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Abstract
The Asiatic species of Oleandra (Oleandraceae) are revised. We reduce a large number of species to O. 
neriiformis and O. sibbaldii, we provide a revised circumscription of O. cumingii and O. undulata and we 
establish the identity of O. vulpina. In total, we recognize 9 species, with full synonymy, descriptions and 
distribution maps. A list of identifications is appended.
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Introduction

Virtually all authors who have dealt with the genus Oleandra Cav. have commented 
on its distinctness or naturalness. The shrubby growth form, particularly distinct in O. 
neriiformis Cav., prompted Cavanilles (1799; 1802) not only to derive the genus name, 
but also the species name from Nerium oleander L. (Apocynaceae). From this it should 
be clear that he saw the aerial stems of Oleandra neriiformis, of which the forms with 
distinctly whorled fronds are indeed strongly reminiscent of branches of Nerium olean-
der. Subsequently, Swartz (1801; 1806) included Oleandra in Aspidium Sw., but Presl 
(1836) reinstated the genus, followed by Smith (1841; 1842), and the distinctness of 
the genus has not been questioned since, not even by Hooker (1862), and only one 
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author has preferred to recognize Oleandra at subgeneric level, but not without some 
doubts (Splitgerber 1840, “An genus proprium? habitus distinctissimus!”).

Two genera have been described that are now universally included in Oleandra. 
Reinwardt (1825) described Ophiopteris Reinw., with the only species O. verticillata 
Reinw., without distinguishing either from Oleandra or O. neriiformis. Don (1825) 
distinguished Neuronia D. Don, with N. asplenioides D.Don as only species.

The characters of Oleandra were summarized most recently by Smith et al. (2006) 
as “blades simple; leaves articulate, abscising cleanly upon senescence from pronounced 
phyllopodia; sori indusiate, indusia round-reniform; spores reniform, monolete”, while 
Tryon (2001) stressed the parallel veins, the unusual roots (“rhizophores”), the peltate 
scales and the articulate phyllopodia.

There is as much unanimity on the distinctness of the genus as there is uncertainty 
on the distinctness of species in Oleandra, and many authors who have dealt with the 
genus have commented on the difficulties of species delimitation. Smith et al. (2006) 
estimated a total number of c. 40 species, in which they follow many earlier authors, 
where the estimated number varies between 40 (“many species are similar in appear-
ance”, Kramer 1990) to 50 (“closely related”, Pichi Sermolli 1965). However, Tryon 
(1997; 2001) reduced the number of American species to 4 (with one species indicated 
as of doubtful validity: “it may well be a variety …”) and of the Asiatic to 6. In ad-
dition, Pichi Sermolli (1965: “the delimitation of the species is not always easy, since 
some of them show a high degree of polymorphism”), distinguished no more than 5 
species in Africa, and as his distinctions are sometimes subtle and based on limited 
material, the number should perhaps be reduced. A reasonable estimate of the number 
of species in Oleandra should accordingly be between 15 and 20. In this taxonomic 
treatment, we deal with the Asiatic species of Oleandra, extending the rather summary 
treatment in Tryon (2001), which was based on specimens in only two herbaria, and 
should be considered, according to the author, as “a prodromus that may be ampli-
fied”. After examining many more specimens in a much larger number of herbaria, we 
can only agree with Tryon and all others who have considered species delimitation in 
this group difficult.

Morphology

Much of the variability between species in Oleandra is found in the rhizome, but as 
large parts of the rhizome are usually not preserved in herbarium collections, it is diffi-
cult to appreciate and describe this variability without field study. In the Asiatic species 
that we have seen, rhizomes may be relatively short-creeping, leading to more or less 
compact clumps of fronds, or more widely creeping. In the latter case, in some species 
the rhizome appears to be short-lived, decaying less than 1 m behind each growing 
point, which leads to stands with a scattered growth of plants. In others, the rhizome 
can be highly persistent, and stands may be extensive, with a dense growth of stems. In 
plants with this growth form, parts of the rhizome may also grow outwards or upwards 
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from the substrate and form erect or drooping stems, here to be called “aerial” stems, 
that are often rootless. Branches are often opposite each other, and then both branches 
grow in the same direction, either downwards (positively geotropic) or upwards (nega-
tively geotropic). Negatively geotropic branches can also be found on parts of the main 
rhizome where this starts to curve upwards, forming props that support the main stem. 
This is the shrubby growth form that is most often associated with the genus, although 
it occurs only in a minority of the species.

The anatomy shows a variably, but often very strongly developed peripheral scle-
rified sheath, a ground tissue with or without scattered sclerenchyma strands, and a 
dictyostele. When aerial parts develop, they tend to be more strongly sclerified.

The rhizome is covered with, usually persistent, rhizome scales with a peltate at-
tachment. The scales are often strongly thickened near the attachment, and the margin 
can be nearly entire or densely set with woolly hairs (best visible in young scales) or 
sessile glands. The scales are strongly appressed or spreading to recurved - in the latter 
case the recurved parts tend to disappear on older rhizomes, giving the impression of a 
cover of short, appressed scales.

Roots arise mostly from the ventral side of the rhizome, and may be unbranched 
for a considerable length. The long unbranched parts have been described as rhizo-
phores, but they were identified as real roots by Wetter (1951). Branching and the 
formation of root hairs appears to be limited to the parts of the root that are in contact 
with a suitable substrate, and thus the unbranched parts tend to be more evident in 
species that creep over the substrate, often at some distance, or over dense cushions of 
moss, than in species with a subterraneous rhizome.

Fronds arise on the rhizome without any apparent regularity, sometimes clustered, 
sometimes more regularly spread over the length of a creeping rhizome. They do not 
appear to grow in regular rows, but are inserted more or less dorsally on creeping stems, 
and often on all sides on aerial stems. At a variable position on the stipe, there is a 
distinct articulation point, where old fronds abscise cleanly, with a plane of dehiscence 
that is perpendicular to the stipe. The part below the abscission point might be called 
a phyllopodium, the part above it the stipe, but the upper part of the phyllopodium is 
in all structural details similar to the stipe, while basally it shows a gradual transition 
to the rhizome. A stipe-like phyllopodium like this is restricted, in ferns, to Oleandra 
and Arthropteris J. Sm., but in the latter genus, the articulation is distinctly much more 
oblique. In other ferns where fronds are articulated to the rhizome (Polypodiaceae, 
Davalliaceae), the part below the articulation is more clearly rhizomatous in structure 
and indument. In the most inclusive phylogenetic analyses available (Schuettpelz and 
Pryer 2007; Tsutsumi and Kato 2006), the optimization of the articulation of the fronds 
for the common ancestor of Oleandra and Arthropteris is ambiguous, so the homology 
of this type of articulation in Oleandra and Arthropteris is uncertain. Presence of an 
articulation in general (including the articulation of pinnae to the rachis) could well be 
an apomorphy for the crown clade of Eupolypods (Schuettpelz and Pryer 2007), related 
to the development of a climbing or epiphytic habit with a full reversal in the terrestrial 
Tectariaceae and a weaker reversal in the similarly terrestrial Cyclopeltis J.Sm.
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The lamina is uniformly simple in all species, and varies little in shape, except in O. 
werneri Rosenst.¸ which is dimorphic, with the fertile fronds or parts of fronds strongly 
contracted. Sori are indusiate with a reniform indusium, and always separate. The in-
dusia may be firm and persistent or shriveling and inconspicuous in older sori. The sori 
are borne dorsally and singly on the veins, at distances from the costa that vary strongly. 
Sporangia are long-stalked, often with a number of glandular hairs attached to the distal 
part of the stalk, just below the capsule. The capsule is of the common Polypodiales type.

Spores

Figs 1–10

The morphology of the spores of Oleandra as shown with SEM has been illustrated by 
Liew (1977) and Tryon and Lugardon (1991), who illustrate the whole range of vari-
ability in perispore morphology in Oleandra.

Two distinct types of perispore morphology can be distinguished. The first type 
occurs in all species studied except O. wallichii. It is highly variable but the variation 
can be described in terms of just three parameters describing the folds, the ornamen-
tation of the surface and the degree of perforation. This type shows a surface with a 
pattern of coarse folds, a variable ornamentation and a variable degree of perforation 
(“lophate”, Liew 1977). The folds may be broad (fig. 1), narrow (fig. 2), or replaced by 
fissures (fig. 3), the ornamentation ranges from warty (fig 1) to densely spinose (fig. 2, 
4). This surface may be perforated (fig. 4) or fissured to varying degrees, exposing an 
inner structure of numerous narrow cylindrical pillars c. 0.5 µm thick (fig. 7). These 
pillars are attached to a thin basal layer that adheres closely to the exospore. In the ex-
treme case, the outer surface is so strongly perforated that the entire perispore consists 
of an open mesh (fig. 4). Within this range of variability, most species that could be 
studied with an adequate sample of specimens show variability in two or more of these 
parameters, and it is difficult either to subdivide this type or to identify character states 
that are characteristic for one species, although it appears that O. sibbaldii has a more 
consistently highly perforated perispore than the other species.

The second type occurs exclusively in O. wallichii (figs 5, 6, 8). Here the perispore 
is composed of a thicker basal layer and thicker, more conical spines (fig. 8) with a basal 
diameter of 1–2 µm, which are, mainly in the specimens from Taiwan, partly fused in 
irregular ridges (fig. 7). In this type there never is an outer layer overlaying this pattern 
of conical spines, and thus the entire perispore is massive.

The exospore is smooth in all cases where it has been observed. Spore size vari-
ability was assessed based on SEM observations, with length of the spore measured 
including the perispore (Table 1, fig.9). The limited data available do not allow a full 
statistical analysis, but it is clear that several species and even several specimens show 
a large variability in spore size. A similar variability in Oleandra from Southern Africa 
was found by Harmata and Kornas (1978).
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Figures 1–8. 1 Oleandra cumingii, perispore with broad folds, low warty ornamentation, not perforated. 
scale bar 10 µm. Schmutz 6086 (L) 2 Oleandra cumingii, perispore with narrow wings, spiny ornamenta-
tion, few perforations. Scale bar 10 µm. Ting & Shih 796 (L) 3 Oleandra musifolia, perispore with wings 
partly replaced by fissures, irregularly warty ornamentation, few perforations. Scale bar 10 µm. Brooks s.n. 
(L 0317430) 4 Oleandra sibbaldii, perispore highly perforated. Scale bar 10 µm. Brass 29706 (L) 5 Ole-
andra wallichii, perispore spiny. Scale bar 10 µm. De Haas 2622 (L) 6 Oleandra wallichii, perispore spiny, 
spines confluent into ridges. Scale bar 10 µm. Van Steenis 20870 (L) 7 Oleandra sibbaldii. Perispore spines 
on a thin basal layer, exospore smooth, Scale bar 1 µm. Elmer 11451 (L) 8 Oleandra wallichii, perispore 
with thick basal layer, exospore smooth. Scale bar 1 µm. De Haas 2622 (L).
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Figure 9. Distribution of spore lengths in Oleandra, arranged by specimen.

Figure 10. Distribution of spore lengths in Oleandra, arranged by species. Horizontal: spore length in 
µm, vertical: number of observed spores.
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Table 1. List of specimens (all L.) of which spores were studied (see figs. 9, 10).

Specimen Identification
number of spore 
measurements

Kato et al. B 9511 Oleandra coriacea 2
Geesink & Santisuk 5384 Oleandra cumingii 3
Schmutz 6086 Oleandra cumingii 3
Ting & Shih 796 Oleandra cumingii 1
Davidse & Sumithraarachchi 7965 Oleandra musifolia 5
Holstvoogd 472 Oleandra musifolia 6
Brooks Oleandra musifolia 4
Kato, M. et al. C 4121 Oleandra neriiformis 2
Kato, M. et al. C 1365 Oleandra neriiformis 4
Clunie et al. LAE 63399 Oleandra neriiformis 4
Degener 14279 Oleandra neriiformis 3
Siew 125 Oleandra neriiformis 3
Gaerlan et al. PPI 13079 Oleandra neriiformis 5
Kato et al. B 7901 Oleandra neriiformis 4
Kato et al. 1160 Oleandra neriiformis 5
Croft 66 Oleandra neriiformis 4
Craven & Schodde 133 Oleandra neriiformis 4
Brass 29706 Oleandra sibbaldii 6
Elmer 11451 Oleandra sibbaldii 2
Hennipman 5430 Oleandra sibbaldii 2
Kato et al. C 7480 Oleandra sibbaldii 1
Sledge 1790 Oleandra sibbaldii 1
Hennipman 3334 Oleandra undulata 4
Maxwell 74/907 Oleandra undulata 2
Banoc 3 Oleandra undulata 3
Van Steenis 20870 Oleandra wallichii 4
De Haas 2622 Oleandra wallichii 4
Van Royen & Sleumer 5959 Oleandra werneri 5
Braithwaite RSS 4045 Oleandra werneri 2

Karyology

Data on chromosome numbers for species of Oleandra were summarized by Löve et al. 
(1977), who cite a basic number of x=41. Reports of n=40 (Kramer 1990) are based on 
a count that is acknowledged as uncertain by the authors (Manton and Sledge 1954) 
and that has not been confirmed by others.

Of the Asiatic species, O. neriiformis (1 count, source Himalayas), O. musifolia 
(Bl.) C. Presl (2 counts, Ceylon and Southern India) and O. wallichii (Hook.) C. 
Presl (2 counts, Northern India) have been reported. The report of a tetraploid taxon 
in Oleandra is based on a count for unsourced material growing in Kew (presumably 
from Africa), and is complemented by reports of n=41 for another plant from West 
Tropical Africa. The large variation in spore size in Oleandra from Southern Africa 
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was conjectured by Harmata and Kornas (1978) as due to the presence of different 
polyploidy levels, and this explanation would also fit well with the observed variability 
in morphology of Oleandra in Asia. However, actual confirmation of polyploidy in O. 
neriiformis or any other Asiatic species is needed.

Systematics

The simple morphology of Oleandra has made comparison with other ferns difficult, 
and its position has been judged to be with Dryopteridaceae or Davalliaceae, where it 
has been associated in particular with Nephrolepis Schott and Arthropteris (Copeland 
1947, Holttum 1959, Nayar and Bajpai 1978). More recent views exclude Nephrolepis 
from this alliance (Kramer 1990, Tryon and Lugardon 1991, Tryon and Tryon 1982), 
and phylogenetic molecular studies (Kuo et al. 2011, Schuettpelz and Pryer 2007) 
have shown that these three genera do not form a clade, but that they are associated 
with different clades in the crown leptosporangiates.

Taxonomic revision

This study is based on material from B, BISH, BM, BO, K, KEP, KLU, L, P, PE, PNH, 
MICH, SING, UC (abbreviations follow Index Herbariorum, Thiers 2011). All speci-
mens cited were seen except where noted otherwise. Specimens seen only as on-line im-
ages (provided either directly through the database of the holding institute or via JSTOR, 
http://plants.jstor.org) are marked with *. The identification list (see Appendix 1) has 
been prepared with the help of BRAHMS (http://dps.plants.ox.ac.uk/bol/BRAHMS), 
and the distribution data with BRAHMS and DIVA-GIS (http://www.diva-gis.org/).

Oleandra
http://species-id.net/wiki/Oleandra

Oleandra Cav., Anales Hist. Nat. 2: 115. 1799; Descr. Pl. (Cavanilles): 252. 1802. 
Lumbreras, Flora Montiber. 28: 19. 2004. Aspidium subg. Oleandra Splitg., Tijd-
schr. Natuurl. Gesch. Physiol. 7: 411. 1840. Type: Oleandra neriiformis Cav. (as 
“neriformis”).

Ophiopteris Reinw., Syll. Pl. Nov. 2: 3. 1825. Type: Ophiopteris verticillata Reinw., = 
Oleandra neriiformis.

Neuronia D.Don, Prodr. Fl. Nepal.: 6. 1825. Type: Neuronia asplenioides D.Don, 
=Oleandra wallichii.

Description. Terrestrial, epilithic or epiphytic, creeping or scrambling ferns. Rhizome 
scaly, roots scattered, often with long rhizophore-like proximal parts, fronds scattered 
or in whorls, on stipe-like phyllopodia, dehiscing at a slightly thickened articulation 
point. Fronds stipitate, lamina simple, margin entire, veins distinct, somewhat raised 
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on both sides, 1–2 ´ forked at or near the costa, costa often with narrow scales, lamina 
and veins often with acicular or capitate hairs. Sori in one, often irregular row on each 
side of the costa, with a more or less reniform, glabrous or hairy indusium. Sporangia 
stalked, stalk often with a number of sessile or stalked glands below the sporangium, 
sporangium body glabrous, spores monolete, perispore with broad wings, sometimes 
highly perforate, or echinate, massive.

Key to the 9 Asian species

1 Rhizome with stiff, erect to pendent rootless aerial branches .......................2
– Rhizome creeping .......................................................................................4
2 Fronds strongly dimorphic, scattered on the rhizome or somewhat clustered 

on short side branches  ............................................................. 9 O. werneri
– Fronds monomorphic or slightly dimorphic, often in whorls of 5–10 fronds ...3
3 Lamina thick, coriaceous, costa with copious, conspicuous, 3–4 mm long 

pale to brown scales on the abaxial surface ...............................1 O. coriacea
– Lamina thin, papyraceous when dry, costa mostly with few or inconspicuous 

scales on the abaxial surface ................................................4 O. neriiformis
4 Rhizome in older parts not entirely covered with scales; scales with squarrose 

acumen and entire or distinctly glandular margin .......................................5
– Rhizome entirely covered with overlapping scales; scales with appressed or 

spreading apex, usually with non-glandular cilia .........................................6
5 Rhizome scales with gradually narrowed apex, stipes 0.5–4.5 cm long, costa 

and stipe often with distinct dark colouration on the abaxial surface .............
 ...............................................................................................5 O. sibbaldii

– Rhizome scales with abruptly narrowed apex, stipe to 2–3 mm long, costa 
and stipe without dark colouration on the abaxial surface ........ 7 O. vulpina

6 Phyllopodia , inconspicuous, 2–5 mm, rarely 1 cm long, much shorter than 
the stipe, sori mostly in a closely costal single row .......................................7

– Phyllopodia, conspicuous, 2–10 cm long, often as long as or longer than the 
stipe, position of sori costal to medial .........................................................8

7 Rhizome scales squarrose, costa and stipe usually with dark colouration, 
frond apex distinctly apiculate ............................................... 8 O. wallichii

–  Rhizome scales appressed, costa and stipe without dark colouration, frond 
apex acute to acuminate .........................................................3 O. musifolia

8 Rhizome scales spreading, long triangular with a wide acumen, brown, cen-
tral part not conspicuously thickened, roots branching with root hairs over 
their entire length; lamina glabrous on upper surface and margin .................
 ..............................................................................................6 O. undulata

– Rhizome scales appressed to spreading, narrowly ovate-lanceolate with long 
narrow acumen, central part dark, thickened, roots often with glabrous, un-
branched part (“rhizophore”), lamina hairy or glabrous .......... 2 O. cumingii
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1. Oleandra coriacea
http://species-id.net/wiki/Oleandra_coriacea
Map 1, fig. 11 d–f

Oleandra coriacea Copel. J. Straits Branch Roy. Asiat. Soc. 63: 72. 1912. Type: MA-
LAYSIA. Borneo: Moulton s.n. (SAR? not seen).

Description. Rhizome with creeping parts unknown, aerial stems unbranched and 
rootless, 2–3 mm thick (when dry), not white waxy, in cross-section with a distinct 
sclerified peripheral sheath and few, scattered sclerified strands, phyllopodia in weak to 
distinct clusters of 4–6, short, usually less than 5 mm long. Scales persistently cover-
ing the rhizome, peltate, 5–70 × 0.5–1 mm, appressed (sometimes spreading), dark, 
shining with pale to brown margin and acumen, margin ciliate especially when young. 
Fronds monomorphic; stipe 1–1.5 cm long, without dark colouration, with up to 1 
mm long glandular hairs and often small, appressed scales; lamina 13–30 × 1.2–3.3 
cm, linear, base narrowly cuneate to rounded, apex acuminate to caudate with cauda 
to 1.5 cm, texture coriaceous; costa and veins on lower surface densely hairy with up 
to 1 mm long, acicular hairs, costa without dark colouration, with copious, conspicu-
ous, 3–4 mm long pale to brown scales, upper surface more glabrous, mostly hairy 
on the costa only, with similar hairs and with less copious scales. Sori in a single more 
or less irregular medial row, separated from the costa by a 2–7 mm wide sterile zone, 

Map 1. Distribution of Oleandra coriacea (triangles), O. musifolia (circles).
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Figure 11. Oleandra neriiformis (a–c, g–m), O. coriacea (d–f). a middle part of lamina, medial sori with 
indistinct indusia b entire lamina c lyrate lamina base with stipe articulation immediately below lamina 
base: Brass 23016 (New Guinea) d middle part of lamina, with conspicuous scales on midrib and sori with 
persistent indusia e entire lamina f lamina base with elongated stipe: Yahud et al SAR 88396 (Borneo) 
g entire lamina with costal sori h middle part of lamina, sori costal with persistent indusia i rounded lami-
na base with short stipe j whorl of short phyllopodia on aerial stem: Chew, Corner & Stainton 298 (Borneo)  
k middle part of lamina sori with inconspicuous indusium l rounded lamina base with short stipe m lam-
ina: Copeland s.n. 29 jan 1933 (Philippines)., All views of lamina showing abaxial surface; all specimens L.
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indusium distinct, c. 1.5 mm wide, most often glandular. Sporangial stalk with glands 
below the sporangium. Spores with coarse confluent ridges, areolae with short pointed 
excrescences, perispore hollow, with internal baculae, outer layer distinctly perforated.

Distribution. Brunei, Indonesia: Kalimantan Timur; Malaysia: Sarawak.
Ecology. Terrestrial in montane forest, mainly on ridges and in summit vegetation, 

1100–2200 m.
Discussion. Creeping and rooting parts of the rhizome are absent in all collections 

seen, but presumably present, as in O. neriiformis. The lamina of O. coriacea is indeed 
much more coriaceous than O. neriiformis, and has copious large pale costal scales and 
long hairs especially on lower surface. The sori are consistently medial, with firm indu-
sia that are often clearly glandular on their surface.

2. Oleandra cumingii
http://species-id.net/wiki/Oleandra_cumingii
Map 2

Oleandra cumingii J.Sm., J. Bot. (Hooker) 4: 413. 1842. C.Presl, Epimel. Bot.: 41. 
1851. Fée, Mém. Foug., 5. Gen. Filic.: 304. 1852. Hook., Sp. Fil.: 158. 1862. 
Baker, Syn. Fil. (Hooker & Baker): 303. 1868. Copel., Polypod. Phil. Isl.: 49. 
1905. Copel., Fern Flora of the Philippines: 184. 1958. Ching, Fl. Reipubl. Popu-
laris Sin. 2: 324. 1959. X.C.Zhang, Ching Mem. Vol.: 91. 1999. Type: PHILIP-
PINES. Luzon: Cuming 60. (holotype: K; isotypes: B, BM, SING, US*),

Oleandra macrocarpa C.Presl, Epimel. Bot.: 41. 1851. Fée, Mém. Foug., 5. Gen. Filic.: 
304. 1852. Holttum, Novit. Bot. Inst. Horto Bot. Univ. Carol.: 43. Type: PHIL-
IPPINES. Luzon: Cuming 60 p.p. (Holotype: PRC, teste Holttum; isotypes: B, 
BM, K, SING, US*).

Oleandra chinensis Hance, Ann. Sci. Nat. (Paris) 18: 238. 1862. Type: CHINA. Guang-
dong: Si Chu Shan, Parry s.n., herb. Hance 9408 (holotype: K; isotype BM).

Oleandra scandens Copel., Philipp. J. Sci. 46: 218. 1931., Fern Flora of the Philippines: 
184. 1958. Type: PHILIPPINES. Baguio: Elmer 6513 (holotype: US*).

Oleandra intermedia Ching, Bull. Fan Mem. Inst. Biol. 11: 187. 1931. Ching, Fl. Reipubl. 
Popularis Sin. 2: 323. 1959. X.C.Zhang, Ching Mem. Vol.: 92. 1999. Type: CHI-
NA. Yunnan: Henry 9484c (holotype: K; isotypes: B, BM, MO*, PNH, US*).

Oleandra cumingii var. longipes Hook., Sp. Fil.: 158. 1860. Oleandra longipes Ching, 
Lingnan Sci. J. 12: 158. 1933. Type: BIRMA. Mergui: Parish 59 (holotype: K).

Oleandra cantonensis Ching, Fl. Reipubl. Popularis Sin. 2: 324, 378. 1959. Type: CHI-
NA. Guangdong: Canton, Peiyinshan,.Y. Liang 60252 (holotype: PE).

Oleandra yunnanensis Ching, Fl. Reipubl. Popularis Sin. 2: 325. 1959. Type: CHINA. 
Yunnan: anon. s.n. (holotype: PE).

Oleandra guangxiensis S.L. Mo & Y.C. Zhong, Guihaia 7: 289. 1987. Type: CHINA. 
Giangxi: Damingshan, Guangxi Forest ecology group 84422 ( holotype: IBY, not 
seen; isotype: PE).
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Map 2. Distribution of Oleandra cumingii (squares), O. undulata (triangles), O. wallichii (circles).

Description. Rhizome short- to long creeping, 3–8 mm thick, sometimes white 
waxy in the older parts, little branched and not forming extensive stands, in cross-
section with or without scattered sclerified strands; roots scattered, sometimes with 
unbranched aerial parts; phyllopodia scattered or more or less tufted, (1–)3–10 cm 
long. Scales persistently covering the rhizome, peltate, 4–9 × 0.5–1.5 mm, appressed, 
acumen with dark center and lighter acumen and margin, margin ciliate especially 
when young. Fronds monomorphic, stipe 2–12 cm long, without dark colouration, 
glabrous or hairy with catenate to acicular up to 2 mm long hairs, lamina 12- 40 × 
2–4.5 cm, base narrowly cuneate to truncate, apex acute to long-acuminate, texture 
thin-chartaceous, both surfaces and margin with catenate or acicular hairs 0.2–1 
mm long, usually more densely on lower surface, costa without dark colouration, on 
lower surface without or with few, pale to dark scales. Sori close to or scattered up to 
2 mm from the costa, indusium distinct, 1–2 mm wide, densely hairy with short or 
long hairs. Sporangial stalk with glands below the sporangium. Spores with broad or 
narrow confluent ridges, surface variably ornamented with small pustules to narrow 
spines, perispore hollow, with internal baculae, outer layer not or finely perforated, 
sometimes fissured along the ridges.

Distribution. China: Yunnan, Guangdong, Guangxi, Guizhou; Laos; Thailand 
(Peninsular); Malaysia: Peninsular Malaysia; Indonesia: Flores; Timor Leste; Philip-
pines: Luzon.
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Ecology. Terrestrial or on rocks, cliffs and roadsides in open forest, sea level to c. 
1200 m.

Discussion. Contrary to Holttum (1968a), Oleandra cumingii J. Sm. is not a no-
men nudum, but provided with an adequate diagnosis. Cuming 60 is distributed in 
several herbaria with many duplicates, and it is impossible to tell which ones should be 
considered isotypes of O. cumingii and which ones of O. macrocarpa.

Oleandra cumingii is a variable assemblage of fairly widely scattered forms, in 
many characters intermediate between O. undulata and O. musifolia. From O. un-
dulata it can be distinguished by the more narrowly elongated, appressed rhizome 
scales with a more or less thickened costa in the acumen, and by the often hairy 
upper surface of the lamina. From O. musifolia, O. cumingii differs in the elon-
gated phyllopodia and the distinctly tomentose indusia and lower surface of the 
lamina. The differences with either species, however, are often slight and bridged 
by specimens with an intermediate character combination. This may indicate that 
Oleandra cumingii is a hybrid or a hybrid swarm between the two other species, 
but failing positive evidence for that interpretation, we prefer to regard it here as 
a separate species.

3. Oleandra musifolia
http://species-id.net/wiki/Oleandra_musifolia
Map 1

Oleandra musifolia Blume, Enum. Pl. Javae: 141. 1828. (as Oleandra musaefolium). 
Oleandra musaefolia C.Presl, Epimel. Bot.: 42. 1851. Fée, Mém. Foug., 5. Gen. 
Filic.: 304. 1852. Ching, Fl. Reipubl. Popularis Sin. 2: 321. 1959. Oleandra mu-
sifolia C.Chr., Index Filic.: 466. 1906. Backer & Posth., Varenfl. Jav.: 87. 1939. 
X.C.Zhang, Ching Mem. Vol.: 94. 1999. R.M.Tryon, Rhodora 102: 434, fig. 4. 
2001. Type: INDONESIA. Java: Gedeh, Blume s.n. (holotype: L).

Aspidium moritzii Kunze, Bot. Zeitung (Berlin) 6: 238. 1848., Kunze, Bot. Zeitung 
(Berlin) 9: 348. 1851. Oleandra moritzii C.Presl, Epimel. Bot.: 42. 1851. Fée, 
Mém. Foug., 5. Gen. Filic.: 304. 1852. Type: INDONESIA. Java: Zollinger 
1306B (L, lectotype L 0317415, here selected).

Oleandra geniculata Alderw., Bull. Jard. Bot. Buitenzorg Ser. 2: 23. 1914. Type: IN-
DONESIA. Java: Docters van Leeuwen s.n. (holotype BO? not seen).

Oleandra benguetensis Copel., Philipp. J. Sci. 46: 217. 1931. Fern Flora of the Philip-
pines: 183. 1958. Type: PHILIPPINES. Baguio: Elmer 6286 (holotype: US*).

Oleandra whangii Ching, Bull. Dept. Biol. Sun Yatsen Univ. 6: 23. 1933. Type: CHI-
NA. Guangxi: Sin & Whang 300 (holotype: SYS, not seen; isotypes: NY, PE, BM).

Oleandra hainanensis Ching, Acta Phytotax. Sin. 8: 141, pl. 20 fig. 17. 1959. 141; Ch-
ing, Fl. Reipubl. Popularis Sin. 2: 322. 1959. X.C.Zhang, Ching Mem. Vol.: 91. 
1999. Type: CHINA. Hainan: S.K. Lau 27326 (holotype: PE).
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Aspidium lomatopus Kunze, Bot. Zeitung (Berlin) 6: 238. 1848. Oleandra lomatopus 
C.Presl, Epimel. Bot.: 43. 1851. Fée, Mém. Foug., 5. Gen. Filic.: 304. 1852. Type: 
INDONESIA. Java: Zollinger s.n. (lectotype: K, here selected).

Oleandra neriiformis auct. non Cav.:Bell, Flora of Australia 48: 446. 1998.

Description. Rhizome creeping, 5–8 mm thick, white waxy in the older parts, of-
ten supported above the substrate by unbranched stilt-like roots, dorsiventrally flat-
tened, (strongly compressed, 4–6 mm wide when dry), with up to 10 cm long, 
curved internodes (only occasionally straight and then often much longer) termi-
nating in a cluster of a few short phyllopodia, usually less than 5 (–15) mm long, 
often hidden by the scales, rhizome often innovating just below this cluster, lateral 
branches usually basal on the internodes, in opposite pairs; all parts in cross-section 
without or with few sclerified strands, roots scattered, with long unbranched aerial 
parts. Scales persistently covering the rhizome, peltate, 5–10 × 1–1.5 mm, appressed, 
with dark center and lighter brown acumen and margin, margin ciliate especially 
when young and with sessile glands. Fronds monomorphic, stipe 0.5–4 cm long, 
without dark colouration, with short, glandular hairs; lamina to 60 × 4.2 cm, linear, 
base cuneate to truncate or more or less rounded, apex acute to long-acuminate, tex-
ture thin-chartaceous, both surfaces with catenate, often glandular hairs 0.2–0.5 mm 
long; costa without dark colouration, on lower surface with inconspicuous, 1–3 mm 
long brown scales. Sori mostly in a single regular row close to the costa, sometimes 
more scattered over a 2–5 mm wide zone close to the costa or at a distance of up to 
3 mm, indusium distinct, 1.5–2 mm wide, glabrous or glandular, sometimes setose. 
Sporangial stalk with glands below the sporangium. Spores with coarse confluent 
ridges, areolae with short pointed excrescences, perispore hollow, with internal bacu-
lae, outer layer not or hardly perforated.

Distribution. South China, Southern India, Sri Lanka, Thailand, Indonesia: Java, 
Lesser Sunda Islands, Sulawesi; Philippines: Luzon, Australia: Queensland.

Ecology. Mostly terrestrial or on rocks, less often as low trunk epiphyte, in various 
types of forests, often disturbed, sea level to c. 2000 m.

Discussion. ICN 60.8 specifies that the spelling of the original epithet “musaefo-
lia” should be corrected to “musifolia”.

Aspidium moritzii is one of the two species distinguished by Kunze (1848) among 
the collections under Zollinger 1306 (see also discussion under Oleandra neriiformis). 
The description conforms to O. musifolia, and the specimen selected as lectotype for 
Aspidium moritzii is conform to the original description, and bears a label “Aspidium 
moritzi 1306B”. Aspidium lomatopus is based on a description and name in Kunze 
(1848) that was evidently considered preliminary by Kunze, as he did not refer to this 
species in his later account (Kunze 1851). A specimen in K is labeled “Zollinger 1306 
b Aspidium moritzii Kze”, with a separate label “Oleandra lomatopus” in what may be 
Kunze’s hand. It is O. musifolia, and is here selected as lectotype.
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Oleandra musifolia is variable in the density of hairs is variable, and the distance 
of the sori to the costa. It can be distinguished from O. cumingii mainly by the short 
phyllopodia (longer in O. cumingii). Incomplete collections are easily confused also 
with O. neriiformis but can often be recognized by the flatter, softer rhizome without 
sclerenchyma strands (rhizome more rigid, rounded, with sclerenchyma strands in O. 
neriiformis) and by the catenate hairs with capitate or glandular apex (more acicular, 
not capitate in O. neriiformis). Distinguishing these two species on basis of juvenile 
material, however, is difficult, and often impossible.

4. Oleandra neriiformis
http://species-id.net/wiki/Oleandra_neriiformis
Map 3, fig. 11 a–c, g–m, 12

Oleandra neriiformis Cav., Anales Hist. Nat. 2: 115. 1799. (as “neriformis”); Descr. Pl. 
(Cavanilles): 252. 1802. C.Presl, Tent. Pterid.: 78. 1836. (as “neriifolia”); C.Presl, 
Epimel. Bot.: 42. 1851. Fée, Mém. Foug., 5. Gen. Filic.: 304. 1852. Hook., Sp. 
Fil.: 156. 1862. Copel., Polypod. Phil. Isl.: 49. 1905. Backer & Posth., Varenfl. Jav.: 
87. 1939. Copel., Philipp. J. Sci. 73: 346. 1940. C.Chr., Bull. Bernice P. Bishop 
Mus. 177 45. 1943. Copel., Fern Flora of the Philippines: 182. 1958. Brownlie, 
The Pteridophyte Flora of Fiji: 156. 1977. M.Kato, J. Fac. Sci. Univ. Tokyo, Sect. 3, 
Bot. 14: 240. 1989. R.M.Tryon, Rhodora 102: 430. 2001. Aspidium neriiforme Sw., 
Syn. Fil. (Swartz) 42. 1806. Willd., Sp. Pl., ed. 4 [Willdenow] 5: 212. 1810. Blume, 
Enum. Pl. Javae: 140. 1828. Gariletti, Fontqueria 38: 40. 1993. Type: PHILIP-
PINES. Mauban: Née s.n. (holotype: MA 476029, teste Gariletti, not seen).

Aspidium pistillare Sw., J. Bot. (Schrader) 1800: 30. 1801. Oleandra pistillaris C.Chr., 
Index Filic., Suppl. Tertium pro Annis 1917-1933: 132. 1934. Holttum, Rev. Fl. 
Mal. 2: 386. 1954. X.C.Zhang, Ching Mem. Vol.: 91. 1999. Type: INDONESIA. 
Java: Unknown s.n. (holotype S, not seen) (teste Sw. 1806).

Ophiopteris verticillata Reinw., Syll. Pl. Nov. 2: 3. 1825. Type: INDONESIA. Java: 
Reinwardt (?) s.n. (L).

Aspidium bantamense Blume, Enum. Pl. Javae: 141. 1828. Oleandra bantamense Kunze, 
Bot. Zeitung (Berlin) 9: 349. 1851. Type: INDONESIA. Java: Bantam, anon. 
(Kuhl & van Hasselt?) s.n. (Holotype: L).

Aspidium micranthum Blume, Enum. Pl. Javae: 141. 1828. Oleandra micrantha Kunze, 
Bot. Zeitung (Berlin) 9: 349. 1851. Type: INDONESIA. Java, Salak.: anon. (Kuhl 
& van Hasselt?) s.n. (holotype: L).

Aspidium salaccense Blume, Enum. Pl. Javae: 140. 1828. Aspidium neriiforme var. salac-
cense Blume, Enum. Pl. Javae: Add. et emend. 1828. Oleandra neriiformis var. 
salaccensis Kunze, Bot. Zeitung (Berlin) 9: 348. 1851. Type: INDONESIA. Java: 
Blume s.n. (holotype: L).

Blechnum colubrinum Blanco, Fl. Filip. [F.M. Blanco]: 834. 1837. Oleandra colubrina 
Copel., Polypod. Phil. Isl.: 48. 1905. Copel., Fragm. Fl. Philipp. 3 179. 1905. 
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Merrill, Sp. Blancoan.: 43. 1918. Copel., Fern Flora of the Philippines: 181. 1958. 
M.Kato, J. Fac. Sci. Univ. Tokyo, Sect. 3, Bot. 14: 240. 1989. Type: PHILIP-
PINES. Unknown.

Aspidium phyllarthron Kunze, Bot. Zeitung (Berlin) 6: 237. 1848. Oleandra phyllar-
thron C.Presl, Epimel. Bot.: 42. 1851. Kunze, Bot. Zeitung (Berlin) 9: 349. 1851. 
Type: INDONESIA. Java: Zollinger 1306 (lectotype: L 0317564, here selected) 
(see discussion).

Oleandra hirtella Kunze, Farnkräuter: 70, pl. 129. 1847. Fée, Mém. Foug., 5. Gen. 
Filic.: 304. 1852. Oleandra neriiformis var. hirtella Hook., Sp. Fil.: 156. 1862. 
Type : INDONESIA. Java : Miquel? s.n. (holotype L?, not found).

Oleandra mollis C.Presl, Epimel. Bot.: 41. 1851. Fée, Mém. Foug., 5. Gen. Filic.: 304. 
1852. Type: PHILIPPINES. Luzon: Cuming 94 p.p. (holotype: PRC, not seen; 
isotypes: BM, L, SING, US*).

Oleandra neriiformis var. brachypus Hook., Sp. Fil.: 156. 1862. Type: UNKNOWN. 
Malay Archipelago: Norris s.n. (holotype: K, not seen).

Oleandra cumingii var. tahitense Hook., Sp. Fil.: 159. 1862. Type: FRENCH POLY-
NESIA. Tahiti: Greville s.n. (holotype: K, not seen).

Oleandra ciliata Kuhn, Linnaea 36: 126. 1869. Type: VANUATU. Aneiteum: Cuming 
48 (holotype: B).

Oleandra cuspidata Baker in Becc., Malesia 3: 44. 1886. Copel., Philipp. J. Sci. 73: 
346. 1940. M.Kato, J. Fac. Sci. Univ. Tokyo, Sect. 3, Bot. 14: 239. 1989. Type: 
INDONESIA. New Guinea: Arfak, Beccari s.n. (holotype: K).

Oleandra colubrina var. nitida Copel., Philipp. J. Sci., C 3: 33. 1908. Oleandra nitida 
Copel., Fern Flora of the Philippines: 181. 1958. Amoroso & Pava, Philipp. J. Sci. 
120: 423, 437. 1991. Type: PHILIPPINES. Mindanao: Mt. Apo, Copeland 1474 
(lectotype: US*, here selected).

Oleandra colubrina var. membranacea Copel., Philipp. J. Sci., C 3: 32. 1908. Type: 
PHILIPPINES. Luzon: Mt. Maquiling, Copeland PPE57 (holotype MICH; iso-
types K, PNH, UC).

Oleandra oblanceolata Copel., Philipp. J. Sci., C 7: 64. 1912. Type: MALAYSIA. 
Sarawak: Bungo Range, Brooks 115 (holotype: MICH).

Oleandra samoensis Gand., Bull. Soc. Bot. France 66: 306. 1919. Type. SAMOA. Up-
olu: Reinecke s.n. (not seen).

Oleandra colubrina var. membranacea Brause, Bot. Jahrb. Syst. 56: 119. 1921. Type: 
PHILIPPINES. Luzon: Mt. Banajao, Whitford 999 (holotype: B, not seen).

Oleandra parksii Copel., Bull. Bernice P. Bishop Mus. 59: 86. 1929. Type: FRENCH 
POLYNESIA. Fiji: Parks 20759 (holotype: BISH? not seen; isotypes: BM*, 
MICH, US*).

Oleandra platybasis Copel., Bull. Bernice P. Bishop Mus. 59 86. 1929. Type: FRENCH 
POLYNESIA. Fiji: Gillespie 3249 (holotype: BISH? not seen; isotypes: MICH, 
NY*, UC*).

Oleandra angusta Copel., J. Arnold Arbor. 12 48. 1931. Type: SOLOMON ISLANDS. 
Vanikoro: Kajewski 5371 (holotype: A? not seen; isotypes: US*; UC*).
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Oleandra maquilingensis Copel., Philipp. J. Sci. 46: 217. 1931. M.G.Price, Philipp. 
Agric. 57: 42. 1974. Zamora & Co, Guide to Philippine flora and fauna 2: 
145. 1988. Amoroso & Pava, Philipp. J. Sci. 120: 423-437. 1991. Type. PHIL-
IPPINES. Luzon: Matthew s.n. (lectotype: MICH 1210440, here selected, see 
discussion).

Oleandra archboldii Copel., Philipp. J. Sci. 73: 346. 1940. Type: PAPUA NEW 
GUINEA. Brass 13002 (holotype: MICH*).

Oleandra subdimorpha Copel., J. Arnold Arbor. 24: 441. 1943. Type: PAPUA NEW 
GUINEA. Brass 6886 (holotype: GH, not seen, isotypes: BM*, MICH*).

Oleandra christopherseni C. Chr, Bull. Bernice P. Bishop Mus. 177 47. 1943. Type: 
SAMOA. Christophersen 126 (holotype: BISH; isotype: BO). Oleandra clemensiae 
Copel., Philipp. J. Sci. 81 12. 1952. Copel., Fern Flora of the Philippines: 182. 
1958. Type: PHILIPPINES. Clemens 16494 (holotype: MICH; isotype: UC*).

Oleandra herrei Copel., Philipp. J. Sci. 81 12. 1952. Copel., Fern Flora of the Philip-
pines: 182. 1958. Type: PHILIPPINES. Herre s.n. (holotype UC*).

Oleandra malasianum Ghosh, J. Bombay Nat. Hist. Soc. 80: 630. 1984. Type. MA-
LAYSIA. Penang: : Cantor, Wallich 2235 (CAL, not seen, ill. in Ghosh 1984).

Description. Rhizome with main stems creeping or ascending, 3–8 mm thick, white 
waxy in the older parts, creeping parts sparsely rooting, branches often in opposite 
pairs, ascending parts rootless, at base propped up by downwards directed branches, 
ultimately aerial, erect or pendent; branches single or in opposite pairs, mostly di-
rectly above a frond cluster, all parts in cross-section with a peripheral sclerified sheath 
and scattered sclerified strands, phyllopodia on creeping parts few, scattered, on aerial 
parts in more or less dense, often whorled clusters and branches, short to 15 mm 
long. Scales persistently covering the rhizome, peltate, 4–6.5 × 1–1.5 mm, appressed 
to squarrose, with dark center and lighter margin and acumen, margin ciliate. Fronds 
monomorphic or weakly dimorphic, stipe short to 3.5 cm long, without dark col-
ouration; fertile lamina 12–43 × 0.5–4.5 cm, base gradually narrowed to narrowly 
truncate, then often somewhat lyrate, apex acuminate or to c. 2 cm caudate; sterile, if 
present, usually slightly shorter and wider, to 36 × 5.5 cm; texture thin-chartaceous, 
costa and lamina on lower surface without dark colouration, glabrous or with up to 
2 mm long hairs, costa often with up to 2 mm pale to dark narrow scales. Sori in a 
single row close to the costa, or more scattered over a 2–5 mm wide zone close to or 
at a distance of up to 4 mm from the costa, indusium inconspicuous to distinct, to c 
1.5 mm wide, glabrous to hairy. Sporangial stalk with glands below the sporangium. 
Spores with coarse confluent ridges, surface pustulose or with pointed excrescences, 
outer layer variably perforated.

Distribution. India (Himalayas), China (Xizang), Malesian archipelago to Aus-
tralia, Pacific Islands (Fiji, Samoa).

Ecology. Terrestrial or epiphytic, in various types of forests, in open places, often 
making up a significant part of summit or ridge scrub. Sea level to 2200 m.
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Discussion. The epithet neriformis published by Cavanilles has to be corrected to 
“neriiformis” (ICBN 60.8). The epithet neriifolia used by Presl is either a mistake to be 
corrected or a superfluous nom. nov. and should not be used.

Oleandra neriiformis does not occur in Australia. The reference in Bell (1998) to O. 
neriiformis refers indeed to O. musifolia as suggested.

Oleandra maquilingensis is based on two sterile specimens that are considered to 
represent juvenile plants by Price (1974). Price selected, but did not publish, a lecto-
type from among the two, and we here follow that lectotypification. The identification 
of these sterile specimens with O. neriiformis rather than O. cumingii is somewhat 
conjectural, as is the identification of Blechnum colubrinum Blanco, for which no speci-
mens at all are available.

Aspidium phyllarthron is one of the two species distinguished by Kunze (1848) 
among the specimens distributed as Zollinger 1306. In addition, Kunze cited Zollinger 
1957. We have not found any specimens of Zollinger 1957, and from the several speci-
mens that have been distributed as Zollinger 1306, we have selected one that fits the 
description of Aspidium phyllarthron and has a label “1306=1957”. Another specimen, 
labeled “Zollinger 1306 a, Aspidium phyllarthron” (L 0317412), does not fit the de-
scription and is O. musifolia.

Variability. With its wide-creeping and persistent rhizome, Oleandra neriiformis 
may form extensive and probably long-lived stands, which, especially when it is col-
lected a number of times over a long period, may give the impression of the presence of 
a locally abundant species with a highly constant and distinct combination of charac-
ters. We expect this is at least partly the basis for the multitude of local species that have 
been described, and that we all include in O. neriiformis. Another problem is posed by 
the occurrence of juvenile plants in which the rhizome is not characteristically devel-
oped, and which may have much more softly hairy fronds than well-developed plants, 
blurring the distinctions to O. musifolia and O. cumingii.

Map 3. Distribution of Oleandra neriiformis.
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Figure 12. Oleandra neriiformis. a scattered phyllopodia on aerial stem b middle part of lamina with 
very closely costal sori and conspicuous indusia c lamina d lamina base with long stipe : A.C. Smith 6104 
(Fiji) e lamina f lyrate lamina base with long stipe g middle part of lamina, sori costal with conspicuous 
indusia: Croft 66 (New Guinea) h middle part of lamina, sori costal with conspicuous indusia i lamina 
j cuneate lamina base with distinct stipe: Van Balgooy 5223 (Java) k irregularly whorled phyllopodia on 
aerial stem l middle part of lamina with very closely costal sori and conspicuous indusia m narrowed 
lamina base with articulation close to the lamina base n lamina: Chew W-L 942 (Peninsular Malaysia). All 
views of lamina showing abaxial surface; all specimens L.
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The following characters or character complexes, some of which have been used to 
distinguish species, are variable in particular:

1 Place of the stipe articulation. The phyllopodium may be distinctly longer 
than the very short stipe (fig. 12 k, n), or a distinctly elongated stipe may be 
present equal to or longer than the phyllopodium (fig. 12 a, d)

2 Length and density of lamina hairs. Although the presence or length of lam-
ina hairs is usually highly variable, some forms have constantly and distinctly 
longer hairs.

3 Location of soral zone. Sori may be located in a narrow zone close to the 
costa (fig. 12 b, n), or in a more irregular zone at some distance from the 
costa (fig. 11 b, m).

4 Indusium. The presence of an indusium is rarely constant over an area. It 
may vary from distinct and often firm (fig. 11 h, 12 b) to inconspicuous 
(then often hairy) or absent (fig. 11 a, k).

5 Costal scales: Some forms have uniformly pale and flat costal scales, some 
have almost uniformly narrow, dark scales, and there are forms that vary in 
this character.

Geographic variation and local forms. Over most of the distribution area, two forms 
can often easily be distinguished locally, on basis of the relative length of phyllopodium 
and stipe. Stipitate forms have short phyllopodia, elongated stipes (thus the articulation is 
positioned at the base of the phyllopodium/stipe), the lamina gradually narrowed towards 
the base, and sori relatively close to the costa (fig. 12 k–m). This corresponds to the type of 
O. neriiformis. The other form is characterized by longer phyllopodia, stipes short or absent 
(thus the lamina appearing sessile with regard to the articulation, fig. 2 b), usually a trun-
cate lamina base (although the lamina directly above the base may be strongly narrowed, 
the base is still suddenly contracted, and often somewhat lyrate, fig. 2 c) that is clearly set 
off against the stipe, and sori in a more variable position, in some cases almost at the mar-
gin (fig. 2b). Other characters, such as indument, or indusium are independently variable 
and often vary in a similar way across the two forms where they co-occur, thus giving rise 
to different characteristic character combination in different parts of the distribution area.

Continental Asia. The few collections from continental Asia do not allow for an 
evaluation of the variability.

Java, Sumatra. On Java and Sumatra, there is no distinction between stipitate 
and sessile forms, as both stipe and phyllopodium lengths are strongly variable and 
extremes are not sharply separated. In Backer and Posthumus (1939), all are taken to-
gether as O. neriiformis. Description (see also fig. 12 h–j): Phyllopodia 2–6 mm, stipes 
3–10 mm, lamina base narrowed, never lyrate, lamina variably hairy (mostly glabrous), 
costal scales usually few, medium dark; sori costal or at short distance from the costa, 
indusia distinct to firm, glabrous.

Peninsular Malaysia, Southern Thailand. In collections from the Malay Penin-
sula the difference between stipitate and sessile forms is associated with differences in 
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hairiness of the lamina and position of the sori. Holttum (1968b) also distinguishes 
these two forms, on basis of the same characters, but notes that that they are not 
sharply distinct, nor ecologically sharply separated, although he cites a difference in 
elevational specificity. The scant label data indicate no differences in specificity for 
epiphytism vs terrestrial, or for elevation. Stipitate form description: Phyllopodia very 
short, stipes elongated, c. 5–10 mm long, lamina glabrous, occasionally hairy, margin 
glabrous or very nearly so, sori subcostal in an irregular row. Sessile form description 
(see also fig. 12 k–n): Phyllopodia elongated, 1–6 mm long, stipes mostly very short, 
sometimes to 3 mm long, lamina hairy, sori strictly costal (rarely to 1 mm from costa).

Borneo. On Borneo, the two forms also differ in hairiness of lamina, but not in the 
position of the sori, which is usually more or less closely costal. Here, the stipitate form 
is almost exclusively reported as epiphyte, the other form as terrestrial. Both forms tend 
to have narrower, darker costa-scales than in other areas. Completely glabrous forms 
such as are most common on Java and Sumatra are not found on Borneo. The sessile 
form has been described as O. oblanceolata Copel. Stipitate form description: Phyl-
lopodia up to 6 mm long, stipe 7–25 mm, lamina at base gradually narrowed, usually 
hairy with relatively long hairs (rarely glabrous), costal scales more or less frequent, 
mostly brown. Almost exclusively reported as epiphyte. Sessile form description (see 
also fig. 11 g–j): Phyllopodia 2–8 mm long, stipes at most 1 mm, lamina at base trun-
cate, often ± lyrate, lamina mostly glabrous, sometimes short-hairy, costal scales not 
frequent, dark, narrow. Mostly reported as terrestrial.

Philippines. On the Philippines, distinctly stipitate forms represent a small mi-
nority of all collections (e.g., Cuming 94, Soejarto 8874, PNH 3862, 8710), but in-
clude the type of Oleandra neriiformis (Christensen 1937). The two forms here do not 
show any difference in degree of hairiness and position of the sori, but share a distinctly 
hairy lamina and more copious, pale, flat rachis-scales than the forms in other areas.

Copeland (1958) distinguishes O. neriiformis from the short-stipitate form, and 
within the latter a number of species, based on details of indument: O. herrei, with 
paleate costa, O. colubrina, with setose costa and lamina, O. nitida, with setose costa 
and glabrescent lamina. We find that although the density of costal scales varies strong-
ly (it seems to be negatively and weakly correlated with the density of setae), scales can 
be found on all specimens, and the density of hairs on the lamina varies strongly. We 
see no basis on which these characters could lead to the distinction of clear groups.

Stipitate form description: Phyllopodia to 2 mm, stipes to c. 7 mm, lamina and 
margin hairy with highly variable density, costa mostly with many pale scales, sori not 
closely costal to medial or submarginal, indusia glabrous, often small, indistinct. Sessile 
form description (fig. 11 k–m): Phyllopodia 5–15 mm, stipes short, up to 1 mm long, 
otherwise similar.

Celebes, Moluccas. In eastern Malesia south of the Philippines, two forms co-
occur on Celebes and the Moluccas, while the stipitate form extends to the Solomon 
islands and Vanuatu. Both forms here have indusia that are frequently shortly setose.

Stipitate form description: Phyllopodia 1–5 mm, stipes 8–25 mm, lamina base 
gradually narrowed, costal scales pale except near base of lamina, lamina setose, lamina 
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hairs relatively long, margin often distinctly fimbriate with hairs shorter or equal to 
those on lamina, sori costal, indusia firm, with wide sinus, usually glabrous.

Sessile form description: Phyllopodia 5–15 mm, stipes very short to occasionally 
3 mm long, lamina base narrowed to ultimately cuneate, not distinctly lyrate, lamina 
indument often long, conspicuous on all veins, margin often distinctly fimbriate with 
hairs similar to these on the lamina, costal scales few or absent, dark, sori narrowly cos-
tal, indusium distinct and persistent but not firm, often with narrow sinus, sometimes 
setose.

Kato (1989) distinguishes the specimens from Ceram with a very small, setose 
indusium as O. cuspidata, but this represents only the extreme state of variability.

Fiji, Samoa. More eastwards in the Pacific Islands, there is no variability in the 
location of the articulation. All specimens from this area have elongated stipes, and can 
collectively be distinguished from the forms in other areas by the distinctly more lax 
clusters of fronds on the aerial stems (fig. 12 a), with the fronds mostly hardly clustered 
at all (a character in which they resemble O. pilosa Hooker, from Tropical America). 
Regional differences show up mainly in the indument of the fronds. On Samoa, the 
lamina is less densely hairy than on Fiji, and the hairs on the lamina, when present, are 
distinctly shorter than those on the margin. Costa scales also differ, and are distinctly 
darker on Samoa than on Fiji, while sori are somewhat less strictly costal on Samoa.

Fiji form description (see also fig. 12 a–d): Phyllopodia 1–9 mm, stipes 5–35 mm, 
lamina base gradually narrowed, costal scales pale, lamina setose, lamina hairs 1–2 mm 
long, margin often distinctly fimbriate, hairs on margin shorter or at most equal to 
those on lamina, sori costal, indusia distinct, glabrous or setose,

Samoa form description: Phyllopodia 1–7 mm, stipes 2–28 mm, lamina base grad-
ually narrowed, costal scales brown to dark, lamina glabrous or setose, with hairs to 0.5 
mm long on the lamina, 1–2 mm long on the margin, sori costal or subcostal leaving 
a sterile zone of 0.5–3 mm wide, indusia distinct, glabrous or setose.

New Guinea and surrounding islands. The stipitate form that extends eastwards 
from Celebes co-occurs, on the main island of New Guinea, with a sessile form that is 
often distinctly dimorphic and has sori often quite distant from the costa.

Stipitate form description (see also fig. 12 e–g): Phyllopodia to 4 mm, stipes 5–25 
mm, lamina base gradually narrowed, costal scales pale except near base of lamina, 
lamina setose, with hairs 0.5–1.5 mm long, margin glabrous, sori costal or subcostal 
leaving a sterile zone of 0.5–2.0 mm wide, indusia firm, with wide sinus, usually 
glabrous.

Sessile form description (see also fig. 11 a–c): Phyllopodia to 4 mm, stipes very 
short or absent, articulation directly below the base of the lamina, fronds slightly but 
usually distinctly dimorphic, lamina narrowed to a truncate or somewhat lyrate base, 
costal scales mostly brown to dark, lamina glabrous or sometimes short setose, with 
hairs to 0.5 mm long, margin usually with a few scattered pale, acicular hairs especially 
near the base, sori medial or submarginal leaving a sterile zone of 0.5–7 mm wide, 
indusia small and inconspicuous in older sori, occasionally more distinct, often fringed 
with pale acicular hairs.
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5. Oleandra sibbaldii
http://species-id.net/wiki/Oleandra_sibbaldii
Map 4

Oleandra sibbaldii Grev., Ann.and Mag.Nat.Hist.Ser.2 1: 327. 1848. Copel., Bull. Ber-
nice P. Bishop Mus. 93: 61. 1932. Philipp. J. Sci. 73: 346. 1940. C.Chr., Bull. 
Bernice P. Bishop Mus. 177 47. 1943. Copel., Fern Flora of the Philippines: 183. 
1958. Brownlie, The Pteridophyte Flora of Fiji: 157. 1977. M.Kato, J. Fac. Sci. 
Univ. Tokyo, Sect. 3, Bot. 14: 239. 1989. R.M.Tryon, Rhodora 102: 436, fig. 7. 
2001. Oleandra cumingii var. sibbaldii Baker, Syn. Fil. (Hooker & Baker): 303. 
1868. Type: FRENCH POLYNESIA. Tahiti: Sibbald s.n. (holotype: E, barcode 
E00417634, not seen).

Oleandra tricholepis Kunze, Kunze, Bot. Zeitung (Berlin) 9: 349. 1851. Type. INDO-
NESIA. Bornea: Hupe s.n. (holotype: LZ, probably destroyed).

Oleandra whitmeei Baker, J. Bot. 5: 11. 1876. (“whitmei”). Oleandra whitmeei Copel., 
Polypod. Phil. Isl.: 49. 1905. Copel., Bull. Bernice P. Bishop Mus. 59 87. 1929. 
Type. SAMOA. Savai’i : Whitmee & Powell s.n. (holotype: K).

Oleandra gracilis Copel., Univ. Calif. Publ. Bot. 12: 397, pl. 52b. 1931. Copel.Philipp. 
J. Sci. 73: 347. 1940. Type: PAPUA NEW GUINEA. New Guinea: Keysser 74 
(holotype: UC).

Oleandra crassipes Copel., Philipp. J. Sci. 73: 347, Pl. 2. 1940. Type: INDONESIA. 
New Guinea: Bernhard camp, Brass 12109 (holotype: UC; isotypes: BO, L).

Description. Rhizome long-creeping or pendulous, sparsely branching, 1.5–4.5 mm 
thick, very strongly white waxy, in cross-section without or with few scattered scleri-
fied strands, phyllopodia scattered, (0.3–)0.8–4.0(–5.7) cm long, roots with distinct 
unbranched parts. Scales deciduous, exposing the rhizome in older parts, peltate, (3–
)5–15(–18) × (0.3–)0.4–0.9(–1.2) mm, usually widest above the attachment, squar-
rose, reddish brown, margin entire or more or less densely set with sessile glands, acu-
men attenuated, long filiform apex. Fronds monomorphic; stipe (0.3–)0.5–3.5(–4.5) 
cm long, often with dark coloration on abaxial side; lamina to (4.5–)15–40(–58) × 
1–4(–6) cm, widest in middle part, base attenuate to cuneate, sometimes rounded, 
rarely truncate, sometimes asymmetric, apex acuminate or up to 3 cm caudate, texture 
membranous to coriaceous, both sides sparsely to densely set with catenate hairs to c. 
0.5 mm long; costa on lower surface often with dark-coloration, on both surfaces with 
scales, scales on lower surface often abundant, to 6(–11) × 1(–1.2) mm, pale to dark 
brown, on upper surface scarce, inconspicuous. Sori inframedial, leaving a distinct 1–4 
mm wide sterile zone between costa and soral zone, sometimes as much as 12 mm 
from costa, indusium firm, to 1 mm wide, hairy. Sporangial stalk with glands below 
the sporangium. Spores with an irregular mesh-like network of up to 10 µm high folds, 
finely papillose with spinules up to ca. 4 × 1 µm, perispore baculate, outer layer much 
perforated.
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Distribution. Eastern Malesia to Pacific Islands. Malaysia: Sabah, Sarawak, Phil-
ippines: Mindanao; Indonesia: Sulawesi; Moluccas, Papua; Papua New Guinea; Solo-
mon islands; Vanuatu; Tahiti and Marquesas: Hiva Oa, Nuku Hiva, Tahuata, Ua Huka 
and Ua Pou; Western Samoa: Savaii; Fiji.

Ecology. Epiphytic, epilithic, or less commonly terrestrial (most often at elevations 
over 1500m), commonly collected from mossy forests, climbing or sprawling among 
bryophytes and other epiphytes, or pendulous from mossy tree branches, to 600 m 
(Marquesas and Tahiti); or from 1000 to 3000 m (elsewhere).

Discussion. Oleandra sibbaldii is common on New Guinea, but appears to be 
much sparser towards the periphery of the distribution area.

The dark colour on the abaxial surface of the costa is often very conspicuous, ex-
tending on the stipe, thus rendering the stipe conspicuously bicolorous.

6. Oleandra undulata
http://species-id.net/wiki/Oleandra_undulata
Map 2

Oleandra undulata Ching, Lingnan Sci. J. 12: 565. 1933. Holttum, Rev. Fl. Mal. 2: 
384. 1954. Ching, Fl. Reipubl. Popularis Sin. 2: 322. 1959. X.C.Zhang, Ching 
Mem. Vol.: 92. 1999. R.M.Tryon, Rhodora 102: 346, fig. 6. 2001. Polypodium 
undulatum Willd., Sp. Pl., ed. 4 [Willdenow] 5: 155. 1810. Type: INDIA. Tran-
quebar: Klein 887 (holotype: B - Willdenow 19616 -01 0).

Oleandra pubescens Copel., Univ. Calif. Publ. Bot. 12: 397, Pl. 52A. 1931. Type: 
THAILAND. Eryl Smith 1072 (holotype: UC*).

Description. Rhizome short-creeping, little branching, 5–6 mm thick (3–5 when dry), 
not white waxy, in cross-section with many scattered sclerified strands; phyllopodia ir-
regularly scattered, close together or distant, 2–8 cm long, roots scattered, without dis-
tinct unbranched parts. Scales persistently covering the rhizome, peltate, 3–5 ×1–1.6 
mm, slightly spreading, acumen brown, with sparsely ciliate margin, apex short, wide. 
Fronds monomorphic; stipe 3–15 cm long, without dark coloration, articulation at 

Map 4. Distribution of Oleandra sibbaldii.
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1/5–1/2 from base; lamina to 60 × 1–5.5 cm, widest in middle part, base truncate or 
cuneate to gradually narrowed, apex acute to narrow-acuminate, texture herbaceous, 
upper surface glabrous or sparsely, lower surface more densely set with usually acicular, 
sometimes slightly catenate hairs to c. 0.5–1.0 mm long; costa on lower surface with-
out dark coloration, without scales. Sori close to costa or leaving a distinct 1–6 mm 
wide sterile zone between costa and soral zone, indusium firm, to 2 mm wide, hairy. 
Sporangial stalk without glands below the sporangium. Spores finely papillose and 
coarsely ridged, perispore baculate, outer layer not perforated.

Distribution. Burma, Laos, Thailand, China: Yunnan. Mostly below 1000 m.
Ecology. In open or deciduous forests, often disturbed; terrestrial or epilithic, rhi-

zome subterraneous, on rocks or in crevices, mostly on granite.
Discussion. Oleandra undulata can be difficult to distinguish from O. cumingii. 

In addition to the differences listed under that species, subterraneous growth of the 
rhizome may be characteristic for O. undulata, but field observations are lacking for 
many specimens.

7. Oleandra vulpina
http://species-id.net/wiki/Oleandra_vulpina
Map 5

Oleandra vulpina C.Chr., Dansk Bot. Ark. 9 68. 1937. Type. PAPUA NEW GUIN-
EA. New Guinea: Ledermann 7652 (holotype: BM).

Description. Rhizome long-creeping, ca. 3 mm thick, not white waxy, sparsely branch-
ing, roots with unbranched parts; in cross-section with weakly developed sclerified 
shealth and few scattered sclerenchyma strands, phyllopodia scattered, 3–6 cm distant, 
6–7 mm long. Scales scattered, not covering the rhizome, peltate, to 5 × 0.5 mm, ap-
pressed at the base, with a narrow squarrose acumen, dark brown near attachment, 
lighter towards margin, margin densely set with glands and multicellular hairs ter-
minating in a gland. Fronds monomorphic; stipes with scales as the rhizome but less 
dense and with short fine glandular hairs; stipe 2–3 mm long, without dark coloration 
on abaxial side, bearing short fine glandular hairs; lamina linear-lanceolate, 17.5—20 
× 3–4 cm wide, base cuneate, apex short caudate, tips up to 1 cm long, margin undu-
late, weakly cartilaginous, texture papyraceous, all parts with to 0.5 mm long catenate 
glandular hairs, or with longer, to 1.5 mm, acicular hairs; costa abaxially without dark 
coloration, with hairs like the stipe and with small scales; veins terminating in a weakly 
developed hydathode before the margin. Sporangial stalk with glands below the spo-
rangium. Sori in an irregular row 2.5–6 mm from the costa, indusium round-reniform, 
c. 0.5 mm across, fugacious at very early stage. Spores absent.

Distribution. New Guinea, at 975 m.
Ecology. Scandent on trunk of Sago palm in garden, or in forest.
Vernacular name. Taingelem (Wapi language, Miwaute)
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Discussion. Oleandra vulpina is distinct from O. sibbaldii in the rhizome and 
costa scales. Rhizome scales are darker in colour with pale-coloured margin, long subu-
late apices, and margin strongly ciliate with glandular hairs. A similar glandular scale 
indument is found in the American O. articulata (Sw). C. Presl, but not in the other 
Southeast Asian species. The costa scales beneath are small and inconspicuous, nar-
rowly lanceolate. In addition, the rhizome of O. vulpina is not glaucous. The indusia 
are very small and shrivel at a very young stage but are distinct when present and bear 
numerous setose hairs.

8. Oleandra wallichii
http://species-id.net/wiki/Oleandra_wallichii
Map 2

Oleandra wallichii C.Presl, Tent. Pterid.: 78. 1836. Fée, Mém. Foug., 5. Gen. Fil-
ic.: 304. 1852. Hook., Sp. Fil.: 158. 1862. Ching, Fl. Reipubl. Popularis Sin. 2: 
321. 1959. Shieh, DeVol & Kuo in Huang, Fl. Taiwan, ed. 2.: 203, Pl. 83. 1994. 
X.C.Zhang, Ching Mem. Vol.: 94. 1999. R.M.Tryon, Rhodora 102: 434, fig. 5. 
2001. Aspidium wallichii Hook., Exot. Fl.: Pl. 5. 1823. Pl. Neuronia asplenioides 
D.Don, Prodr. Fl. Nepal.: 7. 1825., nom. illeg. Type: NEPAL. Wallich s.n. (holo-
type K; isotypes: BM, PE).

Oleandra wallichii var. lepidota Christ, Bull. Acad. Int. Geogr. Bot. 15: 140. 1906. 
Type: CHINA. Western China: Wilson 5246 (holotype P; isotype: K).

Map 5. Distribution of Oleandra vulpina (triangles), O. werneri (circles).
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Description. Rhizome creeping, 3–4 mm thick (2–3 when dry), white waxy in the 
older parts, with long, leafless parts alternating with more or less dense clusters of very 
short phyllopodia, usually less than 2 (–5) mm high, of which usually only 1–2 bear 
fronds at the same time, branches usually in opposite pairs; in cross-section with weak 
sclerenchyma sheath and without sclerified strands, roots scattered, usually with long 
unbranched parts. Scales persistently covering the rhizome, peltate, 3–7 ×1–1.3 (–1.5) 
mm, base appressed, with dark center and lighter margin, acumen brown, usually re-
curved, with ciliate margin, apex twisted and with frizzly cilia. Fronds monomorphic; 
stipe 1–5 cm long, with dark coloration on abaxial side often distinctly bicolorous, 
with catenate hairs; lamina 13–45 × 2–4.5 cm, base truncate to rounded, apex often 
abruptly caudate, texture thin-herbaceous, translucent, both surfaces densely set with 
catenate hairs 0.5–1 mm long; costa on lower surface in basal half of lamina with dark 
coloration, with copious 2–4 mm long pale scales. Sori close to costa, indusium thin, 
to 1 mm wide, glabrous or hairy. Sporangial stalk without glands below the sporan-
gium. Spores echinate and ridged, perispore solid.

Distribution. Himalayas to Northern Thailand, Yunnan and Taiwan, 1600 to 
3600 m. India, Nepal, Bhutan, China (Yunnan, Taiwan), Thailand.

Ecology. Mostly epiphytic, on mossy trunks, also on cliff faces or boulders.
Discussion. Oleandra wallichii differs from O. undulata in the more wide-creep-

ing rhizome that is often distinctly glaucous beneath and between the scales, without 
sclerenchyma strands; the often conspicuously bicolorous stipe, lamina with usually 
very distinctly apiculate apex and costa with frequent scales, sori constantly closely 
costal, with small indusia.

9. Oleandra werneri
http://species-id.net/wiki/Oleandra_werneri
Map 5

Oleandra werneri Rosenst., Repert. Spec. Nov. Regni Veg. 5: 40. 1908. Copel., Philipp. 
J. Sci. 73: 347. 1940. R.M.Tryon, Rhodora 102: 433, fig. 3. 2001. Type. INDO-
NESIA. New Guinea: Werner 12 (lectotype: L, “Rosenstock 28”, here selected; 
isotype: B).

Oleandra dimorpha Copel., Philipp. J. Sci. 60: 111. 1936. M.Kato, J. Fac. Sci. Univ. 
Tokyo, Sect. 3, Bot. 14: 239. 1989. Type. SOLOMON ISLANDS. San Chris-
toval: Brass 2916 (holotype: MICH).

Description. Rhizome with main stems creeping, scrambling or pendent, 2–3 mm thick, 
white waxy in the older parts, sparsely rooting, mostly terete when dry, bearing scattered 
short, usually less than 5 mm long phyllopodia, phyllopodia on aerial parts more closely 
together but not densely clustered; all parts in cross section with a peripheral sclerified 
sheath and scattered sclerified strands. Scales covering the rhizome, peltate, 3–4 × 0.5–1 
mm, somewhat squarrose, with dark center and lighter margin and acumen, margin 
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ciliate especially when young. Fronds strongly dimorphic, stipe 0.5–2.5 cm, without 
dark colouration, especially upwards with up to 2 mm long hairs; lamina chartaceous; 
fertile 27–56 × 0.5–1 (–1.7) cm, base and apex narrow, sterile 17–30 × 2.2–5.7 cm, base 
mostly cuneate, apex distinctly 2–3.5 cm caudate; costa and lamina on lower surface 
glabrous or with up to 2 mm long hairs, costa without dark colouration, like the stipe 
with up to 2 mm long brown scales. Sori in a single row on both sides of the costa, indu-
sium firm, 1–3 mm wide, glabrous. Sporangial stalk with glands below the sporangium. 
Spores with coarse confluent ridges, areolae with short pointed excrescences, perispore 
hollow, with internal baculae, outer layer not or hardly perforated.

Distribution. Indonesia (Maluku, Papua); Papua New Guinea; Vanuatu.
Ecology. Commonly epiphytic, on trunks or in crowns, less often terrestrial or 

on rocks, erect, scrambling or pendent, in various types of forests, most frequently in 
montane or mossy forests, on ridges, up to c. 2000 m.

Discussion. As in O. neriiformis, rhizome morphology is probably more compli-
cated than can be inferred from the mostly aerial unbranching parts making up most 
of the collected material.

Hairiness is very variable, and while there is no sharp distinction between hairy 
and glabrous forms, it is noteworthy that hairy forms tend to occur at especially the 
Western extreme of the distribution area, with less hairy forms near the Eastern ex-
treme and glabrous forms mostly on the mainland of New Guinea.
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Appendix 1

Identification list
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O. werneri: 9
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Gideon, O. LAE 57504 : 4; Gideon, O.; Silu, J. LAE 76918 : 4; Gillespie, J.W. 
2748 : 4; 3249 : 4; 3815 : 4; 4110 : 5; Gillett, G.W. 2174 : 5; Gong Wu Su 479 
: 8; Graeffe 1078 : 4; Grant, M.L. 3704 : 5; 4095 : 5; Gravendeel, B. 593 : 4; 



P. H. Hovenkamp & Boon-Chuan Ho  /  PhytoKeys 11: 1–37 (2012)34

Grey; Wilson, E.H.; Phillips 289 : 3; Gurung, V.L. 55 : 2; Gwynne Vaughan, 
D. 431 : 4.

Haas, J.H. de 2622 : 8; Hallier, H. 418 : 4; 1699 : 4; 3297 : 4; Hansen, B.; Smitinand, 
T. 11846 : 2; Hansen, C. 1128 : 4; Hardeveld, C. van 318 : 3; Hartley, T.G. 11417 
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Abstract
The Maddenia clade of Prunus L. is monographed based on herbarium and field studies. Four species are 
currently accepted in this group: Prunus himalayana J.Wen, P. hypoleuca (Koehne) J.Wen, P. hypoxantha 
(Koehne) J.Wen, and P. gongshanensis J.Wen, with the last described herein as a new species. Maddenia 
fujianensis Y.T.Chang and M. incisoserrata T.T.Yü & T.C.Ku are treated as synonyms of Prunus hypoleuca.

Keywords
Maddenia, Prunus, Prunus gongshanensis, revision, Rosaceae

Introduction

The Maddenia group has been shown recently to be nested within Prunus L., a genus 
with many economically important fruit crops and ornamental plants, such as almond 
and cherry blossom (Wen et al. 2008). Chin et al. (2010) showed Maddenia Hook.f. 
& Thomson as a monophyletic group closely allied with the temperate members in 
subgenera Laurocerasus and Padus of Prunus, and they transferred species of Maddenia 
to Prunus. The Maddenia clade contains a small group of trees distributed in temperate 
regions of the Himalaya and eastern to western China (Rehder 1940; Yü et al. 1986; 
Chin et al. 2010).

Hooker and Thomson (1854) described the genus Maddenia in honor of Major E. 
Madden for his contribution to the botany of the Himalayan regions. Maddenia was 
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distinguished from Prunus based on its flowers with ten tepaloid perianth segments, 
i.e., petals not differentiated from sepals (Rehder 1940). The variable number of in-
distinguishable perianth segments was used as a diagnostic character for the approxi-
mately 40 paleotropical species of Pygeum Gaertn. (Backer and Bakhuizen van den 
Brink 1963). Nonetheless, Kalkman (1965) considered this undifferentiated perianth 
in Pygeum as an overlapping character with Prunus, which prompted him to transfer 
Pygeum species into Prunus subgenus Laurocerasus (Duhamel) Rehder (specifically to 
section Mesopygeum (Koehne) Kalkman).

Maddenia himalaica Hook.f. & Thomson was the first species described in this 
group. Hooker and Thomson (1854) pointed out that this plant had dimorphic flow-
ers with 10 perianth segments and one or two pistils. The authors noted that this 
species of their new genus resembled Pygeum in its flowers and Cerasus in its foliage 
and drupe (Hooker and Thomson 1854). Maddenia pedicellata Hook.f. was the sec-
ond described species, which differed from M. himalaica in its much longer pedicels 
(Hooker 1879). Three more species, M. hypoleuca Koehne, M. hypoxantha Koehne and 
M. wilsonii Koehne were added to the group by Koehne in 1911, while he was treat-
ing the collections by E. H. Wilson collected from central and western China. Hara 
(1976) published M. himalaica var. glabrifolia H.Hara, which was distinguished from 
var. himalaica in its glabrous leaves except on the axis of veins. Chang (1985) described 
M. fujianenesis Y.T.Chang, which differed from M. hypoleuca in M. fujianensis’ looser 
raceme and its rusty tomentose inflorescence axis, pedicels and bracts. Maddenia in-
cisoerrata T.T.Yü & T.C.Ku was described by Yü et al. (1985) as being similar to M. 
hypoxantha and M. wilsonii except that M. incisoserrata had abaxially glabrous leaves 
with deeply serrate margins and shorter and denser racemes.

The morphological differences among the species mostly concern pubescence and 
color on the abaxial leaf surface, teeth on the leaf margin, and the raceme length and 
density (Koehne 1911; Lu et al. 2003). However, species delimitations in Maddeina 
have been controversial and identifications of the Maddenia group of species are often 
extremely difficult in the field or in the herbarium, especially concerning M. hypoleuca 
and M. incisoserrata, and M. hypoxantha and M. wilsonii (J. Wen, pers. observ.). Koeh-
ne (1911) emphasized leaf pubescence and Lu et al. (2003) used size of bud scales, 
stipule shape and bract shape to separate M. hypoxantha and M. wilsonii. Hara (1976) 
stated that Maddenia himalaica var. glabrifolia was similar to M. hypoleuca in leaf pu-
bescence, and suggested treating M. hypoleuca possibly as a variety of M. himalaica. In 
addition, Hara (1976) pointed out that a part of the holotype of M. pedicellata was 
not Maddenia, but belonged to the Cerasus subgroup of Prunus. Chang (1985) used 
flower density of the raceme to separate M. fujianensis from M. hypoleuca; and Yü et al. 
(1985) used leaf pubescence, leaf margin, and raceme length to differentiate M. inci-
soserrata from M. hypoxantha and M. wilsonii. Lu et al. (2003) separated M. hypolecua, 
M. incisoserrata and M. fujianensis based on their leaf color and size, number of veins, 
and teeth on margin.



Revision of the Maddenia clade 41

Methodology

About 350 herbarium specimens from A, BM, CAS, CDB, E, GH, IBSC, K, KUN, 
L, MO, NY, PE and US were examined. We also conducted field studies in Fujian, 
Gansu, Hubei, Sichuan, Xizang and Zhejiang provinces of China. We herein provide 
a description of the Maddenia clade of Prunus, a key to all four species of the clade we 
recognized, and descriptions of each species.

Systematics

Description of the Maddenia clade

Trees or shrubs, deciduous. Winter buds ovoid, with several scales. Stipules caduceus, 
margin glandular at least on the lower part. Branchlet of first year’s growth pubes-
cent. Leaves alternate, simple; leaf blade abaxially glabrous to tomentose; leaf margin 
toothed, lower part with a few to many glandular teeth, teeth simple, irregularly dou-
bly serrate or incised-serrate. Inflorescence a terminal raceme, 8–20 flowered. Hypan-
thium pubescent. Perianth segments usually 10, narrowly triangular, caduceus, pubes-
cent, not differentiated into sepals and petals. Stamens 20–45. Style slender, glabrous. 
Ovary 1- to rarely 2-locular, glabrous. Drupe ovoid, glabrous, dark purple to black.

Four species distributed in temperate regions of the Himalaya and eastern to west-
ern China. The morphology-based species delimitation will be tested by molecular 
data in our future work. At present, our available molecular data are congruent with 
our delimitation (Chin et al. 2010; Liu et al. in press).

Key to species of the Maddenia clade

1a Leaf blade pubescent to villous on the abaxial surface, or at least pubescent on 
veins ...........................................................................................................2

2a Leaf blade abaxially densely pubescent to rusty tomentose, lower part of mar-
gin densely with glandular teeth, bract and stipule margin glandular ............
 ..............................................................................................P. himalayana

2b Leaf blade abaxially pubescent or sometimes only pubescent on the veins, 
lower part of leaf margin only with a few glandular teeth near the base .........
 .............................................................................................. P. hypoxantha

1b Leaf blade glabrous on abaxial surface or with tufts of pubescence on lateral 
vein axils .....................................................................................................3

3a Leaf margin with fewer (fewer than 15) glandular teeth near the base, pubes-
cence on abaxial vein axils usually not conspicuous, leaf base acute to rarely 
subcordate ................................................................................ P. hypoleuca
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3b Leaf margin with many (more than 20) glandular teeth at the lower 1/3 of the 
margin near the base, conspicuously with tufts of hairs on abaxial vein axils, 
leaf base subcordate to cordate ............................................P. gongshanensis

1. Prunus himalayana J.Wen (Bot. J. Linn. Soc. 164: 243. 2010).
http://species-id.net/wiki/Prunus_himalayana
Fig 1

Synonym. Maddenia himalaica Hook.f. & Thomson (Hooker’s J. Bot. Kew Gard. 
Misc. 6: 381. 1854); non Prunus himalaica Kitam.

Type. India. Sikkim: temperate, 8–10000 ft, bearing flowers and fruits, J. D. 
Hooker s.n. (lectotype: K!, here designated; isolectotype: K!).

Description. Trees (2–) 3.5–10 m tall. Branches purple, slightly puberscent; 
branchlets of first year’s growth densely pubescent. Winter buds purplish brown, 
ovoid; scales to 3–23 × 3–12 mm, broadly to narrowly ovate, outside brown pubescent. 
Stipules lanceolate, 12–25 × 2–5.5 mm, membranaceous, caduceus, margin with glan-
dular and fine teeth, glandular teeth at the lower 1/3–1/2, apex acuminate to acute, 
base rounded. Petiole 2–4.5 mm, densely brownish pubescent. Leaves ovate-oblong, 
elliptic to ovate, 5.5–13.5 × 2.7–6 cm, abaxially light green, densely pubescent, adaxi-
ally dull green and pubescent along the veins; margin doubly irregularly serrate to 
serrulate at the upper 2/3, glandularly serrulate at the lower 1/3, teeth at the margin 
sharp; apex acuminate, base subcordate to broadly cuneate; secondary veins 13–15 on 
either side of midvein. Racemes 3.5–6.5 cm, axis densely pubescent, (8–) 10–18-flow-
ered; bracts broadly lanceolate, narrowly ovate, 6–14 × 2–5 mm, membranaceous, 
caduceus, pubescent on both surfaces, margin sparsely with glandular teeth. Pedicel 
2.5–5 mm at anthesis, densely pubescent. Hypanthium campanulate, 3–4 × 5–7 mm, 
densely brownish pubescent outside, glabrous inside. Perianth segments 10, narrowly 
triangular, 1.5–2 × 1–1.3 mm, caduceus, pubescent. Stamens 30–40, 4–7.5 mm long; 
filament cream white, 3.5–7 mm; anthers oblong, pale yellow, 0.5–0.6 × 0.4–0.5 mm. 
Ovary glabrous, 1- or occasionally 2-locular, sometimes developing into twin fruits as 
shown in Fig. 1. Style slender, 5–11 mm long. Drupe ovoid, 8–10 × 5–5.5 mm, gla-
brous, dark purple to black.

Distribution. Bhutan, Nepal, N India, N Myanmar and W China
Ecology. Forest. Fl Apr-May; fr May-Aug; 2000–3500 m.
Specimens examined. Bhutan. Wangdu Phodrung Ada, 10500 ft, 20 ft tree, 24 

May 1966, S.Bower Lyon 3220 (BM). E Rudo La, tree 10–15 ft, flowers white, in 
rhododendron forest, 18 May 1940, Ludlow et al 18883 (BM, E). Tashiling (2100 
m) – Neylong (2200) – Charikhachor (2250 m), 20 Apr 1967, fl, H.Kanai et al. 8284 
(BM, E). West Donga La, 10000 ft, shrub 12–15 ft, flowers cream, calyx reddish 
brown, growing on edge of clearing in dense rain forest, 23 Apr 1949, fl, F.Ludlow et 
al. 20524 (E). Pangkar, near Lhuntse Dzong, Kuru Chu, 9000 ft, 25 Apr 1949 fl, tree 
15 ft, filaments cream, anthers pale yellow, bracts and leaves dull dark red brown, F. 
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Figure 1. Prunus himalayana J.Wen A Habit, flowering branch B Flower C Flower laid open showing 
the inside of hypanthium and the gynoecium D Perianth segment e Fruit F Vertical section of ripe fruit 
g Front view of young fruit h Lateral view of young fruit I Ovary cut open J, K Ovules l Seed M Em-
bryo n Inner face of cotyledon and plumule O Double ovaries p Vertical section of an imperfect double 
ovary Q Ripe fruits on infructescence. Figure source: from Hooker & Thomson (1854, p. 381).
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Ludlow et al. 18756 (BM, E, PE). NE of Bhutan, Lao (Lao Chu), 9000 ft, 12 May 
1949, fl, small tree, 20 ft, perianth insignificant, reddish green, stamens prominent, 
cream, an occasional (terminal) flower is observed with two carpels, F.Ludlow et al. 
20265 (BM, PE). Tongsa, west slope below Yuto La, E of Tongsa 27°31'N, 90°34'E, 
margin of mossy Tsuga/Rhododendron forest, shrub 2–4 m, fr dark crimson, fleshy, 
3100 m, 9 Jul 1979, A.J.C.Grierson & D.G.Long 2623 (E). West slope of Yuto La, 
Tongsa 27°31'N, 90°34'E, on bank in Abies densa/Rhododendron forest, shrub 1–3 m, 
fls green tinged crimson, 3270 m, 19 May 1979, A.J.C.Grierson & D.G.Long 1166 
(E). 4.6 km NW of Pele La on the road between Wangdu Phodrang and Tongsa, 
mixed Rhododendron-coniferous forest, 3200 m, small tree ca 3 m tall, flowers white, 
5 May 1984, fl, B.Bartholomew 1552 (CAS, E, PE, US). Gyelsia: 9800 ft, 27 Jun 
1938, B.J.Gould 603 (K). China. Sichuan: Jingtang, 1933, T.D.Tu 4524 (IBSC). 
Xizang: S Tibet, Migyikum, Tsari Clus, 10000 ft, tree 10–15 ft, anthers brownish 
yellow, 23 May 1936, F.Ludlow & G.Sherriff 1672 (BM). SE Tibet, between Kumang 
& Nyubsang (Tsangpo Gorge), Kongbo, 9000 ft, calyx reddish brown, corolla green-
ish brown, filaments white, anthers brown, tree 10 ft high, growing in deciduous 
forest, 28 Apr 1947, Ludlow et al 13560 (E). Bomi Xian, from Bomi to Ga Wa Long 
alpine lake, 3453 m, 29°49.378'N, 95°42.546'E, tree ca. 7–10 m tall, 22 Jun 2009, fr, 
Tibet-MacArther (J. Wen et al.) 2612 (US); Bomi Xian, Tree Farm, in cut-down Picea 
forest, 3100 m, tree 3 m tall, leaves with gray lower surface, 8 Jun 1973, Qing Zang 
Team 73–94 (PE). Yadong Xian, A-Sang-Chun, in forest, 2840 m, tree 3–5 m, 1 Jun 
1975, Qing Zang Supplement Team 750141 (PE, 4 sheets). A-Sang-Qiao, 2750 m, 
tree 7–8 m, fruit purplish red, 3 Jun 1975, fr, Qing Zang Supplement Team 750177 
(PE). S Tibet, Trimo, Nyam Sang Chu, 11500 ft, tree 30–40 ft, perianth dark reddish 
green, in dense mixed forest, 23 May 1947, fl, F. Ludlow et al. 12522 (BM, E, PE). 
Lower Cama River, deciduous broadleaf forest, tree 7–8 m tall, leaf margin with light 
reddish glands, 18 Jun 1959, fr, Collector unknown 355 (PE). SE Tibet, Trulung, Po-
Tsangpo Valley, Pome, tree 15–20 ft, perianth green, filaments white, anthers golden, 
in wet mixed forest, 3 Apr 1947, fl, Ludlow et al. 12274 (E, BM, PE). Yunnan: 
Tengchong, Houqiao, Danzha Cun, in the vicinity of Zhaobitan forest farm, ca. 26.5 
direct km NW of Houqiao (Guyong), 2600 m, N facing 0–10° slope, 25°32'42.4"N, 
98°13'9.4"E, subtropical evergreen broadleaf forest disturbed by agriculture and fell-
ing, shrub ca. 2 m tall, flowers green, anthers yellow, occasional, growing in forest in 
shade, in loam on granite, 29 May 2006, Gaoligong Shan Biodiversity Survey 30758 
(CAS). India. Sikkim: Lachung East Slope, 9500 ft, 20 ft, shrub, flower purplish 
green, 4 May 1971, fl, S.Bower Lyon 6022 (BM). Superior, 9000 ft, May 1885, 
L.Pantling 46334A (K); temperate, May 1885, C.B.Clarke 46514B (K); Superior, 
May 1885, L.Pantling 46514C (BM); temperate, 8–10000 ft, J.D.Hooker s.n. (GH). 
Nepal. Mewa Khola: Tamur Valley, Mewa Khola, SE of Topke Gola, 9000 ft, shrub, 
12 ft, 16 May 1956, J.D.A.Stainton 310 (BM). E, Nepal, Mewa Khola, 27°30'N, 
87°38'E, 8000 ft, shrub 20 ft, 19 May 1974, J.D.A.Stainton 7038 (BM); E Nepal, 
Tamur Valley, 27°25'N, 87°35'E, 9500 ft, shrubs 15 ft, filaments white, sepals and 
bracts red, 26 Apr 1967, J.D.A.Stainton 5888 (BM).
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2. Prunus hypoxantha (Koehne) J.Wen (Bot. J. Linn. Soc. 164: 243. 2010).
http://species-id.net/wiki/Prunus_hypoxantha
Fig 2

Basionym. Maddenia hypoxantha Koehne (in C. S. Sargent, Pl. Wilson. 1: 57. 1911).
Type. China. Sichuan: western Sichuan, southeast of Tachien-lu, 6–9000 ft, May 

1908, E.H. Wilson 909 (holotype: A!, specimen barcode 00026559; isotypes: A!, 2 
sheets, E!, K!, US!).

Maddenia wilsonii Koehne (in C. S. Sargent, Pl. Wilson. 1: 58. 1911). non Pru-
nus wilsonii (C.K.Schneid.) Koehne. Type: China. Hubei: western Hupeh, Apr 1907, 
E.H.Wilson 63 (lectotype: A!, specimen barcode 00026560, here designated; isolecto-
types: A!, BM!, 2 sheets, E!, K!, 2 sheets, US!).

Description. Shrubs to trees 1.5–10 (–15) m tall. Branches purple to dark purple, 
slightly pubescent; branchlets of first year’s growth densely pubescent. Winter buds 
purple brown, ovoid; scales to 3–20 × 3–12 mm, broadly to narrowly ovate, pubescent 
to slightly so on the outside surface, margin entire to slightly glandular on the upper 
scales. Stipules lanceolate, 12–22 × 2–6 mm, membranaceous or herbacious, caduceus, 
margin often with glandular teeth, especially on the lower part of the margin, apex 
acuminate to acute, base rounded or truncate. Petioles 2–4 mm, densely pubescent. 
Leaves elliptic to ovate, 4.5–14 × 2.5–6 cm, abaxially light green, pubescent or densely 
so especially on veins, adaxially dull green, sparsely pubescent with scattered short hairs 
and/or along the veins; margin mainly doubly irregularly serrate to doubly serrullate, 
glandularly serrulate at the lower part of the base with 2–15 glandular fine teeth; apex 
acute, attenuate or acuminate, base broadly cuneate to occasionally subcordate; second-
ary veins 16–20 on each side of midvein. Racemes 2.5–5 cm, 10–18-flowered; bracts 
broadly lanceolate to narrowly ovate, 5–12 × 1.5–4.5 mm, membranaceous, often ca-
duceus, margin sparsely with glandular teeth, more or less pubescent on both surfaces. 
Pedicel 2–4 mm at anthesis, pubescent to densely so. Hypanthium campanulate, 3–4.5 
× 3–6 mm, densely brownish pubescent outside, glabrous inside. Perianth segments 10, 
narrowly triangular to oblong-lanceolate, 1.8–2.4 × 0.8–1.1 mm, caduceus, densely 
pubescent. Stamens 25–35, 5–7.5 mm long; filaments 5–7 mm; anthers oblong, light 
yellow, 0.5–0.6 × 0.4–0.5 mm. Ovary glabrous, 1- or rarely 2-locular. Style slender, 7–9 
mm long. Drupe ovoid, 7–10 × 4–5.5 mm, glabrous, dark purple to black.

Distribution. Western to central China.
Ecology. Forests. Fl Apr-May; fr Jun-Sep; 1800–3800 m.
Specimens examined. China. Locality & Date unknown, Collector unknown s.n. 

(E, speciemen barcode # E00419991). Gansu: Yongdeng Xian, Tulugou, Liancheng 
Forest Farm, Qilian Mountain, 2300 m, in clefts of rocks along stream, fruits black, 8 
Jul 1991, fr, T.-N.Ho 1841 (CAS). Zhang Xian, Hedi, mountain slope, 4 Jun 1956, fr, 
Huanghe Team 4663 (PE). Hubei: Patung, Oct 1887, A.Henry 3759 (A, BM, K). 
Sichuan: Kam pars orientalis [probably in Sichuan], 1893, G.N.Potanin s.n. (A). Feb 
1890, A.Henry 8952 (K); Sichuan, 26 Apr 1982, Collector unknown 41699 (CDB, 3 
sheets). Ta-hsiang-ling, 2200–2500 m, 22 May 1028, H.Smith 2151 (A). Erjishan, 
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Figure 2. Prunus hypoxantha (Koehne) J.Wen A Habit, fruiting branch B Fallen fruit branch C End of 
flowering branch D, e Branch in full flower F, g Abaxial leaf surface h Flower I Stipule J Flower K Gy-
noecium l Fruit M Stipule n–p Bract A, l based on A.Henry 3759 (K) B, F, h, J, K E.H.Wilson 63 
(E) e, g, M, n, O E.H.Wilson 909 (K) D E.H.Wilson 63 (K) & E.H.Wilson 3520 (K) p H.Smith 2151 
(A) C, I A.Henry 3759 (A).
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Maliuqiao, shrub 2.5 m, fruit green, 7 Jun 1957, Forestry Team of Sichuan Agric. Col-
leage 5064 (CDB). Lianghokow, slope 7500 ft, tree, fruit a berry, Aug 1938, T.K.Wang 
& T.S.Wen 0670 (A). West Szechuen and Tibetan Frontier, chiefly near Tachienlu, 
9000–13500 ft, Dec 1890, A.E.Pratt 837 (A, BM, E); Szechuen and Tibetan Frontier, 
chiefly near Tachienlu, 9000–13500 ft, Dec 1890, A.E.Pratt 313 (BM). Jinyangbo, 
Luoliangzi, 3100 m, 16 May 1959, Sichuan Economic Plant Expedition 3014 (CDB, 
2 sheets). Pao-Hsin-hsien, former Mupin, Apr-Aug, 1954, T.P.Soong 38472 (IBSC); 
Pao-hsin-hsien, former Mupin, 1954, T.P.Soong 38226 (IBSC); Baoxing, 1933, T.T.Yü 
1908 (IBSC, PE); Pao-hsin-hsien, formerly Mupin, 1954, T.P.Soong 38543 (PE); 
Szechuan, Mupin, May 1908, E.H.Wilson 2851 (A, E, K); Baoxing Xian, 2500 m, 29 
Apr 1959, H.Y.Chuan 0237 (CDB); Baoxing Xian, 2700 m, tree, 5 m, leaves adaxi-
ally dark green, abaxially light green, fruit black, 16 Jun 1958, Collector unknown 
5611 (CDB 3 sheets); Baoxing Xian, Denglonggou, 2300 m, tree 4 m, 12 Jun 1958, 
Collector unknown 5353 (CDB, 2 sheets); Baoxing Xian, 3100 m, leaves ovate, abax-
ially white and pubescent, stipule with needle-like hairs, 15 Jun 1958, Collector un-
known 5404 (CDB 2 sheets). Peiping, China, Mt. Omei, Jul 1931, F.T.Wang 23489 
(IBSC, 2 sheets); Emei Shi: Mt. Omei, Y.H.Tau 50455 (IBSC); Mt. Omei, 27 Jun 
1940, W.P.Fang 14599 (A); Mt. Omei, 2700–3000 m, in thicket, shrub, 5–10 ft, Jul-
Aug 1931, F.T.Wang 23489 (A); Mt. Omei, Y.S.Shiao 48551 (IBSC); Mt. Omei, 
Y.S.Shiao 48677 (IBSC); Mt. Omei, Y.S.Shiao 48712 (IBSC); Mt. Emei, Leidong-
ping, 29°32'37.3"N, 103°19'43.3"E, 2410 m, 17 Jul 2011, fr, J. Wen 12077 (US); Mt. 
Emei, on the way from Jingding to Taizhiping, tree 3 m, 29°31'38.7"N, 103°19'53.7"E, 
2981 m, 17 Jul 2011, fr, J. Wen 12087 (US); Mt. Emei, Taizhiping, 17 Jul 2011, J. 
Wen 12089 (US); Mt. Emei, Luohanpo, on the way from Chudian to Zhanglaoping, 
29°34'34.6"N, 103°21'46.8"E, 1499 m, 18 Jul 2011, J. Wen 12140 (US); Mt. Omei, 
Leidongping, tree 4 m, 12 Aug 1957, G.H.Yang 56615 (IBSC); Mt. Omei, 2800 m, 
slope, tree 3 m, flower green, stinky, 9 May 1964, K.J.Guan et al. 427 (CDB, IBSC); 
Mt. Omei, Xixiangchi, tree 5 ft, 26 Apr 1952, J.H.Hsiung et al. 30189 (IBSC); Mt. 
Omei, Qixing Po, 2600 m, in forest, tree 10 m, 24 Jun 1995, H.G.Xu 2140 (MO); 
Mt. Omei, Tai-tzu-ning, fl white, scented, 9 Jun 1939, S. C. Sun & K. Chang 115 (A); 
Mt. Omei, Chiu-Lao Tung, moist shady rock, shrub, fruit black, 14 Jun 1939, S.C.Sun 
& K.Chang 224 (A); Mt. Omei, in thickets, shrub 3 m high, common, 10 May 1941, 
W.P.Fang 16540 (A); Mt. Omei, Paiyunssu, on hill slope, 28 Jul 1938, H.C.Chow 
7895 (A); Mt. Omei, Taiziping, 2916 m, shrub 2 m high, flower over, 18 Jun 1942, 
W.P.Fang 18985 (CAS); Omei, Taiziping, 2900 m, tree 4 m, flower yellow, H.G.Xu 
1993122 (MO); Omei, 26 Jun 1960, H.Y.Yi 12555 (CDB); Omei Hsien, Mt. Omei, 
16 Jul 1940, T.C.Lee 2891 (US); Mt. Omei, Leidongze, 2500 m, small shrub 1.5 m, 
high, flowers over, 16 May 1931, W.P.Fang 18811 (A); Mt. Omei, Jun 1904, 
E.H.Wilson 4857 (A, BM, K); W. Szechuan, Mt. Omei, Chinting, on hill slope, 3035 
m, shrub 2 m, 1938, H.C.Chow 7662 (A); Emei Shi, Emei Shan, Jingding, 25 Jun 
1955, fr, China – Soviet Expedition 2356 (IBSC, PE). Hanyuan Hsien, 1400 m, 17 
Apr 1930, fl, W.C.Cheng 659 (BM, IBSC, PE, 2 sheets, US); Hanyuan-hsien, 20 Apr 
1930, W.C.Cheng 705 (BM, IBSC, US). Hongya Xian, 1950 m, 27 Aug 1994, Bao et 



Jun Wen & Wenting Shi  /  PhytoKeys 11: 39–59 (2012)48

al. 2524 (CDB, 2 sheets); Hongya Xian, Huangshi Gou, tree 1.5–2 m, 1770 m, 4 Jun 
1994, Zi et al. 1899 (CDB, 2 sheets); Hungya Hsien, Wa-wu-shan, shrub 5 ft, 16 Jul 
1931, immature fr, T.T.Yü 289 (PE). Kangding Xian, Hebinxiang, 3300 m, tree 3 ft, 2 
Jun 1953, Tsiang & Hgiung 35832 (IBSC); Kangding Xian, Zheduo Shan, Zheduo-
tang, 3160 m, tree 2 m tall, 25 Jun 1953, fr, W.P.Fang et al. 36084 (PE); Kangding 
Xian, 2880 m, 14 May 1981, Z.Y.Chen, 112044 (A, E); Kangding Xian, 3000 m, 8 
May 1981, Z.J.Zhao 113923 (A, CDB, E, K); Kangding Xian, Kangdingqu, Shedu-
oshan, 2800 m, Collector unknown 15013 (CDB, 4 sheets); Kangding Xian, Zhedu-
oshan, 3100 m, Q.S.Zhao & Z.Z.Tan 119196 (CDB); Kangding Guzan Dapingshan, 
2950 m, 3 Jun 1974, Kao & Wu 111489 (CDB); Kangding Xian, Ganhaizi, 3600 m, 
shrub 1.5 m, 29 May 1974, B.S.Qin 06136 (CDB, 3 sheets); Kangding Xian, 
Kongyuqu, 3300 m, 31 May 1974, Collector unknown 05344 (CDB, 3 sheets); Kan-
gding Xian, May 1904, E.H.Wilson 3520 (A, BM, K); Kangding, Kongyuqu, 3500 m, 
2 May 1974, Chao & Wu 110869 (CDB); Kangding, 2900 m, 19 May 1974, Y.T.Wu 
& Q. S. Zhao 111033 (CDB); Kangding, Xianglinxiang, 3000 m, tree 3 ft, 13 Jun 
1953, H.L.Tsiang 35954 (IBSC). West of Kuan Hsien, 2230 m, on slope, shrub 10 ft, 
branchlets brown, fruit ovate-elliptic, 15 May 1930, F.T.Wang 20842 (A, IBSC); west 
of Kuan Hsien, ridge of thicket, 2600 m, 16 May 1930, F.T.Wang 20882 (A, IBSC). 
Leibo Xian, 2200 m, by Highway 284, tree 10–15 m, leaf green, stem brown, flower 
light yellow, filament light green, 8 May 1983, fl, Q.-S. Zhao et al. 118401 (CDB); 
Leibo Xian, mountain of Gudui Shan, 2300 m, 12 May 1965, K.T.Xiang & F.Y.Wang 
11521 (CDB, 2 sheets); Leibo Xian, Huangmaogeng, 19 Jun 1959, fr, 2800 m, tree 3 
m, Sichuan Economic Plants Expedition 0782 (PE). Li Xian, Miyaluo, north of the 
town of Miyaluo on highway 213, 31°43'32"N, 100°44'39"E, 3000–3200 m, mixed 
deciduous broad leaved-coniferous forest with Tilia, Acer, Prunus, Betula, Tsuga, Picea, 
Abies, Pinus and Larix, along stream, small tree ca. 5 m tall, fruit black, 8 Sep 1997, 
Boufford et al. 27976 (A); NW Sichuan, Mao Xian & Li Xian, former Lifan Xian, 
1952, T.He & Z.L.Zhou 12553 (IBSC); Li-hsien (Li-fan-hsien), tree 6 ft, branchlet 
green and pubescent, 10 May 1952, C.Ho & T.L.Cho 12315 (IBSC). Luding Xian, 
2800 m, tree 3.5 m, G.H.Xu 25514 (CDB); Luding Xian, top of Erlang Mountain, 
2900 m, 29 May 1974, fl, Sichuan Luding Team 6863 (CDB, 3 sheets); Luding Xian, 
2300 m, shrub 2–3 m, 21 Apr 1984, Cao et al. 045 (CDB, 3 sheets); Luding Xian, 
3800 m, in forest, 13 Sep 1980, Collector unknown 23510 (CDB 2 sheets); Luding 
Xian, shrub 2 m, Zhibei Team 41616 (CDB, 3 sheets); Luding Xian, Moxigongshe, 
2900 m, shrub 3–4 m, 10 Jun 1980, Q.C.Wang & Z.A.Liu 22250 (CDB, 2 sheets, 
IBSC); Luding Xian, Hongxigongshe, 2200 m, tree 6 m, G.H.Xu 25372 (CDB, 2 
sheets); Luding Xian, Yaoxigongshe, tree 2 m, 4 Aug 1982, Zhibei Team 42068 (CDB, 
3 sheets); Luding Xian, Hongxi, 26 Apr 1982, Zhibei Team 41698 (CDB 4 sheets); 
Luding Xian, 2300 m, X.H.Hu & Q.C.Wang 22078 (CDB, 2 sheets); Luding Xian, 
Hongxigongshe, 2300 m, tree 5 m, 22 Apr 1981, Collector unknown 225112 (CDB, 
3 sheets). Mapien Hsien, 3200 m, in thickets, small tree to shrub, 10–20 ft, bark 
blackish to dark brown, 26 May 1931, fl, F.T.Wang 22942 (A, PE). Meigu Xian, 
Huangmaogeng, 2450 m, 14 May 1983, J.Y.He & Q.S.Zhao 116772 (CDB). Mao 
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Wen, Wolong Boshan, 2400 m, small tree 3–4 m, Dec 1963, H.C.Lee 2126 (CDB, 3 
sheets). Baiyangxiang (Songpan), Baiziyawo, 1800 m, shrub 2.5–3 m, branchlet green 
and pubescent, abaxially pubescent on mid-vein, 7 May 1962, Yuan 0558 (CDB). 
Shih-mien-hsien, 1955, C.C.Hsieh 40278 (IBSC); Shih-mien-hsien, 1955, C.C.Hsieh 
41335 (IBSC); Shih-mien-hsine, 1955, C.C.Hsieh 40287 (IBSC); Shih-mien-hsien, 
1955, C.C.Hsieh 41145 (IBSC). Tianquan Xian, Niudingtou, 2890 m, 5 Aug 1982, 
Collector unknown 46017 (CDB); Tianquan Xian, Erlangshan, tree 3–5 m, 23 Jun 
1951, W.P.Fang et al. 10078 (PE); Tianquan Xian, Erlangshan, 2300 m, 30 Apr 1980, 
Z.G.Liu & Y.B.Yang 21701 (CDB, 3 sheets, IBSC); Tianquan Xian, Erlangshan, 3300 
ft, 19 May 1953, H.L.Tsiang 34169 (IBSC); Tianquan Xian, 2600 m, 5 May 1980, fl, 
Collector unknown 21795 (CDB, 3 sheets); Tien-chuan Hsien, 3500 m, 14 Jun 1936, 
K.L.Chu 2801 (E, IBSC). Xichang Xian, Luojishan, 2600 m, evergreen forest, shrub 
5 m, Y.J.Li 730 (CDB, 2 sheets).

Cultivated plants. U.K. England. Cultivated at the Royal Botanic Gardens, Kew, 
source from E.H.Wilson 909, May 1924, J.C.Williams s.n. (K).

Discussion. Koehne (1911) described both Maddenia hypothanxa and M. wilso-
nii. Maddenia wilsonii was described to be densely pubescent on the lower leaf surface 
whereas M. hypxantha was pubescent only on veins. We have found a wide range of 
variation on the lower leaf pubescence. Furthermore, the lectotype E.H.Wilson 63 of 
M. wilsonii collected from western Hubei bears very small bracts, small stipules and 
tomentose lower leaves. Yet the syntype E.H. Wilson 2851 (A, E, K) collected from 
Mupin, Sichuan has larger bracts, bigger stipules and pilose lower leaves. The holotype 
of M. hypoxantha (E.H. Wilson 909) has bigger bracts, bigger stipules and hirsutulous 
lower leaf only on veins. Koehne (1911) indicated that the holotype of M. hypoxantha 
(E.H. Wilson 909, A) was a mixed collection of M. hypoxantha and M. wilsonii. We 
examined the specimen and found that the differences between the two branches on 
the same sheet seem to be extremely indistinguishable. Lu et al. (2003) used size of 
bud scales, stipule shape, stipule appearance and bract shape, to separate the two “spe-
cies”. We found that it is difficult to use these characters to consistently separate the 
two “species”. We herein treat Maddenia wilsonii as a synonym of Prunus hypoxantha.

3. Prunus hypoleuca (Koehne) J.Wen (Bot. J. Linn. Soc. 164: 243. 2010).
http://species-id.net/wiki/Prunus_hypoleuca
Fig 3

Basionym. Maddenia hypoleuca Koehne (in C. S. Sargent, Pl. Wilson. 56: 59. 1911).
Type. China. Hubei: western Hubei, Hsing-Shan Hsien, bush 6–20 ft, woods, 

4–6000 ft, flower greenish, May 1907, fl, E.H.Wilson 2850 (lectotype: A!, here desig-
nated, specimen barcode 00026557; isolectotypes: E!, K!, US!).

Maddenia fujianensis Y.T.Chang (Guihaia 5: 25. 1985). Prunus fujianensis 
(Y.T.Chang) J.Wen (Bot. J. Linn. Soc. 164: 243. 2010). Type: China. Fujian: Chong 
An Xian, Xing Chun, Shan Gang, Huang-Gang-Shan, in sparse forest, 1700 m, shrub 
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Figure 3. Prunus hypoleuca (Koehne) J.Wen A Habit, inflorescence branch B Fruiting branch C Abaxial 
leaf surface D Flower e Stipule F Flower g Gynoecium h Fruit. A, D, e, F, g based on E.H.Wilson 
2850 (A) B, h J.F.Rock 12577 (A) C E.H.Wilson 2848 (K).
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4 m, flowers yellowish green, 30 Apr 1981, fl, Wuyishan Expedition s.n. (holotype: 
FJSI, herbarium accession # 016600, 2 photos at PE!); synonym nov.

Maddenia incisoserrata T.T.Yü & T.C.Ku (Acta Phytotax. Sin. 23: 214. 1985). Pru-
nus incisoserrata (T.T.Yü & T.C.Ku) J.Wen (Bot. J. Linn. Soc. 164: 244. 2010). Type: 
China. Sichuan: Heishui, Ma-He-Ba, 2880 m, tree 4 m tall, 16 Jul 1957, fr, X.Li 
73195 (holotype: PE!); synonym nov.

Description. Shrubs to trees 1.5–6 m tall. Branches dark purple, glabrous; branch-
lets of first year’s growth sparsely pubescent at the very young part, then glabrescent. 
Winter buds ovoid to narrowly or broadly so, scales 3–15 × 3–8 mm, several, imbricate, 
pubescent on the outer scales, but glabrous or nearly so on the inner scales, margin 
more or less ciliate. Stipules linear to lanceolate, 7–17 x 1–4.5 mm, membranaceous, 
slightly pubescent to glabrous, margin glandularly ciliate at least on the lower part. 
Petiole to 2–6 mm, slightly pubescent, glabrescent. Leaves ovate, elliptic to broadly so, 
3.5–16 × 1.3–7.5 cm, abaxially pale green, glabrous or often pubescent in lateral vein 
axils, adaxially glabrous; margin doubly irregularly serrate, with 1–5 glandularly serru-
late teeth at the base; apex acute, attenuate or acuminate, base acute to rounded; lateral 
veins 14–16 on each side of midvein. Racemes 1.5–5.5 cm, with 8–15 flowers; bracts 
lanceolate to narrowly triangular, 4–5 × 1–2 mm, nearly glabrous, with glandular teeth 
at margin. Pedicel 1.5–4 (–6) mm long, pubescent. Hypanthium campanulate, 2.5–6 
× 4–7 (–9) mm, slightly pubescent to glabrescent on the outer surface, glabrous on the 
inner surface. Perianth segments 10, slightly unequal, narrowly triangular to lanceo-
late, 1.5–3 × 0.9–1.2 mm, slightly pubescent to glabrescent. Stamens 20–30, 4–7 mm 
long; filaments 3.5–6.5 mm; anthers oblong, 0.25–0.35 ×  0.2–0.25 mm. Ovary gla-
brous, 1– or rarely 2–locular (see E.J.Palmer 130, CAS). Style slender, 4–8 mm long. 
Drupe 6–8 × 5–6 mm, glabrous, dark purple to black.

Distribution. Eastern, central to western China.
Ecology. Forests. Fl Apr – Jun; fr late May–Jul; 1300–3700 m.
Specimens examined. China. W. China, Vallee de Ou-ma-hai, 2400 m, shrub, fl 

yellow, E.E.Maire 189/1914 (E). W. China, Avril, graud arbuste-feuil, exduques, blau-
ehes, brousse de Ou-ma-hai, 2000 m, E.E.Maire 916/1914 (E). Jon-sian-fu, N central 
China, 1897, Rev. Fr. Hugh (A, BM). Huan-tou-san, N Centrial China, Jul 1899, Rev. 
Fr. Hugh s.n. (A, BM). Anhui: 29 Apr 1925, R.C.Ching 2727 (IBSC). Ping-Tien-
Kan, Huangshan, Anhui, in thickets, 1700 m, shrub, 2 m, high, base of the petals 
purplish-red, fr green, 12 May 1979, fl & young fr, Deng & Yao 79170 (NY). Bai Ma 
Zhai, Tian Tang Zhai, Jinzhai, at the mountain top in the bushy woods, 1650 m, tree, 
fr green, 21 May 1984, K. Yao 9047 (A, CAS, K, MO, NY). S Anhui, summer 1925, 
fl, R.C.Ching 2727 (A, K, PE). Chongching: Nanchuan, Jinfoshan, in forest 1860 m, 
tree 3–5 m, flower light red, S.Y.Yi 972823 (MO). Gansu: Min Xian, shaddy slope, 
2700 m, tree 1–1.5 m, flower light yellow, 23 May 1957, Tao He Team 3106 (MO). 
Pinchow District, near Kansu, W.Purdom s.n. (A). SE Kansu, 6 Apr 1919, E.Licent 
4980 (BM). Tiecheliang Pass (= Lazikou Pass), hillside, east-facing, scattered scrub, 
2940 m, 34°14'59"N, 103°54'59"E, deciduous shrub to 2 m, leaf mid-green and matt 
above, paler below, veins below noticeably raised and indented above, fruit in short 



Jun Wen & Wenting Shi  /  PhytoKeys 11: 39–59 (2012)52

racemes, green, broadly ovoid, 6–7 cm, turning red, 18 Jun 2000, Sino-British Qing-
hai Alpine Garden Society Expedition (SAQE) 242 (CAS; other associated material 
noted on the CAS specimen including DNA sample at E), herbarium specimen in fruit 
at HNWP, GB, and WSY). SE Kansu, Koan Kia ho et Lao Ling, 17 Apr 1919, 
A.E.Licent 5047 (BM, K). Qingshuishan, Menxiangdaji, 1750 m, slope, 24 Jun 1986, 
J.X.Yang 6838 (MO). T’ao River basin, mountains of Choni, W of Taoho, outskirts of 
Picea forest, 10000 ft, shrub 8–10 ft, May 1925, fl, J.F.Rock 12148 (A, E, K). SW 
Gansu, Upper Tebbu country, spruce forest among boulders, southern slopes of Min-
shan, 9600 ft, small tree or shrub 8–10 ft, Jun 1925, fl, J.F.Rock 12531 (A, US). Hsia 
Mo K’ou, near Lichen, 2000–2300 m, shrub up to 13 ft, woods, 8 Jul 1923, R.C.Ching 
391 (A 2 sheets, E, NY, US). SW Kansu, T’ao River basin, in forest among spruces, 
Choni, 9000–10000 ft, small tree, 15 ft, Jul 1925, J.F.Rock 12577 (A, E, K). Baiyan-
glin, Huanghe Expedition 395 (PE). Baiyanglin, Huanghe Expedition 408 (PE). Min 
Xian, Wutaishan, on the top of mountain, moist area, slope, shrubby area, 2400 m, 
shrub 2 m tall, 26 May 1957, fl, Huanghe Expedition 3241 (PE). Yuzhong, 2450 m, 
in sparst forest, tree, 30 May 1983, Z.Y.Zhang 19178 (MO); Yuzhong Xian, Xinglong-
shan, 2600 m, 9 Jun 1990, X.Pu 558 (MO). Tulugou, Yongdeng Xian, in shrub forest, 
2500 m, 10 Jul 1990, G.H.Wang 886016 (MO); Gansu, Lianhuashan, Kangle Xian, 
in shrub forest, 2700 m, 21 Jun 1991, G.H.Wang 91056 (MO). Guizhou: Zhengyi 
Shi, Shanpeng Dist., Xianrenshan, roadside, in sparse forest, 1950 m, tree 3–4 m tall, 
sepals green with reddish tint, 9 Apr 1959, fl, North Guizhou Team 0086 (PE, 3 
sheets). Henan: Lushi Xian, Dayandi, on the way to Yuhuangfu, in dense forest, valley, 
1760 m, 10 Jul 1959, fruits black, L.-Z. Chen & S-H.Dong 34526 (PE). Hubei: 
Changyang, 4 Apr 1900, E.H.Wilson 429 (A, E). Patung, W. China, 26 Apr 1900, 
E.H.Wilson 429 (US). Western Hubei, Jul 1907, fr, E.H.Wilson 2848 (A, BM, E, K), 
May 1907, fl, E.H.Wilson 2849 (A, BM, E, K). Shennongjia, Laojunshan, 2150 m, in 
dense forest, fruits black, 9 Jul 1976, fr, Hubei Shennongjia Expedition 31020 (PE); 
Shennongjia, Yanziya, 2000 m, slope, tree 4 m, Jun 1986. S.-H.Yang 18 (IBSC). Lao-
junshan, near Medicinal Herb Garden, in dense forest, tree 5–7 m tall, 31 May 1957, 
fr, Y.Liu 00626 (PE, 3 sheets). Xingshan Xian, Laojunshan, in dense forest, tree 6–8 m, 
fruits purple, 27 May 1957, fr, Y.Liu 496 (PE, 3 sheets); Xingshan, in dense forest, 
1400–1450 m, tree 5–7 m, 31 May 1957, fr, H.J.Li 2298 (PE); Xingshan Xian, 1600 
m, in dense forest, tree 6–8 m, fruit reddish purple, 27 May 1957, L.Ying 496 (IBSC, 
2 sheets). Jiangsu: C.W.Yao 2748 (IBSC). Jiangxi: Qianshan Xian, Huanggangshan, 
in dwarf montane forest, 27°51.605'N, 117°47.003'E, 2070 m, 15 Jul 2011, juvenile 
plant about 1 m tall, J. Wen 12069 (US); Qianshan Xian, Huanggangshan, in dwarf 
montane forest, 27°51.605'N, 117°47.003'E, 2070 m, 15 Jul 2011, tree ca. 3.5 m tall, 
growing in rock crevice, fruit blackish purple, J. Wen 12071 (US); Qianshan Xian, 
Wuyishan, Huang-gang-shan, 2070 m, shrubs 1.5 m tall, old branches purple, new 
branches green, 7 May 1984, fl, Z.X.Yu 840010 (PE). Shaanxi: Huayin Xian, Huay-
ang Commute, 1300 m, tree 3–4 m, petal deciduous, 24 Apr 1978, Zh.-Y.Zhang & 
Ch.-Sh.Liu 17587 (IBSC). Ningxia Xian, Juyangbei, 1360 m, small tree 1360 m, flow-
er yellowish green, 24 Apr 1993, G.H.Tian & L.Tian T934014 (MO). Baoji, Weibin 
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District, 1700 m, in slope forest, tree 4 m, leaves adaxially green abaxially light green, 
young fruit purplish green, 26 May 1977, Z.X.Hu & Y.H.Guo 210 (IBSC). Taibais-
han, slope, 2850 m, 1 Jun 1965, C.L.Tang 1447 (IBSC). Feng Xian, Zhoujiazhuang, 
slope forest, 1530 m, fruit black, 2 Aug 1996, Y.S.Lian et al. 96181 (MO). Yang Xian, 
Huayang, Daping, forests, 2400–2700 m, 4 Jun 1999, G.H.Zhu et al. 1748 (MO). 
Ningxia Xian, Caiziping, 1850 m, tree 3 m, 20 Jul 1990, P.H.Yang 90336 (MO); 
Ningxia Xian, Caiziping, 1600 m, tree 2.5 m, 21 Jul 1990, P.H.Yang 90390 (MO). 
Western Shen-si, Lungchow, Kuan Shan, 2000 m, 3 Jul 1922, Native collectors 2352 
(A). Tai-pei Shan, fruit black, 8000 ft, 8 Jul 1910, W.Purdom 436 (CAS, E, K, US). 
Taipaishan, near Haopingszu, 1500 m, in valley, tree with unpleasant odor, to 5 m, 
bark chestnut brown, 18 Apr 1937, fl, T.P.Wang 6526 (PE). Taipaishan, near Haoping-
szu, 1500 m, in valley, tree with unpleasant odor, to 5 m, bark chestnut brown, 18 Apr 
1937, fl, T.P.Wang 6551 (PE). Sichuan: W. China, 2400 m, Su-tchuen oriental, Tch-
en-Kéou-Tin, R.P.Farges s.n. (K, H2010101913). Lian Ying Zhai, Baiguo forest Farm, 
Wuxi Co., damp valley, 1480–1630 m, shrub 3–5 m, gruit green, 30 May 1996, 
C.Z.Gu 960732 (MO). Tchen-Kéou-Tin, R.P.Farges s.n. (E, E00419987). Maowen-
fengyi Keyaozhai, Zhongshan, SW shaddy slope, 2200–2500 m, tree 2–3 m, stem 
black brown, branchlet light brown, abaxially light green, vein conspicuous, pubescent 
at vein axis, adaxial leaf dark green, fr purplish black, 21 Jun 1959, Mao Wen Team 
2832 (CDB 2 sheets). Wanyuan Xian, Hua’E’Shan, top of the mountain, 2200 m, 
small tree 2–2.5 m, stem green, branchlet yellow and pubescent, leaf adaxially dark 
green and abaxially whitish green, fruit green, B.L.Li 2035 (CDB). Sichuan, Nanjiang 
Xian, Zhongshanqu, shaddy slope, 1600 m, tree 2 m, stem purplish red, leaves simple 
and alternate, pubescent, abaxially whitish, adaxially green, fruit small, reddish green, 
9 Jun 1959, B.W.Zuo 2850 (CDB). Sichuan, Heishui, Ma-He-Ba, 2880 m, 16 Jul 
1957, fr, tree 4 m tall, X.Li 73195 (CDB); Heishui, Shidiaolu Xiang, Kuguazhai, 
mountain slope, 2900 m, uncommon, shrub 2–4 m tall, 28 May 1959, fl, Sichuan 
Economic Plant Expedition 1251 (CDB, 3 sheets, PE, 2 sheets). Sichuan, Donqrergo, 
in silva mixta primcera, ca. 3700 m, 8 Aug 1922, H.Smith 3499 (A, MO). Pingwu 
Xian, H. L. Tsiang 10054 (PE). Wushan Xian, Chaoyang Ping, Wenjia Chao, 2000 m, 
in forest at riverside, tree 2 m, 4 May 1958, fl, G.H.Yang 57953 (PE); Chaoyang Ping, 
mountain slope, 2100 m, shrub 2 m tall, 6 May 1958, fl, G.H.Yang 57979 (PE, 2 
sheets). Nizhi Ping, 1800 m, streamside, tree 3 m tall, young leaves purple, sepals 5, 
green, with reddish tint, triangular, petals 5, lanceolate, smaller than sepals, 13 Apr 
1958, fl, G.H.Yang 57684 (PE, 2 sheets). Sichuan, Pingwu, Xutang Commune, tree 
1.5 m, mountain top, shady slope, Dec 1961, X.N.Tang 42 (CDB 2 sheets). Wushan 
Xian, Liziping, 1800 m, tree 3 m, young leaves purplish red, 13 Apr 1858, G.-H.Yang 
57684 (IBSC). Zhejiang: Anji Xian, Baofu Township, Tianmushan area, 30°23.976'N, 
119°26.441'E, 1336 m, tree 4–6 m tall, in wet area, 28 Apr 2010, fl, J.Wen 11291 
(US, 2 sheets); Anji Xian, Longwangshan, 950 m, small tree 4.5 m, perianth segment 
green, anther yellow, petal absent, 30 Mar 1997, L.P.Yu & M.B.Deng 97099 B (MO).

Cultivated plants. U.K. England: Cultivated at the Royal Botanic Gardens, Kew, 
Arboretum South, 19 March 1969, Kew Accession Number 47–61 (K); cultivated at 
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the Royal Botanic Gardens, Kew, England, Arboretum South, 22 Apr 1969, Kew Ac-
cession Number 47–61 (K). U.S.A. Seed from E. H. Wilson material, originally from 
Suungpan, W Sichuan, 1910, cultivated in the Arnold Arboretum, #6120, 21 Apr 
1938, E.J.Palmer 130 (CAS); cultivated in Arnold Arboretum, #6120, Bussey Hill, 
originally from W. China, E.H.Wilson 4008, 21 Apr 1931, Kobuski & Roush s.n. (K). 
Seed from Wilson 4008, Sungpan, W. Sichuan, China, 1910, cultivated in the Arnold 
Arboretum #6120, 25 Apr 1941, R.B.Clark 126 (MO).

Discussion. Yü et al. (1985) stated that Prunus incisoserrata was similar to P. hy-
poxantha and M. wilsonii except that the leaves of P. incisoserrata are abaxially glabrous; 
the margin is deeply serrated; and inflorescence is shorter and denser. The character 
of glabrous abaxial leaf blade is similar to that of P. hypoleuca. We also observed vari-
ations in the depth of the leaf teeth and inflorescence length of specimens of Madde-
nia incisoserrata and Prunus hypoleuca. In fact the type specimen of P. hypoleuca bears 
leaves with deeply serrated teeth at the margin. Chang (1985) compared Maddenia 
fujianensis with P. hypoleuca. Prunus hypoleuca was said to have a pubescent and dense 
inflorescence. Nonetheless, the inflorescence of M. fujianensis is also pubescent and 
dense. The differentiating characters among Prunus hypoleuca, Maddenia incisoserrata 
and M. fujianensis seem continuous. We thus treated M. incisoserrata and M. fujianensis 
as synonyms of Prunus hypoleuca, which has the nomenclatural priority.

4. Prunus gongshanensis J.Wen, sp. nov.
urn:lsid:ipni.org:names:77118671-1
http://species-id.net/wiki/Prunus_gongshanensis
Fig 4

Type. China. Yunnan: Gongshan Xian, Gongshan, on the way from Qingnatong to 
Anwalong, 3100 m, small tree 4 m tall, in the valley in shrublands, 31 May 1979, 
fl, flowers white, common, Lujiang Expedition 790292 (holotype: KUN!; isotype: 
KUN!).

Maddenia himalaica var. glabrifolia H.Hara, J. Jap. Bot. 51(1): 8. 1976. Type: 
Bhutan. Rukubi: Chendebi, 2600 m, 14 Apr 1967, H. Kanai, G. Murata, H. Ohashi, 
O. Tanaka & T. Yamazaki 4191 (holotype: TI; isotype: E!).

Description. Small trees 4–8 m tall. Branches purple, shiny glabrous; branchlets 
of first year’s growth pubescent. Winter buds purplish brown, ovoid; scales to 4–20 
× 3–15 mm, ovate, outside brown pubescent but glabrescent. Stipules lanceolate to 
broadly so, 12–25 × 2–8 mm, membranaceous, margin with glandular teeth, apex 
acuminate to acute. Petiole 2.5–5 mm, brownish pubescent. Leaves oblong, elliptic 
to ovate, 5–13 × 2–6 cm, abaxially light green, nearly glabrous, only pubescent on 
lateral vein axils, adaxially dull green and glabrous, margin doubly irregularly serrate 
at the upper 2/3, glandularly serrulate at the lower 1/3, teeth at the margin sharp, 
apex acuminate, base subcordate to broadly cuneate; secondary veins 20–24 on either 
side of midvein. Racemes 4–6 cm, brown pubescent, 12–16 flowered; bracts lanceo-
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Figure 4. Prunus gongshanensis J.Wen A Habit, inflorescence branch B Fruit C Leaf branch D Abaxial 
leaf surface e Bud scale F, g Flower h Stipule I Gynoecium J Fruit A, C, D, F, g, h, I based on Gao-
ligong Shan Biodiversity Survey 20474 (CAS) e Gaoligong Shan Biodiversity Survey 20059 (CAS) B, 
J Nan Shui Bei Diao Team 8992 (KUN).
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late to ovate, 4.5–6 × 2.5–3.4 mm, membranaceous, margin entire to serrate. Pedicel 
2.5–4 mm at anthesis, densely brown-pubescent. Hypanthium campanulate, 4–6 × 
4–9 mm, brownish pubescent outside, glabrous inside. Perianth segments 10, narrowly 
triangular to lanceolate, 1.5–3.2 × 0.7–1 mm, caduceus, pubescent. Stamens 25–45, 
5.5–7 mm long; filaments 5–7 mm; anthers oblong, 0.3–0.35 × 0.25–0.3 mm. Ovary 
glabrous, 1-locular. Style slender, 7–9 mm long. Drupe ovoid, glabrous, 8–9 × 5–6.5 
mm, dark purple to black.

Distribution. Western China, Bhutan, Myanmar, Nepal, and northern India.
Ecology. Shady valleys and forests. Fl. Mar–Jul; fr. Jun–Jul; 2100–3500 m.
Etymology. This species is named after the mountain range, the Gaoligong moun-

tains or known as Gongshan, where this species was first recognized.
Specimens examined. Bhutan. Griffith 2057 (GH, K); Gasa (2600) – Pari La 

(3550) – Chamsa (3500), 14 May 1967, Kanai et al.12806 (E). Gasa (2600 m) – 
Pari La (3550) – Chamsa (3500 m), 14 May 1967, Kanai et al.12895 (BM). Buhtan, 
Mishina (1300 m) – Dochu La (3950 m) – Thimphu (2250 m), 28 Apr 1967, Hara 
et al. 10319 (BM); Punakha district, forest slopes between Dochong La and Men-
chunang 27°30', 89°45', evergreen oak forest, large shrubs or small tree 8 m, decidu-
ous young leaves dark red, stamens creamy, sepals and petals crimson, 2750 m, 19 
Apr 1982, A.J.C.Grierson & D.G.Long 4481 (E, K). China. Yunnan: Fugong Xian, 
Yaping Xiang. Between the Shibali logging station and Yaping pass,ca. 8.5 km W of 
Shibali, on the road from the Nujiang to Yaping pass, E side of Gaoligong Shan, 3106 
m, 27°11'6"N, 98°43'12"E, moist forests with thickets, tree, 6–7 m tall, fl white, 
growing in forest, 8 May 2004, Gaoligong Shan Biodiversity Survey 20474 (CAS). Fu-
gong Xian, Yaping Xiang, in the vicinity of Yaping near the Myanmar border, E side of 
Gaoligong Shan, 3500 m, 27°12'37"N, 98°42'33"E, Rhododendron-bamboo thicket, 
tree, 5 m tall, in moist area, along road, evergreen forest. 2 May 2004, Gaoligong Shan 
Biodiversity Survey 20059 (CAS). Gongshan Xian, Cikai Zheng, E side of Gaoligong-
shan, W of Gongshan, along the Pula He on the trail from Qiqi to Dongshao Fang and 
the Dulong Jiang Valley, 2770–3050 m, 27°42'28"N, 98°29'49"E, conifer-deciduous 
forest with mostly conifers at the upper elevation, deciduous tree ca. 7 m tall, young 
fruit green, growing along trail in sun, 15 July 2000, H.Li 12626 (CAS); Gongshan 
Xian, Dulongjiang, Dongshanpian, mixed forest, alt 2100m tree 8m tall, leaf purplish 
green, flower raceme, fruit green, 15 Apr 1991, Dulongjiang Expedition 5876 (CAS); 
Gongshan Xian, Cikai Zheng, E side of Gaoligongshan, W of Gongshan, along the 
Pula He on the trail from No. 12 bridge to Dongshaofang and Dulong Jiang Valley, 
3000 m, 27°41'42.5"N, 98°29'5.8"E, primary evergreen broad-leaved forest, grow-
ing on the roadside, tree ca. 2 m tall, bud green, 1 May 2002, H.Li 14796 (CAS); 
Gongshan Xian, Mt. Kenicunpo, eastern and western slopes, Salwin and Irrawady 
divide, tree 10–12 ft tall, flowers yellow, middle slopes in forest, 10000 ft, May-July 
1932, J.F.Rock 22026 (A, BM, E, K, NY); Gongshan Drungzu Nuza Zizhixian, Cikai 
Zheng. E side of Gaoligong Shan, W of Gongshan, along the Pula He on the trail from 
No. 12 bridge to Dongshaofang and Dulong Jiang valley, 3000 m, 27°42'54"N, 98°30' 
8"E, primary evergreen broad-leaved forest, tree ca. 6 m tall, calyx green, stamens light 
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yellow, growing on the roadside, 1 May 2002, H.Li 14808 (CAS); Gongshan Xian, 
Dulongjiang, Dizhenggang, Dongshanan mixed forest, 2100 m, deciduous tree 8 m 
tall, 15 Apr 1991, fl, Dulongjiang Expedition 5876 (KUN); Gongshan, at the divide 
of Chang River and Lu River, Doyon – Lumba, 3000–3200 m, frequent, tree, 25 
Aug 1940, sterile, K.M.Feng 6922 (KUN); Gongshan, Bingzhongle, Songta, slope, 
in Tsuga forest, 2900 m, tree, 25 Jun 1982, late fl & young fr, Qing Zang Team 7537 
(KUN, PE, 3 sheets); Gongshan, Songta Snow Mountain, 3200 m, 17 Jun 1960, fr, 
Nan Shui Bei Diao Team 8992 (KUN, PE); on the way from Gongshan to Dulong, 
Jidu to Dongshaofang, in Tsuga forest, 2800 m, tree 5–8 m tall, 22 Jul 1982, fr, lower 
leaf surface grayish green, fruits green, turning red, Qing Zang Team 8425 (PE, 3 
sheets). Weixi Xian, Anyi, Shimian Chang, Ershui Tang, 3170 m, tree, 7 m, 3 May 
1960, slope, in Betula forest, Nan Shui Bai Diao Team 8421 (KUN). Xizang: Tibet, 
Burma-Tibet Frontier, flowers white, practically over, a small soft wooded tree in thick-
ets, rare, leaves glabrous, except petiole which is pubescent, teeth at the base of leaf 
with glandular hairs, inflorescence & shoots also pubescent, stamens indefinite, style 
1 simple, ovary 1-celled, 1-seeded, first noticed, just in flower, on 12 March and not 
seen again, 1950, F.Kingdon-Ward 9340 (E); Tsarong, SE Tibet, in thickets by streams 
in side valleys on the Salwin-Kiu Chiang divide, N.W. of Si-chi-to, 28°24'N, long. 
98°24'E, 10000 ft. May 1922, fl, G.Forrest 21598 (A, BM, E, US); Tsarong, SE Tibet, 
foliage only, Oct 1922, G.Forrest 22836 (A, E). Medog Xian, Lage to Hanmi, tree 8 
m tall, 3000 m, in Abies forest, fruit purple, 26 Jun 1980, fr, W.-N.Chen 10630 (PE); 
Lage to Hanmi, 2800–2400 m, in Tsuga forest, 26 Jun 1980, fr, W.-N.Chen 10616 
(PE, 3 sheets). Tibet, Rong To Valley, 6000–9000 ft, flower white, appearing with the 
leaves, a shrub, abundant in the temperate forest, particularly in damp places at lower 
levels, 25 May 1933, fl, F.Kingdon-Ward 10366 (BM, PE). India. Assam: Manda La, 
Balipara frontier, 9000 ft, in the drier forest, a small tree with white flowers, 2 Aug 
1933, F.Kingdon-Ward 11471 (BM). Sikkim: S Dentam, 27°12'N, 88°8'E, 9500 ft, 
filaments white, calyx reddish, 25 Apr 1966, J.D.A.Stainton 5358 (BM). Myanmar. 
Tibet-Burma frontier, northern Myanmar, Advance Base, Seinghku Wang, 10000 ft, 
flower white, very fragrant, small shrub in thickets or in the open steef faces, 1 Jun 
1926, F.Kingdon-Ward 6811 (K). Nepal. Ilam, NW Ilam, 9000 ft, tree 20 ft, 4 May 
1981, J.D.A.Stainton 8264 (BM).

Discussion. Prunus gongshanensis is similar to P. hypoleuca in its glabrous leaf abax-
ial surface and the pubescent axils on vein joints. It also resembles Prunus himalayana 
in the many glandular teeth at the lower part of leaf margin (c 1/3 of the leaf base). 
Prunus gongshanensis’ relatively large bud scales, stipules and bracts are similar to those 
of P. hypoxantha. Prunus gongshanensis seems to share a close relationship with the 
other three species. However, P. gongshanensis stands out from the rest of the group by 
its subcordate to cordate leaf bases. It differs from P. himalayana and P. hypoxantha in 
its almost glabrous lower leaf surfaces (except on vein axils). It is also distinguishable 
from P. hypoxantha and P. hypoleuca by its highly glandular lower part of the leaf mar-
gin. Furthermore, the leaves of P. gongshanensis are much more mature than those of P. 
hypoleuca at anthesis.
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Excluded name

Maddenia pedicellata Hook.f. (Fl. Brit. India 2: 318. 1878).

Type: India. Mishmi Hills, Griffith s.n. (holotype: K!, K000396854).
Note: As noted by Hooker (1878), Maddenia pedicellata was described based on a 

fragmentary specimen collected by Griffith from the Mishmi Hills. It was stated to be 
characterized by subcorymbose flowers on long slender pedicels on a short peduncle 
in unripe fruits (Hooker 1878, p. 318). The type was mounted on a sheet with Prunus 
gongshanensis collected from Bhutan (Griffith 2057, K) in flower condition, although 
Hara (1976) said it was a collection of M. himalaica, which should bear highly pubes-
cent leaves. This specimen has glabrous lower leaf surfaces with only traces of hairs at 
the axils of veins on the lower leaves. Our examination of the type material confirms 
Hara’s treatment of Maddenia pedicellata as a synonym of Prunus cerasoides Buchanan-
Hamilton ex D. Don (Hara 1976; also see Lu et al. 2003).
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Abstract
It is shown that the concept of the Iranian endemic Lactuca polyclada in the sense of both its original au-
thor Boissier and its current use actually admixes two entirely different species, as was first noted by Beau-
verd a hundred years ago but has been neglected by later workers. One is a putative relative of L. rosularis, 
the other was recognised by Beauverd as a member of the genus Cicerbita. The name L. polyclada Boiss. is 
lectotypified here, maintaining its use as established by Beauverd for the Cicerbita species. Both species are 
morphologically delimited and mature achenes of Cicerbita polyclada are illustrated for the first time. The 
putative relative of Lactuca rosularis, a rare local endemic of the summit area of Kuh e-Dena, which has 
remained without a valid name by now, is described as a new species, Lactuca denaensis N. Kilian & Dja-
vadi, and illustrated. A third member of the Lactuca rosularis group, L. hazaranensis Djavadi & N. Kilian, 
discovered among a recent collection and apparently being a rare chasmophyte of the Hazaran mountain 
massif in the province of Kerman, Iran, is described as a species new to science, illustrated and delimited 
from the other two species. This new species has peculiar achenes representing a hitherto unknown vari-
ant: the body of the beaked achenes is divided into two segments by a transversal constriction in the distal 
third. The proximal segment contains the embryo, the distal segment is solid with a lipid-containing 
yellow tissue. The easily detachable pappus and the equally easily detachable beak potentially obstruct dis-
persal by wind. Since detachment of the beak also exposes the lipid-containing tissue of the distal segment, 
its potential as an elaiosome and myrmecochory as a possible mode of dispersal are discussed.
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Introduction

Identification of a collection of a Cichorieae species, made by the third author together 
with A. Torabi in August 2010, in Kerman Province in the vicinity of the famous wa-
terfalls near the city of Rayen on the eastern foot of Mt Hezar, revealed that it appar-
ently represents a hitherto unknown lactucoid species. The species has strikingly unu-
sual achenes, which show a transversal constriction in the distal third. Morphological 
comparison and evaluation of its affinities led to the discovery of another still unnamed 
species among the putatively related species.

The lactucoid genera, which form the subtribe Lactucinae, have a worldwide dis-
tribution in the northern hemisphere but extend also into the southern hemisphere in 
Africa and comprise about 230 species (Kilian et al. 2009). Iran belongs to the regions 
with a higher diversity of Lactucinae species. In the Flora Iranica area, seven lactucoid 
genera (Cephalorrhynchus, Cicerbita, Lactuca, Mulgedium, Prenanthes, Scariola, Stepto-
rhamphus) with altogether c. 36 species, are known to science (Tuisl 1977), of which 
22 occur in Iran itself. Relationships and delimitation of the lactucoid genera have 
been disputed since the time of Linnaeus and their circumscription is not yet settled. 
Ongoing morphological-molecular studies (Kilian et al. in prep.) reveal a considerable 
extent of homoplasy in morphological features, explaining the tremendous difficulties 
which all morphological attempts aiming at a natural classification of the lactucoid 
taxa have faced.

This paper (a) gives the description and delimitation of hitherto unknown or ne-
glected plants, respectively, as two species new to science, (b) clarifies their morpho-
logical affinities among the lactucoid species, and (c) considers the peculiar achene 
morphology found in one of the two species with respect to its possible function for 
fruit dispersal.

Material and methods

The study is based on herbarium material of the Herbarium of the Iranian Research 
Institute of Plant Protection (IRAN) and of the Herbarium of the Botanic Garden and 
Botanical Museum Berlin-Dahlem (B) as well as on digitised type material from the 
herbaria of G, M, MO, P, WAG (herbarium abbreviations according to Thiers 2008+). 
Digitised specimens were received upon request from the herbaria, viewed via the on-
line herbarium catalogues of the herbaria or via JSTOR (2012), respectively.

The authors observed all morphological data presented and used in the description 
and comparison of the new species on the herbarium material cited in the text under 
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the new species or in the Appendix, respectively. Micromorphological features were 
examined under a WILD M5 optical reflected-light microscope. Documentation of 
morphological features was done with an Olympus DP72 digital camera mounted on 
an Olympus SZX16 stereo zoom optical reflected-light microscope equipped with the 
Olympus analySIS docu software.

Light microscopic histochemical analysis of the achene tissue to test the presence 
of lipids was performed using Sudan III staining following Wanner (2004: 21, 24).

results and discussion

Lactuca denaensis N. Kilian & Djavadi, sp. nov.
urn:lsid:ipni.org:names:77118676-1
http://species-id.net/wiki/Lactuca_denaensis
Fig. 1, 3C; Tuisl 1968: t. 2, fig. 12–13 = Tuisl 1977: t. 201, fig. 9–10 under Lactuca 
polyclada (achene, aspect and cross section)

Lactuca polyclada sensu Boissier (1846: 10, 1875: 812) p.p. et Tuisl (1968: 606, 1977: 
190–191) p.p., non sensu lectotypi.

Diagnosis. Habitually similar to Lactuca rosularis but clearly distinguished by the ro-
sette leaves being undivided (instead of lyrately to irregularly pinnatifid to pinnatisect), 
the involucre being 10–12 mm (instead of 6–9(–10) mm) long, the achenes having a 
4–5 mm (instead of 2.2–3 mm) long corpus, a 0.4–0.9(–2) mm (instead of (1.1–)3–
5.3 mm) long beak and a 5–6 mm (instead of 2.5–3 mm) long pappus.

Holotype. [Iran, Kogiluyeh & Boyer Ahmad], in glareosis alpis Kuh-Daëna, fl. 
lutescens, 14 Jul 1842, Kotschy Pl. Pers. autral. 662 (G-BOIS G00330211, specimen 
annotated by Beauverd in 1910, see CHG 2012); selected isotypes: B 100426936, 
M 0030847 [p.p., two rosulate plants on the left], G [3 sheets], MO 6264530 [p.p., 
rosulate plants on the left and right], P 00750254 [p.p., left plant], P 00750251 [p.p., 
second bottom right rosulate plant], P 00750252 [p.p., first bottom right rosulate 
plant], P 00750253 [p.p., three rosulate plants at the bottom], WAG 0004075 [p.p.,  
sterile leaf rosette on the left].

Description. Perennial rosulate herb, with a woody subterranean caudex, rosette 
shoots often on vertical subterranean axes vested with cataphylls below the sometimes 
somewhat elongate rosette, acaulescent to usually very shortly caulescent and less than 
5 cm tall (Fig. 1A), rarely to c. 15 cm. Stem one per leaf rosette, usually not or little 
projecting above the leaf rosette. Rosette leaves (Fig. 1A) obovate to spatulate, taper-
ing towards base, 2–7 × (1–)1.5–3.2 cm, somewhat glaucous; base semiamplexicaul, 
margin ± densely dentate and denticulate, apex rounded to, more rarely, subacute. Syn-
florescence corymbosely paniculiform, condensed through conspicuously short axes, 
of c. 6–20 capitula (Fig. 1A, G); peduncles 0.4–0.7 cm long. Capitula with c. 10–14 
flowers. Involucre (Fig. 1B–F) narrowly cylindric at anthesis, 10–12 mm long, not 
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Figure 1. Lactuca denaensis – A habit, acaulescent form B–F capitula, all to the same scale, before flow-
ering (B–D), with faded flowers (e), after flowering (F); g details of synflorescence, one capitulum at 
fruiting. – All from Remaudière, 5252E (IRAN 10625)
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elongating during maturation; outer phyllaries imbricate, outermost ± narrowly ovate, 
c. 2 mm long, following ones gradually longer, lanceolate, the longest up to c. 1/2 
as long as inner ones; inner phyllaries linear-lanceolate, 7–8, ± in one row, subequal 
in length, with ± narrow scarious margin. Receptacle flat to slightly convex, naked. 
Flowers with corolla yellow, ligule 6.7–7.5 mm, tube 5–5.5 mm long; anther tube 
without appendages 3.2–3.5 mm, basal appendages c. 0.4–0.6 mm, apical appendages 
0.3–0.4 mm long; style arms 2.8–3.2 mm long. Achenes (Fig. 1G, 3C) homomorphic, 
including beak 4.8–5.7 mm long; corpus 4–5 mm long, up to 1.1–1.3 mm in diam., 
slender-obovoid, compressed, apex contracted into a stout, easily detachable beak c. 
0.4–0.9(–2) mm long; achene body apart from the two lateral ribs with 1 similarly 
strong median rib on either side, rarely dorsally with 2 equally strong ribs, secondary 
ribs missing; achene surface ± smooth, brown. Pappus simple, without an outer series 
of minute hairs, setae thin, white, 5–6 mm long, persistent. – Flowering and fruiting: 
July to September.

Notes. Boissier (1846) described a new species, Lactuca polyclada, based on two 
collections (no. 603 and 662) made by T. Kotschy in the Zagros mountains, in the first 
half of July 1842. Coming from the village Dozdkurd (Edmondson and Lack 2006), 
Kotschy collected the material on the upper slopes of the “Kuh Daena”[= Kuh e-Dena, 
c. 30°56'N, 51°28'E; summit c. 4448 m, see Wikipedia (2012), situated in the present-
day province Kogiluyeh & Boyer Ahmad of Iran]. According to Kotschy’s original 
labels present on the sheets in the Boissier herbarium in Genève (G-BOIS), the col-
lection Kotschy 603 was collected on 10 July and Kotschy 662 on 14 July 1842. The 
entire material of Kotschy’s gatherings from S Iran was revised by Boissier and subse-
quently edited and distributed by R. Hohenacker in his series of exsiccatae “Plantarum 
Persiae australis siccatarum species 440, collectae a Th. Kotschy, determinatae a Dre E. 
Boissier, editae a R. F. Hohenacker” (Triebel and Scholz 2001+; Edmondson and Lack 
2006). Duplicates are present today in many herbaria. The material of Lactuca poly-
clada was distributed as a single item under the united numbers “603. 662.” and with a 
single collecting date cited as “14 Jul 1842” on the printed label. The syntypes in Bois-
sier’s herbarium as well as the duplicates distributed by Hohenacker in this series of 
exsiccatae as no. “603. 622.” contain two morphologically distinct elements: (a) small 
leaf rosettes with usually very short, branched, slender to capillaceous flowering axes; 
(b) almost leafless, from base on divaricately and intricately branched, conspicuously 
inflated flowering axes. Apparently it has been taken as evident by Boissier and later 
workers that both elements represent different forms or stages of development of the 
same species. This assumption is backed by the leaves, which are fairly similar in colour, 
size, shape and denticulation of the margin in both elements, as well as by the existence 
of a plant with exceptionally well developed flowering shoots, approaching those of 
Kotschy 603, among the material of Kotschy 662 (on G00330211, the holotype sheet 
of L. denaensis). Boissier (1846: 10) expressed this hypothesis in the following way: 
“panicula corymbosa intra folia subsessili ... Post anthesin saepe panicula valde augetur, 
ramosissima fit semipedalis ramis elongatis intricatis dichotomis spongiose incrassatis, 
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sed haec forma monstrosa est, nam in ea nunquam achenia perfecta observavi.” [“with 
a corymbose panicle subsessile among the leaves ... after anthesis panicle often strongly 
enlarged, very much branched, becomes half a foot long, with elongate, intricate, di-
chotomous, softly inflated branches, but this is a monstrous form, because I never have 
observed a perfect achene in it.”]. Tuisl (1977: 191) considered the two elements as 
different developmental stages: “caulis florifer abbreviatus, fructifer 10–30 cm longus” 
[“stems at anthesis very short, in fruit 10–30 cm long”].

Beauverd (1910: 131–132), in contrast, came to the conclusion that the syntypes 
of Lactuca polycalda in the herbarium of Boissier (G-BOIS) represent two entirely dif-
ferent species and correctly distinguished them. Beauverd (1910: 131) consequently 
restricted the name Lactuca polyclada to “K[otsch]y 603 solum! excl. No. 662 et descr. 
achen.,” and formed the new combination Cicerbita polyclada (Boiss.) Beauverd for 
the taxon with divaricately branched inflated stems, smaller involucres, bluish flowers 
and a pappus with an outer row of minute hairs. Mature fruits of Cicerbita polyclada, 
missing in Kotschy 603, are known through a collection of T. Strauss (at B, see Appen-
dix). They are illustrated here for the first time and show further differences between 
the two species, in particular with respect to the prominence of the ribs and shape and 
structure of the body apex (compare Fig. 2C and D–E). For a summary of the differ-
ences see Table 1.

According to Art. 7.11 of the Vienna Code, Beauverd’s restriction of the name to 
Kotschy 603 does not, however, constitute a lectotypification, because he did not use 
“the term ‘type’ (typus) or an equivalent” (McNeill et al. 2006). Later authors appar-
ently neglected Beauverd’s rectification and we are also not aware of any lectotypifica-
tion of Boissier’s name. In accordance with Art. 9.12 (McNeill et al. 2006) and in this 
way maintaining the only unequivocal use of the name as established by Beauverd 
(1910: 131) for the species placed by him in Cicerbita, we formally lectotypify Lactuca 
polyclada Boiss. following his restriction: Cicerbita polyclada (Boiss.) Beauverd in Bull. 
Soc. Bot. Genève 2: 131. 1910 ≡ Lactuca polyclada Boiss., Diagn. Pl. Orient., ser. 1, 
7: 10. 1846. – Lectotype (designated here): [Iran, Kogiluyeh & Boyer Ahmad], in 
glareosis ad latera septentr. m. Kuh-Daëna, flos caeruleus, 10 Jul 1842, Kotschy Pl. 
Pers. autral. 603 (G-BOIS G00330212 [2 sheets annotated by Beauverd in 1910], see 
CHG 2012).

The second species admixed by Boissier under the name Lactuca polyclada with a 
usually very short or almost missing flowering stem, yellow flowers, a pappus without 
an outer row of minute hairs and the achene anatomy as illustrated by Tuisl (1968: t. 2, 
fig. 12–13 = 1977: t. 201, fig. 9–10) was left by Beauverd without a legitimate name. 
We have named and described it therefore here as Lactuca denaensis, the name being 
typified with the syntype “Kotschy 662” of L. polyclada Boiss. in Boissier’s herbarium. 
Since Kotschy’s both collections no. 603 and 662 were combined by Hohenacker in his 
series of exsiccatae into a single unit of which each set usually contains both elements, 
isotypes are present in numerous herbaria. The corresponding exsiccatae sheets with 
the admixed material of Cicerbita polyclada and Lactuca denaensis carry the printed la-
bel “Th. Kotschy, Pl. Pers. austr. Ed. R. F. Hohenacker. 1845 // 603. 662. Lactuca poly-
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clada / Boiss. n. sp. // In glareosis alpis Kuh-Daëna. D. 14. Jul. 1842. / Pl. lactescens.” 
They are usually filed under Lactuca or Cicerbita polyclada, respectively, or, sometimes 
erroneously under Cephalorrhynchus polycladus (Boiss.) Kirp. The latter name is not a 
further homotypic synonym of Lactuca polyclada, but actually based on Zollikoferia 

Table 1. Morphological differences between Lactuca hazaranensis and its relatives L. rosularis and L. 
denaensis, as well as between the latter and Cicerbita polyclada. Based on the material studied. – The inves-
tigated material is listed in the Appendix.

Features Lactuca 
hazaranensis

L. rosularis L. denaensis
Cicerbita 
polyclada

Rosette leaves: 
division undivided

lyrately to irregularly 
pinnatifid to 
pinnatisect with large 
terminal lobe

undivided

undivided, 
towards base 
sometimes 
shallowly 
pinnately divided

Rosette leaves: 
margin

coarsely and 
± irregularly 
dentate and 
denticulate

irregularly dentate 
and denticulate

± densely dentate 
and denticulate

subentire to 
dentate and 
denticulate

Branching of stem

with dominating 
main axis, 
corymbosely 
paniculiform

with dominating 
main axis, 
paniculiform 
to corymbosely 
paniculiform

subacaulescent,
with dominating 
main stem only 
few cm long or 
branched from 
base, corymbosely 
paniculiform

± without 
dominating main 
axis, repeatedly 
divaricately 
branched from 
base

Branches slender to 
capillaceous

± slender (to 
capillaceous)

slender to 
capillaceous

conspicuously 
inflated

Penduncles, length 
[cm], shape

c. 0.3–0.7(–1), 
capillaceous

0–0.2, capillaceous if 
developed

0.4–0.7, 
capillaceous

1–3.5, inflated if 
well developed

Cauline leaves
usually present, 
gradually reduced 
to bracts

basally present, soon 
reduced to bracts

usually absent, 
reduced to bracts absent

Involucre, length 
[mm] 6–7 6–9(–10) 10–12 7–9

Corolla, colour yellow yellow yellow blue
Achene, length 
[mm] 3.2–3.6 (3.8–)6–8 4.8–5.7 3.4–5.2

Achene: corpus, 
length [mm] 2.9–3.2 2.2–3 4–5 3–4.2

Achene: ribs 4(–5), strongly 
prominent 4, strongly prominent 4(–5), strongly 

prominent
5, subprominent 
to subdistinct

Achene: beak, 
length [mm] 0.3–0.5 (1.1–)3–5.3 0.4–0.9(–2) 0.5–1

Achene: 
transversal 
constriction

present absent absent absent

Pappus, length 
[mm] 3–3.5 2.5–3 5–6 3–4

Pappus: outer ring 
of minute hairs absent absent absent present
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polyclada Boiss., which represents a different mountainous species distributed from E 
Iran and Afghanistan to Central Asia, also with intricately and divaricately branched 
stems. Habitually, the latter species can readily be distinguished by its indurate and 
never inflated stems and branches; also it is not present in the Zagros mountains.

Distribution and habitat. As far as we know, Lactuca denaensis is restricted to the 
higher elevations, probably above 3000 m, of Kuh e-Dena in the Zagros mountains of 
SW Iran (Fig. 4). From the rare material with subterranean parts preserved (e.g. on the 
sheets MO 6264530 and P 00750252 with isotypes), showing a subterranean caudex 
producing several cm long shoots vested with cataphylls below the leaf rosettes, it can 
be concluded that the species is a scree plant.

Additional specimen seen: Iran. Kogiluyeh & Boyer Ahmad: Dena [c. 30°56'N, 
51°28'E], 3300 m, Sep 1955, Remaudière 5252E (IRAN 10625).

Etymology. Lactuca denaensis is named after the Kuh e-Dena massif of the Zagros 
mountains, where the only two collections known to us come from.

Morphological affinities and delimitation. Morphological comparison shows that 
Lactuca denaensis is most similar to L. rosularis. Both share the rosulate habit with a woody 
caudex, glaucous leaves and small yellow-flowered capitula but also the compressed, beaked 
achenes (compare Fig. 3B and C), characterised by 4 (only exceptionally 5) similar and 
strongly prominent main ribs (two lateral and one median on either side, exceptionally 
dorsally 2) and a simple pappus without an outer series of minute hairs (see also Table 1).

Preliminary conservation status. Lactuca denaensis is known only from the high-
er elevations of the Kuh e-Dena massif, which is part of a Protected Area, possibly also 
including the populations of the species. The species seems to be rare, since only two 
collections are known to us, but it has to be taken into account that it is rather incon-
spicuous. Lactuca denaensis must currently be assessed as Data Deficient (IUCN 2001) 
and an assessment of its populations in the field is strongly desirable.

Lactuca hazaranensis Djavadi & N. Kilian, sp. nov.
urn:lsid:ipni.org:names:77118677-1
http://species-id.net/wiki/Lactuca_hazaranensis
Fig. 2, 3A, F–I

Diagnosis. Habitually similar to Lactuca rosularis but clearly distinguished from it by the 
rosette leaves being undivided (instead of lyrately to irregularly pinnatifid to pinnatisect), the 
peduncles being distinct, c. 0.3–0.7(–1) cm long (instead of indistinct, 0–0.2 cm long), the 
achenes having a 0.3–0.5 mm (instead of (1.1–)3–5.3 mm) long beak and the achene body 
being transversally constricted and sectioned in the distal quarter into an embryo-containing 
proximal and a solid distal segment (instead of being unconstricted and unsectioned).

Holotype. Iran. Kerman: Rayen, near Rayen falls [c. 29°33'N, 57°18'E], 2850 m, 
10 Aug 2010, M. Eskandari & A. Torabi (IRAN 55199; photo at B).
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Figure 2. Lactuca hazaranensis – A habit, left plant of holotype sheet B–g capitula, all to the same scale, 
before flowering (B–C), at fruiting (D–e), after fruiting (F–g); h plant in natural habitat A–g from the 
holotype h plant in the natural habitat at the type locality; photograph by M. Eskandari, 10 Aug 2010.
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Description. Perennial rosulate herb (Fig 2A), with a taproot(?) and a woody cau-
dex covered by the marcescent remains of old leaf bases. Stem one or a few per leaf ro-
sette, erect, (2–)10–18 cm tall, branched already in lower half. Rosette leaves obovate to 
spatulate, (2–)5–11 × (1–)2–5 cm, somewhat glaucous; base semiamplexicaul, margin 
densely, coarsely and ± irregularly dentate-denticulate, apex subacute to acute. Lower 

Figure 3. Achenes of the Lactuca rosularis group and Cicerbita polyclada – A, F–I L. hazaranensis; com-
plete achene (A); achene after loss of easily detachable beak, dorsal view (F); ventral view (g); longitu-
dinal section of achene showing two segments, proximal large segment with embry, distal small segment 
solid with yellow tissue (h); embryo (I); B L. rosularis C L. denaensis D–e Cicerbita polyclada, complete 
achene (D) and longitudinal section of distal portion showing apical cavity (e). – A–D and F–h each 
to the same scale A, F–I from the holotype at IRAN B from Rechinger 55980 B, C from Kotschy 662  
(B 100426936) D–e from Strauss 14091 (B 100312952)
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and middle stem leaves spatulate to lanceolate, with auriculately clasping base, smaller, 
otherwise similar to rosette leaves; upper stem leaves distinctly smaller than lower and 
middle ones, lanceolate to ovate, with conspicuously auriculately clasping base, margin 
usually entire, apex acute to acuminate; uppermost stem leaves bractlike. Synflorescence 
(Fig. 2A) of a stem corymbosely paniculiform, with some to many capitula, axes wiry; 
peduncles c. 0.3–0.7(–1) cm long, capillaceous. Capitula with 7–14 flowers. Involu-
cre (Fig. 2B–G) narrowly cylindric at anthesis, 6–7 mm long, not elongating during 
maturation; outer phyllaries imbricate, outermost ovate to narrowly ovate, 1.5–3 mm 
long, similar to the bracts on the peduncle, following ones gradually longer and ovate-
lanceolate to lanceolate, the longest up to c. 1/2 as long as inner ones; inner phyllaries 
linear-lanceolate, 6–9, ± in one row, somewhat unequal in length, with ± narrow scari-
ous margin. Receptacle flat to slightly convex, naked. Flowers with corolla yellow, lig-
ule 5.5–6.5 mm long, tube shorter than ligule; anther tube without appendages 1.6–2 
mm, basal appendages c. 0.4 mm, apical appendages 0.4 mm long; style arms 1.6–1.8 
mm long. Achenes (Fig. 3A) homomorphic, including beak 3.2–3.6 mm long, corpus 
2.9–3.2 mm long, up to 0.8–1.1 mm in diam., ellipsoidal, compressed, with a transver-
sal constriction of 0.4–0.8 mm diam. in the distal 1/3–1/4, distal segment c. 1.5 × 1.5 
mm, contracted into a stout, easily detachable beak c. 0.3–0.5 mm long; achene body 
(Fig. 3F–I) apart from the two lateral ribs with 1 similarly strong median rib on either 
side, rarely dorsally with 2 equally strong ribs, secondary ribs missing or rarely 1–2 per 
side; achene surface faintly transversally wrinkled, proximal segment brown, distal seg-
ment and beak yellowish, ribs straw-coloured to yellowish in distal segment; proximal 
segment containing the whitish embryo (Fig. 3H–I), distal segment containing yellow-
ish tissue (Fig. 3H). Pappus simple, without an outer series of minute hairs, setae thin, 
white, 3–3.5 mm long, easily detachable. – Flowering and fruiting: June to August.

Distribution and habitat. The type collection of Lactuca hazaranensis comes from 
the northeastern foot of Mt Hezar, which rises to 4465 m elevation, and has been collected 
in the vicinity of the Rayen falls, at an altitude of 2850 m, in rock crevices. A second col-
lection, with mature achenes of the precisely the same variant, was traced in the Berlin her-
barium and had been made by J. Bornmüller in 1892 some 50 km further NW on rocks 
at an altitude of 3700 m on Mt Jupar (c. 29°55.8'N, 57°11.5'E; spelled “Khu-i-Dschupar” 
by Bornmüller, see also Freitag and Kuhle 1980), which is also situated in the Hazaran 
or Hezar-Lalezar mountain range (Fig. 4). Bornmüller (1939: 224), who determined this 
collection as Lactuca rosularis, characterised it as very rare on Mt Jupar, having only traced 
three tiny individuals (all preserved on the single sheet at B). The Hazaran or Hezar-
Lalezar mountain range, which is mainly composed of limestone, is the highest mountain 
range in southeastern Iran and known as a local centre of endemism (Noroozi et al. 2010).

Additional specimen seen: Iran. Kerman: in rupibus summi jugii m. Kuh-i-Dschupar 
[Kuh-i-Jupar, c. 29°55.8'N, 57°11.5'E], 3700 m, 13 Jun 1892, J. Bornmüller 4119 (B).

Etymology. Lactuca hazaranensis is named after its provenance, the Hazaran 
mountain massif in the Iranian province of Kerman, which is a southeastern outlier of 
the Zagros mountain range and reaches a maximum elevation of about 4500 m in the 
peak Kuh-e Hazar.
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Morphological affinities and delimitation. Morphological comparison revealed 
that the new species is most similar to both Lactuca rosularis and L. denaensis. The three 
species are perennial rosette herbs of montane to high-montane environments, which 
are most likely closely related to each other, and considered here as the L. rosularis group. 
They are all rare, being known from few collections only, and are endemic or almost 
so to the Iranian Highlands (Fig. 4). They share the rosulate habit with a woody cau-
dex, the glaucous leaves, small yellow-flowered capitula and the principally same achene 
morphology. The differences between these three species are summarised in Table 1.

Preliminary conservation status. Lactuca hazaranensis is known only from two 
localities c. 50 km apart, which are not in protected areas. The species seems to be rare, 
but it has to be taken into account that it is rather inconspicuous in its rocky environ-
ment. Members of the tribe are among the most favoured food of livestock, grazed 
wherever in reach and are therefore particularly threatened by overgrazing. Lactuca 
hazaranensis must currently be assessed as Data Deficient (IUCN 2001), but since 
the status Endangered seems not unlikely, an assessment of its populations in the field 
would be desirable.

Figure 4. Distribution of Lactuca hazaranensis (circles) and the related species L. rosularis (squares) and 
L. denaensis (rhomb, actucal position as indicated by arrow), as well as of Cicerbita polyclada (triangles). – 
Georeferenced map based on the known collections (see Appendix and supplemented by collection cited 
in Kirpicznikov 1964 and Tuisl 1977) and generated with DIVA-GIS (Hijmans 2011) using an adapta-
tion of the SRTM 90 m digital elevation data (CGIAR-CSI 2004).
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Transversally constricted achenes of Lactuca hazaranensis aiding myrmeco-
chory? The shape of the achenes of Lactuca hazaranensis with the transversal constric-
tion in the distal third (Fig. 3A, F–H) is curious. The fact that all achenes of all fruiting 
heads in two collections from different localities and centuries invariably show the 
same morphology, rules out the possibility that this achene variant represents a terato-
genic manifestation.

Conspicuous transversal constrictions are, as far as we know, a very rare phenom-
enon in Asteraceae fruits. The present case is parallelled, however, by a few Pulicaria 
species of the Horn of Africa and southern Yemen (Wagenitz and Gamal-Eldin 1983 
under Sclerostephane; Kilian 1999), which are likely not all closely related to each other 
(Englund et al. 2009) in contrast to what was thought initially. The possible function 
of these constrictions in the Pulicaria species is unknown.

In contrast to the cases in Pulicaria, where the constrictions chiefly affect the pericarp 
(Kilian 1999: fig. 2c, 3a, 4a, 5c), the constriction in Lactuca hazaranensis incompletely 
divides the achene into two segments (Fig. 3H). The large proximal segment contains 
the whitish embryo (Fig. 3I), the small distal segment is solid and of a yellowish tissue, 
which is partly identical partly contiguous with and therefore apparently derived from 
the intercostal yellowish pericarp tissue. The tissue of the embryo and the tissues of the 
distal segments are somewhat spatially separated from each other (Fig. 3H).

Conspicuous segmentation of the achene, although not precisely by a transversal 
constriction, is otherwise known from the probably unique case of the bispecific genus 
Urospermum (Cichorieae, Hypochaeridinae): the achenes of this genus consist of a 
proximal, compressed segment, which contains the embryo, and a larger, inflated distal 
segment tapering into the beak (for images, see U. picroides in ICN 2011). In contrast 
to our case, in Urospermum both segments are separated from each other by a transver-
sal wall and the distal segment is hollow (Lack and Leuenberger 1979).

A morphological transition towards a segmentation might perhaps be an achene 
with a cavity below the beak as it can be observed, e.g. in Cicerbita polyclada (Fig. 3D–
E). Within subtribe Lactucinae, the achenes of Cephalorrhynchus polycladus (Boiss.) 
Kirp., not to be confused with the habitually similar Cicerbita polyclada, might repre-
sent an even stronger morphological transition (pers. com. A. Sennikov, Feb 2012); the 
presumably empty apical achene portion below the beak is, as stated by Kirpicznikov 
(1964: 351 + t. 20, fig. 8), somewhat narrower and separated by a very slight (non-
waisted) constriction proximally.

Being shortly beaked and provided with a pappus, the achenes of Lactuca hazaran-
ensis appear principally suited for wind dispersal (anemochory). The entire beak is, 
however, detachable at its base from the distal segment of the achene by slightest pres-
sure and also the pappus setae are very easily detachable and are thus not functional for 
dispersal by wind. Finally, the solid distal segment brings additional weight and thus 
impedes wind dispersal.

Light microscopic histochemical analysis, using Sudan staining, of the yellow tissue 
of the distal segment of Lactuca hazaranensis revealed abundant presence of lipid drops, 
which were similarly found also in the embryo. Lipids are well known in the embryo of 



Norbert Kilian et al.  /  PhytoKeys 11: 61–77 (2012)74

Lactuca as a major component of the reserves for the germination, accounting for 33 
% dry weight of the achene in lettuce (Lactuca sativa) (Paulson and Srivastava 1968; 
Srivastava and Paulson 1968; Halmer et al. 1978), and for 35 % in the oilseed lettuce 
cultivar of L. sativa with particularly large fruits grown in Egypt as a source for cooking 
oil (Křístková et al. 2008).

Their spatial separation from the embryo makes it unlikely that the lipid reserves of 
the distal segment are related to the germination. A potential function for the dispersal 
of the achene seems more probable, in particular in connection with the easy detach-
ment of the achene beak. The detachment of the beak has not only a potentially atel-
echorous effect but the rupture also exposes the lipid reserves of the distal segment. The 
distal segment could thus perhaps be an “elaiosome”, a structure developing from seed 
or fruit tissue and aiding diaspore dispersal by ants (myrmecochory) in that it both 
attracts and rewards them (Bresinsky 1963; Lengyel et al. 2010). Usually, ants carry 
the diaspores into their nest, consume the lipid-rich tissue or feed it to their larvae 
and finally dump the diaspore in or outside their nest. Elaiosomes have convergently 
developed in seed plants many times, being known from 77 families and 334 genera 
(Lengyel et al. 2010). They are also long known from the Asteraceae (Sernander 1906; 
Nesom 1981), having been reported from many Cardueae species and also from five 
other tribes (Anthemideae, Arctotideae, Calenduleae, Heliantheae, Senecioneae), but 
not so far from the Cichorieae (Lengyel et al. 2010).

Usually, elaiosomes develop in Asteraceae at the base of the achenes from tissue 
separating the achene from the receptacle. In this way, the elaiosome is separated from 
the embryo by the indurate pericarp, which hinders the ants to get access to the em-
bryo in the interior. The development of an elaiosome at the apex of the achenes and 
inside the pericarp appears in this context much less favourable. Apart from the pre-
sumably higher cost of this solution, the constriction only incompletely locks off the 
lipid reserves from the embryo, with the risk of its damage. In case the hypothesis of 
the myrmecochorous property of the distal achene segment of Lactuca hazaranensis is 
confirmed, e.g. by an experimental approach such as exemplified by Nesom (1981), it 
certainly would make an interesting case, considering both the chasmophytic growth 
of the plants and their apparent rarity.

The unparallelled and, so far as we know, transition-free occurrence of the transver-
sally constricted achenes in the Lactuca rosularis group, is, independently of its poten-
tial function, a particularly striking evidence for a considerable developmental plastic-
ity in achene features in the Lactucinae.
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Appendix

Specimens of related species investigated

Lactuca rosularis
Iran. Khorasan: prope Robat-e-Safid inter Mashad et Torbat-e-Heydariyeh, [c. 35.72°N, 
59.38°E], 1800–2000 m, 29 May 1977, Renz & Runemark in Rechinger 55980 (B). 
Semnan: Momen-abad [c. 35°32.5'N, 53°17.5'E], 1100–1150 m, 26 Jun 1992, Ter-
meh, Moussavi & Tehrani (IRAN 54459). Tehran: 13 km E Eyvanki, [35°20.9'N, 
52°12.3'E], 1100 m, 8 Jul 1974, Renz & Iranshahr, Rechinger 16608 (IRAN 10627). 
Tehran: 13 km W Garmsar [35°15.3'N, 52°11.8'E], 25 May 1984, Moussavi & 
Karavar (IRAN 10626). Qom: Qom to Qomrud, [c. 34°42.9'N, 50°57.3'E], 16 Oct 
1972, Iranshahr & Moussavi (IRAN 10629). Kerman: Bam, Deh Bakri, 29.054°N, 
57.913°E, 6 May 1969, Pazouki & Hashemi (IRAN 10628).

Cicerbita polyclada
Iran. Kogiluyeh & Boyer Ahmad: [in glareosis alpis] Kuh-Daena [c. 30°56'N, 51°28'E], 
[Jul 1842], [Kotschy 603 ed. R. F.] Hohenacker (B 100312954 isolectotype). Marka-
zi: Kuh-Shasinde [nr. Shahsand, c. 33°56'N, 49°22'E], Conglomeratabhänge, 18 Jul 
1902, T. Strauss 14091 (B 100312952, 100312953).
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