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THE GENERA OF GERANIACEAE IN THE SOUTHEASTERN
UNITED STATES?

KeENNETH R. ROBERTSON

GERANIACEAE A. L. de Jussieu, Gen. Pl. 268. 1789, “Gerania,” nom. cons.
(GERANTUM FAMILY)

Annual, biennial or perennial herbs [infrequently shrubs to trees: stems
sometimes succulent]| with simple and often glandular trichomes:; under-
ground stems, rhizomes [enlarged tubers and roots] frequently produced.
Leaves opposite or alternate, palmately or pinnately lobed or compound
[rarely simple and entire], palmately veined, stipulate, the petioles some-
times persistent. Inflorescences terminal or axillary, variable but basically
cymose and sometimes condensed into umbels [rarely solitary |, bracteate.
Flowers perfect [or imperfect] and regular to slightly [or distinctly |
irregular, 5-merous [rarely some parts fewer by abortion]. Sepals mostly
distinct, persistent, imbricate. Petals distinct, often emarginate, imbricate,
or convolute in aestivation [rarely absent]. Androecium obdiplostemonous
[or of 5 bundles of three stamens], the stamens all fertile or some re-
duced to staminodia or scales; filaments connate at the base or distinct:
anthers versatile, 2-locular at anthesis, opening lengthwise; nectar glands
usually alternating with the petals. Gynoecium of 5 carpels united to an
elongated columella, styles united to the columella, forming a beak on
the ovary and fruit [or almost absent], 5-fid at the apex; stigmas distinct,
ligulate to clavate [or filiform|, ovary superior, 5-lobed, 5-loculate, the
ovules 2 in each locule, anatropous to campylotropous, superposed and
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pendulous from axile placentae. Fruit a schizocarp, usually dehiscing
elastically into 5 one-seeded mericarps that separate from the persistent
columella with a part of the style forming an awn on the apex of the
mericarp, the awn hygroscopic, becoming revolute or spiralled. Seeds
without endosperm; embryo curved, with plicate to convolute incumbent
cotyledons, often green. Embryo sac development of the Polygonum type,
embryo development of the Asterad to Onagrad types. (Geranieae of
Engler & Prantl, Knuth, and Scholz.) TyPE GeNus: Geranium L.

Five genera and about 700 species widely distributed in temperate and
subtropical regions of both hemispheres; essentially restricted to high
altitudes in the tropics. Geranium and Erodium, with both indigenous
and naturalized species, represent the family in North America. A num-
ber of species of Pelargonium L'Hérit. ex Aiton, the horticultural “gerani-
ums,” a predominantly South African genus of about 250 species, are
commonly cultivated in our area but are not naturalized although several
are ephemeral escapes in California. Sarcocaulon (DC.) Sweet (six spe-
cies) is South African, and Monsonia L. (about 30 species) occurs both
north and south of the Sahara Desert in Africa and eastward to India.

These five genera comprise the Geranieae of Engler & Prantl, Knuth,
and Scholz, and the Geraniaceae of Airy Shaw (in Willis), a very natural
group with two ovules per carpel and the carpels in fruit separating into
one-seeded mericarps, each with a curved or curled awn. The Bieber-
steiniaceae, Dirachmaceae, Ledocarpaceae, and Vivianiaceae, which differ
in the number of ovules per carpel and in fruit structure, are often included
in the Geraniaceae, but the taxonomic affinities of these families need fur-
ther study. The Biebersteiniaceae have recently been placed with the
Rosaceae (Bortenschlager), the Dirachmaceae in the Tiliales (Hutchinson),
and questionably related to the Greyiaceae (Airy Shaw), the Ledocar-
paceae in the Malpighiales (Hutchinson), and the Vivianiaceae in the
Pittosporales (Hutchinson) or in the Centrospermae (Bortenschlager).
There is rather general agreement that the Geraniaceae, sensu stricto, the
Oxalidaceae, and the Tropaeolaceae belong together in a single order.

The schizocarp of the Geraniaceae is rather complex, and differing and
inconsistently applied terminology has created confusion. At the base of
the fruit are five mericarps (cocci, carpel bodies) which reflect the five
lobes (locules) of the ovary. Arising immediately above is an elongated
and more or less cylindrical rostrum (stylar column, beak), the apex of
which abruptly tapers into the stylar beak, a narrow cylinder five-fid at
the apex. Passing through the center of the fruit from the receptacle to
the tip of the rostrum is a persistent columella (central column, stylar
column, or rostrum), which has been said variously to be receptacular,
ovarian, or stylar in origin. At maturity the fruits dehisce elastically or
even explosively with the mericarps and awns separating from the colu-
mella. The awns, evidently strips of stylar material that before dehiscence
form vertical bands on the rostrum, are hygroscopic and at dehiscence
become revolute or spiralled, usually remaining attached to the mericarps
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and either remaining affixed to the apex of the rostrum or not. The seeds
are either ejected from the mericarps or retained within them.

Reported chromosome numbers are Sarcocaulon Burmannii, 2n = 44;
Monsonia senegalensis, 2n = 24, M. longipes, 2n = 38; Pelargonium,
2n = 9 (haploid sporophyte), 14, 16, 18, 20, 22, 32, 36, 38, 44, 45, 54, 56,
60, 66, 72, 77, 81, 88, and 90, with 18 and 22 occurring most frequently;
Erodium, 2n = 18, 20, 27, 30, 36, 40, 48, 54 (56?), 60; and Geranium,
2n = A8,420,22,18; 26,:28,°32, 34,-30;'38; 42,/48,.'50;:52;" 56, 04,
68, 84, 128.

Pollen grains of the Geraniaceae are 3-colpate or 3-colporate with striate
to reticulate exine sculpturing. Bortenschlager recognized seven distinct
pollen types based on aperture type and sculpturing patterns. Most species
of Erodium lack supratectate processes, while most of those of Geranium
have mono- or dimorphic processes, although the pollen of certain species
in both genera is indistinguishable. Monsonia and Sarcocaulon are palyno-
logically identical, and Pelargonium has several distinct pollen types.

The studies of Konrad Sprengel, who first observed insect pollination
scientifically and proposed the theory of cross-pollination, began with
observations on Geranium sylvaticum. Since that time the pollination of
numerous species of Geranium, Erodium, and Pelargonium has been in-
vestigated. The petals of most species are usually some light to dark
shade of red to blue with the more intensely colored veins forming nectar
guide lines that converge toward the center of the flower. Some species
also have darker-colored spots toward the base of one or more petals, and
in Erodium and Pelargonium there is a trend toward irregular corollas.
A nectar-secreting spur of the uppermost sepal is adnate to the pedicel
in Pelargonium species, and each of the five sepals of Monsonia parvifolia
has a small spur. Species of the other genera have five nectar glands
alternating with the petals. In some species the odor of the flower is evi-
dently more important than corolla markings in the attraction of insects.
Hymenoptera, and to a lesser degree, Lepidoptera, Diptera, and Coleoptera,
are important pollinators; some large-flowered Pelargonium species of
South Africa are visited by sun birds (Nectariniidae).

Numerous chemical substances have been identified in the Geraniaceae.
Tannins have been reported in Geranium, Pelargonium, Monsonia, and
Erodium and are especially abundant in the subterranean parts of peren-
nial Geranium species. Gallic and ellagic acids are known from Erodium
cicutartum and several species of Geranium, including G. maculatum, and
catechins have been isolated from G. pratense and G. palustre. Essential
oils occur in the glandular trichomes of a few Geranium species and in many
Pelargonium species and hybrids. Most Pelargonium species accumulate
tartaric acid, but those of Geranium and Erodium do not. The bark of
xerophytic species of Sarcocaulon is rich in aromatic resins and waxes.
The numerous species, hybrids, and cultivars of Pelargonium, the widely
grown ornamental garden ‘“‘geraniums,” account for the principal economic
importance of the family. In addition to the commonly cultivated pelar-
goniums, several species of Geranium and Erodium are grown for their
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interesting appearance or showy flowers. Geranium oil used in perfumery,
often as a substitute, extender, or adulterant for more expensive essences
such as attar of roses, is extracted from several species of Pelargonium,
particularly P. graveolens and P. odoratissimum. Extracts from various
species of Geranium are used as astringents and aphrodisiacs and for
tanning and dyeing, while extracts from Monsonia ovata and Pelargonium
antidysentericum are used for the treatment of dysentery. Erodium cicu-
tarium and some other species are important forage crops, but sometimes
become rampant weeds.
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KEY To THE GENERA OF (GERANIACEAE IN THE SOUTHEASTERN UNITED STATES

General characters: annual to peremnial herbs with palmately or pinnately
lobed to dissected, stipulate leaves; inflorescences terminal or appearing axillary,
basically cymose, sometimes condensed into determinate umbels; flowers 5-
merous, perfect, regular to slightly irregular, sepals mostly distinct, imbricate;
petals distinct, imbricate or convolute ; androecium obdiplostemonous, all stamens
fertile or some reduced to staminodia or scales; gynoecium 5-carpellate with an
elongated central columella, the ovary superior, ovules 2 per carpel, only one
maturing; fruit a beaked schizocarp dehiscing into 5 mericarps with a strip of
stylar tissue forming a hygroscopic awn on each; embryo curved, endosperm
absent.

Leaves palmately lobed; all stamens with anthers (except in G. pusillum);
ultimate peduncles with 2 flowers; mericarps rounded at base, ejecting the

seed; awn of mericarp revolute, glabrous or puberulent on the inner surface.
........................................................ 1. Geranium.

Leaves pinnately lobed or dissected; only the inner 5 stamens with anthers;
peduncles terminating in a several-flowered umbel; mericarps pointed at

the base, retaining the seed; awn of mericarp spiraling, pubescent on the inner
B L s T e . ke L e e 2. Erodium.

1. Geranium Linnaeus, Sp. PL. 2: 676. 1753; Gen. Pl ed. 5. 306. 1754.

Annual to perennial herbs [rarely shrubs to small trees]; stems of two
kinds, herbaceous and leafy flowering stems with -+ swollen nodes, and
thickened, condensed, often potentially perennial, basal stems or rhizomes
underground or at ground level; roots branched or unbranched taproots
or numerous adventitious roots originating from the condensed stems or
rhizomes. Leaves mostly circular in outline, palmately lobed [infrequently
dissected, entire or pinnate], the lobes variously toothed or incised; basal
leaves long-petiolate, the petioles often -+ persistent; cauline leaves op-
posite or alternate (especially in the inflorescence), -+ similar to basal
leaves but usually smaller and with shorter petioles. Inflorescences basi-
cally cymose, the ultimate peduncles [1]2-flowered and [2]4-bracteate,
usually terminal but by continued and sympodial branching within the
inflorescences often appearing axillary. Flowers perfect [rarely imperfect],
regular. Sepals 5, with obtuse to caudate apices. Petals 5, pubescent at
least basally, frequently emarginate at apex, white to some shade of pink
or red-purple [blue to blackish-purple], the veins more intensely colored,
reticulately veined throughout or only apically. Stamens 10, in two
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FIGURE 1. Geranium. a-j, G. maculatum: a, flowering plant showing erect
annual shoot and perennial underground rhizome, X 4; b, flower at anthesis —
note inner whorl of dehiscing stamens and still closed stigmas, X 1%4; c, stamen
of outer whorl, X 4; d, gynoecium with nectar glands on receptacle below
pubescent ovary, sepals, petals, and stamens removed (petal attachment poings
triangular, stamen attachment points open circles), X 4; e, semidiagrammatic
vertical section of same to show placentation, X 6; f, diagrammatic cross section
of ovary with two superposed ovules in each locule, X 8; g, dehisced fruit
showing mericarps attached to recurved hygroscopic awns, X 2; h, seed, X 5;
i, embryo, X 5; j, cross section of embryo to show folding of cotyledons, X 3.
k-m, G. carolinianum: k, tip of flowering and fruiting branch showing one
sympodially branched inflorescence, X V2; 1, flower with receptive stigmas,
anthers mostly fallen, X 3: m, mature fruit before dehiscence (one sepal re-
curved) — note persistent filaments and connivent stigmas, X 2.
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whorls, the outer whorl opposite the petals and maturing after the inner
antesepalous whorl; filaments often of two lengths, basally connate, all
bearing anthers (except in G. pusillum); nectar glands 5, alternating
with petals, occuring on receptacular area between sepals and the inner
whorl of stamens. Ovary frequently pubescent. Schizocarp elastically or
explosively septicidal from base upwards, awns usually remaining attached
to top of columella; mericarps rounded at base, each with a persistent
awn, these glabrous or puberulent on the adaxial surface, recurving abaxi-
ally. Seeds mostly ejected from mericarps, the seed coat reticulate to
smooth. Cotyledons long petiolate, transversely elliptic and somewhat
asymmetrical when expanded, emarginate at apex and cordate at base,
entire or slightly 3-lobed. (Including Robertiella Hanks in Hanks &
Small.) LectoryeE spEcies: Geranium sylvaticum L.; see L. T. Hanks
& J. K. Small, N. Am. Fl. 25: 4. 1907. (Name from Greek geranion, a
crane, in allusion to the beaklike fruit; used by Dioscorides, see Gunther.)
— CRANE’S-BILL, WILD GERANIUM,

A genus of 250-300 species widely distributed in temperate, montane,
and subpolar regions of both hemispheres, extending into the tropics only
in the mountains. Some species have amphiatlantic or subantarctic dis-
tributions. Major centers of diversification are the mountains of Europe,
the Mediterranean region, the Cordilleras of South, Central, and western
North America, and Hawaii. About 20 species are native and 12 natural-
ized in the continental United States; six of these (including four intro-
duced) occur in our area.

The genus was divided by Knuth into 30 often unnatural sections based
on longevity, habit, floral size, distribution, and the morphology of the
rhizome, leaf, and inflorescence. Subsequent authors have rearranged the
species into “series” or “groups” (Moore, Davis), have rejected Knuth’s
system without attempting a formal division of the genus (most authors
of floras), or have accepted provisionally Knuth’s sectional names, while
admitting the inadequacy of his system (Carolin).

The only perennial species of Geranium in our area, G. maculatum L.,
is of common occurrence in diverse plant communities, especially of the
eastern deciduous forests, but also in fields, meadows, forest openings,
thickets, along stream banks, and along the edges of cleared land, from
Maine and southern Ontario to southeastern Manitoba, northeastern South
Dakota and north-central Nebraska, south to central Georgia and eastern
Oklahoma. The occasional white-flowered individuals are sometimes sep-
arated from the typical rose-purple-flowered plants as forma albifiorum
(Raf,) House. Placed by Knuth in his sect. Sylvatica (= sect. GE-
RANTUM), G. maculatum with simple or branched horizontal rhizomes,
was closely allied by Jones & Jones to three other species with unbranchf.:d,
more or less vertical or oblique rhizomes: G. pratense L., 2n = 28 (Eumsra,
occasionally adventive in the northeastern United States), G. erfant}mm
DC., 2n = 28, 30 (northern Japan to Alaska and British Columbia), and
G. oreganum T. J. Howell (northwestern United States). This group is
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characterized by large flowers, only basally pubescent petals, short stig-
mas, and erect fruiting pedicels (sometimes recurved in G. pratense).

The six remaining species in our area have been placed in sect. CoLum-
BINA Koch (mostly small-flowered annuals with fine roots, leaves round
to almost reniform in outline, calyx open or scarcely adpressed to the
mature fruit). Carolin, in his treatment of the Malesian species, states
that species grouped around Geranium carolinianum in North America
have some links with “a complex group — containing Knuth’s sections
Chilensia, Australiensia, and fragments of Striata and Columbinum —
extending from India, through Malesia, temperate Australia, New Zealand,
and the Subantarctic islands, to southern America, . . . .”

Geranium carolinianum L. (including G. Langloisii Greene), 2n = 52,
is indigenous throughout temperate North America, mostly in dry dis-
turbed habitats. Distinguished from other species in the area by its awned
sepals, pedicels less than twice as long as the sepals, and mature carpels
hirsute with long antrorse trichomes, plants of this species are quite vari-
able, particularly in density of pubescence and structure of the inflores-
cence. Plants with the upper internodes greatly shortened and the flowers
in compact, many-flowered, determinate umbels are sometimes separated
as var. confertifiorum Fernald, confined mostly to the northeastern United
States but occurring also in the mountains of North Carolina. Until re-
cently known only from south and central Texas, G. texanum (Trelease)
Heller, with circular-ovate sepals and an eglandular rostrum, has recently
been collected in Louisiana by J. W. Thieret. Geranium Bicknellii (in-
cluding G. longipes Goodding non DC., G. nemorale Suksdorf; trans-
Canada and northeastern United States), and G. sphaerospermum Fernald
(questionably distinct from G. carolinianum ; northern states and adjacent
Canada) are closely related to G. carolinianum.

Possibly native in the western United States, but more likely an early
introduction from Europe, Geranium dissectum L. (including G. laxum
Hanks in Hanks & Small), 2n = 22, is locally naturalized and abundant
in disturbed habitats in the eastern United States from Massachusetts to
Michigan south to Georgia and Texas. It is distinguished from the very
similar G. carolinianum by the pubescent but not long hirsute mericarps
and more strongly reticulate seeds.

Three introduced European species of this section are found locally in
disturbed habitats in the eastern United States. Geranium columbinum
L., 2n = 18 (indumentum eglandular, pedicels twice as long as the awned
sepals, mericarps glabrous) occurs from New York west to the Dakotas
and south to North Carolina and Georgia; it is also reported from one
county in Washington and along the Columbia River in Oregon. Wide-
spread in the Pacific Northwest, G. pusillum L., 2n = 26 (sepals acute,
several filaments without anthers, fruit rostrum very short, mericarps
pubescent) is infrequent eastward to Massachusetts and south to North
Carolina, Oklahoma, and Utah. Geranium molle L., 2n = 26 (sepals
acute, all stamens fertile, fruit rostrum short, mericarps obliquely wrinkled
— or smooth in forma Preuschoffii Abromeit), ranges from Newfoundland



1972] ROBERTSON, GENERA OF GERANIACEAE 193

to British Columbia and the Pacific States and south to North Carolina,
Tennessee, and Illinois.

Geranium Robertianum L., Herb Robert, 2n = 64 (32, 54?, 56), of
sect. ROBERTIANA Boiss., the only species of the genus in North America
with completely palmately compound leaves with the middle segment
prominently petiolulate, occurs to the north of our area, extending as far
south and west as Virginia, West Virginia, Ohio, Indiana, Illinois, and
Nebraska. Amphiatlantic in distribution, this species is common through-
out Europe, and it has been introduced into many regions of the world,
including the Pacific United States.

The prevalent somatic chromosome number, especially in the perennial
species, is 28. There are evidently two chromosomal races of Geranium
phaeum L., 2n = 14 and 28. A polyploid series based on 14 exists, with
reports of 2n = 42 (2 species), 56 (numerous species), and 84 (G. san-
guineum 1.). Other base numbers are found, particularly in the annual
species, the most frequent being 2z = 26 and 52; aneuploidy and poly-
ploidy are fairly common. Geranium Robertianum has been reported as
2n = 32, 56 (54?), 64, with the last the most frequent; further studies
are needed to determine the scope of chromosomal variation in this species.
The closely related G. purpureum Vill. is consistently 2n = 32. Geranium
anemonifolium L'Hérit. ex Aiton, a species from Madeira and the Canary
Islands allied to G. Robertianum, evidently has two races, 2n = 68 and
128 (the highest number known in the genus).

Hybridization between Geranium species is infrequent, occurring mostly
between closely related species. Documented hybrids involving species
indigenous to North America are thus far unknown, but the species in the
western United States have not been closely examined in this respect.
Naturally occurring hybrids have been found between two European spe-
cies of sect. CoLumBINA with different base chromosome numbers, G.
bohemicum L., 2n = 28, and G. lanuginosum Lamarck, 2n = 48, the
hybrid chromosome number being 2z = 38. The seeds of these two species
do not readily germinate without exposure to heat and plants often appear
in areas after forest fires.

The pollen of Geranium species is 3-colporate with round to lolongate
ora and short colpi. The exine is semitectate with the infrategillar bacula
circular in cross section. More or less uniform suprategillar structures are
found in the majority of species, with strongly dimorphic processes occur-
ring in many circum-Pacific species, including G. Richardsonii of the
western United States, and G. Hernandezii of Mexico. The pollen of a
few species lacks suprategillar processes and has a striate-reticulate exine
like most species of Erodium.

Numerous large-flowered species of Geranium, such as G. maculatum,
G. palustre, and G. pratense, are strongly proterandrous and mostly cross-
pollinated. As the flowers open, the outer whorl of stamens curves out
and downward while the inner whorl remains erect, the anthers soon
dehiscing (see Ficure 1b). The outer whorl then becomes erect, the
anthers dehisce, and the filaments again recurve, as do those of the inner
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whorl. After this the anthers frequently become detached from the fila-
ments, and the lobes of the style open, exposing the stigmatic surfaces.
In the smaller-flowered species, such as G. carolinianum, that attract few
insects, there is a tendency for homogamy with increased probability for
self-pollination. Some species of Gergnium and Erodium have both per-
fect flowers and smaller and functionally carpellate ones that are usually
gynodioecious in distribution. (Gynomonoecism, androdioecism, andro-
monoecism, and true dioecism are rare in the Geraniaceae.)

There have been several detailed studies of intraspecific variation in
European Geranium species. Geranium Robertianum and the closely re-
lated G. purpurewm (sometimes treated as a subspecies of the former)
were studied genecologically by Bocher and by Baker. Bocher & Lewis
investigated variations in leaf and petal morphology, height, habit, time
and length of the flowering period, longevity, pubescence, and flower color
in 36 strains of G. sanguineum from nine European countries. The poly-
morphic breeding system of G. sylvaticum has been investigated numerous
times, most recently by Putrament (1962) and Vaarama & Jadskeldinen
(1967). Except for Martin’s study of G. maculatum and Russell’s brief
account of G. Richardsonii, detailed studies of variability in North Ameri-
can species are lacking but would probably be quite informative.

Most species of Geranium, including all in North America, have two
types of stems. The above-ground floriferous and annual stems are the
more prominent. This kind of stem and the basal leaves arise from a
thickened and condensed basal stem (caulorrhiza, caudex) which is usually
at or below ground level, and may be horizontal and forming a rhizome,
oblique, or vertical. In many species this basal stem is the perennating
organ, but some form of basal stem is present even in annual species. A
taproot and/or numerous adventitious roots arise from the basal stem.

In some species the schizocarp dehisces explosively with such force that
the seeds are thrown out of the mericarps and travel laterally for several
hundred centimeters. Observations made by C. E. Wood, Jr. (personal
communication), on Geranium maculatum indicate that when undisturbed
the fruit opens over a short period with the mericarps separating from
the columella and the adaxial side, where the dehiscence suture is located,
becoming oriented away from the axis due to the revoluting awns. At
this point the seeds are forcibly ejected from the mericarps due to the
drying and subsequent contraction of the carpel wall. The awns become
even more revolute after dehiscence (see Ficure 1g). Martin, in her
study of this species found that the fruits would dehisce explosively if
subjected to a slight mechanical stimulation; this violent dehiscence evi-
dently occurs spontaneously in nature with the awns and/or mericarps
becoming detached from the fruit.

Some species of Geranium are commonly grown as ornamentals. The
most frequently encountered species in eastern North America are G.

sanguineum L., 2n = 84, which has several varieties and named culti-
vars, and G. grandiflorum Edgew.
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at first acaulescent rosette plants, later with several + jointed elongate,
simple or branched stems often arising and radiating from generally un-
branched taproots. Leaves longer than broad, pinnately compound [or
lobed; rarely simple or palmate], the leaflets toothed, lobed or subdivided,
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sessile or shortly petiolulate; basal and cauline leaves similar, the latter
opposite [or all alternate] and tending to be more strongly lobed, divided,
or subdivided. Inflorescences determinate umbels, arising from the rosette
and/or from nodes of elongated stems; ultimate peduncles several flowered
[infrequently with 1 or 2 flowers]. Flowers perfect [rarely imperfect, the
plants dioecious], regular to slightly irregular. Sepals 5, often mucronate
or aristate. Petals 5, glabrous, equal or the two upper smaller [rarely
absent], pink to violet, purple [white, blue or lilac, very rarely yellow
or deep red], the veins typically more intensely colored, sometimes with
a dark or blackish spot near the base of the two upper [or all] petals.
Fertile stamens 5, the outer antepetalous whorl reduced to staminodia
[or scales]; filament bases sometimes with two lateral teeth. Ovary
pubescent. Schizocarp dehiscing mostly from apex downwards, the meri-
carps and awns becoming completely detached from the columella; meri-
carps tapering toward base; awns persistent on mericarps [or deciduous],
pubescent on adaxial surface, lower portion spirally coiling when freed
from columella. Seed smooth, retained within mericarp. LECTOTYPE
SPECIES: E. crassifolium L’Hérit. ex Aiton = E. hirtum (Forsk.) Willd.
non Jacq.; see L. T. Hanks & J. K. SmarLr, N. Am. Fl. 25: 21. 1907.
(Name from Greek erodios, heron, in comparison of the shape of the fruit

to a heron’s bill.) — HERON’S-BILL, STORK’S-BILL, ALFILERIA, FILAREE,
PIN-CLOVER.

A genus of 60 to 80 species centered in Mediterranean Europe, North
Africa, and the Middle East; species have been introduced into most
temperate regions of the world. Two sections are usually recognized,
Erobtum (§ Plumosa Boissier) (mericarp awns quickly deciduous and
plumose on the adaxial surfaces with long silvery or yellowish trichomes)
and BareapA Boissier (awns persistent on mericarps, trichomes on adaxial
surfaces short, adpressed, and reddish). The latter section was subdivided
by Knuth into ten subsections based on leaf morphology, habit, rostrum
length, petal size and shape, and density of indumentum.

In the United States at least ten species, all belonging to sect. BARBATA,
have been reported, several being ephemeral escapes. Two introduced
species, Erodium cicutarium (L.) L’Hérit. ex Aiton and E. moschatum
(L.) L’Hérit. ex Aiton, both belonging to subsect. CICUTARIA, a taxonomi-
cally difficult group centered in the southwestern Mediterranean region,
occur in our area. Both are also naturalized in the West, as are E. Botrys
Bertol., 2n = 40 (southern Europe and the Mediterranean region) and
E. brachycarpum (Godr.) Thell. (including E. obtusiplicatum (Maire,
Weiller & Wilczek) J. T. Howell and E. Botrys f. montanum Brumbh.;
North Africa), 2» = 40. Apparently the western E. macrophvlium Hooker
& Amott (E. californicum Greene; related to E. malacoides (L.) L'Hérit.
ex Aiton of southern Europe) and E. texanum Gray, 2n = 20, placed by

Knuth in subsect. GurrtaTa, otherwise Mediterranean in distribution,
are indigenous.
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Erodium cicutarium, characterized by its eglandular apical mericarp
pits, aristate sepals, sessile leaflets divided more than half-way to the
midrib, and toothless anther-bearing filaments, is found in fields, road-
sides, and waste places throughout most of the United States. It probably
occurs sporadically in all states in our range but is poorly represented in
herbaria. A very plastic species, particularly in habit, size, leaf shape,
indumentum, and fruit morphology, E. cicutarium has had a tortuous
nomenclatural history with numerous segregate species, subspecies, and
varieties described and several classification schemes proposed (see Litar-
diére in Briquet, Andreas, Rottgardt, Larsen, Tutin et al., and Guitton-
neau). In Europe there are several chromosomal races with the predomi-
nant number being 27 = 40, but 2z = 20 is common and 2n = 36, 48
and 54(56?) also occur; hexaploid populations, 2z = 60, have been segre-
gated as E. danicum K. Larsen. At least three morphological entities
occur in Europe: a mostly tetraploid “field” type, a tetraploid “dune”
type, and a mostly diploid “dune” type. The plants in the United States
evidently correspond to the “field” type, E. cicutarium subsp. cicutarium,
and the only chromosome number reported from this country is 2z = 40.
This species is also naturalized in Australia, Java, East Africa, and prob-
ably in most other temperate regions of the world.

Erodium moschatum, 2n = 20, characterized by its glandular apical
mericarp pits, acute to mucronate sepals, shortly petiolate leaflets divided
less than half-way to the midrib, and anther-bearing filaments with two
lateral teeth, is common in California and has been reported as an infre-
quent adventive in waste places and roadsides in northern Florida and the
northeastern United States. It is also naturalized in East and South Africa
and Australia.

The awn of the mericarp is pubescent inside and has a dextrorsely
spiraled coiled portion, the spirillum, and an arching terminal portion,
the flagellum. The awns are hygroscopic, the spirals loosening when moist
and becoming tighter when dried. In nature, varying weather conditions
cause the awns to coil and uncoil repeatedly, and this action evidently
forces the seeds into the soil. The awns have been used to make hygrom-
eters. The seed is usually retained within the tapering mericarps. At the
apex of the mericarp are two flattened areas referred to as pits (foveae,
foveoles) which are subdivided in some species by one or more ridges,
giving the impression of furrows below the pits.

The base chromosome number in the genus is x = 10, with 2n = 20 the
most frequently reported number. Tetraploids are common, hexaploids
have been recorded in three subsections, and one octoploid is known.
Aneuploidy occurs in E. cicutarium (see above) and all reports for species
in subsect. ABSINTHIOIDEA are 2z = 18. Most, if not all, species in this
latter subsection are dioecious (see Davis & Roberts; illustration in
Stefani, et al.).

The pollen of Erodium species is 3-colporate and most species lack
suprategillar processes with the exine striate-reticulate. Three subtypes
based on sculpturing patterns were distinguished by Bortenschlager. A
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few species, including E. texanum, have strongly dimorphic suprategillar
processes, like the pollen found in most Geranium species.

In the Southwest several species, particularly E. cicutarium, are im-
portant spring and winter range forage plants for domestic and game ani-
mals. Some species are also grown as ornamentals in rock gardens. Ero-
dium cicutarium can be an aggressive weed, competing vigorously with
crops such as alfalfa.
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