. Flowers copious in many-branched dense, flatly rounded cymes.







13a.
Leaves ± cylindrical, smooth, shining, variable in shape and size.








14a.
Plant mealy-white, mat-forming, creeping. Leaves dense, in 4-6 rows, very blunt, slightly flattened on upper and lower sides. Inflorescence with 2-, 3- or more forked branches. Flowers sessile:

S. farinosum Lowe. Madeira, at about 1000 m above sea-level.








14b.
Plant green, sterile stems mat-forming:

S. album L.* (DC. Pl. gr. t. 22; Praeger, fig. 102, 103; Hegi Fl. Mitteleur. IV. 2. t. 140 (8), fig. 916, 9l7). North Africa, Europe, west and north Asia, to the sub-alpine regions, especially on chalk. Variety with smaller, thicker leaves and smaller flowers; inflorescence less copiously flowered; petals 3-4 mm long: var. athoum DC. A yet smaller form of this, described as a variety: var. rhodopaeum (Podp.) Hayek, Balkans. Inflorescence many-flowered; petals 2-3 mm long: var. micranthum (Bast.) Hegi [S. clusianum Guss.]. Leaves purple-red; flowers pink, darker on the dorsal nerve: var. murale Praeger. Similar to the last type, but the leaves subulate, acute: var. acutifolium Ledeb., Caucasus.







13b.
Leaves ± ovate-rhomboid, somewhat flattened, in 5 dense rows on the short sterile stems, with fine, short, papillose, grey hairs, frequently suffused with red:

S. gypsicolum Boiss. & Reut.* (Praeger, fig. 104). Spain, Portugal.




7b.
Leaves long linear, almost sessile, 8 mm long, lengthened in a spur at the base. Stems slender, the flowering ones 3-5 cm high. Inflorescence with at most 2-3 spreading branches. Sepals ovate, acute. Petals thrice as long, lanceolate, acute, white, reddish or greenish keeled:

S. gracile C.A.Meyer* [S. alberti Praeger, fig. 107, 108, not Regel!]. Caucasus.

Key to the series

Flowers yellow

1a.
Leaves thick, spherical to ovate.


2a.
Leaves opposite, loosely attached, finely and shortly hairy. Mexico.
Ser. 12. Stahliana


2b.
Leaves alternate.



3a.
Leaves on the stem scattered, broad based. Mexican species
Ser. 13. Oaxacana



3b.
Leaves densely crowded on the short sterile stems, translucent green, looser and larger on the flowering stems. Mexico
Ser. 14. Diversifolia

1b.
Leaves more slender or thinner.


4a.
Leaves small or tiny, ± flat or cylindrical.



5a.
Leaves ciliate on margins, densely imbricate on the prostrate, catkin-like stems. Mexico



Ser. 15. Humifusa



5b.
Leaves not ciliate, or the stems not catkin-like.




6a.
Leaves wider towards the tip. Tiny plants. Petals scarcely longer than the sepals



Ser. 16. Alpestria




6b.
Leaves widest at the base, ovate-deltoid, blunt, adjacent
Ser. 17. Acria




6c.
Leaves ± cylindrical.





7a.
European species
Ser. 18. Mitia





7b.
East Asiatic species
Ser. 19. Hametiana


4b.
Leaves larger, linear to spathulate.



8a.
Leaves alternate.




9a.
Leaves ± terete, usually acute.





10a.
Carpels ± erect. European-American species
Ser. 20. Rupestria





10b.
Carpels spreading. American species
Ser. 21. Occidentalia




9b.
Leaves terete, clavate, blunt
Ser. 27. Clavifolia




9c.
Leaves flatter, or quite flat.





11a.
Leaves not rosetted
Ser. 22. Orientalia





11b.
Leaves in rosettes on the sterile stems. American species
Ser. 23. Rosulata



8b.
Leaves opposite or to 3-5 whorled, often alternate on the flowering stems.




11a.
Leaves spathulate, thick
Ser. 24. Divergentia




11b.
Leaves more linear, or lanceolate.





12a.
Leaves linear, lanceolate, to clavate, sometimes alternate on the flowering stems. East Asiatic species
Ser. 25. Chinensia





12b.
Leaves narrow linear, almost terete. Stems slender. Mexico
Ser. 26. Galioidea

Ser. 12. Stahliana Berger


Stemlets wiry, finely hairy. Leaves opposite, oblong-orbicular or ovate, brownish green, finely hairy, 12 mm long, 6 mm thick. Cyme 2-3-branched, with a central flower. Flowers very shortly petiolate. Petals lanceolate, acute:

S. stahlii Solms.* (Bot. Mag. 7980; Praeger, fig. 127; Berger Crass. fig. 208J, K). Puebla. Common in cultivation, since the freely falling leaves very easily produce shoots.

Ser. 13. Oaxacana Berger


Stemlets plentifully branched. Branches spreading, rooting, finely pimply-rough. Leaves flat on the upper side, with a broad base, blunt, thickened on the back, somewhat grey-green, 6 mm long 3 mm wide. Flowers 1-4:

S. oaxacanum Rose* (Praeger, fig. 146). Oaxaca. Probably also allied: S. polyrhizum Praeger* (fig. 185), Mexico, with sturdier, prostrate, pimply, rooting stemlets, and also with reddish aerial roots. Flowers not known.

Ser. 14. Diversifolia Berger


Leaves arranged in rows on the sterile stems, grey-green, papiliose, 5 mm long. Flowering branches spreading, weakly branched, 1-3-flowered. Flowers short-pedicillate. Sepals leaf-like. Petals twice as long, broad lanceolate, narrowed towards the base, shortly apiculate, spreading, Nectaries right-angled:

S. diversifolium Rose* (Praeger, fig. 77). Oaxaca.

Ser. 15. Humifusa Berger


Stemlets at first spherical, eventually catkin-like, to 2·5 cm long, mat-forming. Leaves flat, obovate, eventually reddish, ciliate on margins and tips. Inflorescence short, with blunt bracts, 1-flowered. Sepals ovate, ciliate. Petals twice as long, ovate, acute. Nectaries cuneate:

S. humifusum Rose* (Contr. U. S. Nat. Herb. XIII (1911) pl. 55; Praeger, fig. 141; Berger Crass. fig. 208L, M). Queretaro.

Ser. 16. Alpestria Berger


Dwarf shrub. Leaves on the sterile stems almost rosetted, crowded, small, upper side flat, convex dorsally, obovate to almost linear, glabrous. Flowering stems 2-7 cm high, 2-5-flowered. Flowers small. Sepals erect. Petals a little longer, 3 mm.

1a.
Petals blunt, yellow:

S. alpestre. Vill.* [S. repens Schleich.] (Praeger, fig. 150; Hegi Fl. Mitteleur. IV. 2. fig. 917c, 919). Pyrenees to Asia Minor, at 1100-3500 m.

1b.
Petals acute, with recurved awns, yellow flushed red. 

S. horakii Rohl. [S. alpestre var. horakii Rohl.]. Montenegro, Bulgaria.

Ser. 17. Acria Berger


Low shrubs, forked-branched from the base, the sterile stems mat-forming. Leaves ± ovate, widest towards the base, ± imbricate, looser on the flowering stems. Cymes fork-branched, with a central flower.

1a.
Flowers 1-3, sessile. Leaves densely adpressed, very small. Stems cypress-like:

S. cupressoides Hemsl.* (Praeger, fig. 142). Oaxaca. S. muscoideum Rose is very similar.

1b.
Flowers 3-5 or more. Leaves not cypress-like adpressed, ovate-deltoid, blunt, 4-5 mm long. Sterile stems mat-forming.


2a.
Dead leaves plentiful, white, densely clothing the stems. Sturdier. Leaves adpressed. Inflorescence with 2-4 erect spreading branches. Flowers sessile:

S. sartorianum Boiss. Balkan regions, Serbia to Dobrudscha and Greece. Nearly related is S. novakii Domin in Bull. Intern. Ac. Sci. Bohême XXXIX (1929) 11 t. IV [S. sartorianum Boiss. var. novakii Domin]. Stems very prolific, slender, hard, with persisting dead leaves at the base. Leaves narrower, long-linear, spreading, 5 mm long cyme forked; branches more flowered. Flowers short-pedicillate. Petals narrow, acute, about 5 mm long. East Serbia, on chalk rocks, near Nisch. [Erroneous citation: S. sartorianum var. novakii Domin described in Rozpr. Ceske Akad., Math. -Nat. 39 no. 19 (1929) – L.S.].


2b.
Dead leaves usually not persistent.



3a.
Petals linear-lanceolate, acute, three times as long as sepals. Inflorescence with 2-5 branches:

S. acre L.* (DC. P1. Gr. t. 117; Hegi Fl. Mitteleur. IV. 2. t. 140 (4); Praeger, fig. 143). Europe, to 2300 m in S. Alps, Iceland, North Africa, NW. Asia, on rocks, walls, etc. Common everywhere. Escape in east North America. The plant has a sharp pepperish taste (“wall pepper”). Remarkably variable in the size and positioning of leaves and flowers, height of stem, etc., also as to locality and origin. 

var. glaciale (Clarion) Duby. Stems creeping, rooting. Branches short. Flowers rather large, 3-4, densely arranged. France, Alps, Pyrenees. 

var. grandiflorum Beck. Petals 8-9 mm or to 31/2 times as long as the sepals.  

var. sexangulare (L.) Koch [S. sexangulare L., misapplied by others]. Lower leaves 6-rowed. Inflorescence denser leaved. Taste not sharp.

var. wettsteinii (Freyn) Hegi. Petals broad-ovate, spreading almost at right-angles. Flowering branches 2-3-flowered. In the Alps, by Graz.

var fastigiatum Beck. Flowering stems branched, the stems quite erect, of equal height. Leaves dispersed, small, spherical-ovate. Lower Austria.

var. imbricatum Beck. Leaves of flowering stems densely imbricate from the base to the inflorescence, quite sheathing the stem, broad ovate, as long, or a little longer than wide. Petals large, 8-9 mm. Herzgovinia, Dalmatia.

var. neglectum (Ten.) Vis. Leaves oblong, a little fleshy, more spreading, not sharp tasting. Petals wider, lanceolate. Balkans.

var. robustum Vel. Twice as large in all parts. Inflorescence lax. Bulgaria 

var. majus Masters* (Praeger, fig. 144). Very robust. Leaves in seven rows. Bright green. Flowers larger. Morocco. Cultivated as S. maweanum Hort. 

Further fm. pentagona Pacher. Sterile stems with leaves in 5 rows. Karnten. 

Recently, K. Domin ([Sedum krajinae and its nearest allies] in Rozpr. Ceske Akad., Math. -Nat., XXXIX (1929)1-21 t. I-V) has described some further subspecies and varieties of S. acre:

(1) S. robustum Domin (l. c. t. III) = acre var. robustum Vel., see above.

(2) S. zlatiborense Domin (l. c. t. IV). Stems erect, little-branched, 5-8 cm high. Leaves densely imbricate, broad-ovate or deltoid-ovate, 4-4·5 mm long, 2·5 mm wide, persisting after dying. Cyme forked with short, at most 3-flowered, branches. West Serbia, on serpentine rocks near Zlatibor. Allied to S. robustum Domin.

(3) S. rohlenae Domin (1. c. t. V) [S. acre var. rohlenae Domin]. Stems stiffly erect, little branched. Leaves densely imbricate, long-ovate, drying white. Cymes forked. Montenegro, Istria.

(4) S. krajinae Domin (l. c. t. I, II). Mat-forming, pale or fresh green, hardly 10 cm high. Stems thick, erect or ascending, all densely leaved with spreading leaves. Leaves broad ovate-deltoid to ovoid, very blunt, widest at the middle, 4·5-5 mm long, 3·5-4 mm wide, very thick, and convex on both sides, with a short thick spur at the base. Cyme with 2 erect, at most 4-flowered, branches. Flowers almost sessile, 1·25-1·5 cm wide. Petals lanceolate or narrow ovate-lancecolate, bright yellow. Plant tasteless. South Slovakia, on trachyte rocks near Kovacov. 

(5) S. acre var. umbrosum Domin (l. c. t. II). Shade type, with slender, arched, loosely leaved stems to over 20 cm long. Branches of the forked cyme many-flowered. Flowers distant, pedicillate, more pale coloured. Böhmen, on mountains near Grosz-Kaudern.

(6) S. acre var. degenianum Domin. Loosely mat-forming. Leaves on the sterile stems crowded, on the flowering ones looser, broad ovate, the lower ones drying white. Branches of the forked cymes erect, with 3-6 rather large flowers. Hungary, on sandhills of Csepel Island. (According to Domin perhaps = acre × hillebrandii).

(7) S. acre var. confertum Domin. Leaves also crowded on the flowering stems, but not imbricate. 

The separation of the British form as S. drucei Graebner is not justified (Ostenfeld, in J. Bot. LV (1917) 350; Praeger in Irish Naturalist XXVII (1918) 31). The herb of S. acre is used internally against dysentery; it is useful as a folk remedy for epilepsy. Hugo Schulz in Vorles. Wirkung u. Anwend. Deutsch. Arzeneipflz. 2 ed. (1929) 225 has isolated in small quantities from the fresh sap of the wall-pepper, a substance which yielded an alkaloid reaction. (See Berger Crass. 367-8 for further details of biochemistry of Crassulaceae).



3b.
Petals ovate, shortly acute, twice as long as the sepals.




4a.
Plant low. Cyme 1-2-partite, with 3-5 pale yellow flowers:

S. ponticum Vel. Bulgaria, in coastal regions of the Black Sea. 




4b.
Plant taller, 7-15 cm. Flowers to 3-5:

S. greggii Hemsl. San Luis Potosi, Tamaulipas.

Ser. 18. Mitia Berger


Leaves linear, blunt, usually spurred; papillose in some species. Cyme forked, flat and lax. Carpels eventually diverging.

1a.
Leaves papillose, 5 mm long, the dead ones persisting. Cyme flat. Petals ovate-lanceolate, golden yellow:

S. hillebrandii Fenzl. South-east Europe.

1b.
Leaves not papillose.


2a.
With another short, 2-4-flowered, axilliary scorpoid cyme below the 2-3-branched dense cyme. Flowers sessile. Sepals blunt. Petals narrow-lanceolate. Leaves not spurred at the base:

S. laconicum Boiss. & Heldr. Thessaly, Greece, Asia Minor, Syria.


2b.
With no scorpoid cyme below the inflorescence.



3a.
Leaves 3-6mm long, blunt, shortly spurred at the base, densely 6-rowed on the sterile stems. Lower flowers short-petiolate: 

S. mite Gilib.* (Hegi Fl. Mitteleur. IV. 2. t. 140 (5), fig. 920) [S. sexangulare auct. (Praeger, fig. 155); S. boloniense Lois.]. Europe. Although less common than S. acre, often confused therewith. Var. montenegrinum Horak has much thinner leaves, acute sepals and subulate, pointed petals. Montenegro.



3a.
Leaves 8-10 mm long, larger-spurred, rather narrowed, and more acute towards the tip, somewhat grey-green, with a white base on fading:

S. stribrnyi Vel.* (Praeger, fig. 145). Bulgaria, Macedonia, Thessaly.

Ser. 19. Hametiana Berger [Japonica Maxim. p.p.]


Small shrubs with small, alternate, ± linear or subulate to oval, spurred leaves. East Asiatic species (summary after R. Hamet in Journ. Bot. LIV (1916) Suppl. 30).

1a.
Carpels slightly united at the base, divergent, gibbous centrally.


2a.
Leaves not widened at the base, with a simple spur, 12 mm long. Flowers yellowish-white. Sepals not spurred, as long as the petals. Stems 7-10 cm high, many branched:

S. multicaule Wall.* (Praeger, fig. 152). Himalayas, China, Japan.


2b.
Leaves wider at the base, 4-6 mm long, spurs blunt. Sepals spurred. Petals acute. Flowering stems 4-8 cm high:

S. heckelii Hamet. East Tibet.

1b.
Carpels slightly united at the base, ± erect, smooth on the inner side.


3a.
Extent of insertion of the epipetalous stamens longer than the free extent.



4a.
Petals entire. Plant 8-10 cm high. Leaves spurred, 6-7 mm long, 2-3·2 mm wide:

S. feddei Hamet. China.



4b.
Petals erose (or serrate). Leaves linear, acute, 4-9 mm long. Spur 3-lobed. Sepals not spurred, linear. Petals ovate-lanceolate, aristate. Stems 9-20 cm high:

S. daigremontianum Hamet. West China.


3b.
Extent of insertion of the epipetalous stamens shorter than the free extent.



5a.
Placenta of carpels short, ± gibbous, at base of the carpel. Leaves and sepals spurred, leaf spurs usually 3-lobed. Flowers greenish-yellow. Nectaries spathulate. Plant small, only 5 cm high. Leaves 6 mm long:

S. celiae Hamet* (Praeger, fig. 153). Yunnan.



5b.
Placenta longer.




6a.
Sepals spurred.





7a.
Leaves long-ovate deltoid, acute, broadened at the base, 2-3 mm long. Plant 6-7·5 cm high. Sepals long-ovate, aristate:

S. dugueyi Hamet. West China.





7b.
Leaves linear-lanceolate, distinctly broader at the base, acute. Sepals long-lanceolate, acute. Petals lanceolate, acute, aristate:

S. platysepalum Franchet.





7c.
Leaves long-linear, deltoid, slightly broadened a the base, acute, 4-6 mm long. Plant 3-8·5 cm high. Sepals ± linear, acute. Petals oblong-lanceolate, aristate:

S. rosei Hamet. West China.




6b.
Sepals not spurred.





8a.
Leaves distant, linear-ovate 3-7 mm long, with unlobed spurs. Plant 5-9 cm high. Sepals ± linear. Petals long-aristate.

S. susannae Hamet. West China.





8b.
Leaves crowded.






9a.
Leaves broad-lanceolate, with a simple spur. Sepals broad-lanceolate. Petals acute, short-aristate:

S. barbeyi Hamet.






9b.
Leaves linear, spur lobed and the lobes dentate or ciliate. Sepals ± linear. Petals acute, short-aristate:

S. beauverdii Hamet.

1c.
Carpels united, erect or almost erect, not gibbous.


10a.
Sepals not spurred. Stems thin, moss-like, many-branched, 6-8 cm high. Leaves 3-6 mm long, spur ± lobed. Flowers whitish-yellow. Petals distinctly clawed:

S. trullipetalum Hook. fils & Thoms. Himalayas. Yunnan.


10b
Sepals spurred. Petals not clawed.



11a.
Leaves and sepals with smooth margins. Sepals linear. Petals linear-lanceolate, short-aristate:

S. pampaninii Hamet.



11b.
Leaves and sepals long-papillose on the margins. Flowering stems 4-6 mm high. Leaves 3·5-5 mm long and to 1·8 mm wide. Sepals linear-ovate. Petals ovate-lanceolate, acute, aristate, somewhat narrower at the base:

S. gagei Hamet. Sikkim.

Ser. 20. Rupestria Berger


Mat-forming shrubs with plentiful sterile sterms. Leaves alternate, ± cylindrical, acute, with soft thorn-tips spurred at the base, becoming smaller towards the tips of the flowering stems. Also the carpels not stellate at maturity.

1a.
Inflorescence drooping in bud.


2a.
Leaves flat on the upper side, green or grey-green, clustered together on the sterile stems into spherical tufts. Petals long-linear, bluntish, golden-yellow:

S. rupestre L.* [S. elegans Lejeune, S. pruinatum auct.] (Praeger, fig 156). West Europe: Spain, France, west Germany to Holland.


2b.
Leaves convex on the upper side also. Plant grey-green or grass-green (var. viride Koch). Sterile stems creeping or ascending, leafy along the entire length. Petals acute, bright yellow:

S. reflexum L.* [S. rupestre auct.] (Hegi Fl. Mitteleur. IV. 2. t. 140 (6); Praeger, fig. 157). West, north and central Europe, in numerous varieties. Escape in east North America. A curious fasciation (var. cristatum Praeger* (fig. 158; Hegi Fl. Mitteleur. IV. 2. fig. 921) [S. cristatum Schrad.] is often in cultivation. A plant with pale yellow flowers is var. albescens (Haw.) Rouy & Cam., Thessalonia?

1b.
Inflorescence erect in bud.


3a.
Inflorescence dense and many-flowered.



4a.
Leaves finely papillose, flat on the upper side. Flowering stems 9-12 cm high. Flowers bright yellow. Sepals lanceolate:

S. stenopetalum Pursh* (Praeger, fig. 161). Central and west North America. 



4b.
Leaves not papillose.




5a.
Sepals deltoid-ovate. Petals long-lanceolate, concave on the upper side, with blunt tips, greenish-white. Flowering stems 15-20 cm high. Largest species of the group, ± erect, with large leaves:

S. sediforme (Jacq.) C.Pau* [Sempervivum sediforme Jacq.; S. altissimum Poir.; S. nicaense All.] (DC. Pl. Gr. t. 40; Praeger, fig. 159). Mediterranean regions. Var. montanum Griseb. has a crowded inflorescence and more acute sepals and petals.




5b.
Sepals lanceolate, long, acute. Petals narrow lanceolate, acute ± erect, whitish, seldom bright yellow. Sterile stems ± creeping:

S. anopetalum DC.* [S. ochroleucum Chaix; S. rupestre ochroleucum Hegi & Schmid] (Praeger, fig. 160). South Europe, from Spain to SW. Germany, at least to Asia Minor. Var. montanum Rouy & Cam. is finely glandular in the inflorescence.


3b.
Inflorescence lax, 2-branched, with 2-3 flowers. Sepals grooved dorsally, not convex.



6a.
Leaves of the sterile stems drying at flowering time, the base stem-clasping, whitish, tips thin, awn-like, bent:

S. tenuifolium (Sibth. & Smith) Strobl.* [Sempervivum tenuifolium Sibth. & Smith; S. amplexicaule DC. (Praeger, fig. 163); Sedum rostratum Ten.]. Mediterranean Europe from Spain to Asia Minor. Algeria in rock fissures, up to 1,000 m.



6b.
Leaves not similarly desiccating, slender, strongly grey-green:

S. pruinatum Brot. (Praeger, fig. 162). Portugal.

Ser. 21. Occidentalia Berger


Shrubs similar in habit to Rupestria but with leaves f1at on the upper side and more lanceolate, frequently spurred, and with small shoots in the axils. Carpels spreading. North American species.

1a.
Leaves not ciliate.


2a.
Leaves 1-2·5 cm long, 2-3 mm wide, with a short spur. Flowering stems 10-25 cm high, often reddened, with short sterile shoots at the base and in the leaf axils. Cyme 3-branched, with a central flower, dense but few-flowered. Sepals 1/3 the petals:

S. douglasii Hooker* (Praeger, fig. 151). British Columbia to California and Idaho.


2b
Leaves 1-1·5 cm long, 3-5 mm wide, papillose, with long spur. Stems 6-12 cm high. Cyme small, dense, few-flowered. Sepals 1/2 the petals:

S. shastense Britton. Northern California (Mt. Shasta).

1b.
Leaves ciliate (at least, the lower ones), 1-2 cm long, 1·5-3 mm wide, with short shoots in the axils. Stems 5-12 cm high. Cyme small:

S. ciliosum Howell. Oregon, in coastal mountains.

Ser. 22. Orientalia Berger [Japonica Maxim. p.p.]


 Shrubs. Leaves usually alternate, occasionally opposite, from long-linear to spathulate, bluntish, often spurred at the base. Cyme flat with 2-3 forked divided branches. Bracts usually leaf-like. Flowers short-stemmed. Carpels spreading, ± stel1ate at maturity. Seeds finely mammilate. China, Formosa, Japan. 

1a.
Leaves ± distinctly spurred at the base.


2a
Leaves long-elongate.



3a.
Leaves acute, 2 cm long, 6 mm wide, shortly spurred. Plant 15 cm high. Stemlets persisting. Leaves falling in autumn. Cyme flat. Sepals very unequal, the longest about as long as the acute petals. Flowers from pale yellow to deep orange yellow with red:

S. variicolor Praeger* (fig. 137). Yunnan. 



3b.
Leaves blunt.




4a.
Spur 3-toothed. Leaves 1-1·5 cm long, 2·5 mm wide. Sepals slightly narrowed at the middle, almost as long as the narrow, blunt petals. Stems 7-15 cm high:

S. margaritae Hamet [S. chauveaudi var. margaritae Hamet]. Yunnan.




4b.
Spur simple, very short. Leaves semi-terete, 6 mm long rather crowded, especially on the sterile stems. Sepals long-linear, blunt, shortly spurred, at the base. Petals oblanceolate, acute. Stemlets akin to S. album, 10-15 cm high:

S. japonicum Siebold* (Praeger, fig. 149). Japan, East China. Var. senanense Makino: stemlets thinner. Leaves smaller, often reddened. Japan, in alpine stations.


2b.
Leaves obovate.



5a.
Plant small, 5-9 cm high. Flowering stems, leaves, bracteoles, flowerstalks and sepals hirsute. Leaves blunt, 5-7·5 mm long. Inflorescence lax. Sepals ovate. Petals likewise, blunt, not hirsute:

S. giajai Hamet. Szechuan.



5b.
Plants taller, 13-15 cm high, not hirsute. Leaves larger. Sepals spurred, slightly longer than the petals. Inflorescence dense, to 3 cm long and 2·5-3·5 cm wide. Nectaries terete, widened and concave in the upper part, longer than wide:

S. morotii Hamet. East Tibet.

1b.
Leaves not spurred at the base, oblong or spathulate, petiolate.


6a.
Small plants similar to S. magellense or S. alpestre. Leaves spathulate, petiolate, 8 mm long, 2-4 mm wide, in part opposite. Cyme branches 2-5-flowered. Bracts leaf-like. Flowers 8 mm wide. Sepals and petals almost equal in length:

S. subtile Miq. Japan, in alpine altitudes, in damp places. 


6b.
Larger plants.



7a.
Leaves 1-2·5cm long, 3-7 mm wide, obovate-spathulate or lanceolate-spathulate, narrowed below, more often opposite. Flowers 15 mm wide. Sepals unequal, obovate or oblong:

S. alfredi Hance. China, Formosa, Japan. 



7b.
Leaves to 5 cm long or longer, 1-2·8 cm wide, petiolate, oblong, blunt. Flowering stems papillose-mammillate above, densely and many-flowered. Sepals unequal. Petals long-lanceolate:

S. engleri Hamet. Yunnan.

Ser. 23. Rosulata Berger [Gormania Britton, in Bull. N. Y. Bot. Gard. III (1903) 29 as a genus, in part]. 


Bushy, with flat, ± spathulate, alternate leaves, which cluster together like rosettes on the sterile, often runner-like, stems. Flowering stems loosely leaved. Cyme usually flat. Petals often united at the base. Western North America.

1a.
Petals free.


2a.
Carpels ascending or erect.



3a.
Leaves pruinose. 




4a.
Leaves spathulate, very blunt, shortly apiculate, often flushed red, in dense flat rosettes. Flowering stems erect 7-13 cm long, with distant, small, oblong leaves. Inflorescence flat. Ripe carpels spreading:

S. spathulifolium Hook.* (Praeger, fig. 138). California to British Colombia. Much cultivated by us. Also a larger form thereof (var. majus Praeger) and a deep red (var. purpureum Praeger). Akin also S. pruinosum Britton, California. Densely white pruinose. Carpels erect.




4b.
Leaves acute papillose on margins. Flowers almost sessile:

S. anomalum Britton. SW. California.



3b.
Leaves not pruinose, fresh green, ovate-spathulate. Flower stems short and thick. Stems 7-10 cm high:

S. yosemitense Britton. California, Yosemite Park.


2a.
Carpels very divergent.



5a.
Leaves oblanceolate or spathulate. Stems to 25 cm high. Flowers ± sessile:

S. leibergii Britton. Oregon, Washington. 



5b. Leaves very wide spathulate, blunt:

S. woodii Britton. Oregon.

1b.
Petals ± united at the base [Gormania Britton as a genus]. 


6a.
Tips of the corolla acute, rather longer than the stamens.



7a.
Leaves spathulate to obovate-cuneate.




8a.
Petals united to 1/3 or higher. Inflorescence elongated, 15 mm long, dense. Flowers pale yellow, 1 cm long:

S. watsoni (Britton) Berger [Cotyledon oregonensis S.Wats.; Gormania watsoni Britton; Echeveria watsoni Nels. & Macbr.]. North Oregon, in Cascade Mountains.




8b.
Petals united to 1/4.





9a.
Sepals ovate, bluntish, 2 mm long. Petals 5-6 mm long, yellow:

S. obtusatum A.Gray [Gormania obtusata Britton; Echeveria obtusata Nels. & Macbr.]. California.





9b.
Sepals long-lanceolate, bluntish, 3 mm long. Petals light yellow, 7 mm long, bluntish:

S. hallii (Britton) Praeger [Gormania hallii Britton; Echeveria hallii Nels. & Macbr.]. Central California. 



7b.
Leaves obovate-orbicular. Petals united at the base, lanceolate, acute, 6-8 mm long:

S. debile S. Wats. [Gormania debilis Britton; Echeveria debilis Nels. & Macbr.]. Utah, Nevada, Idaho, East Oregon.


6b.
Tips of the corolla long acute, corolla erect, 8-11 mm long, shortly united at the base, much longer than the stamens. Leaves cuneate-spathulate, blunt, green, to 1·7 cm long:

S. oreganum Nutt.* (Praeger, fig. 140) [Gormania oregana Britton; Echeveria oregana Nels. & Macbr.]. Northern California to Alaska.

Ser. 24. Divergentia Berger


Habit similar to ser. Rosulata, but the leaves much thicker and usually opposite. Petals free. Western North America.   

1a.
Plant grey-green, suffused red. Young stems red. Leaves obovate, not always opposite, roundish and blunt, abruptly contracted towards the stem and semi-stem-clasping, much thickened dorsally, flat ventrally. Flowers not numerous, 25 mm wide. Petals long-ovate:

S. rubroglaucum Praeger* (fig. 125). California, Yosemite Park.

1b.
Plant green. Stemlets reddish. Leaves obovate or obovate-spathulate. Cyme 2-5-branched, forked, with a flower in the centre. Flowers 2 cm wide. Carpels soon diverging:

S. divergens S. Wats.* (Praeger, fig. 126). Oregon, British Columbia.

Ser. 25. Chinensia Berger


Shrubs with erect or prostrate stems. Leaves to 2, 3, 4-5 whorled, linear to lanceolate, acute or blunt, usually spurred at the base, often alternate on the flowering stems. Flowers in forked cymes. China, Japan.

1a.
Leaves to 3-whorled.


2a.
Leaves blunt, oblong-lanceolate, widest above the middle. Inflorescence dense, copiously leaved. Stems prostrate:

S. chauveaudi Hamet* (Praeger, fig. 129). Yunnan. Probably akin is S. bracteatum Diels. South Yunnan. With a 3-partite cyme and large leaf-like bracts. Leaves unknown.


2b.
Leaves acute, widest at the middle. Sterile stems prostrate:



3a.
Leaves lanceolate, acute, 2 cm long, 6 mm wide, bright green. Sterile stems 30 cm or more long, prostrate, rooting at the tips. Cyme with 3-forked twiggy branches, flat. Petals narrow-lanceolate, acute, spreading, somewhat longer than or as long as the sepals. Ripe carpels spreading, overtopped by the persisting sepals:

S. sarmentosum Bunge* (Praeger, fig. 130). N. China, Japan. 



3b.
Leaves linear, 2-3·5 cm long, 3 mm wide. Cyme flat, 4 cm wide, with 2-3-forked branches. Flowers sessile. Sepals yellowish, narrow-lanceolate. Petals likewise, twice as long, long-acute:

S. lineare Thunb.* (Praeger, fig. 131). China, Japan. Var. robustum Praeger*. Stronger, grey-green, more branched. Cyme more leafy. Flowers larger, paler. Var. variegatum Praeger* [S. sarmentosum variegatum Hort.; S. carneum variegatum Hort.]. The leaves ornamented with white marginal stripes.

1b.
Leaves to 4-5 whorled.


4a.
Leaves blunt, whorled also on the flowering stems;



5a.
Leaves narrowed, petiolate below, not spurred, spathulate-obovate, 12 mm long. Inflorescence 2-3-branched, branches 2-3-flowered. Petals ovate-lanceolate:

S. zentaro-tashiroi Makino* (Praeger, fig. 128). Japan.



5b.
Leaves sessile, spurred, obovate-lanceolate, 5-9 mm long. Inflorescence many-flowered. Plant 7-12 cm high:

S. yvesi Hamet. Szechuan.


4b.
Leaves acute.



6a.
Leaves oblong or linear-spathulate, alternate on the flowering stems:




7a.
Leaves oblong, somewhat pointed. Carpels united to the middle, stellate, spreading. Seeds finely mammillate:

S. chrysastrum Hance. South China.




7b.
Leaves long-linear or linear-spathulate, acute, 1·2-3·5 cm long, spurred. Inflorescence dense, many-flowered. Carpels erect. Seeds finely mammillate 

S. bergeri Hamet. Yunnan.



6b.
Leaves narrow-lanceolate, short-spurred, whorled on the flowering stems, to 1 cm long, 2 mm wide. Ripe carpels stellate:

S. quaternatum Praeger. Hupeh, Yunnan.

Ser. 26. Galoidea Berger


Stems ascending and erect, thin and delicate, bare, fresh green, 10-20 cm high. Leaves usually to 3-5-whorled, the upper ones alternate, narrow-linear, almost terete, somewhat densely arranged above, 6-15 mm long, not spurred at the base. Cyme flat, forked, with central flowers. Flowers sessile, loosely arranged. Sepals unequal. Petals twice as long, narrow, acute. Carpels somewhat divergent:

S. mexicanum Britton* (Praeger, fig. 133) [S. sarmentosum Masters excl. var.]. Mexico, near the capital. Cultivated for long past.

Ser. 27. Clavifolia Berger


Dense, mat-forming. Stems 1-3 cm (in cultivation to 8 cm) high. Leaves 1-3 cm long, thick, flat ventrally, blunt, constricted below into a long petiole. Cyme few-flowered. Pedicels 5-8 mm long. Sepals free almost to the base, clavate, blunt, spreading, unequal, all longer than the petals. Petals spreading or recurved, 3 mm long, blunt, pale greenish-yellow. Nectaries large, erect, ± toothed or lobed, deep red. Carpels with very short pistils, also erect in maturity, Seeds numerous:

S. clavifolium Rose*. Mexico State: Ixtaccihuatl, on rocks above the tree-line.

SECTION 18. PROMETHEUM Berger

[Sect. Sempervivoides Boiss. Fl. Orient. II (1872) 776 p.p.; Praeger, p. 281 p.p.].


Hapaxanthic 2 (-3) year plants with sempervivum-like, many-leaved rosettes. Flowering stems terminal, densely clothed with leaves resembling the rosette leaves up to the wide, rather condensed inflorescence, glandularly hairy. Flowers 5-partite. Sepals fleshy and erect, almost free. Petals twice as long, free, erect, spreading, or recurved above hirsute on the nerve on the underside. Stamens 10. Nectaries small. Carpels very divergent in maturity, with pointed pistils. Two species, from Asia Minor to the Caucasus . The inflorescence somewhat reminiscent of Sinocrassula.

1a.
Leaves broad-ovate, bluntly tipped, softly hairy and ciliate, ± reddened, to about 30-35 in a 2-5 cm wide rosette. Flowering stem 15-20 cm high, with sessile, widely rounded, ciliate bracteoles. Cyme broad-paniculate, with horizontal spreading branches, hairy, 3-5 cm high and to 5 cm wide. Pedicels thickened above. Petals lanceolate, acute, carmine red:

S. sempervivoides Fisch.* (Bot. Mag. t. 2174; Gartenflora t. 551, 1155; Rümpl. Sukkul. fig 24; Praeger, fig. 165) [Sedum sempervivum Ledeb.]. Asia Minor, Armenia, Caucasus, at about 2000 m, in meadows. A beautiful plant, not unusual in cultivation and often larger than aforesaid.

1b.
Leaves linear-spathulate, bluntish, very prolific in. dense, almost spherical rosettes, somewhat incurved, hirsute and ciliate, dark green. Flower stems 5-10 cm high, ± densely imbricately leaved. Inflorescence round, flattened, 3-5 cm wide. Sepals fleshy, long persisting. Petals whitish or pale pink:

S. pilosum Marsch. Bieb.* (Bot. Mag. 8503; Praeger, fig. 166) [Umbilicus pubescens Ledeb.; S. regelii Hort.]. Asia Minor, Armenia, Caucasus, at 800-1000 m, on rocks.

SECTION 19. CYPROSEDUM Berger

[Sect. Sempervivoides Boiss. Fl. Orient. II ( 1872) 776 p.p.]. 


Hapaxanthic 2 (-3) year plants with loose leaf-rosettes. Inflorescence terminal, a long, often narrow, many-flowered panicle, on a short leafless peduncle, ± glandularly hairy. Flowers 5-partite. Sepals lanceolate, acute. Petals almost thrice as long, free or nearly so, ± spreading, yellowish or reddish, long acute. Stamens 10. 3 species, two in Cyprus and one in Crete. Reminiscent of Rosularia or Orostachys in habit, but not shrubby. Differing from the previous section by a long inflorescence, the peduncle soon becoming bare, and in the small pale flowers.

1a.
Inflorescence pyramidical, many branched, branch erect. Pedicels longer than the flowers. Petals acute, thrice as long as the sepals. Carpels acutely pointed. Leaves obovate-spathulate, shortly pointed, to 5 cm long and to 2 cm wide:

S. lampusae (Kotschy) Boiss. [Umbilicus lampusae Kotschy]. Cyprus.

1b.
Inflorescence narrower, almost like an ear of corn. Pedicels as long as or longer than the 
flowers.


2a.
Leaves linear-spathulate, very blunt, 2·5 cm long, 6 mm wide, glandularly soft-hairy. Inflorescence with distinct stalk above the rosettes:

S. microstachyum Boiss. Cyprus, on the N side of the Troodos Mountains.


2b.
Leaves linear-spathulate, very blunt, 1-1·2 cm long, 5mm wide. Sepals blunt. Petals elliptic-lanceolate, reddish. The inflorescence arises just above the rosette:

S. creticum Boiss. & Heldr. Crete, Carpathos, on rocks in the lower zones.

SECTION 20. EPETEIUM Boiss.

Boiss. Fl. Orient. II (1872) 776 [sect. Cepaea Koch Syn. ed. 1 (1836) 258; Aithales Webb & Berth. Phytogr. Canar. I (1836-50) 178; Procrassula Griseb. Spicil. Fl. Rumel. I (1843) 323].


Annual or biennial plants (also, exceptionally, longer-living). Leaves flat or mostly terete, usually alternate. Inflorescence ± branched, cymose or corymbose. Flowers 4-9-partite, but mostly 5-partite. Stamens not infrequently only in 1 episepalous whorl. (The section or genus Aithales Webb and Procrassula Griseb., which are based in the main on the flowers possessing only 5 stamens, cannot be maintained since the lack of one stamen whorl occasionally appears in various species of the genus Sedum). Numerous species in both hemispheres, especially in the Mediterranean regions.

Summary of the series

1a.
Leaves flat and wide.


2a.
Flowers white
Ser. 1


2b.
Flowers yellow
Ser. 2


2c.
Flowers red
Ser. 3

1b.
Leaves ± terete, or thick and somewhat flattened.


3a.
Flowers blue
Ser. 4


3b.
Flowers white or red
Ser. 5


3c.
Flowers yellow
Ser. 6

Series 1.


Annual to biennial. Leaves alternate, opposite or in whorls of 3-4, narrow obovate-spathulate, the lower petiolate, the upper narrower, linear-cuneate, sessile. Stems 10-35 cm high branched, whorled-paniculate from the base,or the middle, terete, bare. Inflorescence finely glandularly-hairy. Flowers pedicellate. Sepals linear, acute, hirsute. Petals lanceolate, hirsute dorsally, and with a red nerve.

S. cepaea L.* [Cepaea caesalpini Fourr. in Ann. Soc. Linn. Lyon n.s. XVI (1868) 384] (Coste Fl. Fr. fig. 1359; Hegi Fl. Mitteleur. IV. 2. fig. 905; Praeger, fig. 171). Tunis, south, middle and west Europe (to Holland), on shady rocks and walls.

Var. galioides (All.) DC.: lower leaves whorled as well.

Var. tetraphyllum (Sibth. & Smith) DC.: leaves in whorls of 4 or opposite.

Var. glabrum Vand.: whole plant glabrous. 

S. jaliscanum S.Wats. (Mexico, Jalisco). Sparsely branched. Leaves spathulate, 1-3 cm long, petiolate, thin. Flowers in leafy equal-sided racemes, very short-stalked. Sepals unequal, the longest exceeding the 3 mm long narrow petals.

Series 2.

1a.
Plant sticky, glandular hairy. 

S. drymarioides Hance. Widespread in East China and quite variable. S. stellariaefolium Franch., S. esquirolii Lévl. and S. viscosum Praeger* (fig. 172) belong here.

1b.
Plant glabrous.


2a.
Leaves 5-12 mm long.



3a.
Stems slender, 10-40 cm long, rooting along the whole length almost as far as the inflorescence. Leaves oblong, 5-10 mm long, 2-5 mm wide. Inflorescence slender, branched, laxly flowered. Calyx top blunt:

S. meyeri-johannis Engler [S. volkensii Engler]. Kenya, Kilimanjaro. Var. keniae Fröders. Stems to 1 m. Kenya, epiphyte.



3b.
Stems 7-15 cm high. Leaves 7-12 mm long, 2-4 mm wide. Flowers sessile. Sepals triangular, acute:

S. radiatum S.Wats. California, Oregon.


2b.
Leaves longer.



4a.
Sepals with bead-like teeth, acute:

S. someni Hamet* [S. roborowskii var. someni Hamet]. Yunnan.



4b.
Sepals without bead-like teeth, blunt:




5a.
S. formosanum N.E.Br.* (Praeger, fig. 175) [S. mariae Hamet]. East China, Formosa, Korean islands.




5b.
S. roborowskii Maxim. China, Kansu.


2c.
Leaves longer, obovate to spathulate, 1·2-3 cm long. Carpels 3 only, united to the middle. Flowers 4-5-partite:

S. triactina Berger [Triactina verticillata Hook.f. & Thoms.; S. verticillatum Hamet non L.]. Sikkim, Yunnan. 

Series 3.


Leaves roundish, spathulate, sharply dentate2 opposite or alternate. Inflorescence with (1-)2(-3) erect branches. Flowers sessile. Plant 5-15 cm high:

S. stellatum L.* [S. deltoideum Ten.] (Coste Fl. Fr. fig. 1358; Praeger, fig. 174). Algiers, E. Spain to Greece, Cyclades, Crete.

Series 4.


Plant many-branched, 5-12 c. high, finely hairy above. Leaves long-cylindrical; not spurred, 6-15 mm long, blunt. Inflorescence lax, paniculate, many-flowered. Pedicels slender. Flowers 7-9-partite, sky-blue. Sepals very short, deltoid, united in a cup-shape at the base. Carpels erect:

S. coeruleum Vahl* (Bot. Mag. 2224; Coste Fl. Fr. fig. 1364; Praeger, fig. 180). Algiers, Tunis, Malta, Sicily, Corsica.

Series 5.

1a.
Flowers very short-pedicelled.


2a.
Plant glabrous also in inflorescence.



3a.
Petals shorter than the sepals. Leaves somewhat flattened, oblong, long-spurred, ciliately fringed, like the sepals. Inflorescence simple or forked. Flowers sessile, 4-5-partite. Stamens 4-5:

S. aetnense Tineo. Sicily, East Mediterranean to Turkestan. Var. genuinum Hamet [S. skorpili Velen.; S. albanicum Beck; S. erythrocarpum Pau]. Var. tetramerum (Trautv.) Hamet [S. tetramerum Trautv.; Macrosepalum tetramerum Regel & Schmalh.].



3b.
Petals a little longer than the sepals.




4a.
Flowers 1-2. Sepals blunt, 1/2 as long as the blunt petals. Leaves 2-5 mm long:

S. forreri Greene. Durango.




4b.
Flowers more numerous.





5a.
S. confertiflorum Boiss. Greece, Thrace, Asia Minor.





5b.
Inflorescence laxer, or at least not many-flowered.






6a.
Leaves 3-spurred. Flowers 5-partite: 

S. costantinii Hamet. Tibet.






6b.
Leaves not spurred.







7a.
Leaves ± clavate. Flowers 5(-6)-partite, whitish, greenish or reddish. Plant suffused with reddish-brown:

S. atratum L.* Mountains of south and middle Europe, from Spain to the Balkans, north to the Carpathians.







7b.
S. crassularia Hamet [S. sediforme Hamet; Crassula sediformis Schweinfth.]. Abyssinia.



3c.
Petals 3-4 times as long as sepals.




8a.
Petals 4 times as long: 

S. porphyreum Kotschy. Cyprus.




8b.
Petals 3 times as long.





9a.
Flowers 4-5-partite. Stamens 4-5. Leaves ± ovate.






10a.
Petals broad, short, acute, dirty white:

S. andegavense DC. Portugal, Spain, France, Corsica, Sardinia, Algiers. 






10b.
Petals long acute, twice as long as the sepals, white. Carpels spreading:

S. rubrum L. [S. caespitosum DC.; S. magnolii Bub; S. desertihungarici Simonkai]. The whole Mediterranean region, Hungary, North Africa and Asia Minor.





9b.
Flowers 5-partite, rose-red, 2-5 crowded, short-pedicellate. Plant 2-6 cm high.






11a.
Petals free. Flowers quite small:

S. callichroum Boiss. Near East, Persia, at alpine altitudes (c. 2300m).






11b.
Petals united at the base, bell-shaped, erect. Plant 3-6 cm high. Flowers rather large, vivid rose-coloured, 6-8mm long:

S. candollei Hamet. Pyrenees, mountains of Spain, Portugal on the Sierra Estrella, at alpine altitudes to 3000 m.


2b.
Plant ± hirsute or glandular, at least in the inflorescence.



12a.
Petals short-acute:

S. pallidum Marsch. Bieb.; Grossheim in Monit. Jard. Bot. Tiflis XXXIII (1914) 9 [S. glaucum var. pallidum Hayek]. Near East, Caucasus, Greece, Balkans. 



12b
Petals long-acute.




13a.
Branches 1-3-flowered:

S. steudelii Boiss. Syria.




13b.
Branches more floriferous.





14a.
Bracts usually longer than the flowers. Petals pink, keeled deeper red. Stamens 5. Carpels glandu1ar, divergent, stellate in maturity. Leaves linear; semi-terete:

S. rubens L.* West Europe to Belgium, Mediterranean regions from Canaries, North Africa to the Orient. Var. delicum (Vierh.) Hayek. Leaves more spathulate. Petals short-lanceolate, yellowish with a red keel. Cyclades.





14b.
Bracts shorter.






15a.
S. sanguineum Boiss. & Hausskn. Mesopotamia.






15b.
Leaves ±cylindrical, 1-2 cm long. Plant rather sturdy, branched from the base, ± grey-green, smooth below. Flowers 6-(4-9)-partite. Petals lanceolate, acute, 4 times as long as the sepals. Carpels divergent, stellate in maturity:

S. hispanicum L.* [S. glaucum Waldst.; S. sexfidum Marsch. Bieb.] (Hegi Fl. Mitteleur. IV. 2. fig. 912; Praeger, fig. 178). S and SE Europe, alpine regions; Asia Minor. Varieties with smooth carpels (var. leiocarpum Boiss.) and with glandular-hairy carpels (var. eriocarpum Boiss.). The form with 7-9-partite flowers is var. polypetalum Boiss. A very smooth form is fm. glabrum Beck., Dalmatia, Herzgovinia. A form with partly persistent shoots is var. bithynicum Boiss. So is var. minus Praeger (fig. l78b), a persisting, low, rather mat-forming form, which is often used as a carpeter in English gardens. It has crowded 6 mm long leaves and a 5 cm high flower stem. It goes under the names of “S. glaucum” or “S. lydium glaucum”. A yellow form goes as “S. lydium aureum”. It may not correctly belong here.

1b.
Flowers longer pedicellate.


16a.
Plant glabrous.



17a.
Plant branching from the base. Petals blunt. Sepals very short deltoid. Mature carpels stellate.

S. pusillum Michx. [Tetrorum pusillum Rose]. North Carolina, Georgia, on mountain rocks. 



17b.
Plant not branching, or branched only in the upper part.




18a.
Petals bluntish:

S. nevadense Coss. [S. javalambrense Pau]. Algiers, Spain (Sierra Nevada ).




18b.
Petals acute. Inflorescence very dichotomously branched. Buds and young flowers reflexed

S. pedicellatum Boiss. Spain.


16b.
Plant ± hirsute or glandularly hairy (see also S. hispanicum). Flowers pink.



19a.
S. kotschyanum Boiss. South Persia.



19b.
Stems sparsely branched, slender, finely glandularly hairy. Petals ovate, 2-3 times as long as the sepals, short-acute:

S. villosum L. (Berger Crass. fig. 208O-R). Scandinavia to Algiers, Greenland, Iceland. Var. pentandrum DC. with 5 stamens.

Series 6.

1a.
Flowers slender-pedicellate.


2a.
Plants ± hirsute.



3a.
Plant widely spreading, glandular-bristly, 5-12 cm high. Leaves oblong, blunt. Inflorescence profusely paniculately branched. Petals 3-4 times as long as the sepals, acute, bristly on the back.

S. hispidum Desf. [S. pubescens Vahl]. Algiers.



3b.
S. versicolor Coss. [S. coeruleum var. versicolor Hamet]. Antiatlas. 


2b.
Plants glabrous.



4a.
S. nanum Boiss. South Persia, in high. mountains.



4b.
S. gattefossei Batt. & Jahand. Morocco (Djebel bou Skoura).



4c.
S. przewalskii Maxim. China, Kansu.

1b.
Flowers short-pedicellate or sessile.


5a.
Petals as long or a little longer than the sepals 



6a.
Leaves mostly in whorls of 4: 

S. leblancae Hamet* [S. dielsii Hamet]. Yunnan, Shensi.



6b.
Leaves never whorled.




7a.
Leaves not spurred.





8a.
Branches of the inflorescence 3-4-flowered. Carpels divergent:

S. nuttallianum Raf. [S. torreyi Don]. Missouri, Arkansas, Texas.





8b.
Inflorescence simple or 2-3-forked and often numerously branched, with central flowers. Plant branched from the base, 4-10 cm high. leaves blunt. Sepals blunt. Petal twice as long, acute:

S. annuum L. [S. saxatile DC.]. Mountains of Europe, West Asia, Iceland, Greenland. Fm. brachysepalum Beck. With smaller sepals and a more floriferous inflorescence. Fm. perdurans Murb. With rooting, and thus persisting side shoots. Var. epiroticum Bald. Inflorescence glandular. Flowers short-pedicellate. Petals aristate, ciliate dorsally. Var. alpinum Beck. Stem simple, more seldom branched. Sepals almost cylindrical. Petals 3-4 times as long. Salzburg, Stiermark, Tyrol.




7b.
Leaves spurred.





9a.
S. oreades Decne. [S. jaeschkei Kurz according to Hamet]. Himalayas. Tibet.





9b.
Inflorescence longer, 2-3-branched, with flower in the fork. Branches with 2-3 flowers. Petals acute, rather longer than the sepals:

S. littoreum Guss. (Coste Fl. Fr. fig. 1357). S. France, S. Italy, east Mediterranean regions, Syria, Asia Minor. Similar: S. flexuosum Wettst. with several densely leaved stems, often biennial. Leaves short-lanceolate, short-spurred. Inflorescence forked, few-flowered. Sepals linear. Petals a little longer, long-lanceolate, acute. Bulgaria, Albania.


5b.
Petals 3-6 times as long as sepals. 



10a.
Sepals very short, triangular-ovate. Petals 6 times as long. Plant generally  glandular above.

S. palestinum Boiss. Palestine, Syria.



10b. Sepals longer.




11a.
Sepals ovate, blunt. Petals thrice as long, long-aristate:

S. grisebachii Heldr. Serbia, Bulgaria, Macedonia, Thrace, Asia Minor. 




11b.
Sepals lanceolate, acute. Petals 3-4 times longer, bluntish or short-acute:

S. assyricum Boiss. Syria.

SECTION 21. SEDELLA (Britton & Rose) Berger.

[Sedella Britton & Rose in Bull. N. Y. Bot. Gard. III (1903) 45 as a genus]. 


Tiny, annual plants. Leaves ovate to long-ovate. Flowers ± sessile, small, yellow, 5-partite. Sepals very small, deltoid acute. Petals 5, united at the base. Stamens l0. Carpels oblong,1-seeded. Seeds erect. 2 species in South California:

S. pumilum Benth. With linear, 3 mm. long, petals.

S. congdonii Eastw. With ovate-lanceolate, red-tipped petals.

SECTION 22. TELMISSA (Fenzl) Schönland

Schönland in Engler & Prantl 1, III, 2a (1890) 31 [Telmissa Fenzl Pugill. p1. nov. Syr. (1842) 14, as a genus]. 


A tiny annual plant. Leaves cylindrical, blunt. Flowers in monostichous spikelets, sessile, small, whitish, 3-5-partite. Sepals very small. Petals free. Stamens 3-5, exceeding the sepals. Carpels short-acute, each with 1 suspended seed. Only one species:

S. microcarpum Smith. Asia Minor, Cyprus, Syria.

21. SINOCRASSULA Berger, gen. nov.


Some nearly related species, distributed from the Himalayas to West China. Reminiscent of Crassula but with alternate leaves. Differing from Sedum (sect. Prometheum and sect. Cyprosedum) by 5 instead of 10 stamens and erect carpels. Section Giraldiina Diels accords well with Sinocrassula. Diels would place it near section Telephium, but I am unable to find such a relationship.

Sinocrassula indica (Decne.) Berger* [Sedum indicum genuinum Hamet (Praeger, fig. 167); Sedum martini Lévl.; Sedum cavaleriei Lévl.; Sedum scallanii Diels; Sedum longistylum Praeger].

Sinocrassula densirosulata (Praeger) Berger* [Sedum indicum var. densirosulatum Praeger (fig. 170)].

Sinocrassula ambigua (Praeger) Berger [Sedum indicum var. ambigua Hamet].

Sinocrassula yunnanensis (Franchet) Berger* [Sedum indicum var. yunnanensis Hamet].

Sinocrassula aliciae (Hamet) Berger [Crassula aliciae Hamet].

Also Sedum indicum var. serratum Hamet. Either a variety of one of the above or a species in its own right.

22. DIAMORPHA Nutt.


Two nearly related species

Diamorpha cymosa Nutt. [D. pusilla Nutt., non Sedum pusillum Michx.!] Carolina, Tennessee, to Alabama.

Diamorpha smallii Britton. North Carolina. This genus is possibly better allocated to Sedum.

23. OROSTACHYS Fisch.


Over 10 species, distributed from the Urals through Siberia, China and Japan. In many respects connected with the genus Sedum and especially reminiscent in habit of sections Prometheum and Cyprosedum. Recently joined by some with Sedum; nevertheless it could be more correct to make it a separate genus.

Orostachys malacophyllus Fisch. East Siberia, Mongolia, N. China, Manchuria, Sakalin, Japan. Var. japonicus (Franch. & Sav.) Berger. 

Orostachys fimbriatus (Turcz.) Berger [Sedum fimbriatum Franchet]. Mongolia, China. On roofs and walls. var. ramossisima (Maxim.) Berger. [Variant with lax and axillary inflorescences: Sedum limuloides Praeger].

Orostachys thyrsiflorus Fisch. Urals, Mongolia.

Orostachys roseus (Less.) Berger. South Urals regions.

Orostachys spinosus (L.) Berger*. Siberia, Manchuria, Altai, Tien Shan, West Tibet, E Pamirs. Var. erubescens (Maxim.) Berger. 

Orostachys minutus (Komarov) Berger.

Orostachys japonicus (Maxim.) Berger [Sedum spinosum Thunb., non L.; Sedum japonicola Makino]. Japan; and also Manchuria and North Korea.

Orostachys chanetii Lév.* [Sedum chanetii Lév. (Praeger, fig. 90, 91, copy: Berger Crass. fig. 210); Sedum pyramidale Praeger]. China, Kansu, on hot rocks and roofs.

24. PSEUDOSEDUM Berger, gen. nov.

[Umbilicus sect. Pseudosedum Boiss. Fl. Orient. IX (1872) 775; Schönl. in Engler & Prantl 1, III, 2a (1899) 33].


Flowers 5-6-partite. Sepals short., free. Corolla united tubularly towards or above the middle. Petals lanceolate, erect, ± acute. Stamens twice as many, about as long an the petals. Filaments inserted towards the throat of the tube, thread-shaped. Anthers oblong. Carpels narrow-oblong. Glabrous sedum-like shrubs. Rootstock sturdy, growing obliquely in the ground or almost creeping, sprouting at the top. Stems deciduous, 15-30 cm. high, stiffly erect, densely alternately leafed. Leaves ± terete, spreading at the base, with a blunt or lobed spur, soon falling. Inflorescence a crowded, many-forked, flat cyme, the branches erect in maturity. Pedicels usually shorter than the calyx. 2 (or more?) species in central Asia.

Pseudosedum affine Schrenk [Sedum affine Hamet; Sedum alberti Regel]. Flowers 6 mm long, white. Section of the corolla rather bluntish. Turkestan, Dsungaria, Mongolia (Tien-Shan Mountains).

Pseudosedum lievenii Ledeb. [Sedum lievenii Hamet). Flowers over 12 mm long, ± pink. Petals erect, acute. Cyme 3-6 cm wide. Stems 30 cm high. Leaves 8-10 mm long. Kirghiz steppes, Turkestan, Dsungaria, Altai, North Mongolia.

25. ROSULARIA (DC.) Stapf

Rosularia elymaitica (Boiss. & Hausskn.) Berger [Sedum elymaiticum Hamet].

R. globulariaefolia (Fenzl) Berger [Sedum globulariaefolium Hamet].

R. serrata (L.) Berger. 

R. persica (Boiss.) Berger [Sedum sempervivum glabrum Hamet].

R. lineata (Boiss.) Berger. 

R. sempervivum (Marsch. Bieb.) Berger* [Sedum sempervivum Hamet; S. libanoticum L.].

R. pallida (Schott & Kotschy) Stapf* [Sedum chrysanthum Hamet].

R. haussknechtii (Boiss. & Reut.) Berger.

R. platyphylla (Schrenk) Berger [Sedum platyphyllum Hamet].

R. turkestanica (Regel & Winkler) Berger.

R. aizoon (Fenzl) Berger [Sedum chrysanthum var. aizoon Hamet].

R. glabra (Regel & Winkler) Berger.

R. paniculata (Regel & Schmalh.) Berger [Sedum radicosum Boiss.].

26. AFROVIVELLA Berger, nov. gen.

A. simensis (Hochst.) Berger. Abyssinia, Semien Prov.

27. SEMPERVIVELLA Stapf

S. alba (Edgew.) Stapf* (Berger Crass. fig. 211, copy of Bot. Mag. t. 8985). Kumaon, Simla.

S. sedoides (Decne.) Stapf [Sedum sedoides Hamet]. Kashmir.

S. acuminata (Decne.) Berger [Sedum moorcroftianum Wall.; Sedum acuminatum Hamet]. Kunawur to Kashmir, Afghanistan, West Tibet.

S. mucronata (Edgew.) Berger. Kumaon to Kashmir.

28. HYPAGOPHYTUM Berger nov. gen.

H. abyssinicum (Hochst. [ex A.Rich.]) Berger [Sedum malladrae Chiov. (after Hamet); Sedum abyssinicum (Hochst.) Hamet. Abyssinia.

Subfamily 6. Echeveroideae

30. ALTAMIRANOA Rose

Rose, in Bull. N.Y. Bot. Gard. III (1908) 31, in North Amer. Flor. XXII (1905) 49.


Flowers 5-partite. Sepals 5. Corolla with a short tube. Stamens 10, set into the tube. Sedum-like shrubs or half-shrubs or annual plants, with slender stems and small flowers. Inflorescence turning to side in a spike or forked cyme. More than 16 species, from Mexico to Peru, partly of sedum-like appearance. The two genera Villadia and Altamiranoa are nearly related. The two genera contain the many various plants which cannot be brought within Sedum or Echeveria, and the majority would be considered as Cotyledon, or also as Sedum. 

From Peru come 3 further species which probably belong to this genus:

Altamiranoa berillonana (Hamet) Berger [Sedum berillonana Hamet]. Ayacucho, at 3000 m (Weberbauer). Stems creeping at the base, then ascending, the sterile to 2 cm, the flowering to 8 cm high, glabrous. Leaves ovate, entire, glabrous, sessile, spurred, to 5 mm long, blunt. Cyme few-flowered. Sepals long-ovate, spurred. Corolla top oblong, acute. 

A. dyvrandae ( Hamet) Berger [Sedum dyvrandae Hamet]. Matucana, on rocks on the Lima-Oroya railway at 2,400-2,600 m (Weberbauer). Plant 9-14 cm high, glabrous, ascending. Sterile stems to 2 cm. Leaves long-ovate, blunt, 2-6 mm. long, spurred. Inflorescence spiked, 2·5 cm. long, with leaf-like bracts. Corolla top wide, ovate, 3·6 mm long, 2·6 mm wide, greenish, somewhat shorter than the spurred blunt sepals. 

A. grandyi (Hamet) Berger [Sedum grandyi Hamet]. Chachapoyas. Stems erect, the sterile to 3 cm, the flowering to 10 cm high, glaucous. Leaves broad ovate, blunt ,to 5 mm long and 4·2 mm wide, short-spurred. Inflorescence forked, lax, few-flowered, with leaf-like bracts. Sepals blunt, spurred, unequal, one somewhat shorter and narrower. Corolla a little longer, top broad ovate, blunt. 

(R. Hamet in Bot. Jahrb. L. (1914) Beiblatt no. 112: 9-12).
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   var. alaskanum
6

   var. atropurpureum
6

   subvar. continentalis
5

   var. elongatum
6

   var. integrifolium
6

   subvar. maritima
5

   var. neo-mexicanum
6

   var. polygamum
6

   var. roanense

6

   var. tachiroi

6

   var. vulgarum

5

rosthornianum

12

rostratum

33

rosulatum

25

rotundatum

7

rubens


40

   var. delicum

40

rubricaule

13

rubroglaucum

36

rubrum


40

rupestre

33

   ochroleucum

33

ruwenzoriense

19

sanctae monicae
14

sanguineum

41

sanhedrinum

24

sarmentosum
        36,37

   var. variegatum
36

sartorianum

30

   var. novakii

29

saxatile


41

scabridum

7

sediforme
       33,40

   var. montanum
33

sedoides

44

selkskianum

20

semenovii

8

semiteres

26

sempervivoides
37

sempervivum

44 

   glabrum
 
44

   libanoticum

44

serpentini

27

sexangulare

30

sexfidum

40

shastense

33

sieboldii

12

sikokianum

9

sinicum

10

sinuatum

8

smithii


7

someni


39

sordidum

12

spathulifolium

35

   var. majus

35

   var. purpureum
35

spectabile

11

   'Atropurpureum'
11

   'Brilliant'

11

spinosum

43

splendens

22

spurium

21

stahlii


29

stapfii


23

stellatum

39

stelliferum

26

stenopetalum

33

stephani

8

steudelii

40

stevenianum

22

stoloniferum

22

stribrnyi

31

submontanum

25

suboppositum

6

   var. telephoides
6

subtile


34

susannae

32

taquetii


11

tatarinowii

12

telephioides

11

telephium

11

   var. albiflorum
11

   var. atropurpureum
11

   var. borderi

11

   subsp. fabaria

11

   fm. feminia

11

   subsp. maximum
11

   var. pluricaule
11

   subsp. purpureum
11

   fm. roseo-variegatum
11

   fm. versicolor

11

tenellum

27

tenuifolium

33

ternatum

22

tetramerum

39

tieghemi

8

tibeticum

7

torreyi


41

tortuosum

18

triactina

39

treleasii

16

trientaloides

22

trifidum


8

tristriatum

26

trullipetalum

32

tuberculatum

18

tuberosum

9

variegatum

14

variicolor

34

venustum

7

versadense

24

versicolor

41

verticillatum
        11,39

   var. nipponicum
11

villosum

41

   var. pentandrum
41

viride


16

viscosum

39

viviparum

12

volkensii

39

watsoni


35

weinbergii

15

winkleri

26

woodii


35

wootonii

23

wrightii


24

yabeanum

19

yosemitense

35

yunnanense

10

   var. forrestii

10

   var. henryi

10

   var. valerianoides
10

yvesi


36

zentaro-tashiroi

36

zlatiborense

30


