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IN SPITE OF THE FOCUS in recent years on the ragweeds and their rela-
tives as sources of allergenic pollen, they are poorly understood biologically
and taxonomically. Systematic controversy has centered particularly about
the question of the possible congeneric nature of the so-called “true rag-
weeds,” Ambrosia spp., and ‘“false ragweeds,” Franseria spp. Linnaeus
(1753 ) established the genus Ambrosia for modern use with the description
of four species, Ambrosia trifida, A. elatior, A. artemisiifolia and A. mari-
tima, all of which were based upon earlier descriptions. Cavanilles (1793)
established the closely allied genus, Franseria, with the description of the
single species F. ambrosioides. The similarity of the two genera was
recognized by Cavanilles, as is shown by the specific epithet (ambrosioides)
he chose for his species and by a statement in the description that he con-
sidered the new genus to be intermediate between the ragweeds (Ambrosia)
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and the cockleburs (Xanthium), “genus mediam inter Ambrosiam et
Xanthiam” (p. 78). Since the time of Linnaeus and Cavanilles, as we
have continued to explore and catalog the floras of the New World, the
close affinity of these genera has become ever more apparent, and
numerous instances of confusing intermediacy have been remarked be-
tween them. This is exemplified by a statement made by T. 5. Brandegee,
in 1889, in his description of Franseria acuminata: “This is another of
the forms which too closely connects the genus with Ambrosia” (p. 171,
italics mine). Recently Shinners (1949) reviewed the genus Franseria
for central Texas, and stated, “This genus cannot be distinguished from
Ambrosia except by mature fruit, and the difference . . . warrants the
recognition of a subgenus at most” (p. 173). The work on ragweed biology
undertaken at Michigan during the past several years (Gebben, Payne
and Wagner, 1963 ; Payne, 1962a, 1962b, 1963 Payne, Raven and Kyhos,
1964) has convinced me that Shinners is correct and has provided further
evidence to support the hypothesis that Ambrosia and Franseria are, In-
deed, congeneric. It is the purpose of this paper to present the evidence
and to make the necessary nomenclatural changes.

The species of “ambrosioid” and “franserioid” ragweeds are wind pol-
linated composites with highly specialized intlorescences (Payne, 1963).
The floral heads are unisexual, and both staminate and pistillate heads are
normally borne on the same plant. The involucral appendages (phyllaries)
of the pistillate heads are fused about the enclosed pistillate florets or
floret to form a hard, indehiscent conceptacle. The tips of the appendages
are more or less evident as spiny processes which project from the surface
of the involucre body at maturity. The number and arrangement of these
spines provides the single criterion by means of which Ambrosia and
Franseria have been distinguished. In Franseria, sensu stricto, the plants
produce fruiting involucres that characteristically bear numerous spines
scattered more or less uniformly over the surface, whereas fruiting in-
volucres of Ambrosia, sensu stricto, are characterized as bearing few
spines arranged in a single whorl below the involucral beak. This dif-
ference is superficial, however, when the variation of all of the species 1n
these complexes is considered. The spines of the pistillate involucres of
species such as Ambrosia artemisiifolia, A. trifida, and A. psilostachya are
arraneed, in many instances, not in a single whorl, but in two, three, or
more, few-spined whorls compacted near the apex of the fruiting involucre
body. Intermediate involucral forms are encountered among specimens of
a wide variety of franserioid species; fruiting involucres representative for
both genera are commonly found among members of the Franseria con-
fertiflora, F. acanthicarpa, and F. canescens complexes, and species such as
F. bryantii and F. linearis can be placed almost equally well in either genus.
Numerous ‘“intergeneric”’ synonyms are found in the literature which re-
flect this morphologic interdigitation, and the ambiguity and lack of con-
stancy of the character state used to distinguish Ambrosia from Franseria
constitutes. in itself, as noted by Shinners (op. cit.), a compelling argument

for combination of the two.
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Furthermore, I have produced an “intergeneric hybrid” in the greenhouse
between the two very distinct species Ambrosia artemisiifolia (seed parent,
n = 18) and Franseria acanthicarpa (pollen parent, n — 18). Morpho-
logical features of the parental species and of the hybrid F, are illustrated
in TEXT-FIG. 1. Consideration of the hybrid series thus initiated lends ad-
ditional support for combination. Chromosome pairing in the hybrid was
observed to be very good; many configurations consisted of 18 bivalents at
diakinesis, while others showed only one or two pairs of univalents (TEXT-
FIG. 1D). Pollen viability, as estimated by staining in acetocarmine, was ap-
proximately 30 per cent. Seeds, formed in abundance, were 40 per cent
germinable and produced a vigorous F.. At the time of writing, the series
had been carried through the F; generation (pollen viability of individual
specimens, 57 to 94.5 per cent; mean viability for 19 specimens, 81.5
per cent; seed viability for two selected seed lots, 63.3 per cent and 96
per cent), and F, progeny were growing in the greenhouse. While the
occurrence of intergeneric hybridization is not, in itself, of great taxonomic
significance, the high degree of chromosomal compatibility and genome
homology demonstrated by this hybrid series does not support separation
of the parental species in different genera.

Still further support for the union of Ambrosia and Franseria may be
derived from a consideration of the evolutionary relationships of the
species or species groups involved. Since the ragweeds, sensu lato, com-
prise a large and morphologically diverse group, numerous characteristics
may be analyzed to indicate relative species advancement and relation-
ships. Progressions from primitive to advanced character states which have
been worked out within the group include the following:

HasiT
1. From shrubs to perennial herbs and annuals.

LEAVES
1. From petiolate to sessile.
2. From alternate to opposite.
3. From pinnately lobed to palmately lobed or unlobed.
4. From heavily pubescent and somewhat coriaceous to less pubescent and

membranaceous.

STAMINATE CAPITULA

1. From stalked to sessile.
2. From capitulous stalks which bear more than one head to one-headed

stalks.
3. From centric attachment of the stalk to the involucre to eccentric attach-

ment,

4. From well defined involucral lobes (phyllary tips). separated by deep
sinuses, to mvolucral lobes which are poorly defined or lacking.

5. From large heads with many florets to small heads with few florets.

PISTILLATE CAPITULA

1. From several florets to a single floret per capitulum.
2. From many and scattered (imbricated) spines to few and localized

spines.



TeXT-F1G. 1. Ambrosia artemisiifolia X ““Franseria” acanthicarpa. Representa-
tive leaves (subscript 1), staminate involucres (subscript 2) and fruiting in-
volucres (subscript 3) for: A, F. acanthicarpa, pollen parent, n — 18; B, A.
artemisiifolia, seed parent, n — 18; C, the hybrid (superscript numerals denote
nodes from which leaves were removed). D, Meiotic chromosome figures drawn
from hybrid material (voucher: Payne ANS-3346, MICH): D, through D..
configurations demonstrating perfect pairing (18 bivalents); D,, configuration
showing 4 univalents; D, configuration showing 2 univalents. The line to the
upper right is equivalent to 10 cm. for leaf silhouettes and 10 mm. for involucre
drawings.
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3. From flat and strongly emergent (phyllary like) spines to terete spines.
Secondary modification has given rise to hooked and vestigial spines.

Although the details of evolutionary pathways must still be worked out
In many instances, the character progressions cited above, together with
simple, nonprogressional similarities, can be used to assess relative advance-
ment and to indicate infrageneric groupings and relationships. In general,
species of Ambrosia, sensu stricto, appear to be more advanced than, and
to have been derived from, species or species groups of Franseria, sensu
stricto.

Rydberg (1922) recognizes 15 subgeneric groups among the species of
Ambrosia and Franseria; however, his distinctions are often somewhat
slight, serving better to distinguish small parcels of related species than
to point out significant groups of evolutionarily related organisms. For the
present purposes, therefore, I shall recognize three major subgeneric com-
plexes, two of which include both franserioid and ambrosioid members,
and a fourth containing only Ambrosia bidentata. These may be charac-
terized as follows:

1. A central or core group, comprised of the majority of the species and
characterized by usually quite pubescent (especially on the lower surface),
pinnately to tripinnately lobed leaves. The group is, in itself . highly com-
plex, with evolutionary lines apparently leading from the least specialized,
shrubby, franserioid species, such as Franseria dumosa and F. eriocentra,
along several derivative pathways to ambrosioid species as follows: To
Ambrosia trifida along a line characterized by species with striated
staminate involucres and nonhooked spines; the closest relatives of A.
trifida probably include F. chamissonis and F. acanthicarpa. To A.
cheiranthifolia through herbaceous species with less lobed, ‘““bicolored”
leaves, such as F. linearis. To A. bryantii via a shrubby line with much
divided, irregularly lobed leaves, including such species as F. camphorata
and F. magdalenae, predominant in Baja California, Mexico. To the
South American species, A. polystachya, through the remarkably similar
F. artemisioides Willd.

2. A small, derivative group, found in the desert regions of the south-
western United States and western Mexico, made up of shrubby species
which are characterized by unlobed (or nearly so) leaves, a heavily
glandular indument, and fruiting involucres which closely resemble those
of Xanthium, the cockleburs. This subgroup includes Franseria ambro-
stordes, F. ilicifolia, F. chenopodiifolia and F. deltoidea. This complex
displays no obvious, direct affinities with any of the ambrosioid species,
although it is connected to franserioid members of group 1, above, and
may be closely related to the Xanthium strumarium (sensu lato) complex.

3. A highly specialized, derivative group of perennial herbs and annuals
which are characterized by membranaceous, regularly pinnately to tetra-
pinnately lobed leaves and small staminate and pistillate involucres, the
former without striations and the latter usually one-flowered and with re-
duced spines. This complex includes Franseria canescens and F. con ferti-
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flora, which appear to be related to ambrosioid species as follows: F.
canescens is probably closely related to the very similar A. pumila, the
latter being smaller in stature and with reduced fruit spines. Amobrosia
hispida, a species of the Caribbean strand, closely resembles A. conjerti-

bidentata

artemisiifolia trifida

psilostachya

'
L]
L
.

cumanensis

hispida )
cheiranthifolia

peruviang

polystachya

bryanti

TexT-F1G6. 2. Schematic representation of the polyphyletic nature of Amobrosa,
sensu stricto. The stippled body represents the franserioid assemblage; black
lobes represent ambrosioid species or species groups, as indicated, which have
been derived from it.
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flora, having more hispid leaves, reduced fruit spines and a slightly
different habit. The large and highly integrated ambrosioid complex which
includes A. artemisiifolia, A. cumanensis, A. peruviana and A. psilostachva,
1s probably connected to A. confertifiora along a different line from that
which leads to A. Aispida, through intermediate species such as 4. velutina

and A. tenuifolia Spreng.

4. A fourth group containing the single species A. bidentata, the rela-
tionships of which are obscure, can be recognized. This is one of the most
highly specialized of the ragweeds, with sessile, unlobed (but basally
toothed) leaves, medium-sized, one-flowered pistillate involucres with few
spines, and sessile staminate involucres with extreme prolongation of the
distal lobe. It hybridizes easily with A. trifida and shares with it the
annual habit, relatively large fruiting involucres and the condition of
aneuploidy, but displays none of the morphological peculiarities charac-
teristic of A. frifida. On the latter basis, it would appear to be more closely
related to group 3, above, but its progenitor cannot be distinguished at
present.

The relationships suggested in the foregoing paragraphs are summarized
diagrammatically in TExT-F1G. 2, in which the franserioid complex is repre-
sented as a stippled, lobed mass and the derivative, ambrosioid complexes
are shown as black, peripheral lobes. This arrangement is supported by the
distributional pattern obtained by designating three artificial groups con-
taining the apparently most primitive species, the intermediate species, and
the most advanced species. The first group is located in the desert South-
west, the second in less arid regions surrounding it, and the third extends
to the northern and eastern periphery of the Ambrosia-Franseria range,
providing a classic picture of the diversification and outward spread from
a center of origin of ever more advanced members of a genus. It is evident
that, 1f the suggested evolutionary lines are even approximately correct,
Ambrosia, in the strict sense, is a highly polyphyletic group, its divisions
involving as ancestral forms different members of Franseria, a situation
which is unacceptable by present generic standards.

In view of the above arguments in support of combining Ambrosia and
Franseria, including the poorly defined and undependable criteria for
separating them, an apparently higher degree of genome and chromosome
homology than is ordinarily found between distinct genera, and the
polyphyletic nature of Ambrosia, sensu stricto, they are combined below.
and the necessary nomenclatural changes are made in the following pages.
The treatment of the species and the synonymy presented do not constitute
a monograph of the genus as newly defined but are intended only to
clarify the nomenclature of the “franserioid”” members listed.

Ambrosia Linnaeus, Sp. Pl. 2: 987. 1753; Gen. Pl. ed. 5. 425. 1754, non
Ambrosia sensu Hort. ex Bedevian, Ill. Polyglot. Dict. 170. 1936
(Chenopodiaceae). Type species: A. maritima L. Sp. P1. 2: 988. 1753.

Gaertneria Medicus, Phil. Bot. 1: 45. 1789, non Gaertnera Schreb. 1789 (Mal-
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phigiaceae), nec Gaertneria Neck. 1790 (Gentianaceae), nec Gaertnera
Retz. 1791 (Campanulaceae), nec Gaertnera Lam. 1791 (Loganiaceae).
Type species: Ambrosia fruticosa Medic. Hist. Comment. Acad. Elect.,
Theodoro-Palatinae 3: 244. 1775, nomen illeg., Ambrosia arborescens
Mill. 1768.

Franseria Cavanilles, Ic. Descr. Pl. 2: 78. 1793, nomen cons., Int. Code Bot.
Nomencl., Reg. Veg. 23: 318. 1961. Type species: F. ambrosioides Cav.
Ibid. Note: This name is erroneously equated in the Code (loc. cit.) with
Ambrosia arborescens Mill. (1768), an error which may be based on the fact
that A. arborescens Mill. is synonymous with Franseria artemisioides Willd.
(1805) and there is, as a result, confusion between the epithets “arte-
misioides” and ‘“‘ambrosioides.”

Hemiambrosia Delpino, Studi Lign. Anem. Comp. Artem. 16. 1871. Type species:
H. heterocephala Delp. Ibid., nomen illeg., Ambrosia pumila (Nutt.) Gray
1882.

Hemixanthidium Delpino, Ibid. 17. Type species: H. paradoxum Delp. Ibid.,
nomen illeg., Ambrosia acanthicarpa Hook. 1834,

Xanthidium Delpino, Ibid. 17. Type species: X. tenuifolium Delp. Ibid.,
nomen illeg., Ambrosia confertifiora DC. 1836.

Acanthambrosia Rydberg, N. Am. Fl. 33: 22. 1922. Type species: A. bryantu
(Curran) Rydb., nomen illeg., Franseria bryanti Curran, 1888.

The genus Ambrosia, in the new sense, may be characterized brietly as
follows: Shrubs or subshrubs to perennial herbs spreading by means of
stem and (or) root proliferations, or strictly annual herbs. Entire plant
glandular, aromatic with resinous odor, glandular trichomes (colleters)
biseriate, sessile or long-stalked. Leaves diverse (often with considerable
intraspecific variation), pinnately lobed or dissected, palmately lobed or
unlobed, petiolate or sessile. Anemophilous; staminate and pistillate florets
in distinct heads normally borne on the same plant. Staminate heads
stalked to subsessile or sessile, borne in usually aphyllous, spicate or
racemose clusters at the tips of stems and branches, the phyllaries laterally
connate and forming a broadly funnel-shaped to cupulate or saucer-shaped
involucre with the phyllary tips more or less prominent as marginal lobes;
receptacle paleaceous, pales various; many to several flowered. Staminate
florets modified: calyx or pappus lacking; corolla hyaline, campanulate,
5-lobed (rarely 4-lobed), only comissural veins present; stamens 5,
alternating with corolla lobes, filaments sometimes connivent, anthers
without “tails,” weakly connivent, sometimes separating during pollen
discharge, terminal appendages deltoid to long-attenuate; pistil reduced
(pistillodium), ovary lacking, style short, truncate (stigmatic lobes lack-
ing) with terminal, circular “brush” of hairs (penicillate). Pollen sub-
globose, echinate, the spines short, 3-pored (rarely 2-6-pored) with
bladder-like air chambers developed within the exine between the pores.
Pistillate heads borne in sessile or stalked clusters in axils of leaves sub-
tending staminate racemes or spikes; bases of phyllaries fused to form a
hard, vase shaped conceptacle; phyllary tips forming more or less spiny
processes, straight or uncinate, flattened or terete, strongly emergent or
vestigial, rarely lacking, variously arranged or scattered over surface of
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fruiting involucre; without pales; florets few (6-7) to one, if more than
one, interior of fruiting involucre compartmentalized, each floret in a
separate chamber. Pistillate florets reduced: perianth lacking: androecium
lacking; mature ovary obovate, base somewhat oblique, abruptly rounded
to base of short style; stigmatic lobes elongate, linear, spreading, inner
stigmatic surface minutely papillose, exserted through spine-like beaks at
apex of involucre, several-flowered involucres usually with distinct beak
for each stigma but occasionally with a communal beak.

Basic chromosome number, x = 18, the majority of species diploid but
outbreeding populations of tetraploids, hexaploids, and octoploids known,
In some instances within what are here considered single species: two
aneuploid derivatives known, A. bidentata (n = 17), A. trifida (n = 12).

Predominantly New World, mostly North American, including species of
arid and semi-arid habitats and weedy species of ruderal sites.

Virtually all species exhibit extreme morphological variability. In
numerous instances variants which appear to be within the natural limits
cf variation for given species have received separate names. Measurements
cited in the species descriptions which follow are usually given as maxima
found in non-teratological specimens from populations growing under
favorable conditions.

. Ambrosia acanthicarpa Hook. Fl. Bor. Am. 1: 309. 1834. Type:
Banks of the Saskatchewan and Red River; Douglas (probably in x
but not seen). Note: Although I have not seen the type, Douglas’
description leaves no doubt of its identity. Among other characters
Douglas refers to the bipinnatifid leaves and the “singularly spinescent
fruits,” the fruit spines being long, rigid and subulate. No other
species from the northwestern United States displays this combination
of characteristics.

Franseria montana Nutt. Trans. Am. Phil. Soc. ser. 2. 7: 345. 1840. Type: In
Rocky Mountains, near the Colorado of the West, Nuttall (possibly in BM
| not seen | or PH!; isotype, GH!).

Franseria hookeriana Nutt. [Ibid. Type: Based upon Ambrosia acanthicarpa
Hook.

Hemixanthidium paradoxum Delp. Studi Lign. Anem. Comp. Artem. 17, 1871.
Type: Based upon Franseria montana Nutt.

Gaertnera hookeriana (Nutt.) Kuntze, Rev. Gen. Pl. 1: 339. 1891.

Franseria acanthicarpa (Hook.) Cov. Contr. U.S. Nat. Herb. 4: 129. 1893

Gaertnera acanthicarpa (Hook.) Britt. Mem. Torrey Club 5: 332. 1894,

Franseria californica Gandoger, Bull. Soc. Bot. Fr. 65: 54. 1918. non Ambrosia
californica Rydb. 1922. Type: California, ad San Bernardino. Parish,
October, 1893 (us!).

Franseria palmeri Rydb. N. Am. Fl. 33: 25. 1922. Type: California, San Diego,
Dr. E. Palmer, 1875 (us!).

Erect, annual herb, to 15 dm. high, becoming much branched. Leaves
opposite below, alternate above, petiolate, petioles to 6 cm. long, laminar
tissue narrowly decurrent to base. Lamina extremely variable, broadly
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deltoid to narrowly lanceolate; to ca. 8 cm. long and 6 cm. broad, pinnately
to tripinnately lobed, lobes from narrowly linear to subovate and abruptly
acute: both surfaces green, sparsely tomentulose to strigose or hispid-
scabrous. Inflorescence racemose-spicate. Staminate involucres stalked,
stalks to 15 mm. long, usually shorter, 3—12 mm. broad, 3—9-lobed, lobes
shallow to well-defined with sinuses separating lobes reaching haltway or
more to point of stalk attachment, upper surface of three distal lobes
usually marked with heavy, black striations along midveins. Fruiting
nvolucres in sessile clusters below staminate racemes, to 10 mm. long and
14 mm. wide, 1-flowered; spines to 30, flattened, linear to lanceolate.
sharply pointed, to 8 mm. long, scattered, occasionally vestigialor lacking.
Haploid chromosome number, n = 18.

Flowering: June to December.
Range: Prairie and semi-arid regions of the western United States, from

the Dakotas, Nebraska and Kansas, west to New Mexico, Arizona, Cali-
fornia, Washington and Oregon. Adventive in eastern Minnesota.
Notes: As here circumscribed, this is one of the most heteromorphic of
the ragweeds. Most segregates have been delimited on the basis of leaf
and fruit spine differences which do not appear at present to be sufficiently
correlated to permit recognition of distinct taxa within the complex.

2. Ambrosia acuminata (Brandeg.) Payne, comb. nov. PrLAaTE 1

Franseria acuminata Brandeg. Proc. Calif. Acad. ser. 2. 2: 171. 1889. Type:
Mexico. Lower California, Purisima [Purissima]. 7. S. Brandegee, Feb-
ruary 11, 1889 (uc, no. 88798 NY, photograph!; isotype, us! no. 47364).

Erect shrub, probably over 3 dm. high. Leaves alternate, petiolate,
petiole to 18 mm., laminar tissue narrowly decurrent to base, usually
with one or more pairs of small lobes below the main laminar region.
Lamina lanceolate to ovate-deltoid in outline; to 8 cm. long, pinnately
lobed. somewhat irregular, rachis of the lamina broad above first sinus,
terminal lobe large, attenuated and comprising major portion of blade.
Staminate involucre stalked, stalks to 5 mm. long, lowermost stalks some-
times bearing more than one head, involucre to 3 mm. broad, cupulate:
marginal lobes 3—7, shallow. Fruiting involucre to 6 mm. long and 3 mm.
broad, 2-flowered; spines few (ca. 4-8), less than 1 mm. long, uncinate,
appressed, scattered. Chromosome number unknown.

Flowering: February.

Range: Baja California, Mexico, known only from the type specimen.

3. Ambrosia ambrosioides (Cav.) Payne, comb. nov. PLATE [

Franseria ambrosioides Cav. Ic. Descr. PL. 2: 79. 1793. Type: Not seen, prob-
ably at MA. The description of this species 1s based upon material culti-
vated at the Royal Bot. Gard., Madrid, and represented by Plate 200, Cav.,
loc. cit. This plate is very well done and, in view of the unusual morphology
of this species, leaves no question as to the identity of the taxon.























































































