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Abstract

Herbaceous bambusoid grasses of the neotropical rain forest around the Peneya River, Colombia,
were investigated for the gross morphology of their external vegetative structure and compared
phylogenetically with the genus Sese plants, the Japanese woody bamboos. These herbaceous
hambusoid grasses were identified as Obwa latifolia L., O. micrantha H. B. K., Cryptochloa unispiculata
S0D., Piresia poelidii SWA., P. linearifolia SOD., Paviana setosa SWA., F. interrupte T., and two other
Parigna species. These species shared several characters common to genus Sesa plants: oblong-
lanceolate broad leaf-blades, transverse veinlets of abaxial leaf suface, oral setae, truncate or high
adaxial ligule, persistent culm-sheath, prominent node, cespitose clump, and amphipodial rhizome
system. Two different types of Olyre latifolia L. were observed: the herbaceous and the lignified type.
The former had some variations in spikelet characters such that it had a hermaphrodite spikelet and
was colored the various anthecium shades of whitish, alivaceous, and reddish brown.

Key Words: Amphipodial rhizome—Colombia—Herbaceous bambusoid—Neotropical rain forest

~—Sasa

Bambusoideae, one of the subfamilies of the
grass family, are composed of two major groups:
the woody bamboos and the herbaceous bambu-
soid grasses (herbaceous hamboos). They are
distinguished from other grasses by their perenni-
al nature, pseudopetiolated leaves, special type of
leaf anatomy and epidermis, flowers with three
lodicules, often six stamens and three stigams,
and distinctive seedlings (CALDERON and SODER-
STROM, 1980 ).

During the second Amazonian expedition con-
ducted by the Japan Monkey Center from October
1973 to March 1974, SATOMI collected many
bamboo plants from the neotropical rain forest
around the Peneya River, underlying the western
Amazonia. Most of the plants were herbaceous
bambusoid grasses whose gross morphology
except the flower structure was very similar to
that of the Japanese woody bamboos of the genus
Sasa. In the present study, we compared the

external gross morphology of the two plants and
considered their phylogenetic significance.
Locality

Plants were collected from the lowland tropical
rain forest in an area about 20km?, located at
approximately ("latitude, 75°W longitude, altitude
about 200 m, on the right side of the Peneya River,
a branch of the Caqueta River, in Colombia,
Identification

The specimens were identified by JUDZIDWICZ,
the contractor of the project for Biodiversity of
the Guianas, Department of Botany, Smithsonian
Institution, Washington, D. C., as in Table 1.

Except for genus Arthrostylidium, the plants
were all herbaceous bambusoid grasses belong to
the tribe Olyreae (Olyra, Cryptochloa, Piresia) or
Parianeae (Pgriana) (CALDERON and SODER-
STROM, 1980). These plants are monoecious with
one-flowered spikelets arranged in mixed panicles
or on separate male and female inflorescences
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Fig.1  Sasa nipponica from Senjogahara, Tochigi Prefecture. (4) Cespitose clump profile with newly
developed culms. 6 August 1986. (B) Amphipodial rhizome system. Roots are removed and old culms are
snapped. 11 November 1986.

Table 1. List of specimen identified.

S o, GEDER  mn N
199 Nov. 30, 1973 3149504 Olyva latifolia L.
200 Dec. 12,1973 3149503 Olyra latifolia L.
167 Dec. 1,1973 3149507 Gl i HUMBOTET;  BOMBLAND: et
193 Nov, 7,1973 3149506 Pirvesia goeldii SWALLEN
191 Nov. 17,1973 3149505 Pivesia linearifolia SODERSTROM indet.
177 Nov. 9,1973 3149511 Cryptochioa unispiculata SODERSTROM
173 Jan. 8, 1974 3149508 Parina setosa SWALLEN ad int.
196 Dec. 28,1973 3149502 Pariana interrupta TUTIN ad int.
201 Nov. 12,1973 Pariana sp.
179 Dec. 1, 1973 Pariana sp.
176 Nov. 28,1973 3149510 Avthrostylidium sp.
162 Feb. 3, 1974 3149509 Avrthrostylidium sp.
within the same plants (CALDERON and SODER- usually sympodial, rarely monopodial. Clump
STROM, 1980). habit spreading. Culms ascendent, simple or
ramose with one branch to a node, fistulous.
Summary and some examples of vegetative Nodes prominent. Culm-sheaths persistent, close-
morphological character and peduncle types of ly encircled, usually shorter than internodes.
Sasa Leaves palmately or pinnato-palmately arranged
Rhizome long, creeping under the ground, towards the top of culms or branches, 4-9 in
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number, chartaceous to coriaceous, from narrow-
ly lanceolate to ovate, acuminate; oral setae
setiform, radiate, deciduous, sometimes lacking,
scabrous over the entire length ; adaxial ligule 1
-2 mm long, truncate or rounded above ( SUZUKI,
1978).

As shown in Fig. 1A, Sasa nipponica MAKINO et
SHIBATA had slender and non-branched culms

Fig.2 Field photographs of Sasz showing
various types of peduncle development in
Okunikko, Tochigi Prefecture. (A) S, cernwa
Konseizawa, alt. 1600 m. 21 May 1986. (B) S.
kurilensis Konseizawa, 1600 m. 21 August
1980. (C) S. nipponica, Senjogahara, alt. 1400
m. 21 May 1986. (D} S. palmata, Konseizawa,
alt. 1500 m. 15 August 1979.

with long internodes and strongly prominent
nodes. Usually culms wither in the folloling year;
the second-year culms are very fragile and easy to
snap at the nodes (Fig. 1B), and are thus alternat-
ed with the newly developed culms (Fig. 1A). The
plant had sympodial rhizomes from which simple
culms emarged to form cespitose clumps. Clumps
grow year by year by adding a new erect rhizome,

S, ; PR
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Fig.3  Olyra latifolia with herbaceous culm. (A) A leafy peduncle branched at the base of another peduncle.
(B) Adaxial ligule. (C) Synflorescences with various colored anthecium. Arrow show a hermaphrodite spiklet,
(D) Hermaphrodite spikelet with one anther and gynoecium.
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Fig.4 Genus Olyra plants; (A, B) O. latifolic with lignified culm; (C, D) O. micrantha. (A) Three year-old
ramose culm with one branch to a node, each branch terminating in a synflorescence. (B) Lignified culm. (D)
Adaxial ligule linguiformis, 10 mm long.
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and sometimes send a horizontal leptomorphic
rhizome dowmward to form a new clump as far as
the lower limit of the hums horizon. The bounda-
ry between each pachymorphic rhizome and the
following culm is not c¢lear, because many ad-
ventitious roots develop from the nodes near the
base when the leaf litter covers the base of the
clump, This rhizome structure is called amphi-
podial or amphimophic {MCCLURE, 1973), i. e., the
rhizome system embraces both the monopodial
(horizentally running or leptomorphic) rhizomes
and the sympodial{erect and clumping or pachy-
morphic) rhizomes in the same plant (Fig. 1B)
(MCCLURE, 1966).

Sasa developed various types of peduncles (Fig.
2): those branching from the upper nodes of
leafy sterile culms (A: S. cernua MAKINO), those
borne on decumbent and leafless culms, or in-
dependent flowering culms whether or not the
prostate culms were covered by leaf litter or soils
(B:S. kurilensis MAKINO et SHIBATA), independ-
ent leafless peduncles borne on the pachymorphic
rhizomes or the base of sterile culms and covered
by leaf litter (C: 5. nipponica), and inflorescence
borne on the top of leafy culms embraced by the
feaf-theaths (D: S. palmata (MARLIAC) NAKAI.
The last case was scarcely ever observed.

In the following paragraphs, we compare the
above-mentioned characters with those of the
herbaceus bambusoid grasses and report some
significant findings for the first time.

Olyra latifolia

The plants had two different types: the one
classified as Ne 199 (Fig. 3) had a herbaceous culm
with leafy peduncles branched at the base of
another peduncle (4), leaf-blades ovate-oblong,
attenuatedly acuminate, 23-29¢cm long, 8.5cm
wide, adxial ligule truncate or short (B). The color
of the anthecium was whitish, olivaceous, or
reddish brown (C); the synflorescence branched
divergent from the axis, the lower ones only with
male spikelets, the upper or terminal ones only
with female spikelets (©). A hermaphrodite spike-
let with one blackish purple anther and gynoe-
cium was observed (D) at the transient zone of the
male to female spikelets (C: arrow). The other
type of plant, classified as No.200 (Fig. 4A, B), had
a three vear-old woody culm (B). Each branch hore
inflorescenes on the top. Leaf-blades were oblong

lanceolate, coriaceous, 12-17cm long, 2.5-4.8cm
wide, and slightly deciducus at the pseudopetiole.
Adaxial ligule was the same as in No, 199.
Anthecium color was whitish to olivaceous.
Olyra micrantha

This plant had very large leaf-blades, oblong-
lanceolaie, chartaceo-membranaceous, 41
-51 cm long, 7-13cm wide (Fig. 4c). Adaxial ligule
was linguiformis, 10mm long (Fig. 4D).
Piresia

Both P. Lnearifolia (Fig. 5A, B) and P. goeldii
(Fig. 5C, D) had clump height less than 18cm,
slender culms with long internodes, shorter culm-
sheashs, and prominent nodes. Two peduncle
types, one leafy erect and terminating in an
inflorescence (C: arrow) and the other a prostate
peduncle with reduced leaf {(A: arrow) or leafless
(D), were observed. A geniculated culm in P
linearifolia (&) and reflexed culm-sheath blades in
P, goeldii (D) were also characteristic. The most
remarkable character was the amphipodial
rhizome structure in P. finearifolia B). Two
cdspitose developed from each sympodial rhizome
system (denoted as S) were combined with a
leptomorphic rhizome 9mm long and 0.5mm in
diameter (L indicated by the black and white
arrow). In addition, a successive 4mm long
rhizome bud was observed (L pointed by the black
arrow).
Cryptochioa unispiculata

Culm with long middle internodes, 5-%¢m long,
and persistent culm-sheaths (Fig. 6A). Nodes
prominent, adventitious root rising at lower nodes
less than 4cm above the base (B: arrows).
Adaxial ligules, membranous and linguiformis,
3mm long ©.
Pariana

various growth forms were observed (Fig. 7):
ascending culms (A, B), creeping and producing
adventitious roots at nodes near the base, covered
with laminated culm-sheath (), or cespitose
clump, slightly lignified at the base (D). All species
had long and numerous (4, B), several (C), or only
rudimental O} oral setae. Culm-sheaths persistent.
Oblong-lanceolate leaf-blades. Transverse
veinlets were observed at the abaxial leaf surface
(Fig, 8). Olyra plants also had these transverse
veinlets.

— g4 —
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C

4 Fig.5  Piresia linearifolia (A, B) and P. goeldii (C, D). A, C: Clump profiles ; arrows show inflorescences. (B)
Amphipodial rhizome structure (X 6). 5 or L denotes each sympodial rhizome system or leptomorphic
rhizome, respctively. (D) Arrow shows the prostate leafless peduncle. Note the reflexed culm-sheath blades
of erect culms.

Discussion have highly specialized inflorescences and
Herbaceous bambusoid grasses are known to spikelets. However, they are considered more
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primitive than the woody bambeoos because of
their low ploidy levels, from 2n=14 to 44, with
various ranges of aneuploidy, whereas the latter
are tetraploid or hexaploid with X =12. On the
contrary, the woody bamboos such as Bambusa

Fig.6 Cryptochloa unispiculata. (A) Cespitose
clump profile. The arrow shows inflorescenc-
es embraced by leaf-sheaths. (B) Prominent
nodes near the culm base have adventitious
roots (arrows). (C) adaxial ligule linguiformis,
3 mm long (X 16).

have more primitive and less specialized flower
structures, developing the strong vegetative struc-
tures of reproduction. Thus, by reviewing and
comparing the world’s Bambusoideae, SODER-
STROM concluded that no one member of the
subfamily can be considered most primitive, but
the significant trends of evolution within the
subfamily become apparent only when all of the
genera- woody and herbaceous - are considered
together (SODERTSROM, 1981). From this stand-
point, we compared the gross morphology of
Amazonian herbaceous bambusoid grasses with
the Japanese woody bamboos of Sasa.

They have the following common characters:
several erect culms forming a cespitose clump
(Cryptochloa, Piresia, Pariana sp.), partially lignifi-
ed culms (certain type of Olyra latifolia, Pariana
sp.), amphipodial rhizome system (Piresia lineari-

el BB
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Fig.7 Genus Parigna Plants. (8) P. sefosa. (B) P. interrupta. (C) P. sp. Prostate culms covered with laminated
culm-sheaths. (D) P. sp. Cespitose clump habit, culm base slightly lignified.

folia), prominent nodes near above the base occur persistent culm-sheaths (all plants), lanceolate
the adventitious roots (Cryptochloa, Pariana sp.), broad leaf-blades (all plants except for Piresia),
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transverse veinlets of abaxial leaf surface (Olyra,
Pariana), oral setae (Pariana), adaxial ligule (all
plants), leafy peduncles (Olvra, Piresia, Cryplo-
chioa, Pariana sp. ), and prostate leafless peduncl-
es (Piresia, Pariana sp. ). Each species had a very
similar character to that seen in Sasz, but with
very distinct characters at the same time. Several
species shared the characters common to Sasa.
The situation is very like the shared primitiveness
among the herbaceous bambusoid grass (SODER-
STROM, 1981). Nonetheless, these common
characters give rise to a similarity between the
two distinctive bamboo groups in such distinctive
habitats as lowland tropical rain forests and cool-
temperate broad-leaved deciduous forests. Most
of the common characters suggest a similarity of
habitat: both groups inhabit the understory of wet
forests, where the culm base of the clumps are
more or less covered by leaf litter (Fig. 9).

Monocarpic long flowering intervals in woody
bamboos have been accompanied by strong
vegetative reproduction, partly based on the
rhizome structure, which is called an amphipodi-
al or amphimorphic rhizome system (MCCLURE,
1973).

While the amphipodal rhizome is common in
Asiatic bamboos, only two South American
bamboo taxa are known to have it: Chusquea
Jfendleri MUNRO (MCCLURE, 1966, 1973) and
Aulonemia fulgor SODERSTROM (SODERSTROM,
1988), which are both woody and grow in a
montane habitat. However, the present study
showed that the type can also be seen in such
herbaceous bambusoid grasses as Firesia. The
present obsevation is limited to the apparent
gross forms for the clumping type as symodial
and for the running type as leptomorphic, which
are combined to form an amphipodial rhizome
system in Piresia. However, the definition of the
rhizome types is based on two viewpoints
{(MCCLURE, 1966; 1973): one is the morphology of
the length, diameter, and shape of an internode of
a rhizome, e. g., a leptomorphic vs. pachymorphic
rhizome ; the other is based on the developmental
viewpoint, e. g. monopodial vs. sympodial. An
amphipodial rhizome has both types in the same
plant. Bacause of the preliminary nature of the
present study, further morphological and develop-
mental studies should be carried out to identify

Fig.8 Transverse veinlets of abaxial leaf surface of
P. interrupta (X 10),

the rhizome type in Piresia precisely. It is
important to study the rhivome structures of
Cryptochloa (SODERNOROM, 1982), Diandrolyra
(SODERSTROM and ZULOAGA, 1985a), Arberella,
and Raddia (SODERSTROM and ZULOAGA, 1985b),
because the brief sketches and descriptons of
rhizome structure and clumping habits in these
taxa suggest the occurrence of the same rhizome
type as seen in Piresia. Furthermore, study of the
putative monocarpic Olyra speies, such as O.
ecaudata, O. lagquara, and O. standleyi, might have
some fruitful results for clarifying the adaptive
meaning of rhizome structure as related to
flowering habit (SODERSTROM and ZULOAGA,
1989).

we are indeated to Dr. Emmet J. JUDZIEWICZ of
the Smithsonian Institution, Washington, D. C.,
for his kind identification of bamboo specimens
and his valuable suggestions during MK'’s stay at
the Institution in early April 1989. We also thank
Ms. Mary SANGREY, the bamboo technician of
the Department of Botany, Smithsonian Institu-
tion, for her kind assistances.
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Fig.9 Field photographs of herbaceous bambusoid grasses occurring in the understory of the lowland
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Pariana interrupta. (© Piresia linearifolia.
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