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Abstract

Ecdeiocolea rigens B.G.Briggs is described and illustrated, being the second species of its 
genus and third species recognised in Ecdeiocoleaceae. E. rigens is abundant on sand plains in 
a region north and east of Geraldton in the west of Western Australia. It occurs sympatrically, 
without evidence of intergradation, with the more widespread E. monostachya F. Muell. and is 
distinguished by its extensively rhizomatous habit, larger size and rigid culms. Brief comment is 
made on culm anatomy and DNA findings. A lectotype is selected for E. monostachya.

Introduction

Ecdeiocoleaceae have recently come to unexpected notice as possibly the closest living 
relatives of Poaceae. The close relationship of Ecdeiocoleaceae to Poaceae, rather than 
to Restionaceae, was first indicated by Briggs et al. (2000). The clade of Joinvilleaceae, 
Ecdeiocoleaceae and Poaceae is robustly supported by DNA data (Bremer 2002; 
Michelangeli et al. 2003; Chase 2004; Hilu 2004; Chase et al. 2006; Givnish et al. 2006; 
Marchant & Briggs 2007; Bouchenak-Khelladi et al. 2008; Givnish et al. in press). 
This clade, however, remains unresolved or resolves in conflicting ways in analyses 
based on different plastid DNA data and in analyses using different methods (Saarela  
& Graham 2010; Briggs et al. 2010). The extensive diversification and worldwide extent 
of Poaceae are in sharp contrast to their sister groups with only one genus of two species 
in Joinvilleaceae and, until now, two monotypic genera in Ecdeiocoleaceae. 

Features of Ecdeicoleaceae were described by Linder et al. (1998) and also, for 
reproductive structures, by Rudall et al. (2005). These include the highly xeromorphic 
anatomy of the culms (Cutler & Airy Shaw 1965; Cutler 1969) with a sub-epidermal 
sclerenchyma layer and stomates protected at the base of deep longitudinal grooves 
which divide the chlorenchyma into longitudinal segments. Leaves are reduced or 
absent in adult plants. The structure of the inflorescence of these monoecious plants 

1This paper is dedicated to the memory of my colleague Dr Surrey Jacobs recognising especially his major 
contributions to the systematics and phylogeny of Poaceae and his enthusiasm for field studies of Australian 
plants.
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is also common to all members of the family, with male and female flowers in zones 
that open progressively up the spike, the basal zone being of female flowers; the flowers 
are wind-pollinated with exserted anthers or feathery stylar branches. Features of 
Ecdeiocolea include: culms consisting of a single long internode with one persistent 
sheath high on the culm (at the base of the peduncle which is more slender than the 
culm), spike solitary, flowers with six tepals and four stamens; ovary at first 2-locular 
but only one loculus and one seed developing; stylar branches two; fruit a nut. The 
other genus recognised in the family, Georgeantha B.G.Briggs & L.A.S.Johnson, differs 
in having several culm nodes with caducous sheaths, some elongation of the leaf lamina, 
a branched inflorescence with two or several spikes, and dehiscent 3-locular capsular 
fruits (Briggs & Johnson 1998). Also, in Georgeantha, the sub-epidermal sclerenchyma 
is connected to the outer vascular bundles by a sclerenchyma rib through the centre 
of each chlorenchyma segment. Ecdeiocolea monostachya F.Muell. and G. hexandra 
B.G.Briggs & L.A.S.Johnson are described and illustrated in Meney et al. (1999).

Typification of Ecdeiocolea monostachya

Before describing E. rigens as new, it has been necessary to confirm the identity of 
the syntypes of E. monostachya, especially since some are from the Murchison River 
in Western Australia, where E. rigens also occurs. The opportunity is taken to select a 
lectotype for E. monostachya. 

Ecdeiocolea monostachya F.Muell. (Mueller 1874: 236): 

Lectotype, here designated: Drummond 2nd collection 342 (MEL 15088!; isolectotypes 
MEL 15087!, Drummond Swan River K!). Syntypes: Murchison River, Oldfield (MEL 
15086!, 15089!), ‘thick clumps, sand Plain near G’nia, Murchison R, W. Australia’, Oldfield 
(K! [2 sheets]).

Taxonomy

Ecdeiocolea rigens B.G.Briggs, sp. nov.

Ab Ecdeiocolea monostachya combinatione characterum sequentium distinguitur: 
habitus rhizomati longi, culmi rigidi, ad 1.8 m longi, basi (1.5)2–3 mm diametro, 
plerumque in rhizomate per 5–20 mm. separati, spicae florenti latior, 7–12 mm 
diametro. 

Type: Western Australia: E side of Wandin Creek, 600m S of Campbells Rd, SE of East 
Yuna, WNW of Mullewa (28°25'04''S, 115°10'59''E), B.G. Briggs 9904, 19 Oct 2008 
(holo NSW 783187; iso AD, BRI, CANB, HO, L, LE, MEL, MO, NY, PERTH, PRE, Z).

Monoecious, rhizomatous herb with sand-binding roots; forming dense patches 
or spread diffusely over areas up to 2m across. Rhizomes to 15 cm or more long, 
4–6 mm diam., with tufts of long (3–6mm) hairs covered by glabrous cataphylls. 
Basal sheaths persistent, mostly dull brown, paler toward the apex, to 22 cm long, 
5–8 mm broad. Culms mostly spaced 5–20 mm apart on the rhizome (though 
sometimes more crowded), terete, rigid, striate, to 1.8m tall, each bearing a single 
cauline bract and single spike; near the base (1.5–)2–3 mm diam. (measured when dry), 
narrowing above to 1.2–1.5 mm diam.; toward the base with a white powdery coating;  
cauline bract scarious, c. 3 cm long; peduncle (above the bract) to 15 cm long, 
0.8–1.3 mm diam. Spike: 20–45 mm long, 7–12 mm wide, the axis with long pale 
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hairs; zones of female and of male flowers alternating once or twice towards the apex 
depending on spike development which varies greatly with seasonal conditions; the 
most basal zone being of female flowers; flowers each solitary in the axil of a bract; 
bracts spirally arranged in 5 ranks; in good seasons the spike with 30–45 flowers (fewer 
or wholly aborted in drought seasons), each rank with 7–9 flowers (each rank with 
1or 2 female flowers at the base, above them 4–8 males, and 1 or 2 females toward 
the apex). Floral bracts: ovate-cuneate, brown, firm, dull or slightly glossy, 5–7 mm 
long. Flowers: on very short pedicels, tepals 6, c. 6 mm long, scarious to hyaline, with 
infolded margins toward the rounded apex; outer tepals keeled, inner tepals ± flat. 
Male flowers: distinguished externally from the females by the lateral tepals densely ciliate 
on the keel toward the apex with branching multicellular hairs to 0.5 mm long; anthers  
c. 3 mm long; pistillode present. Female flowers: tepals glabrous; staminodes minute; 

Fig. 1. a–c Ecdeiocolea rigens a, habit. b, spike. c, rhizome, cataphylls and culm bases, showing 
separation between most culm bases. d, E. monostachya, part of tussock base showing crowded 
culm bases and slender culms. a, b, from R.V. Smith 66/281 (NSW 406461); c, Briggs 9852; 
d, Briggs 9853 (3 km S of Hawkes Head Lookout, Kalbarri National Park, 22 Nov 2007 [NSW 
757772]). Scale bar: a = 9 cm; b = 1.5 cm; c, d = 5 cm.

a
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stylar branches 2, very shortly united. Fruit a nut, 4–5 mm long, 3 mm wide, globular 
with a wrinkled, blunt apical beak; shed with tepals attached and pedicel c. 1mm long. 
Seeds white, globular, finely ridged. (Fig. 1)

Distinguished from E. monostachya by the extensively rhizomatous habit (Fig. 2), so 
that plants form widely-spaced clumps or lines of culms; cataphylls brown and less 
glossy; culms stouter, more rigid and generally taller; spikes broader. The contrasting 
features of E. monostachya are: caespitose habit with large dense tussocks of crowded 
culms, cataphylls tan and glossy; culms to 1–1.5(–1.8) mm diam. near the base and 
0.5–1m tall; spikes 4.5–6 mm diam. 

a

b

Fig. 2. Rhizomes of Ecdeiocolea rigens and comparison with E. monostachya. a, rhizome with 
culm bases of Ecdeiocolea rigens excavated in the field. b, rhizome with culms of Ecdeiocolea 
rigens (lower left) placed beside slender-culmed dense tussock of E. monostachya (upper right).
The older culm bases of E. rigens have been charred by fire. Photos by P. Meagher from the site 
of collection of Briggs 9696, 9697 and 9701, where the two species occur intermixed. 
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This taxon was previously known by the informal phrase name ‘Ecdeiocolea sp. Rigid 
(R.V. Smith 66/281)’ (Western Australian Herbarium: FloraBase 1998+). 

Etymology: the epithet refers to the rigid culms which are usually stiffly erect: rigens 
(Latin) = stiff, rigid.

Culm anatomy: similar to E. monostachya but large sclereids in the chlorenchyma are 
more common than in E. monostachya; the sub-epidermal sclerenchyma is deeper; 
and larger strands of sclerenchyma surround the vascular bundles, extending radially 
inwards and outwards from the vascular bundle. 

Chloroplast DNA sequence data: Briggs et al. (2010) reported that trnL–F sequences 
of E. monostachya and E. rigens are identical and only nine bases differ in the trnK 
sequences .

Distribution and flowering : Western Australia: mostly Geraldton Sandplains but also 
edge of Avon Wheatbelt and Yalgoo. In Kalbarri National Park and north and east of 
Geraldton from Eurardy towards Mullewa in the west of Western Australia, on sandplains 
of yellow sand and in shrubland in a region of low rainfall. Commonly occurring 
intermixed with the more widespread E. monostachya. Since there is no geographic 
or ecological separation, the reproductive isolation of these wind-pollinated species 
is of interest. There have been insufficient observations to establish whether there is a 
difference in flowering time but any such difference is probably minimal. Specimens 
of E. rigens show pre-anthesis spikes or flowering in August, and developing or mature 
fruits in October. Flowering of E. monostachya ranges from August to October, with 
peak flowering in September.

Conservation status: reasonably widespread and often abundant; not endangered. 
Resprouting after fire.

Selected specimens examined (sequence north to south): Western Australia: Irwin: Nerren 
Nerren Station, J.S. Beard 6753, 08 Oct 1973 (NSW, PERTH); North West Coastal Highway 24.6 
km north of Kalbarri turn off, B.G. Briggs 9710, 27 Aug 2006 (NSW, PERTH); Kalbarri National 
Park, 28.8 km northwest of North West Coastal Highway on Ajana–Kalbarri Road, B.G. Briggs 
9696, 9697, 9701, 26 Aug 2006 (NSW, PERTH); 3 km by road south of Hawkes Head lookout, 
beside road towards Ajana–Kalbarri Road, B.G. Briggs 9852, 22 Nov 2007 (NSW, PERTH); 
Kalbarri–Ajana Road, 9.6 km SE of National Park boundary, B.G. Briggs 9707, 27 Aug 2006 (AD, 
CANB, DNA, K, KYO, MO, NSW, NY, PERTH); 10 miles [16 km] along North West Highway 
towards Kalbarri, C.H. Gittins 1566, Aug 1967 (NSW, PERTH); North West Coastal Highway, 
7 miles [c. 11 km] N of Murchison River Bridge, R.V. Smith 66/281, Sep 1966 (NSW, MEL, 
PERTH); Kirralee Farm, Brooke Road, Ajana, 10 km E of North West Coastal Highway, G. & 
P. Allan 52, 27 Aug 2001 (PERTH); Peter Road, 1 km N of Old Geraldton Road, W of Mullewa, 
B.G. Briggs 9901, 9902, 19 Oct 2008 (NSW, PERTH).
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