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Notes on Two Alien Taxa ofRumexL. (Polygonaceag
Naturalized in the Hawaiian Islandst

SeERGEIL. MosyakiN (M.G. Kholodny Institute of Botany, National Academy of Sciences of
Ukraine, 2 Tereshchenkivska Str., Kiev, 252601, Ukraine) &
WAaRREN L. WAGNER? (Department of Botany, MRC-166, National Museum of Natural History,
Smithsonian Institution, Washington, D.C. 20560, USA)

During his stay at the National Museum of Natural History, Smithsonian Institution,
Washington DC (US), in October 1995, the senior author studied specimens of alien taxa
of the genufkRumexL. (Polygonaceae) collected in the Hawaiian Islands. As a result of
these studies, 2 taxa new for the archipelago were discovered in the US collections, and
among the BISH specimens sent on loan, one of wiRcmex conglomeratudurray)
was briefly reported in last yeat4BS Record§Wagneret al, 1997) Here we report an
additional subspecies &. crispusnaturalized in the archipelago, give descriptions of
both species, and provide a revised key to all of the speciearéxin the Hawaiian
Islands. Abbreviations in the key follow Wagregral. (1990).

Rumex conglomeratusdurray, Prodr. Stirp. Goetting: 52. 1770.
Vernacular names: clustered dock, clustered green dock.

Erect perennial herbs, normally glabrous (or occasionally lower surface of leaves indistinctly
papillose along veins); stems 3-8(-12) dm long, branched in the 2ipgometimes branched with
several stems from the base). Basal and lower cauline leaves oblong-lanceolate, obovate-lanceolate,
or lanceolate, normally (5-)10-30 long, 2.0-6.0 cm wide; base broadly cuneate, rounded or truncate
(rarely subcordate); apex subacute (occasionally obtuse); margin entire to weakly undulate.
Inflorescences terminal, lax, interrupted, broadly paniculate, occupying the 2ippérthe stem;
branches of inflorescence simple or nearly so; almost all but uppermost verticils with subtending
leaves (panicle leafy at least in low&8 of its length). Flowers usually perfect, ca. 10-20 in dense
remote verticils. Pedicels slender, short (ca. 1-4(-5) mm long, i.e. about as long as valves, or slight-
ly longer), articulated in the proximal3 or occasionally near the middle; articulation distinctly
swollen. Valves (inner tepals) at maturity oblong-lanceolate, oblong, lingulate, ca. twice as long as
wide, 2-3 mm long, usually 1-1.6 mm wide; base cuneate or truncate, apex obtuse; margins entire;
tubercles 3, equal or subequal in size. Nuts (achenes) dark reddish-brown, ca. 1.5-1.8 mm long,
1.0-1.4 mm broad. 2 n = 20 (Jaretzky, 1928; A. Love, 1986).

This species is native to Europe, western and southwestern Asia and northernmost
Africa (Rechinger, 1958, 1964). It is also widely naturalized in many regions of the world.
For example, it is comparatively widely distributed and completely naturalized in North
America, mostly in the eastern part of the United States and along the Pacific Coast from
southern British Columbia (Canada) to Mexico (for more details see Rechinger, 1937;
Dawson, 1979). Judging from available herbarium specimens (consulted in GH, MO, NY,
and US), it seems to be quite common in California, coastal regions of Oregon and
Washington.

Rumex conglomeratutogether with the closely relat&l sanguineuk., belongs to
Rumexsubgen.Rumexsect. RumexsubsectConglomeratiRech. f. (Rechinger, 1937).

This subsection is very close to subséxitusifolii Rech. f. (Rechinger, 1937). Hybrids
R. conglomeratus R. obtusifoliud_. (R. x dufftii Hausskn.) andR. conglomeratus R.
crispusL. (R. x sagorskiiHausskn.) are known from Europe and could be expected in the
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Hawaiian Islands where the naturalized ranges oveRamex conglomeratus often
confused with immature specimensofobtusifoliussince young valves of the latter usu
ally have very indistinct teeth, and their shape is similar to that obnglomeratuDue
to that occasional confusion, distributionRafconglomeratum NorthAmerica is in need
of additional study; some of the literature records for it may in fact refer to young speci
mens of the more common speciBs obtusifolius

Within its native range in EurasRumex obtusifoliugs differentiated into several
subspecies: the predominantly west&n obtusifoliussubsp.obtusifolius,the eastern
subsp.sylvestris(Wallr.) Rech. f., an intermediate central European sutrapsiens
(Simonkai) Rech. f., and a montane sulssgalpinugSchur) Simonk. (for more details
see Cavers & Harpet964; Lousley & Kent, 1981; Rechingd®58, 1964)As correctly
noted inWagneret al. (1990), only the typical subspecies is known from the archipelago
so far However the second subspecies is occasionally known as introduced in North
America, and could be found in Hawai'i in the future.

Material examinedKAUA'l : Koke'e State Park, Mohihi Rd. near Camp Sloggett, disturbed
roadside; ca.100 m, 26 May 1984\, L. Wagner et al. 537QUS [2 ]).

Rumex crispud.. subspfauriei (Rech. f.) Mosyakin étv. L. Wagneycomb. et stat. nov.
Rumex faurieiRech. f., in Feddes Repert. Sp. N88: 358. 1934Type: Insula Sachalien, circa
Korsakof, 28August 1908Faurie 652(holotype, G; isotyped)V, LE!).

Rumex crispugvernacular names: curly dock, yellow dock) is notorious for its
extremely wide morphological variabilithigh ecological plasticityand almost ces
mopolitan distribution. Originally native probably only to temperate Eurasia, now this
species occurs almost everywhere in the world. Not surprisingigerous infraspecific
taxa and segregate species were described Rthirispuss. |. Many of these taxa appear
to represent minor or populational variation of no taxonomic significaiese variants
are apparently not confined to any particular geographical area. Howwearerare other
patterns within the overall variation within tRe crispuscomplex that are geographical
and/or ecological races, and these deserve recognition at the subspecies level. For exam
ple, in the second edition Bfora Europaea 3 subspecies were recognized witRircris
pus(Stace, 1989; Rechinger993). InAsian material oR. crispuss. |., Rechinger (1949)
recognized 6 varieties; howeyée did not cite any specimenspkf crispusrom Japan,
but noted that the Japanese plants with smatiere acute valves, longer pedicels, and
smaller achenes most probably belongR téaurieiRech. f.Rumex fauriewas described
from the southernmost part of Sakhalin Island, near Korsakov as a species closely related
to R. crispusAs discussed belgwve here treat this entity as a subspecieR.afrispus
According to Rechinger (1949), the diagnostic characters for distinguishing these 2 taxa
are: 1)R. crispus“Valvae 3.5-5(-6.5) mm longae et latae, valde variabiles, rotundato- vel
oblongo-cordatae, plerumque obtusae rarius acutiusculae. Nux (2-)2.5-3(-3.5) mm longa.
Pedicelli perigonio ca. duplo longiores”R) fauriei “Valvae 3-3.5(-4% 2—3 mm, ovato-
vel subcordato-triangulares acutae. Nux 2.5 mm longa. Pedicelli tenuissimi perigonio
2-3-plo longiores”The only specimens d®k. faurieicited by Rechinger in the 2 men
tioned publications were the type collection and additional collection from the Kurils
(“Shikotan,Ohwi 1139 in herb. Ups.”). No particular localities of this taxon were cited
for Japan or Chin&pparently because of thig faurieihas been generally ignored in the
Japanese and Chinese floras and manualat best, cited as a synonymRafcrispusor
R. japonicudHoutt. [=R. crispusrar. japonicus(Houtt.) Makino;R. crispussubspjapon
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icus (Houtt.) Kitamura]. HoweverR. japonicusis a species more closely relatedRo
stenophyllud.edeb. than td&R. crispusand can be distinguished from the latter in having
fruiting valves minutely but distinctly dentate in the upper half, as well as by its broader
leaves with cordate or abruptly truncate badeere is no doubt that native specimens
identical withR. faurieiare known from Japan, as well as from eastern China.

In Russian botanical literature the statusRoffaurieiwas also rather uncertain.
Voroshilov (1966) accepteR. faurieias a distinct species and, following Rechinger
description, distinguished it from. crispushby its “valves ovate or narrowly triangular
ovate, subacute at apex; pedicels 2-3 times as long as valeessi{Noy 1966: 159),
when the typicaR. crispushas “valves ovate-orbicular or broadly ovate, obtuse or-suba
cute at apex; pedicels less than 2 times as long as valves”. Subsequertshi(®y
1982), he changed his opinion and reduéedfauriei to synonymy ofR. crispus.
However he noted that “plants from Sakhalin and Kuril Islandfedifrom the western
plants [. . .] in having smaller fruiting valves 3—-3.5 mm long, slightly erose afimsar
The last character (erose mias of valves) is not peculiar R. faurieis. str The species
rank forR. faurieiin the Russian Far East was restored byelev (1987, 1989), who also
reported it for the “Sino-Japanese region”, evidently after consulting somé\&ast
specimens deposited at LE. In the key and descripfi@vglev has somewhat modified
diagnostic characters 8. fauriei and noted its narrower leaves (as compared to those of
R. crispuss. str), as well as tubercle being developed usually only at 1 of the 3 fruiting
valves (this character is peculiar also Rorcrispusvar. unicallosus.

In our opinion, the size of valves and acheneR.igrispussubspfauriei is not the
most essential character that distinguishes it fRorarispussubsp crispus For example,
the cultivated Hawaiian specimetéples & Kadowaki 892BISH) and also some
Japanese and eastern Chinese plants have valves ca. (3.7-)4(-4.5) mm long, more or less
subacute to almost obtuse at apex. Howawany native Eagisian specimens dheR.
crispusaggregate share such distinctive combinations of characters as comparatively long
pedicels, lax inflorescences with remote whorls, leaves almost flat, or at least not-so undu
late at magins as inR. crispuss. str In addition, all leaves are narrpusually narrowly
lanceolate, lanceolate-linear or even linear (especially in the infloresc@hég)mor
photype is strikingly dferent in habit from the typical Europe& crispus as well as
from most of its ecological forms found among weedy cosmopolitan strains of the species.
Individual characters dR. crispuss. str andR. faurieioften integrade into each other
and intermediate forms do occur in the regions where these taxa are sympatric. Because
of that, we believe that species statusRofaurieiis hardly appropriatét the same time,
it definitely represents a morphotype (geographical race) confined to the clearly outlined
geographical area in Far East, and it is therefore appropriate to treat it as a subspecies.
Since it is hardly possible now to find any specieRwiexhat is not sympatric, at least
partly, with the synanthropiR. crispuss. str (most probably introduced in the Far East),
the intermediate forms connecting sulsgspusand subspfauriei possibly developed as
a result of hybridization between these taxa.

Apparently R. crispussubsp.fauriei was introduced to Hawai‘i from Eaésia—
either intentionallybeing brought as a medicinal plant by Japanese or Chinese immigrants,
or accidentallyin ship ballast, with agricultural products, seeds of cultivated plants, etc. Its
present status in the Hawaiian flora is rather uncertain and needs additional study



42 BISHOPMUSEUM OCCASIONAL PAPERS:No. 55, 1998

Material examinedL ANA'l : Kaiholena, 17 Mar 19145. C. Munp 284, 309BISH); Lalakoa,
1700 ft. 13 Jan 193@. C. Munp 502(BISH). O‘'AHU : Honolulu, MinoaValley, grounds of H.L.
Lyon Arboretum, 3860 Mnoa Rd., cultivated in Herb Garden, said to be used medicinally by
Chinese, 6 May 199%;. Staples &A. Kadowaki 89ZBISH).

Most of the specimens &. crispuscollected in the Hawaiian Islands deposited at
BISH belong to the typicadR. crispussubsp.crispus However 2 additional noteworthy
specimens are discussed here.

The first specimen is represented by a small portion of fruiting inflorescence, 1
deformed basal (or lower cauline) leaf, and small young rosette with a portion of caudex.
Judging from the size of fruiting valves (ca. 4.0-5.5 mm long and broad), the plant could
beR. patientiaL. However the material is insfitient for exact identification, since spec
imens with comparatively lge valves occasionally occur among southern formR. of
crispusas well.

Material examinedL ANA‘l : Dole Pineapple Plantation, weed in new land to be planted with
pineapples in 1964, 14ug.,J. W Smith, Jrs.n.(BISH).

The second specimen evidently belongsRtocrispus but has unusually Ige,
unequal subglobose or ovate tubercles with minutely punctate surfec&agest tuber
cles in most of flowers reach ca. 2.2-2.6 mm long, and are almost as broad a%/eajves.
large tubercles often occur in littoral (coastal) or alluvial (riparian) taxRuofiex This
character may be regarded as an adaptation to hydrochory (i.e. dispersal of diaspores by
water). Lage tubercles, often subequal to fruiting valves, are typical for coastal docks
belonging to diferent infrageneric taxa. For example, in the sedixilaresRech. f. sub
sect. Salicifolii Rech. f., very lage tubercles are found iR. pallidusBigel. (coastal
marshes and dunes, sandy and rocky beaches from Newfoundland to MassacRusetts),
crassusRech. f. (Pacific coast in California and Oregdy) transitoriusRech. f. (along
the Pacific coast from northern half of California to soutiidaska). Parallel forms with
large tubercles are known also in the sectumexsubsectMaritimi Rech. f..Rumex
persicarioided.. (coastal regions from Quebec to N¥ark), andR. ochotskiufkech. f.

(Far East from northern Japan to the Okhotsk Sea region, especially Sakhalin and Kuril
Islands). Infraspecific taxa dR. crispuswith large tubercles, namely subdfitoreus
(Hardy) Akeroyd and subspuliginosus(Le Gall) Akeroyd are known in the coastal
regions of western Europe (see Lousley & Kent, 1981; Stace, 1989; Rechinger (revised
by Akeroyd), 1993)The Hawaiian plant is very similar in its characters toRherispus
subsplittoreusand indeed may be a collection of it introduced to the archipelago.

Specimen examine@:AHU : Honolulu, Liliha Street, garden éinie Ho (plant used to cure
sprains), Jun 1932my Sueho s.n.(BISH).

KEY TO SPECIES OF RUMEX IN THE HAWAIIAN |SLANDS
1. Shrubs, subshrubs, or scandent shrubs (lianas), usually woody at least near the base; stems
normally with regularleafy axillary shoots that tend to develop secondary axillary inflores
cences (often overtopping primary ond®)ifnexsubgenRumesect AxillaresRech. f.] (2).

1. Perennial herbs; stems mostly erect, solitary or several from the base, not branching below
terminal paniculate inflorescence, usually without axillary shoots (4).
2(1). Leaves usually undulate, bases of lower leaves cordate (sometimes on Nihoa upper leaves

with bases broadly cuneate); the 2 sides of a single arm of a mature nut subparallel, the angle
very narrowly acute; mgins of arms of mature nuts without a conspicuous rim; plants usu
ally at least sparsely pubescent, sometimes glabrous; N, K,.CR. albescendillebrand

2. Leaves flat or only slightly undulate, bases of lower leaves broadly cuneate to truncate
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(sometimes on Maui and Moloka'i subcordate); the 2 sides of a single arm of a mature nut
distinctly diveging, the angle ca. 4pmaugins of arms of mature nuts with a conspicuous
rim; plants glabrous or occasionally (Hawai‘i) pubescent in the inflorescence (3).

3(2). Erect shrubs, stems 7-10 dm long; leaves thick and somewhat glossy; inflorescences
green or yellowish green, relatively narrow and erect; on lava flows,. H..................
................................................................................. R. skaitdbegener & |. Degener

3. Scandent shrubs or lianas, stems (8-)20-200 dm long; leaves not especially thick{or some
times relatively thick in open areas and at high elevations on East Maui and Mauna Kea,
Hawai'i), dull; inflorescences red or rarely green and sometimes tinged red, open and
spreading, usually pendent (or often erect in high elevation populations on Maui and Mauna
Kea, Hawai'i); usually in woodland or forest, Mo, M,.H...... R. giganteudV. T. Aiton

4(1). Plants dioecious (rarely polygamo-monoecious); flowers unisexual. Basal and lower
cauline leaves normally hastate at base, with spreading acute lobes. Pedicel with evident
articulation near the base of perianth segments. Inner perianth segments (valves) not
enlaged at maturityor rarely with barely visible free wing not more than 0.1-0.2 mm
broader than achene; rgars entire; tubercles absenRymexsubgen.Acetosella
(MEISN.) RECN. f.].ieeiiiiiie e Rumex acetosella

4. Plants monoecious [extremely rarely dioecious specimens occur in some species]; flow
ers normally bisexual, or sometimes bisexual and unisexual within the same inflores
cence. Leaves usually not hastate or sagittate. Pedicel normally articulated near the mid
dle, or in the basal haNalves clearly enlgred at maturityevidently broader and longer
than achene; mgins entire or variously dentate; tubercles present or absent (5).

5(4). Valves triangularwith 3-5 distinctly hooked teeth on each side; apex also hooked; tuber
cles absent, or mid-vein indistinctly swollétumexsubgenRumexsect.Rumexsubsect.
AcCranCistoN RECH. fo.....coiiiiii e Rumawrbr Campd.

5. Valves variable, mgins entire, indistinctly erose, or dentate, but never with hooked teeth
and apex; tubercles usually present (6).

6(5). Valves dentate at ngins; teeth triangulasubulate, normally at least 0.3 mm long, or
longer often evident even in flowerfumexsubgen.Rumexsect. Rumexsubsect.
ObtusifoliiRECN. f. ..o Rumex obtusliolius

6. Valves entire at mgins, or rarely minutely and indistinctly erose (7).

7(6). Valves oblong-lanceolate, oblong, lingulate (tongue-shaped), ca. twice as long as wide,
entire at magin. [RumexsubgenRumexsect.RumexsubsectConglomeratiRech. f.]
............................................................................................ Rumex conglomeratys

7. Valves suborbiculaovate, or ovate-triangulaga. as long as wide (or at least always dis
tinctly less than twice as long as wide), entire or indistinctly erose girmfRumexsub
gen.Rumexsect.RumexsubsectCrispi Rech. f.]........ccceieiiinnenn Rumex crispuk.
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