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ABSTRACT

In Central America tribe Senecioneae are representedsubtribes Senecioninae and
Tussilagininae.  Here, the southern Central Americaecedt genusDresslerothamnus(subtribe
Senecioninae) is monographed. Five species are recognimhailing the newDresslerothamnus
hammelii Pruski, sp. nov, from Panama. The Central American speciesPehftacalia (subtribe
Senecioninae) are revised with twelve regional speeimnized. Lectotypes are designatedSienecio
calyculatusGreenm. andGenecio deppeandisemsl., and an epitype is designated $enecio thomasii
Klatt. Former Jamaican endendemisiais monographed and the new combinat@amisia thomasii
(Klatt) Pruski,comb. nov, is made.Zemisiais a new generic record for Mexico and Central AngriA
key to genera centering abdgntacaliais given. Mexican-centerdigitacalia (subtribe Tussilagininae)
is monographed and its distribution expanded into Centradrisa withDigitacalia stevensiiPruski,sp.
nov. from Honduras and Nicaragua newly described. Microscipial details of Telanthophora
steyermarkii{Greenm.) Pruski are included, supporting its recent plagieimd ussilagininae. Seven new
combinations for associated South American Senecionireathese Dendrophorbium castaneifolium
(DC.) Pruski,comb. nov, Dendrophorbium elatum (Kunth) Pruski,comb. nov, Dendrophorbium
gritense (Lapp, T. Ruiz & Torrec.) Pruskgomb. nov, Dendrophorbium huasense(Cuatr.) Pruski,
comb. nov, Dendrophorbium munchiquense(S. Diaz & Cuatr.) Pruskgomb. nov, Dendrophorbium
vallecaucanum(Cuatr.) Pruskicomb. nov, andMonticalia barbourii (M.O. Dillon & Sagést.) Pruski,
comb. nov. SEM micrographs and LM photographs of microcharacters Aequatorium
Dendrophorbium Digitacalia, DresslerothamnusElekmania Monticalia, Nordenstamia Ortizacalia,
Pentacalia PseudogynoxydRobinsonecipScrobicarig Senecip TelanthophoraandZemisiaare given,
and subtribes Senecioninae and Tussilagininae are distinguisfiecabynicrocharacters.

The cosmopolitan Compositae tribe Senecioneae Cassirmatout 3500 species, about
1% of all Angiosperms, and is the largest tribe of Contpesthe largest family of Angiosperms
(Pruski & Robinson 2018). Senecioneae are recognized by hawng sr all of the following:
uniseriate, subequal phyllaries, epaleate clinanthia, 4-thersg corolla limbs, truncate style
branches, and non-carbonized, terete cypselae with a pappuangf capillary bristles (Cassini
1819a, 1819b, 1821, 1827; Nordenstam 1977, 1978, 2007; Cuatrecasas 1986; Bremer 1994;
Nordenstam et al. 2009). Senecioneae often have a secohdarigicy characterized in most genera
by presence of toxic pyrrolizidine alkaloids and the sesqpéter lactone furanoeremophilane, and
absence polyacetylenes (Hegnauer 1977; Mabry & Bohlmann 1977; I&Gi#@g; Nordenstam 2007;
Langel et al. 2011), differing from other Compositae. ForlpeacenturySenecid.., the type of the
tribe, often was circumscribed broadly following Benthaml &ooker (1873), who treated several
genera of different subtribes (e.Gacalig) in synonymy ofSenecio

Four subtribes are now recognized in Senecioneae, and althatajivida and senecioids
have long been distinguished as informal groups (e.g., Kayi@67; Pippen 1968; King & Robinson
1977; Nordenstam 1977, 1978), the numbers of recognized subtribearted. For example, Jeffrey
and Chen (1984) recognized subtribes Senecioninae, Tussilagemuh&ephroseridinae, with these
three subtribes basically mirroring the informal groupsSehecios.l. recognized by Jeffrey et al.
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(1977) and Jeffrey (1979a). Nordenstam (1977) and Jeffrey (1992gnized only two subtribes:
Senecioninae and Blennospermatinae. Bremer (1994) and Batkkdy (1996) recognized three
subtribes, Blennospermatinae (which includdmtotanellaCass.), Senecioninae, and Tussilagininae.
Most recently, Pelser et al. (2007) and Nordenstam et(28009) recognized four subtribes:
Abrotanellinae, Othonninae, Senecioninae, and Tussilagirtinakiding Blennosperma_ess. and
Tephroseris(Rchb.) Rchb.). Brachyglottidinae, Chersodominae, anaape Doronicinae (the only
Senecioneae with polyacetylenes) may also merit recogrifielser et al. 2007; Nordenstam et al.
2009). Of the four recognized subtribes, only Senecioninae cfe&® and Tussilagininae
(cacalioids/tussilaginoids) are speciose and common.

Figure 1. Balusterform filament collars in SeneciorinA.Senecio vulgarisgeneritype, two superimposed
anthers showing collars, ecaudate thecae, a few pgiéens, and terminal appendages.SBnecio
costaricensisclose-up of two collars. Gcrobicaria ilicifolia, generitype, the anther on the left is seen in
adaxial view and shows the adaxial groove and caudate.ttD Pentacalia tonduzjicollars of two caudate
anthers showing (top center) tip of an anther taile @dllars in C and DScrobicaria ilicifoliaandPentacalia
tonduzi) are only moderately broadened, but in each the baléslace obviously enlarged. @uski & Ortiz
4561, MO; B Pruski et al. 3875MO; C Gentry et al. 893IMO; D Alfaro 1546 MO). [Scale bars: A 0.15 mm,
B 0.09 mm, C 0.14 mm, D 0.05 mm].
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Figure 2. Styles in disk florets of Senecioninaewshg 2-banded stigmatic surfaces, and variously
appendiculate (A—C, E) or truncate-exappendiculate (Dyaf)ch apices. AOrtizacalia austin-smithji
generitype, branches with abaxial-outer (left) and adlamner (right) surfaces showing heteromorphic
papillae, apical comae composed of long thin papillae, stal gapillae between stigmatic bands (branch on
right). B.Pentacalia brenesiibranches with adaxial (left) and abaxial (rightefashowing triangular
appendages and isomorphic papillae, no distal adaxialgapilising between stigmatic bands. C.
Dresslerothamnus angustiradiatugeneritype, triangular-tipped branch emerging from arylerder. D.
Pentacalia phanerandraecurved branches showing truncate apices?sBudogynoxys haenkbranches
emerging from anther cylinder and showing long-trianguédlaccappendages. Benecio callosyshowing
truncate branch apices. faber & Zuchowski 984MO; B Herrera & Schik 3830MO; C McPherson
12334 MO; D van der Werff 7236MO; E Pruski et al. 4195MO; FVéliz 8327 MO).
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In Tropical AmericarSenecip Jesse Greenman (1901, 1902, 1915, 1916, 1918, 1923, 1926,
1938, 1950), Angel Cabrera (1949, 1950, 1954, 1957, 1985; Cabrera & Zardini 1980ps&nd
Cuatrecasas (1950, 1951, 1953) were influential early workers mdgily followed the broad
Benthamian circumscription of the genus. They each delineattthns and species groups within
Seneciahat were subsequently treated as genera. More kedsvad large, long-recognized generic
alliances marked by suites of unconventional floral micraadtars (i.e., senecioids and
cacalioids/tussilaginoids) have come to be recognized asb&uBtenecioninae and Tussilagininae,
and many satellite genera have been resurrected or aegidgomSenecio(viz Rydberg 1924a,
1924b, 1927; Cuatrecasas 1955, 1960 1978, 1981, 1986, 1994; Koyama 1967; Pippen 18687 Robi
& Brettell 1973a, 1973b, 1974, Jeffrey et al. 1977; Nordenstam 1977, 2808, 2007; Robinson &
Cuatrecasas 1977, 1978, 1993, 1994; Robinson 1978, 1989; Barkley 1985a, 1990;19&3ter
Jeffrey & Chen 1984; Jeffrey 1986, 1987, 1992a; Vincent & Getliffe 19882; Pruski 1991, 1996,
1997, 2010, 2012a, 2012b; Bremer 1994; Nordenstam & Pruski 1995; Barldkyl806; Vincent
1996; Janovec & Robinson 1997; Diaz-Piedrahita & Cuatrecasas D#1@@; et al. 2001; Dillon
2005; Lundin 2006; Pelser et al. 2007; Nordenstam et al. 2008:clllar & Lapp 2010; Lapp et al.
2015; Pruski & Robinson 2018).

In Central America, Senecioneae are represented bgsodll by members of subtribes
Senecioninae and Tussilagininae, with much restructuringgadna species done or highlighted by
José Cuatrecasas, Charles Jeffrey, Ted Barkley, tH&®abinson, and the author. [One species of
Euryops(subtribe Othonninae) is grown ornamentally in Mesoamebigbrarely escapes]. Some of
the microcharacters used by them (e.qg., stigmatic sudla@racters and shape and cellular features of
the filament collar— sometimes called anther collamthheropodium, and described by Drury 1966:
36 as "a downward extension of the connective" onto the filameete-used by Cassini, but
endothecial tissue characters in Compositae were notedlaisly (e.g., Kuhn 1908 fig. 37) and
mainstreamed much later by Dormer (1962), Robinson andeBré&®73b), Nordenstam (1978),
Wetter (1983), Thiele (1988), and Vincent and Getliffe (19883figiz also thédracaenadrawing in
Manning 1996 fig. 2). Members of subtribe Senecioninae &aracterized bysenecioid
microcharacters of balusterform filament collars dilated basally arithvenlarged basal cells (Figs.
1, 35A, 36B, 37A, 50A; "en la forme de balustre" Cassini 1827: 454fmdan 1894 fig. 65M;
anglicized in Drury 1973b: 741), typically by 2-banded stigmaticfages (Fig. 2), a radial
(sometimes transitional with thickenings both radial andrp@adothecial tissue pattern (Figs. 3A,
3C, 35B, 37B, 50B), and= 10 basic chromosome number. Those of subtribe Tusgilagjron the
other hand, are distinguished tgcalioid microcharactersof cylindrical filament collars with more
or less equal-sized cells throughout (Fig. 4A, 4C, 4B} esnontinuous stigmatic surfaces (Figs. 4F,
9B), and sometimes a polarized endothecial tissue pafégn 4B), x = 30 basic chromosome
number, but the correlation of these characters ialvsmlute.

As noted by Wetter (1983), filament collar characterstaeemost consistently diagnostic
ones distinguishing Senecioninae and Tussilagininae. Furthergdishing characters in Central
American plants, however, include 2-banded styles, which am® gely in Senecioninae, and a
sometimes polarized endothecial tissue pattern, seely sold ussilagininae. Although, Wetter
(1983 figs. 4-5) characterizeétklanthophorastyles as cleft, this character was found by Bremer
(1994: 488) as “difficult to uphold,” and the term has falleamf common usage. Here,
DresslerothamnusH. Rob. (SenecioninaePentacalia Cass. (Senecioninaefemisia B. Nord.
(Senecioninae), andigitacalia Pippen (Tussilagininae) are revised, their respectiveribabt
characterized mostly by floral microcharacters, witipporting images included. Following the
introduction, the taxonomic treatments within are grouptmthree segments, with the Mexican and
Central American treatments | and Il placed firs$tfil. Senecioninag Il. Tussilagininae and III.
New combinations in South American Dendrophorbium and Mnticalia (Senecioninae) Within
each chapter, the taxa treated are arranged alphdlgetica
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ANATOMICAL AND SEM METHODS
The wet slide mounts were viewed on an Olympus compound migesnd photographed
with a Canon A640 camera. SEM mounts were sputter-ceatkddu/Pd on a Denton Desk V Cold
Sputter Coater operating at 35 mAmps for 120 seconds. Thersdutieated mounts were then
micrographed on a JEOL NeoScope CM-5000 scanning electroroseio@e using 10 kV
accelerating voltage, and operating under high vacuum.

I. SENECIONINAE Dumort., Fl. Belg. 65. 1827TYPE: Senecid..

Recognition of subtribes of Senecioneae, as mentioned aboveediaslowed due to the
influence of Bentham and Hooker's (1873) inclusive concefeakcio For example, Jeffrey et al.
(21977) included members of several subtribes within the g8anscip but more recently (Jeffrey
1992a) recognized several genera from within his earlier broacepgbrof Senecio Similarly,
Nordenstam (1977, 2007) and Jeffrey (1992a) treated the cacalioida gemthin subtribe
Senecioninae, but now Tussilagininae (which includes the o#&talenera) are generally taken as
subtribally distinct from Senecioninae (Pelser et al. 2007¢d&istam et al. 2009; Pruski & Robinson
2018). Nevertheless, some taxa still appear intermediate ofhigrs (Nordenstam 1977, 2007;
Barkley 1985b), and some characters seem to show continaoason (Jeffrey et al. 1977; Pelser et
al. 2004), complicating generic and subtribal limits. In t@dnAmerica, however, only the two
common well-defined subtribes are native, with Senecioninaegnéx=d by its senecioid
microcharacters.

Not only are subtribe Tussilagininae accepted as segrededm Senecioninae, and in
Chapter Il the Tussilagininae genebigitacalia and Telanthophoraaccepted as segregates of
Senecip but the caudate-anthered genera of subtribe Senecioninaadrbeie—Bresslerothamnuys
Pentacalia andZemisia—are similarly accepted as distinct, well-diagnosed gaggs of onetime
monolithic Senecio There has been a pushback of sorts, however, by Relaér (2007 fig. 1H),
whereinSeneciowas again inflated by inclusion of several Americaauelate-anthered genera of
"New World Senecicclade 1." But, the large New Wor&knecioclade 1 is sister t8enecios. str.
(which includes Australian clades 2 and 3, New World cladéc?, eather than nested cladistically
within it (Pelser et al. 2007 fig. 1G, 1l). Although New WbSenecioclade 1 has weak support
(bootstrap support values of < 50%) and the relationshipsmwdite not resolved, th&etheolaena
subclade members (e.dpetheolaenaCass.,Culcitium Bonpl., monotypicLasiocephalusilld. ex
Schitdl.,, and monotypidocenes B. Nord.), for example, appear apt to being grouped into
recognizable subunits (genera). Within the genera ofAsieolaenasubclade,Culcitium has
priority and Aetheolaenancludes all but one species referred formerlyL&siocephalus These
genera have been treated variously by Blake (1937), Norder(d4@78), and Cuatrecasas (1950,
1978), but do not appear to be congeneric ®#hecio vulgaris. The inclusive concept in Pelser et
al. (2007) increases character diversitysenmecics. lat., and in turn lessens character predictability.
For example,Culcitium is recognized by its distinctive habit, as is the monotlypsiocephalus
ovatusSchlitdl. Aetheolaenapresumably distinct fror€Culcitium, is characterized by nutant discoid
capitula, and usually penicellate style apices (NordenstB®@8; Cuatrecasas 1978, as
Lasiocephalus but was referred t&enecios. lat. by Pelser et al. (2007). Salomon et al. (2016)
called the groupSeneciosect. Aetheolaenaand suggested the distinguishing style characters are
"taxonomically uninformative." HoweveAetheolaends basically accepted here as circumscribed
by Nordenstam (1978). In addition to penicellate style apites styles in the odd genus
Aetheolaenaften have adaxial (inner) surface distal papillae emegrgetween stigmatophores. The
style branch characters #ketheolaenaoughly parallel the appendiculate stylesGraphistylis B.
Nord., JesseaH. Rob. & Cuatr., an@rtizacalia Pruski, each of which are similarly maintained (viz
Nordenstam 1978; Pruski & Robinson 2018). Forty years agotreéCaaas (1978) stated that
penicellate-tipped styles are "generically significant,'frégf(1979a) commented that in tropical
America some groups have "well marked" penicellate stitesfirst figure in Nordenstam (2007) is
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of style branches inferring utility of the character, &ndski (2012b) stated "style branch characters
... generally seem to be" reliable taxonomically.

NeotropicalDresslerothamnusi. Rob. andPentacaliaCass., two poorly collected epiphytic
vining caudate-anthered segregatesSenecip are treated here, as is caudate-anthered, woody
Zemisia EachDresslerothamnusnd Pentacalia contains species that reach high into the forest
canopy, and when flowering are weak-stemmed and strongly danglmppt (Fig. 5B). Other
species of each genus are fairly branched, scrambling glgtsDresslerothamnusiammeliiand
Pentacalia wilburii) of montane dwarf forests, the flowering stems of thesmnsblers are
consequently more or less arching, rather than long-pendértius, growth form is not a
distinguishing character separatidgesslerothamnuandPentacalia

The capitulescence positions (Fig. 5) may vary from speoispecies, are useful in species-
level taxonomies, but are not diagnostic of eitDeesslerothamnusr Pentacalia Most species of
both Dresslerothamnusand Pentacalia have heterogamous—radiate or disciform—capitula, and
althoughPentacaliasometimes has strictly homogamous (discoid) species, @apitdl florets types
(Fig. 6) are often not diagnostic generically in Senecianegimilarly, the characters of the styles,
crested clinanthia, and pappus tip cell shape of Bwdsslerothamnusnd Pentacaliaoverlap in
morphology. Dresslerothamnugends to show obtuse to triangular style tips often widwapapillae
in an apiculum or tuft, whereas the style tipsPaintacaliatend to be mostly truncate or obtuse
without a notable central tuft. BWR, brenesii(Fig. 2B) has ®resslerothamnugke style (Fig. 2C),
and conversely those Bf. schizotrichusarePentacalialike (Fig. 2D). Although most species of the
two genera, as well as most Senecioneae, have pointed paglestips (Fig. 3D), species of each
DresslerothamnuandPentacaliamay have obtuse-tipped terminal cells, albeit not asqeneced as
those seen, for example, Monticalia firmipes(Greenm.) C. Jeffrey (Fig. 3E)Dresslerothamnuys
Ortizacalia andPentacaliahave similar habit and floral characters, and wenesiclered close by
Robinson (1978, 1989), Pruski (2012b), and Pruski and Robinson (2018).

Dresslerothamnusis monographed herein, characterized in part by vining habit,
heterogamous capitula, 8-10-striate cypselae (Fig. 7) (vsstatemnes ifPentacalia Fig. 8A), and
variously-modified multistoried pseudostellate-to-T-shajpethomes (Figs. 11-12, 17, 20; trichome
terminology is that of Robinson 1989). Five species are néped) in Dresslerothamnysfour of
these in Central America (Costa Rica and Panama; t#medemic) and two species present in
Colombia with one endemic there. The generitipeangustiradiatuds found from Limon, Costa
Rica south to the Bajo Calima region in Valle del CauW@alombia. The modified trichomes of
Dresslerothamnusnay resemble those of other tribes (viz species of \Wld Andryala and
Olearia, in both Solereder 1908 and Metcalfe and Chalk 1979). Butchedntrichomes in other
Neotropical Senecioneae—e.gequatorium Nordenstamia and some Monticalias (Figs. 9-10;
Nordenstam 1978; Lundin 2006; Lapp et al. 2013 fig. 3B)—ddawé the pluricellular stipe as in
Dresslerothamnysand trichome type helps distinguish American genera. Bobi(1978, 1989)
noted a stylar apiculum in the generitypeDogsslerothamnysbut further collections show that an
apiculum is less pronounced in other species.

Pentacalia in Central America is treated, with 12 species recoghizelhe genus is
Neotropical and is most speciose in Andean South Amesicare more than 100 species are known.
Pentacaliawas resurrected from synonymy $énecioby Robinson and Cuatrecasas (1978), and
Cuatrecasas (1981) recognized two subgenera. Cuatrecasas (19&ilyliask the generitype as
intermediate withPentacaliasubgenMicrochaeteCuatr., influencing him to recognize as congeneric
the shrubby elements as a second subgenus. More recenthh\stuften ericoidPentacaliasubgen.
MicrochaeteCuatr. was excluded and recognized at the generic radoascalia C. Jeffrey €
MicrochaeteBenth. 1845, non Nutt. 1841) (Jeffrey 1992a), which in additiotstehrubby habit is
characterized by large carpopodia (Fig. 8B). In eBehtacaliaand Monticalia, several species
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groups are known (the Monticalias corresponding in parSeoeciosects. Abietoides Cuatr.,
ArbutoidesCuatr.,EricoidesCuatr.,LedifoliumCuatr.,Triana Cuatr., and/acccinioidesCuatr., each
typified by species oMonticalia and available for infrageneric use there), are perhagisicti from
parent genera, and their generic limits are under continued syutie author. At present, the genera
are circumscribed more or less as in Jeffrey (1992aNamndenstam (2007). For example, it seems
some Monticalias although alternate-leaved are clospposite-leave&crobicariaCass. (Robinson
et al. 1997; Pruski 1997). But, in gestalt, opposite-holly-lesSesbbicaria does not resemble
Monticalia, even though Cuatrecasas (1994) remarked "the opposite leag@snot be considered a
reliable basis for separation" and redu€edobicariato synonymy oPentacalia Shortly thereafter,
Diaz-Piedrahita and Cuatrecasas (1999) reinstteobicaria Nordenstam (2007) and Pruski and
Robinson (2018) treatédonticalia andScrobicariaas distinct.

b N
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Figure 3. Floral microcharacters in SenecioninaeDr&sslerothamnus schizotrichuadial (approaching
transitional) endothecial tissue. Bentacalia arboreageneritype, rectangular and hexagonal crystals of
immature cypselae epidermis, representative of mangcg8srinae. CPentacalia tonduzjiradial
(approaching transitional) endothecial tissue Péntacalia tonduzijipointed tips of a pappus bristle. E.
Monticalia firmipes rounded terminal and distal cells of a pappus brigfeSkutch 2502MO, holotype; B
King et al.10136MO; C-DAlfaro 1546 MO; EWilbur & Teeri 13937 MO). [Scale bars: A 2pm, B 50um,
C 50um, D 30um, E 50um].
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Figure 4. Tussilagininae (cacalioid) floral microch#ees. A.Digitacalia stevensjicylindrical filament
collars. B.Digitacalia stevensjipolarized endothecial tissue with thickenings on polatsp@lshaped
thickenings were not seen. Robinsonecio gerberifoliugylindrical filament collar. DRobinsonecio
gerberifolius radial endothecial tissue, showing (on left) radidlwalls and vertical columns of C-shaped
thickening ends, and (on right) several horizontallyrdgd C-shaped thickenings. Eelanthophora
steyermarkii cylindrical filament collar, adaxial view showingogive. F.Telanthophora steyermarkii
recurved disk floret style branches (left-center fowagd) with continuous stigmatic surfaces, the anther
cylinder is towards the lower right. (A-&evens & Montiel 372580, holotype; C-[CPruski & Ortiz 4163
MO); E—FSteyermark 49556MO, holotype). [Scale bars: A 0.4 mm, Bj@d, C 0.25 mm, D 3gm, E 0.2
mm].
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Figure 5. Capitulescence positions in Neotropical viidegecioninae. A. Terminal capitulescence of
Ortizacalia austin-smithjigeneritype. B. Hanging flowering branch of a Peruvjzcties oPentacalia
showing axillary capitulescences with budding capitula hetdimithe subtending leaves. C. Terminal
capitulescence d?entacalia phelpsiaeD. Axillary capitulescences #fentacaliafreemanii (A Cascante-
Marin & Trehos 2564photograph by Alfredo CascantefPBuski et al. 4386C—-D Drawn by Bruno Manara,
modified from Pruski 1997 figures 286—287).
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Figure 6. Floret and corolla typesDmesslerothamnuandPentacalia pappus bristles removed, A and C
ovaries removed; florets in A-B are pistillate, C is kigd. A.Pentacalia tonduziipistillate ray floret from
heterogamous-radiate capitulum, corolla limb on uppet,rigfid style on top center, adaxial view of style
branch showing a 2-banded stigmatic surface, top ckefterB. Dresslerothamnus hammelpistillate

marginal floret with tubular corolla from heterogamousedform capitulum. The two style branches are about
as wide as the narrow corolla lobes. Disciform i@ heterogamous-disciform capitula are often ovéddp
and the capitulum often incorrectly called homogamosseiil. C.Pentacalia phanerandraisexual disk

floret with funnelform corolla from disciform capituluranther cylinder on upper right, style removed. (A
Alfaro 1546 MO; B Kirkbride & Duke 977 MO, holotype; Gran der Werff 7236M0O).
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Similarly, some yellowed-flowered, fleshy-leaved Peniasalmay perhaps belong to
Ortizacalia but the distal papillae between stigmatic bands, dimorpiarspapillae, and stoutly
long-comose stylar appendage characters (Fig. 2A) thadieiposeOrtizacaliaare not seen in the
yellow-flowered Pentacalias. Neither do the yellow-flowevedng Pentacalias seem congeneric
with any of the West Indian vining segregateSehecio Nordenstam (2006, 2007) distinguished the
West Indian vining genera froPentacaliaas follows:Ekmaniopappugorhidi andOdontoclineB.
Nord. by 8-10-striate cypselakterodotia Urb. & Ekman andNesampelo$3. Nord. by ecaudate
anthers; Jacmaia B. Nord. by its ArbelaezasteGarcibarrigoaPseudogynoxykke, cellular-
triangular style branch appendage (Nordenstam 1978 fig. 30; méeashe 2007 fig. 53); andeonis
B. Nord. andMattfeldia Urb. by trinerved leaves. Among theggkmaniopappusnd Herodotia
further differ fromPentacaliaby their often opposite leaves. The yellow-flowered Pefitescand
the typical white-flowered elements Béntacaliaare treated here as congeneric.

The characters iPentacaliaof vining habit, herbage with simple trichomes, and 5-cestat
cypselae, albeit none of these characters unique in Seregjoase in combination useful in
circumscribingPentacalia(Jeffrey 1992a). The genera of tRentacaliagroup (see generic key
below) are mutually similar by their caudate anthers and sbhanthia (Pruski 2012b fig. 3A), and
by these characters genera of the group are obviously digsont Senecio(Robinson 1989; Jeffrey
1992a: 62; Pruski 2012a; Pruski & Robinson 2018). Among neotropicalag&estacaliaseems
most similar toDresslerothamnu®y roughly similar habits, florets, and styles (Figs5—6); and to
Monticalia and Ortizacalia by pentagonal cypselae (Fig. 8). The genera in the follokdéyy and
their component species, were treated witBenecioprior to Robinson and Cuatrecasas (1978),
Cuatrecasas (1981), Nordenstam (1978, 2006, 2007), Jeffrey (1992ajuskiqZ012b).

Also revised here iZemisiaB. Nord., a genus of shrubs or trees that is repogeatkw to
continental America. Continued work on the Trees of Meximject has resulted in an acceptable
generic placement @enecio thomasKlatt, the only generically unplaced Senecioneae in Pruski a
Robinson (2018). A decade ago, | presumed this woody, caudhexeh yellow-rayed species with
elongate, narrowly funnelform disk corollas wadvianticalia, but its (8-)10-costate, pubescent
cypselae discouraged inclusion there. No American genusgresnity circumscribed can hou$e
thomasij although by woody habit, discolorous leaves, and sin{#)10-costate, pubescent
cypselae West IndiaflekmaniaB. Nord. andZemisia B. Nord. do not seem very different.
Elekmaniadiffers fromS. thomasji however, by relatively short campanulate disk corollégb &
short tube and ecaudate anthefemisiaas circumscribed by Nordenstam (2007) is white-flowered,
thereby differing from botlSenecio thomasandElekmania In critical features other than flower
color, howeverSenecio thomasKlatt matcheZemisiaB. Nord., a formerly monotypic West Indian
endemic described in 2006Zemisiais monographed here, expanded here to include this second
species—Senecio thomast-resulting in a new generic record for continental Amerithe generic
description ofZemisiais emended to reflect that it now contains both whateed and yellow-rayed
plants.

A generic key that placd3resslerothamnydentacalia andZemisia—each revised herein—
into context follows. Pentacalia andZemisiawere keyed by Nordenstam (2007: 213) following lead
136B "anthers basally obtuse to sagittate," but were dedcabiew pages later by Nordenstam
(2007: 227, 233) as including caudate-anthered spdoresslerothamnyskeyed by Nordenstam
(2007: 210) following trichome-based lead 23A, is also caudakteiaat.
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Key to genera centering about Pentacalia
1. Vines or lianas.

2. Style branch papillae obviously dimorphic, distally papé between stigmatic bands,
branch apex densely long-comose with 15-20 stiffly erect peatieglapillae about twice as
long as branch diam.; trichomes simple; leaves carmgdearching pinnate venation;
corollas yellow; (1 sp.; Costa RICA) .....ovvevviieceeemieeiiie e Ortizacalia Pruski

2. Style branch papillae isomorphic or nearly so, naaliiyspapillose between stigmatic
bands, branch apex papillose usually as a crescent-shaygeddr sometimes as an apiculum
but then apical papillae only to about as long as branch digex not long-comose;
trichomes simple to compound (variously modified multigibpseudostellate-to-T-shaped);
leaves chartaceous to carnose, venation pinnate tovgtherorollas white, yellow, or

reddish.

3. Herbage with variously-modified multistoried pseudasteito-T-shaped
trichomes; ray corollas (when present) filiform, reddisgaitow; cypselae 8—10-
striate; (5 spp.; Colombia, Panama, Costa Rica)....... DresslerothamnusH. Rob.
3. Herbage with simple trichomes; ray corollas (whengmt¢danceolate to elliptic-
lanceolate, seldom narrowly linear-lanceolate, yellow; elges5-costate; (100+ spp.;
South America, less common northwards into Mexico).............PentacaliaCass.

1. Shrubby herbs, pachycaul trees, shrubs, or trees.

4. Leaves opposite, blade margins holly-like; (3 spp.; Andedontdia, Andean
VENEZUELIA) ..ot e Scrobicaria Cass.
4. Leaves alternate, blade margins usually entire tolwdaktate or serrate.

5. Cypselae 5-costate, glabrous; (50+ spp.; Andes, Pananta,Rics).
........................................................................................ Monticalia C. Jeffrey
5. Cypselae 8-10-striate-costate, glabrous or setose.

6. Shrubby herbs or pachycaul trees; cypselae glabrous; (90-5epth
PN 01T (o= | Dendrophorbium (Cuatr.) C. Jeffrey
6. Shrubs; cypselae setose.

7. Leaf blade adaxial surfaces glutinous-nitidous, abaxisdcesf
with secondary veins indistinct, yellow-tomentose; peduncigs w
few appressed bracteoles; styles sometimes with continuous
stigmatic surfaces; (17 spp.; Cuba) .......... Antillanthus B. Nord.
7. Leaf blade adaxial surfaces dull-green, abaxial surisities
obvious secondary veins, white-tomentose; peduncles withae
spreading bracteoles; styles with 2-banded stigmatic surfaces.

8. Capitula radiate or discoid; corollas yellow; diskodlas
narrowly campanulate, tube shorter than limb; anthers
auriculate-based; (9 spp.; Hispaniola)
....................................................... Elekmania B. Nord.

8. Capitula radiate; corollas white or yellow; disk co®lla
narrowly funnelform, tube as long as or longer than limb;
anthers caudate; (2 spp.; Jamaica, Mexico, Central Aa)eric
............................................................ ZemisiaB. Nord.
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DRESSLEROTHAMNUS H. Rob., Phytologia 40: 494. 1978TYPE: Senecio angustiradiatu$.M.
Barkley & Dresslerothamnus angustiradiat(ils.M. Barkley) H. Rob.).

Vines or lianas flowering branches often completely pendent for 1-2+ m from tdps
supporting trees; stems striate; herbage with variously-neddifiT-shaped, pseudostellate, or
schizotrichoid) multistoried trichomes with a many annekted, uniseriate stipe and multistoried
unicellular cap cells equally (and appearing centric) or utigq(end appearing excentric) very
elongated transversely (appearing branched), these cagrrosli(when viewed from above) may be
fully superimposed and in a single plane or they may begedadecussately and only superimposed
at the stipe, arms each single-celled, often dryingaftat slightly curved in four species but they are
terete and straight iD. angustiradiatusoften fragile between stipe and cap cells with dsmesking
off and the naked stipe imparting a hispid aspect tondhement. Leavessimple, alternate, petiolate;
blade broad, often somewhat fleshy, venation pinnate, segowgins forward-directed, often
prominent, third order veins indistinct, margins entire, f@fa more or less concolorous.
Capitulescenceaxillary from distal few-several distal nodes, pluricapitylaf@riously paniculate,
main lateral branches unbranched in proximal half, disthchlets bracteolate, ultimate clusters of
capitula subracemose to subumbellate; bracteoles lineaolate. Capitula heterogamous, radiate
or disciform; involucre 1-seriate, irregularly few-calyaid, calycular bracteoles and peduncular
bracteoles similar, ascending; disk florets exserted abeBt rBm from involucre; phyllaries
commonly 5-8(-11), subequal, free, green to sometimes tinteidmeatdpurplish, the broader with
tan-scarious margins; clinanthium solid, flat or weaklynvex, epaleate, often enate-setose or
setulose to aristate-squamellose; calycular brageblear-lanceolate, resembling peduncular
bracteoles. Ray florets 5 or 8, pistillate, rarely with staminodia; corolla glabrolisib filiform,
exserted but down-curved, visible surface reddish (color presunmabigference to the abaxial
surface as seen when margins involute), perhaps obscuredlaiatace yellow, margins involute.
Marginal pistillate florets 0 or 5-6; corolla actinomorphic, tubular-funnelform, yellow, tube longe
than lobes. Disk florets 5-19, bisexual, 5-merous; corolla funnelform, 5-lobed, yellow, glahr
tube elongate, gradually dilated at base, about as long bhsthos throat shorter than tube, lobes
lanceolate; anther thecae caudate, pale, tails straightow, seemingly smooth, filament collar
balusterform (basally broadened-bulbous and with enlargeal loalls) or sometimes somewhat
indistinctly so with base very bulbous, endothecial tissu#h cell wall thickenings radial(-
transitional also with polar thickenings), apical appendageelalate to lanceolate-ovate, narrow
apically or sometimes obtuse; style usually triangular-appdaticusometimes exappendiculate,
base gradually dilated, branches recurved becoming once-csilgthatic surfaces narrowly 2-
banded, without distal papillae between stigmatic bands, ajsuncate to triangular, never long-
comose, often moderately papillose as subapical fringe or apicylapillae then isomorphic, free,
and slightly shorter than to sometimes about as long astbdiameter, apex acute (infrequently
rounded), the abaxial-lateral papillae gradually grading sdmetimes longer terminal papillae.
Cypselaetardily maturing, cylindrical or narrowly obconic, finely 8-litiete, glabrous, brown,
carpopodium annular, tan; pappus of many slender straminedugiataus capillary bristles, distal-
most cells often acute-pointed and spreading, but obtusec(aty pre-anthesis) in two species.

Dresslerothamnusi. Rob. is a vining genus with senecioid microcharadteigs. 2C, 3A,;
balusterform filament collars, radial(-transitional) etdgial tissue, and 2-banded disk style
branches). The genus was originally proposed as monotydRobinson (1978), who diagnosed it
by the character combination of pseudostellate trichomes. (EiA, 12; called 'stipitate-stellate’ in
Barkley 1975) and filiform ray corolla limbs (Fig. 19B). d&cade later Robinson (1989) revised the
genus and described two additional filiform-rayed speciBlse two newer species, however, have
multistoried-T-shaped or schizotrichoid trichomes (Figs. 11BX 20; trichome names derived
from Greenman'Senecio schizotrichushese called ‘complex stelliform' by Jeffrey 1992a). The
pseudostellate trichomes character once used to diagnoggerthe became a species trait, and
Dresslerothamnusvas diagnosed then only by its filiform rays. The vininbitydailed anthers, and
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solid clinanthia ofDresslerothamnusvere used by Robinson (1978, 1989), Pruski (2012b), and
Pruski and Robinson (2018) to ally it wibhrtizacaliaandPentacalia

Jeffrey (1992a) expandétresslerothamnuso include a fourth species, disciform-capitulate
D. schizotrichugGreenm.) C. Jeffrey from Costa Rica, which has sthchoid trichomes (Fig. 20)
similar to those of RobinsonB. gentryi However, the Greenman species is odd and disciform-
capitulate, whereas by filiform-rayB. gentryiis comfortably at home iDresslerothamnusensu
Robinson (1989). The circumscription by Jeffrey (1992a) is suggbdsy the discovery obD.
hammelij a second disciform species (Fig. 15) and a connecting lirdord$, having T-shaped
trichomes (Fig. 17) as in filiform-radiate. peperomioidesombined with the disciform capitula
character ofD. schizotrichus The T-shaped trichome caps of the two newer discifgpecies,
however, are often broken with the remnant stipe mimickimgle trichomes, and these two species
continue to be confused wiffentacalia

Figure 7. Pluristriate cypselaliesslerothamnus angustiradiatigeneritype. Groat 50008 MO).
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Figure 8. Cypselae iRentacaliaandMonticalia. A. Pentacalia arboreageneritype, mature 5-costate cypsela
with a mid-sized annular carpopodium. NBonticalia pulchella generitype, immature cypsela showing large
bulbous carpopodium, and two incipient costae apicallyKi(y et al. 10136MO; B Barclay 10427 MO).

In Compositae, T-shaped or ramified trichomes are aotil@ar toDresslerothamnus For
example, pseudostellate trichomes sometimes occur in @akofe.g., Solereder 1908; Stebbins
1953; Metcalfe and Chalk 1979 fig. 5.41) aDtearia Moench of Astereae (Solereder 1908 fig. 103D;
Metcalfe and Chalk 1979 fig. 5.4G-H). Also in Cichorie&elereder (1908) notes that both
pseudostellate and ‘candelabra’ trichomes occindimyalal. Dendroid trichomes were illustrated in
ArtemisiaL. by Ling (1995). Holmes and Pruski (2000 fig. 2) repbiikania wurdackiiPruski &
W.C. Holmes as the sole Eupatorieae with dendroid trichonfeshaped (two-armed) trichomes
have been found in Anthemideae (e.g., Solereder 1908; Rait®§aBremer and Humphries 1993;
Ling 1995; Pruski and Robinson 201BgccharisL. (Miller 2006), mutisioids (Cabrera 1971, Freire et
al. 2014; Padin et al. 20159partheniumL. (Ramayya 1962), and Vernonieae (e.g., Rama@@?;1
Faust & Jones 1973; Isawumi 1996; Robinson 2009; Redonda-Martiéz2©12; Wagner et al.
2014; Pruski 2016). Also in Vernonieae, stellate trichoare found in some speciesRiptocarpha
R. Br. (Smith & Coile 2007; Pruski & Ortiz 2017), irregulabdlyanched trichomes i@ritoniopsis
Sch. Bip. (Haro-Carrién & Robinson 2008; Robinson & Keeél®15), and bladder-stellate trichomes
in a few Brazilian and Andean genera (Wagner et al. 2014;iRQb&). The above examples suggest
that in Compositae the T-shaped or ramified trichamaracters are not tribally diagnostic, but are
instead most useful in distinguishing genera and spéSiesikala & Narayanan 1998; Pruski 2016).
Among American Senecioneae, however, the trichomiedresslerothamnuselp circumscribe the
genus.

In tribe Senecioneae, multistoried T-shaped trichoneee noted iBrachyglottis).R. Forst. &
G. Forst. andUrostemon B. Nord. (placed by Pelser et al. 2007 in provisional subtrib
Brachyglottidinae) by Drury (1973a fig. 1G), Jeffrey et @977), and Nordenstam (1978 fig. 16).
Sahu (1983) reported stellate trichomes with 6—8 equal amdsa(@hort 6—8-celled stipe appearing
embedded in the epidermis) in leavesSanecio nudicauli8uch.-Ham. ex D. Don=Jacobaea
nudicaulis(Buch.-Ham. ex D. Don) B. Nord.) and Pelser et al. (20§244) showed single-cap-celled
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T-shaped trichomes in several species ofltisani group ofSenecicsect.Jacobaeanow Jacobaea
Mill.).  Nordenstam (2006) described 'much-brancheihames in monotypic West Indian
HerreranthusB. Nord. (Senecioninae). On occasidfpnticalia (Senecioninae) has basic T-shaped
trichomes with a single cap cell (Fig. 10B; Jeffrey 1987 3ig—F; Jeffrey 1992a; Lapp et al. 2013
fig. 3B), which further distinguish some of its species fraiming Pentacalia Stipitate stellate-
dendroid trichomes are found in the shrubby Andean geNemaenstamia(Fig. 9C-D) and
Aequatorium with Aequatoriumalso having an underlayer of short-stipitate stelkg@lote trichomes
(Fig. 9A; Nordenstam 1978; Lundin 2006); each genus ldhblks pluricellular stipe typical of
Dresslerothamnus The continuous stigmatic surfaces (Fig. 9B)Aefjuatoriumand Nordenstamia
however, position them in subtribe Tussilagininae (Nastden 1978; Lundin 2006). Moreover, the
aforementioned American genera—excéatobaea—are basically shrubs or trees, and none seem
closely related tdresslerothamnysdespite each group having faintly similar T-shapedamified
trichomes.

| ‘Q‘_ \ 1 . ., X A -"1. \ y A ,,: ‘;' g 4 L . : \"\_;:‘ '
Figure 9. Branched trichomes and style branchegfuatoriumandNordenstamigsubtribe Tussilagininae).

A. Short-stipitate stellate-peltate-lepidote trichoroethe lower layer of tomentum on phyllaryAéquatorium
asterotrichumgeneritype. BAequatorium asterotrichungeneritype, style showing two branches with
continuous stigmatic surfaces and obtuse branch tipsorn@-stipitate stellate-dendroid trichomes on abaxial
leaf blade surface dordenstamia tovarii D. Moderately short-stipitate stellate-dendroichtoimes on adaxial
leaf blade surface dordenstamia tovarii The trichome arms iNordenstamiare unequal, irregularly
branched, and the trichomes are not truly stellggeB Cuamacas & Gudifio 45M0; C-DPruski et al.

436Q MO).
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Figure 10. Trichomes iNlonticaliaandPentacalia(subtribe Senecioninae). Monticalia andicola simple,
curled trichomes (similar to those in Drury and Watson 1R6%; and Jeffrey 1987 trichome type 3D) on
abaxial leaf blade surface. Bonticalia ruiteranii, short-stipitate, basic T-shaped trichomes with a sicege
cell (similar to those in Jeffrey 1987 trichome type 8k )adaxial leaf blade surface. Rentacalia tonduzji
collapsed, bent simple trichome on stem, the trichamesften broken and mimic trichome stipes of
DresslerothamnusD. Pentacalia candelariaesimple crisped-curled thin trichomes (similar to thoséeffrey
1987 trichome type 3D). (Rruski et al. 3886MO; B Duno et al. 1570MO; CHammel 7476MO; D Wilbur
14351 MO).




Pruski: Digitacalia, Dresslerothamnus, Pentacalia, Zemisia 18

C

Figure 11. The three basic multistoried pseudostellaledioaped trichome type modifications in
DresslerothamnusAll trichomes are uniseriate, stipes pluricellubard cap cells laterally elongated with two
arms centric or excentric, equal or unequal, and decusssiperimposed. Tiers of cap cells vary from 2-5+.
A. Dresslerothamnus angustiradiafugeneritype, "pseudostellate.” Cap 3-storied, armsiceatual,
decussate. The stipe varies from shorter than to alsdohg as arms. Bresslerothamnus gentryi
"schizotrichoid.” Cap 2-storied, arms as drawn Iverg excentric, unequal, irregular and sometimes curved,
only partly superimposed, i.e., not in same plane whamed from above. The same basic trichome type
occurs inD. schizotrichus.C. Dresslerothamnus peperomioiddsshaped, arms somewhat excentric,
somewhat unequal, completely superimposed and in singleplareviewed from above. The same basic
trichome type occurs iB. hammeliiand the genudrostemon (Drawn by Alice Tangerini, modified from
Robinson 1989).
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Figure 12. Variation in pseudostellate trichomeBmfsslerothamnus angustiradiatugeneritype. T-shaped or
schizotrichoid trichomes infrequently co-occur with psetaliage trichomes. A. Side view of trichome with
pluricelled stipe and two cap cells with equal armsViBw from above showing 5+ decussate cap cells. (A
McPherson 6990MO; B Cogollo & Ramirez 316210).



Pruski: Digitacalia, Dresslerothamnus, Pentacalia, Zemisia 2(Q

Dresslerothamnuslisplays three basic types of pluricellular-stipitateltistoried trichomes
(Figs. 11-12, 17, 20): pseudostellate, schizotrichoid, and Fesh@Robinson 1989). Solereder
(1908) stated T-shaped trichomes and pseudostellate trichor@sairna are "closely related,” and
also that transitional stages between these two trichgpes occur irSantolinaL. Similarly, in
Dresslerothamnuitermediates may be found, both between species, wiithividual species, and
within single individuals. For example, the schizotrichoidhivmes ofD. schizotrichusseem
intermediate between T-shaped and pseudostellate trichoimether species.Dresslerothamnus
gentryi contains both schizotrichoid and T-shaped trichomes, soe®ton the same leaf.
Dresslerothamnus angustiradiattigically has trichomes all pseudostellate, but both stithoid
and T-shaped trichomes may comingle with the pseudosteltdterhes on an individual leaf.

In Dresslerothamnysthe trichome cells are uniseriate, but variously psealims-to-T-
shaped by cap cell rotations and bilateral arm elongatiorise 2(—several) apical cap cells are
‘attached’ directly above the obviously uniseriate stip#) wach cap cell having two arms. "What is
not obvious is that the apical part is also uniseriatethmitells are so elongated transversely as to
obscure totally the fact" (quoted from Robinson 1989). dims are equally or very unequally
elongated, thereby appearing centrically or excentricatigched. The arms may be completely
superimposed or superimposed only directly above stipe whésetat.” In the herbarium, the cap
cells of each type are sometimes fragile or damagad,falling onto and littering the herbarium
sheet. In these specimens the naked stipe may resendifaple trichome, but their nature is
revealed by the stipe's component annular cells, stoutmesepa-tapered apex.

The first multistoried pseudostellate-to-T-shapechtrme subtype iDresslerothamnuss
(1) that of the generitypB. angustiradiatusfor which Robinson used the term pseudostellate (viz
Figs. 11A, 12; Robinson 1989 fig. 1B). These pseudostellat®ines have 2-several cap cells with
the radiating arms decussately arranged. The cap ocelisiperimposed only above attachment point
with the stipe. Infrequently, intermediate stages sh#@iped or schizotrichoid trichomes seem to co-
occur with pseudostellate trichomes. This pseudostditatleome type (1) resembles those of
Olearia and AfricanAndryala The pluricelled stipe iD. angustiradiatusappears, however, to be
much stouter than those found in eitk#earia or Andryala The second trichome type (2) has cap
cells excentric, arms unequal and only partly superimposegb(larly T-shaped), curved, and
flattened when dry. This trichome type modification is ®imschizotrichoid (viz theD.
schizotrichus protologue). In some Costa Rican material trichomes @ften damaged and
identification of imperfect material as eithBresslerothamnu®r Pentacaliais problematic. The
third trichome type (3) ibresslerothamnugs T-shaped, with multistoried cap cell arms compjete
superimposed and oriented transversely in a single planie. thitd type has a short several-celled
stipe, with cap cell arms relatively broad and sometieven some ranging to bulbous or inflated in
appearance. ConfusinghR. tonduzii has collapsed, bent-broken simple trichomes (Fig. 10C),
mimicking damaged T-shaped trichome type PDoésslerothamnus In any event, the multitiered
pseudostellate type 1 trichome appears linked, by capotatian, to T-shaped trichome type 3. The
schizotrichoid type 2 appears to represent an intermesiiag®e (as suggested in other genera by
Solereder 1908) of cap cell rotation.

Noteworthy unidentified collections @resslerothamnusr Pentacaliathat do not conform
includeHaber & Zuchowski 1038%om Monteverde, which is imperfect, has very thick lsawand
densely pubescent stems. The trichome type is not vesiltag could be T-shaped or schizotrichoid,
thus it could be ®resslerothamnyshence a western range extension. On the other Raxdiguez
et al. 7145(INB) from 3200 meters elevation on Cerro Jaboncillo wagirally determined and
displayed on the Tropicos webpage &enecio angustiradiatusi.e., Dresslerothamnus
angustiradiatus The specimen dRodriguez et al. 7148MO0) in front of me is imperfect, but it is
likely a collection of radiatd®. tonduzii especially in light of the locality and elevation. 1tlas
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imperfect material that | am unable to identify incledbe Coclé specimens mentioned under
hammeliland some Costa Rican material mostly from volcanoesionedt undeD. schizotrichus

Dresslerothamnuss monographed here, and Panamaimarnammeliiis newly described.
Dresslerothamnusgs consequently enlarged to five species, one species entteMalle de Cauca,
Colombia and four species centered in Costa Rica ananfegralbeit withD. angustiradiatusalso
trickling into Colombia.

Key to species of Dresslerothamnus
1. Capitula disciform.

2. Leaf blades 2-5 cm long, evidently subcarnose; capitulebw@tbisexual disk florets;
herbage with multistoried T-shaped trichomes with armsrsupesed; (Panama)
.......................................................................... 3. Dresslerothamnus hammeliPruski
2. Leaf blades 3.5-9.5 cm long, drying as though chartacemustisies becoming brittle
and fragmenting; capitula with ca. 19 bisexual disk flote¢sbage with schizotrichoid
trichomes; (Costa Rica) ............ 5. Dresslerothamnus schizotrichugGreenm.) C. Jeffrey

1. Capitula filiform-radiate.

3. Leaves blades 7-16 x 3.5-10 cm; herbage mostly with pseudedtatlzomes;
capitulescence usually racemiform-cylindrical-paniculateahamnar in aspect; longer
pappus bristles at post-anthesis with distal-most caliegminted, spreading; (Costa Rica,
Panama, Colombia) .......... 1. Dresslerothamnus angustiradiatugT.M. Barkley) H. Rob.
3. Leaves blades 1.5-6.5 x 1-3.8 cm; herbage with T-shapetizmtgchoid trichomes;
capitulescence subumbellate-paniculate with rounded ultichagters of capitula; pappus
bristles terminal cells mostly appressed, obtuse to rounded

4. Leaf blade 3-6.5 x 1.8-3.8 cm, apex apiculate; ray flore& disk florets ca.
15; phyllaries greenish; anther tails slightly irregudantorted distally; trichomes
schizotrichoid or multistoried T-shaped trichomes witln&superimposed; (Bajo
Calima, Colombia) .........ccoevuiiiiiiiiiiiericaees 2. Dresslerothamnus gentryH. Rob.
4. Leaf blade 1.5-4(-5) x 1-2.5(-3) cm, apex broadly obtuse to rouagdtrets
ca. 5; disk florets 5-8; phyllary mid-zone purplish-reddisithemtails straight;
trichomes multistoried T-shaped with arms superimpa$thama)
..................................................... 4. Dresslerothamnus peperomioidell. Rob.

1. DRESSLEROTHAMNUS ANGUSTIRADIATUS (T.M. Barkley) H. Rob., Phytologia 40: 494. 1978.
Senecio angustiradiatu$.M. Barkley, Ann. Missouri Bot. Gard. 62: 1263. 1975 [1976].
TYPE: PANAMA. El Llano—Carti highway, ca. 10-12 km N of El Llano, 2 Mar 1974,
Dressler 461Gholotype: MO; isotypes: MO, NY, US). Figures 2C1TA, 12-13.

Liana; stems hirsute-villous, brown, larger stems often fstsj herbage mostly with
pseudostellate brownish-red trichomes (seldom with eduhatdchoid and T-shaped types also on
an individual leaf), trichome stipe stiff, mostly 1-1.5 nond and 8-15 annular-celled, trichome cap
cells multistoried in a decussate arrangement, arms m8stly mm long, radiating laterally,
trichomes of stems much longer than those on the phyllaries) edpe cells of longer trichomes
damaged, herbage may appear heterotrichous by the hispid aapzeaf these elongate naked stout
trichome stipes. Leaves relatively short-petiolate; blade 5-16 x 3-10 cm, elliptic toteva
subcarnose, lateral veins usually 4 or 5 per side, fordamtted, base rounded, apex obtuse to
acuminate, adaxial surface sparsely hirsute-villous to rmonemonly subglabrous, abaxial surface
(densely) hirsute-villous to sparsely so; petiole 0.7-2.5 cm, letayit. Capitulescencelateral,
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branches leafless, 4-28 cm long, usually racemiform-cylingpeaiculate and columnar in aspect
but sometimes becoming rounded corymbiform-paniculate, shibvéer to much longer than the
subtending leaf, secondary lateral branchlets few, 2—9 cmesig, axis unbranched proximally and
usually longer than the 4-20-capitulate few-branched floweringoportitimate groups of few
capitula subracemose when main axis elongated and pluricagitotatorymbiform in early flower,
distal branchlets bracteolate, peduncles 7-10 mm long, hirdlowsyi 1(—4)-bracteolate; distal
bracteoles ca. 3 mm longCapitula (8-)10-13 mm long, filiform-radiate, (15-)18-23-flowered;
involucre (4-)5-8 mm diam., about 2/3 as long as the fruiting d{gkfindrical-)campanulate;
phyllaries (5-)8-11, 6.5-8 x 1.5-2.5 mm, slightly reddish or purplisigose-villous (trichomes
often short-stipitate), the broader phyllaries with maggiarrower than colored mid-zone; calycular
bracteoles 2—3(-5) mm long; clinanthium setose, setae 0.5-1 mym Ray florets (5-)8; corolla
tube 4.5-6 mm long, limb 7-12 mm lon@isk florets 10-15; corolla 7-9 mm long, tube ca. 5 mm
long, lobes 1-1.5(-2) mm long, moderately bulbous-papillose; anthe2.5 mm long, thecae ca. 1.5
mm long, tails ca. 0.5 mm long, smooth, filament colar@5 mm long, appendage ca. 0.5 mm long,
longer than wide; style branches 1-1.4 mm long, apex obtuse wi\btoangular, often irregularly
tufted-papillose with a few papillae, papillae 0.1-0.25 mm lohg, apical often the longest, but
shorter than branch dianCypselael-2 mm long; pappus bristles 7—7.5 mm long, longer bristles at
post-anthesis with distal-most cells acute-pointed, dprga

Distribution and ecology. Dresslerothamnus angustiradiatuthe generitype, is the most
common and widely distributed species. It was long-considamddmic to Panama, but has since
been collected in Costa Rica (Pruski and Robinson 20h8)jsahere newly reported in Colombia,
where it has been collected in Antioquia and Valle Galica. Dresslerothamnus angustiradiatus
occurs from 300-1500 meters elevation, and flowers from Febroadyrie. The Costa Rican
collection is from 300 meters and marks the lowest known tevand the most northern locality.
Hampshire & Whitefoord 156t 1500 m near Fortuna dam is the highest elevational vowttthe
collection from Valle de Cauca marks the southern limthefspecies.

Representative collections COLOMBIA. Antioquia. P.N. Las Orquideas, Calles, 1280—
1320 m, 2 Jun 198&ogollo & Ramirez 316RJUAM, MO). Valle del Cauca. Buenaventura, R.N.
del Rio Escalerete, 500 m, (in bud), 14 Apr 1998via et al. 398&F, MO; trichomes pseudostellate
to short-stipitate and nearly T-shape@OSTA RICA. Limon. 300 m, 10 Feb 199Grayum et al.
9648 (CR, MO, TEX). PANAMA . Croat 50008(MO); Hampshire & Whitefoord 156BM, MO,
PMA); Liesner 789qMO); McPherson 699(COL, F, MO);McPherson 701%5MO, NY); McPherson
12334(MO, US);Valdespino et al. 64BMO, PMA, US);van der Werff & van Hardeveld 653@H,
MO, S); Cerro Pate Machaan der Werff & van Hardeveld 65%40, NY, USM; labeled as orange-
rayed).

Dresslerothamnus angustiradiatusas long-enjoyed nominal status as a Panamanian
endemic, but is now documented in both Costa Rica and Colonitha.localities in Panama are
basically oriented in an east-west line (as is the cguatrd the presence of the plant in Limon, Costa
Rican collection extends the distribution only slightly furtteethe west. The Antioquia collection of
D. angustiradiatuswas made in Las Orquideas National Park in the northimesgerdillera
occidental, and is an expected range extension. Thecasd@as collection is only about 240 SE of
the Panamanian locality ®ficPherson 7015which is near Cerro Pirre and about 50 km from the
border with Choco, Colombia. The Valle del Cauca collectimvia et al. 398pis the southernmost
of the species, but is in the Choco biogeographic provinceegdamts from southern Panama. This
marks the first report of the species in both Antiogwa Pruski & Funston 2011) and Valle de
Cauca, Colombia, a is new continental record of the epeand a new generic record for Antioguia.
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The species is generally recognized by its large leavs l@ng-stipitate pseudostellate
trichomes. The trichomes are the largest in the genus.oBuigcasion leaves of a single individual
may have trichomes mostly short-stipitate T-shaped) feitver pseudostellate and T-shaped ones,
but otherwise (in capitulescence shape, leaf size, and paigiak cell shape) match the species.
Some atypical plants (e.gvaldespino et al. 645/an der Werff & C. van Hardeveld 653ave
shorter, few-capitulate capitulescences, cylindrical inveic on average fewer phyllaries (a
character often used elsewhere as a species markedjsknifbrets, 5 rays, shorter (7—8 mm long)
ray corolla limbs, as compared to the more typical 8-rgtadts. The typical plants have longer
pluricapitulate capitulescences and broader more-floweretuaput intermediates occur on these
same specimens. Also very striking is the very dense pe@scofvan der Werff & C. van
Hardeveld 6551 collected at the same locality a day later tG&887 In some Senecioneae genera
such differences in indument density, number of phgtarand ray florets number are taken as
species characters, but the plants in front of the aaiteall very similar in aspect and technical
characters, and are taken here as conspecific. AlltHsae collections known to me are from
Panama, so basically the variation seen is not taken asagbamlly significant, and instead could
be responses to micro-environmental conditions.

2. DRESSLEROTHAMNUS GENTRYI H. Rob., Syst. Bot. 14: 384. 1989.yPE: COLOMBIA. Valle
del Cauca. Bajo Calima, Juanchao Palmeras area, mature pluvedtf@° 55' N, 77° 02" W,
50 m, 29 Aug 1988Gentry & Monsalve 5560@holotype: US; isotype: MO). Figure 11B.

Scandent vines stems moderately hirsute-pilose; herbage with T-shapeghiaotrichoid
trichomes, stipe 2-4-celled, cap cells somewhat excemyricahd sometimes only partly
superimposed with ends freeeavespetiolate; blade 3—6.5 x 1.8-3.8 cm, ovate, subcarnose, lateral
veins 2-3 per side, base broadly acute to obtuse, apex apisuldéees hirsute-pilose; petiole 0.7—
1.5 cm long. Capitulescencesubumbellate-paniculate with rounded ultimate clusters pituda,
ultimate groups of (3—)5—6 capitula, subumbellate; peduncles 3—bngndomewhat dense hirsute-
villous, 1bracteolate; bracteoles lineaCapitula 11-12 mm long, filiform-radiate, ca. 23-flowered,
pedunculate, weakly calyculate; involucre 5-7 mm diam. omacampanulate; phyllaries 8, ca. 9 x
1.5-2.5 mm, lanceolate to lance-ovate, glabrous or base weeskljelpilose, mostly greenish, apex
acute; clinanthium not setos®ay florets ca. 8; corolla tube ca. 7 mm long, limb ca. 11 mm long,
sometimes with staminodiaDisk florets ca. 15; corolla 9-10 mm long, tube 4-6 mm long, lobes ca.
2 mm long, shorter than throat; anthers 2—2.5 mm long, taglstlglirregular-contorted; style branch
apex obtuse or triangular, evenly low-papillose or sometimds imfew longer somewhat tufted
papillae. Cypselae(immature) ca. 1.5 mm long; pappus bristles ca. 8 mm longinal cells mostly
appressed, obtuse to rounded, but not at all obviously bulbous.

Distribution and ecology. Dresslerothamnus gentrynamed by Harold Robinson of the
Smithsonian Institutions and dedicated to Al Gentry, vimsimitial Dresslerothamnuseported in
Colombia. Dresslerothamnus gentrig at present known from only two collections and is aavarr
endemic in the Choco forest region at Bajo Calima, witexas collected in flower in August. One
of the two Colombian collections that newly documents &rnPanamanian endemib.
angustiradiatusn Colombia is from the Bajo Calima region, the second thé north in Antioquia.
In turn, D. gentryi could reasonably be expected to occur also between @Gajma (perhaps in
Choco or Antioquia) and the Panamanian frontier.

Additional collection. COLOMBIA. Valle del Cauca. Bajo Calima, along road between
Buenaventura and Méalaga, 40-65 m, 28 Feb 1990 (post €uityt 71030(MO, US).

The trichomes oDresslerothamnus gentryFig. 11B) are similar to those of disciform-
capitulateD. schizotrichus In leaf size and filiform-radiate capitul®. gentryiis similar toD.
peperomioides
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3. DRESSLEROTHAMNUS HAMMELII Pruski,sp. nov. TYPE: PANAMA. Bocas del Toro-Chiriqui
border. Elfin forest at divide on Chiriquicito-Calderasilf sin. elev., 20 Apr 1968,
Kirkbride & Duke 977(holotype: MO). 977 was cited in Barkley (1975: 1272) and Wetter
(1983: 21) asSenecio parasiticysind was one of two floral microcharacter voucheesidity
Wetter asPentacalid. Figures 6B, 14-18.

Suffrutex volubilis; caules glabri vel distale valde pubgriolia simplicia alterna petiolata,
lamina 2-5 x 0.7-2 cm elliptico-ovata subcarnosa concoloratpimranosa glabrata vel puberula basi
cuneata margine integra vel crenulata concolorata, petiolo 0.7-1ahgm capitulescentia 4—7 x 6-9 cm
terminalis late corymbiformis; pedunculi 1-8 mm longi; aalpitheterogama disciformia 9—-10 mm alta;
involucrum 2—-3 mm diam. cylindricum; phyllaria 5-6, 6.5-7.5 x cirdtenm lanceolata glabra; flosculi
pistillati circiter 5, corolla 5—6.5 mm longa tubulosa lugelabis 4-5 circiter 1.5—2 mm longis lanceolatis;
flosculi disci 56, corolla 6—7 mm longa infundibuliforma luteglabra, tubo et limbo subaequalia lobis
5, 1.5-2 mm longis lanceolatis; antherae 2.2-2.5 longae caudataen dwdlsi anguste dilatatum
appendicibus apicalibus anguste lanceolatis; styli rag#1l5 mm longi breviter appendiculati papillae
0.1-0.2 mm longae, areis stigmaticis discretis; cypselae 1.3-2.2 rgaelairciter 5-costatae glabrae;
setae pappo 5-5.5 mm longo.

Scandent vines stems glabrous to puberulent distally, apparently sdilidyering stems
leafy to near apex; herbage with brownish, multistoried;nZed T-shaped trichomes with cap cells
sometimes variously shaped, stipe of each type 5—6larrelled, shorter than arms, cap cells
usually 2, centric to somewhat excentric, arms superimpdsedghout, ranging from relatively
thick, either bulbous-inflated and reflexed thereby pantigcuring stipe to more commonly cap cells
thinner and laterally spreading often parallel to leaftemsepidermis, arms infrequently minute (or
broken) and the naked trichome stipe falsely resembling sitriphomes or stipitate glandkeaves
petiolate; blade 2-5 x 0.7—2 cm, elliptic-ovate, subcarnose,iormahnate, lateral secondary veins
2-4 per side, forward-directed, tertiary venation indistifizise cuneate, margins subentire to
paucicrenulate, apex acute(obtuse), surfaces more or teslarous, glabrous to sparsely
puberulent; petiole 0.7-1.4 cm long, moderately slendeapitulescence4—7 x 6—9 cm, broadly
corymbiform, 15-30+capitulate, somewhat open, rounded on todatétal branches ascending and
nearly over-topping central axis, leafless, held above steradeenain lateral branches to 6 cm long,
much longer than the subtending bracteate leaves, distal brasmctebranchlets drying terete;
peduncles 1-8 mm long, puberule@apitula disciform, 9—-10 mm long, 10-11-flowered; involucre
2-3 mm diam., cylindrical; phyllaries 5-6, 6.5-7.5 x ca. 1 mm, glahrclinanthium ca. 0.7 mm
diam., enate, enations 0.1-0.2 mm loiRpy florets absent. Marginal florets ca. 5; corolla 5-6.5
mm long, actinomorphic, tubular, yellow, lobes 4-5, 1.5-2 mm |ddigk florets 5—6; corolla 6-7
mm long, funnelform, yellow, glabrous, tube 3.5-4 mm long, throat cam long, lobes 1.5-2 mm
long, lanceolate, longer than throat; anthers 2.2—2.5 mm longwig balusterform, with enlarged
basal cells; style branches 1.2—1.5 mm long, stigmatic $ieearated by a very narrow groove, apex
obtuse to broad triangular, short-appendiculate, papillae 0.Trth2dong. Cypselae1.3—-2.2 mm
long, ca. 5-costate, glabrous; pappus bristles 5-5.5 mm long, diatal-most cells acute-pointed,
somewhat spreading.

Distribution and ecology. Dresslerothamnus hammeld endemic to western Panama, and
known from only three sympatric collections (Fig. 16). It osaarelfin and dwarf cloud forests near
Cerro Pate Macho (Cerro Pata de Macho), near the RisdaRoro-Chiriqui borders. The localities
are about 40 km east of Volcan Chiriqui (Volcan Baru). The tgcality is near Fortuna Dam, and
the two paratypes from Cerro Pate Macho were collectedabduyt 15 km to the west of the type
locality. Dresslerothamnus hammeliias been collected at (1646-)2164 meters elevation, and
flowers from November to April.
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Figure 14. Paratype @fresslerothamnus hammehiruski. D'Arcy et al. 12637MO).
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Figure 15. Paratype @fresslerothamnus hammeRruski, disciform caitula with narrow involucre of five
phyllaries. D'Arcy et al. 12637MO).

Paratypes. PANAMA. Bocas del Toro-Chiriquiborder. Forest along trail from end of
Rio Palo Alto road, near peak of Cerro Pate Macho, 7164 m], 20 Nov 1978Hdammel 5778
(MO). Chiriqui. Between Palo Alto and top of ridge (divide) near Cerr@ Rédcho, above Rio
Palo Alto, NE of Boquete, 5400-7100 ft. [1646-2164 m], 18 Mar 1B cy, Hammel & Averett
12637(MO; voucher of photographs used).

Eponymy. The epithet oDresslerothamnus hammetionors Barry E. Hammel, collector of
the two paratypes. Barry Hammel is well-known for his taxoiec work in Clusiaceae and as co-
editor of the "Manual de Plantas de Costa Rica."

Dresslerothamnus hammeid an elfin forest species collected at about (1646-)2164snete
elevation. It is characterized by disciform capitufag( 15), 5—6 phyllaries, and multistoried T-
shaped trichomes with cap cell arms fully superimposexligirout. The lateral flowering branches
of D. hammeliiare elongate, ascending, nearly overtop the central axisthenrelatively small
capitulescence is overall moderately open and round-toppbd.leaves are weakly pubescent, but
the stems appear nearly heterotrichous with extreme fofmgew scattered trichomes that are large
and thick-armed (Fig. 17A) to many smaller and thin-arnwchomes (Fig. 17B), but with
intermediate forms linking these extremes. | do not knoweifextremes in trichome morphologies
are ontological, in response to damage or environmental corgdibotvecause material was pressed
in EtOH. Often, the nature of the trichome®inhammeliiare difficult to discern, and as alluded to
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below it seem likely that material of this species rpags at times aBentacalia Indeed, both
Barkley (1975) and Wetter (1983) cite the holotypeSaparasiticusnow Pentacalia parasitich
which | exclude from Panama. In any evddt,hammeliibecomes the fifth species attributed to
Dresslerothamnus

Dresslerothamnus hammelis similar to Costa Ricam. schizotrichusby similar-sized
disciform capitula, but differs by geography and T-shaped @&chizotrichoid) trichomes.
Dresslerothamnus hammelihas leaves similar-sized (although obtuse to round-tippged)
Panamaniam®. peperomioidesbut the Robinson species differs obviously by radiaggtula. The
two other species ddresslerothamnyd. angustifoliaandD. gentryi seem only moderately similar
to D. hammelii

By the similar-sized disciform capitula and similar de&ves, | have also mistaken the new
species for the similar-in-gestalt and partly sympa®icandelariae For example, the imperfect
Hammel 6290wvas cited in haste by Pruski and Robinson (201&).dsammelij but this collection
fits better within the broadly defined. candelariae Dresslerothamnus hammetiffers from P.
candelariaeby having 5-6 (vs. 7-8) phyllaries and by T-shaped (Fig. 17kiivle merely slightly
curled-coiled, viz Fig. 10D) trichomes, albeit the trichomesaditen not well-preserved in herbarium
material. Also, inP. candelariaethe distal flowering branches tend to be very flattened dlsein
imperfect material. The trichomes Ih candelariaeare simple, crisped, darker, and much thinner
(Fig. 10D) than in the new species, but in the imperfe¢emnad the trichomes are mostly damaged,
and generic disposition unresolved. Nevertheless, ingteniaterial D'Arcy 11343 Folsom &
Robinson 2398Hammel 629pfrom 800—1066 meters elevation in cloud forests floweringanch
and April in Coclé, some 200 km to the easDofhammeliilocalities, appears to be disciform and
recalls D. hammelii Although many trichomes in the Coclé plants seem dashagbers seem
crisped, and imperfect materials from Coclé are provaipmeferred to irP. candelariae

® Dresslerothamnus hammelii

A Pentacalia brenesii

Colombia
0 125 250 km
I | |

Figure 16. Distributions ddresslerothamnus hammedindPentacalia brenesii
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Figure 17. Variation in T-shaped trichomes on pedurfdresslerothamnus hammedinowing pluricelled
stipes and 2-celled caps with arms superimposed. A. Cageetlic and arms down-turned; under the
dissection scope this relatively uncommon trichome typears as a dark bump. B. Cap cell arms excentric
and directed laterally; trichomes very abundant and-tighdred. (From the holotyp&jrkbride & Duke 977
MO).
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Figure 18. Marginal pistillat: florets Bfresslerothamnus hammeliThe corollas are tubular but slightly
asymmetric. (From the holotypeirkbride & Duke 977 MO).

4. DRESSLEROTHAMNUS PEPEROMIOIDES H. Rob., Syst. Bot. 14: 386. 1989 YPE: PANAMA.
Chiriqui. Fortuna Dam watershed, above Rio Hornito, 8° 45" N, 82° 15280 m, 1 Jul
1987,McPherson 1116¢holotype: MO). Figures 11C, 19.

Scandent vines stems hirsute-pilose with T-shaped trichome arms gnagtiurned, brown,
herbarium specimens mostly of leafy-bracteate lateoateiting branches that are thin and seem to
have a solid pith, sometimes leafless larger stems alseriren specimens; herbage with brownish
trichomes with cap cells superimposed and in a single pasemetimes slightly oblique-spirally
oriented as seen from above and with ends free, armsynmsth. 5 mm long with shorter ca. 1 mm
long stipes, but stems &ullivan 361with many trichomes with stout stipes to 7 mm long, stem
trichomes 2(—4)-armed, cap cells often excentric, supegethand in single plane or sometimes
oblique, cap cell arms commonly upturned (at least in dnaterial) and trichomes in turn Y-shaped,
leaf trichomes very short-stipitate, mostly 2-armed, @&[s centric, in a single plane, often close to
surface, T-shaped trichomes, and indument appearing strigjeseespetiolate; blade 1.5-4(-5) x
1-2.5(-3) cm, ovate to suborbicular, subcarnose, lateral veinspér2Xide, base obtuse to
subtruncate, apex broadly obtuse to rounded, surfaces stiigsgarsely pilosulose; petiole 0.6-2.5
cm long. Capitulescence (narrowly) subumbellate-paniculate with rounded ultimeliesters of
capitula, main lateral branches 15-30 cm long, bracteatepeaftymally, 20—30-capitulate, branches
and branchlets brown, straight; secondary lateral brascBiet cm long, ultimate groups of 4-8
capitula subumbellate with proximal peduncles noticeably alendput not over-topping distal
peduncles; peduncles 3—9 mm long, hirsute-villous, ca. 3dmiate; distal bracteoles ca. 2 mm long.
Capitula 9-12 mm long, filiform-radiate, 10—13-flowered, pedunculate; invel&5-3.5(-4) mm
diam., nearly as long as the disk florets, cylindrical, sersely pilosulose; phyllaries usually 8,
(6.5-)7-8.5 x 1-1.6(-2.1) mm, lanceolate, glabrous for most of lér&jth, the broader phyllaries
with margins subequal in diam. (infrequently much naem) to purplish-reddish colored mid-zone,
apex acute to acuminate; clinanthium somewhat setose-stiosen setae-squamellae ca. 0.5 mm
long, bordering alveolate; calycular bracteoles ca. 2 mm lovagr to linear-lanceolateRay florets
5; corolla tube 3.5-4 mm long, limb 4-7 mm long, often damadpsgk florets 5-8; corolla 7.5-8
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mm long, tube ca. 4 mm long, lobes 1.3-1.9 mm long, shorterthhaat, weakly papillose, often
spreading post-anthesis and exposing half or more of theramhiut anthers not fully exserted and
collar not visible; anthers yellow, 2.5-3 mm long, tails gtgistyle branch apex broadly obtuse,
with short semicircle or crown of few papillae 0.1-0.2 mm lom@ypselae 1.2—-2.5 mm long,
carpopodium sometimes to 0.2 mm long; pappus bristles 5—7.5 mmdoggy lbristle terminal cells
mostly appressed, obtuse (sometimes obviously bulbous in budgitgla).

N
N\
,!

Figure 19. Drawing of holotype @fresslerothamnus peperomioideA. Leafy lateral flowering branch with
subumbellate capitula. B. Capitulum showing subequal pfedldfiliform ray corolla limbs, and anther
cylinders and styles exserted from disk florets. C. istaitied T-shaped foliar trichomes with arms
superimposed, stipe many annular-celled, cap cells unicekxeentric, arms in a single planéicfPherson
1116Q MO; drawn by Alice Tangerini, modified from Robinson 1989 2). [Scale bars: A5cm, B2 mm, C
0.2 mm].
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Distribution and ecology. Dresslerothamnus peperomioidesndemic to Panama (Chiriqui
and Darién). The species was described by Robinson (2988¢n known from only the type, but is
now known to me from seven collections. Several collectioasram near Fortuna Dam (the type
locality), but the initial collections of the species appeabe the two collections made on 15 July
1976 on Cerro Colorado, some 60 km to ESE of the Fortuna Elte.recent Flores collection was
made on Cerro Chucanti, in Darién very near the border witarRa it extends the known range of
the species 400+ km to the eafiresslerothamnus peperomioidissfound from 900-1600 meters
elevation, and flowers from March to September.

Collections examined PANAMA . Chiriqui. Correa et al. 2241(MO, PMA); Croat
37239(MO, US); Folsom et al. 5356MO); McPherson 12848F, K, KSC, MO, US);Sullivan 361
(MO). Darién. Flores & Morales 57{MO).

Most collections known to me of this small-leaved spedate from the 1970s and 1980s,
with two of these collections originally determined Risstreptothamnaa species very similar in
gestalt. Further regional plants with similar aspects Ra candelariag D. hammelii,and D.
schizotrichus. D'Arcy et al. 12637a paratype of similar-sized-leaved but disciform
Dresslerothamnus hammeRruski, for example, was initially misdetermined by tléhar asD.
peperomioides These four near look-alike but different plants mostifiedfrom filiform-radiateD.
peperomioide®y disciform capitula, or in the casef streptothamnédy broader ray corolla limbs.
Other distinctions include the simple trichomes in the Ratites and the sessile ultimate capitula and
pointed terminal pappus cellsih schizotrichus

Dresslerothamnus peperomioides similar to ColombiarD. gentryi H. Rob. by gestalt,
filiform rays, and appressed obtuse or rounded apical papftsisadieeit these almost bulbousn
gentryi Dresslerothamnus peperomioidéiéfers fromD. gentryiby 1-4(-5) cm long round-tipped
(vs. 3—7 cm long acute-tipped) leaf blades, purplish-reddistyi@sn) phyllaries, and five (vs. eight)
ray and 5-7 (vs. 10-15) disk flowers per capitulum.

5. DRESSLEROTHAMNUS SCHIZOTRICHUS (Greenm.) C. Jeffrey, Kew Bull. 47: 64. 1993enecio
schizotrichusGreenm., in Standley, Flora of Costa Rica, Publ. Hi#lc. Nat. Hist., Bot.
Ser. 18: 1518. 1938TYPE: COSTA RICA. San José. Vicinity of El General, 975 m, Jan
1936, Skutch 2502(holotype: MO; isotypes: K, MICH, NY, US). [The Copgtae
introduction in Standley (1938: 1419) stated that Greenman edpfiiree new species
descriptions]. Figures 3A, 20-21.

High climbing liana; stems densely villous-strigose, grayish-brown, fistyl@senetimes
nodally deflected distally; herbage grayish with schizbtrid trichomes, trichomes short-stipitate
multistoried 4-8-armed trichomes (often damaged or poorly piege cap cells 2—4, unequally
elongated (excentric), only partially superimposed &s $®m above and with ends free, cap cell
arms sometimes curved, often parallel to stems and deermis but sometimes upturned or
ascending. Leaves moderately petiolate; blade 3.5-9.5 x 1.5-5.5 cm, elliptic-lanetdaelliptic,
subcarnose but drying as though chartaceous (herbariumiahatanetimes becoming brittle and
fragmenting), lateral secondary veins 57 per side, thidéroveins slightly visible as well, base
cuneate to obtuse, margins sometimes drying crenulatdezrsh when damaged appearing crenulate,
apex acute(obtuse), surfaces hirsute-villous to sparsely etmlep0.7-1.2 cm long, moderately
slender. Capitulescencecorymbiform-paniculate, subcylindrical or narrow-pyramidgistal few
nodes of main axis deflected at nodes or straight, manmaldtenches 4-14 cm long, slightly longer
than the main axis subtending leaves, 10-40+capitulate, laterehlesaleafless but branchlets each
subtended by axially linear-lanceolate bracteoles, branchesbrmamthlets griseous-villosulous;
secondary lateral branchlets2 cm long, columnar in aspect, ultimate three capitulaetoms in
subsessile clusters, but irregularly ternate or short-petitacand racemiform; peduncles 1-4 mm
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long, hirsute-villous, 1-3-bracteolate; distal bracteoles 2.5-71ang1 Capitula (in early anthesis)
disciform, 9-12 mm long, 22-25-flowered; involucre 3.5-4 mm diam., aydaeturbinate;
phyllaries usually 8, 6.5-8 x 1.5-1.8 mm, rarely a few connatedo apex, puberulent, the broader
phyllaries with margins slightly narrower than coloreddsmone; clinanthium enate-setulose,
enations-setulae 0.1-0.2 mm long; calycular bracteoles 2.5—4ongnnarrowly linear-lanceolate.
Ray florets absent. Marginal florets 5-6; corolla 4—6 mm long, actinomorphic, tubular-funnelform,
yellow, tube 3-5 mm long, lobes 4-5, ca. 1 mm loBgsk florets 17—-19; corolla (4—)5-6(—7.5) mm
long, tube 2-3.8 mm long, lobes 1-1.4 mm long, weakly papilloseesca. 1.5 mm long, collar ca.
0.5 mm long, tails ca. 0.2 mm long, less than half as lonthescollar, appendage narrowly
lanceolate, apex obtuse; style branches 1-1.4 mm long, apex neadgté, with only a few
spreading distal papillae ca. 0.1 mm long in an abaxial s@micino central tuft seenCypselae
(immature) ca. 1 mm long; pappus bristles (3.5-)4.5-6(—6.5) mm longy longie distal-most few
cells very slightly spreading and not as long as bristi#éhwbroadly acute-pointed.

Distribution and ecology. Dresslerothamnus schizotrichissendemic to Costa Rica, where
it flowers in January and February from 975-1500 meters elevatloknow the species with
certainty from only the two collections cited here.

Additional collection. COSTA RICA. Cartago. Between 2—4 km SW of Muiieco on steep
slopes of remnant forest and pasture above Rio Somi&80,m, 25 Feb 1978]tley 5858(MO).

The schizotrichoid trichomes oDresslerothamnus schizotrichusave 2-4 variously
superimposed cap cells, thereby showing up to eight radiatingips. When dry, the arms may
shrivel irregularly, curve, become variously directeat] as distorted they may appear to be slightly
stellate, serrate, or divided. The trichome®oschizotrichughus are very different in aspect from
those of the commoD. angustiradiatuswhich has arms free and decussate. Instead, the teshom
of D. schizotrichusare more similar to those occasionally seen in Colombiagentryi (Fig. 11B;
Robinson 1989 fig. 2B) androstemon kirkii(Hook. f. ex Kirk) B. Nord. (viz Drury 1973a fig. 1G;
Nordenstam 1978 fig. 16N), the latter from New Zealand.

This species was described in the protologue as disaaidwas long known from only the
type. An additional collection from Costa Ricdtley 5858 distributed asSenecio candelariae
however, in SEM study (Fig. 20C) proves toeschizotrichus The two known localities are in
central Costa Rica and about 50 km apart. Another colle(3ialas et al. 18%.v.) in the Tropicos
database may be this species (as determined by Alex gredriin 2015) or the similaP.
candelariae Among the type specimens Bf. schizotrichus some have the stem apex nodally
deflected (zig-zag), whereaslitley 5858and some type material the stems are straight.

Dresslerothamnus schizotrichfigther differs fromD. gentryiby its smaller disciform (vs.
filiform—radiate) capitula and by pointed (vs. obtusedended) apical pappus cells. The similarity
in trichome types of filiform-radiat®. gentryi and disciformD. schizotrichus supports Jeffrey’'s
(1992a) inclusion ob. schizotrichusn the genus. The broader circumscriptiooésslerothamnus
by Jeffrey (1992a) is further supported here by discovery offalisn D. hammelij which has T-
shaped trichomes, and serves to link the two disciformiepeo three radiat®resslerothamnus
sensu Robinson (1989).

The two cited collections oDresslerothamnus schizotrichusave abaxial leaf blade
trichomes with moderately long stipes, and the schizotrichatdre of the trichomes apparent in
SEM studies (Fig. 20). It seems possible that furtedlections are similarly filed in herbaria as
eitherPentacaliaor Senecipas was the Utley collection. Moderately similar-inHeize Costa Rican
material mostly from volcanoes of disciform-capituld&®e candelariaewith damaged trichomes
resemblesD. schizotrichus but the Dresslerothamnugliffers by petioles and abaxial leaf blade
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surfaces that are denser pubescent and by non-fascigidlaca In general, the trichomes of
Pentacalias are often thin, elongate terminal cellsereas the trichome arms in species of
Dresslerothamnuare thicker, relatively short, thereby helping distingufse genera.

Figure 20. Schizotrichoid trichomes of abaxial leafaes oDresslerothamnus schizotrichu¥he 2-3 cap

cells are excentric, unequal, and only partly superimpoEkd.stipes are relatively short and few-celled. The
trichome in A is moderately well-preserved; trichonme8+C are poorly preserved, and grotesquely disfigured.
(A-B from the holotypeSkutch 2502MO; C Utley 5858 MO).
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PENTACALIA Cass. in F. Cuvier (ed.), Dict. Sci. Nat. (ed. 2)44B, 461, 466. 1827T YPE: Cacalia
arboreaKunth E Pentacalia arboregKunth) H. Rob. & Cuatr.).

Senecicsect.StreptothamnGreenm. Senecicsect.Triana Cuatr.

Scandent to climbing woody vinesoften with long hanging-pendent flowering branches
with the leaves upside-down or upturned; stems subterete, pubesagabrous, leaves mostly in
distal half but often not greatly decrescent, distal intermadien shorter than leaves; herbage with
simple trichomes when pubescent, sometimes obliquely appentlagegppendage thin-walled.
Leaves simple, alternate or rarely opposite, petiolate orlyasessile; blade generally elliptic to
ovate, sometimes oblanceolate or obovate, subcarnosgsteadenmonly chartaceous or coriaceous,
venation typically pinnate with secondary veins forwareatied, infrequently (the generitype group)
secondaries at nearly right angles to midrib, margins yseatire or when serrate the serrations
regular, our eglandular.Capitulescenceterminal (on main axis or on elongated branches much
longer than main stem leaves) or less commonly axillary orchearshorter than subtending leaves,
pluricapitulate to less frequently paucicapitulate, genecallymbiform-paniculate, often pyramidal
to rounded or flat-topped, less commonly cylindrical, not Ugledfy with specialized large primary
bracts. Capitula nearly always heterogamous (radiate or disciform), sBmeh American species
consistently homogamous-discoid, usually (5-)11-64-flowered, not tnusabsessile or more
commonly pedunculate; involucre 1-seriate, typicallyyoalate; phyllaries commonly 5-13,
subequal, free, rarely strongly connivent to near apewsllysstiff, median abaxial surface with nerves
well-embedded, without evident nerves or costae, often witrowly scarious (outer) ones
alternating with broadly scarious-margined (inner) ones, $light moderately spreading in fruit;
calycular bracteoles usually small and subglabrous, typicedly than half the length of involucre
(rarely obviously calyculate with calycular bracssl@ng as involucre or even white-lanate-tomentose
calycular bracts and then about half as long as involucr@gnthium solid, flat, epaleate, often
shortly cristate. Ray florets (when present) usually (1-)4-14, pistillate, corolla sometigouaskly
deciduous; corolla commonly yellow, glabrous, tube and limb ofiémequal, limb weakly to
moderately exserted, usually lanceolate or elliptic-lancedlatoblong or obovate, usually 4(+)-
nerved and about as wide as phyllaries, infrequently lineaetdate, 2-nerved, and obviously
narrower than phyllaries.Pistillate marginal florets (when disciform) usually 1-8, often shorter
than and held within involucre; corolla tubular-funnelform; réllgosymmetrically 3-5-lobed,
flattened radiating limb absent, or very rarely coroffasudobilabiate and florets with staminodia.
Disk florets usually (4-)7-50, bisexual, 5-merous; corolla campanulate or monm@amonly
funnelform and often much-elongated at maturity, commonly yellglabrous, tube base usually
dilated around stylopodium at maturity, lobes longer thadewsometimes with a medial resin duct;
anthers stramineous, filament collar balusterform (swpli@ith enlarged basal cells, thecae caudate
(not rounded), tails usually shorter than collar, apical agmmndblong and sometimes thick-
margined; style exappendiculate or seldom somewhat appendicuksdendmular, held above basal
nectary on stipe, branches with paired stigmatic linegill@a isomorphic, adaxially without distal
papillae arising between stigmatic bands, abaxially witidgally diminishing collecting papillae,
apices mostly truncate or obtuse, sometimes triangulagtbno slightly papillose with short apical
tuft or peripheral semicircular fringes of relatively dingapillae shorter than branch diam., apices
never long-comose.Cypselae obconic, subterete, tardily maturing and in capitula of hanvar
specimens, often more or less collapsed, 5-costate atitpgbut mature fruits infrequently seen),
pericarp with rectangular and hexagonal crystals (Fig. 3B)s sometimes decurrent onto
carpopodium, glabrous or rarely long-pilose near base; carpwpagrmmetric-annular, moderate-
sized, broader than cypsela base, with a narrow distalpappus bristles of rays and disks similar,
many, 1(—2)-seriate, white to stramineous (rarely pinkstgbridulous to barbellate, about as long as
the disk corollas, apex usually evenly narrowed: 20, 40 (viz Robinson et al. 1997; higher counts
reported by them aBentacaliaprove instead to be for speciesb@ndrophorbiun
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Figure 22. Habit, leaves, terminal capitulescenca$carolla colors irPentacalia A. Pentacalia wilburij
showing vining habit, subcoriaceous, entire-marginedeleaith immersed, arching secondary veins, and post-
anthesis capitulescences with cylindrical capitulaP@tacalia morazensisapitulescence showing short-
radiate, broadly campanulate capitula with eight phgtaand yellow corollas. ®entacalia phanerandra
pre-anthesis flowering branch showing the chartacgmosately veined, denticulate leaves. Hentacalia
phanerandracapitulescence showing disciform, broadly cylindrizagbitula with white corollas. (A

Santamaria & Monro 884&hotograph by Alex Monro; Btevens et al. 3281@hotograph by Olga Martha
Montiel; C-DMonro & Knapp 5175photographs by Alex Monro).
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Pentacaliais a speciose (about 130 species) neotropical segreg&ametio distinguished
from Senecidy its vining habit (Figs. 5B, 22A, 22C), typically subcarnlese¢ blades with arching-
pinnate or immersed secondary venation (Figs. 5B-D, 22A,caRdate anthers (Fig. 1D), and 5-
costate glabrous cypselae (Fig. 8A). However, in herbamanerial ofPentacaliathe cypselae are
nearly always immature and not clearly 5-costate (viz IBgrk990). The usually immature cypselae
of Pentacalia consequently, slow determinations and limit pericarfasardetail studiesPentacalia
resemblesSenecioby its herbage with simple trichomes (Figs. 10D, 24) and ajlgidcruncate
exappendiculate styles (Fig. 2D). Most Pentacalias avghSAmerican forest-dwellers with long-
pendent flowering branches and yellow flowers. The generitypeaaschall species group are
characterized as often vining shrubs with hanging vine-likadites and having discoid capitula with
white corollas (Figs. 22C-D, 23). Here the 12 Mesoamespagies are treated, with microscopic
images and specimen photographs supplementing the treatnoemtspgécies oPentacaliaoccur in
Mexico (Villasefior 2016), two of thesB, guerrerensigT.M. Barkley) C. Jeffrey an®. venturae
(T.M. Barkley) C. Jeffrey, are extra-Mesoamericarnt (m@sent in Chiapas or the Yucatan) and not
treated here.

The vining habit and gestalt are basically as useful iongmzing Pentacaliaas are floral
microcharacters. For example, truncate to shortgukan style branches, caudate anthers, and solid
clinanthia are each useful in helping circumscriBentacalia but none are diagnostic. In
MesoamericaPentacaliaranges from mostly having truncate style branches (Fig.t@f¢al of
SenecidFig. 2F), to triangular style branches (Fig. 2B) mopedai of DresslerothamnuéFig. 2C).
NeverthelessPentacaliais maintained as generically distinct from them. Thengular moderately
papillose style branch apex seerPinbrenesii(Fig. 2B) and in some South American species recalls
LasiocephalusOrtizacalia (Fig. 2A), andDresslerothamnugFig. 2C), but Pentacalias never have
style apices with dimorphic papillae, stout-comose appesdageger than the branch width, nor do
they have distal papillae between the stigmatic bands. Réogacalias have anther tails shorter than
the filament collar (Fig. 1D), but on occasion (eRy.wilburii) the tails are obviously longer than the
filament collars. Similar variation in anther taglative length is found in West Indig@dontocline
B. Nord., and Nordenstam (1978: 23) concluded tail length8gareerally of poor diagnostic value
within the tribe."

Characters, the key to species, and species delimitatio Because Mesoamerican
Pentacalias are basically always heterogamous (ramialisciform), | do not use a heterogamous vs.
homogamous lead in the first key couplet. Instead, the irdbaplet uses a radiate-obviously
zygomorphic vs. disciform-actinomorphic or subradiate lea8pecifically, becausd’entacalia
matagalpensigindP. phorodendroidesapitula are indistinctly short-radiate, termed here sl
(i.e., with ray corolla limbs shorter than tube and onlyudlas long as anther cylinders of disk
florets), | key them together with disciform species @ad 1A. Each of our five primarily
heterogamous disciform-capitulaRentacaliaspecies (as well aBresslerothamnus schizotrichus
were original described in their protologues as homogamoustdiisapitulate, but nevertheless
correctly key via the actinomorphic first coupleRentacalia matagalpensisas disk floret anther
cylinders about half as long as ray limbs, sometimes obscumémg, tand thus keys better following
lead 1A. InP. phorodendroideson occasion, typical disciform capitula are sometimeyg short-
radiate, and the species as circumscribed by the aistipdastic. It seems possible that favorable
garden conditions favored the elongation of normally actinonmonparginal floret corolla limbs in
P. phorodendroidesto the subradiate corollas seen in the type of the synonydesasibed-from-
cultivation P. horickii. In this case, the disciform and subradiate conditions §eked. Moreover,

P. phorodendroidesppears plastic in involucre characters, with its ofightehyllaries tending to
coalesce into as few as five phyllaries. The moderaterexsradiate condition of species that follow
the second half of the first key couplet do not seem awligeas the aforementioned species, and
seem best keyed this way. But, in some radiate spemyesorollas may break or fall, and keying
becomes difficult.
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Within this context, we should note that although thea@yllas of radiate species do not
deviate much, other mostly vegetative characters—capitoesceranch bract sizes, peduncle
lengths, phyllary number, pappus bristles cell tip shapes—imteaspecies may vary more than seen
in disciform species. The best marked key charadterthe Central America species are the
chartaceous leaves with lateral-spread prominent seconeéary (viz Figs. 22C, 23) and white
flowers of Pentacalia phanerandrdFig. 22C-D), our only confirmed white-flowered species; the
white-lanate-tomentose indument of the calyculuB.icalyculata(Fig. 25B, vs. typical subglabrous
ones in Figs. 22B, 25A, 25C, 31C); moderately prominent secorndang in leaf blades oP.
epidendra and the discolorous leaves Bf brenesii(Fig. 26). Each of these is a clearly marked
species.
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Figure 23. Protologue illustration Gfcalia arboreaKunth & Pentacalia arborep generitype oPentacalia
(From Kunth, Nov. Gen. Sp. PI., folio ed. 4 figure 359. 1818)
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The remaining species are less well-marked taxa, #add taken a broad species concept,
opting to be conservative given the paucity and poor stateabérials at hand. Although much
variation has been seen, this variation is mostly in trimidlexible characters, and it is routine for
me to conceptualize intermediate character states itoym#-collected plants. For example, it seems
reasonable to allow a fair amount of variation in usuabgitbrmPentacalia phorodendroidgsyn.:

P. horickii H. Rob.), as well as in radiaBe morazensigsyn.:P. magistrate), P. streptothamnand

P. tonduzii On the other hand, two narrow endemi€s, matagalpensisand P. wilburii, are
circumscribed nearly as narrowly as in Robinson andr€casas (1978); both are usually recognized
by relatively few-flowered capitula usually with five phyies. The corollas oP. matagalpensis
have been called white, which seems odd. Also, some fiecpenaterials with eight phyllaries are
provisionally referred to otherwise narrowly circumbed P. wilburii, highlighting the need for
fieldwork observation of character variation in populagionwestern Panama, basically where | have
seen the least material and where | feel least confidémthe material in front of me.

W A & ‘ 1)

Figure 24. Simple trichomes BEntacalia brenesiithe trichomes have terminal cell curved-coiled. SEhe
trichomes are similar to those illustrated in Drung &Vatson (1965 fig. 5) and Jeffrey (1987, trichome type
3D), common inPentacalia and much of Neotropical Senecioneae. A. PhyllaryAd2xial leaf blade surface.
(From isotypeBrenes 5342NY).
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Figure 25. Capitula d?Pentacaliashowing florets, involucres, phyllaries, and calyciiiacts. APentacalia
streptothamnashort-radiate capitula, weakly calyculate, the cabchiacts are small and subglabrous, typical
of the genus. BPentacalia calyculatapost-anthesis capitula, obviously calyculate, showingelgwhite-
lanate-tomentose indument covering the large outerdalybracts. CPentacalia phorodendroidedisciform
capitula, weakly calyculate, adjacent phyllaries oftennate and broad. (Baber et al. 11029MO; B Pittier
7503/ 13242 MO, isotype ofSenecio calyculaty€ Standley 8508aMO).
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Geography, authors, and history. The Central American Pentacalias have been treated by
Greenman (1901, 1902, 1950), Standley (1938), Robinson and Cuatret@83y and Williams
(1976, 1984). Barkley (1990) provisionally assigned two Chiapas colledbdtentacalia venturae
(T.M. Barkley) C. Jeffrey, a taxon which he comparedPtanagistrj P morazensisP. parasitica
and P. phorodendroides Here, these collections from Chiapas are referreB. tepidendra but
because | have not seen the type material from Veradrie very similarP. venturag Barkley's
species is placed adjacent to, rather than treateghionymy ofP. epidendra Pentacalia parasitica
may be safely excluded from Panama, and it proves #rhere northerly species. No Pentacalias
are known in Belize or in Mexican Yucatan, but bBtiparasiticaandP. phorodendroideshould be
looked for in Tabasco and Campeche. None of the twelve speemted here occur in South
America, but because similar species abound it is obviousQéatral American Pentacalias are
"merely an appendage on the Andean group” (Barkley 1990).

Four species of Central Americdtentacaliaare more or less historically recognizéd:
candelariae(Benth.) H. Rob. & Cuatr.P. calyculata(Greenm.) H. Rob. & CuatrR. parasitica
(Hemsl.) H. Rob. & Cuatr., and. phanerandrgCufod.) H. Rob. & Cuatr. The next four species
were described in the mid-1900s by Dr. Jesse More Gree(i867-1951), long-time curator at the
Missouri Botanical Garden and admir8eéneciospecialist, whose bulk determinations, herbarium
curation, and publications are the foundation of thissremi The regional species, all Central
America endemics, described by Greenman that postdale badyculataare:P. brenesii(Greenm.

& Standl.) PruskiP. morazensigGreenm.) H. Rob. & Cuati®. streptothamn&Greenm.) H. Rob. &
Cuatr., andP. tonduzii(Greenm.) H. Rob. & Cuatr., wit8. morazensi§&reenm. described in Dr.
Greenman's final publication. Four more recently nanegibnal species are recognized, of these
four species two were described by each Louis O. Widliamd Harold Robinson. Two proposed
species, one each by Robinson and Williams, are treatednh&ynonymy.

Key to species of Pentacalia in Mesoamerica

1. Capitula disciform or infrequently discoid, sometinme®nspicuously subradiate with ray corolla
limb shorter than tube, included or nearly so within invautmb about as long as disk anthers and
somewhat falsely resembling them.

2. Disk corollas white and leaf blades chartaceousnsiecy veins spreading at nearly right
angles to midrib, margins usually denticulate or dent&testa Rica, Panama)
................................................... 8. Pentacalia phanerandrgCufod.) H. Rob. & Cuatr.
2. Disk corollas yellow or pale yellow, rarely reportediyite inP. matagalpensibut then
never with leaves chartaceous nor with secondary veinadipgeat nearly right angles to
midrib; leaf blades mostly subcarnose, secondary veins ntelyef@ward directed, margins
entire.

3. Leaf blade surfaces strongly discolorous, abaxial sgfdensely lanate-
tomentose; (Costa Rica) ......... 1.. Pentacalia brenesi{(Greenm. & Standl.) Pruski
3. Leaf blade surfaces concolorous, surfaces glabrous telypaisped-puberulent.

4. Capitula 6-8.5 mm long, ultimate capitula typically subfasgaie; stems
or peduncles often crisped-pubescent, hispidulous, villosutosometimes
subglabrous.

5. Capitula disciform; phyllaries usually 8; disk coroligsllpw),
lobes 1.3—2 mm long, spreading with anthers exserted andscolla
sometimes visible, filaments included in corolla; (Cdgitza,
Panama)....... 3. Pentacalia candelaria¢Benth.) H. Rob. & Cuatr.
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5. Capitula indistinctly subradiate; phyllaries 5; disk dasol
(reportedly white), lobes 1.5-2.5 mm long, spreading to vecur
with anthers, collars, and filaments visible; (Negua)
........................................... 5. Pentacalia matagalpensisl. Rob.

4. Capitula 7.5-10.5 mm long, ultimate capitula pedunculate antiyusua
well-spaced; stems glabrous or subglabrous.

6. Capitulescences terminal or when mostly axillarybttaaches
much longer than the subtending leaves (e.g., Fig. 5A, 5C);
phyllaries 8, typically nearly as long as disk florets ard;

(Mexico, Guatemala, ?Honduras)

cereereineeeeennnnod . Pentacalia parasiticHemsl.) H. Rob. & Cuatr.
6. Capitulescences of mostly axillary branchlets shidnger to
slightly longer than the subtending leaves (e.g., Fig. 5B, 5D);
phyllaries 5-8, typically shorter than disk florets, selveaaitula per
branch with some phyllaries connate to near apex; (Chiapas,
Guatemala, El Salvador)

.. 9. Pentacalia phorodendroidegL.O. Williams) H. Rob. & Cuatr.

1. Capitula radiate with ray corolla limb usually modesatekserted from involucre, ray limb
usually about as long as tube.

7. Capitula obviously calyculate, calycular bracts comiylemvered with dense white-
lanate-tomentose indument, bracteoles usually about halhgsst involucre; (Costa Rica)
...................................................... 2. Pentacalia calyculatgGreenm.) H. Rob. & Cuatr.
7. Capitula usually slightly to moderately calyculate, imitwith white-lanate-tomentose
calycular bracteoles, bracteoles typically less thanaslbng as involucre.

8. Capitula broadly campanulate.

9. Stems moderately to densely villosulous, peduncles ntefjera
puberulent or villosulous; leaf blades 6—14 cm long, secondary veins
moderately prominent; disk corollas lobes 1-1.5 mm long, usualyes
than throats; (Chiapas, Guatemala, Nicaragua)

........................ 4. Pentacalia epidendrgL.O. Williams) H. Rob. & Cuatr.
9. Stems glabrous, peduncles sparsely puberulent; leaf dlades3) cm
long, secondary mostly immersed; disk corollas lobes2lrdm long, about
as long as throat; (Honduras, El Salvador, Nicaragua)
.............................. 6. Pentacalia morazensigGreenm.) H. Rob. & Cuatr.

8. Capitula cylindrical to narrowly campanulate or toabe-campanulate.

10. Capitulescences leafy-bracteate with specializge klfiptic to ovate
primary bracts; stems puberulent with collapsed bent sitripfeomes;

ray corolla limbs often linear-lanceolate; (Costa RRanama)
................................. 11. Pentacalia tonduzi{Greenm.) H. Rob. & Cuatr.
10. Capitulescences not leafy-bracteate, without spealdézge primary
bracts; stems glabrous, or when pubescent trichomes notdyentrolla
limbs elliptic-oblong.

11. Stems puberulent to glabrate; phyllaries 8; capitula 10-15-
flowered; disk corolla lobes about as long as throat; palppsttes
usually reaching to about the middle of the disk corolla tobes
(Nicaragua, Costa Rica, Panama)

............ 10. Pentacalia streptothamngGreenm.) H. Rob. & Cuatr.
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11. Stems glabrous; phyllaries 5(-8); capitula 7-11(—14)-flowered,
disk corolla lobes shorter than throat; pappus bristlesasurity

usually reaching to only about base of the disk corolla Iq(Gzsta
Rica, Panama) .........ccccccceeennnee. 12. Pentacalia wilburiiH. Rob.

5342
et =

Isotype of:

Seheco renesd Geeenm ASTandll,
ot P Freldpus. Nb st , Bt Sec

VoA - Tohn Fruab;

Missouri Botanical Garden (MO)

o
o
2
[
(7]
o
2

=

=

i
=
>
2
o
o

L82453.19%.
' 200F

Pentacalia brenesii (Greenm. &
Standl.) Pruski

det. John Pruski (MO), 2012
MISSOURI BOTANICAL GARDEN HERBARIUM

(5 2%z/)s

ngue«'- Lhowns AN g
T S

(6= Z - spe

M fooss

ISOTYPE OF:
Senecio Brenesii Greenm. et Standl.

Fidld Mus Pub. Bot. 18: 1513.1938

COSTA RICAN PLANTS
Vicinity of San Ramon, Province of Alajuela

No. 5342 Jan.16,1927
A Senecio Brenesii Greenm.et Standl
> IMAGED > e
G “;w Yo 3
? B
e BOTARIcAL > La Palme de San “amon

G“'R])E“

NEW YORK EDTANICAL‘GA N
AN
00233494

Collector: Alberto M. Brenes

Figure 26.

Isotype &enecio brenesreenm. & Standl = Pentacalia brenesgii (Brenes 5342NY).



Pruski: Digitacalia, Dresslerothamnus, Pentacalia, Zemisia 45

1. PENTACALIA BRENESII (Greenm. & Standl.) Pruski, Flora Mesoamericana vol. Bepga 444.
2018. Senecio brenestreenm. & Standl., in Standley, Flora of Costa Riugyl. Field Mus.
Nat. Hist., Bot. Ser. 18: 1513. 1939.yPE: COSTA RICA. Alajuela. La Palma de San
Ramodn, 1100 m, 16 Jan 19Btenes 534Zholotype: F; isotype: NY). Figures 2B, 24, 26.

Climbing vines, flowering branches pendent; stems few-several branchedydisrownish-
gray lanate-tomentose distally, glabrate proximally, pithd; herbage with simple trichomes with
long and curved terminal cell appendagdseaves petiolate; blade 5-9 x 1.7-4 cm, elliptic to
elliptic-ovate, subcarnose, pinnately veined, 2—4 arching secesqeer side, these forward directed,
surfaces strongly discolorous, adaxial surface glabrousighlsurface yellowish-brown, densely
lanate-tomentose, midrib visible, secondary veins thin anduol$dy indument, base broadly
cuneate to rounded, margins entire, often pressing revajugg, acuminate; petiole 0.7-2.5 cm long.
Capitulescencel0-23 x 5-10 cm, openly corymbiform-paniculate to sometimes calummaspect,
terminal and exserted from distal leaves, often alskkaaxion lateral branchlets 2-5 cm long, from
distal few nodes, branchlets subequal to slightly longer thanralibte stem leaf, ultimately in
subumbellate cluster of 3—7(—13) capitula; peduncles 3-9 mm loragetbomentoseCapitula 10—
14 mm long, disciform(discoid); 15-25-flowered; involucre 5—6 mm diaampanulate or narrowly
so, disk florets moderately exserted (or in fruit somesimarely well-exserted by ca. 5 mm);
phyllaries ca. 8, 7.5-9.5 x 1-2 mm, lanceolate, laxly tomentoggabrate, bases often quickly
indurate; clinanthial setae to ca. 0.5 mm loRay florets absent.Marginal florets (0—)1-2; corolla
slightly exserted from involucreDisk florets 15-23; corolla 8—10 mm long, campanulate, yellow,
glabrous, tube 5—6 mm long, much longer than limb, lobes 1.5-2.%ongndhorter than to about as
long as the throat; anthers 2.2—2.4 mm long, collar ca. 0.fomgnfilament collar balusterform, with
enlarged basal cells, tails about 1/2 as long as thecae, agpet@—-0.4 mm long, lanceolate-ovate,
apex obtuse; style base gradually dilated in basal ca. 0.7oramches 1.6—1.9 mm long and often
well-exserted from anther cylinder, stigmatic surfaces 2-baadedreaching to the apex, without
papillae arising between the stigmatic surfaces, apexdtpépillose (papillae varying from short to
long but more or less isomorphic), triangular in outline x&thlg papillose in distal 1/4 with papillae
smaller but otherwise similar to apical papillae, compasfeckllular material, laterally and apically
papillose, papillae 0.1-0.2 mm long, isomorphic, subequal to ussiadlster than branch diam.
Cypselae1-1.5 mm long, glabrous; pappus bristles 8-10 mm long, usually reachatgput the
middle of the disk corolla lobes, barbellate distally.

Distribution and ecology. Pentacalia brenesiis a Costa Rican endemic (Fig. 16) known
from 800—1100 meters elevation, and flowers in January and Fgbruar

Collections examined COSTA RICA. Bello 1917(CR, MO); Herrera & Chacon 492
(MO); Herrera & Schik 383(CR, MO, UC);Herrera et al. 4925CR, INB, MO, UC)

By the character combination of discolorous abaxially-toosnteaves and at maturity large
capitula (Fig. 26),Pentacalia brenesiis remarkable and unequaled in Central America. hése
characters it closely matches Colombi@n popayanensigHieron.) Cuatr., which is a different
radiate-capitulate species. Similarly, other largetoégie species, e.g., Peruvidh carpishensis
(Cuatr.) Cuatr., Boliviar®. dictyophlebigGreenm.) Cuatr., MesoamericBnepidendraBolivian P.
epiphytica(Kuntze) Cuatr., and MesoamericBnmorazensisalso differ fromP. brenesiiby radiate
capitula; moreover, each is concolorous-leaved.

The style branches dentacalia brenesioften have a central papillose apiculum Fig. 2B),
recalling bothDresslerothamnuandOrtizacalia, never have distal papillae between stigmatic lines,
as inOrtizacalia The style branch apex Bf brenesiis sometimes triangular in outline (Fig. 2B), as
often occurs iDresslerothamnugoo, but herbage trichome characters distinguish the tnerge In
species of the Peruvian-Bolivia®. oronocensigDC.) Cuatr. group, we find the apiculate-stylar
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condition loosely associated with discolorous leaves, but g@espof this group are relatively small-
capitulate as compared ko brenesii

2. PFENTACALIA CALYCULATA (Greenm.) H. Rob. & Cuatr., Phytologia 40: 41. 1978enecio
calyculatusGreenm., Bot. Gaz. 37: 419. 1904yPE: COSTA RICA. Cartago. Volcan
Turrialba, 2700 m, Jan 189Bjttier 7503/ 13242 (lectotype, designated here: US-1404140
ex J.D. Smith herb.; isolectotypes: G-3, MO, US-2). Batimbers are cited in the
protologue. It seems as though 7503 is Smith exsiccatabulimn number, and that 13242
is the Pittier collection number. The US lectotype &i®lisolectotype each include both
numbers. None of the sheets seen by the author include a hied-determination in the
hand of Greenman. Figure 25B.

Woody vines to 10 m tall; stems closely arachnoid-tomentose to quipkilgerulent or
glabrate, pith solidLeavespetiolate; blade 2.5-6 x 1.3—4 cm, elliptic to ovate, subcarposeately
veined, usually with 2-5 pairs of partly immersed archingsgaries per side, tertiary venation
indistinct, surfaces concolorous, glabrous or midrib adlsgpéaachnoid-puberulent, base cuneate to
sometimes obtuse, margins entire, apex acute(—acumina@nttimes obtuse; petiole 1-2 cm long.
Capitulescenceterminal, broadly corymbose-paniculate, moderately demsigout specialized large
primary bracts, few-bracteolate, branchlets arachnoid-tmsenultimate clusters with capitula not
fasciculate, bracteoles to 10 mm long, lanceolate; peesirict7 mm long, arachnoid-puberulent,
often 1-2-bracteolate, bracteoles usually arachnoid-pubescentiite-lanate-tomentoseCapitula
radiate, 8-11 mm long, 8-12-flowered, obviously calyculate; invel=+#4 mm diam., narrowly
campanulate, at anthesis slightly shorter than disk tpre fruit the persistent disk corolla
sometimes exserted 3—4 mm from involucre; phyllaries 5-6(-72-2% mm, broadly lanceolate to
ovate, sparsely arachnoid-puberulent to glabrate, apex acuwbtuse, often fimbriate-papillose;
calycular bracts 2-3(—4), 3—4.5 mm long, usually about half as Bnyalucre, elliptic to obovate,
completely covered with dense white-lanate-tomentose indumBaty florets 2-5; ray corolla
yellow, glabrous, limb 3—4 mm long, about as long as to slightlstehithan tube, elliptic-lanceolate.
Disk florets 6-7; corolla 5.5-7 mm long, narrowly funnelform, yellow, glabrdolses ca. 1.5 mm
long, triangular-lanceolate, slightly shorter to about @agylas throat. Cypselae 1-2 mm long,
glabrous; pappus bristles 4—6 mm long, usually reaching to abowmiddée of the disk corolla lobes.

Distribution and ecology. Pentacalia calyculatas a local endemic known only from
montane areas (e.g., Volcan Irazu, Volcan de Turrialbali@wa de Talamanca) of Costa Rica. It
occurs from 2000—-3300 meters elevation, and flowers from (Augustejhber—February.

Representative collections COSTA RICA. Garwood et al. 344BM, MO-2); Jiménez
2649 (MO, NY); Pittier 16985 (US); Standley 3520§US); Wilbur & Teeri 13745(MO, US);
Williams et al. 24444NY, US).

This species was cited in the protologue as discoid, arskssle-capitulate in Standley
(1938), but instead is radiate and short-pedunculate.

3. PFENTACALIA CANDELARIAE (Benth.) H. Rob. & Cuatr., Phytologia 40: 41. 197&enecio
candelariaeBenth., Vidensk. Meddel. Dansk Naturhist. Foren. KjgbgnH.852: 108. 1853.
TyPE: COSTA RICA. San José/Cartago Candelaria, 6000 ft, 185Qersted 14&holotype:
K). [Anisotype in C was not found in IDC microfic2204]. Figure 10D.

Climbing vines, stems often densely crisped-pubescent (Fig. 10D; thegmed trichomes
have been loosely described elsewhere as torulose forthayi villosulous to subglabrous, larger
stems sometimes narrowly fistulose; herbage (when pubesegiht)crisped trichomes. Leaves
petiolate; blade 6-9 x 2—-4.5 cm, lanceolate to elliptic or dessmonly elliptic-ovate, subcarnose,
thinly pinnate-veined or sometimes indistinctly pinnate vg#sondary veins sometimes immersed,
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typically with 3—6 visible secondary veins per side, these mtaderéorward directed, tertiary
venation immersed or slightly visible and forming a very loageulum with areolae 2-5+ mm
diam., surfaces sparsely crisped-puberulent to glabrous, basate to obtuse or less commonly
rounded, margins entire, apex acute to attenuate; peti®l @m long. Capitulescencemostly
terminal, sometimes on axillary branches but then often abéutimes as long as the often large
subtending leaves of main stem, pyramidally corymbiformedaie, each branchlet subtended by a
linear-lanceolate bracteole 2-4 mm long, branches and branaldetlly crisped-puberulent or
villosulous, ultimate branchlets mostly racemose withmalte capitula mostly subsessile and in
subfasciculate clusters, 3-7-capitulate, infrequently capialeays pedunculate, branchlets in
herbarium material often dries flattened; peduncles 0-2(—8) long, crisped-puberulent or
villosulous, sometimes few-bracteolate, bracteoles 1-2 mm loagally much shorter than 1/2 as
long as the phyllaries, lanceolate to ellipti€apitula 6—8 mm long, disciform, 8-14-flowered;
involucre 3—4.3 mm diam., broadly cylindrical, disk florets oslightly exserted to well-exserted,
basal disk sometimes broadened and indurate, phyllaries usualy-8, x ca. 1.1 mm, lanceolate to
lanceolate-ovate, typically free or rarely a few coariat near apex, glabrous or sparsely crisped-
puberulent, apex usually acute, sometimes ciliate-fimbrilleéycular bracteoles ca. 1 mm long,
lanceolate, subglabroufay florets absent.Pistillate marginal florets 1-3, noticeably smaller than
disk florets, corolla sometimes quickly deciduous; cordHa.5 mm long, usually yellow or pale
yellow, lobes 1-1.2 mm longDisk florets 7—11; corolla 4.8-5.6 mm long, usually yellow or pale
yellow, glabrous, lobes 1.3-2 mm long, about as long as thpyagding with anthers exserted and
collars sometimes visible, filaments included in coroitdges with faint medial nerve sometimes
visible. Cypselael-2 mm long, glabrous; pappus bristles 4-5.3 mm long, mostly tesearsually
reaching to about the middle of the disk corolla lobes, emistat few cells slightly more scabrid with
spreading tips nearly as long as bristle width.

Distribution and ecology. Pentacalia candelariags a common regional endemic known
only from Costa Rica and Panama. It occurs from 800-2000 nedésetion, and flowers mostly
from February to May.

Representative collections COSTA RICA. Fletes 4(INB, MO, NY; weak-puberulent,
pedunculate-capitulatefzémez 2007%K, MO, NY, TEX, USM); Gémez et al. 21066CR, MO,
TEX); Haber & Zuchowski 1052(F, MO, UC);Herrera 3767(CR, MO, UC);Herrera 6012(INB,
MO; weak-puberulent, pedunculate-capitulate; cited in M@@b7: 161 afentacalia"parasiticus
[sic]); Standley & Torres 5113@M0O); Wilbur 14351(MO, NY, US). PANAMA . Churchill et al.
4573 (MO, US); Hammel 6290KSC, MO-2; cited in haste by Pruski and Robinson 201®.as
hammelij but subsequent slower-paced SEM study showed the trichomesstmie);Sytsma and
D'Arcy 3633(MO); van der Werff & Herrera 7228M0, US).

Standley (1938) mentioned that "considerable variationP.icandelariae that Greenman
used a non-published name for some specimens, and that thespeiyens may "represent as
many as three entities." The species generally hagfflogvbranches crisped-pubescent and ultimate
capitula subfasciculate, but some collections have pedundak-puberulent, and non-fasciculate
capitula as irP. parasiticaandP. phorodendroidesut the capitula . candelariaeare smaller and
the species is more southerly distributed. Some matkriatrmined as disciforf. candelariagby
Standley (in sched.), is instead radiBtestreptothamna Also, it seems possible that some variation
noted by Standley, is instead in reference to low-el@valt material ofP. phanerandraor to near
look-alike D. schizotrichus It seems Standley may have been referencing variaéieed on both
subglabrous plants and radiate plants of other specithougih Panamaniab. hammeliiin gestalt
is similar (viz the Pruski and Robinson 2018 misdeterminabbrHammel 6290cited asD.
hammeli), it seems unlikely that Standley was referencing theépfaom Panama.
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4. PENTACALIA EPIDENDRA (L.O. Williams) H. Rob. & Cuatr., Phytologia 40: 41. 1978enecio
epidendrusL.O. Williams, Phytologia 31: 440. 1975TYPE: MEXICO. Chiapas. Near
crest of ridge on road from San Cristobal de las Casaenejapa, Chamula paraje of Las
Ollas, 8300 ft (= 2530 m), 19 Feb 195 ¢eedlove 9053holotype: MICH; isotypes: CAS-3,
ENCB, F, NY, TEX, WIS).

Woody vines stems moderately to densely villosulous, often fistyltiiese on herbarium
sheets relatively thickLeavespetiolate; blade 6-14 x 4.5-9 cm, ovate, subcarnose, pinnately veine
with 4-8 moderately prominent forward-directed secondariesige, surfaces concolorous, adaxial
surface subglabrous or midrib sparsely villosulous, adaxgdbrsely villosulous, base cuneate to
obtuse, sometimes obliquely so, margins entire, apex sxot#use but mucronate; petiole 1.5-3 cm
long. Capitulescencecorymbiform-paniculate, terminal or on spreading axillagniches to (5—-)30
cm long, much longer than subtending leaves, main branchesdiséeteut without specialized large
primary bracts; peduncles 5-15 mm long, moderately puberulenia@aswdus, often indistinctly 1—
few-bracteolate. Capitula 9—13 mm long, radiate, 20—30-flowered, loosely few-calyculat@licre
4-9 mm diam., broadly campanulate at anthesis, disk flarelfisexserted with most of limb fully
visible; phyllaries 8, 4.5-8 x 1.5-2 mm, noticeably shortan tHisk florets, narrowly oblong to
ovate, usually puberulent; calycular bracteoles 1-few, 1-2.5ang) usually arising from base of
subinvolucre; clinanthium crest evideriRay florets ca. 5; corolla yellow, glabrous, limb 5-6 x 1—
1.5 mm, about as long as tube, oblanceolate, 4-7-neBisH.florets 15-25; corolla 7-8.5 mm long,
funnelform, yellow, glabrous, lobes 1-1.5 mm long, usually shangemn throat; anthers 2.5-3 mm
long, connective often resinou€ypselael-2 mm long, glabrous; pappus bristles usually 5-7 mm
long, nearly as long as disks and reaching to about the mitithe disk corolla lobes, apical cells
pointed or a few bristles with cells sometime bulbous-obtuse

Distribution and ecology. Pentacalia epidendr& an infrequent regional endemic described
from Chiapas and Guatemala, and extending southeastwacdNic&ragua, where it is rare.
Nicaragua material was determined by Neil HarrimarD(iion et al. 2001), and is relatively low-
elevational. The Guatemalan paratype is immature, ad bgt&/illiams (1976: 410), but the species
has more recently been collected flowering on Sierfasi®dinas. The species is known to me from
only half a dozen collections, two of these imperfePentacalia epidendraccurs from (1100—
)1500-2700 meters elevation, and flowers from January to March.

Collectionsexamined GUATEMALA. Peia-Chocarro et al. 292BM, MO); Steyermark
42889 (F, MO). MEXICO. Chiapas. Breedlove 9053type as cited above)Bfeedlove 31764
(CAS n.v., web shows and imperfect sheet, referred by 8arkd90 to extra-Mesoamericdh
venturag; Breedlove 49771CAS, MO); Breedlove & Almeda 58098CAS, US). NICARAGUA.
Williams et al. 23508F, NY; in bud, but stems villosulous and secondary lessvgrominent).

Among Central American specieB, epidendramay be recognized by its radiate capitula
with campanulate involucres, villosulous herbage, and laeghyl leaves with prominent arching
secondary veins. Barkley (1990) provisionally referBrgedlove 317640 P. venturae(T.M.
Barkley) C. Jeffrey, a plastic-capitulate specieginglly described as radiate, but which sometime
has marginal florets with staminodia and pseudobilabiattellas. | findBreedlove 317640 have
typical radiate capitula and thus this collection fits camafbly within eitherP. morazensisr more
likely P. epidendra.

5. FENTACALIA MATAGALPENSIS H. Rob., Phytologia 40: 43. 1978TYPE: NICARAGUA.
Matagalpa. Near Sta. Maria de Ostuma, between Matagalpa ancedamol500 m, 20-24
Feb 1963Williams et al. 2503¢holotype: US; isotypes: F-2, NY). Figure 27.

Climbing vines; stems much-branched, pale brown, distaiBpidulous to subglabrous,
internodes often elongate, at least some trichomes obligppgndagedLeavespetiolate; blade
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2.5-6 x 1-2.3 cm, elliptic, subcarnose, thinly pinnately veinedallyswith 2—4 visible arching
secondary veins per side, surfaces concolorous, glabrous,chasate, margins entire, apex
acuminate; petiole 0.5—-1 cm lon@apitulescencemostly axillary, branches longer than subtending
leaves (position typically apparent on herbarium specimemsstly 10-20 cm long, each pyramidal
and moderately longer than subtending leaf, ultimate capitbfasciculate; peduncles 1-4 mm long,
densely crisped-hirsutulous, usually 1-4-bracteolate or capitacalyculate, peduncular or
calycular bracteoles 1-1.5(-2) mm long, sessile, elliptic-ovateartaceous. Capitula
inconspicuously subradiate, 6.5-8.5 mm long, 5-7-flowered; involu&é 2nm diam., cylindrical,
moderately shorter than florets; phyllaries 5, 56 x 1-1.5 mntetdate to elliptic-lanceolate,
glabrous, margins very narrowly scarious, apex acute to@bRigy florets indistinct, 1-2; corolla
reportedly white (but this perhaps in reference insteadderted anther thecae), glabrous, tube 3-4
mm long, limb 2-2.5 x ca. 0.5 mm, shorter than tube, elllpticeolate, limb about as long as disk
anther cylinders and somewhat falsely resembling th&isk florets 4-5; corolla ca. 6 mm long,
reportedly white, glabrous, lobes 1.5-2.5 mm long, lanceolateetémes longer than the throat,
lobes spreading to recurved with anthers, collars, anuditds visible; anthers ca. 2 mm long; style
branch distally abaxially and marginally papillose, papilla-0.2 mm long. Cypselae1-2 mm
long, glabrous; pappus bristles ca. 5 mm long, bristle apatisl pointed.

Distribution and ecology. Pentacaliamatagalpensids an uncommon regional endemic
known only from Nicaragua. It occurs from 900-1500 meters elevatmhflowers in February and
March. It has been collected in fruit in April.

Representative collections.NICARAGUA. Pipoly 6076(MO); Rueda et al. 1336@MO);
Rueda et al. 1343IMO); Rueda et al. 1594{MO0O).

Pentacalia matagalpensis the onlyPentacaliatypified by material from Nicaragua. The
type of P. matagalpensisl. Rob. was distributed &enecio candelariaevhich occurs in Costa Rica
and Panama, and differs by its disciform capitula weitiht phyllaries. By its five phyllaries P.
matagalpensigs similar toP. wilburii, and by its long axillary capitulescences is similarPto
phorodendroides

Pentacalia matagalpensis keyed here as inconspicuously subradiate following |éaeaid
its corollas have been called white, which seems odudeévistam (1978) stated the adaxial surfaces
of the ray corolla limbs of white-rayed Senecioneae arergiyneapillose, but at low magnifications
those ofP. matagalpensiseem neither obviously papillose, nor oblong-tabular cellEge corolla
color of P. matagalpensiseeds further observation.

6. PFENTACALIA MORAZENSIS (Greenm.) H. Rob. & Cuatr., Phytologia 40: 44. 1978enecio
morazensisGreenm., Ceiba 1: 122. 1950TYPE: HONDURAS. Francisco Morazan.
Mountains above San Juancito, 2000 m, 25 Mar 194Biams & Molina 13976(holotype:
MO; isotypes: EAP, F, MO). The sheet in F is arnagt. Figures 22B, 28.

Pentacalia magistr{Standl. & L.O. Williams) H. Rob. & CuatrSenecio magistiStandl. & L.O.
Williams.

Climbing vines, 1-3+ m tall; stems glabrous to infrequently sparsely toosentoften
fistulous. Leaves petiolate; blade 4-8 x (1.5-)2-3 cm, elliptic-lanceolate to sSorest ovate,
subcarnose, pinnately thin-veined, 4-5 mostly immersed archoogday veins per side, surfaces
concolorous, glabrous, base broadly cuneate to obtuse, mangins, apex acuminate to acute;
petiole 1-1.5 cm long.Capitulescencecorymbiform-paniculate, terminal or on spreading axillar
branches longer than subtending leaves, sometimes with reldsikgdybracts subtending branchlets;
peduncles 5-15 mm long, typically sparsely villosulous eslibedimmediately below involucre,
infrequently glabrate, often 1-3-bracteolate, bracte®l&s mm long, sessile, linear-lanceolate, thin-
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chartaceous Capitula radiate to (on poor soils) rarely seemingly disciform, 10—falong, 22—38-
flowered; involucre 5-8 mm diam., broadly campanulate at asthdsk florets well-exserted;
phyllaries 8-13 (often on a single plant), 6-7 x 2-3(—4) mm, lire@eblate to oblong, glabrous
except at the ciliate-fimbriate apex, some phyllariesliypadnnate, apex acute to obtuse; calycular
bracts 1-few, 3—6 mm long, usually linear or very narrowly ratgalate, often arising from base of
subinvolucre, often half as long to as long as involucre, sligiptgading, sometimes drying much
paler in color than phyllariesRay florets 5-8; corolla yellow, glabrous, tube 3—3.5 mm long, limb
4-7 x 1-2.5 mm, elliptic to oblong, usually about as long as tabelyrsome per plant deeply
bilobed to near tube, with lobules 1-2 mm long and thus thesedpitula seemingly disciform.
Disk florets 17-30; corolla 5.5-6.5 mm long, yellow, glabrous, lobes 1.5-2 mm long, abdomng

as throat. Cypselae (immature) 1-1.8 mm long, glabrous; pappus bristles 7-8 mm long, yusuall
reaching to about the middle of the disk corolla lobes, amield pointed, pre-anthesis bristles
sometimes clavate distally.

Distribution and ecology. Pentacaliamorazensiss an occasional regional endemic long-
known only in Honduras, but more recently collected in botls&Vador and Nicaragua, where it
seems less frequent. It was not reported in Nicerdy Harriman (in Dillon et al. 2001Pentacalia
morazensisoccurs from 2000-2600(—2800) meters elevation, and flowers mostly Jammary—
March(—=April).

Representative collections. EL SALVADOR Martinez 874(B, EAP, LAGU, MO);
Tucker 1028US). HONDURAS. Dario 347 (EAP, KSC, MO);Evans 1473K, MO, NY); Evans
1524 (EAP, KSC, MO, TEFH)Kelly et al. 16124MO, TRIN); Molina 5050(F, US; type collection
of synonymousSenecio magistristems sparsely tomentos®)olina 13752(NY, US); Molina 17423
(NY, US); Molina 23397(NY, US); Molina 23404(NY, US); Molina et al. 3131§MO); Williams &
Molina 13705(MO); Williams & Molina 17104EAP, MO; paratype).NICARAGUA . Stevens et
al. 32812(MO; voucher of photograph used here as Fig. 238)vens & Montiel 3428310).

Williams (1984) gavePentacalia morazensias the only regional "forest inhabiting, fleshy-
leaved vine." By radiate capitula with broad involucreggF22B, 28),P. morazensiss among
Central American species similarPo epidendrabut in Honduras may be mistaken Rarparasitica
as well. Robinson and Cuatrecasas (1978) recognized axtdistimorazensiby clavate pappus
bristles andP. magistriby apically narrowed pappus bristles, whereas Williams (1984 )Pauski
and Robinson (2018) treat®d magistriin synonymy ofP. morazensis The pappus bristles in this
species seem more typically clavate in young flower, bat-@othesis are often apically narrowed.
While the clavate pappus bristle condition (not as extremeegsis®lonticalia firmipes Fig. 3E)
was used by Robinson and Cuatrecasas (1978) to distinguistagistrj its type Molina 5050Q is
otherwise a good match fé&. morazensis A few imperfect Honduran plants, perhaps a poor soil
ecotype, resemblB. morazensignd have somewhat clavate pappus bristles, but appeaormiiscif
These imperfect Honduran plants may be the same thisbiN (2008) calledP. parasitica In
OaxacaBreedlove & Sigg 6589Was determined by B.L. Turner (in sched.Pasnorazensisbut is
referred here t®. parasitica

Barkley (1990) provisionally assigned two Chiapas collectionsugg Breedlove 31764
to Pentacalia venturagT.M. Barkley) C. Jeffrey, a taxon that he comparedPtomagistrj P
morazensisP. parasitica andP. phorodendroidesHere, these collections from Chiapas are referred
to P. epidendrabut because | have not seen the type material from Werafithe very similaP.
venturae it is placed adjacent to, rather than in synonymk.a#pidendra
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7. PENTACALIA PARASITICA (Hemsl.) H. Rob. & Cuatr., Phytologia 40: 44. 197&enecio
parasiticusHemsl., Biol. Cent.-Amer., Bot. 2: 244. 188acalia parasitica(Hemsl.) Sch.
Bip. ex A. Gray, Proc. Amer. Acad. Arts 19: 53. 188%NErPES: MEXICO. Veracruz.
Orizaba, Mar 185%otteri 1087(G, K-HOOK). MEXICO. Veracruz. Vallée de Cordova,
24 Feb 1866Bourgeau 192¢BR, K, MPU, P, US).MEXICO. Veracruz. Mirador, 1842,
Liebmann 165 (8873(C-2, GH, K, P; the two sheets in C laEbmann 165 (8873are on
IDC microfiche 2204 set, 192.1.1-192.1.2; the sheet in GH isgarfeat and drawing of sheet
1in C, the sheet with a single large brar@8iy3may be the collection number, dE5is the
number in the protologue, albeit perhaps a species njiimber

[Lectotypification is neither nomenclaturally nor taxonomigatieeded, and | simply follow
traditional application of the name using the circumsicripmethod. Study in NY, US, and MO
over the years hints that each of the three syntypPs mdirasiticarepresents the same disciform
taxon, and it seems unlikely that any K syntype sheetsirmtead radiateP. venturae
Nevertheless, lectotypification will be proposed only wieach K syntype is in hand, critical
details of the florets of each are studied simultarigpasd can be confirmed to represent a
single taxon.]

Climbing vines; stems glabrous or subglabrous; herbage glabrous or subglalireages
petiolate; blade 4-9 x 1.4-3 cm, elliptic-ovate to ovate, subsaympinnate-veined with 2—4 visible
or immersed arching secondary veins per side, tertiarytisenasually not visible, when visible
tertiary venation forming an extremely loose reticulumhwareolae ca. 5+ mm diam., surfaces
concolorous, glabrous, base cuneate to obtuse, margins ap@seacuminate to attenuate; petiole
0.4-1.2 cm long. Capitulescenceto 20+ x 15+ cm, mostly terminal, pyramidally racemase
cymose-paniculate, leafless, proximal lateral branches to cifi+long, ultimate 2—4 capitula
pedunculate, usually well-spaced (sometimes closely dpageeduncles 1-5(-7) mm long,
puberulent or subglabrous, sometimes weakly 1-2-bracteolate oulaagi-2-subcalyculate,
bracteoles ca. 1-1.5 mm long, sessile, lanceolate, chautac€apitula disciform (?sometimes
discoid), 8-10.5 mm long, (15-)19-23-flowered; involucre 2.5-4 mm diam., progtihdrical,
florets usually only slightly exserted to rarely post-fuéll-exserted; phyllaries usually 8, (5-)6.5-9
x 1-1.5 mm, about as long as disk florets, lanceolate to ellgnceolate, typically free, glabrous or
rarely apex ciliate-fimbrillate, apex acute to obtuse; @dfr bracteoles usually 1-4 and 1-3.5 mm
long. Ray florets absent. Marginal pistillate florets usually (4—)5, sometimes loosely associated
with an individual phyllary and not much exserted from itola 5-6 mm long, yellow, lobes ca. 1
mm long. Disk florets (11-)14-18; corolla 6—7.5 mm long, yellow, glabrous, tube longer than or
subequal to limb, lobes 1-1.5 mm long, usually shorter thahdotas long as throat; anthers ca. 2
mm long, tails ca. 0.2-0.3 mm long, shorter than to abotiakdbng as collar Cypselae1-2 mm
long, glabrous; pappus bristles 5-7 mm long, 1(-2)-seriate, usaatthing to about the middle of
the disk corolla lobes, apices sometimes obtuse.

Distribution and ecology. Pentacaliaparasiticais an infrequent regional Atlantic slope
endemic known only from Mexico and Guatemala. It may alsoroecHonduras. The species
flowers mostly from October to April, and occurs fron®dQ—)1000—2300(—2700) meters elevation.

Representative collections GUATEMALA . Contreras 945MO, TEX, US; with budding
disciform capitula, elongate phyllaries, and mostly sterhinal capitulescences). HONDURAS.
House 113.v., cited by Nelson 2008, but neither seen nor verifiethbyauthor, may perhaps be
the P. morazensiike imperfect plants with somewhat clavate pappus bsisteen by the author].
MEXICO. Chiapas. Cited by Redonda-Martinez and Villasefior-Rios (2011) arnas¥éitior (2016).
Oaxaca Breedlove & Sigg 65897CAS, MO, TEX; distributed a®. morazensjs Garcia 157
(MEXU n.v., cited by Redonda-Martinez and Villasefior-RI0&1);Lorence et al. 4342MO, NY);
Torres & Martinez 4831MO; from Cerro Baul within a few km of the border wiiniapas, appears
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to be a short involucral variant Bf parasiticg. Puebla Cited by Villasefior (2016: 93Veracruz.
Purpus 816QMO, US); Schaffner 35§P).

Pentacalia parasitica is recognized by its terminal capitulescence of discifaapitula
(given as discoid in the protologue) with an involucre of efgée¢ phyllaries nearly as long as the
florets. Pentacaliaparasiticais, among regional species, similar to both MexiParguerrerensis
(T.M. Barkley) C. Jeffrey and Pacific-slope Mesoaican P. phorodendroidesboth of which differ
from P. parasiticaby their relatively short involucres, with Bhorodendroidesliffering further by
its axillary flowering and its adjacent phyllaries often caten

Material of Pentacalia parasiticdrom Oaxaca may have involucres much shorter than the
disk florets as typical dP. guerrerensisbut otherwise, especially in lacking the large calychiact
of P. guerrerensisthe Oaxacan material seems to mdectparasitica Torres & Martinez 4831
(MO) from Oaxaca, on the western foot of Cerro Baul withifew km of the border with Chiapas,
appears to be another unusually short involucral disciforranmaof P. parasitica Some collections
from Guatemala and Chiapas formerly referre® tparasiticahave axillary capitulescences and are
now referred td®. phorodendroides

Breedlove (1986: 54) citedlatuda 5461from Chiapas aPentacalia parasiticabut instead
this collection is a paratype &. phorodendoides Barkley (1975: 1272) referred material from
Panama t&enecio parasiticydutKirkbride & Duke 977cited by Barkley aSenecio parasiticyss
instead the type dbresslerothamnus hammelilOf material of the three collections (two imperfect
cited in the Flora of Panama, Barkley (1975) says they pgpsspresent “more than one entity.”
Robinson and Cuatrecasas (1978) and Pruski and Robinson (2018) éxtlisdespecies from
Panama, and instead give its distribution as only MegGecatemala, and possibly Honduras.

8. FENTACALIA PHANERANDRA (Cufod.) H. Rob. & Cuatr., Phytologia 40: 44. 1978enecio
phanerandrusCufod., Arch. Bot. (Forli) 9: 203 (as "103"). 1933.YyPE: COSTA RICA.
Alajuela. Volcan Poéas, 2400 m, 25 Apr 1930ufodontis 544(holotype: W; isotypes: F,
MO). Figures 2D, 6C, 22C-D, 29.

Sprawling shrub with hanging branches to climbing vines 1-5 m tall; stems rbuahehed,
often at nearly right angles, pluristriate, hirsutulous-puleetulat least in axils to sometimes
subglabrous, pith solid, trichomes uniseriate, several-cqlkg@nt. Leavespetiolate; blade 2.5-8 x
1-2.8 cm, lanceolate to elliptic, chartaceous to stiffly gianately veined, secondary veins not
immersed, 6-13 per side, spreading at nearly right anglesdmbmiertiary venation visible and
forming reticulum, surfaces concolorous, glabrous, base curteatebtuse, margins usually
denticulate or dentate with 10-17 teeth per side or lesgiéntly subentire, apex usually acute to
acuminate; petiole 0.5-1.4 cm lonGapitulescenceterminally corymbiform-paniculate on the many
elongate (10-25 cm long) distal axillary laterally spreading dbv@sy branches much longer than
subtending leaves, ultimate capitula 3—10 in 1-2 cm diam. clupttancles 2-5 mm long, crisped-
puberulent, often 1-2-bracteolate; bracteoles ca. 1 mm longileseslliptic-lanceolate, thin-
chartaceous.Capitula disciform or sometimes discoid, 57 mm long, 10-14-flowered; invelucr
usually ca. 2(-2.5) mm diam., shorter than florets, broagigdrical, usually loosely 2—-5-calyculate,
calycular bracteoles 1-3 mm long, elliptic-lanceolate; phylla8ie8.8—4.2 x 0.8-1.2 mm, linear-
lanceolate, typically free, often 3-costate proximad/igbrous or apex sometimes fimbrillate, base
often gibbous, usually narrow-margined, apex acute to obtrag florets absent.Marginal florets
(0-)1-2; corolla 4-5-lobedDisk florets 10-12; corolla 3.5-4.5 mm long, white, glabrous, lobes 1.2—
1.7 mm long, usually much longer than the throat, often recuresdrat resin duct often visible;
anthers usually well-exserted, sometimes pale violet;sstfien directed outward, margins distally
papillose, apex sometimes also papillo§ypselae1l-1.5 mm long, glabrous, pappus bristles 3-3.5
mm long, 2-seriate with some bristles distinctly insevi@tin outer series.



Pruski: Digitacalia, Dresslerothamnus, Pentacalia, Zemisia 55

Distribution and ecology. Pentacalia phanerandré a locally common regional endemic
known only from Costa Rica and Panama, most often on vadsaand the Cordillera de Talamanca.
It occurs from (1300-)1500-3300 meters elevation, and flowers mastiyJanuary—May(—July).

Figure 29. Floral characters of white-floweieeintacalia phanerandraA. Anther cylinder (upper right) and
disk corolla. B. Bifid style, with branch on right shogithe 2-banded adaxial stigmatic surface. C. Obconic,
glabrous, immature cypsela. D. Immature cypsela beseisg symmetrical mid-sized carpopodium and
several rows of carpopodial cells. (Frean der Werff & Herrera 7236MO).
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Representative collections COSTA RICA. Almeda & Nakai 380US); Grayum &
Quesada 7433MO, TEX); Greenman & Greenman 539®10); Hammel et al. 19484CR, MO);
King 6436(MO, NY, US);King & Castro 10005§MO, US); Morales 7533MO); Pittier 2050 (US);
Rodriguez et al. 10662NB, MO); Standley & Valerio 50544MO, US); Tonduz 1894(US):
Williams 16280(MO). PANAMA. Davidse et al. 25466MO); GOmez et al. 2266MO, US);
Hammel 7384MO, US);Klitgaard et al. 83%BM, MO, PMA; in PMA web database &s wilburii);
Monro & Knapp 5175BM, INB, MEXU, MO, PMA,; voucher of photographs used haras Fig.
22C-D);van der Werff & Herrera 723@MO, US).

By its leaves that are chartaceous, pinnately veineel) aitate and dentate and by its white
or ochroleucous corollas (Fig. 22C-entacalia phanerandrés obviously similar to a group of
otherwise South American species centering alBoudrborea the generitype (Figs. 3B, 8A, 23).
Pentacalia phanerandras the only Central American member of this tightly kspiecies group.
Pentacalia phanerandrag endemic to Central America and was named fovéis-exserted anthers.
The species is now known from both Costa Rica and Panamaabubng-known from only Costa
Rica (viz Greenman 1950; Robinson and Cuatrecasas 1978). \B&tRIES) did not report the
species in Panama, Rtphanerandras now known from several Panamanian collections.

As an aside, one noteworthy range extension of a relatecgspececorded here. Colombian
Pentacalia chaquiroensi&reenm.) Cuatr. is the. arboreagroup member geographically nearest to
Central America.Pentacalia chaquiroensisas long-known from only the type (Diaz-Piedrahita and
Cuatrecasas 1999) collected near Paramo de Chaquiro about 286Wkof Panama. The type is
labeled as Bolivar, but instead is in Cérdoba along the morfrentier with Antioquia. The species
was not listed in Antioquia, Colombia by Pruski and Fomg2011), but is documented here as new
to Antioquia, where it is known to the author from eight coitets in paramos and montane forests.
The voucher information ig2entacalia chaquiroensigColombia. CordobaRennell 4290 holotype
NY, isotype MO);Antioquia (Alzate et al. 45234716 483Q Atehortla et al. 1253Callejas &
Uribe 1230% Fonnegra et al. 4369Pipoly et al. 1855518558 specimens of each at MO)].
Pentacalia chaquiroensisccurs from 2200-3400 meters elevation, and should be looked for in
Panama along the Colombian border on Serrania del Dariéro (Catarcuna, 1875 m), Alturas de
Nique (1700 m), and on Serrania de Pirre (ca. 1450 m). Pleeds in Panama, however, are several
hundred meters lower in elevation than the lowest redoelevation forP. chaquiroensisin
Colombia.

Standley (1938) noted that "tuberculate-scabrous” indumentacteeazed Pentacalia
phanerandra in reference to the stiff trichomes of the dense-pulmésstemmed plants, although
weaker pubescent plants often have merely crisped trichame then mostly in the inflorescence.
Basically, the stems are more pubescent than the siftleglabrous or glabrous leaves. Standley
(1938) noted that some plants have distinctly narrow lethatsare subentire, thus atypical for the
species. From material in front of me it appears shah variation is environmental, and the entire
lanceolate leaves plants are generally from the lower tedevéhan are the typical ovate dentate
leaved plants.

9. PFENTACALIA PHORODENDROIDES (L.O. Williams) H. Rob. & Cuatr., Phytologia 40: 44. 1978.
Senecio phorodendroidésO. Williams, Phytologia 31: 445. 1979 YPE: GUATEMALA.
Escuintla. Finca Monterrey, south slope of Volcan de Fuego, 1140-126D Fep 1939,
Standley 64554holotype: F). Figure 25C.

Pentacalia horickiiH. Rob.
Large climbing vines stems subglabrous, internodes much shorter than the relatarebw

leaves. Leaves petiolate; blade 4.5-10 x 1-4 cm, lanceolate to elliptic ooral subcarnose,
indistinctly pinnately veined, surfaces concolorous, glabrbase narrowly cuneate, margins entire,
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apex acuminate or attenuate to infrequently obtuse; l@ddi@—1.5 cm long. Capitulescenceof
mostly axillary (position distinctive even on fragmentaeyldarium specimens) branchlets from the
distal 5-10+ nodes, corymbiform or corymbiform-paniculate, enor less cylindrical in shape,
branches 3.5-10 cm long and shorter than to slightly longer thamdirgideaves, ultimate capitula
pedunculate and usually well-spaced; peduncles 1.5-13 mm lorgyufari, often 1-3-bracteolate,
bracteoles 1-2 mm long, sessile, lanceolate, chartac@apstula disciform or sometimes obscurely
very short-subradiate with limb or limb-like spreading tinloaes of marginal florets held within
involucre (sometimes both conditions on single individuals)-%% mm long, 10-18-flowered,
involucre 2—-3.5 mm diam., narrowly campanulate, disk floretiéexserted, not obviously calyculate
to sometimes loosely few-calyculate; phyllaries 5-8 (8ecpalescing into as few as 5), 4-6 x 1.2—
2.5 mm, typically shorter than disk florets, lanceolat®vate, glabrous, apex acuminate to obtuse,
several capitula per branch with some phyllaries connatedo apex.Ray florets characteristically
absent, but sometimes pistillate showing a very reducedniatenlimb; they are described below as
marginal florets, where they are termed subradi#tistillate marginal florets 2—3, actinomorphic
and narrowly tubular or sometimes slightly zygomorphic and sidtea corolla yellow, glabrous,
tube (3—-)4-5 mm long, longer than limb, limb 1-2 x ca. 0.5 mm andlgligfgomorphic (then limb
about as long as disk anthers and somewhat falsely riésgmihem) or 1-2.5 mm and
actinomorphically 3-5-lobed, when zygomorphic sometimes loosetyosing style trunk. Disk
florets 8-15; corolla 6-7 mm long, yellow, glabrous, lobes (1-)1.5-2.2 mm longt abdong as
throat; style branch distal abaxial surface and margiasively short-papillose, papillae to ca. 0.1
mm long. Cypselael.4-2.4 mm long, glabrous; pappus bristles 5-6.5 mm long, usually r@achin
about the middle of the disk corolla lobes.

Distribution and ecology. Pentacalia phorodendroidgs an uncommon regional endemic
known from mostly Pacific slopes in Chiapas, Guatemala Edrsalvador. It occurs in forests from
1100-2800 meters elevation, and flowers mostly from Decembeudrgbr

Representative collections EL SALVADOR. Villacorta 528 (LAGU, MO).
GUATEMALA . Horich /Blydenstein 57.247-US; of Guatemalan stock, but grown in California);
Kellerman 6805(US); Standley 8508QMO; voucher of photograph of involucres with connate
phyllaries used here)MEXICO. Chiapas. Breedlove & Almeda 5814&AS, US);Breedlove &
Thorne 3104ZCAS, MO);Matuda 546 CAS, MEXU, TEX).

Pentacalia phorodendroidess somewhat morphologically plastic in that the adjacent
phyllaries are sometimes connate (Fig. 25C), and its capitaly be either disciform or obscurely
very short-subradiate. Pentacalia phorodendroidess unusual among disciform species by its
proximal nodes often with an axillary capitulescence, thisratheristically shorter than the
subtending leaves. This axillary flowering character ocelgswhere in Central American species,
e.g.,P. matagalpensjswhich is consistently (short) radiate and has disklzotobes much longer
than throat. The involucre characters of its eight phigs sometimes fused into as few as five
overly broad phyllaries is noteworthy. The connate phyllagratter diagnoses the species among
Central American species, but occasional fusion of phg#aoccurs sporadically elsewhere in the
genus. IrP. phorodendroidethe involucre often much shorter than the florets, but tiesless the
species is similar to disciforfd. parasitica a species that occurs in the Gulf-Atlantic slopedts
and has free phyllaries about as long as the diskdlared terminal capitulescences.

Pentacalia phorodendroidewas described by Williams (1975, 1976) as "discoid." The
paratypesstandley 8508@-om San Martin Chile Verde amdatuda 546rom Chiapas were cited by
Williams (1975), respectively, 468080 and '"15461. Matuda 5461is from an elevation of 2585
meters, but was cited by Williams as from "258" metengagien.
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10. FENTACALIA STREPTOTHAMNA (Greenm.) H. Rob. & Cuatr., Phytologia 40: 44. 19%&necio
streptothamnu&reenm., in Standley, Flora of Costa Rica, Publ. Rélg. Nat. Hist., Bot.
Ser. 18: 1518. 1938.TYPE: COSTA RICA. Las Vueltas, Tucurrique, 635-700 m, Mar
1889, Tonduz 1327%holotype: GH; isotypes: Bt (as Macbride negative 15756), K, MO, P-2,
US). Figures 25A, 30.
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Figure 30. Isotype dbenecio streptothamn@ eenm. £ Pentacalia streptothamna The speC|es is radiate,
but nevertheless similar in gestaltRocandelariae (Tonduz 13275Bt).
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Woody vinesto 15 m tall; stems puberulent to glabrate, sometimaddss#, trichomes not
bent. Leaves petiolate; blade (2.5-)4-7 x 1.5-2.5(-3.5) cm, elliptic to ovat®bdanceolate,
subcarnose, with 3-5 mostly immersed arching secondariesigeer tertiary venation somewhat
distinct, surfaces concolorous, glabrous, base cuneate naate margins entire, apex acuminate to
obtuse; petiole 0.5-1(-2) cm longapitulescenceterminal on larger stems and held above leaves,
corymbiform-paniculate, not leafy-bracteate, without spieeid large primary bracts, moderately
dense, larger branchlets crisped-puberulent, subtended by-ah#rtaceous lanceolate to ovate
bracteole 5-20 mm long; peduncles 2—20 mm long, few-bracteolapedpsiberulent, bracteoles 2—
4 mm long, linear-lanceolate, often spreadi@apitula radiate, (6—)7—10 mm long, 10-15-flowered;
involucre 3-5 mm diam., narrowly campanulate, disk floretgh8li to moderately exserted,;
phyllaries 8, 5—6.5(=7) mm long, lanceolate, typically glabraufsequently puberulent) with apex
usually ciliate-fimbriate; calycular bracteoles 1-3 mm Idaggceolate to elliptic.Ray florets 2-5;
corolla yellow, glabrous, tube ca. 3.5 mm long, limb 2.5-5 x 1-1.5 eliptic-oblong, 4-nerved.
Disk florets 8-10; corolla (4.5-)5.5-7 mm long, narrowly funnelform, yellowbgas, lobes 1.5-2
mm long, about as long as throat; style branch papillae & ta mm long.Cypselael-2 mm long,
glabrous or subglabrous; pappus bristles 5-6 mm long, usually reachafgut the middle of the
disk corolla lobes.

Distribution and ecology. Pentacalia streptothamni one of the most common regional
endemic Pentacalias, and is known from Nicaragua soutlee&stnama. It occurs from 500-2600
meters elevation, and flowers mostly from February—July.

Representative collections.COSTA RICA. Burger & Gentry 8644F, MO, US);Grayum
9685 (K, MO, NY, USJ, TEX, US)Haber et al. 11029INB, MO, TEX); Herrera 5859(CR, MO,
TEX); King 6834(MO, US); Skutch 344@MO, NY, US). NICARAGUA. Wright s.n.(NY, US; the
budding NY sheet is presumably the same collection as flowéihgheet). PANAMA. Croat
37239(MO, US);Croat 66596(MO); van der Werff & Herrera 7108SC, MO).

Among Central American Pentacalid®entacalia streptothamns obviously similar tdP.
tonduzij but the two are readily distinguished by technical charsc Senecio streptothamnyB.
streptothamnpis the type of synonymouenecicsect. &eptothamniGreenm. Although the author
citation of Senecio streptothamnushe basionym, is sometimes given as 'Greenm. ex Standl.',
Standley (1938: 1419) in his introduction to the Compositaentedtfor Flora of Costa Rica, credits
'‘Dr. J. M. Greenman' who "supplied descriptions of severalspecies” (i.e.S. brenesiGreenm. &
Standl.,S. schizotrichu§&reenm. S. streptothamnuGreenm., and. tonduziiGreenm.). The author
citations attributions used by Standley are followed here.

11. RENTACALIA TONDUZII (Greenm.) H. Rob. & Cuatr., Phytologia 40: 44. 19%&necio tonduzii
Greenm., in Standley, Flora of Costa Rica, Publ. Riél. Nat. Hist., Bot. Ser. 18: 1519.
1938. TyPeE: COSTA RICA. La Palma, 1459 m, 8 Sep 1898 [as 'August’ in protologue],
Tonduz 1254Zholotype: US; isotypes: BT (as Macbride negative 15770), BM, G, GH, K).
Figures 1D, 6A, 10C, 31-33.

Scrambling vines stems puberulent with collapsed bent simple trichonaéselfy appearing
oblique-appendiculate, pith solid or sometimes narrostulbus. Main stem leavesetiolate; blade
6-12(-17) x 3.5-9.5 cm, ovate, subcarnose, with 3-5 partly immerdedgasecondaries per side,
surfaces concolorous, glabrous or subglabrous, base cuneatesneaitge, apex acuminate or acute
to broadly ovate or rounded acute; petiole 1-2.5 cm Id&bapitulescenceterminal on main axis or
on lateral branches and moderately longer than subtending leapesly corymbiform to
corymbiform-paniculate, leafy-bracteate with specialilmde elliptic to ovate, subsessile primary
bracts to ca. 4 cm long; peduncles 10-30 mm long, paucibraetepldoerulent. Capitula radiate,
9-10 mm long, 17-21(-24)-flowered; involucre 5—7 mm diam., turbinate-campamditsk florets
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slightly to moderately exserted; phyllaries 8, 6-8 mm longgdalate, glabrous with apex ciliate-
fimbriate; short-calyculate.Ray florets ca. 5(-8); corolla yellow, glabrous, tube 2.7-5 mm long,
limb 3.7-5 mm long, often linear-lanceolate and 2-nerved to oldadgt-nerved.Disk florets 12—

16; corolla 7.2—8 mm long, narrowly funnelform, yellow, glabroobet 1.5-2 mm long, about as
long as throat; anthers 2—2.2 mm long, collar ca. 0.5 mm kigkg branch papillae to ca. 0.1 mm
long. Cypselae(immature) ca. 1 mm long, glabrous; pappus bristles 4-5.5 mmrka}ing only to
about the base of the disk corolla lobes.

il . o

Figure 31. Florets and capitulaféntacalia tonduzii A. Distal portion of ray floret showing bifid styten left
and corolla limb on right. The ray corolla limbRftonduziiis often 2-nerved, linear-lanceolate, and about the
same width as a disk floret anther cylinder. B. Closefupy floret style branches showing on left the 2-
banded adaxial stigmatic surface. C. Capitula shoviiegihiseriate involucre of 8 subequal glabrous
phyllaries, short calyculus, and short ray corolla Bméaching to about the same height as the disk floret
anther cylinders. (Fromlfaro 1546 MO).
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Figure 32. Pentacalia tonduziishowing subcarnose leaves with arching pinnate venatibtateral bracteate
capitulescences.Alfaro 1546 MO).

Distribution and ecology. Pentacalia tonduziis an infrequent regional endemic known
only from Costa Rica and Panama. It occurs from 1500—-2200(—250&sretevation, and has been
collected in flower mostly in May, July, and September.



Pruski: Digitacalia, Dresslerothamnus, Pentacalia, Zemisia 62

Herb. In/stit. physico;gedéﬁftnqg. e
N T, THZ, '

s oeecs Tprcticgdl, Fasewrn
ZM_%MM;ﬁZg/ =

 Dete.

Figure 33. Post-anthesis isotypcﬁmfnecidonduiiiGreenm. %Pentacalia tonduz)i (Tonduz 12542Bt).

Representative collections. COSTA RICA. Alfaro 1546 (INB, MO); Burger & Burger
7556 (F, MO, US);Burger & Burger 7951NY); Lankaster K14QK; paratype)Morales 6205INB,
MO); Wilbur & Almeda 1678QUS). PANAMA. Correa et al. 220§MO, PMA); Hammel 747K,
KSC, MO, NY, US; material is very robust, but the plaas$ the narrow ray limbs and large primary
bracts, typical of the species).
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Variation in ray limb size ifPentacalia tonduziis noteworthy. The typical form has a short
and narrow, 2-nerved ray corolla limb, but in some matetfed limbs are larger and 4-nerved. At
one point | considered using the epitlegitopetalafor material with narrow ray corolla limbs, but |
find no significant differences in other critical chaexst and it seems best to simply circumscHbe
tonduziibroadly. Field studies are needed to study the rangeriition in ray corolla limb lengths
in this species, with the variation perhaps indicativa #latively genetically flexible taxon.

Pentacalia tonduziis notorious for having in many herbarium specimens pedd, bent,
simple trichomes. These bent trichomes are 0.15-0.3 mm longngudistal portion that is
sometimes whitish and flattened (Fig. 10C), thereby supaljiccesembling pseudostellate-to-T-
shaped trichomes d@resslerothamnus A very few trichomes appear nearly arachnoid with wispy
apices. Nevertheless, in all specimens the trichomesirapde and the plants prove to Bentacalia
Although the bent or broken trichome may hide its generioiaé$, the trichomes as seen on much
dried herbarium material nevertheless are basically diagraishe species.

Trichomes asidePentacalia tonduzimay be recognized most readily by large subsessile
flowering bracts, corymbiform-paniculate capitulescences, ardow ray corolla limbs, albeit
overall the species is very similar Ro streptothamna Although most specimens Bf tonduziihave
moderate-sized, broad-tipped leavidammel 7476seems different by its relatively long, narrower
tipped leaves and corymbiform capitulescences. The sulesesstteate capitulescences and narrow
ray corolla limbs oHammel 7476however, otherwise matchBs tonduzii Costa RicarBurger &
Burger 7556is intermediate in morphology betweklammel 747Gnd the more broad-tipped more
typical leaf form ofP. tonduzii Several collections d?. tonduziihave linear-lanceolate ray corolla
limbs (e.g.,Alfaro 1546 Fig. 31A), somewhat atypical d?entacalia but never approaching the
morphology of filiform-rayedDresslerothamnus On one handP. tonduziiseems like an overly
narrowly circumscribed (simultaneously named) segee@htP. streptothamnawhereas at other
times it seems atypical ¢fentacalia In technical characters, however, the species is showe t
both distinct fronP. streptothamnand well-placed ifPentacalia

12. FENTACALIA WILBURII H. Rob., Phytologia 40: 44. 1978.yPE: PANAMA. Chiriqui. Above
Cerro Punta towards Bajo Grande, about 6500 ft, 14 Jan W@ltyr et al. 10919holotype:
DUKE; isotype: US). Figure 22A.

Woody vines stems glabrous, sometimes with indurate ivory-white epidecells distally.
Leaves petiolate; blade 3-6.5 x 1.5-3.3 cm, elliptic to obovate, carnsgh 2—3 fully immersed
weakly visible ascending secondaries per side, withoutl@igtiary venation, surfaces concolorous,
glabrous, base cuneate to somewhat attenuate, margires ap@x acute; petiole 1-1.7 cm long.
Capitulescenceterminal on larger stems and held above leaves, broadlydeducorymbose-
paniculate, without specialized large primary bracts, moelgraense, larger branchlets subtended
by a small thin-chartaceous linear-oblanceolate bractedl® mm long; peduncles 3-10 mm long,
sparsely crisped puberulent, trichomes oblique-flagellifdew-bracteolate, bracteoles 3—4 mm long,
linear, spreading, glabrous or subglabrous, often nearly balbrg as the phyllariesCapitula
radiate, 7-11(—14)-flowered, 8-10 mm long; involucre 3—-4 mm diam., cylindrical axwowly
campanulate, disk florets slightly exserted; phyllaries 5(58y x 1-2 mm, linear-lanceolate to
oblong, glabrous with apex ciliate-fimbriate; calycular beales 3—4 mm long, linearRay florets
2-3; corolla yellow, glabrous, tube ca. 3.5 mm long, limb 3.5-4 X.&amm, elliptic-oblong, 3—6-
nerved. Disk florets 5—-8(-11); corolla 6.8—-8.2 mm long, narrowly funnelform, yellovabgbus,
tube 3.5—4 mm long, lobes 1.3—-1.7 mm long, much shorter than;tardhérs 2.5-3 mm long, tail
longer (Robinson and Cuatrecasas 1978) or shorter (per$.tlodns. filament collar; style branch
papillae to ca. 0.1 mm longCypselael.5-2 mm long, glabrous; pappus bristles 4-6 mm long, at
maturity usually reaching to only about base of the disk eolaliles.
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Distribution and ecology. Pentacalia wilburiiis an uncommon regional endemic known
only from Costa Rica and adjacent western Panama. It dcoors900-3100 meters elevation, and
flowers mostly from January to April.

Representative collections.COSTA RICA. Alfaro 1582(INB, MO); Davidse & Pohl 1643
(US); Davidse et al. 2614IMO); Santamaria & Monro 8848voucher of field photographs used in
Fig. 22A, herbarium material not seen, and determinatios pinovisional; capitula radiate, pappus
relatively short, and peduncular bracteoles relatively lenigp 8. wilburii). PANAMA . Hammel et
al. 6447(MO); Klitgaard et al. 734BM, MO, PMA).

Pentacalia wilburiimay be recognized by its usually small leaves, pedumgtesspreading
linear-bracteoles, and radiate narrow capitula, typiceldith only five phyllaries, but which on
occasion have eight phyllaries.

Excluded species
Pentacalia andicola(Turcz.) Cuatr., Phytologia 49: 252. 198%. Monticalia andicola
(Turcz.) C. Jeffrey, Kew Bull. 47: 69. 1992.

Pentacalia firmipes(Greenm.) Cuatr., Phytologia 49: 254. 1981 Monticalia firmipes
(Greenm.) C. Jeffrey, Kew Bull. 47: 70. 1992.

ZEMISIA B. Nord., Compositae Newslett. 44: 71. 2006vyPE: Cineraria discolorSw., Prodr. 114.
1788. € Zemisia discolofSw.) B. Nord.).

Shrubs to trees stems branched, subterete to weakly angled, costatediut not strongly
angled, evenly and loosely leafy distally but never withvés clustered distally in aerial rosettes,
petiole base persistent; pith to 4+ mm diam., solid,chaimbered; herbage (when pubescent) white-
tomentose with simple eglandular trichomes without clemalbeells and with greatly elongated
sinuous terminal cell (similar to Drury and Watson 19&hames type 5 and Jeffrey 1987 trichome
type 3d, but some seemingly longitudinally grooved as in Druryéatdon 1965 trichomes type 1).
Leaves simple, alternate, petiolate or distal ones subsessitale stiffly chartaceous, midrib
prominent abaxially, venation pinnate but secondaries forwatdrg, main secondaries 5-10 per
side, tertiary reticulum occasionally prominent, surfagiegiously discolorous, eglandular, adaxial
surface relatively dull-green, abaxial surface persistemthite-tomentose, margins entire to
denticulate, often slightly revolute. Capitulescence terminal, pluricapitulate and generally
corymbiform to corymbiform-paniculate, rounded on top, indigid capitula short-pedunculate;
peduncle pluribracteolate; bracteoles linear, spreaddagpitula radiate, very loosely few-calyculate,
sometimes fragrant; involucre narrowly campanulate, igtsgrsubinvolucre obturbinate, often broad
and sometimes inflated and indurate in fruit, with the fmalycular bracteoles mostly proximal
toward peduncle and resembling the peduncular-bracteoledans/1(11-)12—-13(-15), subequal,
lanceolate, free or sometimes 1-2 pairs of adjacent pleglaonnate, margins stramineous-hyaline
and relatively broad, midzone darkened, midnerve slightiyoasito obviously orange-resinous, at
least some with margins usually scarious; calycular brastdmlear-subulate; clinanthium solid,
epaleate, convex, alveolateRay florets pistillate, uniseriate (3-)5-8; corolla white or yellow,
glabrous, tube about as long as to shorter than limdlisk florets bisexual; corolla narrowly
funnelform, white or yellow, glabrous, shortly 5-lobed, reguets 10, tube dilated basally, as long as
or longer than limb, lobes triangular, shorter than thr8anerved, the medial resin duct sometimes
obviously darkened, apical abaxial cells bulbous-thickenetieemyellow, caudate, filament collar
balusterform, basal cells slightly enlarged, endothedsalué radial, tails of thecae narrow and
elongate-pointed; style basically exappendiculate, stylopodiilated, branches abaxially minute-
papillose distally, stigmatic surfaces moderately discaeig 2-banded, abaxial collecting papillae
short, sometimes a subapical abaxial crescent of a fghtlglionger papillae present, apices convex.
Cypselae oblong, terete in cross-section, (8—)10-costate, furrowtesed papillose-setose with
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myxogenic duplex trichomes, carpopodium distinct, annular, apmasupporting pappus tan, ribs
not decurrent onto carpopodium; pappus of many elongate, perdistevery fragile in dissected
material, white, scabridulous bristles usually nearlpag as disk corollas.

{w 1)l 1‘/ , dl
Figure 34. Elekmania barahonens{@Jrb.) B. Nord., generitype. A. Abaxial leaf bladefaoe showing loose
arachnoid-villous tomentum and marginal tooth. B. Antheosvsig ecaudate thecae. C. Narrowly
campanulate disk corolla showing relatively short tube Cypsela showing papillose-setose surface with
myxogenic duplex trichomes. Frdamuski & Ortiz 4068 MO.

Senecio thomasiKlatt (syn. S. deppeanu#iemsl.), an arborescent Mexican and Central
American plant with strongly discolorous leaves, was placefeneciosect.Fruticosi Greenm. by
Greenman (1901, 1902, 1926) and Barkley (1985a), but was removedé&oesioby Pruski and
Robinson (2018). Its balusterform filament collars (Figs.,3®\) markS. thomasias a member of
subtribe Senecioninae, but its caudate anther thecae (FigaB@8Rpnvex-tipped (vs. truncate) style
branches (Figs. 36C, 38A-C) are at odds Bigmecio(Fig. 2F). Senecio thomasiby woody habit,
discolorous leaves, and caudate anthers, resembled coatiltemtticalia, but differed by (8-)10-
costate, papillose-setose (vs. 5-costate, glabrous) eagpseith myxogenic duplex trichomes.
Furthermore,Senecio thomasinever has ericoid-leaved habit nor holly-like leaves, thtfering
from bothMonticalia andScrobicaria In its myxogenic duplex trichomes (Fig. 36D), the cypsefae
S. thomasiare similar to those @&enecics. str., rather than to glabrous-fruitddnticalia (Fig. 8B).
Pruski and Robinson (2018) though excluding it frBenecio refrained from including the Klatt
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species irMonticalia, treatingS. thomasiinstead as "Génerd sp. A," the only generically unplaced
Mesoamerican Compositae. Beca@smecio thomasis unmatched in Mesoamerica, a home for it
among the several endemic West Indian genera of Senecioneaensaiered.

s i ‘. °Y

Figure 35.Zemisia discolargeneritype. A. Caudate stamen with balusterforrméiat collar, adaxial view.

B. Radial endothecial tissue. C. Pluricostate papiketose cypsela showing myxogenic duplex trichomes.
FromGentry & Kapos 28324M0. [Scale bars: A 0.3 mm; B 20n; C 1 mm].

Nordenstam (2006) described seven new genera of West Inelati@neae. Six of these
seven genera were sampled by Pelser et al. (2007 fig. d&ere recovered in a weakly supported
clade (< 50% bootstrap support values) that mostly inclutiest &Vest Indian taxa. Two of these
Nordenstam genera are exclusively vining, but several are siorsbsall trees. Included among the
shrubs and small trees are three that are discolorausdeAntillanthus B. Nord., ElekmaniaB.
Nord. (Fig. 34), andZemisiaB. Nord. These three similar genera were initiallyspreed by the
author to beMonticalia-like, but each has cypselae similar to thoseSehecio thomasiithereby
differing from Monticalia Zemisiais the only one of the three genera that is obviously tauda
anthered (Fig. 35A), but by its white-radiate capitula .(B9) did not immediately match the so-
called SenecibthomasiiKlatt of Mexican and Central America.

Flower color aside, howeveBenecio thomasiiFig. 41) is nearly a dead ringer féemisia
discolor (Fig. 39). Cypsela trichome characters are often signif generically in Senecioneae, but
are not always so. For example, three species ofr&@eAericanJesseaH. Rob. & Cuatr.
(Senecioninae) have glabrous cypselae, but the folirttgoperi(Greenm.) H. Rob. & Cuatr., has
setose cypselae (Pruski and Robinson 2018). Koyama (1967) hatedEmilia Cass. andynura
Cass., cypsela pubescence characters are "of signifioatycat the specific level." Nevertheless, in
the case ofSenecio thomasiicypsela characters are accepted as generic markeduding
Monticalia from absorbingSenecio thomasii Senecio thomasi(Figs. 36-37, 38A, 38C), by
balusterform anthers, characteristic cypselae, and cornykx lganch tips, keys in Nordenstam's
(2007) Senecioneae generic key to leads 177B and 181A. But, imikigmate couplet (182) of the
key, by yellow raysS. thomasikeys to HispaniolalekmaniaB. Nord., rather than to white-rayed
Zemisia Elekmania(Fig. 34), however, has disk corollas narrowly campaeawaith the tube shorter
than limb, auriculate-based anthers, smaller dentatatedeaves, a different gestalt, and thus stands
apart fromZemisia All other woody continental and West Indian genera of Seneae with
caudate anthers are distinct frddn thomasiiand Zemisiain the stylar microcharacters of either
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continuous stigmatic surfaces, branch apices truncate wowed, stylar collecting papillae
characters, or by lacking longitudinally grooved pubescattdmes.
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Figure 36. Floral morphology @emisia thomasii A. Disk floret with narrowly funnelform corolla, one
pappus bristle (on left) intact. B. Two stamens showmifyer tails and balusterform filament collars. GkDi
floret style showing the two branches, each with a2dled stigmatic surface and convex branch apex. D.
Immature cypsela showing papillose-setose surface wikogenic duplex trichomes. (A, Breedlove 24567
MO; B Villacorta & Lara 254Q MO; C Monterrosa & Carballo 508MO). [Scale bar: B 0.25 mm].
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Although white flowers are often associated with theali@id Syndrome (Pippen 1968),
they are not exclusive to subtribe Tussilagininae; converselalhdussilagininae are exclusively
white-flowered. Nordenstam (1978, 2007) noted tBaachyglottis J.R. Forst. & G. Forst.
(Tussilagininae in Bremer 1994) from New Zealand includearaiful of white-radiate species, but
that most species are yellow-flowered. Bertil Nordems(1978) suggested that the white rays in
these species may in part reflect the Insular Syndr@adduist 1974). The Insular Syndrome which
in part correlates white flowers and lack of fragrarfu@vever, does not seem to apply to sweet-
scented (Moore 193&emisia discolo{Senecioninae). However, given the variation in floweorcol
in Brachyglottisaccepted by Nordenstam (1978, 2007), the yellow flowers of nesiél Senecio
thomasiido not discourage its inclusion in formerly monotypicnferly white-flowered, formerly
West Indian endemigemisia The similar gestalt, large discolorous leaves, caualathers, convex
styles, disk corolla morphologies, and pubescent plurieostigiselae suggest tHaeénecio thomasii
is a second species Bémisia

Here, Senecio thomasis treated as congeneric with formerly monotypemisiaB. Nord.,
typified by JamaicarZ. discolor (Sw.) B. Nord. Zemisiais monographed, the new combination
Zemisia thomasii(Klatt) Pruski made, the genus boundaries are broadenedthandeneric
description is emended to reflect that both white-rayed alalwyeayed plants are now included in
Zemisia Although most Senecioninae are yellow-flowered, byasisterform filament collar (Fig.
35A) white-floweredZemisia discolors obviously Senecioninae. Robinson (in Proctor 1982) tieate
the generitype of then-unpublishBdmisiaasPentacalia discolo(Sw.) H. Rob., but | follow Jeffrey
(1992a) and Nordenstam (2006, 2007) and recognize (8-)10-costate-fnudedy American
elements as distinct from pentagonal-fruiRghtacaliaandMonticalia. Zemisiaseems most similar
to simultaneously validateHlekmania but as mentioned above disk corolla and anther characters
distinguish them.Zemisiais a new generic record for Mexico and Central Ameaiod is revised in
conjunction with the Trees of Mexico project.

The penultimate lead in the key to genera of Senecionea@rdehstam (2007) may thus be
modified as follows:

182. Capitula radiate; corollas white or yellow; disk corollasawely funnelform, tube as long as or

longer than limb; anthers caudate; (2 spp.; Jamaica, Mexico, Centesic&in.................. 477. Zemisia
182. Capitula radiate or discoid; corollas yellow; disk tasmarrowly campanulate, tube shorter than
limb; anthers auriculate-based; (9 spp.; Hispaniola) ..........ccccccceiiii . 479...Elekmania

As treated here the two specieZemmisiaeach have equal-sized, strongly discolorous leaves.
The leaves oF. discolorare more broad-based, whereas the secondary venationegprominent in
S. thomasii Zemisia discolorhas much denser phyllary pubescence, Zemhisia thomasihas a
prominent central resin duct abaxially in its phyllaries.on@rsely, the phyllaries afemisia
thomasiiare loosely arachnoid at base, and in post fruiting invauziemisia discolo@ resin duct
is apparent adaxially. Shrublfenecio cinerarioideunth has a prominent central resin duct
abaxially in its phyllaries similar to those H6&émisia thomasiibut theSenecids not congeneric with
Zemisia In these two cases, the author does not take the valthasofesin duct character as
generically significant. Although vining Cub&eonisB. Nord. has phyllaries with noticeable resin
ducts, these resinous lines are thin, darkly staining, doecall other genera, and in this example
perhaps are generic significant. Many technical chasactiedisk corolla shapes and apical cells
characters (less pronounced than thos&crobicarig, anthers, style branches, and cypselae unit the
two species oZemisig although the two differ so obviously in flower color andurn presumably in
pollinators. Zemisia is montane and mid elevational, as are many woody Necalopiibe
Senecioneae. The bulbous-thickened disk corolla lobe cha@@emisiais found also in several
other woody Neotropical subtribe Senecioninae (®&gnticalia andScrobicarig.
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Figure 37. Floral microcharacterszémisia thomasi A. Close-u of
enlarged basal cells. B. Radial endothecial tissue sfgaive irregular thickenings arranged vertically. From
Villacorta & Lara 2540 MO. [Scale bars: A 0.08 mm; B 1fn].
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Figure 38. Ray floret and disk styleszgfmisia The style branch apices are convex and the stylopodium
enlarged. AZemisia thomasiiray floret showing bifid style. The adaxial ligulgidermal cells are
quadrangular, typical of yellow ray florets of SenecemeB.Zemisia discolgrdisk style. CZemisia
thomasij disk style. (ABreedlove 2456MO; B Gentry & Kapos 28324MI0; CVillacorta & Lara 254Q
MO). [Scale bars: B 2.2 mm; C 3 mm].
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Key to species of Zemisia

1. Ray corollas white; leaf blade base broadly obtuse toateor subcordate; peduncles mostly
densely white arachnoid-tomentose; phyllaries densely wlathaoid-tomentose with glabrous tips,
without obvious broad central resin duct abaxially; diglokas 3—4 mm long; (Jamaica)
........................................................................................... 1.. Zemisia discolor(Sw.) B. Nord.

1. Ray corollas yellow; leaf blade base cuneate to narrawtlyse; peduncles very loosely lanate to
glabrous; phyllaries mostly glabrous or sometimes lingeriagtemoid-villous, with a broad orange
central resin duct abaxially; disk corollas 4.5-6.5 mm I¢Mgxico, Guatemala, Honduras, El
SAIVAAON) ..o 2. Zemisia thomasii(Klatt) Pruski

1. ZEMISIA DISCOLOR (Sw.) B. Nord., Compositae Newslett. 44: 72. 20Q@&neraria discolorSw.,
Prodr. 114. 1788.Senecio discolo(Sw.) DC., Prodr. 6: 412. 1837 [1838], non Desf. 1804.
Pentacalia discolor(Sw.) H. Rob., J. Arnold Arbor. 63: 311. 198X YPE: JAMAICA .
Swartz s.n(lectotype, designated by Nordenstam 2006: S; isolecto8)peFigures 35, 38B,
39.

Erect to scrambling shrubs1-4 m tall; stems straight or sometimes deflected atlital
nodes, white-arachnoid-tomentose distally to glabraegavespetiolate; blade (3—)5-13(-15) x (1-—
)1.5-4.5 cm, lanceolate or sometimes oblanceolate, adaxiEcasufdrying) finely reticulate
otherwise nearly smooth, adaxial surface of immature ¢egvay-arachnoid (infrequently densely
s0), adaxial surface of nearly mature leaves sometimigs midrib arachnoid, adaxial surface of
mature leaves soon completely glabrous throughout, abaxialceutdensely white-tomentose, base
broadly obtuse to truncate or subcordate, margins typicihticulate or sometimes entire, apex
nearly obtuse to more commonly narrowly acute to mucromeiole (0.5-)1-2(-2.5) cm long.
Capitulescenceto 20 cm diam., broad and slightly rounded on top with laterahchlets nearly
overtopping central axis; peduncles 1-4(—7) mm long, mostlyetienghite arachnoid-tomentose
(infrequently glabrate in patches), several-bracteolasetéoles usually 1-2 mm long, linear, loosely
lanate to often glabrous distally, the darker bracteolEsdftrongly contrasting in color with the
peduncle. Capitula 5—8 mm long, sweet-scented (fide Moore 1936); involucre 3—3.5(—4) am;di
phyllaries (11-)13, adjacent ones occasionally fused, 3—-4 x 0.6—1demsely white arachnoid-
tomentose but glabrate in patches and with glabrous tipsallgtepread phyllaries of post-fruiting
capitula without obvious broad central resin duct abaxiatigigead midzone dark green with an
embedded dark resin duct (best seen adaxially), apex atemaalycular bracteoles 1-2 mm long;
clinanthium ca. 1 mm diamRay florets (3—-)5, short-exserted; corolla white, tube 2—-2.5 mm long,
limb 2-3.5 x 1-1.5 mm, oblong or obovate to infrequently nearlycoldn, 3-4(—6)-nerved,
epidermal cells of adaxial surface weakly papilloBesk florets (10-)12-13(-15); corolla 3—4 mm
long, narrowly funnelform, supernumerary resin ductstiyessible in lobes not in throat, tube 2-2.5
mm long, about as long as limb, lobes ca. 0.6 mm long; anthefisrom long, tails of thecae half to
nearly as long as filament collar, appendage ovate-lancestgte 3.5-4.5 mm long, branches 0.7-
0.8 mm long. Cypselael.2—-2.2 mm long, (8—)10-costate, papillose-setpagpus bristles 3—4 mm
long, very fragile.

Distribution and representative collections. JamaicaAlexander (Prior) s.n25 Mar 1850
(GH, K, NY-2); Anonymous s.n(perhaps Bertero) (MO-52609, fertilédnonymous s.n(perhaps
Browne or Sloane) (LINN 1309.23fA\nonymous s.n(LD-2, one as Thunberg, who did not visit
Jamaica)Bertero s.n.(P, sterile);Bretting J-362(1J, MO, NY); Britton 3129(NY, US); Clute 16
(MO, NY, P, US);Eggers 3492C, MO, P, US)Gentry & Kapos 28324MO); Gillis 14974(MO);
Harris 11068(NY, US); Harris 12854(NY-2); Houstoun s.n(BM n.v.); Maxon & Killip 399 (GH,
NY, US); Maxon & Killip 1200 (GH, P, US);Norman 72(BM, MO, NY); Oersted 8854C, MO);
Proctor 21901(1J, NY, US);Purdie 416(TCD); Wunderlin & Gustafson 886810, UMO).
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Figure 39. Color drawing atemisia discolargeneritype, showing white ray corollas and discoloteasges.
(Reproduced from Sims, Curtis's Bot. Mag. 53: Plate 2686 ACineraria discolo).
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Figure 40. Zemisia thomasiisimple eglandular leaf trichomes with elongated sinuausinial cells. A.
Abaxial blade surface. B. Individual trichome. FrEing & Renner 7134MO.

The protologue is four lines long and the description ind#&fiibw (1803) is the same as in
the protologue, but more complete descriptions were given int5806), Sims (1826), Candolle
(1837), Grisebach (1864), Moore (1936), Adams (1972), and naturallyordeNstam (2006).
Zemisia discolorin its discolorous-leaves and tomentose phyllaries is sopdlsf very similar to
Pentacalia subdiscoloH. Rob. (Robinson in Proctor 1982). The two species, howeavernot
conspecific, despite my 1985 (in sched.) "looks same as diSewminotation orProctor 35585NY),

a paratype of the Robinson name. Recent study confiisi®éntacaliadiffers by dull-tomentose
leaves, sometimes axillary (vs. always terminal) cagstgénce, disciform (vs. radiate) capitula, 8 (vs.
13) phyllaries, and pentagonal, glabrous (vs. mostly (8—)10tepgiapillose-setose) cypselae, as
noted by Robinson (in Proctor 1982Pentacalia subdiscoloin generic features thereby is at odds
with Zemisia discolar Proctor (1982) cited@emisia discoloras similar toAntillanthus discolor
(Griseb.) J.-S. Girard, a different heterotypic pfaom Cuba (Girard and Pruski 2012).

2. ZemiSIA THOMASII (Klatt) Pruski,comb. nov. Senecio thomasKlatt, Abh. Naturf. Ges. Halle
15(2): 332. November 1881; Neue Compositen, in dem Herbar des Hamcaville p. 12.
November 1881. [The simultaneous citation of the journal vopatb2 and of the preprint
in Nat. Novit. 3(23): 185, 188. November 1881 established the daféecfivee publication.
TL-2 item 3711 listing of the Klatt preprint stated "to b&edifrom the journal]. TYPE:
MEXICO . Veracruz. Orizaba, 1864Thomas s.n(holotype: herb. "Francaville," now P-
Drake, Lanjouw and Stafleu 1957: 207; isotype: GH n.v.dciig Klatt 1888 as 'Herb.
Klatt). EPITYPE (designated here)MEXICO. Veracruz. Bluffs of barrancas near Jalapa,
3000 ft, 24 Apr 1899%ringle 8121(epitype: MO-3171798; isoepitypes: GH, MEXU, NY, P,
US). Figures 36-37, 38A, 38C, 40-41.

Senecio deppeantitemsl., Biol. Cent.-Amer., Bot. 2(10): 239. December 188ECTOTYPE:
(chosen here from among four syntype collectiodfEXICO. Veracruz. Malpays de
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Naulingo, Apr 1829Schiede & Deppe 24@3ectotype: K-Benth-497695, specimen on right;
isolectotypes: Bt, MO-3171769). [The collector names SclaedeDeppe were added to
the original ticket of the K lectotype specimenS#necio deppeanuwhich apparently was
distributed without a determination. The original labeBefnhardi herbarium specimen in
MO gives only “243Senecio scytophyllysi.e., without collector and locality. Although
lectotypification of taxonomic synonyms is usually not needed taxomdlyit this instance

a lectotype is designated from among the four syntypeatmhs because the lectotype
collection is clearly radiate, matching the protologue, e&®rat least some other authentic
material is imperfect. The locality ddchiede & Deppe 24%as given as Malpays de
Naulingo, under the nan&enecio scytophyllusunth by Schlechtendal (1835)].

Ascending to erect shrubs to tree§—3(-5) m tall; stems densely white-tomentose, leaf base
persistent.Leavespetiolate or distal-most leaves sometimes subsessile; ®ddex 1-6 cm, usually
lanceolate or elliptic-lanceolate, rarely linear-lancegpladaxial surface green, smooth to often
rugulose, midrib appressed tomentulose, surface otherpweasedy arachnoid to more commonly
glabrous, abaxial surface densely white-tomentose, base edaaarrowly obtuse, margin entire to
sinuous-denticulate, apex narrowly acute to acuminatel@g0-)1-2.5 cm long.Capitulescence
5-20+ cm diam., rounded on top with lateral branchlets not ovéngpmentral axis; peduncles 3—
11(-15) mm long, very loosely lanate to glabrous, several-brattediracteoles usually 2—7 mm
long, very loosely lanate to glabrou€apitula 7-9 mm long; involucre 3.5-5 mm diam., loosely
arachnoid-pubescent basally; phyllaries 12-13(-15), 5.5-6 x 0.8-1.1 mstly rgtabrous or
sometimes lingering arachnoid-villous, with a broad orareggral resin duct abaxially, sometimes
two thin resinous lateral nerves present, apex acuminalgcutza bracteoles 2—-4 mm long;
clinanthium ca. 2 mm diamRay florets 6-8, short-exserted; corolla yellow, elongation sometimes
delayed and later than disk corolla anther cylinder emergera®3.5-4.5 mm long, limb (2.5-)3.6—
5 x 1.2-2.2 mm, oblong, 4-8-nerved (broader rays tend to have naores), epidermal cells of
adaxial surface indistinctly quadrangular, in early fngjtplants limb often destroyed but tube intact.
Disk florets (13-)21-25; corolla 4.5-6.5 mm long, narrowly funnelform, yellow, swpeenary
resin ducts visible in lobes and throat, tube 2.5-3.5 mm, lamger than limb, lobes ca. 0.7 mm
long; anthers ca. 2 mm long, filament collar ca. 0.5 mng| basal cells slightly enlarged, tails of
thecae about 1/3 as long as collar, appendage lanceolate; -stylard long, branches 0.8—-1 mm
long, abaxially papillose in ca. distal 1/3; nectary lowra¥rical, ca. 0.2 mm longCypselael.2—-2.4
mm long (8-)10-costate, papillose-setqsappus bristles 4.5-6 mm long, very fragile.

Distribution and representative collections. EL SALVADOR . Martinez 587(B, EAP, K,
LAGU, MO); Monterrosa & Carballo 508B, LAGU, MO); Rodriguez et al. 1278 AGU, MO);
Sandoval s.n25 Apr 1998 (B, EAP, K, LAGU, MO)Villacorta & Lara 2540(B, K, LAGU, MO).
GUATEMALA. Fosberg 2723§MO, US); Greenman & Greenman 591MO); Heyde & Lux 3410
(MO, US);Kellerman 499 MEXU, US); King & Renner 713§MO, US);Pittier 145 (US); Ramirez
& Cobar 614 (BIGU, MO); Rojas 300(MO, US); Standley 62893MO, US); Tuerckheim 1183P,
US); Tuerckheim Il 214TMO, US). HONDURAS. Blackmore & Chorley 4078M, MO); Clewell
3779 (MO, US); Daniel & Molina 9257(CAS, MO); Elvir 139 (MO); A. Molina 11695(US); D.
Molina 156(MO); Nelson 400ZMO); Nelson & Vargas 259fMO-2); Renfrow & Renfrow 62MO,
UC); Standley 56348US); Williams & Molina 14014MO-2, US). MEXICO. Chiapas. Breedlove
24567 (CAS, MO); Breedlove 50145CAS, MEXU, MO); Breedlove 5035qCAS, MO); Croat
47677 (KSC, MO, NO-LSU);Linden 430(GENT, K; syntype ofSenecio deppeanysMorales 7
(HEM, MO); Ton 5624(MEXU, MO, US, XAL); Ton 5631(MO, TEX, XAL); Ton 5866(MEXU,
MO, XAL); Ventura & Lépez 44691EB, MEXU, MO). Guerrero. Rico et al. 440biMEXU,
MO). Oaxaca Calzada 2086§MEXU, MO, NY); Liebmann 173/8862C; asS. lindeniiSch. Bip,
as Macbride negative 2262Helson 2569qUS; on web as 25890)uedensley et al. 706 MEXU,
NY); Rzedowski 34929ENCB, MEXU, MO); Tenorio et al. 1112§MEXU, MO). Veracruz.
Bilimek 559(K, P-2, US);Botteri 1120(K; syntype ofSenecio deppeanydorantes 558 MEXU,
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MO); Purpus 2368MO, UC, US);Purpus 1160qMO, UC); Ventura 527 1ASU, UNM); Ventura
18330(MEXU, MO). Without locality.Jurgensen s.nK n.v.; syntype oSenecio deppeanusThe
citation of the plant in Costa Rica as Género A sp.yAPbuski and Robinson (2018: 473) was a
clerical error.Zemisia discolors unknown in Costa Rica.

Notes on the type of Senecio thomasiiThe title of the Klatt (1881a, 1881b) protologue
paper ofZemisia thomasi{Klatt) Pruski gives the type as herb. Francaville, herb. Albert comte
de Franqueville, listed by Lanjouw and Stafleu (1957) aghé&ifb. Drake)." Materials of these 1881
Klatt names that | have seen annotated by Klatt areach case, in P and labeled 'Herbier E. Drake,
in agreement with Lanjouw and Stafleu (1957). MateridP iwas not found on JSTOR for some
1881 Klatt names, includin§enecio thomasii

[

Type citations of some other 1881 Klatt names include: -Biedrahita and Cuatrecasas
(1999: 51, 107) cited the lectotype ®énecio semidentatidatt and the holotype dbenecio trianae
Klatt as in P, but holotypes &upatorium exsertovenosullatt andSenecio polymeruklatt, each
described in the same Klatt paper, were listed by Robi(Sopatorieae, Fl. Ecuador 83: 25. 2007)
and Diaz-Piedrahita and Cuatrecasas (1999: 192), respectaslin W. A sheet oBenecio
caracasanu<latt in P not annotated by Klatt is marked as holotype (Coasiees in sched., albeit
thereafter marked 'isotype' in a red-typeface Pamiotation label), but an annotated-by-Klatt Drake
herbarium holotype sheet (P-1816866) exists. Because Klatt (1881a, t8&ihy) stated that his
names are based on material in herb. FranquevilleRiBrake), holotypes or syntypes of each name
should be expected in P-Drake.

Date and priority notes. Dating priority of Senecio thomasiKlatt over conspecificS.
deppeanudy Greenman (1926) is followed here. The effective date of @adiolicof S. thomasias
November 1881 was established by simultaneous citation of botjouh®al and of the preprint
versions in Nat. Novit. 3(23): 185, 188. November 1881. The paginatitme preprint begins on
page 1 (typical of preprints, whereas offprints and repusésthe journal paginations), and although
preprints typically antedate journals, TL-2 item 3711 detech as November 1881. The versions are
basically identical, differing mainly in the preprint beiamnatures 1-2, and the journal version
signatures 42—43. Indirect evidence that the preprint mayadatdte journal version is that the 1881
literature review in Just's Bot. Jahresber. 9(2): 115. 18&Hlihe preprint as item 393, whereas a
full year later the initial listing of Abh. Naturf. GeBlalle 15(2), as item 379, appeared (Just's Bot.
Jahresber. 10(2): 100. 1885). Dating to month effective publicatidrudgery and typically merely
a bibliographic triviality, but in this case because theguname was validated the same year, dating
publications to month was needed and allows for the combinég¢iomsia discoloto be made.

The date of effective publication of taxonomic synonyanecio deppeanublemsl.,
published in Flora Biol. Cent.-Amer., Bot. 2 part 10, iattgiven TL-2 item 2627, i.e., December
1881, one month after the date established for the Klate.ndrhe journal part 15(2) of Abh. Naturf.
Ges. Halle—which includes the Klatt paper—has the printtedadal 881, but is sometimes miscited
as 1882. This (incorrect) dating may be because thegamaof Abh. Naturf. Ges. Halle 15(3—4) is
dated 1882, as is vol. 15 title page. This perhaps explaimstaien in the Royal Society of London
(1894: 408) catalogue of Klatt's paper as published in 1882. The nextlgekson (1895: 882) in
Index Kewensis datef. thomasiias 1882. A century thereafter, Clewell (1975) Williams (1976),
and Barkley (1985a) recogniz&d deppeanyswith S. thomasidated 1882 and placed in synonymy.
Redonda-Martinez and Villasefior-Rios (2011) gave the Klatt rmesmealidated in Leopoldina in
1888, where no description is given. In addition to Nat. N8¢#3) and TL-2 dating the Klatt paper
as 1881, thus having priority ov&. deppeanuysthe Klatt preprint was also listed in the “Neue
Litteratur” listings in Bot. Zeitung (Berlin) 39(52): 8680 December 1881 as published in 1881.
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Zemisia thomasii (Klatt) Pruski

'. det. John Pruski, 2018
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Figure 41. Isolectotype &enecio deppeanti#emsl. (=Zemisia thomasji (Schiede & Deppe 243/10).
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Species circumscription. Klatt (November 1881a, November 1881b) descriBedecio
thomasiias discoid and as having glabrous cypselae. The typeiahaten and described by Klatt
as discoid is apparently imperfect. Hemsley (Decenil8&lb) describe®enecio deppeantess
radiate and as with puberulent cypselae. Seven years Hdagt,(1888) cited the following as
Senecio thomasiiSartorius s.n.Linden 430 Schiede & Deppe 248), Liebmann 173(C), and
"Thomas 1864 Herb. Klatt." The Linden and Schiede materials yartypg collections ofS.
deppeanus TheSchiede & Deppe 248heet in front of me is radiate and has faintly paghestose
cypselae. The citation of this collectiofsehiede & Deppe 243as Senecio thomasserves to
emend Klatt's protologue description of this species, testias discoid, but known instead to be
radiate. Basically it appears most material seen It kand Hemsley is imperfect as are many
modern sheets that have ray corolla limbs damagedSthiede & Deppe 24B clearly radiate-
capitulate. MoreoveiZemisia thomasinas delayed ray limb elongation (seen in many Senecioneae,
but infrequent elsewhere in Compositae), and is therebyetsoss mistakenly characterized as
discoid. ThusSchiede & Deppe 24() is designated here as the lectotype&Sehecio deppeanus
Hemsley. A sheet from Veracruz that is obviously con$peaimilarly radiate-capitulate, widely
distributed in herbaria, from a nearby locality from the s&fexican state, and annotatedSemecio
thomasiiby Jesse Greenman—i.Rringle 8121(MO)—is designated here to serve as the interpretive
epitype ofSenecio thomaskKlatt. Senecio thomasKlatt is recognized as in Greenman (1926) in
Standley’s Trees and Shrubs of Mexico, i.e., wBthdeppeanugiemsl. in synonymy. Zemisia
thomasiioccurs from Mexico south to El Salvador and Honduras, awaefs from November to
June from about 500 to 2200 meters elevation.

Each of the four collections of taxonomically synonym@&enecio deppeanusted by
Hemsley (1881b) is Mexican, and other than the lectotyp@rbimlogue cited syntype collection
include:Botteri 1120(K) from OrizabaLinden 430(K) from Cacaté and Ciudad Real (Chiapas); and
Jurgensen s.n(K) without specific locality. Schiede & Deppe 248as cited by Schlechtendal (1835:
591) asSenecio scytophyllusunth (nowDendrophorbium scytophyllugiKunth) C. Jeffrey), a South
American plant. The numb&chiede & Deppe 24®as also used by Schlechtendal and Chamisso
(Linnaea 5: 121. 1830) f@rescentia alat&unth (Bignoniaceae), and | do not know which usage of
the number 243 is in reference to a taxon number and vidihthe collection number. Hemsley
(1887: 64) included. thomasiin the supplement to Biol. Cent.-Amer., Bot., but listed oltections
other than the Thomas type, and did not relateSt tdeppeanus

Taxonomically, it seems clear that the now epitypifiéeimisia thomasiiand the now
lectotypified S. deppeanusepresent the same taxon. Clewell (1975), Williams (1976, 1884,
Berendsohn et al. (2009) each recogni@ethomasias the only Central American shrub®gnecio
with discolorous lanceolate leaves. Greenman (1926) gave théwanldiscolorous-narrow-leaved
species ofSeneciosect.Fruticosi Greenm. in Mexico as northe@enecio cinerarioide&unth and
southernZemisia thomasii Both species are radiate-capitulate and have pubesgsslae; neither
is discoid with glabrous cypselae as in Klatt's protologug. thomasii These two species comingle
on Orizaba, the type locality @&. thomasji but although Klatt appears to have misdiagndSed
thomasij it seems unlikely that Klatt confused these two veryetsifit-leaved woody plantSenecio
cinerarioideshas larger, persistently radiate capitula with more latigs and more flowers than
Klatt described forS. thomasii Moreover, the subsessile linear leaves (< 1.5 cm wid&eogcio
cinerarioides conflict with the protologue o6. thomasii Shrubby discolorous lanceolate-leaved
ecaudate-anthere8enecio cinerarioideKunth remains inSenecios. lat.,, and as such is not
congeneric witlZzemisia thomasii.Thus, the sole Compositae not placed generically by Pruski and
Robinson (2018), i.e., Géneo sp. A, is by all indications the second specieZ@fisia It is
recognized here &emisia thomasiand epitypified byPringle 8121(MO).
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II. T USSILAGININAE Dumort., Fl. Belg. 64. 1827T YPE: TussilagoL.

Members of subtribe Tussilagininae have long been called i@dsaland have
cacalioid/tussilaginoid microcharacters (e.g., Koyama 1B&bjnson & Brettell 1973a, 1973b, 1974;
Nordenstam 1978, 2007; Wetter 1983; Jeffrey & Chen 1984, Jeffrey 18&6eB1994; Nordenstam
et al. 2009; Pruski 2012a; Pruski & Robinson 2018). The g€éaualia however, has been rejected
nomenclaturally, and@ussilagois atypical of Tussilagininae in its functionally stantendisk florets.
Nevertheless, the correct name for this cacalioid giewgubtribe Tussilagininae, which includes in
synonymy subtribes Blennospermatinae and Tephroseridinae (BrEd8d:; Pelser et al. 2007;
Nordenstam et al. 2009).

Traditional characters associated with the group (discapitula with relatively deeply lobed
white corollas) are readily seen, but the floral microabiers that technically characterize the group
require dissection to be seen. The cylindrical filanzatiar usually about the same diameter as the
filament without enlarged basal cells character is on@eimost consistent in the group (Figs. 4A,
4C, 4E, 48A,; Jeffrey et al. 1977; Wetter 1983; Jeffrey 1992a). dOasmn, the filament collars of
Tussilagininae are somewhat wider than the filaments hieuvdasal cells are always relatively small.
The second consistent character of Tussilagininae isdfouessentially entire-continuous stigmatic
surface (Figs. 4F, 9B). A large number of Tussilaginirespecially those of the Old World or
temperate regions of the New World, have the presencehtwget palmate leaf venation, discoid
capitula, white, deeply lobed corollas, and polarizedioghecial tissue, but there are many exceptions
to this character combination, and many yellow-radiatetpléang., TelanthophoraNordenstamia
are cacalioid.

Treated here are two noteworthy Central American Tugsilzae: Digitacalia, a
stereotypical white-flowered discoid-capitula genus of silagininae, and the yellow-flowered
radiate-capitulateTelanthophora steyermarkiithe placement of which is supported by floral
microcharacters.

DIGITACALIA Pippen, Contr. U.S. Natl. Herb. 34: 378. 1968(PE: Cacalia jatrophoideskunth &
Digitacalia jatrophoideqKunth) Pippen).

Stiffly erect perennial leafy-stemmed herbgo 4 m; stems annual, lacking basal rosette at
maturity, otherwise evenly leafy proximal to the capitdese, subterete to less commonly angled;
herbage bearing simple trichomes, eglandulazavesalternate, petiolate; blade usually 3—9-lobed,
in D. chiapensisand D. stevensiiabout 2/3 distance to midrib, in other species sometimee mo
deeply so, pinnately or subpalmately lobed and veined, chattsaclobe margins entire to serrulate.
Capitulescencelarge, often at least 30 cm tall and broad, termindaéioninating axillary branches,
many capitulate, infrequently (onlp. stevens)i with pyramidal thyrsoid-panicles, most species
corymbiform-paniculate and broadly rounded to nearly @pped, lateral branches of the
corymbiform-panicles sometimes overtopping central axis,chemgenerally subtended by bracteate
leaves; peduncles minute-bracteolat€apitula small, discoid, calyculate; involucre 1-seriate,
turbinate to narrowly campanulate, only slightly longer tmaature fruits, the often persistent
corollas and pappus then nearly fully exserted; phyllaries &#8qual, free; calycular bracts or
bracteoles (1-)3-7, usually shorter than phyllaries; clinanthiuriiat, foveolate, not fleshy-crested.
Ray florets absent. Disk florets bisexual, 5-merous; corolla salverform, white or ochrcbels,
never yellow, persistent on maturing fruits, glabrous, deepib8e nearly to tube, tube narrowly
cylindrical to base, about as long as limb, throat nearlgrdbar short, lobes elongate, 3-nerved,
anthers exserted, theca base obtuse, filament collanddghl, without enlarged basal cells,
endothecial tissue pattern polarized, apical appendage lam;ealyle cylindrical to base,
stylopodium without swollen basal node, branches each withnéinuous stigmatic surface, but
abaxially with dark-staining line, spreading to recurvedxapeappendiculate, truncate to obtuse,
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sometimes with lateral round-tipped papilldgypselaenarrowly cylindrical to oblong, 8—12-costate,
ribs broad and well-defined, glabrous or setulose when yaidgy than the intermediate furrows;
pappus bristles many, mostly about as long as corollas, ,wdat®llary, scabrid, distal cell tips
pointed. x = 30.

Leafy-stemmedDigitacalia (Tussilagininae) was described by Pippen (1968), who included
five Mexican endemics, mostly from among species Ryd(E9g84a, 1924b, 1927) treated within
predominantly rosulat®dontotrichumZucc. Prior to Rydberg, these five species were plated
either Cacalia (Candolle 1837; Gray 1883) and@enecio(Schultz-Bipontinus 1845; Bentham and
Hooker 1873; Hemsley 1881a). Although the influential Benthamsyenonymy and consequential
broad definition ofSeneciato includeCacalia in synonymy trivialized some subtribal and generic
distinctions in SenecioneaBjgitacalia may nevertheless be considered a segregaGacdlia L.
Rydberg (1924a) and Pippen (1968) noted that the discoid-capithlaslatively deeply lobed white
corollas—the "cacalioid condition" of Pippen (Figs. 42, 43A)—Hdedpnguish the often ambiguous
Cacalia To better appreciateigitacalia and cacalioids/tussilaginoids, we should understand why
Rydberg (1924a) asked "to which group should the raawaliaL. be applied?"

The nameCacaliais pre-Linnaean, and historically the name has beenegpydiriously, with
each of its three one-time proposed lectotypes affeefopiication of the name. Linnaeus (1753)
included ten species Dacalia but at times each was excluded, and segregate genera drasisk
southern Africa, eastern Asia, and the Americas propo3é ten Linnaean names ©&calia are
now recognized as belonging to nine genera in two familiessGlaceae and Compositae. Rydberg
(1924a) proposedCacalia alpinalL. (now AdenostylesCass.) as the first generitype Ghcalia
Moreover, Rydberg (1924a, 1924b, 1927) took 4-merous, eupatorioid-EyietianCacalia alpina
as generically distinct from American so-called Casalprompting him to exclud@acaliafrom the
Americas. Following Greene (1897), Rydberg and adoptesadenia(now Arnoglossum for our
familiar North American plants, albeit these on occastih called Cacalia (e.g., Pippen 1978;
Cronquist 1980; Antonio & Masi 2001). In tropical America Rydb€1924a, 1924b, 1927)
resurrectedPsacaliumCass. andodontotrichumfor a group of rosulate cacalioids/tussilaginoids.
Elsewhere in the Neotropics, more than a dozen cacalegcegates have since been recognized (viz
Cuatrecasas 1955, 1960, 1986; Pippen 1968; Robinson & Brettell 1973a, 1973b, 187doR&
Cuatrecasas 1978, 1993; Nordenstam 1978, 2006, 2007; Barkley 1985a; MA\@4ghTurner
1990; Barkley et al. 1996; Clark 1996; Nordenstam 2007; Nordendtain 2009; Pruski 2012a;
Pruski & Robinson 2018).

After Rydberg's typification, from among the residuehs original Linnaean names, North
AmericanCacalia atriplicifolia L. (nowArnoglossuand AsiarC. hastatanow ParasenecidoV.W.
Sm. & J. Small) were proposed as the second and thiatypetof theCacalia(viz Gray 1883, 1884;
Greene 1897; Hitchcock & Green 1929; Kitamura 1938, 1942; Shinners 1950edasat 1955,
1960; Pojarkova 1960, 2000; Vuilleumier & Wood 1969; Robinson & Bret@1Bb; Pippen 1968,
1978; Jeffrey 1979b, 1992b; Wetter 1983). Adoption as lectotype of dhg tiiree Linnaean hames
could disrupt then current usage (Jeffrey 1992b; Wagenitz 1995)Wagénitz formally proposed
nomenclatural rejection dfacalia L., which was subsequently finalized in the ICN. Eteough
Cacalia L. is nomenclaturally rejected, white-flowered discagghitulate genera and their allies
(some yellow-flowered and radiate) are commonly still refeteedas cacalioids (sometimes as
tussilaginoids), albeit these genera treated in subtribe agssiae by Pelser et al. (2007) and
Nordenstam et al. (2009).

The species ofDigitacalia are strict, leafy-stemmed, herbaceous perennials, discoid-
capitulate, and most notably have deeply-lobed white corollégitacalia by its cacalioid condition
(viz Figs. 4A, 48A; Pippen 1968) and especially by its patariendothecial tissue (Fig. 4B) fits
comfortably in subtribe Tussilagininae. North Americ&nnoglossum (Fig. 42) resembles
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Digitacalia by its leafy flowering stems without basal rosettes,ailiscapitula with white corollas,
and sometimes medially scarious-keeled phyllaries, bigrsliby its weakly calyculate capitula with
convex, fleshy-crested (vs. flat, foveolate) clinanthia (Ripl@68: 375 sukvacaliasect.Conophora
DC. 1837: 329; viz also Hooker 1829-1834: 332), a radial (vs. polasneitjthecial tissue pattern
(Fig. 4B; Robinson and Brettell 1973b figs. 1-2; Wetter 1983 #§s31-32; Nordenstam 2007), and
disk corolla lobes incised only partly (vs. nearly compygt® the corolla tube.

Among Mexican cacalioids/tussilaginoids, Pippen (1968) compBigdacalia to leafy-
stemmed, radiate-capitulate, pale-yellow-flowered slatrédPericalia Cass. (nowRoldang, and to
acaulescent, discoid, white-flowered, elongate-loPsdcaliumCass. (and the now synonymous
Odontotrichum Zucc.). From them, Pippen (1968) distinguisiedjitacalia by its character
combination of leafy stems, rhizomes lacking tubercidas, absence of a basal rosette at maturity.
Robinson and Brettell (1974) summarizédcalia segregates that were newly named or recognized
subsequent to the Pippen (1968) treatment and segregated fyetieza. Digitacalia is the sole
leafy-stemmed, discoid-capitulate Mexican and Centraérdcan cacalioid with deeply-lobed white
corollas (Barkley et al. 1996; Pruski & Robinson 2018).

In MesoamericaDigitacalia is most similar toPsacaliumby white deeply-lobed corollas.
Psacalium however is an acaulescent plant and as noted by Rydberg YI8&tahas filiform so-
called Vernonioid style brancheg®igitacalia, on the other hand, is leafy-stemmed (Figs. 44, 46—-47)
and has short obtuse-tipped style branches (Fig. 48B). Otkgional acaulescent
cacalioids/tussilaginoids include non-monophylefisacaliopsis Robinsonecio,and on occasion
Roldana(e.qg., the species treatedRexicalia by Pippen 1968), but each differs fr@gitacalia by
their generally yellow flowers and generally radial endothetissue, withPsacaliopsisfurther
differing by peltate leaveand Robinsoneciby small stature. Peltate leaves (excentricallyads)
are frequent inRoldana which however is generally leafy stemmed. Other casftdeaved
Mesoamerican cacalioid genera differ fragitacalia by yellow flowers and/or moderately short
disk corolla lobes. Among caulescent cacalioid genera esdsimericaPittocaulonis the only
pachycaulous seasonally leafless shrub, thus further distivegli fromDigitacalia. Few South
American cacalioids/tussilaginoids have discoid capitulah wdeeply-lobed white corollas in
combination with a polarized endothecial pattern, and ambam tshrubby, branched-stemmed
Cacaliasegregat®aracalia Cuatr., except in habit, is somewhat reminiscemigitacalia.

In Digitacalia, Pippen (1968) noted four species central to his concepievén, he toolD.
heteroidea(Klatt) Pippen as anomalous and intermediate Réhcalia (howRoldang. The transfer
of D. heteroideao typically yellow-floweredRoldanalLa Llave (syn.Pericalia Cass). by Robinson
and Brettell (1974) effectively reduced to four, the numbfespecies recognized iDigitacalia.
Turner (1990) raised again to five, the species tot&igitacalia by proposing two new Mexican
species, and by simultaneously sinking 8-phyllafedridactylitis into 5-phyllariedD. napeifolia
However, neither of Turner's proposed new species is takerabatistinct;D. tridactylitis is here
resurrected from synonymy; and the four Mexican speciesognére inDigitacalia are the four of
Robinson and Brettell (1974), each of the four circumsdriime basically as by Pippen (1968).

Hitherto, Digitacalia was known as a genus endemic to Mexico. Three Mexicariespe
occur in Oaxaca and further to the northwest, and two of,tBemapeifoliaandD. tridactylitis, are
typified by material from the Sierra San Felipe aredakaca. None of these three species are
known to occur east of the Isthmus of Tehuantefigitacalia chiapensiss known presently from
only Chiapas, Mexico and is the only Mexican species east dfttimaus of Tehuantepec. It should
be looked for in nearby Guatemala. The only Central Amespanies oDigitacalia is D. stevensii
which is newly described from Honduras and nearby Nicaragsasuch,Digitacalia can no longer
be taken as endemic to Mexico, and recognition of Centrakidamreendemi®d. stevensiserves to
extend to the southeast by more than 500 km the known distributtbie glenus. The species are
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mostly mid-elevational or montane plants occurring from $#800-2800 meters elevation in oak
savannas, pine forests, and mixed forests, mostly orPalodic watershed (Pippen 1968 map 1;
Turner 1990 fig. 1).

Here, the genuBigitacalia is revised, and Central Americén stevensiPruski is described
as new. The five species | recogniz®igitacalia are a slightly different complement than either the
five of Pippen (1968) or the five of Turner (1990). Specimen phapdgrand illustrations, and maps
for a few species were given in Pippen (1968), McVaugh (1984nef (1990), and Redonda-
Martinez & Villasefor-Rios (2011). Now, with the includgmbcimen photographs (Figs. 44, 46—47),
images of each of the five species are available. Amuoadive Digitacalia speciesD. chiapensis
has the smallest flowerd). napeifolia is the only species typically with five phyllaries, abd
stevensiiis the only species with a pyramidally thyrsoid-pani®ileapitulescences Digitacalia
jatrophoidesD. napeifolig andD. tridactylitis are each relatively widespread in Mexico.

Key to the species (and former species) of Digitacalia

1. Capitula> 15 mm tall; florets 40+; corollas pale yellow, tube much lotigan limb, lobes
relatively short; (Mexico: Oaxaca); (symigitacalia heteroidegKlatt) Pippen)
............................................................................ Roldana heteroidea(Klatt) H. Rob. & Brettell
1. Capitula< 15 mm tall; florets< 13; corollas white to ochroleucous, tube and limb subequaber
only slightly longer than limb, lobes relatively long.

2. Phyllaries 5(—6), flat, except towards subsucculent basginsanarrowly scarious; florets
5(-6); (Mexico: Guerrero, Jalisco, Michoacan, OaxacabBjgsyn. Digitacalia
hintoniorumB.L. TUrNer) .......ccccoovviiiiieriiiee e 3. Digitacalia napeifolia(DC.) Pippen
2. Phyllaries 7-8, at least the inner phyllaries usually fioelyarrowly keeled in proximal
half and with scarious margins broader than mid-zooects (7—)8-10.

3. Capitula 5-6.5 mm long; corollas 3—4.5 mm long; cypselae glabraesyo
sparsely setulose; pappus bristles 3—4 mm long; (Mexico: Chiapas)
........................................................... 1. Digitacalia chiapensis(Hemsl.) Pippen
3. Capitula 7-15 mm long; corollas 4-8 mm long; cypselae glabrous; papgies
(3.5-)4—7 mm long.

4. Leaf blades deeply 5—-7-subpalmately lobed, margins sufdiiexico:
Guanajuato, Jalisco, Michoacan, Oaxaca, and possilcitézas); (syn.:
Digitacalia jatrophoidesvar. pentalobaB.L. Turner)
............................................. 2. Digitacalia jatrophoides(Kunth) Pippen
4. Leaf blades trilobed or pinnately 5(-7)-lobed, margirsentire to
infrequently coarsely serrate.

5. Leaf blades pinnately 5(—7)-lobed; capitulescences pyadlgnid
thyrsoid-paniculate, lateral branches not overtopping theadentis;
(Honduras, Nicaragua)

..................................................... 4. Digitacalia stevensiPruski
5. Leaf blades trilobed; capitulescences rounded corynmipifor
paniculate, lateral branches nearly overtopping the cextigl
(Mexico: Guerrero, México, Morelos, Oaxaca); (syigitacalia
cryptaB.L. Turner)

.............. 5. Digitacalia tridactylitis (B.L. Rob. & Greenm.) Pippen
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Figure 42. Capitulescences of cacalidihoglossum plantagineyrgeneritype of North American
Arnoglossum A. Lateral view of involucres showing subequal, obgly-keeled phyllaries. B. View of
capitula from above showing white disk corollas witlatieely short recurved lobes and well-exserted anthers
[Digitacalia has similar white-flowered discoid capitula, but differsteylong-lobed corollas and crested
clinanthia]. 6. Turner 14-123photographs by Steve R. Turner).
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Figure 43. Digitacalia jatrophoidesgeneritype. A. Floret with corolla lobes cut to tdorolla tube and
anthers fully exserted. B. Cypsela showing the promioastee. (Modified from McVaugh 1984 figure 46).

1. DGITACALIA CHIAPENSIS (Hemsl.) Pippen, Contr. U.S. Natl. Herb. 34: 379. 19G&necio
chiapensisHemsl., Biol. Cent.-Amer., Bot. 2: 238. 188Tacalia chiapensigHemsl.) A.
Gray, Proc. Amer. Acad. Arts 19: 53. 1883dontotrichum chiapensgiemsl.) Rydb., Bull.
Torrey Bot. Club 51: 418. 1924TyPe: MEXICO. Chiapas. Austro-Mexico, Chiapas etc.,
1864—-1870Ghiesbreght 53Tholotype: K; isotypes: GH-2, MO, NY, YU). [Grain(sched.)
referred the plant t€acalia and used the epithegliesbreghtil on each of the five cited
full/lcomplete sheets, these distributed prior to being de=trly Hemsley irSenecio the
Klatt herbarium sheet in GH is a drawing of the K holetygnd an included fragment
packet]. Figure 44.

Herbs to 3 m tall; stems striate, fistulose; herbage glesbor nearly so.Leavespinnately
lobed to young leaves few-angulate, glabrous or abaxialdalzeger veins puberulent; main stems
leaves long-petiolate; blade (6—)10-15 x (4—)9-15 cm, pinnately 5-édiwed 2/3 distance to midrib,
base cordate to truncate, sometimes slightly decurrentpetitde, proximal pair of lobes sometimes
each with a proximal lobule, lobes elliptic-ovate, 3—7 x 1.5m4 roargins entire or subentire, apex
acute to acuminate, sinuses broadly rounded, narrowetdtabout as broad as lobes, capitulescence
leaves abruptly reduced, short-petiolate, pinnately fegudaite, 2—5 x 1-3 cm, ovate to rhomboidal,
base truncate to broadly obtuse, entire or subentire,saoie to acuminate; petiole (1-)5-7 cm long.
Capitulescenceto 30 x 25 cm, corymbiform-paniculate, branches small-ledagstal branches not
overtopping central axis; peduncles 5-8 mm long, slendercdetate-sulcate, 1-4-bracteolate;
bracteoles ca. 1 mm long, lanceolat€apitula 5.5-7.5 mm long; involucre 3—4 mm diam.;
phyllaries (6-)8, 4-5 x to ca. 1.5 mm, elliptic-ovate to oblbagally subgibbous, the narrow mid-
zone green, margins stramineous, about as wide as mid-zate, glabrous; calycular bracteoles ca.
3, 1-1.5 mm long, linear-lanceolate; clinanthium ca. 1 mmdi®isk florets 7-11; corolla 3.5-5
mm long, tube 1.7-2.5 mm long, throat 0.2—0.5 mm long, moressritalistinct, lobes 1.5-2 mm
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long, lanceolate, spreading or recurved, nerves submarginglly also with a medial resinous nerve;
anthers ca. 1.4 mm long, theca apex abruptly appendaged, appergdmelagiceolate; style

branches ca. 0.8 mm long, recurvedypselae(immature) 1.2—-1.4 mm long, setulose; pappus 3—4
mm long. 2 = 60 (Strother 1983).
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Distribution and representative collections. Mexico(endemic to ChiapasBreedlove
23342(CAS, MO, NY, TEX, US);Breedlove 4114QCAS, MO, TEX);Breedlove 4701QCAS n.v.,
cited by Strother 1983);aughlin 1932(CAS, F);Nelson 346{GH, US);Raven & Breedlove 19954
(US); Ton 1493(CAS, F, NY).

Gray (1883), in his treatment of tussilaginoid species fromiéb, noted the uniqueness of
this "singular species.” The four other species of thmugeliffer fromDigitacalia chiapensishy
their taller capitula and longer pappus bristles. The Klatharerm sheet in GH has a faithfully
rendered drawing of the holotype, as well as a fragmeikiepac

2. DGITACALIA JATROPHOIDES (Kunth) Pippen, Contr. U.S. Natl. Herb. 34: 381. 19@&calia
jatrophoidesKunth, Nov. Gen. Sp. (folio ed.) 4: 132. 1818 [also quartoded.69. 1820].
Senecio jatrophoide¢kunth) Sch. Bip., Flora 28: 498. 1845. (the Hemsley 1881la: 242
isonym is invalid). Odontotrichum jatrophoideunth) Rydb., Bull. Torrey Bot. Club 51:
419. 1924. TyPE: MEXICO. Michoacéan. "Prope lacum Cuiseo et montem Andaracuas,
900 hex, Sep" [1803Kumboldt & Bonpland 429gholotype: P-HBK, as Macbride negative
37869, as IDC microfiche 6209 104.111.6; isotype: B-W 15074, as ID€rafiche 7400
1086.1.7). [The locality on the holotype is Cuiseo (i.e., L&kétzeo); the Humboldt
itineraries by Sprague (1924: 23; 1968: 97) give the protologudtiesedre numbers 106
and 108, and the date of collection as September 1803].eHgur

Cacalia digitataSessé & Moc.Digitacalia jatrophoidesvar. pentalobaB.L. Turner

Herbs to 3 m tall; stems fistulose, glabrous to tomentulosénéncapitulescenceleaves
very deeply subpalmatilobed to subpalmatifid with 5—7 lobesegments (central segment the
longest), long-petiolate; blade 4-16 x 4—21 cm, nearly orbiculautime, divided or lobed to midrib
or nearly so, never decurrent onto petiole, surfaces $pargeescent along larger veins and margins,
lobes or segments 3-12 x 0.8-1.8 cm, lanceolate, flat or so@setionduplicate, margins subentire,
apex attenuate; petiole 3—16 cm lon@apitulescenceto 30 x 30 cm, corymbiform-paniculate,
lateral branches not overtopping central axis, tomentulosedly tomentulose; peduncles mostly 2—
8 mm long, tomentuloseCapitula mostly 10-14 mm long; involucre 4-5 mm diam.; phyllaries 7-8,
4-55 x 1-1.5 mm, a few sometimes keeled, glabrous; calyctdatebles 3—7, 2-5 mm long,
subulate. Disk florets (5—)7-10; corolla 6-9 mm long, throat minute, lobes ca. 3 mm kmbers
ca. 2 mm long; style branches ca. 1 mm lo@ypselae4-5 mm long, glabrous; pappus 5—7 mm
long, sometimes becoming tawny when mature.

Distribution and representative collections. Mexico(Guanajuato, Jalisco, Michoacan,
Oaxaca, and possibly ZacatecaBjeedlove & Almeda 59818CAS, TEX; type of synonymous
Digitacalia jatrophoidesvar. pentalobaB.L. Turner);Koch & Fryxell 8963(US); McVaugh 17160
(MICH); Pringle 4262(GH, MO, NY, US);Sessé & Mocifio 282@MA-2; type of synonymous
Cacalia digitataSessé & Moc.)Smith 38gMO, NY, US); Soule & Brunner 2464MO, TEX).

Digitacalia jatrophoideswas illustrated in both McVaugh (1984) and Redonda-Martingz an
Villasefor-Rios (2011) as synonymdbs jatrophoidesvar. pentaloba Villasefior (2016) cited this
species as occurring in several other states (basicaldbning its range from Sinaloa east to San
Luis Potosi and southward), but | have not seen specimepbhotographs from those localities.
Among species that are at least partly sympatric wittDigitacalia jatrophoidesmost closely
resembled. tridactylitis, differing from it by its subpalmatilobed-subpalmatifid les\weith blade
not decurrent onto petiole.

3. DIGITACALIA NAPEIFOLIA (DC.) Pippen, Contr. U.S. Natl. Herb. 34: 382. 1968acalia
napeifolia DC., Prodr. 6: 328. 1837 [1838] (asadpeaefolia). Senecio napeifoliu¢DC.)
Sch. Bip., Flora 28: 498. 1845 (the Hemsley 1881a: 244 isonym is inv&dbntotrichum
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napeifolium(DC.) Rydb., Bull. Torrey Bot. Club 51: 418. 192&yPE: MEXICO. Oaxaca.
Summo monte San Felipe ad glaciei, (April)July 183#&drieux Pl. mexic. exsic. 280
(holotype: G-DC, as Macbride negative 33809, as IDC microb€le1100.111.2; isotypes K-
2). [The protologue, holotype, and one isotype gives the nafrdtbllection as July, whereas
a second Kew isotype reads July on one label, but givetdpainother labell.

Digitacalia hintoniorumB.L. Turner

Herbs to 3 m tall, stems becoming fistulose; herbage subglabrousaves deeply
subpinnately 5-7-lobed, long-petiolate; blade mostly 6—-15 x 7—-24 caxllprovate to orbicular in
outline, lobes typically divided 2/3+ to midrib, lobes groximal half or 1/3 of blade, base often
truncate or sagittate, never decurrent onto petiole, adsuiédce green, glabrous, abaxial surface
pale green, persistently puberulent to tomentulose (sm@etnearly glabrate), lobes 3.5-12 x 1-5
cm, lanceolate or rhomboid, margins serrulate to dityirserrate, apex attenuate, basal two lobes
lateral (each sometimes with a small proximal lobuleg distal 2—4 forward-directed lobes and
terminal lobe arising from well above basal lobes; pettel£0 cm long.Capitulescenceto 45 x 45
cm, corymbiform-paniculate, lateral branches not overtoppimgraleaxis, tomentulose; peduncles
mostly 2-10 mm long, tomentuloseCapitula mostly 8-13 mm long; involucre mostly 3—4 mm
diam.; phyllaries 5(-6), 4-5 mm long, flat except towards subsuttcbése, glabrous or sparsely
ciliate, margins narrowly scarious; calycular bractedl&s-3 mm long, subulateDisk florets 5(—6);
corolla 6—8 mm long, throat minute, lobes 3—4 mm long; anthe8sn@n long; style branches 1-2
mm long. Cypselae4—5 mm long, glabrous; pappus 5-7 mm long, sometimes becoming tawny whe
mature.

Distribution and representative collections. Mexico(Guerrero, Michoacan, Oaxaca,
Puebla, and possibly Jaliscd}alzada 20479qMEXU, MO, NY); Davidse & Davidse 9768V0);
Galeotti 2082(K, n.v., cited by Hemsley 1881a: 244entry et al. 20392US; a flowering branch
with single bracteate leaf, mixed with a speciesvefbesing Gentry et al. 20435US); Hinton
12572 (GH, MICH, NY, TEX, US; type of synonymouBigitacalia hintoniorumB.L. Turner);
Lorence et al. 365QCAS, MEXU, MO);Nelson 1133GH, US);Pringle 4778 GH, MO, NY, US).

Digitacalia napeifoliais unique in the genus by its typically five (vs. eight) pdmyéls. An
illustration of D. napeifoliawas provided by Turner (1990) under the namB.dfintoniorum The
Hinton collection cited above is the type of the synonynidu&intoniorum but was cited a®.
napeifoliaby Pippen (1968: 383) and McVaugh (1984: 298), who are followed hereotdyg from
the 1990s givRose 304QUS) as having about five phyllaries, which if correct {doumply the
sheet would thereby matdh. napeifolig and apparently would be the sole voucher of the species
from what seems to be Jalisco, albeit labeled astZeas Rose 304Qvas cited by Rydberg (1924b:
429) af0dontotrichum jatrophoideand by Pippen (1968: 382) Bsjatrophoides

4. DGITACALIA STEVENSII Pruski,sp. nov. TYPE: NICARAGUA. Nueva Segovia. 2 NW of
Ocotal-Jalapa highway at km 269.5, along road into mountE#is}7' 11" N, 86° 13' 6" W,
621 m, 12 Mar 2016 (in flowerptevens & Montiel 3725@olotype: MO; isotype: HULE).
Figures 4A-B, 45-48.

Plantae herbaceae perennes 1-3 m altae, caule eremta ¥illosula vel arachnoidea a glabrata
fistulosa; folia alterna petiolata, lamina (5-)9-19 x (3.5&%h7cm ovato-rhomboidea 5(-7)-pinnatilobata
chartacea basi obtusa vel truncata; capitulescentiaeuggux 13 cm dense thyrsoidea-paniculata
pyramidalis pluricapitulata (20-50+ capitula), pedunculi 5-8 lomgi; capitula discoidea 7-8 mm alta,
involucrum 4.5-5.5 mm latum, phyllaria 8 uniseriata 4.5-5.5 x 1-1.8 mm gdjlabra, clinanthium
epaleaceum 0.5-1 mm latum; flosculi disci hermaphroditi 9-10 ll@ofcb—5.5 mm longa profunde
quinquelobata alba glabra; cellulae endotheciales oblonggtexkes nodulis polaribus; lineae
stigmaticae connatae; cypselae 1.6—2.3 mm longae; pappi setae nerefogam longae.
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Erect, monopodial, leafy-stemmed herbsl-3 m tall, presumably perennial based with
annual stems, these evenly leafy throughout, but lacking basatte at maturity, rhizomes
presumably without tubercules; stem striate-costate, stibtew less commonly somewhat angled,
fistulose, sparsely villosulous grading distally to capituleseebranches moderately villosulous to
villosulous-arachnoid; herbage bearing simple eglanduldroimes. Leavesalternate, pinnately 5(—
7)-lobed, petiolate, with marginal petiole, never geltdblade (5-)9-19 x (3.5-)7-15 cm, ovate-
rhomboid in outline, marginally lobed about half to 2/3 ahiste to midrib, chartaceous, larger
secondary veins about 3-5 per side, each with 1-2 faint ascdediagy veinlets, lobes evenly
spaced, forward-directed, the sinuses broadly rounded, abauide as the lobes, surfaces more or
less concolorous, sparsely villosulous-arachnoid to subglabross,obtuse to truncate, sometimes
slightly decurrent onto petiole, the four primary margir@iels subequal, proximal pair of lobes
sometimes each with a lobule very near blade base, lolgpnadew-denticulate or few-dentate with
teeth 0.1-0.5 mm long, lobes 1-6 x 1-5 cm, triangular to ellippite, apex acute to obtuse,
capitulescence leaves subtending lateral branches abruptly dedoetole (2-)5-7 cm long.
Capitulescencearge and moderately dense, pyramidally thyrsoid-panicuttajnal or terminating
axillary branches, elongate with the spreading, lateral hesngot overtopping the central axis, to 25
x 13 cm, many-capitulate (20-50+ capitula), few-bracteolagelupcles slender, 5-8 mm long,
villosulous to Vvillosulous-arachnoid, 0-2+-bracteolate; bodete ca. 1 mm long, lanceolate,
ascending.Capitula discoid, 7-8 mm long, 9—10-flowered, weakly subcalyculate; involucre 4.5-5.5
mm diam., turbinate to narrow-campanulate, green at vesg, lpdnyllaries 8, free, 4.5-5.5 x 1-1.8
mm, nearly scarious and estriate except for narrowly bedeess midrib and occasional pair of lateral
veinlets, glabrous or nearly so, sometimes slightly mgdmatrow-keeled proximally, mostly whitish
with a narrow green midrib-keel and pale hyaline marginsribn@bntinuing to the acute apex, the
inner four phyllaries broader with broader margins; subcalytutsteoles 1-3, loosely inserted, 1-2
mm long, much shorter than phyllaries, linear-lanceolategrgrclinanthium epaleate, 0.5-1 mm
broad, flat and foveolate, neither convex nor obviously flesegted. Ray florets none. Disk
florets bisexual, 9-10, in early anthesis with corolla partly exsdr@md involucre, in mature fruit
corolla presumably mostly exserted form involucre; corolia3.5 mm long, deeply 5-lobed nearly
to tube, salverform, white (ochroleucous), glabrous, tubBe322 mm long, slightly longer than limb,
weakly dilated or narrowly cylindrical to base, throadistinct, ca. 0.2 mm long, lobes 1.6-2.1 mm
long, linear-lanceolate, recurved, nerves submarginal, messai duct typically present; anthers
exserted from throat, ca. 1.5 mm long (excluding collanugtly appendaged, collar ca. 0.4 mm
long, cylindrical, about same diameter as filament, withenlarged basal cells, about as long as
anther appendage and about as long as the short filament, bzsesetapered to slightly sagittate,
endothecial tissue pattern polarized, cells oblong-hexagapatal appendage 0.4-0.5 mm long,
lanceolate, sometimes fragile-based and breaking; style exdipplate, ca. 5.5 mm long, nearly
cylindrical to base, without obvious swollen basal node, brandwsved, ca. 1 mm long, with a
continuous stigmatic surface, apex obtuse, with a few rappédd papillae. Cypselae (immature)
1.6-2.3 mm long, narrowly oblong in outline, dark brown, glabr@42-costate, ribs broad and
well-defined, (presumably pale at maturity), carpopodiugmreetrical, 0.2—0.3 mm long,
stramineous; pappus bristles many, 4-5 mm long, white, cap#ieajprid, apical cells pointed.

Distribution and ecology. Digitacalia stevensiis known from three collections in north-
central Honduras and Nicaragua along the western bortfeiHonduras (Fig. 45). The Nicaraguan
type locality is about 10 km southeast of the border with Hasluand the paratype locality only
about 3 km south of the border with Honduras. The type localitydardgua is about 50 km east of
the Nicaraguan paratype localityDigitacalia stevensiis the only species of the genus not known
from Mexico. It has been collected in bud in December anduBegrand flowering in March. The
label of the holotype-Stevens & Montiel 3725M0O—reads "fleshy monopodial herb, 1-3 m tall,
heads dull yellow." The pre-anthesis anthers appear to b@wyednd the corollas are white
(ochroleucous). Although the yellow anthers make the capitala gellowish, the corollas are not
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yellow, as are the corollas in the somewhat similar g&aldana In any event, the new species is
presumed to be pollinated by small insecBigitacalia stevensiioccurs between 540-974 meters
elevation, and has been found along roadsides, in pineeoests, and in dry forests along rocky
streams. It is by far the lowest elevational speciBsug Stevens (pers. comm.) has said the type

locality is on weathered granite soil. The species mat relocated at either Nicaraguan locality by
Doug Stevens in April 2018.
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% Digitacalia stevensii {%" \

B Telanthophora steyermarkii
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Figure 45. Distributions ddigitacalia stevensiandTelanthophora steyermarkii
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Figure 46. Holotype &figitacalia stevensiPruski. Stevens & Montiel 372580).




Pruski: Digitacalia, Dresslerothamnus, Pentacalia, Zemisia 89

A A B

E[I‘Illlllllll“

l|ll|lll{ll‘l[lill

llIlIlIll
1

1

IIIIJHIII!I[:!III Irl|2|llll |III;IIII|'II:IIIHIIl!’lllIIII'Ilg[lllllllg]llllllll:l:ll|llllll

]
m

]I!II!IIHlI

Figure 48. Floral microcharactersiitacalia stevensii A. Two anthers, showing cylindrical filament
collars and lanceolate apical appendages. B. Bifid siigfeshort, obtuse-tipped branches. C. Immature
cypsela showing several broad costae. (From theypel@tevens & Montiel 372580). [Scale bars: A 0.9
mm, B 2 mm, C 1.5 mm].
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Paratypes HONDURAS. Olancho. Along Rio Olancho, on road between Gualaco and
San Bonito Oriental, 7.4 miles NE of San Estéban, 15° 285N42' W, 540 m, 7 Feb 1987 (in bud),
Croat & Hannon 64339MO, US; originally determined by Harold Robinson in 1987'Reldana
?"). NICARAGUA. Nueva Segovia. 10.8 km NW of Ococona along road to Santa Maria, 13° 45'
02" N, 86° 39' 48" W, 974 m, 30 Dec 2016 (in bustgvens & Montiel 3887(HULE, MO).

Eponymy. Digitacalia stevensiiis named for Warren D. Stevens, collector of the type
material and world authority of the flora of Nicaraguaoug Stevens is the lead author of the three
volume series "Flora de Nicaragua,” published in 2001, and aakgte©of Asclepiadoideae
taxonomy.

Among the four previously recognized species, each a Mexaatemic, Digitacalia
stevensiimay be distinguished at a glance fr@mjatrophoidesandD. napeifolig which differ by
deeply-lobed leaves. Instedd, stevensiis more similar to pinnatilobeD. chiapensisand trifid-
leavedD. tridactylitis. Digitacalia stevensiiseems to combine characters of the two, having the
leaves ofD. chiapensisand capitulum and floret sizes Df tridactylitis. The elongate, narrow-
pyramidal, thyrsoid-paniculate capitulescencéoftevensjihowever, serves to distinguish it from
both species, and is unique in the genus. By geographyerihing to equate the new species with
D. chiapensis but D. stevensiidiffers from D. chiapensisby a more southerly distribution,
moderately villosulous (vs. glabrous) stems, moderately edetiyrsoidal-paniculate (vs. open,
corymbiform) capitulescences, capitula 7-8 (vs. 5.5-7.5) mm lamgllas 4.5-5.5 (vs. 3-5) mm
long, glabrous (vs. sometimes setulose) cypselae, and plaggtiles 4-5 (vs. 3—4) mm long.

Before seeing field photographs showing the type planisgifacalia stevensito be white-
flowered, | naively thought the plant was yellow-flowered gmdbably a species dRoldana
Indeed, by gestalt and thyrsoidal capitulescen€esstevensiirecalls top-snatch specimens of
Roldana greenmanid. Rob. & Brettell, which differs by solid stems, pubeggaluristriate merely
narrowly scarious-margined phyllaries, yellow short-lobsmtollas with elongate throat, and
proximal stem leaves palmatilobed, albeit on occasioh it few pinnatilobed distal leaves
resembling those d@. stevensii

5. DIGITACALIA TRIDACTYLITIS (B.L. Rob. & Greenm.) Pippen, Contr. U.S. Natl. Herb. 323.
1968. Cacalia tridactylitisB.L. Rob. & Greenm., Amer. J. Sci. Arts, ser. 3: 50. 15E®5.
Odontotrichum tridactylitigB.L. Rob. & Greenm.) Rydb., Bull. Torrey Bot. Club 51: 419.
1924. TypeE: MEXICO. Oaxaca. Sierra de San Felipe, 6000 ft., 19 Nov 18Pdngle
5841 (holotype: GH, as Beaman color slide 7221, also as Pippen 1&8@8lplisotype: VT).
[The VT isotype on JSTOR is incorrectly numbered 5840ckvpiage 158 of the protologue
publication gives instead as collected 17 November 1894 and agp&hrumber oCacalia
obtusilobaB.L. Rob. & Greenm. (sPsacalium megaphyllunthe GH holotype was not
found in JSTOR].

Digitacalia cryptaB.L. Turner

Herbs to 3 m tall; stems puberulenteavesvery deeply proximally trilobed (nearly digitate)
or proximal stem leaves only moderately trilobed from nadbiade, petiolate; blade mostly 6-20 x
4-13 cm, trullate, rhombic or hastiform, lobed nearly torimidr proximal leaves only about halfway
to midrib, base shortly decurrent onto petiole, adaxialaserSparsely pubescent, abaxial surfaces
tomentulose, lobes lanceolate to triangular, margins lyssi#bentire but the type is coarsely serrate,
apex attenuate; petiole 1-4 cm longapitulescenceto 30 x 25 cm, corymbiform-paniculate,
broadly rounded to nearly flat-topped, lateral branchesespras overtopping central axis,
tomentulose; peduncles mostly 3—7 mm long, tomentul@apitula 7—10 mm long; involucre 3—4
mm diam.; phyllaries (7-)8, 3.5-4(-5) x 1-1.5 mm, a few sometimesdkeglabrous; calycular
bracteoles few—several, 1.5-3.5 mm long, subul®iek florets 8-10; corolla 5-6 mm long, throat



Pruski: Digitacalia, Dresslerothamnus, Pentacalia, Zemisia 91

0.1-0.5 mm long, lobes 2-3 mm long; anthers 2-3 mm long; style bsadelie5 mm long.
Cypselae3-5 mm long, glabrous; pappus 4-5.5 mm long, sometimes becoming tawmynatwee.
2n = 60 (Pippen 1968).

Distribution and representative collections. Mexico (Guerrero, México, Morelos,
Oaxaca);Barrie 722 (MEXU, TEX; type of synonymou®igitacalia cryptaB.L. Turner); Krause
1226 (MEXU, MO); Martinez et al. 5734MEXU, MO); McVaugh 21903MICH); Nelson 2080
(US); Pringle 6164(CAS, CM, COLO, F, GH, MEXU, MO, NDG, NY, USPringle 9877(CAS,
CM, F, GH, MO, NMC, NY, US)Smith 38QMICH, MO, NY).

The proximal leaves (often not present on herbarium spesirofDigitacalia tridactylitis
are very reminiscent of those Neurolaena lobatgL.) Cass. The type collection has leaf margins
coarsely serrate, but most material seen has subemigins. The deeply digitate leaves of many
collections are noteworthy, but on some plants they corowsth moderately trilobed leaves.
Robinson and Greenman (1895) described the species as hatvig 7" phyllaries. Turner (1990)
treated typically 8-phyllaried. tridactylitis in synonymy of 5-phyllaried. napeifolia Although
some individual Senecioninae as circumscribed here (@rgsslerothamnus angustiradiatasd
Pentacalia wilburi) may vary in phyllary number, individual cacalioid spece more consistent in
phyllary number, and Turner's notion was considered but utlynatjected here. The species is
thereby interpreted broadly, more or less as by Pippen (1968).

An illustration ofDigitacalia tridactylitis was provided by Turner (1990) under the name of
D. crypta The Pringle collections cited above are paratypes dfythenymouD. cryptg but were
cited adD. tridactylitis by Pippen (1968: 383) and Wetter (1983: 21), who are followed here.

Excluded species.
Digitacalia heteroidegKlatt) Pippere Roldana heteroidea(Klatt) H. Rob. & Brettell.

1. TELANTHOPHORA STEYERMARKIlI (Greenm.) Pruski, Flora Mesoamericana vol. 5, parte 2: 471.
2018. Senecio steyermarkisreenm., Ceiba 1: 124. (1 April) 1950. [nBenecio steyermarkii
Cuatr., Fieldiana, Bot. 27(1): 32 (8 June) 1950, hom. illegllyPE: GUATEMALA.
Huehuetenango Sierra de los Cuchumatanes, near cafetal of Fincal&bl® km SE of
Barillas, 1150 m, 26 Jul 194%teyermark 4955@holotype: MO; isotype: F). Figures 4E—F,
45, 49.

Pachycaulous shrubs 3—7 m tall; stems floccose-tomentose distally to irregular
subglabrate. Leavespetiolate; blade 10-22 x 4-10 cm, elliptic-ovate, stiffly chadasgvenation
pinnate with 10-12 secondary veins per side, surfaces obviosslylatious, adaxial surface green,
sparsely arachnoid-tomentose along veins to glabrate, abaxfakces white-gray, densely and
persistently arachnoid-tomentose throughout or sometimésatgain patches, never completely
glabrate, base cuneate to obtuse, margins subentire tdefgtate (remotely and shallowly sinuous-
lobulate), apex acuminate to obtuse; petiole 3—8 cm |@apitulescence6—-15 cm diam., branches
and peduncles tomentulose, bracteoles 3-5 mm long, lineaslate Capitula 6.5-8 mm long,
short-radiate; involucre 3—4 mm diam., campanulate; phyllagie8,c4-5.5 mm long, tomentulose in
the middle or only so basally; calycular bracteoles 1-2 mm lorear-lanceolateRay florets 2—-3;
corolla limb ca. 3+ mm long, weakly exserted, 5—-6-neni@gk florets 7—10; corolla ca. 5 mm long,
tube shorter than limb, lobes 1.5-2 mm long, about as long @ ,ttong-lanceolate, with median
resin duct; anthers short-caudate, collar 0.2—0.3 mm lonigpndoghl, without enlarged basal cells,
endothecial tissue radial; style branches 1.5-2 mm long, apexepbtiggnatic surfaces continuous.
Cypselae(immature) 1-1.5 mm long; pappus bristles ca. 5 mm long.



Pruski: Digitacalia, Dresslerothamnus, Pentacalia, Zemisia Q32

AW AR

Holotype of:

Senecia steyermalks iy Greznm
—_——

net. Ceib )2 124, 1950,
d vere Tobn Prushk.) 2002~

Missouri Botanical Garden (MO)

GARD

copyright reserved

NO.4 7~f‘7~6

JWM dfw.m ﬁm-«./ ».50.
i, el [1724% Al [ 1§50

DET. BY J. M. GREENMAN.

Telanthophora steyermarkii (Greenm.)
Prus

det. John Pruski (MO), 2012
MISSOURI BOTANICAL GARDEN HERBARIUM

56«:;.‘» 5./"—)/6""“/ 'é"" éfzu»ﬂzn.

Determined by /:(/n’ 747/1/ Aoo3 (MD)

| g PLANTS OF GUATEMALA
49556 Field Museum of Natural History Ezpedition, 194142

|
Type Specimen Senecio JWW é‘/&?{w'/

Studies for Flora of Guatemala

\\-)‘Q/\Wx,o ,Jj/r*)/a.-,”fj‘\'/\annu& 'D\

Louis O. Williams | Q325 . :
iam: 1% HERB. MB.G. Shrub 20 ft. tall; flowers deep yellow; leaves
deep green ebove, gray-white beneath.
%
¢ Dept. Huehuetenango: Near cafetal of Finca
e I ————— | Soledad, 5 miles southeast of Sie Barillas,
No. 4;\{:7’"& < Sierra de los Cuchumatanes, slt. 1,150 m.
) !/ -Z e ___‘:; o im_g.e.esmmLmiEicha_P“‘d‘
Ytreseio i ém RS
LEx S u.sp.. I JULIAN A. STEYERMARK JOnYR6 1942
| 4%/{/?#’? DET. BY J. M. GREENMAN. |

Figure 49. Holotype dBenecio steyermarkiBreenm. £ Telanthophora steyermar)cii (Steyermark 49556
MO).
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Distribution and ecology. Telanthophora steyermarkis endemic to Guatemala (Fig. 45),
where it was collected flowering in July at 1150 metersagien. The species is known from only
the type collection.

Microscopic study of floral details show§elanthophora steyermarkihas cylindrical
filament collars (Fig. 4E) and continuous stigmatic swsaEig. 4F). By these characters it is thus a
typical member of subtribe Tussilagininae. A questiondraen as to whether or not the species is
distinct. Williams (1975) treated@elanthophorain synonymy ofSenecip recognized the species
using the nam&enecio steyermarkibut did not mention subtribal placement. On the other hand,
Clark (1996) recognizetlelanthophorébut treated’. steyermarkiin synonymy withT. grandifolia

Among species in Mesoamerica, involucres of five phyllaairescharacteristic of a group of

four species that are sometimes discoid-capitulgtanthophora cobanens{d.M. Coult.) R. & B.,
T. molinaeR. & B., T. sublaciniata(Greenm.) B.L. Clark, andl. uspantanensig).M. Coult.) R. &
B.. Involucres of eight phyllaries are foundTinbartlettii R. & B., T. grandifolia(Less.) R. & B.,
andT. steyermarki{Greenm.) Pruski. In gestalt and oblong leaves, how@&vdrartlettii otherwise
resembles species of the first group. Thus by the pramfestimination, T. grandifolia and T.
steyermarkiimay be close congeners, and indeed Clark (1996) tr@atsdyermarkiin synonymy
with T. grandifolia

Telanthophora grandifoliahowever, is typically pinnatilobed and concolorous-leaaedi
does not matchl. steyermarkii Telanthophora steyermarkivas recently resurrected and is
distinguished by its radiate capitula with eight phyllariesl @y its leaf blade surfaces obviously
discolorous, abaxially densely arachnoid-tomentose throughosbroetimes glabrate in patches,
never completely glabrate. NevertheleSs, steyermarkiiis somewhat similar toSenecio
serraquitchensi$sreenm., which is loosely arachnoid-tomentose abaxially oahgahe midrib, and
which proves to fit moderately comfortably in synonymy withgrandifolia which is widespread
from Mexico to Costa Rica.

Figure 50. Floral microcharacters @éndrophorbium multinerve A. Iusterform filament collars and tails.
B. Radial (approaching transitional) transitional enda#iidissue. $olomon 18723M0). [Scale bars: A 0.5

mm, B 30um].
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. NEW COMBINATIONS IN SOUTH AMERICAN DENDROPHORBI UM AND
MONTICALIA (SENECIONINAE)

Dendrophorbiumand Monticalia (Senecioninae) were segregated by Jeffrey (1992a) from
Senecioand Pentacalia respectively. These two segregates are recognizedniene or less as
circumscribed by Jeffrey (1992a) and Nordenstam (2007), anddatenguished by floral
microfeatures and habit. The new combinations in SouthridareDendrophorbiumandMonticalia
proposed here are for names that mostly have been useaaiifofor more than a decade. These
names are validated here for further use in specimemuatgions and various floristic projects, and
those inDendrophorbiumare proposed preliminary to a revision of the Peruvigaisp underway by
the author.

Dendrophorbiumand Monticalia are centered in the Andes, Hdéndrophorbium lucidum
(Sw.) C. Jeffrey occurs in the Lesser Antilles, sevepakies are known from Brazil, and two species
of Monticalia were recognized in Central America by Pruski and Robi{@@b8). Dendrophorbium
(Fig. 50) andMonticalia each have moderately balusterform anther collars, exappeatdiciyle
branches with 2-banded stigmatic surfaces, and radiaKHiaral) endothecial patterns, typical of
subtribe Senecioninae.

Dendrophorbium

The genusDendrophorbium(keyed by the author witfPentacaliaallies above) contains
more than 90 species, these mostly Ande2aandrophorbiumwas described by Cuatrecasas (1951)
as a section oSenecip and retained by Cuatrecasas (1981p@mecio which it resembles by 10-
striate-costate cypselaeDendrophorbiumdiffers from Senecioin habit, however, being shrubby
herbs or pachycaul trees. The leave®androphorbiummay be relatively well-spaced along the
distal half of the stem, but at other times are clustapschlly. The species are mostly dentate-leaved
(Figs. 51A, 52-55) and the capitulescence broadly corymbifoutithe plants may be entire-leaved
and in several species the capitulescence is pyramithitgoid-paniculate (Figs. 51B, 52). The
genus is often characterized as having sagittate anthériie anthers in some species are caudate
(viz Fig. 50A; Jeffrey 1992a). As is typical of subtribe Sem@nae, the endothecial tissue is
typically radial (sometimes transitional with bothiedénd polar thickenings) (Fig. 50B).

Cuatrecasas (1951) gave leaf texture as a distinguishing fdagtimeenSeneciosect.
DendrophorbiunCuatr. and now synonymo&eneciosect.MacbrideusCuatr. Cabrera (1985: 136)
keyed Bolivian material under the narBenecioser. Myriocephali (Cabrera) Cabrera, and gave
Senecicsect.Pluricephali Cabrera in synonymy. These aforementioBedecianfragenera are now
treated as the gen@ndrophorbium

Dendrophorbiumwas characterized by Jeffrey (1992a), Bremer (1994), ardEMarahita
and Cuatrecasas (1999) as having cypselae 5-costat&eardicser. Myriocephaliwas said to be
"generalmente pentcostados” by Cabrera (1985). Norderi2@0w: 233) described the cypselae of
Dendrophorbiumas "5-ribbed,” but keyed the genus (Nordenstam 2007: 214 lead 164yp)dejae
"8-10-ribbed.” In the author's above key to genera centering &l®miacalia the cypselae in
Dendrophorbiumare described as "8-10-striate-costate,” supernumetargnrieach face initially
less-pronounced than the costae on the angles, but at matgritypselae oDendrophorbium
become subterete and 8-10-striate-costate.
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Figure 51. Habit (A) and close-up of capitulescence ddBjilsf typical member of thBendrophorbium
reflexumspecies group. The group is characterized by closelgtedeaf margins, rigid-chartaceous leaf
blades, and narrowly pyramidal capitulescences. (ParuMartin, Tocache, entre Metal y Manan, 1900 m, 4

Jul 2014 Pruski et al. 468y,
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377362).
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1. DENDROPHORBIUM CASTANEIFOLIUM (DC.) Pruski,comb. nov. Senecio castaneifoliuBC.,
Prodr. 6: 425. 1837 [1838], axdstaneaefolius TyYPE: presumablyPeru. [?Cusco].
"America meridionalis montibus Oronocensibus” in protologueerdi®no montano
oronocenses" [sic] on holotype label, [1790s-1818agnke s.n(holotype: PR; isotype: G,
as Macbride negative 8255 labelled as in G-DEL, not seenD @3 IDC microfiche 800
card 1140). Figure 52.

[As stated in the protologue, the name was based on thgpwlio PR: "v. s. in h. Haenke a cl.
de Sternberg miss." The G sheet is merely a fragmenheofPR holotype. Elsewhere in
Prodromus, Candolle often indicated when Haenke material was givhim (now mostly G-DC)
as "v. s. in h. Haenk. ab ill. de Sternberg comm.,” whicmads the case withSenecio
castaneifoliusthe holotype of which is in PR.].

Dendrophorbium castaneifoliufDC.) Pruski is characterized by thin-chartaceous eiteng
leaves with the many secondary veins closely spaced, nayramijgal open axillary or terminal
capitulescences of 15+ large radiate capitula closely subtérydeelveral linear bracteoles, 7-8 mm
tall involucres composed of 10-12 phyllaries, 12 ray florets, 25isB(fldrets, and slightly bulbous-
tipped pappus bristles. The collector of the type—Thaddeleeske—visited Lima, Arequipa,
Cusco (Peru), and for 20 years used as a home base CochgBaliia), where he died in 1816 or
1817 (Gicklhorn 1966, viz map 2). The type localityDofcastaneifoliunthereby could be in either
Bolivia or southern Peru.

The citation by Candolle (1837) dbendrophorbium castaneifoliunas from "Amer.
meridionalis” differs from the locality of another regiomddnt collected by Haenke, i.Senecio
oronocensisDC. (1837: 423), which was given by Candolle as "Amer. aistralCabrera (1954:
595) suggested that Haenke material labeled as "Oronocensilsusilely from the Serrania de
Orinoca, Oruro, Bolivia, west of Lago de Poopd, andhkatua 3000 meters elevation. Although
Cabrera (1954) suggested the typeSoforonocensisnay be from Oruro, Bolivia, Cabrera (1985:
103) listed no material of the species from Oruro, aneaasgave it as known only from La Paz,
Bolivia north to Huanuco, Peru. Similarlp. castaneifoliumis unknown in Oruro, which is very
high-elevational, dry, and poor iDendrophorbiumspecies. All contemporary material BX.
castaneifoliunm(e.g.,Boeke & Boeke 324€alatayud et al. 2039%/alenzuela et al. 48¥alenzuela et
al. 7299 in front of me is Peruvian, suggesting the type localitthe species is in Peru, perhaps in
Cusco where the plant is centered and most frequentpuatered between 900-2300 meters
elevation.

Cabrera (1985) did not treBt castaneifoliunas Bolivian, but simply noted its similarity to
D. cabrerae(Cuatr.) C. Jeffrey an@®. peregrinum(Griseb.) C. Jeffrey, which are similarly thin-
leaved but small-capitulate Bolivian species. Another Balildandrophorbiumwith similar leaves
is D. coroicensgRusby) C. Jeffrey, which also has smaller capituden ttnose oD. castaneifolium
Bolivian D. medullosun{Sch. Bip. ex Greenm.) C. Jeffrey addyungasensgBritton) C. Jeffrey are
large-capitulate radiate-flowered species, but differigyr tmuch fewer, well-spaced secondary leaf
veins. Peruvian and BoliviaD. biacuminatum(Rusby) C. Jeffrey is similar to the Greenman and
Britton species, and differs from them aid castaneifoliumby its winged-petiolate leaves. In its
narrowly pyramidal capitulescenc&, castaneifoliunis similar to the common northebh reflexum
(Peru to Venezuela), but differs by its thin-textured narrowdedhat are not prominently veined,
more open capitulescences with long peduncles, andeshand broader phyllaries. Another
somewhat similar regional specie®isvargasii(Cabrera) H. Beltran from Cusco, which differs in its
oblong leaves and rounded capitulescences. The relatively uncoBinwastaneifoliunbasically
combines the leaf texture character of the Bolivian spemmel the capitulescence form of the more
northern species, and is accepted by me as endemiato Per
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L
Figure 53. Holotype dBenecio elatukunth & Dendrophorbium elatuin The MO photograph of the
holotype is labeled as though it is a print from Malbnegative 37886 and this number is given as this species
on the F web site, but that number is not seen inlbtograph. lumboldt & Bonpland 3572P-HBK).



Pruski: Digitacalia, Dresslerothamnus, Pentacalia, Zemisia 9QQ

2. DENDROPHORBIUM ELATUM (Kunth) Pruskicomb. nov. Senecio elatu&unth, Nov. Gen. Sp.
(folio ed.) 4: 141. 1820 [1818] [also quarto ed. 4: 180. 1820PE: PERU. [Cajamarca).
P&ramo de Yamoca, inter Colasey et Chontaly, 2468 m [as 13pRAbeq1802],Humboldt
& Bonpland 3572holotype: P-HBK, as Macbride negative 37886, as IDC midnefig209.
105.111.7). The binomial on the holotype does not seem to I¥aimh's handwriting. The
Depto. for Paramo de Yamoca (Humboldt and Bonpland locEiyin Sandwith 1968: 93)
is not known with certainty to me, but is between Pomahgacality 193) and Passo de
Pucara (locality 197), both in Cajamarca southwest of JEgjure 53.

Dendrophorbium elatunfKunth) Pruski is a shrubby herb to 2 m tall occurring inaloj
Ecuador and northern Peru (Deptos. Amazonas, Ancash, Ceggmaad La Libertad). The species
was not previously reported in EcuadoRendrophorbium elatunas been collected above 2000
meters elevation. It flowers year-round with an appafiemtering peak from June to August.
Contemporary collections (e.glorgensen et al. 738om EcuadorCampos et al. 502from Peru)
confirm thatD. elatumis characterized by oblong leaf blades often with oltipse broadly rounded
capitulescences, pilosulose peduncles, few calyculatsbiaiten only about half as long as the
involucre, and (8-)10-costate glabrous cypsela@endrophorbium elatums similar to north
PeruvianD. usgorense(Cuatr.) C. Jeffrey, which differs by its acute-tippeafl blades, nearly
subglabrous peduncles, and calycular bracts nearly asdaig &volucre. Another similar regional
species iD. vanillodorum(Cabrera) H. Beltran, which is a much denser pubescent plant

3. DENDROPHORBIUM GRITENSE (Lapp, T. Ruiz & Torrec.) Pruskicomb. nov. Pentacalia
gritensisLapp, T. Ruiz & Torrec., Ernstia 23(1): 18. 20IBvPE: VENEZUELA. T&chira.
P&ramo El Batallén, via a la Laguna Grande, 3279 m, 24 Oct R&dg et al. 61§holotype:
MY; isotype: VEN). Figures 54-55.

Shrubs 1-1.5 m tall, leafy only distally; stems sericeous to puberdlstally, leaf scars ca.
0.5 cm diam., prominent; distal internodes much shorter ttraheaves.Leavessimple, alternate,
subsessile; blade 5-10.5 x 1.7-3 cm, narrowly elliptic to oblamgosiaceous or stiffly chartaceous,
pinnately veined usually with 8-10 secondary veins per sidhingy strongly towards apex, tertiary
veins immersed, surfaces glabrous or glabrate, base cuteea#tenuate and tapering into a
petiolariform base, distal margins shallowly dentatesger apex acute; petiolar base 0.5-1.5 x ca.
0.3 cm, stout. Capitulescence corymbiform, to 9 x 7 cm, nearly flat-topped, few-braed,
bracteolate; peduncles 2.5-5 cm long, glabrous, few-bracteotatteoles ca. 2 mm long, lanceolate,
glabrous or weakly ciliolateCapitula 11-13 mm tall, radiate; involucre 9.5-11 x 10-12 mm, cam-
panulate, loosely calyculate; phyllaries ca. 13, subequal sfEi9.5-11 x 2—-2.4 mm, lanceolate,
broad-margined, apex acuminate, densely papillose at afferwese glabrous, rarely sparingly
arachnoid throughout; calycular bracteoles ca. 6, ca. 3.5lomg, lanceolate, subherbaceous
throughout, papillose at apex; clinanthium 4-6 mm diam., rfildged-areolate.Ray florets 11-13;
corolla 17.3-19.3 mm long, yellow, glabrous, limb 5-7-nerved, 12-14.5 x 2+2._3Disc florets
45-50, bisexual; corolla 7.6—-8.4 mm long, tubular-funnelform, shorthbé&eloyellow, glabrous;
anthers ca. 3 mm long, short-caudate, endothecial tissuenpaitkal; style 8.5—-10 mm long, basal
node ca. 0.5 mm tall, branches ca. 1.8 mm long, stigmatic sarfadanded, apex obtuse,
exappendiculate, weakly papilloseCypselaeca. 2.6 mm long; obconic, (8-)10-costate, brown,
glabrous, carpopodium symmetric, non-sculptured; pappus of 50-ed6stV.2 mm long.

Additional collections examined. VENEZUELA. Trujillo (limité con Lara). Mun.
Carache, P.N. Dinira, arriba de Mesa Arriba, cumbre del @endé y laderas, 9° 32' N, 70° 07" W,
3330-3350 m, 2 Apr 199®. Duno & Riina 79QUS; post-fruit); Mun. Carache, P.N. Dinira, arriba
de Mesa Arriba, camino del paramo de Jabén al Pico Cendé, B 38° 07' W, 3000 m, 30 Dec
1999,R. Duno, Riina, & Meier 113@JS, VEN).
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For a more than a decad2endrophorbium gritensevas in fertile condition known to me
from only Duno et al. 113Z7US), and in 2000 | annotated this sheePastacalia dunomihi (Fig.
55). However, by (8-)10-costate cypselae (Fig. 54%i)no et al. 1132proves to be a
Dendrophorbium as noted by Bertil Nordenstam (pers. comm. 2000). In 2Bé&3species was
described a®entacaliagritensis and the needed new combinatiorDiendrophorbiums proposed
here. VenezuelaNonticalia greenmaniangHieron.) C. Jeffrey has similar veined leaves but is a
densely pubescent plant with pilose corollas and isnedaprovisionally inMonticalia. It seems
likely thatD. gritenseoccurs in paramos between the two known, moderately distaiities, which
are nearly at opposite ends of the Venezuelan. The piéserprovided shows that the Venezuelan
materials are conspecific and that the plant is beseglamDendrophorbium
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Figure 54. Dendrophorbium gritenseA. Flowering branch. B. Phyllary. C. Ray florevary and pappus
removed. D. Disk floret, ovary and pappus removed. e 8om disk floret. F. Close-up of style branch
from disk floret. G. Disk cypselae, showing severat@e. (Drawn by Gisela Sancho fr@uno et al. 1132
us).
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Pudo 2tal. /131

ISOTYPE OF:
Portacalia. dunoi Prusk

Qod. Tohun Prusks (us), Vi-2ood

Plantas de Venezuela
Herbario Nacional de Venezuela (VEN)

Ne 1132

Arbusto de 1,5 m cm de altura; flores con el caliz verde y la corola
amarilla.

UNITED STATES

Estado: Trujlllo (limite con Lara).

Mun. Carache, P.N. Dinira, arriba de Mesa Arriba, camino del pdramo de Jabdn al
Pico Cendé. Paramo, arbustal y bosques.

M
inches

centimeters
1 2

3377720
Lat: 09° 33 Lon: 7707 Altitud: 3000 msnm
NATIONAL HERBARIUM MmmmI’I\m‘mm‘hWﬂmm Col: R.Duno de Stefano, R. Riina & W. Meler y col. 30 de Diciembre de 1999
00627884 Musstras prensadas en alcohol

Figure 55. Dendrophorbium gritensePhotograph taken in 2000 of intended type of unpubliBhedinoj a
taxon subsequently validated in 2013F&ntacalia gritensisDuno et al. 1132US.
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4. DENDROPHORBIUM HUASENSE (Cuatr.) Pruskicomb. nov. Senecio huasens(Suatr., Brittonia
8:187. 1956.TYPE: PERU. Junin. Huasa Huasi, [1778-1784)ombey s.n(holotype: P).

Dendrophorbium huaseng€uatr.) Pruski, endemic to Peru, is distinctive in its t+oased
leaves, arachnoid-tomentulose abaxial leaf blade surfandsclosely spaced small radiate capitula
with 13 phyllaries.

5. DENDROPHORBIUM MUNCHIQUENSE (S. Diaz & Cuatr.) Pruskicomb. nov. Pentacalia
munchiquensi$. Diaz & Cuatr., Revista Acad. Colomb. Ci. Exact. 19(Z2):1994. TYPE:
COLOMBIA. Cauca. Pargue Nacional Munchique, ElI Tambo, vereda La Rame&k
Gallera, 2000 m, 26 Jul 199Ruiz et al. 309holotype: COL; isotype: COL, MA, US).

Dendrophorbium munchiqueng8. Diaz & Cuatr.) Pruski, known to me from only a few
collections in Cauca, was by its caudate anthers tréptdoiaz-Piedrahita and Cuatrecasas (1999)
within Pentacalia It is characterized by its long lanceolate entiadigpus leaves and radiate capitula
with eight phyllaries.Dendrophorbium moscopanuj@uatr.) C. Jeffrey, also from Cauca, Colombia,
is somewhat similar t®. munchiguensdut differs by its smaller, arachnoid-tomentulose dentate
leaves.

6. DENDROPHORBIUM VALLECAUCANUM (Cuatr.) Pruski,comb. nov. Senecio vallecaucanus
Cuatr., Fieldiana, Bot. 27(1): 23. 1950yPE: COLOMBIA . Valle del Cauca. Cordillera
Occidental, Los Farallones, extremo N, vertiente cslertlto del Buey, 3300-3450 m, 13
Oct 1944 Cuatrecasas 1806golotype: F; isotypes: COL-2, F, P, US).

Dendrophorbium vallecaucanunfCuatr.) Pruski is characterized by its large strongly
reticulate finely serrate leaves, narrow capitulescedeiform (practically discoid Cuatrecasas
1950) capitula with eight phyllaries, and conical style appenddtgeas keyed by Diaz-Piedrahita
and Cuatrecasas (1999) as "claramente radiatos," but byrytsswvell pistillate floret limbs it is
disciform, as noted by Cuatrecasas (1950). It recallsrale@olombian species, including the
commonD. americanun{L.f.) C. Jeffrey, which is obviously radiate-capitigla Instead, it is similar
to weakly-radiate to disciforr. kleinioides(Kunth) B. Nord., which differs by smaller serrulate
leaves.

Monticalia

Shrubby often ericoid-leavedMonticalia was treated earlier a®entacalia subgen.
Microchaete(Benth.) Cuatr. by Cuatrecasas (1981) and Diaz-PiedrahiteCuatrecasas (1999) but
maintained at generic rank by Nordenstam (1999, 200W¥lpnticalia resemblesPentacalia in
technical feature of caudate anthers and 5-costate cypisetadffers in habit.

The new combination proposed here for Peruwéomticalia barbourii (M.O. Dillon &
Sagast.) Pruski (Senecioninae) reflects acceptance dfethregation (Jeffrey 1992a) of shrubby
elements fronPentacalia where they were treated by Cuatrecasas (1981). Pending f&tritlg, the
genus is maintained as proposed by Jeffrey (1992a), altheughasdistinct species groups (weakly
supported lineages) are knownMionticalia.

1. MONTICALIA BARBOURII (M.O. Dillon & Sagést.) Pruskicomb. nov. Pentacalia barbourii
M.O. Dillon & Sagast., Brittonia 40: 225. 1988.yPE: PERU. Amazonas. Prov. Bagua,
Cordillera Colan NE of La Peca, ca. 3290 m [as 10800 ft]e® 378,Barbour 3450
(holotype: F; isotypes: LSU, MO). Figure 56A.
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Figure 56. AMonticalia barbourii showing solitary subsessile capitula. MBnticalia verticillatg showing
cymose capitulescences with pedunculate capituld/e@a et al. 288MO; B Bussmann et al. 16624
unmounted duplicate).

Distribution and ecology. Monticalia barbouriiis a rare endemic of Andean north Peru
(Deptos. Amazonas, La Libertad, and San Martin), witehas been collected flowering in May,
September, and November from 3290-3550 meters elevation. Thessp@s known previously
from only the type collection, but two more recent collectiblave been seen, extending its range
about 200 km to the south. The label coordinates of the tvemtreollections are in Depto. San
Martin within two km of the border, but the departmentdditethe exsiccatae below are those given
on specimen labels. The recent collections are fraan the corner of Amazonas, La Libertad, and
San Martin, and the species may reasonably be expeatedur in each of these three departments.

Additional collections examined. @~ PERU. Amazonas (border with San Martin)
Leimebamba, Tablacha, 6° 55' 52" S, 77° 43' 09" W, 3414 m, 23 May Y@, et al. 28§HAO,
MO). La Libertad (border with San Martin). Uchumarca, Chivane, suliddonga de Yonan, 7°
04'02" S, 77° 43' 35" W, 3550 m, 21 Nov 20Paniagua et al. 885qMO).
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Monticalia barbourii (M.O. Dillon & Sagést.) Pruski is a revolute-marginedscdlorous-
leaved, radiate-capitulate, much-branched microphylloisidr shrub (Fig. 56A). Dillon and
Sagastegui (1988) relatdtl barbourii to M. peruviana(Pers.) C. Jeffreyy. vernicifolia (Cuatr.) C.
Jeffrey, M. verticillata (Klatt) C. Jeffrey, and Ecuadorean enderic empetroides(Cuatr.) C.
Jeffrey. Each of these five species is a shrub with &tmgypselae and recognized by me in
Monticalia. Small-leavedV. myrsinites(Turcz.) C. Jeffrey has similar hirsute stems but rnay
distinguished from the five former species by its flaésathat are glabrous throughoddonticalia
barbourii is distinguished by its very small (3.5-4.5 mm long), lafate to triangular-ovate,
truncate-cordate-based, adaxially subglabrous (sometimeselyplengering arachnoid adaxially near
margins) leaves, subglabrous petioles, distal stems paterggaubénirsute, and solitary subsessile
radiate capitula with 13 phyllariedMonticalia barbouriioccurs south and east of the Huancabamba
deflection in the deep upper Rio Marafién basin (Pruski 2012c). ypaddcality is about 100 km
northwest of Chachapoyas, the two newer collections lzweta 00 km south of Chachapoyas, and
the species should be expected at high elevations bethe¢hree known localities.

Monticalia barbouriiresembles, by very small leavés, empetroideswhich is centered near
Cuenca, Azuay, Ecuador, about 200+ km north of CordilleranCdonticalia empetroidesliffers
by arachnoid-lanate stems lacking hirsute indument. LomgeetlM. peruviana(syn. Senecio
ericifolius Benth.) is from northern Peru, Ecuador, and southern Coédgrabd typical (but not all)
forms of this variable species similarly differ frolh barbourii in stem indument. AlthougM.
vernicifolia is heterotrichous with a mixed hirsute and arachnoidt&rstem indument partly
resemblingM. barbourii, it is geographically isolated from it and occurs weghefRio Marafidn in
Piura. MoreoverM. vernicifoliais relatively broad-leaved, ochraceous-pubescent, amdatbezed
by capitula with eight phyllaries.

Monticalia barbouriiappears most similar #d. verticillata (Fig. 56B) (Dillon & Sagéastegui
1988), which it resembles in subglabrous petioles and usually {pateescent hirsute distal stems.
Monticalia verticillata was described as glabrous-stemmed but provisionally incindegnonymy
Senecio verticillatusvar. trichophorus Greenm., based on material of the more common hirsute-
stemmed morphotype of the speciddonticalia verticillatais a longer-broader-leaved plant having
cuneate-obtuse leaf blade bases, gray-pubescent leaves, avatasion nearly glabrous-stems
(Greenman 1938); it has 8-13 (vs. 8) ray florets, cymose $B6i8) (vs. monocephalous Fig. 56A)
capitulescences with pedunculate (vs. subsessile) cajtulagvertheless by discolorous leaves and
hirsute stems it is similar td1. barbourii Monticalia verticillata occurs in Amazonas and
Cajamarca, Peru, and is slightly more widely distribubesh tis the narrowly endembd. barbourii.
Dillon and Sagastegui (1988 figure 3) provided a fine drawirigafticalia barbourii
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