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Abstract

Background: The Neotropical woody bamboos (NWB) comprise a clade native to the Western Hemisphere. Taxonomically the NWB are clas-
sified into three subtribes: Arthrostylidiinae, Chusqueinae, and Guaduinae. These woody bamboos are distributed from northern Mexico and the
West Indies to south-central Chile and Argentina and from sea level to over 4,000 m in elevation. The most recent comprehensive treatment of
the diversity and classification of NWB was published just over 20 years ago, and knowledge of the NWB has greatly increased in the interim.

Questions and / or Hypotheses: How much has our knowledge of Neotropical woody bamboo diversity, distribution and classification changed
in the last 20 years?

Results: The present work reviews the current state of Neotropical woody bamboo taxonomy and provides 1) new morphological keys (in
English and Spanish) to and synoptic descriptions of the NWB genera; 2) an updated comprehensive species list; and 3) a biodiversity analysis
by country and habitat type. Neotropical woody bamboo diversity presently totals 446 species in 23 genera. In the 21st century, 103 new species
and five genera of NWB have been described.

Conclusions: The new species and genera described since 2000 have produced an increase in species richness of 29.5 % and a net increase in
generic richness of 26.3 %. This new review will be useful for systematists, ecologists, conservation biologists and others working with woody
bamboos in the Neotropics.

Keywords: Arthrostylidiinae, Bambuseae, checklist, Chusqueinae, Guaduinae, morphological keys, woody bamboos.

Resumen

Antecedentes: Los bambues lefiosos neotropicales (NWB) pertenecen al clado nativo de América. Taxondmicamente los NWB se clasifican en
tres subtribus: Arthrostylidiinae, Chusqueinae, y Guaduinae. Estos bambtes se distribuyen desde el norte de México y las Indias occidentales
hasta el Sur - Centro de Chile y Argentina, y desde el nivel del mar hasta por encima de los 4,000 m. El tratamiento mas completo de la diversidad
y clasificacion de los NWB fue publicado hace 20 afios y el conocimiento de los NWB se ha incrementado desde entonces.

Preguntas y/o Hipétesis: ;Cuanto ha cambiado nuestro conocimiento de la diversidad, distribucion y clasificaciéon de los bambues lefiosos
neotropicales en los ultimos 20 afios?

Resultados: En en este estudio se realiza una revision del estado actual de los bambues lefiosos neotropicales y se provee 1) nuevas claves mor-
folégicas (inglés y espaiiol) y una descripcion sindptica a nivel de géneros; 2) una lista completa y actualizada de las especies; y 3) un analisis de
la biodiversidad por pais y tipo de habitat. La diversidad total de los bambuies lefiosos neotropicales actualmente es de 446 especies y 23 géneros.
En este siglo 21, se han descrito 103 especies y 5 nuevos géneros.

Conclusiones: Las especies y géneros nuevos descritos desde el 2000 han producido un incremento en la riqueza del 29.5 % y un incremento
neto a nivel genérico del 26.3 %. Esta nueva revision sera util para los taxonomos, ecologos, bidlogos de la conservacion y otros que trabajen
con bambues lefiosos en el Neotrdpico.

Palabras clave: Arthrostylidiinae, bambues lefiosos, Bambuseae, catdlogo, Chusqueinae, claves morfologicas, Guaduinae.
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The bamboos comprise Bambusoideae, one of the 12
subfamilies currently recognized within the grass family
(Poaceae) (GPWG 2001, Kellogg 2015, Soreng et al.
2015, 2017). The subfamily is subdivided into three
tribes; two (Arundinarieae and Bambuseae) are composed
of species possessing a suite of “woody” characteristics
while the third (Olyreae) is composed of species with
“non-woody” characteristics (either suffrutescent or her-
baceous). In molecular analyses, each of the three tribes
is monophyletic, but their relationships to one another re-
main uncertain. Based on plastid DNA, the Olyreae are
sister to Bambuseae (GPWG 2001, Bouchenak-Khelladi
et al. 2008, Sungkaew et al. 2009, Kelchner & BPG 2013,
Wysocki et al. 2015, Soreng et al. 2017), but initial stu-
dies with the nuclear genome infer the Olyreae as sister to
a clade formed by Arundinarieae + Bambuseae (Triplett ez

diinae, Chusqueinae and Guaduinae. Arthrostylidiinae has
a sister relationship with Guaduinae and these two sub-
tribes together are sister to Chusqueinae (Ruiz-Sanchez
et al. 2008, 2011a, Fisher et al. 2009, 2014, Kelchner &
BPG 2013, Tyrrell et al. 2012, 2018, Wysocki et al. 2015,
Soreng et al. 2017). The three subtribes are readily distin-
guishable from each other by a combination of morpho-
logical and anatomical features (see Neotropical woody
bamboo subtribes, below). As the last detailed review of
Neotropical bamboo genera was published by Judziewicz
et al. (1999) at the end of the last century, the present work
reviews the current state of Neotropical woody bamboo
taxonomy and provides: 1) new morphological keys (based
on vegetative characters) to and synoptic descriptions of
the NWB genera, thereby updating those in Judziewicz et
al. (1999); 2) an updated comprehensive species list; and

al. 2014, Wysocki et al. 2016, Guo et al. 2019).
Regardless of its phylogenetic position, Bambuseae
consistently separates into two well-supported and geo-
graphically-correlated clades based on plastid and nucle-
ar DNA sequences (Zhang & Clark 2000, GPWG 2001,
Bouchenak-Khelladi et al. 2008, Sungkaew et al. 2009,
Kelchner & BPG 2013, Wysocki ef al. 2015, Soreng et al.
2017, Guo et al. 2019). These clades are referred to infor-
mally as the Paleotropical woody bamboo (PWB) clade,
native to the Eastern Hemisphere, and the Neotropical
woody bamboo (NWB) clade, native to the Western Hemi-
sphere (BPG 2012, Kelchner & BPG 2013), but the term
Neotropical in NWB is somewhat of a misnomer. Accord-
ing to Morrone (2014), the Neotropical region, defined
by Sclater (1858) and adopted by Wallace (1876), only
corresponds to the Western Hemisphere tropics of South
America, Central America, southern Mexico and the West
Indies. Morrone (2014) excludes both the Andean and
southern portions of South America, and northern Mexi-
co from this region because they belong to the Austral or
Holarctic realms, respectively. The entire geographical
extent of the NWB clade is roughly from northern Mexico
and the West Indies to south-central Chile and Argentina
(Judziewicz et al. 1999, Judziewicz & Clark 2007, Kelch-
ner & BPG 2013, Clark et al. 2015, Wysocki et al. 2015).
We recognize that this geographic region encompasses
tropical, temperate and alpine zones but will, for conve-
nience, refer to it and its native bamboos as Neotropical.
Despite its molecular support, no morphological or
anatomical synapomorphy has been identified for the
NWB clade (Clark et al. 2015, Kellogg 2015, Soreng et
al. 2017). The NWB clade consists of three monophyletic
groups that correspond to the three subtribes Arthrostyli-

3) a biodiversity analysis by country and habitat type, as
well as an indication of future directions for NWB sys-
tematics, evolution and biogeography, among other types
of studies in this group. The data were obtained mainly
by consulting checklists, floristic studies and specialized
literature on woody bamboos occurring in this region, as
cited in the following sections. We also include informa-
tion derived from specimens housed in herbaria (BHCB,
CEPEC, COL, CUCV, HUEFS, IBUG, IEB, ISC, MEXU,
MO, NY, US, VIC, XAL, WIS, Thiers 2020) or available
through databases (e.g., Tropicos 2020) and of plants ana-
lyzed during fieldwork, as part of the authors’ collective
taxonomic experience. Additionally, a companion update
for the Neotropical herbaceous bamboos (Olyreae) is in
preparation (R.P. Oliveira, pers. comm.).

Neotropical woody bamboos by the numbers. Clark &
Oliveira (2018) recently documented 21 genera and 422
species of Neotropical woody bamboo, and just two years
later, we currently recognize 23 genera and 446 species, 103
of which have been newly described since the year 2000 (an
increase in specific richness of 29.5 %). Thus, almost a third
of the total Neotropical woody bamboo species richness has
been described in just the past 20 years (Figure 1). In the
same period, five new genera [Aulonemiella L.G. Clark,
Londofio, C.D. Tyrrell & Judz. (Clark et al. 2020), Cam-
bajuva PL Viana, L.G. Clark & Filg. (Viana et al. 2013a),
Didymogonyx (L.G. Clark & Londofio) C.D. Tyrrell, L.G.
Clark & Londoio (Tyrrell et al. 2012), Filgueirasia Guala
(Guala 2003), and Tibisia C.D. Tyrrell, Londofio & L.G.
Clark (Tyrrell et al. 2018)] were described while one genus,
Neurolepis Meisn., was synonymized (a net increase in ge-
neric richness of 26.3 %). The changes to genera also re-
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sulted in 29 new species combinations. Even since the recent
world bamboo checklist of Vorontsova et al. (2016), 30 new
species and two new genera have been described, represen-
ting an unprecedented rate of growth in the number of Neo-
tropical woody bamboo taxa (Figure 1). Thus, of the 446
accepted Neotropical woody bamboo species (Appendix 1),

synonyms, and Filgueiras & Viana (2017) cited 18 genera
and 165 species, several of them endemics and endangered
with extinction. Here we record 17 genera and 168 spe-
cies, 16 of them newly described since the compilation by
Greco et al. (2015) (Parma et al. 2016, Santos-Gongalves
et al. 2018, Vinicius-Silva et al. 2016, Mota et al. 2017, Vi-

133 have been described or re-assessed in the 21st century.
Among the top ten countries with the highest woody
bamboo diversity are Brazil (168 spp., 17 gen.), Colombia
(75 spp., 10 gen.), Venezuela (71 spp., 10 gen.), Peru (58
spp., 6 gen.), Mexico (53 spp., 8 gen.), Ecuador (48 spp., 6
gen.), Costa Rica (39 spp., 7 gen.), Bolivia (37 spp., 7 gen.),
Panama (26 spp., 7 gen.), and Argentina (21 spp., 5 gen.)
(Table 1). Thirty-two new species and two new genera
have been described for Brazil since 2000 (prior to 2015:
Sendulsky 2001, Londofio & Clark 2002a, b, Guala 2003,
Clark 2004a, Filgueiras & Londofio 2006, Clark & Blong

dal et al. 2018, Jesus-Costa et al. 2018b, 2019, Pianissola
etal 2018, Afonso et al. 2019, Andrade et al. 2019, 2020).

Eight new species and two new genera have been des-
cribed for Colombia since 2000, for a total of 75 spe-
cies (Londofio & Clark 2002a, Clark et al. 2007a, 2020,
Judziewicz & Davidse 2008, Londofio & Zurita 2008,
Londono 2011, Tyrrell et al. 2012, Judziewicz et al. 2013a,
Judziewicz & Londofio 2013, Ruiz-Sanchez & I.ondofio
2017). Eleven new species and one new genus have been
described for Venezuela since 2000 (Nifo et al. 2006
Clark et al. 2007a, Tyrrell et al. 2012, Clark & Ely 2013,

2009, Santos-Gongalves et al. 2011, Viana et al. 2011, San-

Judziewicz et al. 2013a, Tyrrell & Clark 2013). Clark &

tos-Gongalves et al. 2012, Mota et al. 2013, 2014b, Via-
na et al. 2013a, b, Viana & Filgueiras 2014). Greco et al.
(2015) recorded 164 native woody bamboo taxa for Brazil,
among them varieties, subspecies, uncertain species, and

Ely (2011) reported 67 native woody bamboo species for
Venezuela, whereas we confirm a total of 71. This count
includes species described since Clark & Ely (2011), but
also some adjustments [e.g., they reported the occurrence

Figure 1. Number of native Neotropical woody bamboo species described and cumulative number of described species by year for Arthrostylidiinae (blue

line), Chusqueinae (green line), Guaduinae (yellow line) and total (black line). Grey bars behind depict the total number of species described each year.
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of G. fascicularis D611, but this is a synonym of G. lati-
folia (Bonpl.) Kunth]. Nineteen new species have been
described for Mexico since 2000 (prior to 2015: Ruiz-
Sanchez et al. 2011a, b, Ruiz-Sanchez & Clark 2013, Lon-
dofio & Ruiz-Sanchez 2014, Ruiz-Sanchez et al. 2014a,
b, Ruiz-Sanchez 2015, Ruiz-Sanchez et al. 2015b). Ruiz-
Sanchez et al. (2015a) reported 50 native woody bam-
boo species for Mexico, but now there are 53, with four
more new species (Ruiz-Sanchez & Castro-Castro 2016,
Ruiz-Sanchez et al. 2017a, 2018, 2019) since 2015, one
of which was previously listed as an unidentified species
of Merostachys Spreng. We expect the number of Neo-
tropical bamboo species will continue to increase, with
Bolivia, Brazil, Colombia, Ecuador, Mexico, Peru and
Venezuela as the most probable locations for the disco-
very of new taxa.

Neotropical woody bamboo distribution and habitat. Col-
lectively, Neotropical woody bamboos are distributed
from 28 °N in Mexico and the West Indies to 47 °S in Chile

(Silveira) Guala, F. arenicola (McClure) Guala, and Gua-
dua paniculata Munro all grow in the dry cerrado of cen-
tral Brazil (Judziewicz et al. 1999). Guadua paniculata
can also be found in the tropical dry forests of Mesoame-
rica. Aulonemia effusa (Hack.) McClure is typical of the
campos rupestres of the Espinhago Range (Viana 2010).
Several species have contended for “the most drought
tolerant bamboo” including Otatea acuminata (Munro)
C.E.Calderén & Soderstr. and O. victoriae Ruiz-Sanchez
(Ruiz-Sanchez 2015), Filgueirasia arenicola, and Actino-
cladum verticillatum (Judziewicz et al. 1999).

Despite the presence of bamboo in drier habitats, spe-
cies richness tends to concentrate in moister habitats. Mesic
sites like the grass-dominated campos de altitude in Brazil
are habitat for Cambajuva, Chusquea, and Glaziophyton
Franch., while the tepuis and Gran Sabana of the Guayana
highlands in southern Venezuela, Colombia, Brazil, Guya-
na and Surinam are host to species of Aulonemia Goudot,
Merostachys and Rhipidocladum McClure, as well as the
regional endemic Myriocladus Swallen (Judziewicz 1998,

and Argentina (Judziewicz et al. 1999, Judziewicz & Clark
2007). Chusquea Kunth is the most widely distributed ge-
nus in the Americas; however, the majority of its species
diversity is found in the Andean montane forests of Bo-
livia, Peru, Ecuador, Colombia and Venezuela (Figure 2)
(Judziewicz et al. 1999, Clark et al. 2015). Neotropical
bamboos have adapted to a variety of habitats and can be
found from lowland forests at sea level to superpdaramos
above 4,300 m elevation, and dry grasslands and cerrado
to wet, humid forests (Judziewicz et al. 1999, Clark et al.
2015). While Neotropical bamboos can be found through-
out the Americas, several regions have particularly high
concentrations of bamboo richness or unique endemic
taxa, for example: the Atlantic Forest region of South
America, Guayana highlands, Mesoamerica, the Greater
Antilles, and the central and northern Andes (Figure 2).
Bamboos are relatively broadly distributed ecologi-
cally. Along the moisture gradient, bamboos can be found
from arid (350 mm annual precipitation) to very wet
(13,000 mm) habitats. Species of Otatea (McClure & E.
W. Sm) C. Calder6n & Soderstr., for example, inhabit xe-
rophytic scrub in Mesoamerica while others are found in
tropical dry forest (Soderstrom & Calderon 1979, Ruiz-
Sanchez et al. 2011b, Clark et al. 2015, Ruiz-Sanchez
2015). In the West Indies, members of the genus Tibisia
have populations found on drier serpentine or karstic soils
or in habitats associated with serpentine soils (Tyrrell
et al. 2018). Further south, Actinocladum verticillatum
(Nees) McClure ex Soderstr., Filgueirasia cannavieira

Afonso et al. 2019). The monotypic genus Apoclada Mc-
Clure grows in moist Araucaria angustifolia (Bertol.)
Kuntze forests in southern Brazil (Judziewicz et al. 1999)
and a few endemic Chusquea species inhabit the under-
story of temperate Nothofagus Blume forests of southern
Chile and Argentina or grasslands in northern Argentina
(Guerreiro et al. 2013, Guerreiro & Vega 2019).

The Atlantic Forest of South America is a very hetero-
geneous biome, including humid to dry, and montane to
lowland, forests that together exhibit high generic diver-
sity of woody bamboos. The moist Atlantic forests are
inhabited by species of Athroostachys Benth., Atractan-
tha McClure (4. aureolanata Judz., A. cardinalis Judz.),
Aulonemia, Chusquea, Colanthelia McClure & E.W.Sm.,
Eremocaulon Soderstr. & Londofio, Guadua, and Me-
rostachys whereas Alvimia Calderén ex Soderstr. & Lon-
dofo and most species of Atractantha are characteristic of
the drier sandy restinga and mata litoranea forest types
(Judziewicz et al. 1999, Londofo & Clark, 2002b, Clark
et al. 2015). Species of Arthrostylidium Rupr., Aulonemia,
Chusquea, and Rhipidocladum occur in the wet montane
forests of the Andes from Bolivia to Venezuela, with the
majority found at elevations from 2,000 to 3,500 m. These
species typically live along forest edges or in canopy gaps
and many of them are restricted to moist, steep ravines
with running water (quebradas) (Judziewicz et al. 1999).
It is common to see Guadua and Elytrostachys McClure
species in some of the most hydric habitats: along rivers
and streams, or in wet valleys, lower-montane forests,
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and tropical rainforests, especially in the Amazonian re-
gion (Londofio & Peterson 1991, Londoio 2011, Silveira
2005). In the Amazonian region, Guadua can also form
extensive forests covering hundreds of thousands of km?
(Soderstrom & Calder6on 1979, Nelson 1994, Judziewicz
et al. 1999, Londono 2001, Clark et al. 2015).

Some bamboos can tolerate high elevation and cold
habitats, where temperatures can dip to or below the freez-
ing point (Ely et al. 2014, 2019). Paramos, for example,
are areas of heliophilous and cryophilic vegetation (open
shrubby to grassland) from 3,200 to 4,700 (occasionally
near 5,000) m elevation. Monthly average temperatures in
paramos range from 12 °C to -2 °C with frequent precipi-
tation (Cuatrecasas 2013). The bamboo flora of paramos
and subparamos is dominated by Chusquea, mostly spe-

cies of subgenus Swallenochloa, but occasionally species
of Aulonemia can also be found in these cool, moist eco-
systems (Clark 1989, 1997, Judziewicz et al. 1999).

Neotropical woody bamboo subtribes. The main features
of the three NWB subtribes and their taxonomic history
during the last 20 years is herein updated, including re-
vised lists of genera and species, as summarized in this
section. More detailed descriptions of each subtribe are
provided in Clark et al. (2015).

Arthrostylidiinae.- Arthrostylidiinae species can be distin-
guished from the other NWB subtribes (Chusqueinae and
Guaduinae) by having a simple midrib, stomata usually
only on the underside of the foliage leaf blades (hyposto-
matic), intercostal sclerenchyma present in the mesophyll,
and an abaxial waxless stripe that appears greener than
the surrounding surface along the narrow-side margin of
the foliage leaves. Culm and foliage leaf oral setae are ab-
sent, but sheaths of both leaf types usually bear fimbriae
or fimbriate auricles at the summit, and foliage leaf blades
are reflexed at the pseudopetiole in most members of the
subtribe (Tyrrell ez al. 2012, Clark et al. 2015).

The species of Arthrostylidiinae exhibit a wide range
of morphological characteristics, both vegetative and re-
productive. In most taxa, internodes are subequal along
a culm, but in some genera (Arthrostylidium, Aulonemia,
Didymogonyx, Glaziophyton, and Myriocladus), the first
internode may be greatly elongated with subsequent inter-
nodes successively shorter or one long internode alternates
with one to a few very short internodes. Branch comple-
ments in the subtribe are highly varied and include, at the
extremes, fan-shaped (apsidate) arrays with potentially
hundreds of small delicate branches at a node to three or a
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few main branches per node to nodes with a single diver-
gent branch equal in diameter to its main culm. Likewise,
the foliage leaf blades can be linear and very narrow to
lanceolate and delicate to broadly ovate and sometimes
large; the mature culms of Glaziophyton do not even have
foliage leaves or branches. Synflorescence forms are simi-
larly varied and often variable within a genus, and flowe-
ring units may be standard spikelets or pseudospikelets.
Species with racemose or spicate synflorescences might
be compact and secund, or elongated and lax or with a
straight or zig-zagged main axis. Other taxa express pa-
niculate forms ranging from open elliptical or triangular
to contracted or even capitulate synflorescences. In a few
taxa, the synflorescences consist of just one or a very few
spikelets. Although most members of the subtribe have a
basic caryopsis, Alvimia has bacoid caryopses and Acti-
nocladum McClure ex Soderstr. and Merostachys share
nucoid caryopses. This diversity of forms is reflected in
the high number of genera recognized within the subtribe.

Arthrostylidiinae is the most diverse subtribe of NWB
with 196 described species in 16 genera. Since 1999, four
new genera (Aulonemiella, Cambajuva, Didymogonyx and
Filgueirasia), 39 new species, and six new combinations
have been described in the subtribe (Supplementary mate-
rial 1; Sendulsky 2001, Londofio & Clark 2002b, Guala
2003, Judziewicz & Riina 2006, Judziewicz & Tyrrell
2007, Judziewicz & Davidse 2008, Judziewicz et al. 2010,
2011, Judziewicz & Clark 2011, Lizarazu et al. 2011,
Santos-Gongalves et al. 2011, Viana et al. 2011, Santos-
Gongalves et al. 2012, Tyrrell et al. 2012, Judziewicz et
al. 2013a, b, Tyrrell & Clark 2013, Viana et al. 2013a, b,
Viana & Filgueiras 2014, Parma et al. 2016, Vinicius-Sil-
va et al. 2016, Santos-Gongalves et al. 2018, Jesus-Costa
etal . 2018a, b, 2019, Ruiz-Sanchez et al. 2018, Afonso et
al. 2019, Ruiz-Sanchez et al. 2019, Andrade et al. 2020,
Clark et al. 2020). Tyrrell et al. (2012) found four major
clades within the Arthrostylidiinae. Clade I, the earliest-
diverging clade, is composed of Cambajuva and Glazio-
phyton. Clade 11 is sister to clade III and clade IV and
consists of Didymogonyx, Elytrostachys, Arthrostylidium
and Rhipidocladum. In clade III, Aulonemia and Colan-
thelia are sister genera and those sister to Aulonemiella.
Finally, clade IV is formed by one subclade including
Athroostachys sister to Merostachys with Actinocladum
as sister, and another subclade comprising Alvimia sister
to Atractantha and Filgueirasia sister to these two genera
(Tyrrell et al. 2012, 2018, Viana et al. 2013a, Jesus-Costa
et al. 2018a).

Among the countries with the most Arthrostylidiinae
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diversity are Brazil (96 species, in 13 genera), Venezuela
(40 spp., 8 gen.), Colombia (29 spp., 7 gen.), Peru (18 spp.,
4 gen.), Bolivia (16 spp., 5 gen.), Costa Rica (13 spp., 5
gen.), and Ecuador (12 spp., 4 gen.) (Table 1; Figure 2;

papillae on each subsidiary cell of the foliar stomatal ap-
paratus and spikelets consisting of four glumes and one
fertile floret without a rachilla extension (Clark et al.
2007b, Fisher et al. 2009). Additionally, Chusqueinae spe-

Supplementary material 1). Brazil stands out for having
five endemic genera belonging to this subtribe: Alvimia,
Athroostachys, Cambajuva, Filgueirasia, and Glaziophy-
ton (Viana et al. 2013a, Greco et al. 2015, Filgueiras &
Viana 2017).

Included genera and number of species: Actinocladum
(1), Alvimia (3), Arthrostylidum (28), Athroostachys (2),
Atractantha (5), Aulonemia (49), Aulonemiella (2), Camba-
Juva (1), Colanthelia (10), Didymogonyx (2), Elytrostachys
(2), Filgueirasia (2), Glaziophyton (1), Merostachys (55),
Mpyriocladus (13), Rhipidocladum (20).

Chusqueinae.- Chusqueinae species can be distinguished
from the Arthrostylidiinae and Guaduinae by having two

cies have solid culms with few exceptions, lack fimbriae
and oral setae on the culm and foliage leaf sheaths, and
have hypostomatic foliage leaf blades with a complex
midrib and no intercostal sclerenchyma in the mesophyll
(Clark et al. 2015). Foliage leaf blades are not reflexed at
the pseudopetiole as in most Arthrostylidiinae.

Before 2009, this subtribe included two genera:
Chusquea and Neurolepis. The morphological differen-
ces between these two genera were the absence of ae-
rial branching and the presence of nerved inner ligules in
Neurolepis and the multiple, dimorphic buds per node in
Chusquea. Analysis of plastid markers revealed that al-
though Chusqueinae is monophyletic, the two lineages of
Neurolepis are paraphyletic to a monophyletic Chusquea,

Figure 2. Maps depicting Neotropical woody bamboo species richness by country for each subtribe and summary. Circle sizes indicate relative richness;

scale is equal across all panels.
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and therefore Neurolepis was subsumed into Chusquea
(Fisher et al. 2009, 2014, Kelchner & BPG 2013, Wysocki
et al. 2015). Pachymorph, leptomorph, and amphimorph
rhizomes types are all found within Chusquea s.1., but the
pachymorph type is the most common (Clark et al. 2007b,
Fisher et al. 2009). Of note, the largest and widest foliage
leaves in the grass family are found within C. subg. Mag-
nifoliae L.G. Clark & Fisher; the blades of C. spectabilis
L.G. Clark and C. nobilis (Munro) L.G. Clark can reach
370-400 cm in length, and in C. spectabilis, as much as
30 cm in width (Judziewicz et al. 1999). Among the spe-
cies of Chusquea with multiple buds per node, there exists
an almost species-specific array of variation based on the
combination of central bud morphology, the number and
arrangement of subsidiary buds, and the position of the
nodal line. The central bud can be triangular (and erect),
sometimes with the prophyll elongated to as much as 10
cm, or it can be dome-shaped (and horizontally oriented).
Subsidiary buds can range in number from two to hun-
dreds, and they can flank, subtend or nearly encircle the
central bud; in some species, the subsidiary buds com-
pletely encircle the nodal region (e.g., C. pittieri Hack.).
The nodal line varies from being horizontal to dipping
slightly to markedly below the bud complement. Nodal
line position is correlated to some extent with branching
pattern: intravaginal branching occurs only in taxa with a
horizontal nodal line, extravaginal branching is found in
taxa with a horizontal or slightly dipped nodal line, and
infravaginal branching occurs in taxa with a markedly

dipped nodal line. Synflorescences are typically panicu-
late, and can vary from open and pyramidal to contracted
or spicate, and in some species are capitate. Although the
spikelet groundplan is invariable across Chusquea, varia-
tion in relative lengths of the four glumes to the floret apex
is important in species identification.

Chusqueinae is the second most diverse subtribe among
the NWB with 191 described species in one single genus.
Since 1999, 42 new species and 17 new combinations
have been described (Supplementary material 1; Clark &
March 2000, Clark 2003, 2004a, b, Clark & Losure 2005,
Nifio et al. 2006, Clark et al. 2007¢c, Clark & Blong 2009,
Fisher et al. 2011, Clark & Ely 2013, Guerreiro & Rugolo
de Agrasar 2013, 2014, Mota et al. 2013, 2014a, b, Ruiz-
Sanchez & Clark 2013, Fisher et al. 2014, Guerreiro et
al. 2014, Ruiz-Sanchez et al. 2014a, b, Ruiz-Sanchez
et al. 2015b, Alegria-Olivera et al. 2017, Attigala et al.
2017, Mota et al. 2017, Ruiz-Sanchez et al. 2017a, Pianis-
sola et al. 2018, Vidal et al. 2018, Andrade et al. 2019,
Clark & Mason 2019, Fadrique et al. 2019, Guerreiro et
al. 2019, Clark & Kaul 2020). Chusquea is divided into
five subgenera: Chusquea subg. Chusquea, C. subg. Rett-
bergia (Raddi) L.G. Clark, C. subg. Swallenochloa (Mc-
Clure) L.G. Clark, C. subg. Platonia Fisher & L.G. Clark,
and C. subg. Magnifoliae (Fisher et al. 2014). Chusquea
subg. Chusquea is divided into six sections and one in-
formal group (C. sect. Chusquea, sect. Longifoliae L.G.
Clark, sect. Longiprophyllae L.G. Clark, sect. Serpentes
L.G. Clark, sect. Tenellae L.G. Clark, sect. Verticillatae

Table 1. Bamboo species richness in the top ten countries with the highest diversity for each of the three Neotropical woody bamboo

subtribes: Arthrostylidiinae, Chusqueinae, and Guaduinae.

Country Arthrostylidiinae Chusqueinae Guaduinae Total
Brazil 96/13 48 24/3 168/17
Colombia 29/7 36 10/2 75/10
Venezuela 40/8 22 9/1 71/10
Peru 18/4 32 8/1 58/6
Mexico 8/4 22 23/3 53/8
Ecuador 12/4 32 411 48/6
Costa Rica 13/5 23 3/1 39/7
Bolivia 16/5 14 71 37/7
Panama 9/5 14 3/1 26/7
Argentina 5/3 11 5/1 21/5

The numbers left of the slash are the species, to the right are the genera.
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L.G. Clark, and the C. meyeriana Rupr. ex. D6ll informal
group) (Fisher et al. 2014, Attigala et al. 2017, Vidal et
al. 2018).

The countries with the highest diversity of Chusquea are
Brazil (48 spp.), Colombia (36 spp.), Ecuador and Peru (32
spp. each), Costa Rica (23 spp.), Mexico and Venezuela (22
spp. each), Bolivia and Panama (14 spp. each), and Argen-
tina and Chile (11 spp. each) (Table 1; Figure 2; Supple-
mentary material 1). Included genus: Chusquea (191).

Guaduinae.- Species of Guaduinae can be distinguished
from the other two subtribes by having stomata on both
leaf surfaces. Adaxial surfaces often have papillae asso-
ciated with the stomata, whereas papillae are frequently
absent from the abaxial surface. Additionally, Guaduinae
species have oral setae borne on the culm and/or foliage
leaf sheaths (absent in Apoclada) and these are absent in
the Arthrostylidiinae and Chusqueinae (Soderstrom & El-
lis 1987, Londoilo & Clark 2002a, Ruiz-Sanchez et al.
2008, Tyrrell et al. 2018). Also, intercostal sclerenchyma
is absent from the mesophyll of the foliage leaf blades
and the midrib is complex, as in the Chusqueinae (BPG

linear and very narrow to lanceolate and ovate to broadly
ovate-lanceolate; auricles on the foliage leaves are usu-
ally present in Eremocaulon and Guadua but absent in
the other genera. Thorns are present only in Guadua and
very rarely in Eremocaulon. Reflexed culm leaf blades
are present in Eremocaulon, Olmeca, Otatea, and Tibi-
sia. Synflorescences terminate leafy or leafless branches
and are open paniculate to capitate in form. Flowering
units are spikelets (Adpoclada, Olmeca, Otatea, and Tibi-
sia) or pseudospikelets (Eremocaulon and Guadua) with
several florets per unit. The general fruit type is the basic
dry caryopsis, but Guadua sarcocarpa, G. weberbaueri,
Olmeca recta, and Ol reflexa have a bacoid caryopsis
(Londofio & Peterson 1991, Olivier & Poncy 2009, Ruiz-
Sanchez et al. 2011b, 2015, 2017b, Ruiz-Sanchez & Sosa
2015, Tyrrell et al. 2012, 2018).

Guaduinae is the least diverse subtribe of Neotropi-
cal lignified bamboos with only 59 described species in
six genera. Since 1999, one new genus (7ibisia), 22 new
species, and seven new combinations have been described
(Supplementary material 1; Londofio & Clark 2002a, Clark
& Cortés 2004, Filgueiras & Londofio 2006, Londofio &

2012, Soderstrom & Ellis 1987). The foliage leaf blades
are not reflexed at the pseudopetiole as in most Arthro-
stylidiinae.

Guaduinae species have hollow or solid culms, and
pachymorph rhizomes with short or eclongate necks.
These may be only a few cm long, but rhizome necks up
to 8 m long can be found in Apoclada simplex McClure
& L.B. Sm., Eremocaulon aureofimbriatum Soderstrom
& Londofio, Guadua sarcocarpa Londofio & P.M. Peter-
son, G. weberbaueri Pilg., Olmeca recta Soderstr., and
Ol. reflexa Soderstr. (Soderstrom 1981, Judziewicz et al.
1999, Ruiz-Sanchez et al. 2011a, b). Most of the species
are self-supporting and generally erect with arching to
nodding apices, but in Olmeca Soderstr., Guadua and Ti-
bisia some species exhibit a scandent to clambering habit
(Londofio & Davidse 1991, Londofio & Clark 2002a,
Ruiz-Sanchez et al. 2015a, Tyrrell et al. 2018). Inter-
nodes are subequal along the culm and usually cylindrical
(Apoclada, Eremocaulon, Otatea, Olmeca, and Tibisia),
or sulcate above the insertion of the bud branch comple-
ment and with infra- and supranodal bands of white hair
present (Guadua). With the exception of Apoclada, which
has 2-4 buds per node, all species in the subtribe have a
single bud per node, and one to five dominant branches
and few to many smaller secondary branches are deve-
loped in the nodal region. The foliage leaf blades can be

Zurita 2008, Ruiz-Sanchez ef al. 2011a, b, Lizarazu et al.
2013, Londofio 2013, Londofio & Ruiz-Sanchez 2014,
Ruiz-Sanchez 2015, Ruiz-Sanchez & Londono 2017, Je-
sus-Costa et al. 2018b, Tyrrell et al. 2018). Within Gua-
duinae, there are three major clades: Clade I, formed by
Tibisia, is sister to all other genera (Tyrrell et al. 2018);
Clade II, in which Guadua is sister to Eremocaulon and
Apoclada; and Clade 111, consisting of Otatea and Olmeca
as sister genera, which is sister to Clade II (Ruiz-Sanchez
etal.2011a, Tyrrell et al. 2012, 2018, Wysocki et al. 2015).

The countries with the highest diversity of Guaduinae
are Brazil (24 spp., 3 gen.), Mexico (23 spp., 3 gen.), Co-
lombia (10 spp., 2 gen.), Venezuela (9 spp., 1 gen.), Peru
(8 spp., 1 gen.) Bolivia (7 spp., 1 gen.), Honduras (6 spp.,
2 gen.), Argentina and Guyana (5 spp. each, 1 gen.), Ecua-
dor, (4 spp., 1 gen.), Nicaragua (4 spp., 1 gen.), Paraguay (4
spp., 1 gen.) and El Salvador (4 spp., 2 gen.), respectively
(Table 1; Figure 2; Supplementary material 1). Brazil has
two endemic genera, Apoclada and Eremocaulon (Greco et
al. 2015, Filgueiras & Viana 2017), and Mexico has one,
Olmeca (Ruiz-Sanchez et al. 2011a). Tibisia is only found
in the northern islands of the West Indies (Tyrrell et al.
2018).

Included genera and number of species: Apoclada (1),
Eremocaulon (5), Guadua (33), Olmeca (5), Otatea (12),
Tibisia (3).
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Key to the Neotropical woody bamboo subtribes (Spanish version in Appendix 1).

1. Foliage leaf blades with a simple midrib and an abaxial green stripe along the narrow-side margin of the foli-

age leaf blades, usually reflexed at the pseudopetiole; intercostal sclerenchyma present in the mesophyll

....................................................................................................................... Arthrostylidiinae

1. Foliage leaf blades with a complex midrib and the abaxial leaf surface uniform in color, pseudopetiole straight, not

reflexed; intercostal sclerenchyma absent in the mesophyll ... 2
2. Subsidiary cells of the foliar stomatal apparatus with two papillae per cell, adaxial surfaces without papillae
associated with stomata, abaxial surfaces with papillae; buds multiple and usually dimorphic per node in species
with aerial branching, one bud per node in those without aerial branching; culm and foliage leaf sheaths without
o) 1 BT PP Chusqueinae (Chusquea)
2. Subsidiary cells of the foliar stomatal apparatus lacking any papillae, adaxial surface often with papillae as-
sociated with the stomata, abaxial surface usually lacking papillae; bud usually one per node, exceptionally 2 to
4 and subequal (4poclada); culm or foliage leaf sheaths usually with oral setae.......................... Guaduinae

Key to the genera of the Neotropical woody bamboo subtribe Arthrostylidiinae (Spanish version in Appendix ).
1. Culms regularly cross-partitioned like a rush, normally leafless; Serra dos Orgdos, Rio de Janeiro state,
BIazil. ... e Glaziophyton
1. Culmsnotcross-partitioned, normally leafy; widespread across the Neotropical region...............o.covviivinennnn... 2
2. Mid-culm nodes with branches or secondary buds borne on two sides of a flattened, triangular plate (a fan-shaped
or apsidate array) derived from a single bud pernode.............oooiiiiiiiii i 3

2. Mid-culm nodes with one dominant branch and two or more smaller lateral branches (or buds) or a single

branch per node derived from a single bud per node or bearing 1-8 buds or branches in arow....................6
3. Culmleaves With the Dlade CIeCt. ... ... et e e e e et eaes 4
3. Culm leaves with the blade spreading to usually reflexed..............ooiiiiii i 5

4. Internodes all more or less equally elongated along the length of the culm; bud triangular in outline
........................................................................................................................... Rhipidocladum
4. One elongated internode alternating with one very short internode along the length of the culm; bud cordate in
o1 1Ed 11 1 PPN Didymogonyx
5. Foliage leaf blades dimorphic, those of the terminal node much larger than those of the late-
ral branches; culm and foliage leaf sheaths usually with distinctively ruffled margins at the apex
(derived from fused fIMbIIAC). ........uiiiiei e e e e Actinocladum
5. Foliage leaf blades all about the same size; culm and foliage leaf sheaths with chartaceous margins that may or
may not bear usually unfused fimbriae at the apeX.........ccccecvririririeniinincneececceeeeeee e Merostachys
6. Culms with the basalmost internode greatly elongated with successive internodes of variable lengths
(some very short) or elongated internodes alternating with 1-4 very short internodes along the length
OF the CUIML. ...ttt ettt s saenennes |
6. Internodes all more or less equally elongated along the length of the culm...............c.ccoo 9
7. Culms with the elongated internodes alternating with 1-4 very short internodes along the length of the culm;
Andes...........Aulonemia in part [A. herzogiana (Henrard) McClure, 4. hirtula (Pilg.) McClure, A. queko Goudot]
7. Culms with the basalmost internode greatly elongated with successive internodes of variable lengths (some very
short); Guiana Highlands. ... e e 8

206



Ruiz-Sanchez et al. / Botanical Sciences 99(2): 198-228. 2021

8. Culms 1.5-3.5 cm in diameter, up to 15 m long, initially erect then leaning on woody vegetation; foliage leaf
blades linear-lanceolate, attenuate at the base; Cerro Marahuaka, Venezuela................cooooeiiiiiiiiiiniiinnn. ..
.................................................................................... Arthrostylidium schomburgkii (Benn.) Munro
8. Culms usually less than 1.5 cm in diameter, not more than 6 m tall, erect; foliage leaf blades lanceo-
late or usually broader, often with rounded or cordate bases; widespread on fepui summits in the Guiana
Highlands. ... ...o.oninii Mpyriocladus (most species)
9. Culm leaves poorly or not differentiated from the foliage leaves, or differentiated but with blades reduced to a
SMALL TIUCTO OF @DSEIIL. .. ..t ettt ettt e e e 10
9. Culm leaves usually well differentiated from foliage leaves and the blades developed.....................c.c.o.t. 12
10. Culm leaves differentiated, the sheaths with a small to well-developed corky crest or flange present at the
junction with the girdle. ... . ..o Atractantha radiata
10. Culm leaves poorly or not differentiated, the sheaths lacking a crest or flange at the junction
WIththe GITALe. ... o e e e 11
11. Foliage leaf blades 0.7-3.5 MM WIA@.......ouiuiitiiiiit ittt et et et et et aee e e et et e esie e e e e a e aenes
................................................ Myriocladus in part (M. involutus Judz. & Davidse, M. steyermarkii Swallen)

11. Foliage leaf blades 10-67 mm wide............ooviiiiiiiiiiiiii e, Aulonemia in part (most species)
12. Culm leaves With Dlades EIeCt. ... ...vviiin ittt et 13
12. Culm leaves with blades reflexed. ... ..ottt e 21

(o1 4 Ve Lo S PSPPI Filgueirasia
13. Culms 1-20 (-25) m tall, clambering or scandent or hanging or erect; one bud pernode developing into (1-) 3-5
(-many) branches per mid-culm node, subequal or the central branch dominant but not in a linear array; widespread
but almost entirely absent from the Brazilian cerrado..............coooiiiiiiiiiiiiiiii .14
14. Culms erect; foliage leaf blades erect, tessellate; high altitude grasslands in Santa Catarina state,
BIazil. ..o e Cambajuva
14. Culms clambering or scandent to hanging; foliage leaf blades lax or reflexed, not tessellate; wides pread and
associated With fOrest VeZEtatioN. ... ... .c.ovuiiiu ittt e e 15
15. Culms 1-2.5 mm in diameter, 1-6 m long; Atlantic forests of Sao Paulo state, Brazil.......................oon..
.......................................................... Colanthelia in part (C. secundiflora Santos-Gong., Filg. & L.G.Clark)
15. Culms (1-) 3-25 (-35) mm in diameter, 3-15 (-25) m long; widespread.............c.coiimiieiniiiiiie e, 16

16. Culm leaf sheaths with a small to well-developed corky crest or flange present at the junction with the

GITALC. . e Arthrostylidium scandens McClure
16. Culm leaf sheaths lacking any crest or flange at the junction with the girdle, but sometimes a ring of hairs
0 L1 0L  PPPN 17
17. Internodes solid, sometimes developing anarrow lumeninoldculms................oooiiiiiiiiii i 18
17. Internodes hollow, thiCk-Walled. .. ... ....o.oiiiiii i e e e 19

18. Culm leaf sheaths with a dark, thickened girdle; foliage leaf blades apically acuminate, the sheaths bearing
spreading, straight to curly fimbriae 0.1-0.66 M IONG. ..ottt
............................... Alvimia in part (4. auriculata Soderstr. & Londofio, A. gracilis Soderstr. & Londofio)
18. Culm leaf sheaths with a brown to stramineous girdle similar in thickness to the sheaths; foliage leaf blades
apically setose, the sheaths bearing erect, slightly wavy fimbriae 0.3-6 cmlong ...........c.c.oooeiiiiiiiinnnn
............................ Aulonemia in part [A. setigera (Hack.) McClure, 4. setosa (Londofio) P.L. Viana & Filg.]
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19. Nodal line annular, corky; culm leaves papery; bud/branches borne on a weakly developed promontory;
endemic to igapd in affluents of the Rio Negro in southwestern Amazonas, Venezuela and northwestern Amazonas,
Brazil......ooi e Atractantha amazonica Judz. & L.G.Clark
19. Nodal line flattened in side view, not corky; culm leaves papery to woody; bud/branches borne on a usually
well-developed promontory; widespread including the West Indies...........c.coooiiiiiiiiiiiiiiiiiiii e 20
20. Culm leaf sheaths with a dark, thickened girdle; endemic to the coastal forests of Babhia,
Brazil. ..o, Alvimia lancifolia Soderstr. & Londofio
20. Culm leaf sheaths with the girdle, if developed, the same color and thickness as the sheaths; widespread in-
cluding the West Indies but not in Bahia, Brazil..................c.o.o. Arthrostylidium in part
21. Fimbriae on culm and foliage leaf sheaths 1-10 cm long, straight, free, more or less terete, erect on culm
leaves, erect to spreading on foliage leaves; Central America and northern Andes but absent from the West In-
QIS oottt e e Elytrostachys
21. Fimbriae on culm and foliage leaf sheaths absent or 0.2-12 cm long (if greater than 4 cm long then flattened and
often partially or completely connate), wavy or curly at least at the apex, sometimes straight, erect to spreading on
both culm and foliage leaves; widespread including the West Indies..............ccooiiiiiiiiiiiiiiiiiiin 22
22. Foliage leaf blades abaxially strongly tessellate, the inner ligules 3-12 cm long..............cocooiiiiinn.
...................... Aulonemia in part [A. parviflora (J. Presl) McClure, A. radiata (Rupr.) McClure & L.B. Sm.]
22. Foliage leaf blades abaxially without evident cross-veins (not tessellate), the inner ligules less than
LI IOME . e e 23
23. Culm leaves lacking any corky flange or crest at the juncture of the sheath and girdle; occurring in the West Indies
0] a3 TSN 0T 24
23. Culm leaves with a corky flange or crest present at the juncture of the sheath and girdle; Atlantic forest
of southeastern Brazil and Misiones, ATZENtiNa. .........o.euiuuntuitiniit ettt 25
24. Culm internodes hollow, terete; occurring in the West Indies.................ceeeiinninnn Arthrostylidium in part
24. Culms internodes solid, often somewhat flattened in the plane lateral to the bud or branch complement;
occurring in the Andes of Colombia and Ecuador..............cooiiiiiiiiniiiii e, Aulonemiella
25. Branch complement of usually 3 subequal branches; foliage leaf blades with the midrib
1 (e 111 4 (oS U Athroostachys
25. Branch complement of usually 1 dominant plus 2 to many smaller secondary branches; foliage leaf blades with
the MIidrib MOTE OF I8SS CEMIIIC. . ... vttt ettt ettt et e e e e e 26
26. Juncture of culm leaf sheath and girdle bearing a prominent flange; culms 0.5-2 cm in diameter, 10-20 m
long; restricted to Espirito Santo and Bahia, Brazil .......................ccoiiii, Atractantha (most species)
26. Juncture of culm leaf sheath and girdle bearing a narrow crest; culms 0.1-0.6 cm in diameter, 1-6 m long; oc-

curring in Misiones, Argentina and Rio Grande do Sul to Espirito Santo, Brazil...... Colanthelia (most species)

Key to the genera of the Neotropical woody bamboo subtribe Guaduinae (Spanish version in Appendix 1).
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1. Culms with infra- and supranodal bands of hairs and thorns almost always present on the branches...... Guadua

1. Culms lacking infra- and supranodal bands of hairs [except Eremocaulon capitatum (Trin.) Londofio] and thorns

ADSENTt ON the DIANCHES .....ouiiiiiiieieceee ettt sttt et e st e e e st e e e st e teene e st enseeseansesneensesneensesseansens 2
2. Buds 2 to 4 per culm node; oral setae on the culm leaves absent ...........ccecveveeviiiieniiienieeieceeieies Apoclada
2. Bud 1 per culm node; oral setae on the culm 1€aves PreSent ...........coevererierierienieiieieieeeeneeceese e 3
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3. Culm internode diameter 0.1-0.8 cm; secondary and higher order branches usually grouped into fascicles; occur-

ring in the West Indies .........ccooceoeiiiiinininic

...................................................................................... Tibisia

3. Culm internode diameter 1-6 cm; secondary and higher order branches if present diverging sim-

ply, not grouped into fascicles; Mexico to northern South America and Brazil but not in the West

INAIES...oiiiieeiieeeeeee e

4. Foliage leaf blades with the midrib slightly to strongly excentric, the sheaths usually bearing fimbriate au-

ricles; one dominant branch per node bearing few to several smaller secondary branches basally; occurring in

BIrazil ...oooooviiiiiiieeieeeee e

........................................................................... Eremocaulon

4. Foliage leaf blades with the midrib centric, the sheaths with auricles absent; one or three (rarely two)

subequal branches per node; occurring in Mexico, Central America and northern South America but

notBrazil ...

5. Branch 1 per node, diameter of the mid-culm branch equal to or greater than one-half the diameter of the

main Culm........oooiiii i

................................................................. Olmeca

5. Branches 3 per node (rarely 1 or 2 or 6), diameter of the mid-culm branches equal to or less than one-quarter

of the diameter of the main culm.........................

Neotropical woody bamboo genera. Actinocladum Mc-
Clure ex Soderstr. (Arthrostylidiinae).- Plants erect to
clambering; rhizomes pachymorph with short necks.
Culms 3-5 (-6) m long, 0.8-1.5 cm diameter. Internodes
thick-walled, filled with a pithy center, all subequally
elongated. Culm leaf sheaths without a girdle, decidu-
ous, without auricles, fimbriae basally fused, oral setae
lacking; blades deciduous, spreading or reflexed. Branch-
ing intravaginal; branch complements with numerous
branches per node arranged in an apsidate array, aris-
ing from a single bud, promontory absent. Foliage leaf
sheaths without auricles, fimbriae a ruffie on the over-
lapping shoulders with fused bases, oral setae lacking;
blades pseudopetiolate, dimorphic (the terminal comple-
ment with blades much larger and broader than those pro-
duced from the lateral branches), linear-lanceolate and
broadly lanceolate or broadly lanceolate and lanceolate-
ovate, the width symmetric on each side of the midrib,
stiff. Synflorescences usually racemose or weakly pani-
culate. Spikelets long-pedicellate, laterally compressed.
Glumes 2 (-3), ovate, acuminate, unequal, short, leathery,
5-11-nerved; sterile lemmas none; fertile florets 6-9 with
a rudimentary terminal floret; lemmas ovate-lanceolate,
acuminate. Stamens 3. Caryopsis nucoid.

Alvimia C.E. Calderén ex Soderstr. & Londofio (Ar-
throstylidiinae).- Plants clambering/scandent; rhizomes
pachymorph with short necks. Culms 8-25 m long, 0.3-1
cm diameter. Internodes usually solid, sometimes thick-
walled with a small lumen, all subequally elongated.
Culm leaf sheaths with a dark, 1-1.5 mm girdle, tardily

................................................................. Otatea

deciduous, leathery, with or without auricles, fimbriae
present or absent, oral setae lacking; sheath margins
smooth to strigose; blades persistent, erect, strongly
nerved. Branching intravaginal, branch complements
with several to many branches per node arranged as one
dominant and many smaller branches arising from a sin-
gle bud borne on a promontory. Foliage leaf sheaths with
or without auricles, fimbriae curled distally, oral setae
lacking; blades shortly pseudopetiolate, linear or lanceo-
late-ovate, the width symmetric or asymmetric on each
side of the midrib. Synflorescences paniculate (terminal
or leafy). Pseudospikelets 9-29 (-40) cm long, slender,
lax, subtended by a bract and a prophyll followed by 0-3
basal bud-bearing bracts (pseudospikelets may terminate
in a foliage leaf or leafy shoot in A. lancifolia Soderstr.
& Londofio). Glumes 1-2, ovate-lanceolate, apiculate to
mucronate, equal, 5-7 mm, with an elongate rachis above;
sterile lemmas 0-1; fertile florets 3-30, distantly spaced,
with a rudimentary terminal floret or a bristle-like prolon-
gation of the rachilla; lemmas ovate-lanceolate, apiculate
with a twisted apex or mucronate, glabrous to puberulent.
Stamens 2 (rarely 3). Caryopsis bacoid.

Apoclada McClure (Guaduinae).- Plants erect; rhizomes
pachymorph with elongated necks. Culms 3-13 m long,
1.9-4 c¢cm diameter. Internodes thick-walled, hollow or
sometimes solid, all subequally elongated. Culm leaf
sheaths without a girdle, glabrous, without auricles, fim-
briae, or oral setae; blades erect. Branching intravaginal,
branch complements with 2 (vegetative) or 2-4 (repro-
ductive) branches per node arranged as linear, subequal
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branches, arising from 1-2 buds per node, promontory
absent. Foliage leaf sheaths without auricles, fimbriae, or
oral setae; blades shortly pseudopetiolate, linear, the width
symmetric on each side of the midrib. Synflorescences of
one spikelet or (less commonly) two spikelets. Spikelets
laterally compressed. Glume-like bracts 1-2 (“transitional
glumes”), awned, unequal; sterile lemmas 1; fertile florets
7-28 with a rudimentary terminal floret; lemmas awned.
Stamens 3. Caryopsis basic.

Arthrostylidium Rupr. (Arthrostylidiinae).- Plants clam-
bering/scandent; rhizomes pachymorph with short necks.
Culms 3-15 m long, 0.3-3.5 cm diameter. Internodes thick-
or thin-walled, hollow, subequally elongated or with a
long (3-6 m) basal internode and successively shorter api-
cal internodes (4. schomburgkii). Culm leaf sheaths with-
out a girdle, deciduous, glabrous, without auricles, fim-
briae present but not prominent, oral setae lacking; blades
persistent, erect. Branching intravaginal; branch comple-
ments with 3-15 branches per node subequal to the main
culm or with one larger dominant branch, all arising from
a single bud borne on a promontory. Foliage leaf sheaths
with or without auricles, fimbriae present, oral setae lack-
ing; blades shortly pseudopetiolate, linear, linear-lanceo-
late or lanceolate-ovate, the width symmetric on each side
of the midrib. Synflorescences spicate or racemose, main
axis straight or zig-zagged. Spikelets subsessile, laterally
compressed. Glumes 1-3, apiculate or awned, unequal,
glabrous; sterile lemmas 0-1; fertile florets 2-15 with a
rudimentary terminal floret; lemmas apiculate or awned,
glabrous to puberulent. Stamens 3. Caryopsis basic.

Athroostachys Benth. (Arthrostylidiinae).- Plants clam-
bering/scandent; rhizomes pachymorph with short necks.
Culms 5-8 m long, 0.3-0.6 cm diameter. Internodes thick-
walled, nearly solid (very small lumen), all subequally
elongated. Culm leaf sheaths with a dark or thickened
girdle, persistent or tardily deciduous, without auricles,
fimbriae present, oral setac lacking; blades deciduous,
reflexed. Branching intravaginal; branch complements
with 3 branches per node arranged as a central one usually
slightly larger than the laterals, arising from a single bud,
promontory absent. Foliage leaf sheaths without auricles,
fimbriae slightly sinuous or radiating in all directions, oral
setae lacking; blades pseudopetiolate, lanceolate-oblong,
large, the width symmetric on each side of the midrib.
Synflorescences short-peduncled, contracted-paniculate
or capitate. Spikelets subsessile, laterally compressed.
Glumes 2, acuminate, glume I much shorter than the
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spikelet and deciduous; sterile lemmas none; fertile floret
1 with an elongate rachilla extension bearing a small ru-
dimentary floret; lemmas acuminate, fully embracing the
palea. Stamens 3. Fruit not seen.

Atractantha McClure (Arthrostylidiinae).- Plants clam-
bering/scandent or apically arching/pendulous; rhi-
zomes pachymorph with short necks. Culms 4-15 (-20)
m long, 0.4-2 cm diameter. Internodes thick-walled,
solid or hollow (with peripheral air canals in some spe-
cies), all subequally elongated. Culm leaf sheaths with
a flange-like girdle, early to tardily deciduous, without
auricles, fimbriae present, oral setac lacking; blades
persistent, erect or reflexed, triangular (4. amazonica)
or a mucro (4. radiata). Branching intravaginal; branch
complements with 2-7 branches per node arranged as
one dominant branch with 1-6 secondary or tertiary
branchlets at its base or three subequal branches that re-
branch (4. amazonica), arising from a single bud borne
on a promontory. Foliage leaf sheaths without auricles,
fimbriae numerous, delicate, and curling, oral setae
lacking; blades pseudopetiolate, linear or lanceolate-
ovate, the width symmetric on each side of the midrib.
Synflorescences capitate or racemose. Pseudospikelets
(spikelets in A. amazonica), slenderly lanceolate, slight-
ly sickle-shaped, attenuate, indurate, obscurely nerved.
Glume 1, bearing a prophyll as the first lateral append-
age; sterile lemma-like gemmiparous bracts 1-several;
fertile florets 1 (rarely 2), occasionally ending in a ru-
dimentary terminal floret; lemmas lanceolate, pungent,
mucronate or short awned, many-nerved. Stamens 3.
Caryopsis basic.

Aulonemia Goudot (Arthrostylidiinae).- Plants erect or
clambering/scandent; rhizomes pachymorph with short
necks or amphimorph. Culms (0.3-) 1-10 (-15) m long,
0.15-8 cm diameter. Internodes thin- or thick-walled, hol-
low or solid, all subequally elongated or 1 long internode
alternating with 2-4 very short internodes. Culm leaves
well differentiated from the foliage leaves or not; sheaths
with or without a girdle (up to 1-3 mm wide in 4. cincta
P.L. Viana & Filg. and 4. pumila L.G.Clark & Londoio),
persistent or tardily deciduous, coriaceous or papyra-
ceous, without auricles, fimbriac long, sometimes flat-
tened, oral setae lacking; blades persistent (deciduous in
A. bogotensis L.G.Clark, Londofio & M.Kobay.), reflexed
or less commonly erect, lanceolate, linear-lanceolate or
lanceolate-ovate. Branching intravaginal; branch comple-
ments with 1 branch per node, sometimes rebranching,
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subequal to the main culm, arising from a single bud,
promontory absent. Foliage leaf sheaths without auricles,
fimbriae short to long, straight or curly, and pectinate to
spreading, oral setaec lacking; blades pseudopetiolate,
linear-lanceolate or ovate, (1.4-)8-38 cm long, 0.2-13.5
cm wide, the width symmetric or strongly asymmetric on
each side of the midrib, ascending to reflexed. Synflores-
cences paniculate, contracted to open, ovate or pyramidal.
Spikelets long-pedicellate, laterally compressed. Glumes 2
(-3), ovate to ovate-lanceolate, obtuse to acute to mucro-
nate to awned, unequal; sterile lemma O or 1; fertile florets
2-14 (-22) with 1 (-2) rudimentary terminal florets; rachil-
la slightly flattened or terete; lemmas lanceolate, broadly
lanceolate, lanceolate-ovate or ovate-elliptical, usually
awned. Stamens 3. Caryopsis basic.

Aulonemiella L.G. Clark, Londofio, C.D. Tyrrell & Judz.
(Arthrostylidiinae).- Plants clambering/scandent; rhizo-
mes not seen. Culms (0.3-) 0.7-6 m long, 0.1-0.4 cm dia-
meter, often slightly flattened in the plane lateral to the
bud or branch complement. Internodes solid, all subequally
elongated. Culm leaf sheaths bearing a girdle with short
appressed trichomes, tardily deciduous, without auricles,
fimbriae present, oral setae lacking; blades reflexed or
spreading. Branching intravaginal; branch complements
with 1 branch per node subequal to the main culm (this
later rebranching) arising from a single bud, promontory
absent. Foliage leaf sheaths without auricles, fimbriae
present, oral setae lacking; blades pseudopetiolate, linear-
lanceolate, the margins differentiated on each side of the
midrib, reflexed to spreading. Synflorescences spicate or
racemose [main axis zig-zagged at maturity in 4. ecuado-
rensis (Judz. & L.G.Clark) L.G.Clark, Londofio & Judz.],
bracteate with subtending bracts and prophylls. Spike-
lets subsessile, laterally compressed. Glumes 2, acute,
unequal; sterile lemmas none; fertile florets 2-8 with a
rudimentary terminal floret; rachilla internodes distally
clavate with short, crisped, appressed hairs; lemmas acute
to pungent, callus usually antrorsely bearded. Stamens 3.
Fruit not seen.

Cambajuva P.LViana, L.G. Clark & Filg. (Arthrostyli-
diinae).- Plants erect; rhizomes pachymorph with short
necks. Culms 0.2-2.5 m long, 0.2-1.3 cm diameter. In-
ternodes thin-walled, hollow, all subequally elongated.
Culm leaf sheaths without a girdle, tardily deciduous,
without auricles, fimbriae present, oral setae lacking;
blades not pseudopetiolate, erect, triangular or ovate-
lanceolate. Branching intravaginal; branch complements

with 1-7 subequal branches per node arising from a single
bud borne on a promontory. Foliage leaf sheaths with-
out auricles, fimbriae persistent or tardily deciduous, oral
setae lacking; blades pseudopetiolate, lanceolate, the
width symmetric to slightly asymmetric on each side of
the midrib, tessellate. Synflorescences paniculate, spici-
form. Spikelets ellipsoid, laterally compressed. Glumes
2, awned, unequal; sterile lemmas 1; fertile florets 2-4
with a rudimentary terminal floret; lemmas awned, pu-
berulous. Stamens 3. Fruit not seen.

Chusquea Kunth (Chusqueinae).- Plants erect, clamber-
ing/scandent or apically arching/pendulous; rhizomes
pachymorph, less commonly leptomorph or sometimes
amphimorph, with short necks. Culms (0.3-) 1-12 (-20)
m long, (0.2-) 0.5-5.5 (-7) cm diameter. Internodes solid
or rarely hollow, if hollow then relatively thin-walled, all
subequally elongated. Culm leaf sheaths without a flange-
like projection but in a few species with a short skirt,
deciduous or persistent, rarely caducous, chartaceous to
coriaceous, without auricles, fimbriae or oral setae; sheath
margins sometimes fused at the base; girdle poorly deve-
loped to very well developed; blades persistent or decidu-
ous in a few species, usually erect, spreading to reflexed
in a few species, usually triangular, sometimes cordate
at the base, but pseudopetiolate in a few species, usually
chartaceous. Branching extravaginal, infravaginal, intra-
vaginal or aerial branching absent (subgenera Platonia
and Magnifoliae), branch complements consisting of usu-
ally one dominant central branch subtended or flanked by
2 to numerous smaller leafy subsidiary branches, these
sometimes of two sizes, arising from multiple and al-
most always dimorphic buds, one usually larger central
bud subtended or flanked by a few to numerous smaller
subsidiary buds, these constellate, linear or verticillate in
arrangement (subgenera Chusquea, Rettbergia and Swal-
lenochloa) or only one triangular bud present but not de-
veloping (subgenera Platonia and Magnifoliae), promon-
tory absent. Foliage leaf sheaths without auricles, fimbriae
or oral setae; blades usually differentiated, linear, lanceo-
late to broadly lanceolate or less commonly ovate, vari-
able (from ca. 1.5 cm to 4 m long and ca. 2 mm to 30 cm
wide), the width usually symmetric, asymmetric in a few
species on each side of the midrib. Synflorescences pani-
culate or rarely racemose, varying from congested to pyra-
midal with branches spreading to reflexed, and sometimes
capitate (especially in subg. Rettbergia). Spikelets pedi-
cellate, usually lanceolate, sometimes slightly falcate to
falcate, usually laterally compressed. Glumes 4, glumes 1
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and 2 usually similar, sometimes unequal, virtually absent
to scale-like to well developed, sometimes longer than the
spikelet body; glumes 3 and 4 developed, usually simi-
lar, often unequal, usually at least 1/3 the spikelet length
to equaling the spikelet length, obtuse, acute, mucronate
or awned; sterile lemmas O; fertile floret 1, a rudimentary
terminal floret absent; rachilla extension absent; lemmas
acute, mucronate or awned, indument variable. Stamens 3
(rarely 2). Caryopsis basic.

Colanthelia McClure & E.W. Sm. (Arthrostylidiinae).-
Plants erect or clambering/scandent; rhizomes pachy-
morph with short necks. Culms 1-6 m long, 0.1-0.6 cm
diameter. Internodes thick-walled, hollow, all subequally
elongated. Culm leaf sheaths with a dark or prominent
girdle, without auricles, fimbriae present, oral setae lack-
ing; blades pseudopetiolate. Branching intravaginal;
branch complements with 3-19 branches per node ar-
ranged as one dominant and divergent branch with 2-19
smaller lateral branches at the base arising from a single
bud, promontory absent or weakly developed, midculm
nodes prominently narrow crested at the juncture of the
sheath and girdle. Foliage leaf sheaths with or without
auricles, fimbriae short and often inconspicuous, oral se-
tae lacking; blades pseudopetiolate, narrowly or broadly
lanceolate, deciduous, the width asymmetrical on each
side of the midrib, not tessellate. Synflorescences termi-
nal, small, racemose or contracted-paniculate. Spikelets
pedicellate, slender, laterally compressed. Glumes 2-3,
unequal; sterile lemmas none; fertile florets 2-16 with a
rudimentary terminal floret; lemmas lanceolate or ovate,
obtuse, mucronate or awned, many-nerved. Stamens 3.
Caryopsis basic.

Didymogonyx (L.G. Clark & Londofio) C.D. Tyrrell, L.G.
Clark & Londoio (Arthrostylidiinae).- Plants erect or api-
cally arching/pendulous; rhizomes pachymorph with short
necks. Culms 6-15 m long, 2-6 cm diameter. Internodes
thin-walled, hollow, 1 long internode alternating with
1 very short internode for the length of the culm. Culm
leaf sheaths without a girdle, coriaceous, with or without
auricles, fimbriae present (setose when on auricles), oral
setae lacking; blades erect, triangular, hispid-pubescent.
Branching intravaginal; branch complements with 20-30
(-50) branches per node arranged in an apsidate array aris-
ing from a single bud, promontory absent. Foliage leaf
sheaths without auricles, fimbriae present, oral setae lack-
ing; blades pseudopetiolate, linear or linear-lanceolate,
the width symmetric on each side of the midrib. Synflo-
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rescences racemose or subpaniculate. Spikelets laterally
compressed. Glumes 3 (-5), triangular, short mucronate,
unequal; sterile lemmas 1; fertile florets 4-9 (-12) with
a rudimentary terminal floret; lemmas ovate or narrowly
ovate, shortly mucronate. Stamens 3. Fruit not seen.

Elytrostachys McClure (Arthrostylidiinae).- Plants erect or
apically arching/pendulous; rhizomes pachymorph with
short necks. Culms 10-20 m long, 3-4 cm diameter. In-
ternodes thin-walled, hollow, all subequally elongated.
Culm leaf sheaths without a girdle, coriaceous, without
auricles, fimbriae long, oral setae lacking; blades decidu-
ous, strongly reflexed, small, narrow, attenuate. Branch-
ing intravaginal; branch complements with 3-numerous
branches per node arranged as one dominant branch with
2-numerous smaller branches arising from a single bud,
promontory absent. Foliage leaf sheaths with or without
auricles, long fimbriae present, oral setae lacking; blades
pseudopetiolate, lanceolate, the width symmetric on each
side of the midrib. Synflorescences comprised of capitate
clusters of a few to many pseudospikelets, produced on
lateral shoots. Pseudospikelets complexly bracted, with
several orders of branching, each order subtended by a
broad, short prophyll. Glumes 2; sterile lemmas none;
fertile florets 1-2 with a vestigial terminal floret; lemmas
awnless. Stamens 6. Caryopsis basic.

Eremocaulon Soderstr. & Londofio (Guaduinae).- Plants
erect or apically arching/pendulous; rhizomes pachy-
morph with short to elongated necks. Culms 3-20 m long,
(0.3-) 1-5 cm diameter. Internodes solid, pithy or hol-
low with thick walls, all subequally elongated. Culm leaf
sheaths without a girdle, persistent or tardily deciduous,
leathery, with auricles, wavy to curly fimbriae, and oral
setae; sheath margins smooth to ciliate; blades narrowly
triangular to ovate-lanceolate, reflexed or erect when
young becoming reflexed with age. Branching intravagi-
nal; branch complements with 1-10 branches per node ar-
ranged as 1-3 subequal main branches with 2-10 smaller
secondary branches arising from a single bud per node,
promontory absent. Foliage leaf sheaths with auricles and
fimbriae (bases fused or free) present, oral setae lacking;
blades shortly pseudopetiolate, linear-lanceolate or linear,
7-45 cm, the width asymmetric on each side of the midrib.
Synflorescences weakly paniculate or capitate. Pseudo-
spikelets linear-lanceolate or ovate-lanceolate subtended
by a bract (with a pseudopetiolate blade in E. triramis
C. Jesus-Costa & Londofio) and a prophyll. Glume-like
gemmiparous bracts 0-3 (-4), broadly ovate to ovate-
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lanceolate, mucronate or acute, unequal, 5-16 mm long;
sterile lemmas 0-2; fertile florets 1-13 (-17) ending in 1-4
rudimentary terminal florets; rachillas usually bearing a
fringe of hairs on the upper rim; lemmas ovate-lanceolate,
acuminate or mucronate, many-nerved. Stamens 6 (4 in E.
triramis). Caryopsis basic.

Filgueirasia Guala (Arthrostylidiinae).- Plants erect; rhi-
zomes pachymorph with short necks. Culms 0.45-1.75
m long, 0.1-0.9 cm diameter. Internodes thin-walled,
hollow or (rarely) solid, all subequally elongated. Culm
leaf sheaths without a girdle, glabrous, without auricles,
fimbriae or oral setae; blades erect, lanceolate. Branch-
ing intravaginal, branch complements with 1-15 branches
per node (all subequal or one slightly larger), each aris-
ing from a single bud (1-15 buds per node), promontory
absent. Foliage leaf sheaths without auricles, fimbriae
present, oral setae lacking, ciliolate or hispidulous; blades
shortly pseudopetiolate, linear, the width symmetric on
each side of the midrib. Synflorescences composed of 1
or (less commonly) 2 spikelets. Spikelets laterally com-
pressed. Glumes (1-) 2, boat-shaped, acute to acuminate,
awned, subequal; sterile lemmas 0-1; fertile florets 3-15
with a rudimentary terminal floret; lemmas lanceolate,
awnless or short awned. Stamens 3. Caryopsis basic.

Glaziophyton Franch. (Arthrostylidiinae).- Plants erect; rhi-
zomes pachymorph with short necks. Culms 1.5-2 m long,
0.3-0.4 cm diameter. Internodes thin-walled, hollow with
chambered pith, first aboveground internode extremely long,
the succeeding ones very short. Culm leaf sheaths without a
girdle, strongly striate with inconspicuous or absent auricles
and fimbriae, oral setae lacking; blades narrowly triangu-
lar, the tip enrolled and pungent. Usually not branching,
branches seen only on young shoots after burning (McClure
1973), intravaginal; branch complements, when present,
with 1 branch per node arising from a single bud, promon-
tory absent. Foliage leaf sheaths without auricles, fimbriae
short, oral setae lacking; blades shortly pseudopetiolate, lan-
ceolate or slightly cordate, small, the width symmetric on
each side of the midrib, strongly tessellate. Synflorescences
paniculate, produced from the uppermost node, up to 1 m
long and drooping. Spikelets laterally compressed. Glumes
2, lanceolate-ovate, acuminate to apiculate, subequal; sterile
lemmas 1; fertile florets (1-) 2 (-3) with a rudimentary termi-
nal floret; lemmas obtuse. Stamens 3. Fruit not seen.

Guadua Kunth (Guaduinae).- Plants erect, apically arch-
ing/pendulous or clambering/scandent; rhizomes pachy-

morph with short or elongated necks. Culms (5-) 10-20
(-35) m long, (2-) 5-15 (-23) cm diameter. Internodes
relatively thick-walled (rarely thin), hollow or solid, all
subequally elongated, usually with supra- and infranodal
bands of short, soft white to tan hairs present in the no-
dal region, sulcate above the insertion of the bud branch
complement. Culm leaf sheaths without a girdle, decidu-
ous or disintegrating in place, coriaceous, with or without
auricles, fimbriae present or absent, oral setae rarely pre-
sent; sheath margins smooth or ciliate; blades persistent
or rarely deciduous, erect, triangular. Branching intravagi-
nal; branch complements with few to several branches per
node arranged as 1 main central branch bearing few to
several smaller secondary branches, usually armed with
thorns, arising from a single bud, promontory absent. Fo-
liage leaf sheaths with or without auricles, fimbriae pres-
ent or absent, oral setae lacking; blades pseudopetiolate,
linear, linear-lanceolate or ovate-lanceolate, the width
symmetric or asymmetric on each side of the midrib.
Synflorescences paniculate or capitate, terminating leafy
and leafless branches. Pseudospikelets stalked, lanceolate,
linear-lanceolate or ovate-lanceolate subtended by a bract
and a prophyll. Glume-like gemmiparous bracts one to
several, ovate or ovate-lanceolate, apiculate or mucronate,
equal or unequal, (2-) 5-9 mm, pubescent; fertile florets
2-17 with a terminal rudimentary floret; lemmas ovate or
ovate-lanceolate, apiculate or mucronate, glabrous or pu-
bescent. Stamens 6 [3 in G. longifolia (Bonpl.) Kunth].
Caryopsis usually basic (bacoid in G. sarcocarpa and G.
weberbaueri).

Merostachys Spreng. (Arthrostylidiinae).- Plants erect or
apically arching/pendulous; rhizomes pachymorph with
short necks. Culms (2-) 4-20 (-22) m long, (0.1-) 0.5-3.5
(-4.7) cm diameter. Internodes thin-walled, hollow or rare-
ly pith-filled to solid, all subequally elongated, maculate or
with a mottled color pattern, papillose-scabrous and usu-
ally with a band of appressed trichomes below the nodes.
Culm leaf sheaths without a girdle, deciduous, without au-
ricles, fimbriae present, oral setae lacking; blades reflexed,
pseudopetiolate. Branching intravaginal; branch comple-
ments with few to numerous branches per node arranged
in an apsidate array, arising from a single bud per node,
promontory absent. Foliage leaf sheaths without auricles,
fimbriae present, oral setae lacking; blades pseudopeti-
olate, lanceolate or sometimes linear-lanceolate, the width
symmetric or slightly asymmetric on each side of the mid-
rib, reflexed. Synflorescences racemose and secund, with
underdeveloped spikelets at the apex and often also at the
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base of the main axis. Spikelets sessile or very short pedi-
cellate, weakly laterally compressed to terete. Glumes 2,
muticous, mucronate or awned, unequal; sterile lemmas
0-1; fertile florets 1 (-6) with a rudimentary terminal flo-
ret; lemmas muticous, mucronate or awned. Stamens 3.
Caryopsis nucoid.

Myriocladus Swallen (Arthrostylidiinae).- Plants erect;
rhizomes pachymorph with short necks. Culms 0.3-5 (-8)
m long, 0.1-2 cm diameter. Internodes hollow or solid,
thick-walled if hollow, first aboveground internode ex-
tremely long, the succeeding ones very short, or all in-
ternodes subequally elongated (as in M. involutus and M.
steyermarkii). Culm and foliage leaves not differentiated;
sheaths without a girdle, persistent, coriaceous, with au-
ricles present, fimbriae imbricate (except in M. involutus
and M. steyermarkii), oral setae lacking; blades shortly
pseudopetiolate, deciduous, erect when present, linear or
ovate, the width symmetric on each side of the midrib,
coriaceous. Branching intravaginal; branch complements
with 1 branch per node arising from a single bud, promon-
tory absent. Synflorescences terminal, large and paniculate
or less commonly small and racemose. Spikelets laterally
compressed. Glumes 2-3, narrowly lanceolate, awned or
awnless, equal or unequal; sterile lemmas 1; fertile florets
1-7 (-11) with a rudimentary terminal floret; lemmas lanceo-
late to ovate, obtuse or acute. Stamens 3. Caryopsis basic.

Olmeca Soderstr. (Guaduinae).- Plants erect or clamber-
ing/scandent; rhizomes pachymorph with short or elongat-
ed necks. Culms (5-) 6-15 (-18) m long, (0.5-) 1-4.5 (-5)
cm diameter. Internodes thin-walled, hollow (solid in O.
reflexa), all subequally elongated. Culm leaf sheaths with-
out a girdle, deciduous, coriaceous, with auricles present
or absent, if present, fimbriate, fimbriae short or long,
with oral setae; blades deciduous, erect or reflexed, nar-
rowly to widely triangular, glabrous. Branching intravagi-
nal; branch complements with 1 branch per node arising
from a single bud, promontory absent. Foliage leaf sheaths
without auricles, fimbriae short to long, bases free, with
oral setae; blades shortly pseudopetiolate, linear or linear-
lanceolate, 9.5-32 cm long, the width asymmetric on each
side of the midrib. Synflorescences paniculate. Spikelets
long-pedicellate, linear-lanceolate, laterally compressed.
Glumes 2, triangular, awned or awnless, equal or unequal,
glabrous; sterile lemmas none; fertile florets 2-12 with a
rudimentary terminal floret; lemmas lanceolate, awned
or mucronate, glabrous or hispid (especially at the apex).
Stamens 3. Caryopsis basic or bacoid.

214

Otatea (Munro) C. E Calderon & Soderstr. (Guaduinae).-
Plants erect, apically arching/pendulous; rhizomes pachy-
morph with short or elongated necks. Culms 2-8 m long,
1-6 cm diameter. Internodes thin- or thick-walled, hollow
or rarely solid, all subequally elongated. Culm leaf sheaths
without a girdle, deciduous or disintegrating in place, co-
riaceous or papyraceous, without auricles, fimbriae short
or long, with or without oral setae; blades deciduous or
persistent, erect or reflexed, narrowly to widely triangu-
lar, glabrous. Branching intravaginal or rarely extravagi-
nal; branch complements usually with 3 but sometimes 1,
2 or 6 branches per node arranged as subequal branches
arising from 1 bud borne on a promontory. Foliage leaf
sheaths without auricles, fimbriae short or (rarely) long,
bases free, with oral setae; blades shortly pseudopetiolate,
linear or linear-lanceolate, 4-60 cm, the width asymmetric
on each side of the midrib. Synflorescences paniculate or
racemose. Spikelets long-pedicellate, linear-lanceolate,
laterally compressed. Glumes 2, triangular, awned, un-
equal, pubescent, scabrous or glabrous; sterile lemmas
none; fertile florets 3-7 with a rudimentary terminal floret;
lemmas prominently awned. Stamens 3. Caryopsis basic.

Rhipidocladum McClure (Arthrostylidiinae).- Plants erect,
apically arching/pendulous or clambering/scandent; rhi-
zomes pachymorph with short necks. Culms 1-15 (-20) m
long, 0.1-3 cm diameter. Internodes thin-walled, hollow or
pithy near the nodes, all subequally elongated. Culm leaf
sheaths without a girdle, deciduous, coriaceous, lacking
auricles, fimbriae, and oral setae; blades persistent, erect,
triangular. Branching intravaginal (sect. Racemiflorum) or
extravaginal with deciduous culm leaves (sect. Rhipido-
cladum); branch complements with several to numerous
branches per node arranged in an apsidate array, arising
from a single bud, promontory absent. Foliage leaf sheaths
without auricles, fimbriae bases free (sect. Racemiflorum)
or fused (sect. Rhipidocladum), oral setae lacking; blades
pseudopetiolate, linear or linear-lanceolate, 4-15 cm long,
the width symmetric or slightly asymmetric on each side
of the midrib. Synflorescences commonly spicate-race-
mose or rarely subpaniculate, main axis zig-zagged (sect.
Rhipidocladum) or straight (sect. Racemiflorum), when
straight the spikelets sometimes tending to one side of the
main axis (secund-like). Spikelets short-pedicellate, later-
ally compressed. Glumes 2-3, subulate or ovate-lanceo-
late, acute, mucronate or awned, unequal, glabrous; sterile
lemmas 1-4; fertile florets 3-8 with a rudimentary terminal
floret; lemmas subulate or ovate-lanceolate, mucronate,
glabrous. Stamens 3. Caryopsis basic.
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Tibisia C.D. Tyrrell, Londofio & L.G. Clark (Guaduinae).-
Plants clambering/scandent or apically arching/pendu-
lous; rhizomes pachymorph with short necks. Culms
1-15 m long, 0.1-0.8 cm diameter. Internodes solid, all
subequally elongated. Culm leaf sheaths without a girdle,
deciduous or disintegrating in place, papyraceous, wit-
hout auricles, fimbriae short, sometimes pectinate, with
oral setae; blades deciduous, reflexed, narrowly triangu-
lar. Branching intravaginal; branch complements with
numerous branches per node arranged as 1 dominant
branch and numerous smaller, subequal branches grouped
into fascicles, arising from 1 bud borne on a promontory.
Foliage leaf sheaths without auricles, fimbriae bases free
or sometimes basally fused, with oral setae; blades shortly
pseudopetiolate, linear (either flattened or conduplicate),
4.4-21.5 cm long, the width slightly asymmetric on each
side of the midrib. Synflorescences spicate or paniculate.
Spikelets long-pedicellate, laterally compressed, spaced
1-3 c¢m apart. Glumes 3, ovate-lanceolate, awned, glume
1 small, glumes 2 and 3 slightly unequal, glabrous; sterile
lemmas none; fertile florets 2-6 with a rudimentary termi-
nal floret; lemmas awned. Stamens 3. Fruit not seen.

Future directions. Given the rate of species discovery
in the Neotropical woody bamboos in the last 20 years,
it would seem that this bamboo flora has been well cata-
loged Figure 1, however, illustrates a steeply increasing
discovery rate rather than a plateau. Through experiences
in the field collecting and the application of molecular phy-
logenetics, we believe there are still many species of unde-
scribed bamboos in the Western hemisphere. We estimate
there are at least 20 new Chusquea species yet to be de-
scribed in Perti and probably a similar number for Bolivia,
while in Mexico and Colombia, there are several new spe-
cies in Guaduinae and Arthrostylidiinae awaiting descrip-
tion. More fieldwork, especially in Amazonian Brazil, the
central and northern Andean countries (Bolivia, Colombia,
Ecuador, Perti, and Venezuela), Central America (El Salva-
dor, Guatemala, Honduras, and Nicaragua), and Mexico,
will be necessary to document these undescribed bamboos.

The lack of phylogenetic resolution below the genus
level using plastid markers is evident in most phyloge-
netic studies to date (e.g., in Chusquea, Merostachys, and
Aulonemia) (Fisher et al. 2009, Mota 2013, Jesus-Costa
2018, Vidal 2017, Vidal et al. 2018, Vinicius-Silva 2019,
Vinicius-Silva et al. 2020). For that reason, we recom-
mend the use of single-copy nuclear genes or Restriction
site-associated DNA (RAD) markers or targeted capture to
resolve phylogenetic relationships within genera.

Population genetics studies are scarce in the literature
of Neotropical woody bamboo species. There are a few
studies using microsatellite or RAMS markers for Guadua
angustifolia Kunth (Torres et al. 2009, Muioz-Florez et al.
2010, Rugeles-Silva 2011, Rugeles-Silva et al. 2012), for
G. chacoensis (Rojas Acosta) Londofio & P.M. Peterson
(Rossarolla 2016), for G. weberbaueri (da Silva-Almeida
Leal et al. 2020), and for G. aff. chaparensis Londoiio
& Zurita, and G. aff. lynnclarkiae Londono (Melo-Silva
2019). Ely et al. (2019) used ISSR and RAPD markers to
assess genetic diversity in three species of Chusquea in
Venezuela from cloud forest (C. multiramea L.G. Clark
& Ely, C. serrulata Pilg.) and pdramo (C. spencei Ernst)
habitats. All three showed unexpectedly high levels of ge-
netic diversity, indicating the likely establishment of the
sampled populations by seed rather than clonal growth.
Mota (2013) also performed assays of population genetics
using ISSR markers and the nuclear ribosomal internal
transcribed spacer (ITS) in multiple samples of C. subg.
Rettbergia from eastern Brazil, emphasizing species de-
limitation in C. oxylepis (Hack.) Ekman and its allies.

Population genetic analyses by ERS and colleagues
are ongoing for Guadua amplexifolia J.Presl, G. inermis
Rupr. ex E. Fourn., G. trinii (Nees) Nees ex Rupr., G. tux-
tlensis Londono & Ruiz-Sanchez, G. velutina Londofio
& L.G. Clark, and Otatea acuminata using microsatellite
markers. These studies allow us to understand how popu-
lations are connected through gene flow. Additionally, the
results of these genetic analyses can be used to help de-
limit species and propose conservation measures for the
endangered ones.

No published phylogeography studies relating to Neo-
tropical woody bamboos exist; such studies may indicate
how populations are connected through gene flow and il-
luminate the processes that shaped the current distribution
that we observe. This is an area in great need of further
investigation among the Neotropical woody bamboos, as
well as those studies involving ecological niche model-
ing. For example, Eisenlohr (2015) investigated areas of
climate suitability for Merostachys species in the Atlantic
forest in Brazil, and the possible effects of future climate
change on the geographic distribution of this genus. Simi-
lar studies are in progress using species of Chusquea subg.
Swallenochloa also from Brazil, in order to understand the
potential use of those data to infer species delimitation in
this group (E. M. Pianissola, pers. comm.).

Similarly, ecophysiological studies, particularly of
drought-tolerant Neotropical woody bamboos, are much
needed, to understand the adaptation of woody bamboos
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to their environments. Ely ef al. (2014, 2017, 2019) have
investigated the ecophysiology of species of Chusquea
and Guadua in Venezuela, but these are among the few
published papers investigating the topic for NWB.

Historical and ecological biogeography studies are also
needed to understand the patterns of richness, endemism
and geographical distribution of the Neotropical woody
bamboo species. One historical biogeographical study
was published by Ruiz-Sanchez (2011), with a limited
number of species and one plastid marker, but since that
time, quite a number of Neotropical woody bamboo spe-
cies have been described and sequenced, and historical
biogeographical methods have been improved. To date,
only a single ecological biogeographical study has been
published, by Ruiz-Sanchez et al. (2020), who studied the
diversity, richness, and endemism of the Mexican woody
bamboo species. Historical and ecological biogeography
studies of the Neotropical woody bamboos, taking into ac-
count their complete geographical distribution and using
all the sequenced woody bamboo species to date, would
complement existing knowledge of their evolutionary his-
tory but also provide a firmer foundation for conservation
actions.

Undoubtedly, floristic treatments or synopses con-
tinue to be important in documenting NWB diversity.
Treatments since 1999, including Clark & Ely (2011),
Ruiz-Sanchez et al. (2015a), Rigolo de Agrasar (2017)
and Guerreiro & Vega (2019), have provided in-depth
perspectives on NWB genera and species for Venezuela,
Mexico, Argentina and Chile, respectively, as well as
much-needed identification resources. A treatment of the
bamboos of Brazil is part of the on-going Flora do Brasil
2020 project (Flora do Brasil 2020, under construction),
but a stand-alone publication is also being planned (R. P.
Oliveira, pers. comm.). A treatment of the bamboos of Ec-
uador by LGC is nearing completion.

Additional modern monographs or taxonomic revi-
sions by genus or subgeneric groupings are also needed
and may strongly support ongoing phylogenetic studies.
Among the historically important taxonomic studies that
provided the basis for the modern taxonomy of the Neo-
tropical woody bamboos we may cite “Genera of Bam-
boos Native to the New World (Gramineae: Bambuseae)”
by McClure (1973), “The Genera of Bambusoideae of the
American Continent: Keys and Comments” by Calderén
& Soderstrom (1980), and “Systematics of Chusquea Sec-
tion Swallenochloa, Section Verticillatae, Section Serpen-
tes, and Section Longifoliae (Poaceae-Bambusoideae)”
by Clark (1989). Although some recent revisions have
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been published, for example Londofio & Clark (2002b)
on Eremocaulon, Attigala et al. (2017) on Chusquea sect.
Tenellae and Santos-Gongalves et al. (2018) on Colan-
thelia, many genera lack revisionary treatments. Modern
computational tools such as proposed by Tyrrell (2019)
should also be leveraged to aid in identification of difficult
to identify vegetatative material.

Finally, we affirm that several other studies on sys-
tematics, phylogenetics and biogeography currently in
progress involving genera of Neotropical woody bam-
boo (e.g., Chusquea, Guadua, Merostachys, and Otatea
among others) are part of collaborative networks integrat-
ing researchers, graduate and post-graduate students from
different institutions and countries in the New World. We
also encourage all those who work with Neotropical bam-
boos to publish monographs at the generic or subgeneric
levels or floristic treatments to further document the di-
versity of this ecologically important group and to provide
identification resources for conservationists, ecologists,
foresters, and others who work with these plants comple-
mentary to the floristic treatments discussed above.
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Appendix 1. Key to the Neotropical woody bamboo subtribes, Spanish version.

Clave para las subtribus y géneros de bambuies lefiosos Neotropicales

Clave de las subtribus de los bambues lefiosos del Neotropico

1. Lamina foliar con nervadura central simple y una banda verde por la superficie abaxial a lo largo del margen
mas estrecho de la ldmina foliar, pseudopeciolo usualmente en posicion refleja; esclerénquima intercostal presente
CN L MESOTII0. ...t s Arthrostylidiinae
1. Lamina foliar con nervadura central compleja y con la superficie abaxial uniforme en color, pseudopeciolo recto,
no reflejo; esclerénquima intercostal ausente en el MesOfilo...........oovii it 2
2. Células subsidiarias del aparato estomatico de la lamina foliar con dos papilas por célula, superficie adaxial
sin papilas asociadas a los estomas, superficie abaxial con papilas asociadas a los estomas; multiples yemas por
nudo, usualmente dismorficas en especies con ramificacion aérea, una sola yema por nudo en aquellas que no
presentan ramificacion aérea; vainas de las hojas caulinares y de las hojas foliares sin setas orales..................
....................................................................................................... Chusqueinae (Chusquea)
2. Células subsidiarias del aparato estomatico de la lamina foliar sin papilas asociadas, superficie adaxial usual-
mente con papilas asociadas a los estomas, superficie abaxial generalmente carece de papilas; yema general-
mente una por nudo, excepcionalmente 2 a 4 y desiguales (4dpoclada); vainas de las hojas caulinares y de las ho-

jas foliares usualmente con setas 0rales..............o.iiiui it i e e seee e e eeen ... QUAduinae

Clave para los bambuies lefiosos Neotropicales de la subtribu Arthrostylidiinae

1. Culmos regularmente segmentados en su interior como un junco, normalmente sin follaje; Sierra de Orgaz, Es-
tado de Rio de Janeiro, Brasil...........oooiuiiiiii e Glaziophyton
1. Culmos no segmentados interiormente, normalmente con follaje; ampliamente distribuidos en la region Neo-
130 03 (72 Y 2
2. Nudos de la regiéon media del culmo con ramas o con yemas secundarias que nacen en ambos lados de
una placa triangular aplanada (en forma de abanico o dispuestas lateralmente) derivadas de una sola yema
00 ) U 18T o J 3
2. Nudos de la region media del culmo con una rama dominante y dos o mas ramas laterales mas pequefias (o

yemas) o una sola rama por nudo originada de una sola yema por nudo o teniendo 1-8 yemas o ramas en una mis-

MATILA. o 6
3. Hoja caulinar con 1a JAmina @reCta ...........o.iuiiuitit e e e e 4
3. Hoja caulinar con la lamina extendida hasta usualmente refleja ..o 5

4. Entrenudos todos mas o menos igualmente elongados a lo largo de la longitud del culmo; yema de forma
tEIANGULAT €11 COMEOTIIO. 1.1ttt ettt ettt ettt et et e et et e e et et e e e et et e e e e e et e e et et e ae e e teaene s Rhipidocladum
4. Un entrenudo elongado alternando con uno muy corto a lo largo de la longitud del culmo; yema de forma cor-
dada N CONTOINO. ...\ttt ettt e et e et ettt et et et et et e e e e e e et e e e e eneneees Didymogonyx
5. Laminas del follaje dimorficas, las de los nudos terminales mucho mas grandes que las de las ramas laterales;
vainas de las hojas caulinares y de las del follaje, generalmente con margenes visiblemente fruncidos hacia el apice
(derivados de fimbrias fUSIONAdAS) ... ... cciiiiieiie ettt et raeeaae e Actinocladum

5. Laminas del follaje todas aproximadamente del mismo tamafo; vainas de las hojas caulinares y del
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follaje con margenes papirdceos que pueden o no tener fimbrias usualmente no fusionadas hacia el
10 (o PP Merostachys
6. Culmos con el entrenudo mas basal muy elongado seguido por entrenudos sucesivos de longitud variable
(algunos muy cortos) o entrenudos alargados alternando con 1-4 entrenudos muy cortos a lo largo de la longitud
el CUIMO. ... e e e e e e e 7
6. Entrenudos todos mas o menos igualmente elongados a lo largo de la longitud del cul-

7. Culmos con el entrenudo alargado alternando con 1-4 entrenudos muy cortos a lo largo la longitud del culmo;
Andes.......... Aulonemia en parte (A. herzogiana (Henrard) McClure, A. hirtula (Pilg.) McClure, 4. queko Goudot)
7. Culmos con el entrenudo mas basal muy elongado con sucesivos entrenudos de longitudes variables (algunos
muy cortos); ESCUO GUAYANES. ........o.iuinitit it e e 8
8. Culmos 1.5-3.5 cm de didmetro, hasta 15 m de altura, inicialmente erectos luego apoyados sobre la
vegetacion lefiosa; lamina foliar lineal-lanceolada, atenuada en la base; Cerro de Marahuaka, Venezuela
............................................................................... Arthrostylidium schomburgkii (Benn.) Munro
8. Culmos generalmente menos de 1,5 cm de diametro, no mas de 6 m de altura, erectos; lamina foliar lanceo-
lada o generalmente mas anchas, a menudo con la base redondeada o cordiforme; generalizado en la formacion
tepuy del Escudo GUyanés..........c.couviiiiniiiiiiiininiiineen Mpyriocladus (1a mayoria de las especies)
9. Hojas caulinares poco o no diferenciadas de las hojas del follaje, o diferenciadas pero con laminas reducidas a
UN MUCTON PEQUETIO O AUSEIIEE. . ....euttiet ettt et eete et et et ettt et et et et et e e e et e e et e e e e enenens 10

9. Hojas caulinares generalmente bien diferenciadas de las hojas del follaje y las laminas desarrolla-

10. Hojas caulinares diferenciadas, las vainas con una pequeiia o bien desarrollada cresta corchosa o reborde
presente en la union con el anillo............ooiiiiiiiii Atractantha radiata
10. Hojas caulinares poco o no diferenciadas, las vainas carecen de cresta corchosa o de reborde en la unién con
el anillo Dasal ... ..o 11
11. Laminas del follaje 0.7-3.5mm de ancho. ............ooiiiiiiiii e
............................................. Myriocladus en parte (M. involutus Judz. & Davidse, M. steyermarkii Swallen)

11. Laminas del follaje 10-67 mm de ancho............................ Aulonemia en parte (la mayoria de las especies)
12. Hoja caulinar CoOn lAmina @rECta. .. ... .cuetit ittt et et 13
12. Hoja caulinar con lamina refleja ............ oo e e 21

13. Culmos 0.45-1.75 m de altura, erectos; 1-8 yemas o ramas desiguales en linea en los nudos de la region media;
ST (ol O 1 (< PSP Filgueirasia
13. Culmos 1-20 (-25) m de altura, trepadores o escandentes o colgantes o erectos; una yema por nudo desarrollando
hasta (1-) 3-5 (-muchas) ramas en nudos de la region media, desiguales o la rama central dominante pero no en un ar-
reglo lineal; distribucion amplia pero casi completamente ausente en el cerrado brasilefio....................coceee. 12
14. Culmos erectos; lamina del follaje erecta, teselada; pastizales a gran altitud en el estado de Santa Catarina,
Brasil ..ot Cambajuva
14. Culmos trepadores o escandentes hasta colgantes; laminas del follaje laxas o reflejas, no teseladas;
distribucion amplia y asociadas a la vegetacion de Selva.............oovuiiiiiiiiiiiiiiiii 15
15. Culmos 1-2.5 mm en diametro, 1-6 m de altura; mata Atlantica en el Estado de Sdo Paulo,
Brasil......oooooiiiiii Colanthelia en parte (C. secundiflora Santos-Gong., Filg. & L.G.Clark)
15. Culmos (1-) 3-25 (-35) mm de diametro, 3-15 (-25) m de altura; distribucion amplia............................. 16
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16. Vaina de la hoja caulinar con pequefia o bien desarrollada cresta corchosa oreborde en el la union con el anil-
JODASAL .. et Arthrostylidium scandens McClure

16. Vaina de la hoja caulinar carece de cresta corchosa o reborde en la union con el anillo basal, pero a veces pre-

SENTA ANIIIO A PIOS .. .viet it 17
17. Entrenudos solidos, algunas veces desarrollan pequefios orificios en culmos Viejos...........coevuvueneuenenennn. 18
17. Entrenudos hueCos, PAredes GIUCSAS. ... ..uuurint ettt ettt et ettt et ettt et ettt e tree e e et et e e eseeeneaneneeneans 19

18. Vaina de la hoja caulinar con anillo basal oscura y endurecido; ldminas de las hojas foliares apicalmente acumi-
nadas, vainas foliares con fimbrias esparcidas, rectasa onduladas. ...............cooooiiiiiiiiiiiiii
.............................. Alvimia en parte (A. auriculata Soderstr. & Londofio, A. gracilis Soderstr. & Londofio)
18. Vaina de la hoja caulinar con anillo basal café a pajizo similar en grosor a las vainas; laminas de las ho-
jas foliares apicalmente setosas, vainas foliares con fimbrias erectas, ligeramente onduladas 0.3-6 cm de
largo.................. Aulonemia en parte [A. setigera (Hack.) McClure, A. setosa (Londofio) P.L. Viana & Filg.].
19. Linea nodal anular, corchosa; hojas caulinares como papel; yema / ramas se originan sobre un débil pro-
montorio; endémico del igapo en afluentes del Rio Negro en el suroeste y noroeste Amazonico de Brasil, y en
VENEZUCLA ...ttt Atractantha amazonica Judz. & L.G.Clark
19. Linea nodal aplanada en vista lateral, no corchosa; hojas caulinares como papel hasta lefiosas; yema/ramas
se originan sobre un promontorio generalmente bien desarrollado; distribucion amplia, incluidas las islas del
L8 o Lo PP 20
20. Vaina de la hoja caulinar con anillo basal oscuro y endurecido; endemica de los bosques de la costa de Bahia,
Brasil. ...t Alvimia lancifolia Soderstr. & Londofio
20. Vaina de la hoja caulinar con el anillo basal, si se desarrolla, del mismo color y grosor que la vaina: distribu-
cién amplia incluidas las islas del Caribe, pero no en Bahia, Brasil...........................Arthrostylidium en parte
21. Fimbrias presentes sobre las vainas caulinares y del follaje, 1-10 cm de largo, rectas, libres, mas o menos re-
dondeadas, erectas en las hojas caulinares, erectas a extendidas en las hojas foliares; Centroamérica y norte de los
Andes, ausente en 1as islas del Caribe. ...........ocoevuiiiniiiii i Elytrostachys
21. Fimbrias ausentes sobre las vainas caulinares y del follaje o 0.2-12 cm de largo (si son mayores a 4 cm de
largo, son aplanadas y a menudo parcial o completamente cognadas), onduladas o rizadas al menos en el apice, a
veces rectas, erectas o extendidas tanto en las hojas caulinares como en las hojas del follaje; distribucion amplia, in-
cluidas 1as Indias OcCIdentales ...........o.ouiieiei it e 22
22. Lamina del follaje fuertemente teselada abaxialmente, ligula interna 3-12 cm de largo......................c....
...................... Aulonemia in part [A. parviflora (J. Presl) McClure, A. radiata (Rupr.) McClure & L.B. Sm.]
22.Laminadelfollajenoteseladaabaxialmente, ligulainternamenosde 1 cmdelargo................c.cooeviiinnn.. 23
23. Hojas caulinares carecen de reborde corchoso o cresta en la union de la vaina y el anillo basal; ocurre en las
Indias Occidentales 0 €N 10S ANAES. ......o.uinin it e 24
23. Hojas caulinares con un reborde corchoso o cresta presente en la union de la vaina y el anillo basal; Mata
Atlantica del sureste de Brasil y MiSiones, ATZeNtiNa. . ... ....ouuiutirintint ittt ettt ettt eneateeeeaeeeananaeenss 25
24. Entrenudos huecos, redondeados; ocurre en las Indias Occidentales..................... Arthrostylidium en parte
24. Entrenudos solidos, frecuentemente aplanados lateralmente hacia la yema o hacia el complemento de ramas;
ocurre en los Andes de Colombia y Ecuador...........c.ooiiiiiiiiiiiiiiii e Aulonemiella
25. Complemento de ramas generalmente con 3 ramas desiguales; lamina del follaje con la nervadura central
37113 o Athroostachys

25. Complemento de ramas generalmente con 1 rama dominante y 2 a muchas ramas secundarias mas pequenas; lami-
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nas del follaje con la nervadura central mas 0 MENOS CENLIICA ........iuinitititiiiiit i 26
26. Union de la vaina caulinar y el anillo basal con reborde prominente; culmos 0.5-2 cm de diametro, 10-20 m
de altura; restringido a Espirito Santo y Bahia, Brasil....................... Atractantha (la mayoria de las especies)
26. Union de la vaina caulinar y el anillo basal con una cresta angosta; culmos 0.1-0.6 cm en dia-
metro, 1-6 m de altura; ocurre en Misiones, Argentina y Rio Grande del Sur hasta Espiritu Santo,
Brasil. ..o Colanthelia (mayoria de las especies)

Clave para los bambuies lefiosos Neotropicales de la subtribu Guaduinae
1. Culmos con bandas de pelos en la region infra y supra nodal, y con espinas casi siempre presentes en las
TAIMIAS. . .vevitete ettt sttt e est et enteueeu e eaeebeebesbese et e besae e e e et et e et et et et et et ne et eneneneaeneneneneneenenens o CUAAUA

1. Culmos sin bandas de pelos en la region infra y supra nodal [excepto Eremocaulon capitatum (Trin.) Londofio] y

€SPINAS AUSENLES €N 1AS TAIMAS. .......cueiitieeeiiteeteiteete et et e eter e et et et et et et e e et et ee e e en e seneetenseneereneeneeneneenensid
2. Culmos con 2 a 4 yemas por nudo; ausencia de setas orales en las hojas caulinares ..................... Apoclada
2. Culmos con 1 yema por nudo; presencia de setas orales en las hojas caulinares...................cooeeeeinnnn... 3

3. Diametro culmo 0.1-0.8 cm; ramas secundarias o de orden superior usualmente agrupadas en fasciculos; ocurre
en las Indias OCCidentales ... . ...t Tibisia
3. Diametro culmo 1-6 cm; ramas secundarias y de orden superior si estan presentes divergiendo de mane-
ra simple, no agrupadas en fasciculos; México hasta norte de Sudamérica y Brasil pero no en las Indias
L0703 14 153 121 [ 4
4. Lamina foliar con nervadura central ligera a fuertemente excéntrica, vaina usualmente con auriculas fimbria-
das; una rama dominante por nudo teniendo pocas a varias ramas secundarias mas pequefias basalmente; ocurre
EN BIasil. ..o Eremocaulon
4. Lamina foliar con nervadura central céntrica, vainas sin auriculas; una o tres (raramente 2) ra-

mas subiguales por nudo; ocurre en México, Centroamérica y norte de Sudamérica, pero no en Bra-

5. Una rama por nudo, diametro de la rama del tercio medio del culmo igual o mayor que la mitad del didmetro
del culmo PrinCIPAl. ... ...ouine e Olmeca
5. Tres ramas por nudo (raramente 1 0 2 0 6), diametro de la rama del tercio medio del culmo igual o menor a un cu-

arto del didmetro del culmo Prineipal............ucoii ittt Otatea



