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ABSTRACT

The genera Chenopodium L. and Dysphania R. Br. (Chenopodiaceae) are re-defined. In this
article, we consider only the taxa that occur in North America and are mentioned in the
forthcoming Vol. 4 of the Flora of North America north of Mexico (FNA), because these
nomenclatural novelties should be validated prior to the publication of the FNA volume. North
American taxa with glandular trichomes, which were previously placed in Chenopodium subgen.
Ambrosia AJ. Scott, are transferred to the genus Dysphania R. Br. emend. Mosyakin &
Clemants. Eighteen new combinations in Dysphania are validated at sectional (4), subsectional
(3), and species (11) levels.

The present article is a continuation of our previous publications on infrageneric taxonomy
of the genus Chenopodium L. sensu lato and related genera of Chenopodiaceae [21-23]. In the
course of preparing treatments for the Flora of North America north of Mexico (FNA) and Flora
of China (in preparation), new data came into light, which necessitated the present publication.

The policy of the FNA Project is to publish all taxonomic novelties separately, prior to the
corresponding FNA volumes. We validate here the new combinations only for taxa that occur
in North America and are mentioned in our FNA treatment. Other taxa belonging to
Dysphania, as well as additional taxonomic and phylogenetic arguments, will be considered in
more detail in our forthcoming publications.

It is widely recognized that the genus Chenopodium L., in its currently accepted broad
circumscription, is polyphyletic, and in fact represents an artificial conglomerate of taxa rather
than a natural monophyletic unit.

C. Linnaeus recognized Chenopodium and Blitum L. as separate genera, but at the same
time treated in Chenopodium some species currently placed in Sugeda Forssk. ex J.F. Gmelin,
Bassia All., and Kochia Roth [16]. Many segregate genera were proposed later by other authors:
Teloxys Mog., Roubieva Moq., Ambrina Spach, Neobotrydium Moldenke, etc. Nomenclatural
and taxonomic history of these taxa can be found in literature [1-6; 15; 18-20; 25-37].

The presence of glandular trichomes seems to be a character of high phylogenetic and
taxonomic importance in Chenopodiaceae in general and in Chenopodieae in particular. Types
of trichomes were used for delimitation of genera, tribes and even subfamilies of the family.
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Both glandular trichomes and «mealy» bladder hairs of Chenopodiaceae seem to have common
origin: they probably evolved from multicellular uniseriate (non-branched) hairs. The role,
morphology, and possible evolutionary significance of these peculiar trichomes of Chenopodium
s. 1. and other Chenopodiaceae were extensively discussed in several publications [8, 26, 30—
32, etc.].

According to R.C. Carolin [8], Chenopodieae with glandular hairs probably separated from
Chenopodieae with bladder hairs even at a more basal (earlier) phylogenetic level than the point
of divergence of the latter from Atriplicinae. P.G. Wilson [38] noted that the hair type appears
to represent a fundamental divergence of phylogenetic significance and the resulting groupings
are supported by other less assessable characters found in the leaves, flowers and fruit.

A.W. Weber [35] adopted the name Teloxys Moq. [18] for the group of glandular taxa and
transferred several species of glandular Chenopodium to Teloxys. The latter was published
simultaneously with Roubieva Mogq,, and thus, if only these two generic names are considered,
Weber’s choice should stand. However, the generic name Dysphania pre-dates both Teloxys and
Roubieva, and «... [1]f Teloxys, Orthosporum, and Dysphania are amalgamated then the oldest
name Dysphania should be adopted.» [38].

The genus Dysphania R. Br. was described by R. Brown [7] as a genus similar or related
to Chenopodiaceae («Chenopodeis affinia»). Later it was shifted from a mere section in
Chenopodium [1-2] to the only genus of a separate family Dysphaniaceae, or even a
representative of [llicebraceae [see discussion in 4, 9-12, 17, 25, 29, 36-38]. Recently almost
all authors agreed that Dysphania is a comparatively small (6-10 species) Australian genus,
which occupies a satellite position beside Chenopodium.

However, Dysphania in its traditional circumscription has no distinct characters clearly
separating it from other «glandular chenopods» previously placed in Chenopodium subgen.
Ambrosia A J. Scott. Reduction in the number of perianth segments to four is observed in the
transitional section Tetrasepala Aellen described by P. Aellen [2] in Chenopodium and
subsequently transferred by A.J. Scott [29] to Dysphania. The parallel trend in reduction of
perianth is also evident in many representatives of Chenopodium subgen. Blitum (L.) L. Hiitonen.
Inflated perianth segments at maturity and a trend toward development of dense spike-like
inflorescences are also evident not only in Dysphania s. str., but also in South American members
of the group usually referred to as Chenopodium ambrosioides aggregate. The formation of
spike-like inflorescences is one of several general trends in morphological evolution of
Chenopodiaceae [13-14]. However, many evolutionary trends in Chenopodiaceae are reversible.

Contrary to the viewpoint expressed by A.J. Scott [29], the Australian monotypic genus
Scleroblitum (= Chenopodium sect. Atriplicina Aellen) does nol belong to «glandular
chenopodsy». P.G. Wilson [36-37] correctly noted its affinity to Monolepis Schrad. and
Chenopodium sect. Thellungia Aellen, In our opinion, Scleroblitum is rooted in Chenopodium
subgen. Blitum and is best treated as a separate section of the latter.

Accumulated evidence testify to a close unity and integrity of «glandular chenopods»,
including Dysphania, which is the earliest valid name for the whole group at the genus level.
After considering various taxonomic and nomenclatural options, we came to the conclusions
that (1) separation of «glandular chenopods» (Dysphania) from «mealy chenopods»
(Chenopodium) is inevitable, and (2) any attempts to further segregate the resulting genus
Dysphania into narrower natural units of the genus or subgenus level are not feasible now, but
could be possible in the future after additional morphological, molecular, cladistic and
phytogeographical studies of the group.

Dysphania R. Br. emend. Mosyakin & Clemants differs from Chenopodium s. str. in having
peculiar types of glandular hairs, a trend toward development of vertical seeds (which is also
peculiar to some groups in Chenopodium subgen. Blitum), patterns in its leaf shape (leaves
pinnatisect to erose-dentate, rarely almost entire) and venation (lateral veins above the base of
the leaf are usually better developed than in Chenopodium), and regularities in development of
its inflorescence. Biochemical and karyological characters separating Dysphania and
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Chenopodium are already available for some species [24, 27-28], but these aspects are in need
of special additional studies.

VALIDATION OF NEW COMBINATIONS
Dysphania R. Br. 1810, Prodr. Fl. Nov. Holl.: 411; emend. Mosyakin & Clemants

1. Dysphania sect. Orthospora (R. Br.) Mosyakin & Clemants, comb. nov.
Basionym: Chenopodium sect. Orthosporum R. Br. 1810, Prodr. Fl. Nov. Holl.:407.
Type: Chenopodium pumilio R. Br. [Dysphania pumilio (R. Br.) Mosyakin & Clemants],
see A J. Scott [29].
~ Blitum L, sect. Orthosporum (R. Br.) C.A. Mey. in Ledeb. 1829, F1. Altaica 1: 11, pro parte.
— Chenopodium X1IV. Carinata Standley, 1916, North Amer. FL. 21: 27 (unranked).

1. Dysphania pumilio (R. Br.) Mosyakin & Clemants, comb. nov.
Basionym: Chenopodium pumilio R. Br, 1810, Prodr. Fl. Nov. Holl.: 407.
— Teloxys pumilio (R. Br.) W.A. Weber, 1985, Phytologia 58 (7): 478.

2. Dysphania carinata (R. Br.) Mosyakin & Clemants, comb. nov.
Basionym: Chenopodium carinatum R. Br. 1810, Prodr. Fl. Nov. Holl.: 407.

3. Dysphania cristata (F. Muell.) Mosyakin & Clemants, comb. nov.
Basionym: Blitum cristatum F. Muell. 1858, Transact. Philos. Inst. Victor. 2: 73.
— Chenopodium cristatum (F. Muell.) F. Muell. 1864, Fragmenta Phytographiae Aunstraliae 7: 11.

1L Dysphania sect. Adenois (Moq.) Mosyakin & Clemants, comb. nov.
Basionym: Ambrina sect. Adenois Moq. 1840, Chenop. Monogr. Enum.: 39, - Chenopodium
sect. Adenois (Mog.) L.E. Simén, 1996, Anales Jard. Bot. Madrid 54 (1): 138.
Type: Chenopodium ambrosioides L. (lectotype, designated by L.E. Simon, 1996, Lc: 138.)
— Chenopodium sect. Ambrina Hook. f. in Benth. & Hook. f. 1880, Gen. Pl. 3; 51.
— Chenaopodium XI11. Ambrosioidia Standiey, 1916, North Amer. Fl. 21: 26 (unranked).
— Chenopodium sect. Nigrescentia Aellen, 1973, Acta Bot. Acad. Sci. Hungar. 19 (1-4): 3.
Opinions vary regarding the proper species mncept m this section. Some authors recognize
just one extremely polymorphic species Chenopodium amb inides with numerous infraspecific
taxa, while others prefer to recognize several (fmmZ toaboul 10-12) species [4-6,27,29-32 etc.].

4. Dysphania ambrosioides (L.) Mosyakin & Clemants, comb. nov.
Basionym: Chenopodium ambrosivides L. 1753, Sp. PL: 219.
— Teloxys ambrosioides (L.) W.A. Weber, 1985, Phytologia 58 (7): 477.

5. Dysphania anthelmintica (L.) Mosyakin & Clemants, comb. nov.
Basionym: Chenopodium anthelminticum L. 1753, Sp. Pl.: 220.

6. Dysphania chilensis (Schrad.) Mosyakin & Clemants, comb. nov.

Basionym: Chenopodium chilense Schrad. 1832, Ind. Sem. Horti Goetting. (1832): 2.
— Chenopodium vagans Standley, 1916, North Amer. Fl. 21; 26.

— Teloxys vagans (Standley) W.A. Weber, 1985, Phytologia 58 (7): 478.

11L. Dysphania sect. Roubieva (Mog.) Mosyakin & Clemants, comb. nov.

Basionym: Roubieva Moq. 1834, Ann, Sci. Nat. Bot. (Paris), sér. 2, 1: 292,

Type: Roubieva multifida (L.) Mog. [Dysphania multifida (L.) Mosyakin & Clemants],
the only species originally included in Roubieva by A. Moquin-Tandon (1. ¢.).

— Chenopodium sect. Roubieva (Mog.) Rouy in Rouy & Foucaud, 1910, FL. Fr. 12: 53.

~ Chenopodium subgen. Ambrosia sect. Adenois subsect. Roubieva (Mog.) L.E. Simén,
1996, Anales Jard. Bot. Madrid 54 (1): 138.

7. Dysphania multifida (L.) Mosyakin & Clemants, comb. nov.
Basionym: Chenopodium multifidum L. 1753, Sp. P1.: 220.
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— Roubieva multifida (L.) Moq. 1834, Ann. Sci. Nat. Bot. (Paris), sér. 2, 1: 293.
— Teloxys multifida (L.) W.A. Weber, 1985, Phytologia 58 (7): 478.

IV. Dysphania sect. Botryoides (C.A. Mey.) Mosyakin & Clemants, comb. nov.
Basionym: Chenopodium sect. Botryoides C.A. Mey. in Ledeb. 1829, F1. Alt. 1: 410.
Type: Chenopodium betrys L. [Dysphania botrys (L.) Mosyakin & Clemants], see
A). Scott [29].
~ Ambrina sect. Botryois Moq. 1840, Chenop. Monogr. Enum.: 36, pro parte, nom. illeg.
— Chenopodium sect. Botrys W.D.J. Koch, 1837, Syn. F1. Germ. Helv.: 607, pro parte, nom. illeg.
This section is represented by three subsections (see below, IV-a, TV-b, and IV-c).

IV-a. Dysphania sect. Botryvides (C.A. Mey.) Mosyakin & Clemants subsect. Botrys (Aellen
& Iljin) Mosyakin & Clemants, comb. nov.

Basionym: Chenopodium sect. Botryoides subsect. Botrys Aellen & Iljin, 1936, F1. URSS
6: 46. [ Chenopodium sect. Botrys W.D.J. Koch, 1837, Syn. Fl. Germ. Helv.: 607, pro parte, nom.
illeg.]

Type: Chenopodium botrys L. [ Dysphania botrys (L.) Mosyakin & Clemants], see A.J. Scott [29].

— Chenopodium X11. Botryes Standley, 1916, North Amer. Fl, 21: 25 (unranked).

— Neobotrydium Moldenke, 1946, Amer. Midl. Nat. 35: 330.

8. Dysphania botrys (L.) Mosyakin & Clemants, comb. nov.
Basionym: Chenopodium botrys L. 1753, Sp. PL: 219,
— Teloxys botrys (L.) W.A. Weber, 1985, Phytologia 58 (7): 477.

9. Dysphania schraderiana (Schult.) Mosyakin & Clemants, comb. nov.

Basionym: Chenopodium schraderianum Schult. in Roem. & Schult. 1820, Syst. Veget.
6: 260.

~ Teloxys schraderigna (Schult.) W.A. Weber, 1983, Phytologia 58 (7): 478.

— Chenopodium foetidum Schrad. 1808, Ges. Naturforsch. Freunde Berlin Mag. 2: 79, non
Lam. 1779.

1V-b. Dysphania sect. Botryoides (C.A. Mey.) Mosyakin & Clemants subsect. Incisa (Standley)
Mosyakin & Clemants, comb. nov.
Basionym: Chenopodium XI. Incisa Standley, 1916, North Amer. FL. 21: 25 (unranked).
Type: Chenopodium incisum Poir. [= Dysphania graveolens (Willd.) Mosyakin &
Clemants], the only species originally included into the group /ncisa by P.C. Standley [33].

10. Dysphania graveolens (Willd.) Mosyakin & Clemants, comb. nov.
Basionym: Chenopodium graveolens Willd. 1809, Enum. Pl. Horti Berol. 1: 290.
~ Teloxys graveolens (Willd.) W.A. Weber, 1985, Phytologia 58 (7): 478.

— Chenopodium incisum Poir. in Lam. 1811, Encyel. Mét. Suppl. 1: 392.

IV-c. Dysphania sect. Botryoides (C.A. Mey.) Mosyakin & Clemants subsect. Teloxys (Moq.)
Mosyakin & Clemants, comb. nov.

Basionym: Teloxys Moq. 1834, Ann. Sci. Nat. Bot. (Paris), sér. 2, 1: 289.

Type: Teloxys aristata (L.) Moq. [Dysphania aristaia (L.). Mosyakin & Clemants], the
only species included by A. Moquin-Tandon (L. ¢.) in Teloxys.

— Chenopodium sect. Teloxys (Mog.) G. Beck in Reichenbach, 1908, Icon. Fl. German.
Helvet. 24: 116.

— Chenopodium sect. Botryoides C.A. Mey. subsect. Teloxys (Mog.) Aellen & Iljin, 1936,
Fl. URSS 6: 47.

— Chenopodium X. Aristata Standley, 1916, North Amer. FI, 21: 25 (unranked).

11. Dysphania aristata (L.) Mosyakin & Clemants, comb. nov.
Basionym: Chenopodium aristatum L. 1753, Sp. P1.: 221.
— Teloxys aristata (L.) Moq. 1834, Ann. Sci. Nat. Bot. (Paris), sér. 2, 1: 289.
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CJI. Mocaxin, C.E. Knemanme

HOBI HOMEHKJIATYPHI KOMBIHALLI B POJII DYSPHANIA R, BR. (CHENOPODIACEAE):
TAKCOHH @JIOPH IIBHIYHOT AMEPHKH

lacTaTyT b ixH im. M.I X HAH Yxpainn, s, Knis, Yipaina

Bpyiivcsxuit Goranizanit can, Bpyicais, Heo-Hopx, CILA

IepernauyTo mexi Ta obcar pouis Chenopodium L. 12 Dysph R. Br. (Chenopodi ). B nani# crarri
posrnasyTi mame i KOTPi T cx y [iniuniil AMCpHLI Ta IFAIYIOTRCA ¥ SCTBEPTOMY TOMI
wnopw Ilismigaol Amepuzny (Flora of North America north of Mexico), ockinsin ui nosi xomGinamii ma-
10Tk GyTH Banigusosani ao myGnikanil BiANOBIAROTO TOMY,

IMipni 7 XiT 3 JANOIMCTHM ONYIEHHAM, KOTPi pasi i no Chenopodi
subgen. Ambrosia A.). Scott, nepepeneni no pony Dysphania R. Br. emend. Mosyakin & Clemants.
Bicimpanirs nosux xomBinauiii y poai Dysphania sanpononosani Ha pisni cexuifi (4), nincexuiit (3) Ta

Bugis (11),

CJI Mocaxun, C.3. Krewanme

HOBLIE HOMEHKJIATYPHBIE KOMBHHALIMH B POLE DYSPHANIA R. BR.
(CHENOPODIACEAE): TAKCOHBI ©JI0PhI CEBEPHOM AMEPHKH

Hucraryr 6 um. HIL X HAH Vi 1, . Kien, Yxp

Bpy i 6 il can, Bpyxiuan, Hmn-ﬁupx, CIIA

Ilepecyorpens rpasnus i obbem pogos Chenopodium L. w Dysphania R. Br, (Chenopodiaceae). B nannoi
CTATBE P PEHB TO/ILKD TE & Cepepuoil Amep H YDOMHHAIOTCH B

qmcpmu Tome adnopw Cepeproit Auepmm» (Flora of North America north of Mexico), nocxoasxy TH

HOBRIE KOMOHHAIME JOEHE GWTh BATHAMIHPOBANK K MyGMHKAIMH COOTBETCTRYIOMIENO TOMA.
C o o % Ch

1

subgen. Ambms:aAJ Scott, nepeseicHE B poanpMnm R.Br emend Mosyahn & Clemants. [Tpeanoxens
BOCEMHAILETE HOBEIX komMGumauuil s poxe Dysphania va yposne cexuuil (4), nogcexmuii (3) u aupos (11).
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