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SHORT COMMUNICATIONS

Occurrence and status of Pentapogon quadrifidus
(Poaceae) in Western Australia

Pentapogon R.Br. (Poaceae) is a genus endemic to Australia, currently considered monospecific.
The species P. quadrifidus (Labill.) Baill. (Fiveawn Speargrass) is native in South Australia (Jessop et
al. 2006), New South Wales (Jacobs & McClay 1993), Victoria (Walsh 1994) and Tasmania (Morris
1991). A varietal taxon was described by Bentham (1878) from Tasmania although not again recognised
until Morris (1990) confirmed its validity and corrected its nomenclature.

Pentapogon has not been considered to occur in Western Australia except in reference to the
original generic position for the species now known as Deyeuxia drummondii (Steud.) J. Vickery
(Vickery 1940; Gardner 1952).

In1995A.R. Annels and R.W. Hearn collected grasses among other flora froma location near Rocky
Gully, Western Australia, during an investigation of the site for the occurrence of threatened flora. One
of the grasses was identified as Pentapogon quadrifidus, the first definite record of the species from
Western Australia. Subsequent visits to the location confirmed its continuing presence.

The Rocky Gully site is a low-lying and winter-wet flat with low shrubs and open herb fields on
sandy clay soils over laterite, drying out in summer. The surrounding vegetation is Jarrah (Fucalyptus
marginata Sm.) and Marri (Corymbia calophylla (Lindl.) K.D.Hill & L.A.S.Johnson) forest. This
habitat is consistent with at least some habitats in which it grows in eastern Australia. However the
site shows evidence of past disturbance including possible clearing and grazing seeing as there is an
old fence, and there is also some usage of a vehicle track passing through the area. This disturbance
and the single known Western Australian locality left open the possibility that Pentapogon quadrifidus
is not native there, that it may for example have been introduced in animal fodder. Further survey was
undertaken to see whether a better view of its status could be formed.

At the original site the topography was relatively flat with unclear drainage lines so that it was
difficultto relate the hydrographic zonation and vegetation associations to the occurrence of Pentapogon
quadrifidus. The wetland was examined more extensively and a drainage line was found where the
hydrographic and vegetation zonation were clearer. The centre of the wetland was a woodland of
Eucalyptus rudis Endl. and Melaleuca preissiana Schauer with tall shrubs of Melaleuca densa R.Br.
and Viminaria juncea (Schrad. & J.C.Wendl.) Hoffmanns., and there was a transition to a low shrub-
land dominated by Hypocalymma angustifolium (Endl.) Schauer, Astartea sp. and Pericalymma sp.
Pentapogon quadrifidus was found in a narrow zone at the edge of the winter wet arca where this low
shrubland gradually changed to eucalypt forest dominated by Jarrah and Marri. The P. quadrifidus
plants, which are sparsely tufted perennials, grew in the open and in the shelter of shrubs through
which the flowering culms project.

The concept of the habitat preferences of Pentapogon quadrifidus thus acquired was used in a
wider survey of selected wetlands in the area that were considered to be possible sites for the species.
Some of these sites proved to have different vegetation or physical characteristics from the original
site or were degraded and did not have the target species, although at least one site looked suitable but
also lacked P. quadrifidus. Pentapogon quadrifidus was found at one other site that looked suitable,
the low-lying flats beside the Frankland River where it crosses Muir Highway. At this location it was
scattered sparsely over a wide zone, the gradient being more gradual than the water course at Rocky



470 Nuytsia Vol. 16, No. 2 (2007)

Gully but resembling the original collection point in associated species and soil. The associated
vegetation consisted of an open woodland of Eucalyptus rudis and Corymbia calophylla with scattered
tall shrubs of Melaleuca preissiana, Allocasuarina humilis (Otto & F.Dietr.) L.A.S.Johnson, Hakea
prostrata R.Br., H. varia R.Br. and Xanthorrhoea preissii Endl. and an open sedge ground layer. The
vegetation at this second location appeared virtually undisturbed by human activity.

Subsequently a third population of Pentapogon quadrifidus was discovered by the authors while
engaged in field work for other purposes. At Wamballup Nature Reserve NE of Mount Barker it grew
in low-lying flats adjacent to a severely salt-affected water course. This habitat was more open and the
vegetation sparser and with fewer shrubs than at the other two sites. It grew with several other native
perennial grasses and exotic annual grasses, among other plants. It seems likely that further populations
may be found, although in a search at a very promising site at Gordon Hall P. quadrifidus was not
found even though the vegetation was in good condition including eight native grass species.

Pentapogon quadrifidus is thus known from three separate locations where it grows in consistent
habitats among native vegetation in good condition. At each site it is scattered through the vegetation
at varying densities but never dominating. From this pattern we concluded that the species is most
likely to be native to Western Australia. We assume that it has been overlooked because it occurs in
only a few sites, is inconspicuous, and superficially resembles Austrodanthonia species, especially
A. setacea. Because of its apparently localised distribution it had a Priority 1 conservation rating for
Western Australia in Atkins (2006). It is now considered to carry a Conservation Code for Western
Australian Flora: Priority 2 following the discovery of the population in a nature reserve. This survey
has achieved some of the management requirements listed for this species by Hearn et al. (2006).

Pentapogon has the following key features: perennial, ligule an unfringed membrane, inflorescence
paniculate, spikelets 1-flowered, without incomplete florets, at least sometimes with arachilla extension,
the lemma firmer than the glumes and becoming moderately hardened at maturity, 5S-awned, the central
awn longest and with twisted column, geniculate, attached dorsally, the lateral awns not twisted or
geniculate, comprising a scabrid bristle terminating the lateral lobes and the inner two longer than
the outer two. Two of these features are not generally recognised for Pentapogon. Firstly, the central
awn is variously described as dorsal (e.g. Watson & Dallwitz 1992; 1992 onwards), from the apical
sinus, i.e. terminal (Jacobs & McClay 1993) or as either (Bentham 1878). We observed it to be dorsal
and subterminal, being inserted on the back of the lemma a short distance (c. 0.3 mm) below the
apex of the lemma body which in this case is represented by the base of the sinus between the two
innermost lateral lobes. This can only be seen with careful study and avoidance of splitting the lemma.
Secondly, we also observed in WA material that there can be a prolongation of the rachilla above the
floret, although it is very short, ¢. 0.15 mm, and obscure because of being tucked under the edge of
the lemma so that it only became visible upon probing. This feature has been reported as absent in
Pentapogon (Watson & Dallwitz 1992, 1992 onwards; Sharp & Simon 2002) and further checking
will be required to determine whether it is always present. Rachilla prolongation is of importance
because of its bearing on considerations of the relationships of Pentapogon and as evidence that P.
quadrifidus evolved from a multi-floreted ancestor.

The South Western Australian native genera most similar to Pentapogon in technical details include
Deyeuxia, Dichelachne and Echinopogon but none of these have more than two lateral lobes or bristles
on the lemma. The general appearance is most like Austrodanthonia in the field and P. quadrifidus may
inthe pasthave been overlooked because of this resemblance. Although differing from Austrodanthonia
in important respects including the membranous ligule and the 1-flowered spikelets, the spikelets of
P. quadrifidus nevertheless may superficially give the impression of being multiflowered because of
the 5 awns which protrude from the spikelet in a bunched manner.
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The Western Australian plants are considered to belong to Pentapogon quadrifidus var. quadrifidus.
The type variety has spikelets with glumes measuring 5—14 mm long (Walsh 1994, Jessop et al. 2006),
the Western Australian material measuring ¢. 8 mm. P. quadrifidus var. parviflorus (Benth.) D.I. Morris
(Bentham 1878, Morris 1990), limited to Tasmania, has smaller spikelets with glumes less than 4 mm
long. All other observed features of the W.A. plants are consistent with var. quadrifidus so there is no
indication that it is an undescribed Western Australian endemic taxon.

Specimens examined. Western Australia: Muir Highway, 3.5 km E of junction of Frankland Rd in
Rocky Gully townsite, 34° 31' 15.000" S, 117° 02' 40.000" E (GDA94), 23 Nov. 1995, 4.R. Annels
& R. Hearn ARA 5585 (PERTH); same location, 7.D. Macfarlane 3767 (PERTH); same location,
T.D. Macfarlane & R.W. Hearn TDM 3771 (PERTH); Frankland River near Muir Highway crossing,
14 Dec. 2004, T.D. Macfarlane & R.W. Hearn TDM 3777 (PERTH); Wamballup Nature Reserve,
¢. 23 km NW of Mt Barker, 1.5 km along Wamballup Road from Boyup—Cranbrook Rd, 30 Oct. 2006,
T.D. Macfarlane & R.W. Hearn TDM 3909 (PERTH).

References

Atkins, K.J. (Dec. 2006). “Declared Rare and Priority Flora List for Western Australia.” (The Department of Environment and
Conservation: [Perth].)

Bentham, G. (1878). “Flora Australiensis.” Vol. 7. Roxburghiaceae to Filices. (L. Reeve: London.)
Gardner, C.A. (1952). “Flora of Western Australia.” Vol. 1, part 1. Gramineae. (Govt. Printer: Perth.)

Hearn, R.W., Meissner, R., Brown, A.P., Macfarlane, T.D. & Annels, A.R. (2006). “Western Australian Wildlife Management
Program No. 40. Declared Rare and Poorly Known Flora in the Warren Region.” (Australian Government Department of En-
vironment and Heritage: Canberra, and Western Australian Department of Conservation and Land Management: Bentley.)

Jacobs, S.W.L. & McClay, K.L. (1993). In: Harden, G.J. (ed.) “Flora of New South Wales.” Vol. 4, pp 586-587. (New South
Wales University Press, Kensington, N.S.W.)

Jessop, J., Dashorst, G.R.M. & James, F.M. (20006). “Grasses of South Australia: an illustrated guide to the native and natu-
ralised species.” (Wakefield: Kent Town, South Australia.)

Morris, D.I. (1990). New taxa and a new combination in Tasmanian Poaceae. Muelleria 7: 147-171.

Morris, D.I. (1991). “The Grasses of Tasmania.” Tasmanian Herbarium Occasional Publication No. 3. (Tasmanian Herbarium:
Hobart.)

Sharp, D. & Simon, B.K. (2002). “AusGrass : Grasses of Australia.” CD-ROM + manual. (ABRS: Canberra.)

Vickery, J.W. (1940). A revision of the Australian species of Deyeuxia Clar. ex Beauv., with notes on the status of the genera
Calamagrostis and Deyeuxia. Contr. New South Wales Natl. Herb. 1: 49-53.

Walsh, N.G. (1994). Poaceae. In: Walsh, N.G.& Entwisle, T. J. (eds.) “Flora of Victoria. Vol. 2. Ferns and allied plants, conifers
and monocotyledons.” (Inkata: Melbourne.)

Watson, L. & Dallwitz, M.J. (1992). “The Grass Genera of the World.” Revised edn. (CAB International, Wallingford.)

Watson, L. & Dallwitz, M.J. (1992 onwards). “The grass genera of the world: descriptions, illustrations, identification, and

information retrieval; including synonyms, morphology, anatomy, physiology, phytochemistry, cytology, classification,
pathogens, world and local distribution, and references.” Version: 28th November 2005. http://delta-intkey.com

T.D. Macfarlane' and R.W. Hearn?

"Western Australian Herbarium, Science Division and *Warren Region,
Department of Environment and Conservation,
Locked Bag 2, Manjimup, Western Australia 6258




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


