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Notes on the grasses of Hawat'i
New Records Corrections, and Name Changes

DerrAL R. HErRBST (Hawaii Biological Survey, Bishop Museum, 1525 Bernice Street, Honolulu,
Hawai'i 96817, USA) & W.D. CavTon (Royal Botanic Gardens, Kew,
Richmond, Surrey, TW9 3AB, UK)

Under the auspices of a National Science Foundation Curatorial Grant awarded to the
Bishop Museum, W.D. Clayton was able to spend 8 weeks (February—March 1994) in the
museum’s Herbarium Pacificum, curating the grasses of Polynesia, Micronesia, and parts
of Melanesia. The authors presently are compiling a checklist of the grasses of these geo-
graphical areas.

The most comprehensive recent treatment of the Hawaiian grasses is the chapter on
the Poaceae by Peter O'Connor in fi@nual of flowering plants of Hawai(hereafter,
the Manual) (Wagneret al, 1990), which provides a modern, accurate account of the
state’s native and naturalized grasses. New collections and curating efforts after the cut-
off date for theManualproject (September 1987) have resulted in a substantial number of
new distributional records and detection of additional naturalized species. Also, recent
publications have resulted in new taxonomic or nomenclatural changes for species that
occur in the Hawaiian Islands. A number of earlier publications have provided additional
information, updating O’Connor’s grass treatment (Hughes, 1995; Herbarium Pacificum
Staff, 1997; Herbst & Wagner, 1996; Lorence & Flynn, 1997; Loregical, 1995;
Wagner & Herbst, 1995; Wagnet al, 1997). This paper continues in the tradition of
these publications by providing records for naturalized species documented for the first
time in the Hawaiian Islands, for new range extensions for naturalized and native species
within the archipelago, and calls attention to taxonomic and name changes in the litera-
ture affecting species in the Hawaiian flora. These records and changes can be considered
a supplement to the O’Connor chapter in Wagatexl (1990).

Keys are provided along with the reports of new additions to the flora so that this
paper can be used in conjunction with tanual to identify the newly introduced
species; the keys are modified from D. Clayton’s keys in the Pacific Grass Checklist men-
tioned earlier in this introduction. Some species treated in the keys are known in Hawai‘i
only as cultivated plants, but are included here for completeness and in anticipation that
some of the species may have become naturalized in Hawai'‘i, and others may in the
future. Grasses are not collected systematically by most Hawaiian botanists, resulting in
gaps in our knowledge of the family in Hawai‘i. We use the same definition for “natural-
ized” as used in Wagnet al (1990: 1645).

This paper reports 12 new island distributional records for naturalized species, 12 for
native species, and calls attention to 29 newly naturalized grasses in the Hawaiian Islands.
We also include notes on 16 species for which the scientific name has changed, and 14
species which were misidentified in previous publications. A few additional notes on
Hawaiian grasses could not be completed in time to be included in this paper; these will
be published at a later date. All identifications were made by W.D. Clayton.

1. Contribution No. 1998-005 to the Hawaii Biological Survey.
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Agrostis
KEY TO THE SPECIES OF AGROSTISIN HAWAI'I

1. Lemma pilose; rhachilla extension well-developed, plumose.............. A. avenacea

1. Lemma glabrous; rhachilla not prolonged (2).

2(1). Palea1/2-2/3length of lemma; lemma usually awnless (3).

2. Palea less than4 length of lemma; lemma awned or awnless (4).

3(2). Ligules of vegetative shoots as long as or longer than wide; panicle contracted after flow
eriNg; StOlONIFEIOUS......cciviiiiiiiii i A..stolonifera

3. Ligules of vegetative shoots shorter than wide; panicle loose; rhizomatous...........
............................................................................................................ A. capillaris

4(2). Panicle branches, at least the lowerked towards the base; panicle open or contracted,
lanceolate to ovate; culms ascending or decumbent; stoloniferous; awn, when present, ris
iNg Near base Of [EMMA.........cccuiiiiiiiiii e A..canina

4. Panicle branches bearing spikelets to the base; panicle contracted to spiciform; culms
erect; tufted, without stolons; awn, when present, arisigray up lemma (5).

5(4). Leaf-blades flat, 2-8 mm wide; panicle contracted, linear to lanceolate A. exarata

5. Leaf-blades involute, 1-2 mm wide; panicle spiciform, lineat....... A. sandwicensis

Agrostis capillarisL. New staterecord

A sixth species of\grostishas been documented for the state of Hawai'‘i; the above
key can assist in dérentiating it from the other Hawaiian members of the gehws.
other collections of this species are at BISH, both from trial grass plots at the Hawalii
Agricultural Experimental Station on Madihe St. John/Mitchell collection cited below
may have been an escape from 1 of these plots, but it is not known if the species is still
extant on the islandigrostis capillarisis native to Europe and temperétgia, and has
been widely introduced into other parts of the world.

Material examinedMAUI : East Maui, Haleakal Kaupp Gap, first cone south dfaikelaehia,
in meadows, 6200 ft, 2Rug 1945,St. John and Mitchell 21,208BISH); Makawao, Haleakal
Substation, Hawaigricultural Experimental Station, 2100 ft, planted in grass gardépy 9939,
Hosaka 2457BISH); Olinda, HawaiiAgricultural Experimental Station, 3500 ft, plot 20, 26 Jun
1940,Murphy s.n(BISH 448124).

Agrostis sandwicensiBlillebr. Newisland record

Documented as occurring on Maui and Hawai‘i (O’Contd®80: 1494), and repert
ed from O‘ahu (Hillebrand, 1888: 513, sandwicensis now known from Kaua'iThe
species is endemic to Hawai‘i.

Material examinedKAUA'l : Kaua'i, Oct 1916 Rock s.n(BISH 117779).

Agrostis semiverticillatgForssk.) C. Chr Taxonomicchange

The taxon treated by O’Connor (1990: 1494 Aasemiveicillata is here consid
ered a synonym d?olypogon viridiSgGouan) Breistr a species native from S Europe to
NW India.

Andropogon
Andropogon glomeratugWalter) Britton, New staterecord
Sterns & Poggenb.

Schizachyrium condensaty#unth) Nees has consistently been misidentified in the
Hawaiian Islands aé. glomeratusThe trueA. glomeratushas now been documented
from the islands, based upon 5 collections from the island of Kdiegispecies is native
from southern USAo Mexico.
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Material examinedKAUA'l : Hanalei District, LimahulValley, west side of ridge separating
Limahuli and Hanakpi‘ai Valleys, 1600-2060 ft, 12 Oct 1987ynn et al 2179 (BISH); Wainiha
Valley Road, 30.5 m, 18 Sep 1983hii s.n.(BISH 635082); Hanalei Nation&Vildlife Refuge, 0.5
m, 20 Nov 1989\agner & Hanfod 6278(BISH); border of Hanalei and Kawaihau Districts, sum
mit camp area of the powerline trail, 2150 ft, 3 Oct 1$8@n et al. 3547BISH); Waimea District,
Waimea Canyon State Park, Hwy 550 near hunter check-in station, 2500 ft, 27 JefFiyi88&;, al.
2717(BISH).

Anthephora
Anthephora hermaphroditgL.) O. Ktze. New staterecord

Anthephora hermapbdita is known from a single collection from O‘ahu; it is
native to tropical Central and Sowtimerica.

Material examinedO‘AHU : Makapu‘u Coast Guard lighthouse, beside the road, 1 Jan 1981,
Whistler s.n(BISH 619115).

Avristida
Avristida adscensionis. Correction

O’Connor (1990: 1482) citeddunro 128 collected on O‘ahu in 1903, as the earliest
documentation of this species in Hawarhe collection is the earliest, but actually was
made at theAmerican Sugar Company on MolokaThere is a single collection of
Aristidafrom O‘ahu in BISH, an unidentified species collectetiVatalua, Poamoho, as
a volunteer in a grass plot, on 29 Oct 1938saka 2418

Bothriochloa
KEY TO SPECIES OF BOTHRIOCHLOA IN HAWAI ‘I

1. Pedicelled spikelets lingamuch narrower than the sessile spikelets (2).

1. Pedicelled spikelets elliptic, about as wide as the sessile spikelets (3).

2(1). Culm nodes pubescent; sessile spikelets 4.5-7.3 mm lang............. B. barbinodis
2. Culm nodes glabrous; sessile spikelets 2.8-3.5 mm lang ....B. laguroides
3(1). Racemes borne on a central axis longer than themselves..................... B. bladhii
3. Racemes subdigitate or with a central axis shorter than the lowest racengertusa
Bothriochloa laguroidegDC.) Herter New staterecord

Bothriochloa laguoidesis known from a single collection from the island of Maui.
It is native to tropicaRmerica.

Material examinedMAUI : East Maui, Makawao, HawaAgricultural Experimen
tal Station, in pasture, 2100 ft, 17 Jul 194ibsaka 260%BISH).

Brachiaria
KEY TO THE SPECIES OF BRACHIARIA IN HAWAI I

1. Margins of raceme rhachis tuberculate-ciliate; spikelets 4—6 mm long; glumes not sepa
rated by an internode............cccveiiiiiiiiiii B..brizantha

1. Margins of raceme rhachis eciliate, sometimes the surface pilose (2).

2(1). Raceme rhachis triquetrous, without wings; spikelets 1.5-2.7 mm.lang B. reptans

2. Raceme rhachis flat, ribbon-like, winged, 0.5-1.5 mm wide (3).

3(2). Spikelets paired in several untidy rows, 2.5-3.5 mm long; glumes not separated by an
INtern0de; PEreNNIAL..........cooiuiiiiiiiie e B..mutica

3 Spikelets borne singly in 1-2 rows; glumes separated by a short internode; annual (4).

4(3). Length of spikelets 4—5.5 MM.........ccccoiiiiiiiiiiiii e B..plantaginea
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4. Length of spikelets 2.4—3.7 mm (5).
5(4). Spikelets 2.4—-3 mm long; inflorescence axis usually 0.5-2 cm.long.. B. distachya
5. Spikelets 3.3-3.7 mm long; inflorescence axis usually 3—10 cm dBgsubquadripara

Brachiaria reptans(L.) Gard. & C.E. Hubb. New staterecord
The following collection documents a new state record for a naturalized Byrasisi
aria reptans native to tropicahsia, is known from a single collection made on O‘ahu.
Material examinedO'AHU : Honolulu, Bishop Museum courtyard, 4 Oct 194&al s.n.
(BISH 119991).

Bromus
KEY TO THE SPECIES OF BROMUS IN HAWAI ‘|

1. Lemmas strongly laterally compressed and keeled........................ B. catharticus
1. Lemmas rounded on the back (2).
2(1). Lower glume 3—7-veined; spikelets lanceolate to ovate, tapering towards the top; lemmas

awned (3).
2. Lower glume 1-veined; spikelets oblong or cuneate, gaping at the top (5).
3(2). Lemma magins inrolled below middle, the lemma 7-9 mm long; leaf-sheaths usually

GlABIOUS......ciiiie e B..secalinus
3. Lemma magins flat; leaf-sheaths hairy (4).
4(3). Panicle dense, erect; pedicels shorter than spikelets..................... B. hordeaceus
4. Panicle lax, nodding; pedicels longer than spikelet.............cc.cccoeenee. B. japonicus
5(2). Plants perennial, rhizomatous; spikelets oblong; lemmas awnless....... B. inermis
5. Plants annual; spikelets cuneate (6).
6(5). Lemmas 20—35 MM [ONG.........ooiiiriiiiieiiieie e B..diandrus
6. Lemmas 9-20 mm long (7).
7(6). Panicle drooping, open, the branches mostly longer than spikelets (8).
7. Panicle erect, dense, the branches mostly shorter than spikelet (9).
8(7). Panicle branches simple, each bearing 1(-3) spikelets............c.ccccoeene. B. sterilis
8. Panicle branches divided, each bearing at least 4 spikelets............... B. tectorum
9(7). Panicle loose; branches partly visible, 10-30 mm long ..B. madritensis
9. Panicle densely contracted; branches hidden, 1-10 mm.long...............] B. rubens
Bromus catharticusvahl Taxonomicchange

Much of the literature concerniriBromus cathaicusin Hawai'i appears under its
synonymsBromus willdenowiKunth andB. unioloidesKunth.

Bromus rigidusRoth Taxonomicnote

Bromus rigidusRoth (O’Connoyr1990: 1508) is treated as a subspecieB. afian
drus by Tsvelev (1983: 324), but in the genisisantha(Anisantha diandrassp.rigida
(Roth) Tsvel).Although we agree th&. rigidusis probably best considered a subspecies
of B. diandus the final consensus for placing the taxa in the gémisanthais yet to be
determined.

Bromus hordeaceus. Taxonomicchange

There is much disagreement over several closely allied speci&srmfis In this
treatmentwe have followed the taxonomy of Smith (1980: 18%)given in thd-lora
Europaeawhere B. mollisL. (O’Connor 1990: 1507) is considered a synonymBof
hordeaceus and B. molliformisLloyd (O’Connor 1990: 1505) becomes subspolli-
formis (Lloyd) Maire & Weiler.
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Calamagrostis
Calamagrostissxpansa(Munro ex Hillebr) Newisland record
Hitchc.

Formerly considered endemic to the island of M@aillamagpstis expansaas re
cently been discovered on the island of Hawai'i.

Material examinedHAWAI'l : South Kona District, Kohala Mts., above Honokana Nui Stream
north of twin ‘Awini bogs, 4330 ft, 28 Nov 1998\bod and Perlman 480BISH); above Honokana
Nui Stream, third bog west of USG®ail near cabin, 4300 ft, 15 Nov 1998bod 4739BISH); 2
other collection from bogs in the area: 29 Nov 19850d and Perlman 481(BISH), 15 Nov 1995,
Wood 4751(BISH).

Cenchrus

New state records published in prior papers have added species to our flora which
are not included in the generic key in O’Connor (19901).50he following key will aid
in their identification.

KEY TO THE SPECIES OF CENCHRUS IN HAWAI ‘I

1. Bristles or spines antrorsely barbed (2).

1. Bristles or spines retrorsely barbed (3).

2(1). Inner bristles ciliate, flexuous, united only at base to form a shallow disc 0.5-1.5 mm in
diameter (often mistaken f@®ennisetunif disc and basal flattening of inner bristles over
[OOKEA) ...ttt C..ciliaris

2. Inner bristles glabrous, rigid, flattened, connatetlfer2/30f their length to form a cup
............................................................................................................. C..setigerus

3(1). Spines connate only at the base to form a shallow.cup............... C. agrimonioides

3. Spines connate for at lease their length to form a globose bur (4).

4(3). Bur subtended by whorl of finer spines at its base............ccccocceeenne. C. echinatus

4. Bur with finer spines emging irregularly from its surface................... C. tribuloides

Chloris

Chloris barbataSw. New sland record

The following collection documents this species from the island of Kaho'olawe. It is
now known from all of the main islands.

Material examinedKAHO'OLA WE: Windswept plateau toward east end, 200-400 m, 14 Feb
1931,Bryan 733(BISH).

Chloris virgataSw. New island record

Based upon the specimen cited bel@hloris vigata has now been documented
from all the main islands except Ni‘ihau.

Material examinedO‘AHU : One mile west of Kahuku, by the road, 100 ft, Feb 19& 8
(BISH).

Cymbopogon
Cymbopogon refractu¢R. Br) A. Camus New island records

The following collections represents new island records from the islands of Ni‘ihau
and lana‘i. Cymbopogon efractusis now known from all the main islands except
Kaho'olawe.

Material examinedNI'lHAU : One half mile northeast of Ki‘eki‘e, pasture grass, 400 ft, 14
Aug 1947 St. John 22794BISH); LANA'‘l : Common near Pu‘u Manu, 2000 ft, 8 Nov 198@gata
3716(BISH).
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Cynodon
KEY TO THE SPECIES OF CYNODON IN HAWAI |
1. Plant with stolons and undgound rhizomes...........ccocvvieiieiieenee i S C..dactylon
1. Plant with stolons but no rhizomes (2).
2(1). Culms robust, woody; racemes in 2-5 whorls (rarely 1j, stidl or purple....................
........................................................................................................ C..aethiopicus
2. Culms soft, not woody; racemes in 1 whorl (occasionally 2), slegdegn or pigmented

.................................................................................................... C...nlemfuensis

Cynodon aethiopicu€layton & J.R. Harlan  New staterecord

The following collections document this new state record from the islands of O‘ahu
and Hawai'i; the specimens cited below had incorrectly been identifiéddectylorand
filed under that nameThere are 3 sheets @ynodonin BISH collected by Herbert
Shipman on the 29 January 19%®0 of the specimens, labelled “Super Giant Bermuda,”
are of this species, the 3rd sheet, labelled “Giant Fuzzy Bermuda Cisw#mfuensias
reported by O’Connor (1990: 1520).

Material examinedO‘AHU : Hickam Field, 29 Nov 1948)HS[Otto H. Swezdys.n.(BISH
16662);HAWAI‘l : Kona, Honomolino near Miloli‘i Junction, James StuaRanch, 1900 ft, 2&pr
1962,Lyman s.n(BISH 118470, 18472); Hawai'i, 29 Jan 1963hipman s.n(BISH 118466).

Cynodon dactylor(L.) Pers. New island record
The following collection documents the presence of this species on the island of
Moloka'i; it has now been reported from all the main Hawaiian islands except Ni‘ihau.
Material examinedMOLOKA'l : Mo‘omomi, creeping grass on sand dune, 30 Oct 1986,
Takeuchi & Imada 3251BISH).

Dichanthium
Dichanthium aristatum(Poir.) C. E. Hubb. New island record
Formerly reported from Kaua'i, O‘ahuaha‘i, and Maui (O’'Conngrl990: 1528),
Dichanthium aristatunis here documented from the island of Kaho'olawe for the first time.
Material examinedKAHO'OLA WE: Makawao District, southwest coast near Hanakanaea,
50 ft, abundant near Navy base, 19 Mar 189¥det al. 1735BISH).

Dichanthium tenue(R. Br) A. Camus New island records

The following collections document the presencBichanthium tenuen the islands
of O'ahu and Maui. It formerly was known only from Ni‘ihau and Hawai'i (O’Connor
1990: 1528).

Material examinedO'AHU : Malaekahana, along roadwaysLiaucaenathickets, 200 ft, 21
Dec 1988,Nagata 3934BISH); MAUI : ‘Ulupalakua, Makawao, in pasture, 194&ippeton s.n.
(BISH 447069).

DichelachneEndl.
Dichelachne micrantha(Cav) Domin Taxonomicchange

The plant treated by O’Connor (1990: 1482)Cashelachne sciwga (R.Br.) J.D.
Hook. is considered conspecific wittichelachne micranthan the treatment of the genus
by Veldkamp (1974: 9).
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Digitaria
KEY TO THE SPECIES OF DIGITARIA IN HAWAI‘I

1. Raceme rhachis broadly winged, flat, with rounded midrib; spikelets ternate (2).

1. Raceme rhachis with or without narrow wings, the midrib angular; spikelets paired (3).

2(1). Spikelets pubescent, often obscurely so, fruit dark brown to black. D. violascens

2. Spikelets glabrous; fruit pallid to light brown.............ccccceviiiiineene D. fuscescens

3(1). Plants perennial (4).

3. Plants annual; spikelets pubescent (often obscurely so) to villous without conspicuous
ribs (6).

4(3). Spikelets all quite glabrous, not ribbed; lower glume obvious as a triangular scale up to
L MM ONQ ettt D..abyssinica

4. Spikelets, or some of them, hairy (5).

5(4). Racemes numerous on a central axis; spikelets villous, the hairs extending 1-2 mm
DEYONT LI D..insularis

5. Racemes digitate or subdigitate.............occveeiiieeiiiiie e D..eriantha

6(3). Rhachis magins smooth; sterile lemma 5-veined, the laterals contiguous (thus apparent
ly 3-veined); upper glum&/3-2/3length of spikelet...........c.ccocveerninnnd D. radicosa

6. Rhachis magins scabrid; sterile lemma 7-veined (7).

7(6). Upper glumet/s-1/4length of spikelet; lower glume absent; spikelets 2—-3 mm long ....
............................................................................................................. D..setigera

7. Upper glumel/3-4/5length of spikelet (8).

8(7). Upper glumet/3-1/2length of spikelet; lower glume tiplut distinct; spikelets 2—2.5 mm
long; inflorescence with a central axis upto 7 cm long.................. D. horizontalis

8. Upper glumet/2-)2/3-4/5length of spikelet; inflorescence digitate or subdigitate .......

............................................................................................................. D. ciliaris
Digitaria abyssinica(A. Rich.) Stapf New staterecord

The collectionof Digitaria abyssinicalisted below document a new state record.
Collections of the plant were made from experimental grass plots on O‘ahu and Maui in
1940 and 1943, respectivelyut at that time it was not known to be naturalized in Ha
wai‘i. It is anAfrican species.

Material examinedKAUA'l : Kalaheo, 2Rug 1946 Au, s.n(BISH 448776)MAUI : Olinda,
Forestry House, 3850 ft, Mar 197%9pobdy 434(BISH).

Digitaria eriantha Steud. Taxonomicchangeand correction

Digitaria pentzii Stent (O’Connqar1990: 1530) is a stoloniferous variantferi-
anthaand was placed in synonymy under the latter species by Gibbs Rusdg|1990:
110). Although O’Connor cites a 1963 Shipman collection from the island of Hawai'i as
the earliest documentation of the species in the state, the first collection actually was from
an experimental grass plot on Maui in 198®gaka 244§ it also was cultivated on
O‘ahu at about the same tinfhe earliest collection of the grass as a naturalized species
probably was that of Fagerlund and Mitchell in 1942.

Material examinedO‘AHU : Hawai‘i Agricultural Experimental Station, Pensacola, 200 ft, 10
Aug 1940, collector unknown (BISH 448178flAUl : Makawao, Haleakala Brandkgricultural
Experimental Station, 8pr 1939,Hosaka 2446BISH); HAWAI‘l : Volcano House garden, 1 Dec
1942,Fagerlund & Mitchell 224BISH).

Digitaria radicosa(J. Presl) Mig. New island record
The following collection documents a new island recordDomradicosaon the
island of Kaua'i.The species formerly was known only from O‘ahu.
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Material examinedKAUA'l : Lawdi Valley, National Tropical Botanical Garden, Bamboo
Bridge area, 3 Oct 1988Jynn 625(BISH).

Echinochloa
KEY TO THE SPECIES OF ECHINOCHLOA IN HAWAI'|

1. Ligule represented by a fringe of hairs..........cccccviiiiiiiiid E..picta

1. Ligule absent (2).

2(1). Spikelets acuminate to awned, in 2-several irregular rows; longest raceme 2—-10 cm long
(3).

2. Spikelets acute to cuspidate; racemes seldom over 3 cm long, simple (4).

3(2). Spikelets mostly 3—-4 mm long; upper floret 2-3 mm long; lowest raceme often with sec
ondary branchlets............cooiiiiiiiiii E. crusgalli

3. Spikelets 3.8—-6.5 mm long; upper floret 3.5-5 mm long; racemes all simple...................
........................................................................................................... E..aryzoides

4(2). Racemes neatly 4-rowed, spikelets openly spaced, commonlylzbitgir length apart,
appressed to the axis, 1.5-3 mm long; lower floret male or barren....... E. colona

4. Racemes crowded with plump spikelets, congested into a dense lanceolate head; spikelets
2.5-4 mm long, purple tinged; lower floret barren...........cccccceevininnl E. utilis

Echinochloa oryzoidegArd.) Fritsch New staterecord, misidentification

The 2 collections cited below represent a new state reéCoedspecies, native to the
Mediterranean and Middle East, has not been collected in Hawai‘i since 1930, and in all
probability it is no longer in the stafEhe collections in BISH were originally incorrectly
identified asEchinochloa stagningRetz.) P Beauv, a species that apparently is not in
Hawai'i.

Material examinedO‘AHU : Honouliuli rice fields, 31 May 1928/an Zwaluwenber s.n.

(BISH 448746, 18762, 18763); Honolulu, Kapahulu Road, ParmedeMurseries, 17 Dec 1930,
Wlder s.n (BISH 118816).

Echinochloa picta(J. Kénig) PN. Michael New staterecord, misidentification
The following collection was originally identified by O’Connor (1990: 1534) as
Echinochloa stagningRetz.) P Beauv It is the only known collection oE. pictain
Hawai‘i, and its present status is unknowchinochloa pictas native to tropicahsia.
Material examinedO'AHU : Pearl Harbor Peninsula, in rice paddies, 15 ft, 30 Mar 1927,
Haddon 307BISH).

Echinochloa utilis Ohwi & Yabuno New staterecord

The following collection represents a new state record. Japanese millet has been cul
tivated on the island of Hawai'i in the past, but this is the only record of it as a volunteer
It probably was introduced as a contaminant in the grass seed planted in the experimental
plot. The status of the species in Hawai'i is unknown, but it is included here to call atten
tion to the possibility that the species still may occur as a member of the local weed flora.
Echinochloa utiliss native to Japan and China.

Material examined MAUI : East Maui, ‘Ulupalakua, Makawao, volunteer in experimental
grass plot, 3000 ft, 18pr 1937,Hosaka 1799BISH).

Echinochloa walteri(Pursh) Heller Misidentification

The collection cited by O’Connor (1990: 1534Fasvalteriwas an incorrectly iden
tified specimen of. crusgalli (L.) P. Beauv Echinochloa walterihas not been doeu
mented from the Hawaiian Islands.
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Material examinedO‘AHU : Wai‘anae, Makah#&alley, along bank of reservgit00 ft, 17 Jun
1936,Hosaka 137&BISH).

Ehrharta
Ehrharta erectaLam. New staterecord

Although collections ofEhrharta erecta from experimental grass plots at the
Hawai'i Agricultural Experimental Station on Haleakalere made in 1937 and 1943,
this is the first documented naturalized collection of the species.férsdifrom E.
stipoides the only other species of the genus in Hawai'‘i, by its often rugose, obtuse, awn
less sterile lemmad.he sterile lemmas dEhrharta stipoidesare attenuate and awned.
The species is native #frica.

Material examinedMAUI : Makawao Dairy23Apr 1979,Hobdy 492(BISH).

Ehrharta stipoidesLabill. Newisland record

The following collection represents a new island record for this species. It previous
ly was known from O‘ahu, Maui, and Hawai‘i (O’Conn@®90: 1536), and recently was
reported from Kaua'i (Lorencet al.,1995: 45).

Material examinedKAHO'OLA WE: Smugglets Cove, 25 Jan 199E]Ishoff 196(BISH).

Eragrostis
KEY TO THE SPECIES OF ERAGROSTISIN HAWAI ‘|
1. Spikelets falling entire, ovate, 6—16 MM [ONG........cccceevireeerineeeriiee e E. superba
1. Spikelets breaking up at maturity (or persisteri.ine} (2).
2(1). Rhachilla fragile throughout, its internodes falling with the adjacent floret; palea keels
conspicuously ciliate (3).
2. Rhachilla tough and persisting after the lemmas have fallen, at least in the lower half;
palea keels glabrous or obscurely ciliolate (4).
3(2). Panicle spiciform, woollyoften more or less interrupted; lemmas, or at least the,upper
with a few short stifhairs on lower part of Keel.........ccccoeeiiiiiiiinnin E. ciliaris
3. Panicle open, pyramidal to elliptic, rarely contracted and linear; lemma keels glabrous...
............................................................................................................. E..amabilis
4(2). Plants annual (sometimes short-lived perenni&.ipawiflora andE. unioloide$ (5).
4. Plants perennial (10).
5(4). Leaf-blades with wart-like glands on the gias; spikelets pallid green to leaden grey;
PAlEAS PEISISIENL.......eiiiiiiiiee et E..cilianensis
5. Leaf-blades without glands on the miass (6).
6(5). Palea deciduous (but florets falling very tardilyEnte) (7).
6. Palea persisting on rhachilla at maturity (9).
7(6). Spikelets ovate, 2-3.4 mm wide, the florets closely imbricate; panicle branches not
WROTIEA . E..unioloides
7. Spikelets linear to oblong, 0.7-2 mm wide; lowest panicle branches whorled (8).
8(7). Lemmas 2-2.7 mm long; grain oblong, 1-1.2 mm long; panicle axils glabrous or bearded
..................................................................................................................... E. tef.
8. Lemmas 1-1.6 mm long; grain ellipsoid, 0.6—1 mm long; panicle axils bearded.............
................................................................................................................. E..pilasa
9(6). Lowest panicle branches whorled; leaf-blades flat or involute, 2-5 mm vidd@arviflora
9. Lowest panicle branches not whorled..............cccoiiiiiiinininieennd E. pectinacea
10(4). Panicle not or scarcely engent from basal leaves, contracted, linear; leaf-blades rigid,
erect, forming a cushion 5—20 cm high...........ocoii e E. paupera
10 Panicle exserted well above basal leavés. (1

11('10). Upper glume as long as adjacent lemma or almost so (12).
11. Upper glume shorter than adjacent lemma (15).
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12(11). Panicle open, lanceolate to ovate, the branches spreading or ascending; leaf-blades most
ly flat, 2—-4 mm wide (13).

12. Panicle contracted, lineahe branches appressed; leaf-blades mostly convolute, 1-2 mm
wide (14).

13(12). Spikelets linear8—15-flowered; palea deciduous.............cccceeervneeenne E. atropioides

13 Spikelets oblong, 4—7-flowered; palea persistent...........cccccoeeveeviirennnnen. E. deflexa

14(12). Culms 60-100 cm high; leaves basal and cauline; panicle 15-30 cm Bnigptophylla

14. Culms 10-30 cm high; leaves basal; panicle 5-15 cm.long............... E. monticola

15(11). Leaf-blades coriaceous, $tib—10 mm wide; culms robust, erect, 40-100 cm high, in a
dense tuft; spikelets dark to greyish green (16).

15. Leaf-blades herbaceous; culms of moderate to slender stature (18).
16(15). Panicle contracted to spiciform, linear to lanceolate, the branches at lower nodes less than
B CIM 0N+ttt ettt b e e E..variabilis
16. Panicle open, elliptic to ovate, the branches at lower nodes more than 6.5 cm long (17).
17(16). Glumes and lemmas glabrOUS...........coiouiieriirieiiieeeeiiee e E..grandis
. Glumes, and sometimes lemmas, long ciliate ....E. fosbergii
18(15). Basal leaf-sheaths silky pubescent below and ridged..............cccoovveenne E. curvula

. Basal leaf-sheaths glabrous (19).
19(18). Basal leaf-sheaths strongly laterally compressed; spikelets dark green, the lemma tips free
giving @ serrate OULINE..........cociiiiiiiicrc e E..tenuifolia
19. Basal leaf-sheaths not flabellate; spikelets not obviously serrate (20).
20(19). Spikelets subsessile (pedicels less than 0.5 mm) in dense glomerate cluBtegtongata
20. Spikelets pedicelled (21).
21(20). Lateral pedicels 1-2 mm long, eglandutae spikelets borne close to the primary branch

B e snn e E..brownii
21. Lateral pedicels 2—-15 mm long, filiform, the spikelets evenly distributed (22).
22(21). Pedicels 2-6 mm long, with an annular gland................ccocceeenieen. E. leptostachya
22 Pedicels 5-15 mm long, eglandular (23).

23.(22). Panicle duse with sinuous branches; culms 60-160 cm high; spikelet oblong, the florets

spreading at 30-45 degrees from the rhachilla............ccccooeeennld E. trichodes
23. Panicle moderately divided with straight branches; culms 30-40 cm long; spikelets linear
the florets appressed to the rhachilla............ccccoviieiiiiieiiees E.. mauiensis
Eragrostis curvula(Schrad.) Nees New staterecord, misidentification

The following collections oEragrostis curula represent the 1st documentation of
the species on the northern Pacific islafid& 2 Kaho'olawe specimens cited below were
originally identified ad_eptochloa unineria (Presl) Hitchc. & Chase (#¥ren & Herbst,
1994;Warrenet al.,1994), a species which it superficially resembEescunula can be
distinguished by the presence of minute striations and silky hair at the base of the leaf
sheaths.

Material examinedO'AHU : ‘Ewa, mauka oWaronaVillage, uncommon in abandoned sugar
cane fields, 23 m, 1 Oct 1998agata 4437(BISH); KAHO'OLA WE: 1.25 mi due east of Pu‘u
Muiwi, volunteer in an erosion control test plot, 305 mAp4 1989Aschermann s.{BISH 634250);
Southeast of Lua Makika in experimental planting area, 16 Jan Wa8&@&n s.n(BISH 634223)

Eragrostis deflexaHitchc. New sland record

The following collection represents a new island record from the island of Maui.
Eragrostis deflexavas previously believed to be endemic to the islandsan&’L and
Hawai'i.

Material examinedMAUI : West Maui, slopes of Lihau, 27 Jan 19Bibbdy 2704, 2705, 2709
(BISH).
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Eragrostis grandisHillebr. Newisland record

The following specimen is poor and scapbyt appears to fit this species, at least
the low dry area formThis endemic species of lovegrass is now known from all the main
islands of Hawai'i except Ni‘ihau.

Material examinedKAHO'OLA WE: Central-western part of the island and below Lua-Ke
lialalo, 700 ft, 22Apr 1980,Cuddihy & Char 364BISH).

Eragrostis leptophylleHitchc. Newisland record

The following collection represents a new island recordfdeptophylla It previ
ously was believed to be endemic to the islandsanfli, Maui, and Hawai'i.

Material examinedKAHO'OLA WE: Makawao District, ‘Ale‘ale Stack, near Pu‘u Koa'e, 70
meters, 17 May 1992\bod et al. 1923(BISH).

Eragrostis leptostachyéR. Br.) Steud. New name and status

Eragrostis leptostachyaa native oAustralia, is naturalized in England and Belgium
(where it was introduced with wool frodustralia), and Easter Island and Hawai'i.
Eragrostis hosakaDegenerwhich was known only from the type collection on Moloka'i,
was recently cited as a new synonym of this species by Lazarides (1997THS )}
lowing collection represents a second record of the species in Hawai'i.

Material examined MOLOKA'l : Makolelau, below and west of Pu'u Kolekole, second
drainage to the east of the nearby contour road, abundant on windswept ridges and slopes, 2750-2800
ft, 27 Feb 1997Wbod 6039YBISH).

Eragrostis molokaiensist. John Taxonomicchange

The holotype of this species, listed beldvas been determined to Beagrostis
brownii (Kunth) Nees ex Steud., a species nativ@ustralia, which is naturalized in
Hawai'‘i on the islands of Moloka‘i, Maui, and Hawai'i.

Material examinedMAUI : East Maui, HaleakalCrater National Park, between Hosrser
Grove and Park Headquarters, in heath shrub, along trails7@ ft, 21 Jul 196%enrickson 3947
(holotype ofE. molokaiensi$t. John) (BISH).

Eragrostis pectinacedMichx.) Nees Newisland record
Eragrostis pectinacehas been documented from the island of Moloka'i; it previous
ly was known in the Hawaiian Islands from the islands of O‘alai, Maui, and Hawai'i.
Material examinedMOLOKA'l : East Kamiloloa Ridge, moist soil in a small erosion gully
1200 ft, 23 Jan 198&har & Hall 83.006(BISH); Kamakou Preserve, Kawela Section, upper Onini
Gulch, 2800 ft, 28 May 198Zuddihy 1223BISH).

Eragrostis pilosalL.) P. Beauv New island record, correction

Based upon the collection cited be]dwvagrostis pilosas here reported for the first
time from the island of &na'‘i. Although O’Connor (1990: 1538) cited collections of the
species from 3 islands (Moloka'‘i, Maui, and Hawai'i) in his distributional records for this
species, these records are based upon misidentifications: the Moloka'i specimen annotated
asE. pilosaactually isE. monticolathe Maui specimen E. pectinacegand the Hawaiian
specimen Eorbes 1.H) is E. leptophylla In an earlier publication, Lorenat al (1995:
45) reported the species from Kaua'i, thus it presently is known from 2 Hawaiian islands,
Kaua'i and lana'i. Eragrostis pilosawas first collected on the island ofita‘i in 1929
(Munro 466 BISH).
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Material examinedL ANA'| : Ka‘a, a grass introduced some years ago, 1500 ft, 21 Nov 1929,
Munro 466(BISH).

Eragrostis superbaeyr New staterecord

The following record oEragrostis superbaepresents the first state record of this
species in the Hawaiian Islands. It is naturalized at least at this one Idtaityative to
eastern and southefirica.

Material examinedHAWAI'l : Parker Ranch, in pasture near water tanks south of high&ay
Mar 1985,Funk & Hall 252(BISH).

Eragrostis tenuifolia(A. Rich.) Steud. New staterecord

The following collection citations represent a new state recorrmgrostis tenui
folia; it has been documented from 2 islands, O‘ahu and Hawai'i. It is distributed through
out the tropics.

Material examinedO‘AHU : Honolulu, University of Hawai‘i at Mihoa, occasional in lawn, 2
Feb 1988Nagata 3796BISH); HAWAI'l : South Kohala DistrictWaimea, along road above Lind
sey Subdivision to th&Vaimea Reservaqir2800 ft, uncommon, 12 February 19%¥erbst 9814
(BISH).

Hordeum

KEY TO THE SPECIES OF HORDEUM IN HAWAI'|
1. Rhachis tough, the spikelets persistent............ccoceveiriiiiiiiienniee e, H. vulgare
1. Rhachis fragile, disarticulating with the spikelets at maturity (2).
2(1). Lemma awn 18-50 mm long; weedy annual.............coccceeeviveeiinneenns H. murinum
2. Lemma awn 5-7 mm long; tufted perennial .H. brachyantherum
Hordeum brachyantheruniNevski New staterecord

The following collection documents a new state record; its present status in Hawai‘i
is unknown.Hordeum brachyanthemis native to East Siberia and NoAmerica.

Material examinedHAWAI'l : South Kohala Districi\Vaiki'i, rare in open pasture, 4000 ft, 18
Sep 1936Hosaka 1623BISH).

Hordeum leporinumLink Taxonomicchange

Hordeum leporinuniink (O’Connor, 1990: 1552) is now treated as a subspH.of
murinum Hordeum murinuntuds. subspeporinum(Link) Arcang, following the taxo
nomic concepts of Humphries (1980: 205).

Hyparr henia

Although the 3 species #fyparhenianaturalized in Hawai‘i previously have been
reported in the literature (O’Conndr990: 1554; Herbst &/agner 1996: 1), there is no
key to assist in their identificatiohe following key is included to rectify this deficiency

KEY TO THE SPECIES OF HYPARRHENIA IN HAWAI ‘|

1. Spikelets With red hairs..........ccccoiviiiiiiii H..rufa
1. Spikelets with white hairs or glabrous (2).
2(1). Base of individual racemes in the pair filiform, unequal, glabrous or softly hattyhir ta

2. Base of individual racemes in the pair flattened, subequdly séftose... H. dregeana
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Ischaemum

KEY TO THE SPECIES OF | SCHAEMUM IN HAWAI ‘I
1. Lower glume of sessile spikelet distinctly winged abowve........................ l. indicum
2. Lower glume of sessile spikelet not, or obscurefynged (2).
2(1). Back of rhachis with a basal circular pore between internode and pedicginor ense
2. Back of rhachis without a distinct circular pore..........ccccoceevviiieiiieeiiinenn. l..byrone
Ischaemum indicum(Houtt.) Mert New staterecord

The following collection documents a new state recésdhaemum indicunis
native toAfrica andTropicalAsia.

Material examinedMAUI : Pi‘ina‘au Valley Road, disturbed roadside by forest reserve gate,
11 Jan 1995Hobdy 3726BISH).

Koeleria
Koeleria macrantha(Ledeb.) Schult. Taxonomicchange

This species was incorrectly cited by O’Connor (1990: 155Kaehleria nitida
Nutt., a synonymKoeleria macranthds native to Europe and temperétsia, but has
been widely introduced to other areas.

Leptochloa
Leptochloa uninervia(C. Presl) Hitchc. & Chase&orr ection

Leptochloa uninera is presently known in Hawaiian from the islands from Kaua'i,
O‘ahu, Moloka'i, Maui, and Hawai'i; it was incorrectly reported from Kaho'olawertw
ren & Herbst, 1994), a record based upon misidentified specimé&ragbstis cuwula.

Leymus
Leymus triticoideqBuckley) Pilger New staterecord
A single collection of.eymus triticoidesnade in 1936 indicates that this species was
naturalized in at least 1 locality in Hawai‘i at that time; its present status is unknown.
Material examinedHAWAI‘l : North Hilo District, Mauna Kea, Humu‘ula Sheep Station,
occasional in open pastures, 12 Sep 1886aka 160%BISH).

Lolium
Lolium multiflorum Lam. Newisland record

The following collection extends the range laflium multifloum to include the
island of Moloka'i; it is now documented from all the main islands except Ni‘iina’L,
and Kaho'olawe.

Material examinedMOLOKA'l : Poholua, Jun 191Forbes 99.MBISH).

Melinis
KEY TO THE SPECIES OF MELINIS IN HAWAI ‘|
1. Spikelets villous with silky pink, tan, or silvery hairs, without prominent veins; leaves
SCENIESS. ...ttt ettt sttt ettt ettt e st n et et e e M..repens
1. Spikelets glabrous or occasionally pubescent, with conspicuously ribbed veins; leaves
smelling of INSEEd Oll..........ccuviiiiiiece e M..minutiflora

Melinis repens(Willd.) Zizka Taxonomicchange

In a detailed discussion of the genera, Zizka (1988: 55) stated thAfriten
species oMelinisandRhynchelytunmtergrade to such an extent that to maintain the sep
aration of the genera is untenabldcholaenais accepted as a valid genus, but is not in
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Hawai'i. Rynchelytum repens(Willd.) Hubbard,R. mseumStapf & Hubbard ex Bews,
Tricholaena epens(Willd.) Hitchc., andT. roseaNees are names occurring in the
Hawaiian literature for this taxon.

Muhlenbergia
Muhlenbergia mexicangL.) Trin. New staterecord

A second species dfluhlenbegia is here reported for the Hawaiian Islands. It is
known from a single collection made on Maui in 1933, and its present status is unknown.
It differs fromMuhlenbegia miclospermathe other species of the genus naturalized in
Hawai'i by its mucronate lemmas that are about as long as the glumes, and its contracted
panicle inflorescence; in contraMuhlenbegia microspermahas lemmas with a flexu
ous awn, the glumes are about 1/3 the length of the lemmas, and its inflorescence is an
open panicle. It is native to Nor&merica and northern Souftmerica.

Materials examinedMAUI : Makawao, 5 Sep 1933t. John s.n(BISH 456802).

Panicum
Panicum coloratumL. Correction

Although O’Connor (1990: 1567) gives the distribution of this species in Hawai‘i as
the islands of Maui and Moloka'i, there is but 1 authentic specimBarmtum coloratum
in the herbarium at the Bishop Museum, a collection by Hodd&saka 2448cited by
O’Connor) cultivated in an experimental grass plot on Mduisecond specimen
(Takeuchi & Imada 2970from Moloka'i, originally identified a®. coloratum appears to
be an unknown species &fanicum Apparently P. coloratumis not naturalized in
Hawai'i.

Material examinedMAUI : Makawao, HaleakalBranch Substation, Hawahgricultural Ex
perimental Station, 4 Sep 1939psaka 2448BISH); MOLOKA'l : Mo‘omomi, common bunch
grass in proposed sand-mining tract (parcel 8), 30 Oct T@&6uchi & Imada 297(BISH).

Panicum fauriei var. carteri New island record
(Hosaka) Davidse
Formerly reported from O‘ahu, Moloka'i, and MaBanicum fauriewvar. carteri has
now been documented fronanha'i.
Material examinedL ANA‘l : Kukui Point, near sea level, 7 Mar 1993bdy et al. 3581
(BISH).

Panicum faurieiHitchc. var fauriei New sland record

Based upon the following specimens, the nominate varieBanicum faurieialso
has now been documented from the island afai. This variety has been documented
from all the main islands except Ni‘ihau and Kaua'i.

Material examinedLANA'l : between Manele and Hulupo‘e Bays, uncommon in sand in
Prosopisthickets, 1 Sep 198%Jagata 3359BISH); Manele Baycommon in acrid scrub behind
Manele Bay 100 ft, 7 Sep 198%Jagata 3372, 337@BISH).

Panicum koolauenséd. St. John & Hosaka Newisland record

The following collection represents a new island record, the first record of this
species outside the summit of the central Ko‘olau Mountain range on Jfadspecies
was treated in O'Connor (1990: 1526)Qishanthelium koolaueng&t. John & Hosaka)
C.A. Clark & Gould following the taxonomy of Clark & Gould (1978). Most botanists
now accepDichantheliumas a subgenus &anicum
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Material examinedMAUI : West Maui, Keahikad Bog, ‘Eke Trail, 3000 ft, 22 Oct 1980,
Hobdy 933(BISH); West Maui, ‘Eke Crater450 ft, 9 Nov 1982\edeios et al. 321(BISH).

Panicum longivaginatumSt. John Taxonomicchange

In 1987, shortly before thlanual of the flowering plants of Hawaias sent to
press, St. John (1987) published 32 new species and varietRaicim One of St.
Johns new taxaP. lineale was accepted in thdanuat we here accept a second taRRa,
longivaginatum as being stitiently distinct to warrant recognition at the specific level.
Panicum longivaginaturis perennial, 62—71 cm tall, the entire plant nearly glabrous; leaf
sheath 5-1 cm long, pilose ciliate, blade 10-13 mm wide; panitlelB cm long; spike
2.8-3.1 mm long, fusiform-elliptic; lower glume 0.3—0.6 mm long, fan—shajedchar
acteristic features that set this species apart from other members of the genus in Hawai'i
are its stif lanceolate leaves and short clasping lower glume.

Material examinedHAWAI'l : South Hilo District, UppekVaiakea Forest Reserve, Power
Line Road, pole 27, ca 2 mi south of the junction with the Saddle Road, 5300 ft, 21 Jul 1981,
Gustafson 240(BISH - type).

Panicum pellitumTrin. New sland record

Although Hooker &Arnott (1832: 100) merely state “Sandwich Islands” for the type
locality of Panicum affindHook. & Arnott, the label on the holotype clearly indicates that
the type locality is the island of O‘ahiis P. affineis considered a synonym Bf pelli-
tum(O’Connor 1990: 1571), this specimen extends the distributional rangepeflitum
to O‘ahu; it also is recorded from the islands of Ni‘ihadnd'i, Maui, and Hawai'i
(O’Connor 1990: 1571).

Material examinedO‘AHU : a photograph of the holotype (K) in BISH.

Panicum tenuifoliumHook. & Arn. New sland record

Based upon the following collectioRanicum tenuifoliunmas now been document
ed from all the main islands except Ni‘ihau and Kaho'olawe.

Material examinedKAUA'l : Waimea Canyon State Park at the beginning of Kikail, 1
Aug 1969,Henrickson 406@QBISH).

Paspalidium
Paspalidium distangTrin.) Hughes New staterecord

St. John (1973: 35) lists 2 speciesRaspalidiumin Hawai'‘i: P. jubiflorum (Trin.)
Hughes andP. radiatumVickery; neither are mentioned in O’Coni®treatmentPaspa
lidium radiatumis now considered a synonympmfdistangSimon, 1990: 80)The St John
reference td”. jubiflorum probably comes from Rotarcompilation of Hawaiian grasses
(Rotar 1968: 285), and apparently is without documentation, but 2 specimBrdisifins
are extant in the Bishop Museum and this species should be considered as part of the
Hawaiian floraThe 2 collections documenting its presence follow:

Material examinedNI'IHAU : Short grass that appeared on its own on Ni‘ihau, 1 Nov 1939,
Munro s.n.(BISH 640212); Kiekie, cultivated pasture grass, 50 Ap21949,St. John 2366(BISH).

Paspalum

KEY TO THE SPECIES OF PASPALUM IN HAWAI ‘I
1. Upper glume fringed with a ragged papery Wing...........ccccevevveeenunenn. P. fimbriatum
1. Upper glume wingless (2).
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2(1). Spikelets with a ciliate fringe from ngin of upper glume (3).

2. Spikelets glabrous to pubescent but without a ciliate fringe (5).

3(2). Racemes paired; plant stoloniferous; spikelets yellow..................... P. conjugatum

3. Racemes 3-20; plant tufted (4).

4(3). Racemes mostly 3-7; spikelets 2.8—-4 mm long.. P. dilatatum

4. Racemes 10-20; spikelets 2—2.8 mm [0NG...........coovveeiriiieeniienieeenin P..urvillei

5(2). Upper floret BrowWn............oooiiiiiiic e P..scrobiculatum

5. Upper floret pallid or yellow (6).

6(5). Spikelets borne singly; racemes paired (rarely 3-5) (7).

6. Spikelets paired (8).

7(6). Upper glume paperyglabrous; spikelets ovate-elliptic, flattened......... P. vaginatum

7. Upper glume thinly coriaceous, obscurely puberulous; spikelets ovate, plump ................
............................................................................................................. P..distichum

8(6). Spikelets suborbiculat.3-1.4 mm long; racemes numerous (10-)15-B0Opaniculatum

8. Spikelets elliptic, 2-2.7 mm long; racemes few 5-10(-15)............ P. macrophyllum

Paspalum macrophyllunH.B.K. New staterecord

The following collection documents a new state recoré&mpalum maaphyllum
The species is native to So#thmerica.

Material examinedHAWAI'l : South Kona, lands of Kapua, makai of main highway below
macadamia nut orchard, 351 meters, 12 Mar 1884d¢da, Char& Motley 94-9(BISH).

Pennisetum
KEY TO THE SPECIES OF PENNISETUM IN HAWAI ‘I

1. Inflorescence reduced to a cluster of 2—4 subsessile spikelets enclosed in uppermost leaf-
sheath, with long protruding filaments and stigmas.............cccccoc.... P. clandestinum

1. Inflorescence a spiciform panicle, conspicuously exserted (2).

2(1). Rhachis of panicle with decurrent wings below scars of fallen involucres; upper lemma
coriaceous, shinyeadily deciduouUsS..............cccevveeiiirieiiienieeieenn P..polystachion

2. Rhachis cylindrical or with angular ribs, but these not expanded into winged brackets
below the scars; upper lemma firmly membranous, dull, resembling the lower (3).

3(2). Panicle oblong; spikelets 9-14 mm long; involucral bristles 40—70 mm long, plumose .....
................................................................................................................ P.villasum

3. Panicle linear; spikelets 4—8 mm long; involucral bristies 6—40 mm long (4).

4(3). Involucres borne on a linear stipe 1-3 MM [ONG.........cccocveviiiiieneennne. P. setaceum

4. Involucres without a stipe, at most with a conical or oblong foot 0.5(-1) mm long (5).

5(4). Peduncle pubescent to hirsute below panicle, involucres containing 1-5 spikelets ............
........................................................................................................... P..purpureum

5. Peduncle glabrous below panicle; involucres containing 1 spikelet (6).

6(5). Involucres with 1 bristle noticeably longer than the rest; culms 75-200 cm high; leaf-
blades 1-5 MM WIE.........ccoiiiiiiiieiiieec e P..complanatum

6. Involucres with the inner bristles subequal.............cccccconiiiiinns P. macrostachyum

Pennisetum complanatuniNees) Hemsl. New staterecord

The following collections oPennisetum complanatudocument the presence of this
species in Hawai'i. It is known to be naturalized on the islands of O‘atng‘iLand
Hawai'i, and is native to CentrAmerica.

Material examinedO‘AHU : Kailua, Ka'imi Farm, in semi-moist place in bull paddock, 13 Nov
1938,Cooke s.n(BISH 120173)L ANA'l : Kaiholenaliili‘i, 2000 ft, 13Apr 1929,Munro 404(BISH);
Ka'a, Kanepu'u, local patch in grassy pasture, 1700 fA#&31939,Hosaka & St. John 195@ISH);
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HAWAI'l : Pu‘u Kapu, Parker Ranch, planted pasture, spreading by seed, 2700 ft, 2 J&waa3203
(BISH); In old abandoned garden near Parker Ranch Headquasers1936,Whitney H29BISH).

Pennisetum villosunR. Br. New staterecord

The following record oPennisetum villosunmepresents the first state record of this
species in the Hawaiian Islands. It apparently was naturalized at least at this 1 maality
its present status is unknovirhe plant is native to northeastéica andArabia, and has
been introduced elsewhere as an ornamental.

Material examinedHAWAI'l : North Kona, Hu‘'ehu‘e, growing nicely by Mgtillmans house,
eaten by horses, Jun 1938edenbey s.n.(BISH 120181).

Phalaris
KEY TO THE SPECIES OF PHALARIS IN HAWAI'|
1. Spikelets in clusters of 6-7, only the central 1 fertile, the cluster falling as a whole ....
............................................................................................................... P..paradoxa
1. Spikelets single, all fertile, their glumes persisting after the spikelets have fallen (2).
2(1). Sterile lemmas 2, equal, broad, d¢af/2-2/3length of fertile; annual.... P. canariensis
2. Sterile lemmas 1, sometimes 2 but then markedly unequal, subulate or scale-like, less than

1/2 length of fertile (3).

3(2). Glume wings toothed or erose: sterile lemma 1, often reduced to a tiny scale; annual......
................................................................................................................... P..minor

3. Glume wings entire; sterile lemmas 1 or 2, well developed; perennial.. P. aguatica

Phalaris aquatical.. New staterecord

Apparently this species has been naturalized in Hawai‘i since 1932, at least, but has
consistently been misidentified; the following collections document its presence en 2 Ha
waiian islands: Maui and Hawai®halaris aquaticds native to the Mediterranean area,
but has been widely introduced to other parts of the world.

Material examinedMAUI : Kula, along side of HaleakaCrater Road near homes, growing in
patches and overtopping orchard grass, 20 Jul 198Bdy 1654(BISH); Makawao, Haleakal
Branch Station of the Hawafigricultural Experimental Station, cultivated, 30 May 19BBsaka
2449(BISH); HAWAI'l : Pu‘u Kapu, Parker Ranch, 2,700 ft, 30 May 193&art 253(BISH).

Phalaris tuberosavar. stenoptera Correction
(Hack.) Hitchc.
Two of the specimens cited for the previous spediesdka 244@ndEwart 253
were originally incorrectly identified d@halaris tubeosavar. stenopterathese undoubt
edly were the collections referenced by O’Connor in his treatment of Hawaiian grasses
(O’Connor 1990: 1483)There is no evidence that this taxon is in Hawai'i.

Phragmites
Phragmites australigCav) Steud. Correction

The specimens listed &hragmites karkgRetz.)Trin. in O’'Connor (1990: 1483)
are incorrectly identified specimen$ Phragmites australisa cosmopolitan species of
temperate and subtropical regions.

Polypogon

KEY TO THE SPECIES OF POLYPOGONIN HAWAI‘I
1. Glumes awnless; pedicel wholly deciduous.............ccceeiiiiiiinieniieieee P. viridis
1. Glumes awned (2).
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2(1). Plants perennial; glume awns 1.5-3 mm long; pedicel wholly deciduBumiterruptus

2. Plants annual (3).

3(2). Glume awns 4-7 mm long, at least twice length of glume; pedicel disarticulating towards
the tip, leaving a persistent StUMP...........ccceeeviiieiiieeeiieeeeee P..monspeliensis

3. Glume awns 0.6-3 mm long, half to X%ength of glume; pedicel wholly deciduous
.................................................................................................................... P..fugax

Polypogon fugaxNees New staterecord, correction

The following collection was identified and cited by Hitchcock (1922: 156) in his
treatment of the Hawaiian grassesPasutosaPoir. (now considered a synonym Bf
interruptug, an incorrect determinatiohis specimen is the only documented record of
P. fugaxin Hawai'i, and its present status is unknown.

Material examinedO‘AHU : Nu‘uanu Pali, along face of moist ¢ifL7 Jun 1916Hitchcock
13789(BISH, K).

Polypogon viridis(Gouan) Breistr Taxonomicchange

Following the taxonomy ofutin as prescribed in tHdora Europaea(Tutin, 1980:
236), Agrostis semiveicillata (Forssk.) C. Chr(O’Connor 1990: 1494) is now consid
ered a synonym d?olypogon viridigGouan) Breistr a species native from S Europe to
NW India. Agrostisspecies, such asgrostis semiveicillata, with spikelets falling entire
are now included ifPolypogon

Rytidosperma
KEY TO THE SPECIES OF RYTIDOSPERMA IN HAWAI I
1. Lemma 3-awned, the laterals 6—8 mm long; lemma with gima&rand sometimes 2 dor
sal tufts, otherwise glabrous and shiny...........ccceeciiiiniiiie R. pilosum
1. Lemma 1-awned, the lobes with or without a mucro up to 1 mm.loriRy semiannulare

Rytidosperma pilosungR. Br) Connor & EdgarTaxonomicchange

During his study of the grass subfamiAyundinoideae in New Zealand, Zotov
(1963) recognized that thAustralian, Tasmanian, and New Zealand taxa formerly
referred to the genuBanthoniaformed a sufciently distinct entity to warrant being
maintained as a separate genus. He named the §eteganthonieand transferred into
it the 2 species oDanthonianaturalized in Hawai‘i, among others. Connor & Edgar
(1979) transferred the species Rgtidosperma,an earlier nameThe plant treated as
Danthonia pilosaR. Br. by O'Connor (1990: 1522) should be considered a species of
Rytidosperma.

In a recent papetinder (1997) proposed a new genus and transferred this species
into it forming the new combinatioAustiodanthonia pilosgR. Br) H.P Linder It is
unknown if this new taxonomic concept will be adopted by others working with the
Danthonieae.

Rytidosperma semiannulare Taxonomicchange
(Labill.) Connor & Edgar
The plant treated d3anthonia semiannularR. Br. by O’Connor (1990: 1522) was
transferred to thgenusRytidospermafollowing the classification of Connor & Edgar
(1979).
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Schizachyrum
Schizachyrium scopariunfMichx.) Nash New island record

Schizachyrium scopariuhms been reported from Kaua'i (Lorereteal.,1995).The
following collections document its presence as a naturalized species on Oiateark
est records of the species in Hawai'i are from experimental grass plots on O‘ahu and Maui
(Hosaka 2620, 2459

Material examinedO'AHU : Honolulu, Pensacola Street Hawaikagricultural Experimental
Station, cultivated in a grass plot, 25 Nov 19#ihsaka 2620(BISH); Ko‘olauloa, Pupukea-
Paumalu, Ko'olau Mountains, 600 ft, 5 Dec 198/&gata & Bkeuchi 3743BISH); Ko‘olauloa,
Pupukea-Paumalu, Ko'olau Mountains, 500 ft, 6 Dec 19&¥gata & TBkeuchi 3750(BISH);
MAUI : Makawao, HaleakalSubstation, HawaiiaAgricultural Experimental Station, 2100 ft, eul
tivated in a grass plot,Mpr 1939,Hosaka 2454BISH).

Setaria
Setaria parviflora(Poir) Kerguelen Taxonomicchange

In the classification of M. Kguelen (1975), this is the correct name for the species
referred toS. gracilisKunth by O’Connor (1990: 1592).

Sorghum
KEY TO THE SPECIES OF SORGHUM IN HAWAI ‘|
1. Racemes fragile, rhizomes present...........coccevveiieiiieiic e S..halepense
1. Racemes tough or tardily disarticulating, rhizomes absent (2).
2(1). Grain lage, commonly exposed by the gaping glumes; sessile spikelet persistent ...........
............................................................................................................... S..hicolor
2. Grain enclosed by the glumes; sessile spikelet persistent or tardily deciduous..................
..................................................................................................... S..x.drummondii
Sorghumx drummondii New staterecord

(Steud.) Millsp. & Chase

Soghumx drummondiiis the earliest hybrid name f&: aundinaceunx S. bicot
or crossesA segregate from this complex is widely grown as a fodder crop under the
namesS. sudanensgPiper) Stapf. It was first collected as a cultivated plant probably on
O‘ahu in 1913 Forbes s.n.BISH 120422).

Repesentative specimens examin@tAHU : University of Hawai‘i Minoa, quarry area, 50 ft,
19 Mar 1966 Herbst 25(BISH); Ko‘olau Poko,WaikaneValley, growing in ditch along Kameha
meha Highway10 ft, 23 Jan 1988Jagata 3794BISH); Pali Highway along roadside at runaway
truck ramp, 12 Oct 198%)’Connor s.n(BISH 502873)L ANA‘l : Kanepu‘u, 12 Nov 192Munro
475(BISH). HAWAI'l : Kohala, cultivated, 100 m, Sep 19B8rnum 48BISH).

Sporobolus
KEY TO THE SPECIES OF SPOROBOLUSIN HAWAII
1. Panicle branches, at least the loverwhorls; upper glume as long as spikelet (2).
1. Panicle branches not whorled (3).
2(1). Panicle open and pyramidal at maturity; spikelets 1.6-1.8.mm.... S. pyramidatus
2. Panicle spiciform, linear; spikelets 1.8—2.5 MML......c..ccoocvieiiiiieiiienenns S. piliferus
3(1). Leaf-blades convolute, coriaceous, fstipanicle spiciform, sometimes untidily so;
spikelets 1.5-2.5 MM I0NQG........ccoiiiiiiiiie e S..virginicus
3. Leaf-blades herbaceous, flat when fresh (6).
4(3). Stamens 2 (5).

4. Stamens 3 (6).
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5(4). Panicle open; spikelets 1.2—1.6 MM 1QNQ..........ccoccverriiieiiiieenieee e, S. diander

5. Panicle branches 0.5-2 cm long, distant, appressed to the axis, densely crowded with dark
green spikelets 1.5-2 MM lONG........ccoiiiiriiiiiiiee e S.elongatus

6(4). Panicle narrowly pyramidal; branches slendiexuous, 5-15 cm long, spreading hori
zontally at anthesis; upper glume obtuseé;1/2 as long as spikelet.. S. pyramidalis

6. Panicle linegrcontracted to spiciform; branchesfstihostly 1-2 cm long, ascending or
appressed to the axis (7).

7(6). Lemma and palea scarcely longer than top of grain at matwitgaping; spikelets 1.5-2
mm 1oNg; UPPEr GIUME ACULE .......oeeiiiieiiiiie et S..indicus

7. Lemma and palea exceeding the grain by up to its own length, gaping open; spikelets
2.1-2.5 MM IONG. ittt S..africanus

Sporobolus africanugPoir) Robyns &Tournay New island record, correction

All Bishop Museum specimens originally identified &goobolus indicusk. Br.
collected on the island of Maui were misidentified; they are specimeBgaxbolus
africanus Also, the specimen d. indicus(Warren KAH-90-6 BISH) cited byWarren
(1993) as a new island record for the island of Kaho'olawe actually is this siSymies.
bolus indicushas not been documented from Maui or Kaho'olawe the following col
lection represents a new island record3poobolus africanus

Material examinedKAHO'OLA WE: NE rim of Lua Makika Craterd48 m, 19 Sep 1990,
Warren KAH-90-6(BISH).

Sporobolus elongatuf. Br. New staterecord

The following collection documents the presenc&pbobolus elongatuas a nat
uralized species on the island afna'i. Its present status is unknowBpoobolus elon
gatusis native toAustralia.

Material examinedL ANA'l : Kamoku, 1500 ft, introduced grass growing in several places on
the uplands, Aug 1925,Munro 706(BISH).

Sporobolus piliferugTrin.) Kunth New staterecord

The following collection represents a new state recor&amobolus pilifeus The
species is found throughout the tropics.

Material examinedHAWAI‘l : Hapuna Beach State Park, on median strip in parking lot; cush
iony clumping grass growing in gravelly soil, 25 Feb 198%gda, Char& Motley 94-3(BISH).

Sporobolus pyramidali® Beauv New staterecord

The following collection represents a new state recor&fmmobolus pyramidalis
a species native #frica and SAmerica.

Material examinedHAWAI'l : Captain Cook, Nokukano Development site makai of belt road,
common on rocky substrate along the pasture roads near the wooded part of fhenkiten.
(BISH).

Trisetum
Trisetum flavescenglL.) P. Beauv New staterecord

Trisetum flavescensas collected only once in Hawai‘i, in 1942; it is unknown if the
species is still present in the state.

Material examined MAUI : Makawao, Haleakala Substation of the Hawagricultural
Experimental Station, in pasture, 2100 ft, 17 Jul 18##5aka 2603 (BISH).
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Trisetum inaequaléNVhitney Correction
The 6 collections cited below comprise the known collections documenting the pres
ence ofTrisetum glomeratunKunth) Trin.on the island of &na'i. All 6 are misidentified
specimens ofrisetum inaequaleapparentlyl. glomeratums not known from the island.
Material examinedL ANA'l : Waiakeakua, 18 Jul 192Fjunro 154(BISH); Ka‘'ohai, 19 Mar
1916,Munro 317(BISH); Kalama, 19 Mar 1914Junro 317(BISH); and 3 Munro collections with
out collection numbers, dates, or exact localities also in the Herbarium Pacificum (BISH 120608,
120610, 12061).

Acknowledgments

D. Claytons participation was supported by National Science Foundation grant BSR
8912364.We thank the stfof the Herbarium Pacificum of the Bishop Museum, K.
Anderson, J. FisheC. Imada, B. Kennedyand G. Staples; and the Smithsonian insti
tution, S. Rehm, R. Shannon, andWagner for invaluable assistance during the various
stages of this long term projeé&nd finally, we appreciate the comments Warren
Wagner and Scott Miller on an earlier draft of this pagegatly improving it.

Literatur e Cited

Clark, C.A. & F.W. Gould. 1978.Dicantheliumsubgenudurfosa(PoaceaeBrittonia 30:
54-59.

Connor, H.E. & E. Edgar. 1979.RytidospermaSteudel KotodanthoniaZotov) in New
ZealandN.Z. J. Bot17(3): 311-37.

Gibbs Russell G.E., L. Watson, N.P. Barker, M. Koekemoer, L. Smook H.M. Anderson
& M.J. Dallwitz. 1990 Grasses of Southeffrica: an identification manual with keys,
descriptions, distributions, classifications and automated identification and informa
tion retrieval flom computerized datdlemoirs of the botanical survey of Soitfica
No. 58. National Botanic Gardens, Botanical Research Institution, Pretoria. 437 p.

Herbarium Pacificum Staff. 1997. New Hawaiian plant records for 1986shop Mus.
Occas. Pap49: 18-19.

Herbst, D.R. & W.L. Wagner. 1996. Contributions to the flora of HawaM. Bishop Mus.
Occas. Pap46: 8-12.

Hillebrand , W. 1888 Flora of the Hawaiian Islands description of the pharmsgams and
vascular cyptogams C. Winter, Heidelbeg; Williams & Norgate, London; B.
Westermann & Co., Nework. 673 p.

Hitchcock, A.S. 1922.The grasses of HawalMem. B.PBishop Mus8: 101-230.

Hooker, W.J. & G.A.W. Arnott. 1830-1841Botany of Captain Beecheyboyage; com
prising an account of the plants collected by Messrs. Lay and Collie, and other officers
of the expedition, during the voyage to the Pacific and Bertgait, performed in His
Majestys ShipBlossom under the command of CaptaivlFBeecheyR.N., R.S., &
A.S., in the years 1825, 26, 27, and R8&rts 1-10. Henry G. Bohn, London. 485 p.

Hughes G. D'O. 1995. New Hawaiian plant records.Bishop Mus. Occas. Pag2: 1-10.

Humphries, C.J. 1980.Hordeum p. 204—05In: Tutin, T.G.,V.H. Heywood, N.A. Buges,
D.M. Moore, D.H.Valentine, S.MWalters & D.A.Webb, eds.Flora Europaea Vol.

5. Cambridge University Press, Cambridge. 452 p.

Kerguelen, M. 1975. Les Gramineae (Poaceae) de la flore Francaise. Essai de mise au point
taxonomique et nomenclaturaleejeunia(n.s.)75: 1-343.

Lazarides, M. 1997.A revision of Eragrostis (Eragrostideae, Eleusininae, Poaceae) in
Australia.Aust. Syst. BolLO: 77-187.



38 BISHOPMUSEUM OCCASIONAL PAPERS:No. 55, 1998

Linder, H.P. 1997. Nomenclatural corrections in Rgidospermaomplex (Danthonieae,
Poaceae)lelopear(3): 269-74.

Lorence D.H. & T.W. Flynn. 1997. New naturalized plant records for KauBishop
Mus. Occas. Papt9: 9-13.

. TW. Flynn & W.L. Wagner. 1995. Contributions to the flora of Hawai‘i. 1lI.
Bishop Mus. Occas. Papl: 19-58.

O’Connor, P. 1990. Poaceae, p. 1481-1604WagnerW.L., D.R. Herbst & S.H. Sohmer
Manual of the flowering plants of Hawai2 vols. University of Hawaii Press &
Bishop Museum Press, Honolulu. 1,853 p.

Rotar, P.P. 1968.Grasses of HawaiiUniversity of Hawaii Press, Honolulu. 355 p.

St. John, H. 1973. List and summary of the flowering plants in the Hawaiian Islands.
Pacific Tropical Botanical Garden Memoir Number 1. Pacifiopical Botanical
Garden, Lawa'i. 519 p.

. 1987. Diagnoses d?anicumspecies (Gramineae). Hawaiian plant studies 149.

Phytologia63: 368—95.

. 1988. Diagnoses of some phanerogamae. Hawaiian plant studi¢zhy&fogia
64(3): 177-78.

Simon, B.K. 1990. A key to Australian grassesQueensland Department of Primary
Industries Information Series Q189019, Brisbane. 150 p.

Smith, P.M. 1980.Bromus p. 182-189In: Tutin, T.G.,V.H. Heywood, N.A. Buges, D.M.
Moore, D.H.Valentine, S.MWalters & D.A.Webb, eds.Flora Europaea Vol. 5.
Cambridge University Press, Cambridge. 452 p.

Tsveley N.N. 1976. [Grasses of the Soviet Union, pdj. Academy of Sciences of the
USSR, V.L. Komarov Institute of BotanyNauka Publishers, Leningrad. 1,196 p.
[Translated from the Russian and published for the Smithsonian Institution Libraries,
and the National Science Foundatit¥ashington, DC, byAmerind Publishing Co.
Pvt. Ltd., New Delhi, 1983.]

Tutin, T.G. 1980.Polypogon p. 235-36In: Tutin, T.G.,V.H. Heywood, N.A. Buges, D.M.
Moore, D.H.Valentine, S.MWalters & D.A.Webb, eds.Flora Europaea Vol. 5.
Cambridge University Press, Cambridge. 452 p.

Veldkamp, J.F. 1974 A taxonomic revision obichelachneEndl. (Gramineae) with some
new combinations itipaL. andOryzopsisMichx. Blumea22: 5-12.

Wagner, W.L. & D.R. Herbst. 1995. Contributions to the flora of Hawai'i. .[\ew
records and name changBghop Mus. Occas. Pap2 13-27.

., D. R. Herbst & S. H. Sohmer. 1990.Manual of the flowering plants of Hawai’i

2 vols. University of Hawaii Press a&nd Bishop Museum Press, Honolulu. 1853 p.

., R. Shannon & D.R. Herbst. 1997. Contributions to the flora of Hawai\fl.
Bishop Mus. Occas. Pag8 51-65.

Warren, S.D. 1993.Spopobolus indicugL.) Br. — new record for Kaho‘olaweNewsl.
Hawaii. Bot. Soc31(3&4): 43.

., S.G. Aschmann & D.R. Herbst. 1994.The plants of Kaho'olawdJSACERL

Special Report EN-94/05. 33 p.

., & D.R. Herbst. 1994. More records for Kaho'‘olawsews|. Hawaii. Bot. Soc.
331): 1, 3.

Zizka, G. 1988. Revision der Melinideae Hitchcock (Poaceae, Panicoid@bk)th. Bot
138 1-149.

Zotov, V.D. 1963. Synopsis of the grass subfariityundinoideae in New ZealanN.Z. J.
Bot. 1(1): 78-136.




