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ABSTRACT

Gochnatia is one of the largest genera of the tribe Mutisieae (Asteraceae) and has been traditionally characterized
by its homogamous capitula with isomorphic corollas. A morphological study of Gochnatia and associated genera, i.e..
Actinoseris, Chucoa, Cnicothamnus, Cyclolepis, Hyalis, lanthopappus, Nouelia, Pleiotaxis, and Wunderlichia. was carried
out to evaluate the circumscription of Gochnatia and its sections, and the affinities of this complex of genera. The
characters studied involve habit, leaf features (consistency, pubescence type, shape, margin, and venation). types of
capitulescence, mvolucre features (shape, size, phyllary series, pubescence, and shape). paleae, floret features (mor-
phology, sex. number, color of corolla, anthers, style shapes, achenial pubescence, and pappus). Analysis of these
leatures revealed: (1) although Gochnatia is highly variable in most of the characters studied. it can be defined by this
sutte of features: 1somorphic to subdimorphic corollas, apiculate anther appendages, and smooth style branches: (2)
sections ol Gochnatia needed to be re-evaluated. As result of this, two sections, i.e.. sect. Discoseris and sect. Penta-
phorus, are conhirmed: two sections are proposed, i.e., sect. Glomerata sect. nov. and sect. Rotundifolia sect. nov.: three
sections are redefined, e, sect. Hedraiophyllum., sect. Leucomeris, and sect. Gochnatia, while sect. Anastraphioides is
tormally published: and (3) the combination of apiculate anther appendages and smooth style branches is unique to
Actinoseris, Cnicothamnus, Cyclolepis, Gochnatia, Hyalis, lanthopappus. and Nouelia within the Mutisieae. This group
of genera is recognized here as the Gochnatia complex. with Gochnatia as the basal genus of this complex. Chucoa.
Pleiotaxis, and Wunderlichia do not belong to the Gochnatia complex.

Key words:  Asteraceae, Compositae. Gochnatia, Gochnatia complex, infrageneric classification, morphology, Mutis-
leae.

Gochnatia Kunth is one of the largest genera of  1838: Jervis, 1954; Cabrera, 1971) since the genus

the tribe Mutisieae, subtribe Mutisiinae sensu lato
(including Gochnatiinae; Robinson, 1991: Bremer.
1994). It comprises 68 species, nearly all Neotrop-
ical and 2 endemic 1o the mountains of southeast-
ern Asia. All the species of Gochnatia have been
traditionally described as discoid with actinomor-
phic, deeply 5-lobed corollas, features that are ple-
stomorphic within Mutisieae (Bremer, 1994). The
only apomorphic character suggested for the genus
1s the acuminate to apiculate apical anther ap-
pendage of the stamens (Bremer, 1994). This char-
acter, however, is shared by other genera of Mulis-
leae.

The infrageneric taxonomy of Gochnatia has
been much discussed (Lessing, 1832: de Candolle.

was established by Kunth (1818). Cabrera (1971).
in his monograph of the genus, divided it into six
sections: secl. Discoseris, secl. Gochnatia, sect.
Hedraiophyllum, sect. Leucomerts, sect. Moquinias-
trum, and sect. Pentaphorus. He suggested the ar-
tificial delimitation of some sections, such as Hed-
ratophyllum, and in other cases emphasized
geographical distribution in distinguishing groups
of species, such as in section Gochnatia.

Jetlrey (1967). when relating Gochnatia 1o other
laxa, established the Stifftia-series of genera, which
all have short, rounded, glabrous style arms, and
commonly glabrous corollas. The Stifftia-series was
then divided into four subseries by shight differ-

ences in the .s'hzlpt' of the stvle arms, although these
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differences were not described for each subseries.
Of these subseries. the Gochnatia-subseries includ-
ed Achnopogon, Cnicothamnus, Gochnatia, Nouelia.
and Oldenburgia.

Cabrera (1971) considered Actinoseris, Cyclole-
pis, and Plewotaxis closely related to Gochnatia by
their apiculate anthers. Later, he also associated
Chucoa with Gochnatia (Cabrera, 1977). Hansen

(1991) considered only Actinoseris and Cyclolepis ot

Cabrera’s group to be close to Gochnatia, excluding
Pleiotaxis and Chucoa, and added Hyalis and
Nouelia to what he called the “Gochnatia-group.”
Hansen argued the presence of cone-like nvolu-
cres, i.e., with light brownish bracts imbricately ar-
ranged and resembling the cone of a spruce as a
probable synapomorphy of the group. Recently.
Roque and Hind (2001) created the new genus lan-
thopappus for the species Actinoseris corymbosa. In
this work, the authors grouped the genera Actinos-
eris, Chucoa, Cnicothamnus, Cyclolepis, Gochnatia.
Hyalis, lanthopappus, and Nouelia by their apicu-
late to acuminate apical anther appendages. Fur-
thermore, Roque (2001) and Roque and Piran
(2001) re-circumscribed the genus Richterago Kun-
tze according to the genus concept hirst employed
by Lessing (1830) to include the species of Acti-
noserts and the species of Gochnatia sect. Discos-
erts. We consider, however, that the characters used
to distinguish Richterago are widespread in Gochn-
atia or are shared with other genera, such as her-
baceous to subshrubby habit (shared among Gochn-
atia sect. Discoseris, Actinoserts, and other such
related genera as Hyalis and lanthopappus). leaves
rosulate to alternate (alternate leaves are present in
most species of Gochnatia), venation pinnate (pre-
sent in most species of Gochnatia), capitula ho-

mogamous and discoid (present in most species of

Gochnatia) or heterogamous and radiate (present in
some species of Actinoserts), as well as pappus fea-
tures, 1.e., pappus uniseriate, with 25 to 42 bristles,

united into a fleshy ring (present in species of

Gochnatia sect. Gochnatia). For these reasons, we
affirm here the traditional concept of Gochnatia and
Actinoserts (excluding A. corymbosa = lanthopap-
pus corymbosus) as was established by Cabrera
(1970, 1971).

Some phylogenetic studies relate Gochnatia with
other genera of Mutisieae; for example, Jansen and
Palmer (1987) related Gochnatia with Ainsliaea,
Onoserts, and Stifftia, and Karis et al. (2001) relat-

ed 1t with Mutisia and Trixis. However, because of

the few taxa sampled in the tribe, these analyses
are not considered here to address relationships at
the generic level.

In other analyses (Karis et al., 1992; Jansen &

Kim, 1996), Gochnatia was found to be an isolated
taxon within Cichorioideae. The cladogram of Karis
et al. (1992), based on morphological characters,
shows Gochnatia as sister to most Asteraceae, ex-
cluding Barnadesioideae and four genera of Gochn-
atiinae. The ndhF tree of Jansen and Kim (1996)
also shows Gochnatia as an independent lineage
positioned basal to most Asteraceae, excluding Bar-
nadesioideae and the core of Mutisieae examined.
There are other genera within Mutisieae such as
Quelchia and Neblinaea from the Guayana High-
land with apiculate anther appendages. but mor-
phological features of these genera (Pruski, 1991:
Bremer, 1994) mark a departure from Gochnatia
and associated taxa. On the other hand, the plan-
altive Brazilian genus Wunderlichia, with shortly
apiculate anther appendages, was either placed in
the “Stenopadus group”™ (Pruski, 1991) or 1t was
considered 1solated within Mutisieae (Hansen.
1901: Karis et al., 1992; Bremer, 1994).

The group selected here for the analysis 1s main-
ly represented by the genera with apiculate anther
appendages suggested by Jeffrey (in part, 1967),
Cabrera (1971, 1977), Hansen (1991), and Roque
and Hind (2001). It 1s comprised of Actinoseris sen-
su Cabrera, excluding A. corymbosa (7 species),
Chucoa (1 species), Cnicothamnus (2 species), Cy-
clolepis (1 species), Gochnatia (68 species), Hyalts
(2 species), lanthopappus (1 species), Nouelia (1
species), Pleiotaxis (ca. 25 species), and the con-
troversial Wunderlichia (6 species).

There are several potential diagnostic features n
Gochnatia and relatives such as the habit, leal mor-
phology, types of capitulescence, involucre, florets,
trichomes, and pappus that have never been stud-
led comparatively or in detail. A detailed morpho-
logical study of Gochnatia and 1ts associated taxa
1s needed as a first step to provide a robust base
for discussion.

On the basis of morphological evidence, the
coals of this study are: (1) to evaluate the circum-
scription of Gochnatia and its sections, and (2) to
oroup Gochnatia with other genera based on their

similarities.

MATERIAL AND METHODS

Herbarium specimens of the studied taxa, i.e..
Actinoseris, Chucoa, Cnicothamnus, Cyclolepts,
Gochnatia (64 of its 68 species), Hyalis, lantho-
pappus, Nouelia, Pleiotaxis, and Wunderlichia (Ap-
pendix 1), were examined to assess characters used
previously to distinguish taxa in this group of gen-
era, and to search for additional characters. The
data were augmented by literature studies (Fran-
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chet, 1888; Cabrera. 1950, 1951, 1955, 1970.
1971: Jetlrey, 1967: Barroso & Maguire, 1973; Zar-
dini, 1975; Sancho, 1997, 2000: Roque, 1997;
Roque & Hind. 2001: Roque & Pirani, 1997,
2001).

Vegetative and floral parts were dissected and
observed after boiling in water and stained with 2%
safranin. Freehand sections of leaves were per-
formed and these sections examined to determine
the presence of hypodermis, and then stained with
salranin. Drawings were made by the authors using

a stereomicroscope Wild M5

and a microscope
Leitz SM Lux with the camera lucida technique.

Apical anther appendages were described and
drawn to include the portion ranging from the the-
cae apex to the apex of the stamen.

Descriptive terminology for the trichomes follows
Ramayya (1962). Whenever possible, additional
synonyms ol trichome terminology were added
(Payne, 1978: Font Quer, 1979; Moreno, 1984:
Harms & Harns, 1994: Metcalle & Chalk. 1950).
Some authors use the term “trichome.” whereas
others apply the term “hair™ in their pubescence
classifications. Both terms are cited here following
each author classification.

RESULTS

For Comparison with our results. sections of

Gochnatia with their corresponding species accord-
ing to Cabrera (1971) are histed in Table 1.

VEGETATIVE CHARACTERS

Habit.

habit: small trees, shrubs, subshrubs, and perennial
herbs. Several species of Gochnatia (e.g.. G. arbo-
rescens, G. decora, G. elliptica. G. ilicifolia. G. mag-
na, G. oligocephala, G. palosanto., G. polymorpha.
G. spectabilis, G. tortuensis), Cnicothamnus, and

Wunderlichia are small trees. Most species of

Gochnatia, Chucoa, Cyclolepis, and Nouelia are
shrubs. Gochnatia sect. Discoseris, Hyalis, and lan-
thopappus are subshrubs. Actinoseris and Pleiotaxis
are perennial herbs. Cyelolepis is the only spinose
genus and 1s aphyllous at maturity.

Leaves.  All taxa analyzed have alternate. oc-
casionally rosulate, subsessile to shortly petiolate
leaves.

lLeal consistency:  The leaves are coriaceous or
subcoriaceous. but only some species have leaves
with an adaxial hypodermis. It is absent in some
species ol Gochnatia (e.g., G. amplexifolia. G. are-
quipensis, G. cardenasit, G. discoidea, G. foliolosa.

G. glutinosa, G. hypoleuca, G. intertexta, G. magna.

Taxa under study display four types of
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G. palosanto, G. purpusit, G. rotundifolia, G. ver-
nonioides), Actinoserts, Cnicothamnus, Cyclolepis,
Hyalis, lanthopappus, and in some species of Pleio-
taxis (e.g.. P eximia, P. huillensis). Occasionally,
the hypodermis is discontinuous (e.g.. Gochnatia
argentina, G. discolor, G. orbiculata, G. rambor).

L.eal shape:  The leaves are always simple in
the taxa under study, but show great variation in
shape. from linear to suborbicular. Most species of
Gochnatia sect. Gochnatia and Nouelia have leaves
ovate to ovate-elliptic, obtuse to subobtuse at the
apex: occasionally ovate leaves are acute at the
apex (e.g.. G. polymorpha, G. vernonioides), or cor-
date at the base (e.g., G. cordata, G. haumaniana)
(Fig. 1A). Most of the Caribbean species of Gochn-
atia sect. Gochnatia. Actinoserts (A. hatschbachii. A.
polymorpha, A. radiata), Chucoa., lanthopappus.
and Wunderlichia have obovate leaves (Fig. 1B).
Elliptic leaves (Fig. 1C) are rounded in the base
and apex in G. discoidea, attenuate at the base and
apex i G. magna, G. secl. Leucomeris, Actinoserts
(A. polyphylla). Cnicothamnus, and some species of
Pleiotaxis (e.g.. P. huillensis, P. newtonii, P. selina.
P. subscaposa). Gochnatia sect. Pentaphorus, G. ar-
gyrea, Actinoseris (A. angustifolia, A. stenophylla),
Cyclolepis, Hyalis, and most species of Pleiotaxis
(e.g.. P ambigua, P. decipiens, P. dewevrei, P. li-
nearifolia, P. rogersit) have linear leaves (Fig. 1D).

Leal margin:  Only the Caribbean species of
Gochnatia secl. Gochnatia (except G. crassifolia
and G. picardae) and Chucoa have spinose margins
(Fig. 1E). In the remaining taxa the leal margin is
predominantly entire or denticulate (Fig. 1F).

Leal venation:  The venation is predominantly
pinnate, although in taxa such as Gochnatia are-
quipensis, G. glutinosa, G. rotundifolia, Hyalis, and
lanthopappus the leaves are three-veined (actinod-

romous).

CAPITULESCENCE

Capitula are borne singly or 2 or 3 at the end of
the branches or may be clustered in pseudoco-
rymbs, pseudoracemes, or pseudopanicles, in open
to condensed or glomerulose synflorescences de-
pending upon the length of the peduncles.

Solitary or few capitula (2 or 3) are short-pedun-
culate to glomerulose in Gochnatia sect. Gochnatia.
Cnicothamnus, Nouelia, and some species of Wun-
derlichia (W. azulensis, W. crulsiana. W. mirabilis)
(Fig. 2A). They are scapiform, long-pedunculate in
Gochnatia suffrutescens, some species of Actinoseris
(e.g.. A. angustifolia, A. hatschbachii, A. polymor-
radiata), Chucoa, and some species of

pha, A.

Pleiotaxis (e.g.. P. subscaposa) (Fig. 2B).
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530 Annals of the
Missouri Botanical Garden

Gro Gra Gve Gco Nin

Wecr Gin Ger Ico Ara Cil

Pro Pde Cge

Gfo Gar Hla Aan
Gdi Gma Gsp Apo Clo Phu

=

Cil Gmo Gen Gecu  Gin Gpo Gro Gfo

Figure 1. Leal shape. \. Ovate (left to rnight): Gochnatia rotundifolia (Handro 157, 1.P), G. ramboi (Rambo 50005,
S), G. vernonioides (Lopez & Sagdstegui 3351, 1.P), . cordata (Serrano 6. 1.P). Nouelia insignis (LAbbé Delavay 2498,
US). —B. Obovate (left to right): Wunderlichia crulsiana (Ratter et al. 2615, MO). Gochnatia intertexta (Alain A-1680,
NY). G. pauciflosculosa (Wilson 7128, K), G. crassifolia (Ekman 4023, S), lanthopappus corymbosus (Palacios & Cuezzo
2304, LP), Actinoseris radiata (Hatschbach 690, LP), Chucoa ilicifolia (Lépez Miranda 1090, 1.P). —C. Elliptic (left to
right): Gochnatia discoidea (Blanchet 3315, LP), G. magna (Cronquist 11277, NY). G. spectabilis (Galrola 32, 1.P),
































































