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The recent systematic treatment of the 
Crassulaceae (stone-crop family) for the 
Illustrated Handbook of Succulent Plants1, 

including all of its 1410 species and 34 genera, will 
doubtless provide further stimulus for research on the 
family. Indeed, a considerable amount of ongoing study 
was revealed at a recent symposium on the systemat-
ics of the Crassulaceae during the 28th congress of the 
International Organization for Succulent Plant Study 
(IOS) in Hamburg, which included 12 contributions 
from North American, European, Asian and southern 
African botanists.

Within the Crassulaceae, the highest species rich-
ness is found in southern Mexico2, and many Mexican 
Crassulaceae (especially Echeveria, Graptopetalum 
and many Sedum) have long been choice collectors 
plants about which many articles (including descrip-
tions of new taxa) are published. The genus Dudleya 
from western North America (California and Baja 
California), in contrast, received little attention dur-
ing the last decade: the Kew Record of Taxonomic 
Literature lists only 5 papers on Dudleya, compared 
with 30 on Echeveria and 12 on Graptopetalum. In 
order to raise the interest in this much neglected, 
but very interesting genus, its systematics and biol-
ogy is summarized here.

History of Dudleya
The earliest species of what is now Dudleya was named 
Cotyledon caespitosa by Haworth in 1803, followed 
in 1811 by Sedum cotyledon J. JACQUIN, and in 1840 
by Echeveria pulverulenta NUTTALL and Echeveria 
lanceolata NUTTALL, all from coastal California. The 
first and the latter two are familiar as dudleyas under 
the same species names, whereas Sedum (Dudleya) 
cotyledon is now known as a synonym of D. caespi-
tosa. The different generic placements in Cotyledon, 
Sedum and Echeveria indicate considerable disagree-
ments about the classification of species now placed 
in Dudleya, and these even persisted after the formal 
establishment of the genus by Britton and Rose3. In 
their revision of the North American Crassulaceae, 
Britton and Rose3,4 recognized 60 species of Dudleya 
of which an astonishing 41 were newly described, and 
they established the related genera Stylophyllum (12 
species with 8 newly proposed) and Hasseanthus (with 
4 species, 2 newly proposed).

Dudleya was named after William Russell Dudley 
(1849–1911), a highly esteemed early botanist of “lov-
able qualities,” professor of botany at Cornell from 
1876 to 1892, and of systematic botany at Stanford 
from 1893 to 19105. Dudleya and Stylophyllum 
are both rather similar and differ from each other 
mainly in leaf shape and petal orientation, whereas 
Hasseanthus differs from both in its small tuberous 

stems with vernal leaves and Sedum-like flowers 
with broadly spreading petals (Table 3). Berger6

included Dudleya and Stylophyllum on sectional 
rank within Echeveria while merging Hasseanthus 
as section within Sedum. In contrast, Moran7 rec-
ognized Dudleya as distinct from Echeveria and 
included Stylophyllum as subgenus of Dudleya. 
Later, he also merged Hasseanthus into Dudleya8,9. 
This treatment was followed by most, albeit not all, 
subsequent authors.

Placement of Dudleya within
the Crassulaceae
In his influential treatment of the Crassulaceae for 
the second edition of Engler and Prantl’s “Die natürli-
chen Pflanzenfamilien” [The natural plant families], 
Berger6 merged Dudleya and Stylophyllum with 
Echeveria placed in his subfamily Echeverioideae, 
and Hasseanthus with Sedum placed in his subfam-
ily Sedoideae. Notwithstanding that Dudleya was later 
again split off from Echeveria, Berger’s view that both 
genera are closely related based on a similar tubular 
corolla was followed by nearly all later authors up to 
the onset of molecular systematics. Molecular data 
for the Crassulaceae, obtained with different meth-
ods from different parts of the genome, are largely 
congruent10–12 and lead to a completely new classi-
fication for the Crassulaceae10 (Fig 1). Dudleya and 
Echeveria are both classified within tribe Sedeae, but 
group in different branches (clades): Dudleya falls 
within the Leucosedum clade, whereas Echeveria
groups with the Acre clade. Both clades are basally 
European–Mediterranean, but include distinct terminal 
subclades in northern America: the American branch 
within the Acre clade includes American Sedum subg. 
Sedum, Villadia, Lenophyllum, and the ‘Echeveria-
group’ (= Echeveria, Graptopetalum, Thompsonella, 
Pachyphytum and Sedum sect. Pachysedum). The 
American branch within the Leucosedum clade includes 
Sedum sect. Lanceolata, sect. Gormania, Sedella, 
Dudleya, and most probably Sedum sect. Tetrorum 
(including Diamorpha)10–12. Consequently, Dudleya 
and Echeveria are not closely related to each other 
and represent members of two different introductions 
to northern America. This is also reflected in a consid-
erable number of differences between both genera or 
clades (Table 1):

The closest relative of Dudleya within the 
American members of the Leucosedum clade is not 
well established with the sparse molecular data yet 
available, but it may be Sedum sect. Gormania10,21. 
Mort et al.12 identified Sedella (as Parvisedum) as 
closest to Dudleya, but they did not include mem-
bers of sect. Gormania in their study. Sedella dif-
fers strongly from Dudleya in its annual habit and 
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peculiar fruits22, whereas sect. Gormania shares 
the rosulate habit with Dudleya, which is otherwise 
not found in American members of the Leucosedum 
clade. Interestingly, Walther, when constructing a 
phylogenetic tree inferred from few morphological 
features for the American Crassulaceae in 193616, 
already suggested at that early date that Dudleya 
may be closest to Gormania and not at all related 
to Echeveria.

Characters and classification 
of Dudleya
The sole morphological feature (synapomorphy) found 
in all dudleyas is the lateral inflorescence born in leaf 
axils. These are not found in sect. Gormania and other 
American members of the Leucosedum clade which all 
exhibit terminal inflorescences, but are shared with the 
Echeveria-group of genera. The second synapomorphy 
is the constant chromosome base number of n = 17 
mentioned above, which is likewise not found in other 
American Leucosedum. Both features together define 
the genus Dudleya and set it apart from the remaining 
American members of the Leucosedum clade23.

The essential features of the three subgenera are 
summarized in Table 2. It becomes clear that the two 
subgenera, Dudleya and Stylophyllum, are rather 

similar in the morphology of their stems and leaves 
and are apparently rather close to each other. Both 
mainly differ in the orientation of the petals: erect 
in the former and spreading from the middle in the 
latter. Both subgenera also share broad leaf bases so 
that the leaves cannot be detached from the stems 
undamaged. The common method of propagation 
from leaf cuttings thus fails in Dudleya. Subgenus 
Hasseanthus differs strongly in its small stems with 
vernal leaves and narrow base and in its Sedum-like 
flowers with widely spreading petals. Its peculiar 
growth form is mostly considered a derived feature 
within Dudleya, but its stellate flowers, which rep-
resent an ancestral (plesiomorphic) feature within 
Crassulaceae, link it with Sedum and caused its 
inclusion in that genus by earlier authors (men-
tioned above).

Species and subspecies of Dudleya
In their revision of the Crassulaceae for the “North 
American Flora” which also included Mexico, Britton 
& Rose4 recognized 76 species in the genera Dudleya, 
Stylophyllum and Hasseanthus. The unpublished 
“Revision of Dudleya” by Moran8 remains the most 
detailed taxonomic treatment of the genus to date. 
The taxonomic part includes a key to all recognized 

Table 1 Distinguishing features between Dudleya and the Echeveria-group of genera.

DUDLEYA ECHEVERIA-GROUP

seed surface structure costate-bipapillate reticulate-unipapillate

phytochemistry tannins  present tannins absent, largely replaced by alkaloids

aestivation contort (sub) imbricate or subconvolute

chromosome number n = 17 n = 30–34

hybridization
between the three subgenera; not with 
Echeveria

freely within Echeveria-group, less so with N 
American Sedum

phytogeography and 
climate

Western USA / Baja California
winter-rainfall

Mexico (Southern USA, Guatemala, South 
America) 
summer-rainfall

1 In the Leucosedum clade and Dudleya, the seeds belong to the costate-bipapillate type in which the papillae at 
the distal ends of the testa cells are fused to distinct costae (Fig 2), whereas seeds in the Acre clade and Echeveria 
belong to the reticulate-unipapillate type with the lateral cell walls thickened to a distinct (reticulate) pattern, usually 
with an additional central papilla13,14 (Fig 3).
2 In the Leucosedum clade and Dudleya, the plant tissues, especially the leaves, contain abundant tannins serving 
as a predation deterrent. In the Acre clade and Echeveria, tannins are largely absent and are often replaced by alka-
loids15.
3 The petal arrangement in the buds in Dudleya is contort, i.e., one of their margins overlaps and the other is over-
lapped (Fig 4e), whereas in Echeveria it is mostly imbricate, i.e., three petals have the same position, whereas one is 
overlapped and one overlaps at both margins8,16 (Fig 4d).
4 The chromosome number in Dudleya is n = 17 or multiples of it (polyploids) and thus very constant17. Natural 
hybrids between the three subgenera are known8,18, and several species are assumed to have arisen as inter-sub-
generic hybrids (Table 2). The karyological uniformity and the formation of hybrids is an important argument for 
the inclusion of Stylophyllum and Hasseanthus into Dudleya8. The Echeveria-group is based on n = 30–34, but with 
many deviating numbers (also lower ones) and many polyploids19. Members of the Echeveria-group hybridize freely 
(though less so with American Sedum subg. Sedum19) but all attempts to hybridize Dudleya with Echeveria have 
failed20.
5 Dudleya is nearly completely restricted to the winter-rainfall region in western North America and shows nearly no 
geographical overlap with members of the Echeveria-group from the Acre clade mainly inhabiting the mountainous 
regions of Mexico with summer rainfall2. Dudleya’s preference for winter-rainfall (i.e., rainfall during the cold, short-
day season) gives important clues for its cultivation: in central European greenhouse cultivation, plants thrive well 
only when kept largely dry in summer but watered during winter. Watering during summer (as with Echeveria) may 
easily lead to rotting of the roots, which apparently remain largely inactive at higher temperatures.
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taxa (reduced to 38 species with 16 subspecies), 
descriptions, lists of specimens, distribution and 
ecological data and taxonomic notes. An updated 
account of the Californian species was provided by 
Bartel24 for The Jepson Manual, including a key, 
short descriptions and line drawings for many taxa. 
Many color and black and white illustrations can be 
found in Thomson’s richly illustrated Dudleya and 
Hasseanthus Handbook,25. The taxonomic part 
of this work is considered doubtful26, and the new 
species and combinations proposed therein were 
not accepted in subsequent treatments of Dudleya. 
Meyrán & López27 recently dealt with the Mexican 
species.

The treatment by the author18 for the 
“Illustrated Handbook of Succulent Plants“ large-
ly follows Moran and Bartel, but incorporates 
later additions especially for the Mexican taxa. 
It recognizes 35 species with 28 subspecies and 
includes a complete synonymy, short descrip-
tions, taxonomic notes and some color illustrations, 
but no key. The list of Dudleya taxa given here 
(Table 2) follows this treatment nearly completely, 
adding only more recent information from Moran28.

However, this list should not be considered defin-
itive, since many taxonomic problems remain in 
Dudleya. These problems arise from the occurrence 
of isolated populations on rocky terrain, resulting 
in localized differentiation. This makes it difficult, 
if not impossible, to identify all populations with 
distinct, well-circumscribed taxa. Often, taxa mere-
ly intergrade with related ones without clear-cut 
discontinuities; and (sub-) species boundaries are 
sometimes drawn merely arbitrarily. This problem is 
especially pertinent in subgenus Dudleya, whereas 
(sub-) species boundaries in subgenus Stylophyllum 
and Hasseanthus are more clear-cut. In order to 
classify variable species, all recent authors (except 
Thomson25) made ample use of the subspecies cat-
egory to classify distinct geographical variants.

Distribution and ecology of Dudleya
Geographically, most species of Dudleya occur in 
California, Baja California (Norte) and Baja California 
Sur (Table 2). Two taxa (D. cymosa ssp cymosa and 
D. farinosa) extend from California to southwestern 
Oregon, D. pulverulenta ssp arizonica extends from 
California and Baja California Norte to southern Nevada, 
western Arizona and northwestern coastal Sonora, and 
D. saxosa ssp collomiae is endemic in central Arizona. 
Most taxa in Dudleya occur at least partly along the 
coast. Ignoring island dwellers, most taxa are either 
strictly or partly coastal, some occur along the coast 
and up to 25–50 km inland while very few taxa occur 
exclusively inland. The degree of local endemism is 
especially high in the island and coastal or near-coastal 
species, whereas species with more pronounced inland 
distributions occupy larger areas8.

Comparing the distribution areas of the three 
subgenera, their area sizes reflect their species num-
bers. Subgenus Dudleya (Fig 5) extends from south-
ern Oregon to the Cape region of Baja California 
and also up to Nevada, Arizona and Sonora in the 

interior. Highest species richness is found along 
the coast from north of Santa Barbara (34°N) to 
Punta Baja (30°N), i.e., in the core winter rainfall 
region. Species richness decreases towards the north 
(decreasing temperatures and increasing humidity) 
and towards the south2 (increasing temperatures 
and decreasing winter-rainfall/increasing summer-
rainfall). Connected with the preference for rock 
habitats, Dudleya is absent from the Sacramento 
and San Joaquín valleys with their deeper soils. The 
distribution area of subgenus Stylophyllum (see 
map pages ---) is much more restricted, coastal or 
near-coastal and largely reflects the region of high-
est species richness in subgenus Dudleya. Subgenus 
Hasseanthus exhibits an even smaller coastal or 
near-coastal area (see map pages ---), but extends 
somewhat further to the north and not so far to the 
south.

Whereas the winter with rainfall and lower tem-
peratures present good conditions for growth and 
flowering, the higher temperatures and lack of 
rainfall during the summer drought period represent 
major stress factors for dudleyas, leading to spe-
cial habitat preferences. Temperature extremes in 
coastal habitats are buffered by the sea along which 
plants also receive winter fog. While not absorbed 
directly, fogs reduce the plants’ transpirational water 
losses and may moisten soil on exposed slopes. Seed 
germination and seedling establishment on coastal 
rocks may be favored within cushions of lichens and 
mosses, which collect some soil and retain mois-
ture29. That the conditions are less favorable further 
inland is indicated by diminished plant size and 
decreased vigor of the plants there and the prefer-
ence for favorable micro-sites such as north-facing 
shady slopes or protection among shrubs25. Most 
inland taxa do not occur in the hot lowlands, but 
higher up on mountains with more moderate tem-
peratures, and there mostly on west-facing slopes 
with some consequent maritime influence. The 
preferential occurrence on either coastal or moun-
tain habitats is especially expressed in central and 
southern Baja California (see map pages ---) where 
plants receive less than 100 mm annual rainfall. 
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Figure 1 An older view (a, above) and a recent view (b, 
facing) of relationships among Dudleya and the other 
groups discussed here (genera are in bold face). Figure by 
Charles Uhl.
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Edaphic specialization is rare in Dudleya, though D. 
calcicola occurs on calcareous and D. abramsii ssp 
bettinae on serpentine soil.

The habitat preferences are supplemented by 
special adaptations in morphology and ecophysiol-
ogy: The small, succulent and bark-covered stems 
of Hasseanthus survive the summer drought (usu-
ally June–November) leafless, hidden and well-
protected in the soil. In D. multicaulis, rainfall 
and cold nights trigger growth in mid-November 
to mid-January, and the plants flower in April or 
early May30. Photosynthesis during the rainy season 
follows the normal C3-mode enabling fast growth, 
but the plants shift towards the water-conserving 
Crassulacean Acid Metabolism (CAM) with increas-
ing drought towards summer31. In subgenus Dudleya 
and Stylophyllum, the perennial leaves are typically 
covered by a thick wax bloom reducing transpira-
tional water losses and overheating of the tissues32. 
In some taxa, green forms (without wax) occur main-

ly at the coast with densely-waxed 
forms more inland32. In subgenus 
Dudleya, the chemical composi-
tion of the wax constituents is of 
systematic importance and cor-
relates with geographical distribu-
tion and the degree of petal adna-
tion33. In some taxa, the rosettes 
become ‘closed’ and form bud-like 
structures (‘resting rosettes’) dur-
ing drought34 which are also found 
in some Aeonium, Orostachys and 
Rosularia species. Many species 
likewise exhibit the CAM mode of 
photosynthesis35.

Due to urbanization and land 
development, especially in coastal 
areas, many Dudleya taxa have 
become rare in recent decades25. 
Eight Dudleya taxa, all of them 
local endemics, are listed as threat-
ened or endangered in the US36.

Flower pollination in Dudleya
Not much is known about flower pollination in 
Crassulaceae and Dudleya; a few detailed studies and 
some incidental observations are available, and possible 
pollinators are often only inferred from flower morphol-
ogy (review in Thiede & Eggli23). Available phylogenetic 
data (see below) suggest increasing fusion of the petals: 
stellately spreading petals (Sedum sect. Gormania, D. 
subgenus Hasseanthus)→ petals spreading from the 
middle (D. subgenus Stylophyllum)→ petals erect (D. 
subgenus Dudleya). The nectar, which in Crassulaceae 
is generally exuded by small nectary scales at the dorsal 
bases of the carpels, is easily accessible in the open to 
half-open flowers of Hasseanthus and Stylophyllum. 
Moldenke37 and Marchant et al.30 mention larger bum-
blebees and bees as important pollinators. In subgenus 
Dudleya, with its tubular flowers, a gradual shift in 

Table 2 Distinguishing features among the three subgenera of Dudleya.

DUDLEYA SUBGENUS 
DUDLEYA

DUDLEYA SUBGENUS 
STYLOPHYLLUM

DUDLEYA SUBGENUS 
HASSEANTHUS

stems above-ground, often elongated, often branching (dichotomously)
subterranean, tuber-like, 
unbranched

leaf structure
perennial, evergreen, often with strong wax bloom; old, dried 
leaves or leaf bases remaining attached to stem

soft, vernal; rosette leaves 
dying off before flowering

leaf shape
broad and mostly conspicuously 
flattened

mostly ± narrow and round to 
elliptic in cross-section

often small, oblanceolate to 
spoon-shaped, ± cylindric in 
cross-section

leaf base broad, with many leaf traces, mostly 1–5 mm thick at base narrow, less than ½ mm thick

receptaculum ± flat ± conical

petals
erect, lobes appressed to form 
a tube, tip sometimes spreading

erect below, variously spreading 
from near the middle

widely spreading

fruits mostly erect and appressed ascending to broadly spreading widely spreading

distribution

coastal southwest Oregon to 
southern Baja California, south-
ern Nevada, central Arizona, 
northern Sonora; sea level to 
3000 m

seaward southern California to 
northern Baja California, sea 
level to 1100 m

southern central California 
to northern Baja California; 
coastal to xx m
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flower morphology is observed which is accompanied 
by a shift in pollinators: in the short-tubed flowers 
(7–15 mm) with mostly yellow to orange petals, nectar 
is hidden at the flower base and accessible to small bees 
and flies which can crawl into the flowers and to larger 
insects with moderately long tongues38. Flowers with 
longer tubes (15–20 mm, fused for about 10 mm) and 
deep red color (e.g., D. anthonyi, D. pulverulenta) 
appear to be specialized for hummingbird pollination. 
However, hummingbirds were also observed as acciden-
tal visitors in species better adapted for bee pollination, 
so that the shift from bee to hummingbird pollination 
is gradual. The pollinator shift is also accompanied by 
increasing nectar volumes and energy contents of the 
nectar as adaptations to the higher demands of hum-
mingbirds38.

A similar row of increasing tube formation with 
concomitant pollinator shift appears to be present in 
the Echeveria-group and was already suggested by 
Walther16: Stellately spreading petals (Sedum sect. 
Pachysedum)→ petals spreading from the middle 
(Graptopetalum, Thompsonella)→ petals erect, only 
tips spreading (Echeveria, Pachyphytum). The tubu-
lar flowers of Echeveria and Pachyphytum are gener-
ally assumed to be hummingbird-pollinated, which is 
supported by accidental observations and a detailed 

study in Echeveria gibbiflora39. Consequently, the 
similarity in the tubular flowers between Echeveria 
and Dudleya (subgenus Dudleya) which prompted 
Berger6 and most subsequent authors to assume a 
close relationship between both simply results from 
convergent adaptation to hummingbird pollination. 
Recent molecular studies revealed that fused corollas 
are of multiple origin in Crassulaceae12 and evolved 
six times independently in European-Mediterranean 
members of the Leucosedum clade40. Features of 
direct adaptive value such as flower morphologies 
or growth forms are generally prone to convergent 
evolution in different lineages and geographical 
regions and are thus unreliable indicators of rela-
tionship. This is the reason why Berger’s6 system, 
which largely relied on such characters, proved to 
be artificial compared to molecular studies10–12. In 
contrast, features without apparent adaptive value, 
such as seed surface structures, are much better 
indicators of relationships, since they are less prone 
to convergence and hence remain more stable dur-
ing evolution. Many such features are mentioned by 
Thiede & Eggli23.

Island taxa in Dudleya

1. DUDLEYA SUBGENUS DUDLEYA (32 SPECIES, 19 SUBSPECIES)

D. abramsii ssp abramsii CA, BCN D. gatesii BCN

D. abramsii ssp affinis CA D. gnoma [1 × 2] CA: Santa Rosa Island

D. abramsii ssp bettinae CA D. greenei 
CA: San Miguel, Santa 
Cruz, Santa Rosa & Santa 
Catalina Islands

D. abramsii ssp murina CA D. guadalupensis BCN: Isla Guadalupe

D. abramsii ssp parva CA D. ingens BCN

D. acuminata BCN, BCS, Isla Cedros D. lanceolata CA, BCN, Islas Coronados

D. albiflora 
BCN, BCS, Islas Cedros, 
Natividad, Espiritu Santo

D. linearis BCS/N: Islas San Benito

D. anthonyi BCN, Isla San Martin D. nubigena ssp nubigena BCS

D. brevipes BCN D. nubigena ssp cerralvensis BCS: Isla Cerralvo

D. brittonii BCN, Islas Todos Santos D. pachyphytum BCN: Isla Cedros

D. caespitosa CA, Anacapa Island D. palmeri CA

D. calcicola CA D. pauciflora BCN

D. candelabrum 
CA: Santa Cruz & Santa 
Rosa Islands

D. pulverulenta ssp pulveru-
lenta 

CA, BCN

D. candida BCN: Islas Coronados D. pulverulenta ssp arizonica CA, NV, AZ, BCN, Son

D. cultrata BCN, Isla San Martín D. rigida BCS

D. cymosa ssp cymosa OR, CA D. rigidiflora BCN

D. cymosa ssp costafolia CA D. rubens BCS

D. cymosa ssp crebrifolia CA D. saxosa ssp saxosa CA

D. cymosa ssp marcescens CA D. saxosa ssp aloides CA, BCN

D. cymosa ssp ovatifolia CA D. saxosa ssp collomieae AZ

D. cymosa ssp paniculata CA D. setchellii CA

D. cymosa ssp pumila CA D. stolonifera CA

D. farinosa OR, CA D. verityi CA

Table 3 List of recognized species and subspecies in Dudleya. The distribution areas are abbreviated (OR 
= Oregon, CA = California, BCN = Baja California (Norte), BCS = Baja California Sur, NV = Nevada, AZ 
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Many Dudleya taxa occur on isolated islands off 
the Pacific coast of California and especially Baja 
California. From the islands in the Gulf of California, 
Dudleya occurs only on the two southernmost ones 
(Espiritu Santo and Cerralvo). Most or all of these 
islands are uninhabited and accessible only by 
boat. Moran and Lindsay studied these island floras 
intensively on boat trips and discovered several 
new island endemics41. 23 of the 63 Dudleya taxa 
occur at least on one of the many islands (Table 3), 
and 13 taxa are endemic to mostly one island (D. 
candelabrum, D. candida, D. gnoma, D. greenei, D. 
guadalupensis, D. linearis, D. nubigena ssp cerral-
vensis, D. traskiae, D. virens ssp virens, ssp extima 
and ssp hassei, D. blochmaniae ssp insularis, and 
D. nesiotica).

Four taxa (asterisks * indicate endemics) are 
found on Santa Rosa (D. candelabrum, D. gnoma, 
D. greenei, and D. blochmaniae ssp insularis*) and 
Coronados (D. candida*, D. lanceolata, D. anomala, 
and D. attenuata ssp attenuata*). Three taxa are 
found on Cedros (D. acuminata, D. albiflora, and 
D. pachyphytum*), Santa Cruz (D. candelabrum, 
D. greenei, and D. nesiotica*), Santa Catalina (D. 
greenei, D. virens ssp hassei*, D. virens ssp insu-
laris*), and Todos Santos (D. brittonii, D. ano-
mala, D. attenuata ssp attenuata). Other islands 
exhibit two taxa or one taxon of Dudleya only. The 

most remote Dudleya localities are found on Isla 
Guadalupe, 225 km off the coast of Baja California 
Norte, where D. guadalupensis and D. virens ssp 
extima are endemic. A further remarkable endemic 
stem-succulent on that island is Talinum gua-
dalupense of the portulac family42,43. The most 
distinct island endemic is certainly Dudleya pachy-
phytum from Isla Cedros, which exhibits by far 
the thickest leaves in the genus, reminiscent of 
Pachyphytum44,45.

Molecular approaches—A view into 
the future

Molecular studies will certainly provide an impor-
tant impact on the systematics of Dudleya. A phy-
logenetic study of selected Dudleya species with 
molecular sequence data (ITS sequences) was carried 
out by Darren Burton for his Masters thesis in 2002 
at San Diego State University (see http://www.sci.
sdsu.edu/plants/plsys/lab/lab.html). The data are not 
yet published, but according to D. Burton18,21, none 
of the three subgenera of Dudleya is monophyletic. 
Subgenus Hasseanthus holds a basal position within 
Dudleya and some (but not all) of its species are sis-
ter to the remainder of the genus. Consequently, the 
Sedum-like flowers of subgenus Hasseanthus indeed 
represent a “link” to Sedum (sect. Gormania). 
Subgenus Stylophyllum and Dudleya together form 
a distinct branch in which both are intermingled, 
and the tubular flowers and broad leaves of the lat-
ter evolved repeatedly. This finding fully confirms 
Moran’s8 view that both subgenera are ‘perhaps not 
entirely natural’. Consequently, a reclassification of 
Dudleya can be expected once these important data 
are published.

A further molecular study was provided by 
Marchant et al.30 on the population genetics of the 

2. DUDLEYA SUBGENUS STYLOPHYLLUM 
(9 SPECIES, 6 SUBSPECIES)

D. anomala [2 × 1]
BCN, Islas Coronados & 
Todos Santos

D. attenuata ssp attenuata 
CA, BCN, Islas Coronados 
& Todos Santos

D. attenuata ssp australis BCN

D. campanulata [2 × 3?] BCN

D. densiflora CA

D. edulis CA, BCN

D. formosa BCN

D. traskiae [2 × 1] CA: Santa Barbara Island

D. virens ssp virens CA: San Clemente Island

D. virens ssp extima BCN: Isla Guadalupe

D. virens ssp hassei CA: Santa Catalina Island

D. virens ssp insularis 
CA, Santa Catalina & San 
Nicolas Islands

D. viscida CA

3. DUDLEYA SUBGENUS HASSEANTHUS 
(4 SPECIES, 3 SUBSPECIES)

D. blochmaniae ssp blochmaniae CA, BCN

D. blochmaniae ssp brevifolia CA

D. blochmaniae ssp insularis 
CA: Santa Rosa 
Island

D. multicaulis CA

D. nesiotica [3 × 1]
CA: Santa Cruz 
Island

D. variegata CA, BCN

= Arizona, Son = Sonora) except for islands given in full. For five species, their putative inter-subgeneric 
hybrid origin is indicated.

Figure 2 (Left) SEM-micrograph of costate-
bipapillate seed type seen in Dudleya albiflora. 
Bar = 100 µm. From ref 14.
 
Figure 3 (Right) SEM-micrograph of reticu-
late-unipapillate seed type observed in Sedum 
wrightii. Bar = 10 µm. From ref 13.
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endangered D. multicaulis, which is patchily distrib-
uted in coastal sage scrub communities. The study 
was conducted at the local level with a population 
at the Irvine Ecological Reserve of the University of 
California and at the regional level with eight popu-
lations across the range of the species. The genetic 
data indicate that all plants within the Irvine campus 
now, or in the past, functioned as one population 
with about 1200 individuals distributed over 63 
acres. The low genetic differences and high gene flow 
at this scale is explained by pollen transport among 
local colonies. At the regional level, there is a high 
level of genetic variation and differentiation within 
each population and especially among the popula-
tions, indicating little gene flow among populations 
across the range of the species. Therefore, each 
population represents a genetically distinct entity, 
thus providing an empirical background for explain-
ing the difficulties in drawing taxonomic boundaries 
in variable species complexes. The study was carried 
out for conservation purposes, but similar studies on 
taxonomically difficult complexes (e.g., D. abramsii 
or D. cymosa) might also provide important data for 
resolving taxonomic questions.
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William Russel Dudley was known for three 
things: his dedicated teaching, his conser-
vation work and his scientific work as a 

systematic botanist. Born in Connecticut in 1849, he 
studied botany at Cornell University. He taught there 
for several years before heading west to Stanford 
University in 1893 at the behest of his former men-
tor, David Starr Jordan. Jordan, first president of 
the fledgling university, needed a curator for the 
Stanford Herbarium, and was greatly impressed by 
Dudley’s knowledge and capabilities.

Dudley was to suffer the first major disappoint-
ment of his career when he arrived in California. 
Promised a fine laboratory, he instead spent his first 
ten years at Stanford in the attic of a distant work-
shop built outside the Inner Quadrangle. His stu-
dents would recount stories of him calmly ducking 
beneath each of the three mammoth beams that ran 
across the low ceiling as he made his way from table 
to table. Leland Stanford’s death had caused the US 
government to freeze his estate assets that were sup-
porting the university, and it was a six-year court 
battle before money was available for much needed 
buildings and other curricular improvements.

Already an expert on East Coast flora, Dudley 
spent every spare moment exploring California’s 
diverse and largely unknown flora. He spent week-
ends in the nearby Santa Cruz mountains and school 
breaks exploring Southern California and the Sierra 
Nevada. He collected thousands of specimens for 
the herbarium either on foot with a packhorse, or 
by horse and wagon. Greatly concerned about the 
effects of logging, he became actively involved in 
forest conservation. An officer of the Sierra Club, 
he wrote a regular column entitled “Forestry Notes” 
for their bulletin and was instrumental in creating 

forest preserves at Big 
Basin State Park and 
Pinnacles National 
Monument.

He was con-
vinced that forestry 
needed to be taught 
in California and 
worked hard to cre-
ate a specific program 
at Stanford, but again 
fate intervened. The 1906 
earthquake caused major 
devastation at the uni-
versity and an indefinite 
postponement of Dudley’s 
proposed forestry program. 
It would be several years 
before the damaged build-
ings would be repaired and university personnel 
could focus on programmatic developments.

Dudley contracted tuberculosis during a field trip 
to Egypt in 1908. This seriously compromised his 
health and working abilities. He was forced to retire 
in January of 1911 and died later that same year. His 
legacy included over 100 students who eventually 
attained high-level and influential positions, includ-
ing his two nephews who had attended Stanford at 
his recommendation. He also published 17 journal 
articles, two floras and co-authored A Manual of 
Histology (the microscopic study of tissue struc-
ture). Britton and Rose named the “characteristic 
California genus” Dudleya in his honor. Today a rep-
resentative bed of dudleyas is in the process of being 
planted at Stanford University’s Arizona Garden in 
his memory. ❖

William Russel Dudley
Julie Cain

William Russel Dudley 
Photo courtesy of Stanford 

University Archives.
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