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Abstract

Two new species, Merostachys ramosa and M. ximenae, from the Brazilian Atlantic forest are here described and illustrated.
The species are apparently endemic to Minas Gerais state, with M. ramosa being restricted to the Parque Estadual da Serra
do Brigadeiro. The conservation status of each species is examined. A key to all taxa of Merostachys present in eastern Minas
Gerais and comments about the species are provided.

Resumo

Duas novas espécies, Merostachys ramosa e M. ximenae, ocorrentes na Mata Atlantica brasileira sdo aqui descritas e ilus-
tradas. As espécies sdo aparentemente endémicas de Minas Gerais, sendo M. ramosa restrita ao Parque Estadual da Serra do
Brigadeiro. O estado de conservagao de ambas ¢ examinado. Uma chave para todos os tdxons presentes no leste de Minas
Gerais e comentarios sobre as espécies sdo fornecidos.
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Introduction

Merostachys Sprengel (1825: 249), with 49 described species, is the second richest genus among Arthrostylidiinae
(Bambuseae) of the Neotropical woody bamboo clade (Bamboo Phylogeny Group 2012, Santos-Gongalves et al.
2012). Although just three species were included in a recent molecular phylogenetic study of subtribe Arthrostylidiinae,
Merostachys appeared as monophyletic and sister to Actinocladum McClure ex Soderstrom (1981: 1201) in a strongly
supported clade (Tyrrell et al. 2012).

Among the 15 genera currently included in Arthrostylidiinae, Merostachys is distinguished by the following
combination of characters: pachymorph rhizomes; hollow culms (rarely pithy) with one bud per node, which develops
into a basal triangular structure bearing branches in a fan-shaped (aspidate) array, branches of the same diameter; culm
leaves pseudopetiolate, more or less reflexed; and terminal racemose inflorescences bearing sessile or short-pedicellate
spikelets (McClure 1973, Judziewicz et al. 1999).

Merostachys presents a wide distribution range, occurring from southern Mexico to Argentina, from sea level up
to 2300 m (Judziewicz & Clark 2007), and can be found in the interior and along the borders of forests (Judziewicz
et al. 1999). Brazil is the center of diversity (44 spp.) of the genus, but considering the abundance and diversity,
the richest biome is the Atlantic Forest with 41 species (Sendulsky 1992, 1995, 1997; Burman & Filgueiras 1993,
Filgueiras & Santos-Gongalves 2004). Some species are also found in the Amazonia and Cerrado domains (Sendulsky
1997). During fieldwork in Minas Gerais state, two unknown species of Merostachys were collected: Merostachys
ramosa and M. ximenae, which are described and illustrated here. Additionally, a key to the species of Merostachys
occurring in eastern Minas Gerais and comments about the species are provided.
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Material and Methods

Botanical material was collected during fieldwork in three areas in eastern Minas Gerais state: the Parque Estadual da
Serra do Brigadeiro, the Parque Estadual do Rio Doce, and the Fazenda Bom Sucesso, a private area known as “Mata
do Sr. Nico”, located in the city of Vigosa.

Morphological terminology follows McClure (1966) and Judziewicz et al. (1999). In addition to the descriptions,
short commentaries about the conservation status of each taxon described according to the standards of the International
Union for Conservation of Nature (IUCN) are provided.

Measurements of the structures were taken by ruler and caliper in order to obtain their minimum and maximum
dimensions. The width of sheaths and blades of culm and foliage leaves was taken at their widest points. The length of
the foliage leaf blades was taken excluding the pseudopetiole, which was measured separately.

Herbaria acronyms cited follow Thiers (2016).

A Kkey to the species of Merostachys in Eastern Minas Gerais State, Brazil
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FIMDIIAC @DSEINL ....euviiiiieiieiieieieeteete ettt sttt ettt et et s e beebeebeeseeseesaesaensensesensenseaseas M. fistulosa Doell (1880: 209)
Internodes hispid, covered by irritating trichomes......... M. tatianae Santos-Gongalves, Carvalho-Okano & Filgueiras (2012: 938)
Internodes glabrous, scabrous, sericeous, lanate or tomentose, not covered by irritating trichOmes..........c.occoeevevcieerinieeeeieieens 3
AUTICIES PICSCNL ...viuviieeietietieiieiieteteste e ete et eteesaeseesseaessessesseeseeseeseessensensensensessessessesseeseeseans M. calderoniana Sendulsky (1997: 290)
AAUTICIES @DSEIT ...ttt ettt ettt et et et et e s testesbeeseeseeseessessessess e s eeseeseeseeseessessensenseseeseeseeseeseessensensensensenseeseesensasseeseeneensans 4
Infranodal band Of trICHOMES PIESENL..........ccueieieieierieite ettt ettt et e e e e teeteesee e esesessessesseeseeseeseessensensensensessessessasseeseeneensens 5
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[ O T VO T NG T

W
4
Q
o
a
7]
o
=
-
=
<]
(<]
=]
=
=
o
=
o
]
=
-
=
o
o
3
=
<)
=
a
7]
5
=.
o
=
(¢
j=3
[«
QQ..
=.
=
o3
w1
g
=]
@
o

..................................................................................................... M. ximenae D.F. Parma, R.V. Vinicius-Silva & Santos-Gongalves
Nodes of the culm and of the branches neither thickened nor ring-shaped
Branches 0.7-2 mm in diam. ........ccoooeriiiniiiinieeee e
Branches 2.8—7 MM 11 QIAML c...oiiuiiiiiic ettt b ettt h et b et e bt et e e bt e bt e bt b et e bbbttt
Foliage leaf blades with a band of minutely antrorse-strigose trichomes on the abaxial SUIfACE ........cccevvvieieieieieieieee e
.................................................................................................................................... M. fischeriana Ruprecht ex Doell (1880: 215)
Foliage leaf blades without minutely antrorse-strigose trichomes on the abaxial surface
8. Foliage leaf blades with a tuft of hispid trichomes at the base of the abaxial SUITACE ..........cceevierieriireriiiceeeeeee e
................................................................................................................................... M. claussenii var. claussenii Munro (1868: 48)
- Foliage leaf blades without a tuft of hispid trichomes at the base of the abaxial SUTface .........cccceeieieieiieiierereeeceeeeeeee e 9
9. Internodes green with yellow stripes; branches 1.6—1.8 mm in diam.; spikelets 10-14 x 2.5-4 mm; anthecia brownish ..................
....................................................................................................................................... M. claussenii var. mollior Doell (1880: 214)
- Internodes yellowish-green, without stripes; branches 0.7—-1.2 mm in diam.; spikelets 6—8 x 1-1.5 mm; anthecia brownish to pur-
PLISIL 1ottt ettt n et e b et e teeteereneeeneeneens M. exserta Munro ex Camus (1913: 74)
10. Culm leaf sheaths scabrous and lanose on the abaxial surface; branch complement with 3—7 branches; spikelets grouped in pairs
OF TTTAAS 1.ttt ettt ettt ettt e bt et e st e st e st e st e b e s e ebeese et e eseeseessessensensesseeseeseeseeseensensensensesensensenrene M. ternata Nees (1829: 529)
- Culm leaf sheaths sparsely hirsute on the abaxial surface; branch complement with 1046 branches; spikelets solitary ..................
...................................................................................................................................... M. riedeliana Ruprecht ex Doell (1880: 213)
11. Internodes green with yellow stripes; branch complement with 125—850 branches...........cecueverierierereninieieieieeee e
.............................................................................................................. M. ramosa E.M. Pianissola, R. Vinicius-Silva & L.G. Clark
- Internodes yellowish-green, without stripes; branch complement with 20—86 branches............ccecvevierieriirinieieieieieieese e 12
12. Wall thickness of the internodes 1.2-2.2 mm; foliage leaf blades with a tuft of hispid trichomes at the base on the abaxial surface;
upper glume forming an acute angle relative to the rachis; lemma and palea dull ................. M. brevigluma Sendulsky (2001: 629)
- Wall thickness of the internodes 0.5—1 mm; foliage leaf blades without a tuft of hispid trichomes at the base on the abaxial surface;
upper glume forming a right or obtuse angle relative to the rachis; lemma and palea Shiny...........ccocoeivieieiieninineeeeeeee
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Taxonomic Treatment
Merostachys ramosa E.M. Pianissola, R. Vinicius-Silva & L.G. Clark, sp. nov. (Fig. 1)

This species can be distinguished from all other species of the genus by a combination of these characters: the occurrence of scabrous
midculm internodes and 125-850 branches 16—87 cm long in the branch complement.

Type:—BRAZIL. Minas Gerais: Araponga, Parque Estadual da Serra do Brigadeiro, Trilha do Carvao, 20°41°58”S, 42°27°33”W, 1292 m,
09 September 2013 (veg.), M.M. Picango, D.F. Parma & E.P. Machado 24 (holotype VIC, isotypes BHCB, ISC, SP, US).
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FIGURE 1. Merostachys ramosa. A (Pianissola & Parma 38) A. Culm leaf. B—C (Picango et al. 24). B. Branch complement with foliage

leaves. C. Ligular area of a foliage leaf with fimbriae. (Illustration by Reinaldo Pinto).
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Plants with culms initially erect then clambering on vegetation. Culms 11-20 m tall; internodes 44-98 cm long, 0.8—
3.5 cm in diam., hollow, cylindrical, green with yellow stripes, scabrous, walls 2.7—4 mm thick, ratio of wall thickness:
culm diam. 0.13-0.35, very thin to moderately thick, lumen 0.6-3.2 cm in diam., large, not filled by a pith; nodes not
prominent, brown, without a fringe of trichomes at the nodal line. Culm leaves 28-53.7 cm long; sheaths 1641 x
6.5-10 cm, glabrous on the adaxial surface, shiny, sparsely sericeous on the abaxial surface, apex scabrous, sometimes
hirsute, margins apically fimbriate; auricles absent; fimbriae 3.6—7.8 mm long, not fused, straight to sinuous, entangled
at the apex, yellowish; inner ligule 0.6-1.4 mm long, membranous, apex ciliate; blades 12—12.7 x 1 cm, scabrous
on the adaxial surface, hirsute on the abaxial surface, margins scabrous, apex scabrous. Branch complement with
125-850 branches, the branches 16-87 cm long, 0.7-1.8 mm in diam., rebranching from the lower nodes of the first
order branches; nodes not prominent, brown to black, without a fringe of trichomes at the nodal line. Foliage leaves
3-10 per branch; sheaths 1.5-4.3 cm x 1.4-3.8 mm, glabrous, the overlapping margin ciliate; auricles absent; outer
ligule 0.1-0.2 mm long, apex ciliate; inner ligule 0.1-0.3 mm long, membranous, apex ciliate; fimbriae 2—7 mm long,
not fused, straight to sinuous, generally entangled at the apex, yellowish to brownish, often yellowish at the base
and becoming brownish toward the apex; pseudopetiole 2-3.8 mm long, dark green to black, glabrous to pubescent,
twisted; blades 5-13 x 0.7-1.7 cm, L:W = 6-14.6, lanceolate, with 3—5 scabrous marginal ribs toward the apex on
the adaxial surface, apex glabrous, scabrous elsewhere, acuminate, abaxial surface with a tuft of hispid trichomes at
the base, apex scabrous, glabrous elsewhere, base symmetric to asymmetric, the apex acuminate, margins scabrous.
Inflorescence not seen.

TABLE 1. Morphological comparison of M. ramosa, M. leptophylla and M. exserta.

Characters Merostachys ramosa Merostachys leptophylla Merostachys exserta
Thickness of the internode wall (mm) 2.7-4 0.5-1 1.4-2.5
Internode pilosity scabrous glabrous glabrous to scabrous
Internode color green with yellow stripes yellowish-green yellowish-green
Branches per branch complement 125-850 20-72 20-497
Length of branches (cm) 16-87 7-40.7 12-49
Length of foliage leaf blades (cm) 4-10 4-9.5
5-13
Width of foliage leaf 0.30-1.13
blades (cm) 0.7-1.7 0.4-1.5
Foliage leaf blade L:W ratio 6-14.6 6-14 6—-12

Tuft of hispid trichomes at the base of
abaxial surface of the blade of present absent absent
foliage leaves

Elevation (m) 1290-1520 240-300 910-1390

Distribution Minas Gerais Minas Gerais and Bahia Minas Gerais

Comments:—~Merostachys ramosa with its large number of branches (125-850) per node resembles M. exserta,
which has 20-497 branches per node (Vinicius-Silva 2015), but differs by a few characteristics (Table 1). In overall
aspect, including the relatively narrow leaf blades, M. ramosa most closely resembles M. leptophylla. These two
species have foliage leaf blades without a band of minute antrorse strigose trichomes on the abaxial surface, between
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the marginal stripe and the rest of the blade. However, M. ramosa differs from M. leptophylla by the presence of
a tuft of hispid trichomes at the base of the foliage leaf blade on the abaxial surface, internodes green with yellow
stripes and mostly scabrous, a large number of branches (125-850) per node, and it occurs at a higher altitudinal
range (12901520 m). Merostachys leptophylla has foliage leaf blades without a basal tuft of hispid trichomes on the
abaxial surface, internodes yellowish-green and glabrous, fewer branches (20—72) per node, and its altitudinal range
is completely lowland (240-300 m) (Table 1).

Distribution and habitat:—~Merostachys ramosa is known only from the state of Minas Gerais, Brazil. It is
known from five populations in the Parque Estadual da Serra do Brigadeiro at 1290-1520 m elevation, along the
borders of the vegetation locally known as Floresta Atlantica Estacional Semidecidual Montana (Veloso et al. 1991).

Conservation:—We applied the [IUCN criteria (2015) and propose an IUCN red list category of vulnerable (VU =
D2) given the low occupancy area of 20 km? and the number of locations in the same conservation unit equal to five.

Etymology:—The specific epithet ramosa refers to the large number of branches in the branch complement of
this species.

Additional specimens examined:—BRAZIL: Minas Gerais: Araponga, Parque Estadual da Serra do Brigadeiro,
Serra das Cabegas, trilha do mamute, 21 January 2014, veg., E.M. Pianissola & D.F. Parma 38 (VIC); Trilha da Toca
da Onga, 04 December 2013, veg., E.M. Pianissola 19 (VIC); Trilha do Carvao, 06 August 2013, veg., M.M. Pican¢o
& E.P. Machado 12 (VIC); ibidem, 09 September 2013, veg., M.M. Pican¢o, D.F. Parma & E.P. Machado 21 (VIC);
ibidem, 09 September 2013, veg., M.M. Pican¢o, D.F. Parma & E.P. Machado 23 (VIC); ibidem, 09 September
2013, veg., M.M. Picango, D.F. Parma & E.P. Machado 27 (VIC); ibidem, 10 October 2013, veg., M.M. Picanco,
D.F. Parma & E.P. Machado 32 (VIC); Trilha do Panelao dos Muriquis, 21 October 2013, veg., E.M. Pianissola, A.L.
Fontes & M.N. Moura 09 (VIC); Trilha do Pico do Boné, 05 december 2013, veg., E.M. Pianissola 24 (VIC).

Merostachys ximenae D.F. Parma, R. Vinicius-Silva & A.P. Santos-Gongalves, sp. nov. (Fig. 2)

This species can be distinguished from all the other species of the genus by a combination of these characters: culm leaf sheaths lanate
abaxially, internodes covered with lanate trichomes, which occur in higher density on both the supranodal and the infranodal bands
(bands 2—13 mm wide), culm and branches with thickened ring-like nodes, and paired (two fertile or one fertile and the other
rudimentary), sometimes solitary, spikelets.

Type:—BRAZIL. Minas Gerais: Vigosa, Fazenda Bom Sucesso, Mata do Sr. Nico, 20°47°40.02”’S, 42°50°38.24”W, 750 m, 12 September
2014 (fl.), D.F. Parma & Celso Anténio 44 (holotype VIC, isotypes ISC, MO, RB, SP).

Plants with culms initially erect then clambering on vegetation. Culms 2—15 m tall; internodes 30.5-86 cm long, 0.5-3
cm in diam., hollow, cylindrical, yellowish-green, covered by lanate trichomes which occur in higher density on the
supranodal and infranodal bands, bands 2—13 mm wide; walls 1-2.4 mm thick, ratio of wall thickness: culm diam.
0.12—-0.28, very thin to thin, lumen 1.3-2 c¢m in diam., large, not filled by a pith; nodes prominent, thickened, ring-like,
dark brown to black, without a fringe of trichomes at the nodal line. Culm leaves 19.5-45 cm long; sheaths 13.2-32.6
x 2.4-12.5 cm, glabrous on the adaxial surface, shiny, lanate on the abaxial surface, apex scabrous, sparsely hirsute,
margins apically fimbriate; auricles absent; fimbriae 3.6-14 mm long, not fused, straight at the base and sinuous at
the apex, yellowish to reddish, sometimes yellowish at the base and becoming brown toward the apex; inner ligule
0.5-3.4 mm long, membranous, apex ciliate; blades 6.3—12.3 x 0.56—1.3 cm, glabrous on the adaxial surface, glabrous
and glaucous on the abaxial surface, margins scabrous toward the apex, apex acute. Branch complement with 10-87
branches, the branches 50—171.5 cm long, 2.7-4.8 mm in diam., lower nodes not rebranching; nodes prominent,
thickened, ring-like, brownish to black, with an infranodal band of lanate trichomes ca.1.5 mm long. Foliage leaves
827 per branch; sheaths 3.4—11 cm X 2.4-13.2 mm, hirsute to lanate, sometimes glabrous, overlapping margin ciliate;
auricles absent; outer ligule 0.2-0.6 mm long, apex ciliate; inner ligule 0.2—1.6 mm long, membranous, pubescent,
apex ciliate; fimbriae 1-9.3 mm long, not fused, straight to sinuous, yellowish to reddish, sometimes yellowish at the
base and becoming reddish toward the apex; pseudopetiole 3—8.5 mm long, greenish to brownish, glabrous, straight
to twisted; blades 14.5-27 x 3—6 cm, L:W = 3.2-6.6, lanceolate to oval-lanceolate, with 2—4 scabrous marginal ribs
toward the apex on the adaxial surface, the opposite marginal region with minute antrorse strigose trichomes toward
the apex, glabrous elsewhere, with a band of minute antrorse strigose trichomes between the marginal stripe and the
rest of the blade along the upper?/, of the marginal stripe on the abaxial surface; marginal region opposite to the stripe
hispid, glabrous elsewhere, the base asymmetric, the apex acuminate, margins scabrous. Inflorescences ca. 7 cm long,
racemose, pectinate, with ca. 26 spikelets per raceme; rachis velutinous; pedicels 0.5—-1 mm long, velutinous. Spikelets
11-12.5 x 1.5 mm, 1-flowered, paired, sometimes solitary, pairs composed of two fertile spikelets or one fertile and
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one rudimentary spikelet; glumes 2, unequal, puberulous on the abaxial surface, midribs minutely scabrous; lower
glume 2-2.5 x 1-1.5 mm, ca. '/, of the spikelet length, 1-nerved, margins ciliate; upper glume 4-4.5 x 2.5-3 mm, ca.
°/, of the spikelet length, mucronate, 8-9-nerved, dark-spotted on the adaxial surface, margins ciliate toward the apex;
lemma 8-10 x 4-5 mm, 10—-13-nerved, dark-spotted on the adaxial and puberulous on the abaxial surfaces, margins
apically ciliate, one margin ciliate from the base towards the apex; palea 9.5-11 x 3—5 mm, 8-nerved, dark-spotted
on the adaxial and puberulous on the abaxial surfaces, margins apically ciliate, midribs forming a keel; keel ciliate
towards the apex; rachilla extension ca. 9-10.5 mm long, with a rudimentary floret at the apex; lodicules 3, 2.5-3.5
mm long, membranous; androecium degraded; gynoecium with an elongate ovary, style bifid, stigmas 2, plumose.
Caryopsis not seen.

Comments:—~Merostachys ximenae resembles M. annulifera Sendulsky (1997: 286) because of the prominent,
thickened ring-like nodes of the culms and branches, and by the lanceolate to oval-lanceolate foliage leaf blades.
However, M. ximenae differs by having lanate internodes, culm leaves lanate abaxially, and a branch complement with
10-87 branches 50—-171.5 cm long; M. annulifera has scabrous internodes, culm leaf sheaths glabrous to scabrous on
the abaxial surface and a branch complement with 5-25 branches 30—35 c¢cm long (Table 2).

TABLE 2. Morphological comparison of M. ximenae and M. annulifera.

Characters Merostachys ximenae Merostachys annulifera
lanate with higher density of trichomes on scabrous

Internode pilosity supranodal and infranodal bands

Culm leaf sheath pilosity lanate glabrous to scabrous

Branches per branch complement 10-87 5-25

Length of branches (cm) 50-171.5 30-35

Length of foliage leaf blades (cm)

14.5-27 7-12
Width of foliage leaf blades (cm) 3-6 2.2-35
Foliage leaf blade L:W ratio 3.2-6.6 2342
Elevation (m) 250-750 50-705
Distribution Minas Gerais Bahia

Distribution and habitat:—~Merostachys ximenae is known only from the state of Minas Gerais, Brazil. It is
known from five populations (Parque Estadual do Rio Doce, Parque Estadual da Serra do Brigadeiro, Concei¢ao do
Ibitipoca, Estagdo Experimental de Treinamento e Educagdo Ambiental Mata do Paraiso and Fazenda Bom Sucesso), at
250-750 m elevation, along the borders of the vegetation locally known as Floresta Atlantica Estacional Semidecidual
Montana (Veloso et al. 1991).

Conservation:—We applied the IUCN criteria (2015) and propose an IUCN red list category of least concern
(LC) because of the wide distribution of the taxon in the state, especially within conservation units.

Etymology:—The specific epithet honors the Colombian researcher Lic. Ximena Londofio, who has greatly
contributed to knowledge of Neotropical bamboos.
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FIGURE 2. Merostachys ximenae. A-D (Parma & Celso Antonio 44) A. Culm leaf. B. Branch complement with foliage leaves. C.
Infranodal band of lanate trichomes. D. Floriferous branch. E-M (Santos-Gongalves et al. 196) E. Branch leaf and fimbriae. F. Section
of inflorescence. G. Spikelet. H. Lower glume. I. Upper glume. J. Lemma. K. Palea and rachilla extension. L. Lodicules. M. Gynoecium.
(Illustration by Reinaldo Pinto).
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Additional specimens examined:—BRAZIL: Minas Gerais: Lima Duarte, Estrada para Concei¢ao do Ibitipoca,
préximo a Cachoeira das Andorinhas, 16 April 1992, veg., R.C. Oliveira, M.C.M. Garcia & L.P. Oliveira 87 (CESJ);
Marliéria, Parque Estadual do Rio Doce, Estrada da Ponte-Queimada, 24 August 1999, veg., Santos-Gongalves et al.
196 (VIC); ibidem, 22 September 1999, veg., Santos-Gongalves et al. 204 (VIC); Vigosa, Fazenda Bom Sucesso, Mata
do Sr. Nico, 27 August 2014, veg., D.F. Parma & R.V. Silva 39 (VIC); ibidem, 12 September 2014, veg., D.F. Parma
& Celso Antonio 43 (VIC); Vicosa, EPTEA—Mata do Paraiso, trilha da Pesquisa, 15 March 2015, veg., R.V. Silva &
D.F. Parma 57 (VIC); Araponga, Parque Estadual da Serra do Brigadeiro, Trilha do Jequitiba, 26 June 2015, veg., A.P.
Silva & D.F. Parma 238 (VIC).
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