u\' »

. Q'u"/ .‘< J‘J
| .i}

‘.
S I N
V
\.‘

4]

H JoquINN ‘6/ SWN|OA

ppnr @ Bunoa

gljojipsnbue enpens) JO sonews)sAS

6t/



740

the genus. These included the presence of alate
palea keels, nondistichous inflorescences, three-
parted styles, sterile lower florets, and a well-de-
fined geographical distribution. However, these
morphological characteristics are not completely
consistent because they are known to appear In
species from both hemispheres. This led Hackel
(1887) to include Guadua as a subgenus of Bam-
busa. Munro’s (1868) monograph was influential
in the acceptance of Guadua as a genus, even
though he expressed doubts as to its validity. After
1868, the group was generally treated as Guadua
until McClure (1973), uncertain of its generic sep-
aration, reduced it to a subgenus of Bambusa.

In their study of the genera of American bam-
boos with pseudospikelets, Soderstrom & Londono
(1987) restored Guadua to generic status based
on a number of distinctive features, i.e., a trian-
gular culm leaf in which the margins of the sheath
and blade are contiguous or almost so, presence of
thorns on the culms and branches, a distinctive
band of short white hairs both above and below the
nodal line, and a palea of firm texture with prom-
mment wings emanating from the keels.

We are following this most recent treatment of
the group and use the name Guadua. Monographic

studies of the genus and related groups will be
needed to further clarify generic limits.

GUADUA ANGUSTIFOLIA KUNTH

Humboldt & Bonpland (1806) described Bam-
busa guadua and B. latifolia based on specimens
made during their 1799-1804 South American
voyage. These were the first of the more than 30
species of New World bamboos of the genus Gua-
dua to be described. In addition to Latin and French
descriptions, illustrations and observations on local
uses and ecology were provided for both species.
The specific epithet guadua came from the com-
mon name used by the people of Colombia. This
name 1s still in use and is usually pronounced gua-
du-a in Colombia and gua-da-a in Ecuador. Poiret
(1808), using Humboldt’s information, also pub-
lished an extensive description of B. guadua and
discussed its economic uses.

When Kunth (1822a) transferred Bambusa
guadua and B. latifolia to his new genus Guadua,
he failed to specify which species was to be the
type. McClure later selected B. guadua as the
type, citing, ““The internal evidence as to which
species he [Kunth] probably had principally in
mind consists of the extensive documentation by

Humboldt and Bonpland (l.c. 63 et seq) of B.

guadua (basis of Guadua angustifolia) in relation
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to the local economy and to the flora of the type
locality” (McClure, 1957: 203). Kunth avoided

the use of a tautonym by changing B. guadua to
G. angustifolia, referring to the narrow branch

leaves that distinguish it from G. latifolia. This
narrow-leaved characteristic has subsequently been
found in many species of the subgenus, and its use
as a diagnostic feature is limited. Guadua angus-
tifolia is the name most often found in the literature
and has been used in recent years (Burkart, 1969;
Rosengurtt et al., 1970; Purseglove, 1972; Azeve-
do Correa et al., 1977; Azzini et al., 1977a, b;
Soderstrom & Londono, 1987), although B. gua-
dua has frequently appeared (Hidalgo Lopez, 1974
Turpe, 1975; Rincon Sepilveda, 1977; Hidalgo
Lopez, 1978; Smith et al., 1981; Maecha Vega

& Echeverri Restrepo, 1983; Soderholm, 1984).

GUADUA ACULEATA RUPR. EX FOURN.

Ruprecht first used the name Bambusa aculea-
ta (meaning thorny) after examining and annotal:
ing specimens from the 1841-1842 Mexicarf jour-
ney of the little-known German collector Wilhelm
von Karwin (Karwinsky). Fourner (1877), alter
seeing Karwinsky’'s specimens, used the name
Guadua aculeata in a discussion of polygamy i
pseudospikelets, but no formal description ap-
peared until the publication of Fournier’s Me.xt-
canas Plantas (1886). Seven specimens Were llS:
ed as syntypes, five from Colipa, Veracruz, &t
two from unknown Mexican localities. :

Fournier also described another of Ruprech.t 5
“herbarium species’” with the name Guadua -
termedia. The name probably referred to the po

with the spikelets. Leaves are also In this P"S‘m,);l
in G. aculeata and G. angustifolia. The only dl
ference between the original descriptions i
termedia and G. aculeata is the length Ofand
spikelets, described as short G. aculeald few
more than 5.1 em long in G. intermedia. The cul
spikelets seen from the type collection are aﬂl:oose
2.5 c¢m long and are indistinguishable from :
of G. aculeata. Guadua intermedia appear lta‘;r
more times in the literature without further e85.
oration of Fournier’s description (l’le“‘smy’.l8 ;
Camus, 1913). McClure (1973) included 1t &
synonym of B. aculeata. . od U

Another species that McClure Synon)’ﬂ.) 3
der Bambusa aculeata is Guadua iner mfs (mean
ing thornless), which he was not able to dis n
from B. aculeata on the basis of i“ﬂorescenc:’;ﬂ
their respective type collections (McClure: :d spe-
The only differences between these presutt
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cies, upon reading the original descriptions, are
their thorniness and spikelet size (i.e., B. aculeata
with seven florets per spikelet and thorns, and G.
inermts with eight to nine florets per spikelet and
thornless). A thornless form of the similar species,
G. amplexifolia Presl, also occurs sympatrically
with G. aculeata in southern Mexico and further
confuses assessment of taxonomic affinities of G.
inermis. (This problem is discussed in more detail
under interspecific relationships.) Unfortunately,
culm leaves were neither collected, illustrated, nor
described for these species when they were first
collected and thus cannot be used to clarify the
taxonomic disposition of these names. Hitchcock
(1913) transferred G. aculeata to Bambusa and
included it in his listing of the Mexican grasses in
the U.S. National Herbarium. He mistakenly gave
credit to Ruprecht for describing the species, an
error that was carried over to McClure’s (1973)
.work. The correct citation in the genus Bambusa
s B. aculeata (Rupr. ex Fourn.) Hitchcock.

BAMBUSA CHACOENSIS N. ROJAS

The large bamboos of the subtropical regions of
Argentina and Paraguay have rarely been de-
scribed in the literature. Nicolas Rojas Acosta, an
Argentine botanist known for his unorthodox meth-
ods and fragmentary descriptions, described these
bﬂm under the name Bambusa chacoensis
(Rojas Acosta, 1918). His description was so vague
45 1o encompass many of the species now included
n the genus, but his locality data and the common
name he used, “‘tacuara,” distinguish it from the
other bamboos that grow in its range (i.e., Guadua
Paraguayana Doell ex Mart. and G. paniculata
Munro, *“|a picanilla’; and G. trinii (Nees) Rupr.
:ﬂd G. tagoara (Nees) Kunth, “‘tacuarazia’). Un-
Oftunately, he regarded nature itself as his her-
bla(!'lum find generally did not collect specimens
:ec: aP‘chl.(as, 1970). Consequently, he did not col-

4 Specimen of this bamboo nor did he designate

4 type specimen.
¢ u:n 1931 this species appeared in a key as Bam-
0“}‘: guadua (Anonymous, 1931). The similarity
di 1‘3;; bamboos to Guadua angustifolia led Paro-
Wh 0) to identify them as G. angustifolia.
et.her Parodi knew of Rojas Acosta’s description
and disregarded its validity is not known, but in all
:‘b“fquent literature these bamboos have been
P::ot:i?ed as G. angustifolia (Lombardo, 1943;
b 1943; Ragonese, 1943; Young, 1946;
urkart, 1969: Rosengurtt et al., 1970) or B.
Buaduq (Roseveare, 1948: Turpe, 1975). Mc-
Ulure (1973) included B. chacoensis as an unre-
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solved specific taxon, and only recently Quarin
(1977), Soderstrom (1981), Nicora & Rugolo de
Agrasar (1987) and Londono & Peterson (1992)
chose to resurrect the name B. chacoensis. Only

two published photographs, both long-distance

views, are known to exist of B. chacoensis (Short,

1975).

PAST COMPARISONS

These three groups of bamboos have never been
satisfactorily separated in a key or adequately com-
pared. Guadua angustifolia has been separated
from G. aculeata only once, by Camus (1913),
but the distinction was based on the presence (6.
aculeata) or absence (G. angustifolia) of thorns.
It is now known that these two bamboos show
various degrees of thorn development.

McClure (1955) included detailed descriptions
of Guadua aculeata and G. angustifolia in the
Flora of Guatemala, but failed to separate the two
in the same key. He included two forms of G.
angustifolia in a separate key to introduced bam.-
boos, but none of the characteristics coincided with
those included in the key to native species con-

taining G. aculeata.

Bambusa chacoensis has rarely been consid-

ered different from Guadua angustifolia, and
therefore has never been separated from it in a
key. Rojas Acosta did not seem to be aware of G.

angustifolia and made no attempt to compare B.
chacoensis with this species. Londono & Peterson
(1992) compare G. angustifolia, G. trinii and .
chacoensis in a table and conclude that G. cha-
coensis is a separate species more closely related
to G. trinii than G. angustifolia. However, they
do not include information from the entire range
of G. angustifolia and exclude important char-
acters such as size ratio of culm leaf blade to the

entire culm leaf.

MATERIALS AND METHODS

This investigation involved field studies, tradi-
tional taxonomic methods utilizing herbarium spec-
imens, and multivariate statistical analyses of the

Guadua angustifolia complex.

HERBARIUM STUDIES

A Wild dissecting microscope was used to ex-
amine 105 herbarium specimens for vegetative
features and 51 specimens for reproductive fea-
tures. Measurements were taken with an ocular

micrometer and calibrated using a stage microm-
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TABLE 1.

Foliage leaf characters used in principal

components analysis. * = omitted from analysis of culm
and foliage leaf data.

' R R TR U U I N I S T I B N I I N R R i i
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Leaves per complement
Position on sheath of hairs sized = 0.1 mm

. Position on sheath of hairs sized = 0.09 mm*
. Density on sheath of hairs sized = 0.1 mm

. Degree of stramineous coloration in sheath

. Degree of brown coloration in sheath

. Degree of purple coloration in sheath*

. Degree of green coloration in sheath
. Number of oral setae

. Length of oral setae

. Degree of stramineous coloration in oral setae
. Degree of white coloration in oral setae

. Degree of brown coloration in oral setae

. Degree of purple coloration in oral setae

. Sheath auricle length

. Leaf auricle width

. Collar length

. Collar flaring

. Ligule height

. Position on ligule of hairs sized < 0.09 mm*
. Position on ligule of hairs sized = 0.1 mm

. Pulvinus height

. Degree of stramineous coloration on pulvinus
. Degree of brown coloration on pulvinus

. Degree of green coloration on pulvinus*

. Degree of purple coloration on pulvinus*

. Pulvinus vesture

. Position on adaxial petiole of hairs sized < 0.09 mm

Position on adaxial petiole of hairs sized = 0.1 mm

. Density of adaxial petiole hairs sized < 0.09 mm

. Density of adaxial petiole hairs sized = 0.1 mm

. Position on abaxial petiole of hairs sized < 0.09 mm
. Position on abaxial petiole of hairs sized = 0.1 mm*
. Density of abaxial petiole hairs sized < 0.09 mm

. Density of abaxial petiole hairs sized = 0.1 mm*

. Blade width

. Blade length

. Blade width to length ratio*

. Blade adaxial hair distribution
. Blade adaxial hair density

. Blade abaxial hair distribution
. Blade abaxial hair density

N

eter. Each specimen usually consisted of several
sheets.

NUMERICAL TECHNIQUES

The fragmentary and incomplete nature of bam-

boo herbarium specimens prevented the simulta-
neous gathering of detailed vegetative and repro-
ductive data from all but a few herbarium specimens.

In order to iflclude as many specimens as possible,
data (consisting of continuously varying or “‘count”
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TaBLE 2. Foliage and culm leaf characters included
in second PCA with foliage leaf characters.

. Thorn development

. Culm leaf sheath length

. Culm leaf sheath base width

. Culm leaf sheath ligule width

. Culm leaf blade length

. Culm leaf blade to culm leaf ratio

. Culm leaf sheath vesture

. Culm leaf blade vesture

. Contact of ligule with culm leaf margin

. Density of culm leaf ligule cila
. Length of culm leaf ligule cilia

- O O R0 1O O = W 0 =

pud ol

characters) are analyzed in tour separate catego-
ries, two vegetative and two reproductive.

The first vegetative data set includes 42 char-
acters measured from the foliage leaves of 105
specimens. These characters are listed in Table 1.
The second vegetative data set includes selected
branch leaf data plus 11 additional characters from
culm leaves and branches of 65 specimens. These
additional characters are listed in Table 2. Anothff
24 vegetative characters were measured but omit-
ted from the analyses because of inadequat(.e her-
barium material, distortion in pressed material, or
their extreme variability.

The first reproductive data set includes 33 char-
acters measured by examining the external feflﬂﬂes
of inflorescences and spikelets of 49 speclmens
These characters are listed in Table 3. The second
reproductive category includes all external features
plus seven internal characters from dissected spike-
lets of 30 specimens. These additional characters
are listed in Table 4. Another 33 characters Wert
measured and omitted from the analyses becaust
they proved to be too variable. |

A total of 152 vegetative and reproducti
acters were measured during the course O = :
The absence of any previous detailed studies ©
this group necessitated the use of a l
of characters in order to understand adequatély
the pattern of variation of the group.

The data were analyzed by Principal Co?K([:
nents Analysis (PCA) using the program CLU.S =
(Wishart, 1975); see discussion of this Ordmat::d
technique in Wiley (1981). Results are preset :
in the taxonomic treatment section of this papet

ve char-

SPECIES CONCEPT

and ranking taxa is complicated by the absenc®
complete herbarium specimens. A T€
system that produces flowers only after many

.
:
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TABLE 3.

principal components analysis.
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Number of lateral leaves in inflorescence
Number of terminal leaves in inflorescence

. Spikelets per cluster

. Spikelet length

. Spikelet width

. Spikelet stature (erect to arcuate)

. Number of gemmiparous bracts

. Uppermost gemmiparous bract length

Uppermost gemmiparous bract width
Degree of stramineous coloration in bract

. Degree of brown coloration in bract
. Degree of purple coloration in bract
. Degree of green coloration in bract
. Number of veins on bract

. Density of hairs at base of bract

. Density of hairs at center of bract

. Density of hairs at apex of bract

. Density of hairs on edges of bract

Number of florets

. Lowermost lemma length
. Lowermost lemma width
. Lowermost lemma mucro length

External reproductive characters used in
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TABLE 4. Interior spikelet characters used in prin-
cipal components analysis.

. Lowest rachilla section length

Lowest rachilla section width
Lowermost palea length

Lowermost palea width between keels
Style length

. Style width
. Style hair length

NS R W

with that of variety as proposed by Raven (1974).
Both categories have been used sparingly by bam-
boo taxonomists (Munro, 1868; Camus, 1913;
Holttum, 1958; McClure, 1973), but in this study
subspecies will be used to delimit populations that
are geographically isolated and exhibit variation,
which results in slight morphological gaps of a few
vegetative and/or reproductive characters. Pop-
ulations that vary in a few vegetative and/or re-
productive characters and show some geographic
continuity but no consistent morphological gaps are

o
o~

. Degree of stramineous coloration on lemma
. Degree of brown coloration on lemma

- Degree of purple coloration on lemma

- Degree of green coloration on lemma

. Number of veins on lemma

- Density of short hairs at base of lemma

- Density of short hairs at center of lemma
- Density of short hairs at apex of lemma

- Density of short hairs on edges of lemma
- Density of long hairs at base of lemma

- Density of long hairs at center of lemma

e QU O QO 19 IV o 19 I o
-0 OO0 O U

of vegetative growth drastically reduces the op-
Portunity to observe, collect, and experiment with
reproductive structures, a situation McClure (1973)
likened to the system of ““Fungi Imperfecti’” de-
.Vel0ped by mycologists. These problems have lim-

ted our knowledge of the processes involved in
bamboo speciation and have kept bamboo taxon-
omy from advancing much beyond the alpha stage.

?ast bamboo classifications have been based
stnct!y upon overall similarity and the presence of
ﬁaps In observed morphological patterns rather than
teipou.'%ized evolutionary changes or biological in-

aChions. While this system is not ideal, con-
:t:amt§ of time and the problems referred to above

Ve limited the present study to a similar ap-
Proach,

S[?Gcies will be delimited here on the basis of
:flflstem morphological gaps in a number of veg-
X tive and/or reproductive characters. The cat-
ey of subspecies will be considered synonymous

referred to as “‘incipient geographic races.”

INTERSPECIFIC RELATIONSHIPS AND
DEFINITION OF THE GUADUA ANGUSTIFOLIA COMPLEX

The genus Guadua is in need of revision, since
many of the species have been inadequately de-
scribed and collected. However, the species of the
G. angustifolia complex are clearly separable from
the remaining taxa. The combination of characters
that define the G. angustifolia complex are as
follows: culms of large stature (i.e., (7—)10-20(-
30) m tall), erect with arched tops; internode walls
of medium thickness; culm leaves large, abaxially
pubescent, and usually without auricles; foliage leaf
sheath glabrous or pubescent toward midrib of low-
er half, sometimes approaching the apex but never
present there; foliage leaf blade about 10-25 cm
long and 1-4 cm wide, surfaces glabrous or only
sparsely pubescent, petioles glabrous along midrib
of abaxial surface. Synflorescence consisting of 2-
5 multiflowered pseudospikelets on delicate,
branching twigs; main florescence 2-9 cm long
and 3-8 mm wide; florets 3-14; surface of bracts
and lemmas glabrous or with sparse hyaline hairs
at base, center, and edges, rarely densely pubes-
cent at base and center, margins glabrous; palea

keels with pubescent margins exserted beyond the

lemmas: lodicules 3.
Most plants in the genus do not grow taller than

10 m, while plants of Guadua angustifolia usually
grow to between 10 and 20 m and are often taller,

sometimes reaching 30 m. The other large species
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of the genus are few and are easily separated from
G. angustifolia by several vegetative and repro-
ductive characters. In Tables 5 and 6. a detailed
comparison is made among the species that are
sympatric with Guadua angustifolia.

Although the species sympatric with Guadua

angustifolia are easily separated from this species

on vegetative and floral characters, the scarcity of

G. angustifolia subsp. angustifolia in Mexico and

Central America (formerly known as G. aculeata)

has caused problems in the past. Two forms of G.
amplexifolia are more common than G. angus-
tifolia m Mexico and Central America. As a result,
G. amplexifolia has often been misidentified as G.
aculeata. This problem developed because of the
lack of detailed vegetative descriptions and a veg-
etative key separating the two species. Both G.

amplexifolia and G. angustifolia are very thorny,
and early collections were given the name G. acu-

leata. Once these collections were misidentified the

error was carried over to the determinations of

later specimens. Another problem concerns the
thornless forms of G. amplexifolia and G. angus-
tifolia. The thornless form of G. angustifolia in
Mexico, originally named G. inermis, was described
from flowering material from Colipa, Veracruz. The
culms were described as 16 m tall and unarmed,
and the branch leaf sheaths and petioles were de-
scribed as glabrous, all characteristics of G. an-
gustifolia. There are some clumps of G. angus-
tifolia in other parts of its range (mainly in the
province of Esmeraldas, Ecuador) that have few
or no thorns on the upper branches. When branch-
es on the lower third of the culm, which are thorny,
fail to develop, the culm could be considered thorn-
less. Guadua inermis likely has this same growth
form. Unfortunately, there is no complete vege-
tative specimen of G. inermis from Mexico and,
because its occurrence is so restricted, no living
plants may remain.

The thornless form of Guadua amplexifolia,

which occurs in many areas of Central America,
has not been described in the literature and thus

has often been misidentified as G. inermis. It is

readily distinguishable from G. angustifolia on the
basis of size, culm spacing, wall thickness, culm
leaves, and foliage leaves (see Table 5). These
plants (which have been collected in Mexico by the
first author) can be separated from the thorny and
solid-culm form of G. amplexifolia by their hollow
but thick-walled culms. Thus, we have chosen to
call this form “*hollow culm.” While “hollow culm”’

almost always lacks thorns, they may be present
n reduced numbers. More study is needed to de-
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termine the precise taxonomic relationship of the
“hollow culm™ form to typical G. amplexifolia.

PHYTOGEOGRAPHY

Guadua angustifolia has the widest geographic
range of any species in Guadua. Its northernmost
localities are found in the state of Veracruz, Mex-
ico, and its southernmost localities are found in
northeastern Argentina and southeastern Para-
guay. Guadua angustifolia is one of only three
species that are known from both Central and South
America; the others are G. paniculata and G.
amplexifolia.

Speculation on the factors resulting in such ex-
tensive distributions is difficult because of the pau-
city of information on the mechanisms of dispersal
of these large bamboos. Discontinuities in flowering
periods can be very long, up to 35 years, and no
studies have been made to ascertain the vectors
responsible for seed dispersal or seed-dispersal dis-
tances of these bamboos. Vegetative dispersal must
certainly be a factor in increasing their ranges
studies have been done that show the ease with
which culms root when planted (McClure, 196@'
These large bamboos frequently grow along nv
erbanks. and floods could serve as an efficient means
of vegetative dispersal, especially downstreart.

Long-distance dispersal between continents of
islands could possibly occur when culm sections
are carried by ocean currents. No studies have
tested the viability of culms after prolonged ex-
posure to seawater, but the first author has ob-
served clumps growing within a kilometer of the
ocean and on islands within tidal bays. Raven
Axelrod (1974) suggested that bamboos foun.d north
of Panama probably arrived in Neogene Hmes -
even more recently from South America. It 1s -
teresting that only three species of Guadu.a hf“’e
a bicontinental distribution, and even more m.tngtl'
ing is the fact that no large bamboos are natve :;’
the islands of the West Indies (except Tfm’dT; i;
which is geologically part of South America)- E
suggests that oceanic transport 1s not 4 comimd
means of dispersal. | 1 from

Even though Guadua angustifoliais found -
Mexico to Argentina, there are large gaps ™ lr-
distribution (Figs. 2—4). Throughout Central A;SCS)
ica it is not very common and, as McClure (1
suggested, it may have been extirpated [rom.m“;.
of its former range by selective cutting of 'tiAC.
perior culms. In his personal notes he wroté, 3
cording to the late Dr. Ross E. Moore, who SPOk &
from personal experience covering many years




TABLE 5.

Culms

Culm leaves

Thorns

Branch leaves

Spikelets

Guadua angustifolia
subsp. angustifolia

erect; 10-30 m tall, 10-
20 m diam.; medium
wall thickness

brown pubescent; decidu-
ous; blade about ¥4 or
less as long as leaf,
persistent; auricles ab.
sent

present to rarely absent;
1-5 at the node; short
to long

blades medium width;
sheaths glabrous or pu-
bescent along midrib of
lower half; abaxial peti-
ole glabrous; auricles
absent to rarely present

short to long, narrow, flat-
tened; 1-3 per cluster;
glabrous to shghtly pu-
bescent

Guadua amplexifolia
“solid culm”

erect; 8-10 m tall, 6-10
cm diam.; solid with
pithy center

brown pubescent; tardily
deciduous to persistent
and rotting; blade %4 to
2 as long as leaf, per-
sistent; auricles present

to absent

present; 1-5 at node;
short to long

blades medium to wide;
sheaths glabrous to to-
tally pubescent, usually

on edges of lower or

upper half; abaxial peti-

ole glabrous; auricles
absent to present

long and wide, rarely
short, round; usually 3
or more per cluster;
glabrous to rarely pu-
bescent

Guadua amplexifolia

“hollow culm”

erect; 8-10 m tall, 6-10
cm diam.; thick-walled

brown pubescent; tardily
deciduous to persistent
and rotting; blade %4 to
2 as long as leaf, per-
sistent; large auricles
present

absent to very sparse; few
at node if present;
short

blades wide; sheaths usu-
ally glabrous; abaxial
petiole glabrous; auri-
cles present

same as “‘solid culm”

A morphological comparison of Guadua angustifolia subsp. angustifolia and other sympatric species of Guadua.

Guadua longifolia

clambering; to 15 m long,
to 5 em diam.: thick-
walled

slightly white pubescent;
promptly deciduous;
blade about Y4 as long
as leaf, base much low-
er on one side; auricles
absent

present; 1 or rarely 2 at
node, pointing down-
ward

blades very narrow;
sheaths glabrous to

rarely pubescent; abaxi-

al petiole glabrous to
pubescent; auricles
present to absent

very long and narrow,
round; 1-3 per cluster;
glabrous

Guadua paniculata

weakly erect; 8-9 m tall,
>—7 e¢m diam.; thick-
walled

yellow-green with purple
horizontal stripes, pu-
bescent; sheath tardily
deciduous; blade % to
Y5 as long as leaf, ca-
ducous from sheath:
auricles absent

present; usually 3 at
node; fairly long, slen-
der and very sharp

blades narrow, pendant;
sheaths pubescent; ab-
axial petiole pubes-

cent; auricles absent

short and narrow, flat-
tened; usually 3 or
more per cluster; pu-

bescent
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