FOUR NEW SPECIES OF AXONOPUS
(POACEAE: PANICEAE) FROM TROPICAL AMERICA!

(GERRIT DAVIDSE-

ABSTRACT

The following species of Axonopus sect. Axonopus are described: A. rupestris, from Goias. Brazil.
A. casiquiarensis from Guainia, Colombia, and Amazonas, Venezuela, 4. chimantensis from Bolivar.

Venezuela, and A. jeanyae from Coclé, Panama.

Axonopus 1s a predominantly tropical Amer-
Ican grass genus with a few species extending into
the American subtropics and the Old World
tropics. Black (1963) monographed the genus and
recognized 109 species. With continued explo-
ration it has become apparent that new species
remain to be described. On the other hand, it is
also probable that some of the species recognized
by Black must eventually be synonymized as in-
termediate populations become known.

Axonopus belongs to the tribe Paniceae and is
distinguished by the absence of a lower glume,
lower palea, and lower flower, and by its solitary,
dorsally compressed spikelets borne inversely
(1.e., with the back of the upper glume facing
away from the rachis) in two rows on one or
usually several to many racemes.

This paper reports on recent fieldwork in trop-
ical America that has brought to light four un-
described species of Axonopus sect. Axonopus.
These are published now so that the names will
be available for two forthcoming floras, Flora
Mesoamericana and Flora of the Venezuelan
Guayana.

Axonopus rupestris Davidse, sp. nov. TYPE: Bra-
zil. Goias: Mun. Presidente Kennedy, road
from highway BR-153 to Itapora, 12 km W
of village of Presidente Kennedy, Fazenda
Primavera along Ribeirao Feinho, ca. 3°25'S,
40°37'W, 400-500 m, 1 Feb. 1980, 7". Plow-
man, G. Davidse, N. A. Rosa, C. S. Rosario
& M. R. dos Santos 8216 (holotype, MG:
1Isotypes, F, MO, NY). Figure 1.

Axonopus rupestris Davidse, sp. nov. A. triglochi-
noides (Mez) Dedecca affinis sed spiculis brevioribus.

racemis paucispiculis, glumis minus valde nervis, et
anthoecus glabris differt.

Caespitose perennial; culms 10-35 c¢cm tall, the
internodes 1-2 mm wide, hollow, glabrous, the
nodes 1-2, glabrous, the uppermost geniculate.
Leaves erect; sheaths to 7.5 cm long, strongly
distichous, conduplicate and keeled, apically
winged, mostly glabrous, sparsely hirsute near
the juncture with the blade; flag leaf sheath to 10
cm long; collar not differentiated, the sheath with
a shght marginal constriction apically but oth-
erwise merging imperceptibly with the blade; lig-
ule a ciliate membrane 0.5-0.6 mm long, the
membrane 0.1-0.2 mm long, the cilia 0.4-0.5
mm long; blades erect, mostly 5-10 cm long,
folded, mostly 1-2 mm wide as folded, sparsely
papillose-hirsute abaxially and adaxially along
the midrib to glabrescent, the apex acute. Inflo-
rescences 4.5-7 cm long; peduncles 1 or 2, the
uppermost to 19 cm long; racemes usually 2,
conjugate, sometimes 3 with the lowermost borne
5—10 mm below the upper pair, 4.5-6.5 cm long,
widely spreading at maturity, the axil puberulent;
rachis ca. 0.6 mm wide, glabrous, 14—16 spikelets
per 25 mm; pedicels 0-0.1 mm long, glabrous:
spikelets 2.9-3.5 mm long, 0.8-1 mm wide, el-
liptic-oblong, obtuse, the upper glume 0.2-0.3
mm longer than the lower lemma, 5-nerved, the
lateral nerves marginal, the midnerve weakly de-
veloped, prominently pubescent marginally and
between the nerves with hairs 0.5-1 mm long,
the hairs longest apically, the upper % glabrous:
lower lemma marginally 4-nerved, the midnerve
not developed, prominently pubescent margin-
ally and between the nerves; anthoecium 0.5-0.9
mm shorter than the upper glume, stramineous.

' Fieldwork was conducted with the support of the Projecto Flora Amazonica in Brazil: NSF, CONICIT.
MARNR, NGS, Fundacion para el Desarrollo de las Ciencias Fisicas, Matematicas y Naturales in Venezuela:
and NSF in Panama. I thank O. Huber, S. S. Tillett, B. Nelson, T. Plowman, N. A. Rosa, C. S. Rosario, M. R.
dos Santos, C. W. Hamilton, J. S. Miller, and C. Brewer-Carias for help with my personal fieldwork, J. K. Myers
for the illustrations, and O. Huber, J. D. Dwyer, and E. Kellogg for useful suggestions for improving the

manuscript.

* Missour1 Botanical Garden, P.O. Box 299, St. Louis, Missouri 63166. U.S.A.

ANN. MIssOURI BoT. GARD. 74: 416-423. 1987.



1987]

FIGURE 1.

DAVIDSE—AXONOPUS

417

2.0cm

[sotype of Axonopus rupestris.— A. Habit.— B. Abaxial view of spikelet showing the upper glume. —

C. Adaxial view of spikelet showing the lower lemma. [After Plowman et al. 8216 (MO).]

nearly glabrous at the tip, obtuse; lodicules 2,
fleshy, truncate, glabrous; stamens 3, the anthers
1-1.2 mm long, dark yellow; styles 2, separate;
stigmas plumose, white; caryopsis not seen.

This species 1s known only from the type col-
lection, which was encountered 1n cracks and
shallow, gravelly soil pockets of a black, granitic
rock outcrop (Fig. 2). The epithet alludes to this
rocky habitat.

This species, by virtue of its glabrous rachis,
stramineous anthoecia, perennial habit, few ra-
cemes, and weakly developed midnerve of the
glumes, belongs to sect. Axonopus ser. Axonopus
of Black (1963). However, it does not seem closely
related to any of the species grouped by Black 1n
this series. Rather, A. rupestris seems most closely
related to A. triglochinoides, a species of the Rio
Atabapo and upper Rio Negro drainages, which

Black placed in sect. Axonopus ser. Barbigeri
subser. Barbigeri because the midnerve of the
glume is developed, although not as strongly as
in typical members of this series.

Axonopus rupestris differs from A. triglochi-
noides in the smaller, much more conspicuously
pubescent spikelets (2.9-3.5 vs. 3.9-4.8 mm),
greater spikelet density on the inflorescence
branches (14-16 vs. 6=7 spikelets per 25 mm),
less prominently nerved glumes, and lack of a
prominent tuft of hairs at the tip of the anthoe-
cium. The two species are similar in the general
facies of their inflorescences and leaves, espe-
cially in the prominently distichous, densely tuft-
ed sheaths. Both species are relatively uncom-
mon, although local populations may consist of
hundreds of individuals. Axonopus triglochi-
noides also grows in cracks of granite outcrops
and shallow soil pockets.
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Axonopus rupestris habit and habitat,

FIGURE 2.
type locality, Goias, Brazil.

Axonopus chimantensis Davidse, sp. nov. TYPE:
Venezuela. Bolivar: Distr. Piar, Macizo del
Chimanta, sector centro-noreste del Chi-
manta-tepui, cabeceras orientales del Cano
Chimanta, vegetacion litofita y riberena al-
rededor del comienzo E del Canon recto del
Rio Chimanta superior, ca. 5°18'N, 62°09'W,
ca. 2,000 m, 26-29 Jan. 1983, O. Huber &
J. A. Steyermark 6931 (holotype, MO: iso-
types, K, NY, US, VEN). Figure 3.

Axonopus chimantensis Davidse, sp. nov. A. villosus
Swallen affinis sed foliis culmis ligulis et spiculis mi-
noribus differt.

Caespitose perennial; culms 25-60 cm tall, the
internodes 1-2 mm wide, hollow, somewhat flat-
tened, glabrous or apically with two lines of pu-
bescence along the margins, unbranched, the
nodes 1, rarely 2, densely pilose; sheaths 3-9 ¢cm
long, very strongly distichous, conduplicate and
keeled, apically winged, glabrous except for the
upper '3 of the margin and keel where ciliate. the
margin membranous; flag leaf sheath 10-21 cm
long; collar prominent, densely pilose; ligule a
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ciliate membrane 0.3-0.5 mm long, the mem-
brane 0.1-0.2 mm long, the cilia 0.2-0.4 mm
long; blades folded, 6-18 c¢cm long, 3.5-5 mm
wide as folded, divergent, usually prominently
ciliate on the margins, the keel sparsely ciliate to
glabrescent, the tip obtuse, scabrous, adaxially
very sparsely pilose to glabrous, abaxially gla-
brous. Inflorescence 3-10.5 cm long; axis 5-18
mm long; peduncles 1-2, usually well-exserted:
racemes 2—-4, 2.5-10 cm long, spreading at acute
angles, the axils pubescent, the rachis 0.5-0.8
mm wide, scaberulous or pubescent marginally,
9-13 spikelets per 25 mm; pedicels 0.2-1.1 mm
long. Spikelets 3—3.4 mm long, 0.9-1.1 mm wide,
oblong-elliptic, obtuse; upper glume as long as
the lower lemma or to 0.4 mm longer, 5-nerved,
the midnerve developed, inconspicuously and
sparsely short-pubescent between the nerves:
lower lemma similar to the upper glume; an-
thoecium 0.3-0.7 mm shorter than the upper
glume, stramineous, apically with a distinct tuft
of hairs, obtuse; lodicules 2, fleshy, minutely
erose, glabrous; stamens 3, the anthers 1.2-1.5
mm long, purple; styles 2, separate; stigmas plu-
mose, purple; caryopsis not seen.

Paratypes. VENEZUELA. BOLIVAR: Distr. Piar, Ma-
c1zo del Chimanta, sector centro-noreste del Chiman-
ta-tepui, cabeceras orientales del Cano Chimanta. ca.
J°18'N, 62°09'W, ca. 2,000 m, 26-29 Jan. 1983, Stey-
ermark et al. 128195 (MG, MO, NY, US, VEN), 128007
(MO), Huber & Stevermark 6896 (MO, VEN); Dist.
Piar, Macizo del Chimanta, altiplanicie en la base me-
riodional de los farrallones superiores del Apacara-
tepui, sector norte del Macizo, ca. 5°20'N, 62°12'W.,
ca. 2,200 m, 30 Jan.-1 Feb. 1983, Steyermark et al.
128405 (K, MO, VEN), Huber & Stevermark 7043
(MO, VEN), 7032 (MO, VEN); Chimanta Massif, cen-
tral section, island in Rio Tirica above Middle Falls
below Summit Camp, 1,925 m, 5 Feb. 1955, Sreyer-
mark & Wurdack 463 (US, VEN); Chimanta Massif’
central section, swampy savanna along tributary valley
of E branch of headwaters of Rio Tirica, 2,120 m, 13
Feb. 1955, Steyermark & Wurdack 836 (US, VEN).

Axonopus chimantensis belongs to Black’s
(1963) sect. Axonopus ser. Barbigeri subser. An-
cipites because of the perennial habit, non-pa-
pillose-pilose rachis and spikelets, stramineous
anthoecia, developed midnerve of the glume, and
broad, folded blades with obtuse apices. This
group of species 1s best developed in northern
South America, especially in the Guayana Re-
glon.

Axonopus chimantensis seems most closely re-
lated to A. villosus and A. steyermarkii Swallen.
Both of these are much larger than A. chiman-
tensis. In addition A. villosus has slightly larger
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Holotype of Axonopus chimantensis.—A. Habit.—B. Abaxial view of spikelet showing the upper

glume.—C. Adaxial view of spikelet showing the lower lemma. [After Huber & Steyermark 6931 (MO).]

and broader spikelets with more prominent
nerves, larger ligules, relatively longer anthoecia,
and a tendency toward densely pubescent blades
and sheaths. Axonopus steyermarkii differs fur-
ther in its nearly glabrous foliage, blades notice-
ably narrowed at their bases, and usually longer
pedicels.

Many of the cited specimens of 4. chimanten-
sis have smut-infected spikelets.

The rachis of the racemes in A. chimantensis
varies from pubescent to scabrous, a character-
istic also attributed to A. vil/losus by Black (1963).
Black cited Steyermark & Wurdack 463 and 863

as A. villosus, but I refer them to A. chimantensis.
As far as presently known, A. chimantensis 1s
endemic to the large Chimanta-tepul system in
Bolivar and derives its epithet from this.

Axonopus steyermarkii 1s endemic to Cerro
Marahuaca and nearby Cerro Duida in Ama-
zonas, Venezuela. Axonopus villosus occurs 1n
the same area as A. steyermarkii and may reach
as far north as the Rio Manapiare.

Axonopus casiquiarensis Davidse, sp. nov. TYPE.
Venezuela. Amazonas: Dpt. Atabapo, Cu-
curital de Caname, S bank of the middle part
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FIGURE 4. Holotype of Axonopus casiquiarensis.— A. Habit. —B. Abaxial view of spikelet showing the upper
glume.—C. Adaxial view of spikelets showing the lower lemma. [After Davidse et al. 169074 (MO).]

of Cano Caname, 67°22'W, 3°40'N, ca. 100
m, 30 Apr.-1 May 1979, G. Davidse, O.
Huber & S. S. Tillett 16907 A (holotype, MO,
mounted as 2 sheets; 1sotypes, K, US, VEN).
Figure 4.

Axonopus casiquiarensis Davidse, sp. nov. A. co-
mans (Trin.) Kuhlm. et 4. camargoanus Black affinis
sed stolonibus, basibus culmi gracilioribus et foliis la-
tioribus differt.

Stoloniferous perennial; stolons infrequent,
when present well-developed, to 70 cm long, leafy,
frequently rebranching and producing tufts of
leaves at the nodes, the internodes to 20 cm long;
culms 24-90 cm tall, the internodes ca. | mm
wide, hollow, slightly flattened, glabrous, the
nodes 1-2, usually appressed-pubescent, rarely

glabrous. Sheaths mostly 3—12 cm long, rounded
on the back, not strongly distichous, not winged,
usually glabrous, sometimes pilose at the base,
auricular hairs 1-3 mm long usually present; flag
leaf sheath to 29 cm long; collar not differen-
tiated; ligule a ciliolate membrane 0.1-0.2 mm
long, the membrane nearly obsolete to 0.1 mm
long, the ciha ca. 0.1 mm long; blades mostly 7-
60 ¢cm long, 1-3 mm wide, flat to convolute,
commonly cihiate in the lower '3, otherwise gla-
brous, the apex acute. Inflorescence 4—-15 cm long;
axis 2-30 mm long; peduncles 1 or 2, usually
well-exserted; racemes 2-3(=5), 4-14.5 cm long,
nearly appressed to spreading at acute angles, the
axils puberulent; rachis 0.3-0.5 mm wide, sca-
berulous, 10-15 spikelets per 25 mm; pedicels
0.1-0.7 mm long. Spikelets (2.5-)2.7-3.7(-4.1)
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mm long, 0.8—-1.3 mm wide, oblong-elliptic to
lanceolate-elliptic, obtuse; lower glume as long
as to 0.3 mm shorter than the lower lemma, 5-
7-nerved, the midnerve developed, slightly sul-
cate between the nerves, usually sparsely pubes-
cent between the nerves, sometimes nearly gla-
brous or strongly pubescent; lower lemma similar
to the upper glume; anthoecium 0.1-0.7 mm
shorter than the upper glume, stramineous, api-
cally with a distinct tuft of hairs, obtuse; lodicules
2, fleshy, inconspicuously 3-lobed, glabrous, vas-
culated; stamens 3, the anthers 1.5-2.2 mm long,
purple; styles 2, separate; stigmas plumose, pur-
ple; caryopsis ca. 1.5 mm long and 0.7 mm wide,
elliptic-obovate, the hilum elliptic-punctate, the
embryo ca. Y2 the length of the caryopsis.

Paratypes. COLOMBIA. GUIANIA: Rio Atabapo, ca.
7 km S of San Fernando de Atabapo, 67°43'W, 3°55'N,
28 Apr. 1979, Davidse 16825 (MO, VEN). VENEZUELA.
AMAZONAS: DPT. ATABAPO: Cano Caname, 67°22'W,
3°40'N, 29 Apr.—4 May 1979, Huber et al. 3643 (MO,
VEN), 30 Apr. 1979, Huber et al. 3651 (MO, VEN),
2 May 1979, Davidse et al. 17049 (COL, K, MO, TFAYV,
VEN), 67°13'W, 3°40’'N, 3 May 1979, Davidse et al.
17126 (MO, VEN), 67°23'W, 3°41'N, 2 May 1979,
Davidse et al. 17084 (MO, VEN); Cano Yagua, 66°34'W,
3°36'N, Davidse et al. 17421 (MO, VEN), 66°41'W.
3°29'N, 7 May 1979, Davidse et al. 17314 (MO, VEN):
5 km al S de la Laguna Yagua, 66°38'W, 3°43'N, 22
Jul. 1980, Huber & Tillett 5476 (MO, VEN); Rio Ata-
bapo, 20 km S of San Fernando de Atabapo, 67°39'W.
3°50'N, 29 Apr. 1979, Davidse et al. 16856 (INPA,
MG, MO, VEN); Cano Cotua, cerca Cerro Yapacana,
66°50'0, 3°40'N, 14-28 Feb. 1978, Huber 1605, 1679
(MO, VEN), 66°52'W, 3°38'N, 6 May 1979, Davidse
et al. 17262 (MO, NY, VEN), 17229, 17239 (MO,
VEN). DPT. CASIQUIARE: medio Rio Temi, 67°29°0,
2°57'N. 24 Feb. 1979, Huber 3410 (K, MO, TFAYV,
VEN). pDPT. RIO NEGRO: lower Rio Bana, 66°32'-
66°25'W, 1°27'-1°10'N, 22-23 Jul. 1984, Davidse 27688
(F, MEXU, MO, NY, TFAYV, VEN): Rio Pasimoni,
66°35'-66°32'W, 1°53'=1°27'N, 23-25 Jul. 1984, Da-
vidse 27757 (MO, NY, VEN), 66°32'W, 1°38'N, 9 Feb.
1981. Huber & Medina 5888 (MO, VEN), 66°33'W,
1°35'N. 8 Feb. 1981. Huber & Medina 5858 (VEN);
Rio Siapa, 66°25'W, 2°05'N, 7 Feb. 1981, Huber &
Medina 5807 (VEN).

By virtue of its few, scaberulous racemes, stra-
mineous anthoecia, perennial habit, well-devel-
oped midnerve of the glume, and narrow leaves
A. casiquiarensis belongs to sect. Axonopus ser.
Barbigeri subser. Barbigeri of Black (1963).

It 1s related to A. comans and A. camargoanus
of central to southern Brazil both of which lack
stolons, and have consistently convolute blades
and thickened, usually deeply buried culm bases.

Both 4. comans and A. camargoanus inhabit
wet savannas, whereas A. casiquiarensis grows 1n

DAVIDSE—AXONOPUS

421

white-sand savannas and river banks, including
sandy pockets on granite rock outcrops.

This species i1s distributed in Colombia and
Venezuela in the lowland area (elev. 80-125 m)
centering around the Departamento Casiquiare
from whence it derives its epithet. So far i1t has
been collected from the Rio Baria and the Rio
Siapa in the south to Cerro Yapacana and the
Rio Atabapo in the north.

Approximately one-fifth of the cited collec-
tions have some specimens with conspicuous,
long stolons. Apparently in this species, as 1n
many of its congeners capable of producing sto-
lons, stolon production 1s negatively correlated
with density of plants and in general 1s highly
dependent upon local growing conditions. Those
plants (e.g., Davidse et al. 17421, Huber & Medi-
na 5858) from completely open exposures in her-
baceous. white-sand savannas have very short,
erect, stiff leaves, whereas those from more fa-
vorable sites, such as sabanetas (e.g., Davidse et
al. 16856) and the margins of savannas (e.g.,
Davidse et al. 16907 A4), have a more luxurious,
lax growth habat.

Axonopus jeanyae Davidse, sp. nov. TYPE: Pan-
ama. Coclé: area between Cano Blanco del
Norte, Cano Sucio and Chorro del Rio Tife,
80°36'30"-80°38'W, 8°42'19"-8°43'06"N,
spray basin of waterfall, 3 Feb. 1983, G.
Davidse & C. W. Hamilton 23570 (holotype,
MOQO:; isotypes, ISC, PMA, US). Figure 5.

Axonopus jeanyae Davidse, sp. nov. A. ciliatifolius
Swallen affinis sed nodis et spiculis pubescentibus et
gluma et lemmate anthoecio longiore differt.

Densely tufted, caespitose perennial; culms 50—
75 cm tall, the internodes 1-2 mm wide, solid
or nearly so, glabrous, flattened, especially to-
ward the base, the nodes mostly 2, blackish, often
noticeably elongated, appressed pubescent with
hairs to 1.5 mm long. Sheaths mostly less than
10 cm long, keeled, not strongly distichous, gla-
brous, the overlapping margin ciliate at least when
young; flag leaf sheath to 16 cm long; collar not
differentiated; ligule a ciliolate membrane 0.5 mm
long, the membrane 0.2 mm long, the ciha 0.3
mm long; blades to 25 cm long, 2-3 mm wide,
folded at the base, flat to folded above, papillose-
ciliate towards the base, otherwise glabrous, the
apex obtuse, scabrous. Inflorescence 6—-12 cm
long; axis 2-24 mm long; peduncles usually 2,
well-exserted:; racemes 2-5, 4-11 c¢cm long,
spreading at acute angles, the axils puberulent to
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Holotype of Axonopus jeanyae.—A. Habit.—B. Abaxial view of spikelet showing the upper

glume.—C. Adaxial view of spikelet showing the lower lemma. [After Davidse & Hamilton 23570 (MO).]

pubescent, the rachis 0.4-0.6 mm wide, glabrous,
10-13 spikelets per 25 mm: pedicels 0.2-0.5 mm
long, glabrous. Spikelets 1.9-2.5 mm long, 0.7-
0.8 mm wide, elliptic-oblong, obtuse; upper glume
about as long as the lower lemma, 4.5-nerved.
the midnerve not or only weakly developed, with
appressed lines of pubescence between the nerves:
lower lemma similar to the upper glume:; an-
thoecium 0.1-0.4 mm shorter than the upper
glume, brown, apically minutely papillate, ob-
tuse; lodicules 2, minutely 3-lobed, fleshy, vas-
culated, glabrous; stamens 3, the anthers 1.0-1.1

mm long, purple; styles 2, separate; stigmas plu-
mose, purple; caryopsis 1.3 mm long, 0.7 mm
wide, oblong, broadly obtuse, the hilum elliptic-
punctate, the embryo ca. Y2 the length of the cary-
OPpSIS.

The perennial habit, glabrous racemes, and
brown anthoecia place A. jeanyae in sect. Ax-
onopus ser. Suffulti of Black (1963). This new
species appears to be most closely related to A.
ciliatifolius Swallen, a species so far known only
from Belize. Axonopus ciliatifolius differs in its
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glabrous nodes and more fragile, glabrous, less generated by Missouri Botanical Garden collec-
strongly nerved glume and lower lemma, both tors in Mesoamerica.

of which are as long as the anthoecium.

The epithet recognizes the contributions of my LITERATURE CITED
wife, Jeany Vander Neut Davidse, to the Flora BrLack., G. A. 1963. Grasses of the genus Axonopus.
Mesoamericana project. She 1s largely respon- Adv. Front. Pl. Sci. 5: 1-186.

sible for processing the thousands of collections



