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The grass flora of the Guayana Highlands is a
rich one and includes many poorly known bamboos
(Poaceae: Bambusoideae). Twenty-one genera and
75 species of bambusoid grasses are known from
the region, including the following six species newly
described for the Flora of the Venezuelan Guayana.
Judging from the intriguing sterile but as yet uni-
dentifiable bamboo collections that remain in her-
baria, more novelties may be expected from this
region in the future.

Arberella venezuelae Judziewicz & Davidse, sp.
nov. 'YPE: Venezuela. Amazonas: Dept. Ata-
bapo, 2 km abajo del Salto Yureba del Bajo
| Rio | Ventuari, 4°03’N, 66°02'W, localmente
frecuente en el sotobosque, 100-120 m, 24

Mar. 1982, F. Guanchez 1667 (holotype, MO;
isotype, VEN). Figure 1.

Bambusa herbacea Arberella bahiensis Soderstrom &
Zuloaga affinis, sed laminis longioribus (8-10.5 ¢m) la-
tiortbus (2.3-3.5 cm).

Caespitose perennial. Culms 40-60 c¢m tall, un-
branched above the base; internodes glabrous or
with fine, retrorse pubescence in lines; nodes slightly
swollen, flaring, with a few fine, retrorse hairs. Leaves
o—{ per complement; sheaths striate, the margins
finely and retrorsely hispid, the back glabrous or
finely hispid, especially near the summit; ligules ca.
0.5 mm long, membranous; pseudopetioles ca. 2
mm long, turgid, brown, sparingly short-hispid; blades
8-10.5 em long, 2.3-3.5 cm wide, lanceolate-ovate,
asymmetrically cuneate at the base, acuminate at
the apex, with 610 main nerves, the upper surface
glabrous, the lower surface glabrous to puberulent,
shightly whitened. Inflorescences both terminal and
axillary, 3-6 produced at each node, contracted
and few-flowered, the base included in the leaf sheath.
up to 2 c¢m long, terminating in a female spikelet
and bearing 3-5 short-pedicelled male spikelets be-
low, or uncommonly, a short branchlet bearing 2
male spikelets present below. Female spikelets borne
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on clavate terminus of the rachis; glumes persistent,
lanceolate, membranous-papyraceous, unequal, gla-
brous; lower glume 9-12.5 mm long, 7-9-nerved,
attenuate, prolonged into a flexuous awn up to 3
mm long; upper glume 8-10 mm long, 5-7-nerved,
acuminate to subaristate; floret 6-6.7 mm long,
2.3-2.5 mm wide, fusoid-ellipsoid, coriaceous, shiny,
whitish; lemma with base prolonged into a squat,
peglike internode 0.4-0.7 mm long, the apex acute,
glabrous on the back, the margins, apex, and es-
pecially the base densely bearded with short, crisp,
glassy, matted hairs; palea glabrous or with some
matted hairs near the apex; lodicules 3, ca. 0.3 mm
long, truncate; stigmas hispid. Caryopsis not seen.
Male spikelets borne on filiform pedicels, 4-5 mm
long, linear-lanceolate, hyaline, early deciduous;
glumes absent; lemma 3-nerved; lodicules 3, ca. 0.3
mm long; stamens 3, the anthers 2-2.5 mm long.

Distribution. Endemic to lowland forests in the
upper Rio Orinoco valley, Amazonas, Venezuela.

Additional specimens examined. VENEZUELA.
AMAZONAS: Dept. Atabapo, Salto Yureba, Cano Yureba,
Bajo Ventuari, 4°03'N, 66°01'W, 120-150 m, 24 Oct.-
4 Nov. 1981, Delascio & Guanchez 11032 (MO); Ma-

vaca, Alto Rio Orinoco, hierba de sitios sombrios, Jan.
1970, Aristeguieta & Lizot 7416 (NY).

Arberella Soderstrom & Calderon (Olyreae) is a
rarely collected genus of six species that ranges from
Costa Rica to Brazil (Rondonia and Bahia) in wet.
lowland forest shade (Soderstrom & Calderon, 1979:
Soderstrom & Zuloaga, 1985). Only ten collections
have been made in South America. As in many
genera of the Olyreae, it is difficult to delimit species
due to the nearly invariant spikelet morphology, yet
variable leaf blade morphology is present in different
populations. Nevertheless, the three collections of
the new Venezuelan species consistently have the
largest leaf blades (8-10.5 ¢m long, 23-35 mm
wide) yet seen in Arberella. The only other South
American congeners have much smaller leaves: 4~

5.0 ¢cm long, 8-15 mm wide in A. flaccida (Doell)
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Figure 1. Arberella venezuelae (Delascio & Guanchez 11032, MO). —A. Habit. —B, C. Two views of leaf

pseudopetiolar area. —D. Inflorescence showing terminal female and lateral male spikelets. E-1. Female spikelets.
—E, F. Floret, dorsal and ventral views. —G. Palea with pistil, ventral view. —H, I. Glumes. J-L. Male spikelet.
—J. Lemma. —K. Palea. —L. Palea with flower, ventral view.

Soderstrom & Calderon (Amazonian Colombia, the (Bahia, Brazil, and Amazonas, Venezuela). The Ven-
Surinam-French Guiana border, and Mato Grosso ezuelan collection (Amazonas: near Terecay on Rio
and Rondonia, Brazil), and 5-7 cm long, 17-26 Manapiare, 11 Oct. 1975, Berry 1569 (MO, NY,
mm wide in A. bahiensis Soderstrom & Zuloaga VEN) represents the first report of A. bahiensis
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besides the type. The following key to the species
of Arberella 1s modified from Soderstrom & Zuloaga

(1985):

la. Inflorescences produced only from lowest and
uppermost nodes of the leaf complement.
2a. Leaves 10-22 per complement; blades 4~
5 cm long, 5-8 mm wide; female spikelets
9.5-11 mm long; Costa Rica .........
............... 4. costaricensis (A. Hitche.)
Soderstrom & Calderon
2b. Leaves 4-8 per complement; blades 10-
14.5 cm long, 8-13 mm wide; female
spikelets 18-20 mm long; Panama
......... 4. lancifolia Soderstrom & Zuloaga
Ib. Inflorescences produced from all nodes of the
leaf complement.
3a. Female spikelet with rachilla internode be-
tween glumes and floret elongated; Panama
......... 4. dressleri Soderstrom & Calderon
3b. Female spikelet with rachilla internode be-
tween glumes and floret not elongated:
South America.
4a. Leaf blades 4-5.5 cm long, 8-15 mm
WD o 55 ii s ras i diira 4 4. flaccida (Doell)

Soderstrom & Calderon

4b. Leaf blades 5-10.5 c¢m long, 17-35

mm wide.
5a. Leaf blades 5-7 c¢m long, 17-26
NI WIS & ooocoitoinis e 4. bahiensis

Soderstrom & Zuloaga
5b. Leaf blades 8-10.5 cm long, 23-

35 mm wide ........ A venezuelae
Judziewicz & Davidse

Atractantha amazonica Judziewicz & L. G. Clark,
sp. nov. TYPE: Brazil. Amazonas: Rio Mare
ca. 40 km above confluence with Rio Negro,
right bank beyond rapids and cachoeira, clumps
at edge of river in igapo forest [ca. 0°35'S,
66°40'W ], ca. 100 m, 10 Sep. 1979 (i), K.
Kubitzki, C. E. Calderon & H.-H. Poppen-
dieck 79-222 (holotype, INPA; isotypes, B,
CANB, COL, CTES, F, G, ISC, K, LE, MO,
NY By Py PRE, SL, SF; TULY, LS, UDNGH,
W, WIS). Figure 2.

Bambusa lignosa, caespitosa. Culmi usque ad 6 m longi,
4-8 mm diametro, scandentes, nutantes. Laminae folior-
um 10-17 cm longae, 1-1.4 cm latae. Inflorescentia
racemosa, [-15 em longa. Spiculae 1(-2)-flosculos ha-
bentes, alterum fertilem, solitarium, alterum, cum prae-
senti, rudimentalem, in apice rachillae, in posteriore palea
insertae; glumae 2, persistentes, membranaceae, subar-
istatae, prima 6-9 mm longa, 5-nervata, secunda 8- 10
mm longa, 7-nervata; flosculus fertilis deciduus; lemma
|8-23 mm longa, lineari-lanceolata, subfalcata, pungens,
subaristata, coriacea, glabra, mitida, nervis extus vix vel
haud manifestis.

Densely caespitose woody bamboo, the clumps to
I m diam., with up to 20 culms per clump; rhizomes
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not seen, presumably sympodial. Culms erect at first,
later scandent and pendent, climbing in vegetation
to at least 6 m; internodes hollow with a small lumen,
cylindrical, glabrous, smooth, 4-8 mm diam., straight
and rather rigid; nodal line shightly annular, corky,
dark; bud solitary, positioned about 2-4 mm above
the nodal line and terminal to a slight promontory.
Bud at midculm node initially producing 3 subequal,
widely spreading branches, these soon rebranching
so that the upper portions of the culm appear to
have 20-40 branches at each node. Culm leaves
papery, stramineous, glabrous, deciduous, erect, ap-
pressed to culm; sheaths 7-9 X 2 c¢m, rounded on
the back, confluent with the base of the much smaller
blade; inner ligule 0.2-0.3 mm long, very oblique,
rimlike, glabrous; oral setae and outer ligule absent;
blades 3-5 X 1.5 cm, triangular, acute, erect, per-
sistent. Foliage leaves in complements of 5-9; sheaths
glabrous and rounded on the back below, promi-
nently keeled at the summit, ciliolate on the margins;
inner ligule ca. 0.5 mm long, membranous, brown;
outer ligule rimlike, inconspicuous; oral setae 3-6
mm long, numerous, delicate, golden brown; pseu-
dopetioles 1.5-3 mm long, glabrous, brownish,
slightly winged, sometimes deflexed; blades 10-17
cm long, 1-1.4 em wide, linear-lanceolate, acute to
obtuse above the pseudopetiole, acuminate at the
apex, glabrous, the upper surface slightly scaberu-
lous near the base, the lower surface slightly whit-
ened, the midnerve evident only in the lower 4 of
the blade, the margins scabrous. Peduncles 5-13
cm long, slender, glabrous. Inflorescences abun-
dantly produced, each consisting of 1(-2) spicate
racemes terminal to leafy branches; racemes 7-15
cm long, alternately bearing 8-13 loosely overlap-
ping, short-pedicelled spikelets, often twisted so that
the spikelets appear to be secundly arranged; rachis
glabrous, shiny; pedicels 0.5-1 mm long, indurate,
stout, shiny. Spikelets 20-28 mm long, linear-lan-
ceolate, coriaceous, nearly glabrous, loosely ap-
pressed to or slightly divergent from the rachis, 1-
or rarely 2-flowered, the lower floret functional, if
present the upper floret a tiny, long-pedicelled ru-
diment; glumes subequal, persistent, membranous,
keeled above the middle., one or both short-awned.
separated by a distinct internode ca. | mm long;
lower glume 6-9 mm long (including awn), trian-
gular-elliptical, rounded on the back, 5-nerved, the
prominent, raised midnerve prolonged into an awn
1.5-3.5 mm long; upper glume 8-10 mm long,
lanceolate-ovate, 7-nerved, the apex mucronate or
prolonged into an awn up to 3 mm long; rachilla
internodes separating the upper glume from the
lower floret 2-3.5 mm long, persistent, slightly ob-
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Figure 2. Atractantha amazonica (Davidse & Miller 26846, MO, except C, D, Rubitzki et al. 79-222, US). —

A. Flowering branch complement. —B. Culm segment, showing bud. —C. Culm segment, showing leaf in situ. —
D. Upper part of culm leaf. —E. Bases of foliage leaf blades, showing prominent oral setae. —F. Portion of

inflorescence. —G. Spikelet, showing internode between glumes and floret. —H, I. Glumes. —]J. Lemma. —K, L.
Two views of palea, showing filiform rachilla prolongation and rudimentary upper spikelet.
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cuneate at the apex; lower floret bisexual, 18-23
mm long, 1.2-2 mm wide, linear-lanceolate, shghtly
falcate, indurate, brownish, deciduous: lemma
smooth, shiny, and obscurely nerved below, 7-11-
nerved above with minutely ciliolate margins, the
base with a squat, peglike callus ca. 0.3 mm long,
the apex pungent or the midnerve abruptly pro-
longed into an awn up to 3 mm long; palea slightly
shorter to as long as the lemma, enclosed within it
or prominently protruding, linear, 4-nerved, 2-keeled,
the keels ciliolate; lodicules not apparent; stamens
3, the anthers 4-10 mm long; gynoecium with ovary
|.5-2 mm long, stipitate, glabrous, the style 1,
stigmas 2; rachilla internode (if present) slender,
filiform, prolonged beyond the lower floret by 10~
20 mm, tipped by a rudimentary spikelet up to 1.5
mm long. Mature caryopsis not seen.

Distribution and ecology. Known only from wet,
lowland, seasonally flooded (igapo) forests along af-
fluents of the Rio Negro in southwestern Amazonas,
Venezuela, and northwestern Amazonas, Brazl.

Additional specimens examined. VENEZUELA.
AMAZONAS: Dept. Rio Negro, middle part of Rio Baria,
margin of Hooded forest around small laja, ca. 1°05'N,
66°25" W, elev. 80 m, 29 June 1984 (most sterile, one
flowering), Davidse & Miller 26846 (AAU, ANSM, BRI,
CANB, CAY, COL, F, ISC, INPA, K, L, LE, MEXU,
MG, MO, NY, PRE, RB, SI, US, VEN). BRAZIL.
AMAZONAS: Rio Marie, 30-40 km above confluence with
Rio Negro, near Macobeta village, climbing bamboo in
forest on high river banks, in sandy soil [ca. 0°35'S,
66°40'W |, elev. ca. 100 m, 9 Sep. 1979 (sterile), Ku-
bitzki, Calderon & Poppendieck 79-209 (B, INPA, ISC,
K, LE, MO, NY, 2,51, 85F, TULV, USCH,. Ud).

Atractantha McClure (Bambuseae: Arthrostyli-
dinae) 1s a genus of 3-7 species hitherto thought
to be endemic to the wet forests of Atlantic coastal
Brazil in the states of Bahia and Espirito Santo
(McClure, 1973). Along with Alvimia Soderstrom
& Londono and Elytrostachys McClure, it is one
of three arthrostylidiold genera thought to have
pseudospikelets rather than true spikelets. Atrac-
tantha amazonica s the hrst species with true de-
terminate spikelets in the genus, which joins Raddia
Bertol. as one of only two bambusoid genera with a
majority of species in eastern Brazil, and one disjunct
Amazonian species.

The decision to describe this new bamboo in
Atractantha rather than Arthrostylidium Rupr. may
be controversial, since the presence of pseudo-
spikelets versus true spikelets has traditionally been
regarded as invariant at the generic level (McClure,
1973; Soderstrom & Elhs, 1987). However, 1t 1s
possible that, by reduction, true spikelets may have
evolved several times from pseudospikelets, and we
choose to emphasize the distinctive and presumably
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uniquely derived floret morphology shared by both
the new species and previously described species of
Atractantha. In all of them, each spikelet i1s 1- or
occasionally 2-flowered, with a large, slender, spin-
dlelike, falcate, indurate, obscurely nerved, pungent,
brownish, functional lower floret, and if present, a
tiny, rudimentary upper floret borne on an elongate,
bristlelike prolongation of the rachilla. Arthrosty-
lidium and Atractantha have very similar vegetative
branching patterns in which a promontory produces
numerous small branchlets. As traditionally con-
ceived, Arthrostylidium has 3- to many-flowered
spikelets lacking the specialized morphology of
Atractantha.

A speculative hypothesis to explain the relation-
ships between these genera is the following. The
common ancestor of both genera had the distinctive
promontoried branch-complement and inflores-
cences with many-flowered pseudospikelets with un-
differentiated florets similar to those of Guadua
Kunth. Two lines diverged, one leading to Arthro-
stylidium, which evolved true spikelets from pseu-
dospikelets, the other leading to Atractantha (and
perhaps also Alvimia), which first developed the
distinctive spindle-shaped floret morphology while
retaining the pseudospikelets (eastern Brazihan spe-
cies of the genus). One offshoot of this line (A.
amazonica) developed true spikelets, probably by
reduction. Still, it is recognized that more anatomical
and molecular data needs to be gathered on all the
genera and monophyletic species groups within the
Arthrostylidiinae before A. amazonica can be placed
with certainty.

Aulonemia chimantaensis Judziewicz & Dav-
idse, sp. nov. TYPE: Venezuela. Bolivar: Dist.
Piar, altiplanicie en la base meridional de los
farallones superiores del Apacara-tepui, ““drier
part of savanna bordering large swampy sa-
vanna,  5°20'N, 62°12'W, ca. 2,200 m, 30
Jan.-1 Feb. 1983 (fl), J. A. Steyermark, O.
Huber & V. Carreno 128369 (holotype, MO;
isotypes, ISC, K, SP, US, VEN). Figure
3G-]).

Culmi usque ad 1.5 m longi, erecti. Vaginae foliorum
glabrae vel strigosae, imbriatae ad apicem tantum; fim-
briae 1-2 cm longae; laminae foliorum 11-14 cm longae,
1.3-2.5 cm latae, lanceolatae. Inflorescentia paniculata,
22-28 cm longa, ampla. Spiculae (1.3-)2.2-4 cm longae,
9-15-flosculos fertiles continentes; glumae purpureae, pri-
ma 1.5-2.7 mm longa, lanceolata, acuta, 1-nervata, se-
cunda 3-4.5 mm longa, ovata, obtusa, 3- vel 5-nervata;
lemmata fertiha (6-)8-10 mm longa, ovata vel elliptica,
obtusa, tridentata, 7-nervata, viridescentia.

Woody bamboo; culms to 1.5 m long, erect,
smooth. Culm leaves not seen. Midculm nodes bear-
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Figure 3. New species of Aulonemia. A-F. A. jauaensis (Steyermark 98093, MO). —A. Portions of flowering

culm. —B. Foliage leaf blade base and sheath summit. —C. Lower glume. —D. Upper glume. —E. Lemma. —F.
Floret and attached rachilla internode. G-J. 4. chimantaensis (Huber & Steyermark 7037, MO). —G. Lower portion

of spikelet. —H. Lower glume. —I. Upper glume. —]. Slightly tridentate lemma.
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TaBLE 1. Companson of Aulonemia jauaensis with A. chimantaensis.
A. jauaensis A. chimantaensts
Leaf blade length (cm) 15-20 11-14
Leaf blade width (cm) 3-4.5 1.9=3.95
Spikelet length (mm) 20-70 | 3-40
Florets per spikelet (9-)11-23 0-15
Lower glume length (mm) 20— 350 1.5~2.7
Upper glume length (mm) S5-6 3-4.5
Functional lemma length (mm) 10-13 6-10

Functional lemma apex

Lemma imdument (dorsal)

ing single, divergent branches. Foliage leaves with
sheaths glabrous below, strigose on the back near
the summit; oral setae 1-2 cm long, brown, few,
restricted to the summt; outer ligule 0.3 mm long,
indurate; inner ligule ca. 1 mm long, membranous:
pseudopetioles 4-6 mm long, dark purple; blades
[1-14 c¢m long, 1.5-3.5 ¢cm wide, often deflexed,
narrowly to broadly lanceolate, obtuse at the base.
acuminate at the apex, glabrous above, puberulent
and scaberulous beneath, the margins with scattered
prickles. Peduncle 5-15 ¢m long, slender, antrorse-
ly scabrous. Inflorescence 22-28 cm long, an open,
ovoid panicle; branches 6-10 cm long, loosely as-
cending, slender. Spikelets (1.3-)2.2-4 cm long,
[.8-2.5 mm wide, linear, slightly curving, densely
9-15-Howered, the florets imbricate; glumes pur-
plish, firmly membranous, glabrous; lower glume
1.5-2.7 mm long, lanceolate, acute, shghtly re-
curved, l-nerved; upper glume 3-4.5 mm long,
ovate, obtuse, 3—5-nerved; lowest floret sterile, pur-
plish, consisting of only a lemma, this 4.5-6 mm
long, ovate, acute, 3-5-nerved; functional florets
with lemmas (6-)8-10 mm long, 1.5-2 mm wide
(folded width), ovate, obtuse to shghtly tridentate,
7-nerved, greemish, glabrous on the back or thinly
covered with straggling, glassy hairs 0.2-0.3 mm
long, the margins with short, spreading ciha; paleas
/-9 mm long, 1.5 mm wide between the ciliolate
keels, nearly as long as but still concealed by the
lemma, slightly notched at the apex; rachilla inter-
nodes 2-3 mm long, ca. 0.5 mm wide; lodicules 3,
0.9-1 mm long, spatulate, hyaline, several-nerved,
short-pilose at the apex; stamens 3, the anthers 2.5~
3.3 mm long, yellow; gynoecium not seen. Fruit not
seen.

Distribution. Known only from the summit of
Apacara-tepui, Chimanta Massif, Bolivar, Venezue-
la.

acute

+ densely covered
with straggling,
glassy hairs

obtuse, often slightly
tridentate

glabrous or thinly cov-
ered with stragghng,
glassy hairs

Additional specimens examined. VENEZUELA.
BOLIVAR: Dist. Piar, Chimanta Massif, altiplanicie en la
base meridional de los farallones superiores del Apacara-
tepui, frecuente en matorral en el fondo del valle, 5°20'N,

62°12'W, ca. 2,200 m, 30 Jan.-1 Feb. 1983 (fl), Huber
& Steyermark 7037 (MO, VEN); Dist. Piar, altiplanicie
en la base meridional de los farallones superiores del
Apacara-tepui, ‘‘drier part of savanna bordering large

swampy savanna, 5°20'N, 62°12'W, ca. 2,200 m, 30
Jan.-1 Feb. 1983 (fl), Steyermark et al. 128370 (MO);
Chimanta Massif, seccion SE del Apacara-tepui, 5°19'N,
62°07'W, ca. 2,150 m, 6-9 Feb. 1984 (st), Huber,
Colella & Vareschi 8905 (MO, US).

Aulonemia Goudot (Bambuseae: Arthrostylidi-
inae) is a genus of about 30 described and several
undescribed species that ranges from southern Mex-
ico and northern South America to Bolivia and south-
ern Brazl, at 500 to 3,500 m. It is usually char-
acterized by a branching pattern with one large
branch dominant at each midculm node; foliage leaves
with prominent oral setae and broad, deflexed blades:
and open panicles of slender spikelets. Both A. chi-
mantaensis and the following species (A4. jauaensis)
appear to be distinctive within the genus because of
their very long spikelets with contrasting purple
glumes and numerous, greenish, densely imbricate
florets. Table 1 summarizes the differences between
the two new species.

Two other species of Aulonemia have previously
been described from the Guayana Highlands: A.
deflexa (N. E. Brown) McClure (Mt. Roraima, llu-
tepur) and A. steyermarkii (McClure) McClure (Ptari-
tepui, [lu-tepui, and Mt. Roraima). Both differ from
A. chimantaensis and A. jauaensis in their smaller,
fewer and more loosely flowered, purple spikelets
less than 2 cm long. Also, sterile collections of at
least four more species of Aulonemia from the Gua-
yana Highlands have been examined, but all have
distinctive vegetative features that make them un-


















