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Abstract

We present notes on the leaf micromorphology of Buergersiochloa bambusoides, a rare species from New
Guinea and included in Buergersiochloinae, one of three subtribes of the herbaceous bamboos (tribe
Olyreae). We used scanning electron microscopy and light microscopy to analyze the microcharacters of
both adaxial and abaxial leaf surfaces. Within the Olyreae, saddle-shaped silica bodies in both the costal
and intercostal zones are considered unique to Buergersiochloinae. Simple, circular and very small papil-
lac are observed on the adaxial surface, and for the first time, branched papillac on the abaxial surface
are observed in B. bambusoides. On the abaxial surface, there are papillae on long cells associated with
the stomatal complexes. Bicellular microhairs are the only trichomes present and they are found almost
exclusively on the abaxial surface. The saddle-shaped silica bodies are the most taxonomically important
among the microcharacters observed on the leaf surface of B. bambusoides.
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Introduction

Buergersiochloa bambusoides Pilg. is the only species of this genus historically included
in Buergersiochloinae (Olyreae, Bambusoideae), which is endemic to the northern
coastal rainforests of the Indonesian island of New Guinea (Fijten 1975) and Papua
New Guinea (Judziewicz and Clark 2007; BPG 2012). This subtribe is sister to the
clade composed of the other two lineages (Olyrinae and Parianinae), which are essen-
tially restricted to the Neotropics (Oliveira et al. 2014; Ferreira et al. 2019). However,
the recircumscription of Buergersiochloinae is in progress based on current phyloge-
netic studies (Carvalho et al. in press).

This is a rare, poorly collected and monoecious perennial species, with scaly
branched rhizomes, leafy sterile culms and leafless fertile culms, and a rather dense
paniculate synflorescence with male spikelets borne on the lower and female spike-
lets on the upper branches (Fijten 1975). Interestingly, although unisexual spikelets,
cruciform silica bodies in the costal zone, and crenate silica bodies (olyroid-type) in
the intercostal zone have been considered synapomorphies of the Olyreae, these types
of silica bodies are absent in B. bambusoides (BPG 2012). A few previous observa-
tions on the leaf anatomy and micromorphology of this species were published by
Renvoize (1985), in comparison to some genera of Olyrinae, using light microscopy
(LM). However, there are no studies of this species using scanning electron microscopy
(SEM), which clearly offers important information for understanding the foliar micro-
morphology in Olyreae (e.g. Oliveira et al. 2008a, b; Ferreira et al. 2013; Leandro et
al. 2016; Lima et al. 2020), especially when compared to LM.

Papillae and trichomes can also inform general bamboo systematics (Calderén and
Soderstrom 1967; Soderstrom and Ellis 1987; Leandro et al. 2020) and other micro-
characters have been used in taxonomic studies within Olyreae (Metcalfe 1960; Calde-
rén and Soderstrom 1967, 1973; Renvoize 1985; Jesus et al. 2012; Ferreira et al. 2013;
Leandro et al. 2016; Lima et al. 2020), which remain undescribed for this species.

For these reasons, we present updated information on the foliar surfaces of this
species, which was historically the single representative of the Buergersiochloinae. We
also aim to answer the following specific questions regarding the leaf micromorphology
of B. bambusoides: Do the silica bodies of the costal zone have the same orientation,
with respect to the longitudinal axis of the leaf, like those of the intercostal zone? What
is the morphology of the papillac and how are they distributed? On which cell type(s)
are the papillae associated with the stomata found? What types of trichome occur? Do
these characters have potential taxonomic utility?

Materials and methods

Samples used in this work were obtained from the U.S. National Herbarium of the
Smithsonian Institution (US) from the vouchers Croff ez al. 68692 and Dransfield et al.
1382 [acronym according to Thiers (2020+)]. The epidermal micromorphology of the
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leaves of B. bambusoides was analyzed using scanning electron microscopy (SEM) and
light microscopy (LM).

The SEM analysis was performed with two samples of 0.5 cm? from the median
region of fully developed dried leaf blades, to observe both adaxial and abaxial sur-
faces. Samples were submerged in xylene for ca. 10 minutes, eliminating the epicuticu-
lar wax to allow better observation of the microcharacters (Davila and Clark 1990),
and mounted on small steel cylinders with metallic adhesive tape and covered with
platinum in a Denton Desk II sputter coater. They were imaged using a JEOL JSM-
5800LV scanning electron microscope at the Roy J. Carver High Resolution Micros-
copy Facility at Iowa State University.

For the LM analysis, two other similar samples of the same size and from the same re-
gion of the leaf blades were used. The epidermises were dissociated using the Jeffrey meth-
od (Johansen 1940) and stained with 1% alcoholic safranin. Semipermanent slides were
mounted with glycerinated gelatin, analyzed, and photomicrographed in a Zeiss Axio
Scope A1 optical microscope with a Canon EOS attached digital camera. The description
of the epidermal microcharacters followed the terminology proposed by Ellis (1979).

Results

Epidermal cells: long and tabular in the intercostal zones, and nearly equidimensional
in the costal zones, walls anticlinally sinuous (Fig. 1A, B). Short cells: silica cells con-
taining a silica body and cork cells with wall impregnated with suberin, the latter paired
with silica cells (Fig. 1B) or the basal cells of bicellular microhairs. Bulliform cells:
anticlinally sinuous wall, wider and shorter than long cells, in bands in the intercostal
zone of the adaxial epidermis (Fig. 1A). Stomatal distribution: hypostomatic (Fig. 1C).
Silica bodies: saddle-shaped and transversely elongated in the intercostal and costal
zones (Fig. 1B). Adaxial surface: very small papillac on the bulliform cells; bicellular
microhairs scarce, prickles, and macrohairs absent (Fig. 1D). Abaxial surface: stomata
in 2 rows on each side of a costal zone; subsidiary cells dome-shaped, papillae absent;
long cell papillae encircling the stomata in the stomatal cell rows (Fig. 1F); long cells
bearing small, branched, abundant papillae in the costal and interstomatal cell rows;
panicoid type bicellular microhairs present along the edge of stomatal cell rows; prickles
and macrohairs absent (Fig. 1E, G, H).

Discussion

The leaf blade epidermis of B. bambusoides is consistent with other members of Olyreae
and indeed the whole subfamily, considering both long and short cells, in addition to
the rows of bulliform cells in the adaxial intercostal zones (Vieira et al. 2002; Oliveira
et al. 2008a, b; Jesus Junior et al. 2012; Leandro et al. 2016, 2020; Lima et al. 2020).
The short cells observed include silica or cork ones, paired with each other or the lat-
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Figure |. Leaf micromorphology of Buergersiochloa bambusoides A—C leaf surface observed under LM
A adaxial surface showing long cells, bulliform cells with sinuous anticlinal walls and saddle-shaped silica
bodies B detail of saddle-shaped silica bodies and cork cells € abaxial surface showing silica bodies, abun-
dant papillae and papillae encircling the stomata (dotted circles) D—H leaf surface observed under SEM
D adaxial surface with very small papillae and the basal cell of a broken bicellular microhair E abaxial
surface showing microhairs, abundant papillae on costal and stomatal cell rows, and long cell papillae
encircling the stomata F detail of two adjacent saddle-shaped silica bodies, papillae and stoma on the
abaxial surface G detail of papillae encircling a stoma H detail of panicoid type bicellular microhairs. BC:
Bulliform cell; Mi: bicellular microhair; Pa: papilla; St: stoma. Black or white arrows: silica body; yellow

arrow: cork cell. Scale bars: 100 pm (A, C€); 25 um (B, H); 10 um (D, G); 50 um (E, F)
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ter paired with the basal cells of trichomes, as is common to Poaceae (Calderén and
Soderstrom 1973; Soderstrom and Ellis 1988; Vieira et al. 2002; Lima et al. 2020).

The saddle-shaped silica bodies of B. bambusoides have been recognized as charac-
teristic of many woody bamboos of the Arundinarieae and Bambuseae tribes (Renvoize
1987; Yang et al. 2008; Zhang et al. 2014; Leandro et al. 2020), but within the Olyreae
are exclusive to Buergersiochloinae, as noted here and confirming previous studies
(Renvoize 1985; Lima et al. 2020). For this reason, the presence of saddle-shaped silica
bodies is here considered as an important taxonomic character for this subtribe since
it does not have crenate silica bodies (olyroid-type) in the intercostal zone, which have
been considered synapomorphies of the Olyreae (BPG 2012). In addition to the shape,
the orientation of the silica bodies on the leaf surface is also considered important in-
formation for the identification and taxonomic utility of these microcharacters (Rudall
etal. 2014). In B. bambusoides the silica bodies are transversely elongated (i.e. perpen-
dicular to the long axis of the leaf), and have the same orientation in both the costal
and intercostal zones. Thus, we confirm that they are the same type in both zones.

The simple and very small papillae on the adaxial leaf surface, found only on the
outer periclinal wall of the bulliform cells in B. bambusoides may be related to the
environment in which the plants occur (Lee 1986; Sahuquillo and Lumaret 1995;
Oliveira et al. 2008a, b; Glover and Whitney 2010; Thomas et al. 2010; Ferreira et al.
2013). This species is endemic to lowland primary forests of New Guinea (Fijten 1975)
and considering the shaded environment of the understory, these papillae can help to
enhance the active capture of light (Lee 1986; Glover and Whitney 2010; Thomas et
al. 2010) as suggested for Eremitis afimbriata FM Ferreira & R.P.Oliveira and E. mag-
nifica EM.Ferreira & R.P.Oliveira, the first registrations of this characteristic in bam-
boo leaves (Ferreira et al. 2013).

The stomatal complexes with dome-shaped subsidiary cells of B. bambusoides are
very common in Bambusoideae (Metcalfe 1960; Ellis 1979; Zuloaga et al. 1993; Ol-
iveira et al. 2008a, b; Jesus et al. 2012; Ferreira et al. 2013; Leandro et al. 2016, 2020;
Lima et al. 2020), occurring in well-defined rows in the intercostal zones on either side
of a costal zone. Although papillae on the subsidiary cells have been documented for
some Olyreae, mainly members of subtribe Olyrinae (Lima et al 2020), and are also
characteristic of Chusqueinae (Clark 1986; Soderstrom and Ellis 1987; Fisher et al.
2009, 2014), these are here indicated as absent in Buergersiochloa. The papillae associ-
ated closely with the stomatal complexes in this species are from the long cells of the
stomatal rows, as is common in many woody bamboos (Yang et al. 2008; Guerreiro
et al. 2013). However, these papillac on the long cells are branched and since they are
observed for the first time on the abaxial surface of the leaf blade of B. bambusoides, this
is a micromorphological novelty, not only for Buergersiochloinae, but also for Olyreae.

Bicellular microhairs observed on the abaxial surface were also similar to those
often found in Bambusoideae as a whole (Prat 1936; Metcalfe 1960; Calderén and
Soderstrom 1973; Ellis 1979; Vieira et al. 2002; Oliveira et al. 2008a, b; Jesus et al.
2012; Leandro et al. 2016; Lima et al. 2020), therefore classified as panicoid, having
two cells that are longer than thick (Amarasinghe and Watson 1988), and the distal cell
has a cellulosic wall that is sometimes lost (Tateoka et al. 1959).
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Conclusions

Among the microcharacters observed on the leaf surface of B. bambusoides, saddle-
shaped silica bodies are the most taxonomically important, since this type of silica
body was not observed in any genus of Olyrinae or Parianinae within Olyreae (Lima et
al. 2020; Lima et al. unpubl. data).

The leaf surface of B. bambusoides presented simple and very small papillae on
the adaxial surface, and branched papillae on the abaxial surface. This first record of
branched papillae in B. bambusoides is a novelty for Olyreae. On the adaxial surface,
the papillae are only on bulliform cells, and on the abaxial surface, the papillae of
the long cells adjacent to stomata encircle the stomatal complexes. In B. bambusoides
microhairs on the adaxial surface are very scarce but are more common on the abaxial
surface, but because it is a type of trichome common in Bambusoideae, this character
does not offer relevant taxonomic information.

Acknowledgements

We thank the curators of the United States National Herbarium (US) for permis-
sion to remove leaf samples. JFL is grateful to the Roy J. Carver High Resolution
Microscopy Facility at Iowa State University for access to their scanning electron mi-
croscopes and to their personnel for assistance in conducting this study. This work was
supported by the Conselho Nacional de Desenvolvimento Cientifico e Tecnolégico —
CNPq [grant numbers 141559/2015-2; 401526/2014-2]; the Coordenagio de Aper-
feicoamento de Pessoal de Nivel Superior — CAPES [financial code 001 and grant
number 23038.014005/2016-63]; and the Fundagio de Amparo a Pesquisa do Estado
da Bahia — FAPESB [grants PIE016/2015]. RPO and LGC also thank the CNPq for
grants received (PQ1-C and PVE, respectively). The authors also thank the anony-
mous reviewer for their helpful comments and suggestions.

References

Amarasinghe V, Watson L (1988) Comparative ultrastructure of microhairs in grasses. Botanical
Journal of the Linnean Society 98(4): 303-319. https://doi.org/10.1111/j.1095-8339.1988.
tb01705.x

BPG [Bamboo Phylogeny Group] (2012) An updated tribal and subtribal classification for the
Bambusoideae (Poaceae). In: Gielis J, Potters G (Eds) Proceedings of the 9 World Bam-
boo Congress, Belgium, World Bamboo Organization, 3-27.

Calder6n CE, Soderstrom TR (1967) Las gramineas tropicales afines a Olyra L. Atas do Simpo-
sio sobre a Biotica Amazonica 4: 67-76.

Calder6n CE, Soderstrom TR (1973) Morphological and anatomical considerations of the
grass subfamily Bambusoideae based on the new genus Maclurolyra. Smithsonian Contri-
butions to Botany 11(11): 1-55. hteps://doi.org/10.5479/5i.0081024X.11


https://doi.org/10.1111/j.1095-8339.1988.tb01705.x
https://doi.org/10.1111/j.1095-8339.1988.tb01705.x
https://doi.org/10.5479/si.0081024X.11

Notes on leaf micromorphology of Buergersiochloa bambusoides 141

Carvalho MLS, Jesus ISD, Bezerra HB, Oliveira ILC, van den Berg C, Clark LC, Schnadelbach
AS, Oliveira RP (in press) Phylogenetics of Piresia (Poaceae: Bambusoideae) reveals unex-
pected generic relationships within Olyreae with taxonomic and biogeographic implica-
tions. Taxon.

Clark LG (1986) Systematics of Chusquea section Chusquea, section Swallenochloa, section
Verticillatae, and section Serpentes (Poaceae: Bambusoideae). PhD Thesis. Iowa State Uni-
versity, lowa, 127 pp.

Dévila B, Clark LG (1990) Scanning electron microscopy survey of leaf epidermis of Sorghas-
trum (Poaceae: Andropogoneae). American Journal of Botany 77(4): 499-511. https://doi.
org/10.1002/j.1537-2197.1990.tb13581.x

Ellis RP (1979) A procedure for standardizing comparative leaf anatomy in the Poaceae II. The
epidermis as seen in surface view. Bothalia 12(4): 641-671. https://doi.org/10.4102/abc.
v12i4.1441

Ferreira FM, Dérea MC, Leite KRB, Oliveira RP (2013) Eremitis afimbriata and E. mag-
nifica (Poaceae, Bambusoideae, Olyreae): Two remarkable new species from Brazil and a
first record of blue iridescence in bamboo leaves. Phytotaxa 84(1): 31-45. https://doi.
org/10.11646/phytotaxa.84.1.3

Ferreira FM, Oliveira RPO, Welker CAD, Dérea MC, Lima ALC, Oliveira ILC, Santos FAR,
van den Berg C, Clark LG (2019) Phylogenetic relationships within Parianinae (Poaceae:
Bambusoideae: Olyreae) with emphasis on Eremitis: Evidence from nuclear and plastid
DNA sequences, macromorphology, and pollen ectexine patterns. Molecular Phylogenet-
ics and Evolution 139: 1-17. https://doi.org/10.1016/j.ympev.2019.106541

Fijten F (1975) A taxonomic revision of Buergersiochloa Pilg. (Gamineae). Blumea 22: 415-418.

Fisher AE, Triplett JK, Ho CS, Schiller AD, Oltrogge KA, Schroder ES, Kelchner SA,
Clark LG (2009) Paraphyly in the bamboo subtribe Chusqueinae and a revised infra-
generic classification for Chusquea. Systematic Botany 34(4): 673-683. https://doi.
0rg/10.1600/036364409790139790

Fisher AE, Clark LG, Kelchner SA (2014) Molecular phylogeny estimation of the bam-
boo genus Chusquea (Poaceae: Bambusoideae: Bambuseae) and description of
two new bamboo subgenera. Systematic Botany 39(3): 829-844. https://doi.
org/10.1600/036364414X681554

Glover BJ, Whitney HM (2010) Structural colour and iridescence in plants: The poorly studied
relations of pigment colour. Annals of Botany 105(4): 505-511. https://doi.org/10.1093/
aob/mcq007

Guerreiro C, Agrasar ZER, Rodriguez MF (2013) A contribuition to the identification of vegeta-
tive Andean woody bamboos in southernmost America using leaf anatomy. The Journal of the
Torrey Botanical Society 140(3): 259-268. https://doi.org/10.3159/TORREY-D-12-00065.1

Junior JLA, Oliveira RP, Leite KRB, Silva LB (2012) Comparative analysis of the leaf anatomy in
two Parodiolyra species (Poaceae: Olyreae) occurring on forests in Eastern Brazil. Brazilian
Journal of Biology 72(1): 205-210. https://doi.org/10.1590/S1519-69842012000100025

Johansen DA (1940) Plant Microtechnique. New York, McGraw-Hill, 523 pp.

Judziewicz EJ, Clark LG (2007) Classification and biogeography of New World Grasses:
Anomochlooideae, Pharoideae, Ehrhartoideae, and Bambusoideae. Aliso 23(1): 303-314.
hteps://doi.org/10.5642/alis0.20072301.25


https://doi.org/10.1002/j.1537-2197.1990.tb13581.x
https://doi.org/10.1002/j.1537-2197.1990.tb13581.x
https://doi.org/10.4102/abc.v12i4.1441
https://doi.org/10.4102/abc.v12i4.1441
https://doi.org/10.11646/phytotaxa.84.1.3
https://doi.org/10.11646/phytotaxa.84.1.3
https://doi.org/10.1016/j.ympev.2019.106541
https://doi.org/10.1600/036364409790139790
https://doi.org/10.1600/036364409790139790
https://doi.org/10.1600/036364414X681554
https://doi.org/10.1600/036364414X681554
https://doi.org/10.1093/aob/mcq007
https://doi.org/10.1093/aob/mcq007
https://doi.org/10.3159/TORREY-D-12-00065.1
https://doi.org/10.1590/S1519-69842012000100025
https://doi.org/10.5642/aliso.20072301.25

142 Jamile E Lima et al. / PhytoKeys 172: 135-143 (2021)

Leandro TD, Shirasuna RT, Filgueiras TS, Scatena VL (2016) The utility of Bambusoideae
(Poaceae, Poales) leaf blade anatomy for identification and systematics. Brazilian Journal of
Biology 76(3): 708-717. https://doi.org/10.1590/1519-6984.01715

Leandro TD, Scatena VL, Clark LG (2020) Comparative leaf blade anatomy and micromorphol-
ogy in the systematics and phylogeny of Bambusoideae (Poaceae: Poales). Botanical Journal
of the Linnean Society 192(1): 165-183. https://doi.org/10.1093/botlinnean/boz074

Lee DW (1986) Plant tissue optics: Micro- and nanostructures. Biomimetics and Bioinspira-
tion 7401: 1-11. heeps://doi.org/10.1117/12.826085

Lima JE Leite KRB, Clark LG, Oliveira RP (2020) Leaf micromorphology in the subtribe
Olyrinae (Poaceae: Bambusoideae) and its systematic implications. Botanical Journal of the
Linnean Society 192(1): 184-207. https://doi.org/10.1093/botlinnean/boz071

Metcalfe CR (1960) Anatomy of the Monocotyledons I. Gramineae. Clarendon Press, Oxford,
731 pp.

Oliveira RP, Longhi-Wagner HM, Leite KRB, Hollowell VC (2008a) Pariana multiflora (Poace-
ae: Bambusoideae: Olyreae): a new species from Brazil and notes on the leaf anatomy
of this genus in Eastern Coast Brazil. Systematic Botany 33(2): 262-266. https://doi.
0rg/10.1600/036364408784571617

Oliveira RP, Longhi-Wagner HM, Leite KRB (2008b) A contribui¢ao da anatomia foliar para
a taxonomia de Raddia Bertol. (Poaceae: Bambusoideae). Acta Botanica Brasilica 22(1):
1-19. https://doi.org/l().1590/50102-33062008000100002

Oliveira RP, Clark LG, Schnadelbach AS, Monteiro SHN, Borba EL, Longhi-Wagner HM, van
den Berg C (2014) A molecular phylogeny of Raddia and its allies within the tribe Oly-
reae (Poaceae, Bambusoideae) based on noncoding plastid and nuclear spacers. Molecular
Phylogenetics and Evolution 78: 105-117. https://doi.org/10.1016/j.ympev.2014.04.012

Prat H (1936) La systématique des Graminées. Annales dés Sciences Naturelles Botanique 18:
165-258.

Renvoize SA (1985) A survey of leaf-blade anatomy in grasses V. The bamboo allies. Kew Bul-
letin 40(3): 509-535. https://doi.org/10.2307/4109612

Renvoize SA (1987) A survey of leaf blade anatomy in grasses X. Bambuseae. Kew Bulletin
42(1): 201-207. hetps://doi.org/10.2307/4109902

Rudall PJ, Prychid CJ, Gregory T (2014) Epidermal patterning and silica phytoliths in grasses:
An evolutionary history. Botanical Review 80(1): 59-71. https://doi.org/10.1007/s12229-
014-9133-3

Sahuquillo E, Lumaret R (1995) Variation in the subtropical group of Dactylis glomerata L.
1: Evidence from allozyme polymorphism. Biochemical Systematics and Ecology 23(4):
407-418. https://doi.org/10.1016/0305-1978(95)00020-U

Soderstrom TR, Ellis RP (1987) The position of bamboo genera and allies in a system of grass
classification. In: Soderstrom TR, Hilu KW, Campbell CS, Barkworth ME (Eds) Grass
systematics and evolution, Smithsonian Institution, Washington, DC, 225-238.

Soderstrom TR, Ellis RP (1988) The woody bamboos (Poaceae: Bambusoideae) of Sri Lanka:
a morphological anatomical study. Smithsonian Contributions to Botany 72(72): 1-75.
https://doi.org/10.5479/51.0081024X.72


https://doi.org/10.1590/1519-6984.01715
https://doi.org/10.1093/botlinnean/boz074
https://doi.org/10.1117/12.826085
https://doi.org/10.1093/botlinnean/boz071
https://doi.org/10.1600/036364408784571617
https://doi.org/10.1600/036364408784571617
https://doi.org/10.1590/S0102-33062008000100002
https://doi.org/10.1016/j.ympev.2014.04.012
https://doi.org/10.2307/4109612
https://doi.org/10.2307/4109902
https://doi.org/10.1007/s12229-014-9133-3
https://doi.org/10.1007/s12229-014-9133-3
https://doi.org/10.1016/0305-1978(95)00020-U
https://doi.org/10.5479/si.0081024X.72

Notes on leaf micromorphology of Buergersiochloa bambusoides 143

Tateoka T, Inowe S, Kawano K (1959) Notes on some grasses IX: Systematic significance of
bicellular microhairs of the leaf epidermis. Botanical Gazette (Chicago, Ill.) 121(2): 80-91.
hteps://doi.org/10.1086/336048

Thiers B (2020+) Index Herbariorum: A global directory of public herbaria and associated staff.
New York Botanical Garden’s Virtual Herbarium. http://sweetgum.nybg.org/science/ih/
[accessed: 08 August 2020]

Thomas KR, Kolle M, Whitney HM, Glover BJ, Steiner U (2010) Function of blue iridescence
in tropical understory plants. Journal of the Royal Society, Interface 7(53): 1699-1700.
hteps://doi.org/10.1098/rsif.2010.0201

Vieira RC, Gomes DMS, Sarahyba LS, Arruda RCO (2002) Leaf anatomy of three herbaceous
bamboo species. Brazilian Journal of Biology 62(4b): 907-922. https://doi.org/10.1590/
S1519-69842002000500021

Yang HQ, Wang H, Li DZ (2008) Comparative morphology of the foliage leaf epidermis,
with emphasis on papillae characters, in key taxa of woody bamboos of the Asian trop-
ics (Poaceae: Bambusoideae). Botanical Journal of the Linnean Society 156(3): 411-423.
https://doi.org/10.1111/j.1095-8339.2007.00736.x

Zhang YX, Zeng CX, Li DZ (2014) Scanning electron microscopy of the leaf epidermis in
Arundinarieae (Poaceae: Bambusoideae): evolutionary implications of selected micromor-
phological features. Botanical Journal of the Linnean Society 176(1): 46-65. https://doi.
0rg/10.1111/b0j.12192

Zuloaga E, Morrone O, Judziewicz E (1993) Endemic herbaceous bamboo genera of Cuba
(Poaceae: Bambusoideae: Olyreae). Annals of the Missouri Botanical Garden 80(4): 846—
861. https://doi.org/10.2307/2399932


https://doi.org/10.1086/336048
http://sweetgum.nybg.org/science/ih/
https://doi.org/10.1098/rsif.2010.0201
https://doi.org/10.1590/S1519-69842002000500021
https://doi.org/10.1590/S1519-69842002000500021
https://doi.org/10.1111/j.1095-8339.2007.00736.x
https://doi.org/10.1111/boj.12192
https://doi.org/10.1111/boj.12192
https://doi.org/10.2307/2399932

	Notes on leaf micromorphology of the rare herbaceous bamboo Buergersiochloa bambusoides Pilg. (Olyreae, Poaceae) from New Guinea and its taxonomic implications
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusions
	Acknowledgements
	References

