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ABSTRACT

Six native and one naturalized species of Fuchsia (Onagraceae) from Mexico and Central America
are recognized, not including the recently revised sect. Encliandra. One species, Fuchsia jimenezii,
and one section, Jimenezia, are newly described, and Ellobium 1s also recognized as a section. The

recognition of subdioecy in Fuchsia paniculata (sect. Schufia) now strengthens evidence of a trend

toward male sterility and eventual dioecy in the small, peripheral sections of the genus. The distinc-
tions between that species and the closely related but entirely hermaphroditic F. arborescens are

established. Fuchsia jimenezii (sect. Jimenezia) is a phylogenetically key species because 1t has the
antipetalous stamens reflexed into the tube like sect. Encliandra, yet it has the more generalized
many-seeded berry and hermaphroditic flowers of most other sections. The new sect. Ellobium joins
F. splendens, F. fulgens, and F. decidua into a morphologically and geographically coherent unit,
with links to the Andean sects. Fuchsia and Hemslevella. Fuchsia cordifolia 1s reduced to the syn-
onymy of F. splendens on the basis of a study of populations from throughout 1ts range.

Fuchsia is a predominantly South American group comprising some 100 species
of shrubs and trees. In the only comprehensive revision of the genus, Munz (1943)
recognized seven sections, Quelusia, Fuchsia, Hemsleyella, Kiershlegeria, Schu-
fia, Encliandra, and Skinnera, of which the last three, a small part of sect. Fuch-
sia, and one species of Hemsleyella were found outside of South America. Re-
cently, Breedlove (1969) revised the Mexican and Central American sect.
Encliandra, reducing the number of species recognized from 16 to 6 through the
study of populations in the field. Later, experimental work by Arroyo & Raven
(1975) revealed that the three morphologically gynodioecious species in this sec-
tion are functionally subdioecious and that the remaining morphologically dioe-
cious species probably evolved from gynodioecious ancestors via subdioecy. As
a result of the senior author’s extensive field experience in the area, the exami-
nation of numerous specimens, and especially the finding in Central America of
sexually dimorphic populations in sect. Schufia, there was good reason to revise
critically the remaining species of the genus in Mexico and Central America.

Outside of sect. Encliandra, we here recognize six species of Fuchsia in three
sections, all of which are endemic to Mexico and Central America. Two of these
sections, Ellobium and Jimenezia, are newly recognized in this paper. Section
Ellobium comprises three species, F. splendens (including F. cordifolia), F. ful-
gens, and F. decidua. The first two species were placed by Munz 1n the large
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sect. Fuchsia, while F. decidua was placed with other tuberous shrubs and epi-
phytes in sect. Hemsleyella. With the present change, Hemsleyella now consists
entirely of apetalous species that are confined to the South American Andes.

Likewise, sect. Fuchsia 1s now restricted in its native range to the Andes except
for two species that are endemic on the 1sland of Hispaniola.

Fuchsia jimenezii, the only member of sect. Jimenezia, 1s newly described
from Panama and Costa Rica. It is the only member in the genus outside of sect.
Encliandra that has the antipetalous stamens reflexed and included in the floral
tube. It differs strongly from Encliandra, however, in its hermaphroditic flowers
in a terminal inflorescence and in its more generalized many-seeded fruits. The
stamen character 1s clearly apomorphic and indicates that sect. Jimenezia is the
sister group of the generally more specialized sect. Encliandra.

The presence and distribution of male sterility was not fully recognized in
sect. Schufia until now. Fuchsia arborescens 1s entirely hermaphroditic and 1is
confined to the area north of the Isthmus of Tehuantepec. In contrast, the Mex-
iIcan and Central American F. paniculata has hermaphroditic populations north
of the Isthmus and morphologically gynodioecious but functionally subdioecious
populations from Chiapas, Mexico, to Panama. The discovery of subdioecy in
sect. Schufia 1s significant in view of the fact that three other geographically
peripheral sections of Fuchsia, namely Encliandra (six species; Mexico and Cen-
tral America), Skinnera (four species; New Zealand and Tahiti), and Kierschlegeria
(one species; dry, coastal Chile), are characterized by male sterility in all but one
species of sect. Skinnera (Arroyo & Raven, 1975). All of the New World species
and one species In New Zealand are dioecious or subdioecious; the remaining
two New Zealand species are gynodioecious. These constitute the only known
cases of male sterility in Onagraceae (Raven, 1979). Fuchsia paniculata 1s note-
worthy 1n being the only species in the genus to include both hermaphroditic and
sexually dimorphic populations. Since hermaphroditic individuals of F. panicu-
lata give rise to both pistillate and perfect-flowered individuals, the genetic con-
trol of male sterility in sect. Schufia 1s unlike that of sect. Encliandra, where it

Is apparently controlled by a dominant gene (Arroyo & Raven, 1975). It may be
more similar to the kind of male sterility found in the distantly related sect.

Skinnera, where 1t 1s controlled by a recessive gene (E. Godley & P. Raven,
pers. comm.).

In addition to the native species, one commonly cultivated and naturalized
species native to South America, Fuchsia boliviana, 1s included in this treatment.
Since 1ts relationships lie mainly outside of the area considered in this paper, its
complete synonymy is not presented here (see Berry, this number, pp. 162-163).

HiSTORY OF CULTIVATION

All the Mexican and Central American species treated here, except Fuchsia
decidua and F. jimenezii, were brought into cultivation in the past century. George
Bullock first introduced F. arborescens into Europe in 1823 from seeds he ob-
tained 1n the botanical garden in Mexico City (Bullock, 1824). It is quite likely
that these same plants were originally collected by Martin Sessé, an early col-
lector of the Mexican flora and founder of the botanical garden in 1787 (McVaugh,
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1977); Sessé’s own name for this species, Fuchsia arborea, was validly published
only in 1888.

Fuchsia fulgens arrived in Europe in the 1830s, probably first introduced by
Theodor Hartweg from Mexico in 1836. Fuchsia splendens reached Europe 1n
1840 from Guatemala under the name F. cordifolia, again through the remarkable
collecting efforts of Hartweg, who sent more seeds of this species the following
year from southern Mexico. Both of these species were purportedly involved 1n
many of the early hybridizations with strains of F. magellanica LLam. from South
America (see Harrison, 1841; Hemsley, 1876), possibly playing a role in the origin
of the commonly cultivated garden hybrids now grouped under the name F.

hybrida Hort.

The first record of F. paniculata in cultivation was in 1847 by the Van Houtte
nurseries in France, from seeds sent from Guatemala. This species 1s now widely
cultivated in parks and botanical gardens throughout the world, whereas its close
relative F. arborescens 1s not found frequently in cultivation today. Fuchsia

paniculata has apparently become naturalized in Sr1 Lanka, Tanzania, and Ha-
waii. In addition, Standley & Williams (1963, p. 530) stated that 1t was widely
cultivated for ornament in Guatemala, especially in the central highlands around

Coban, where panicles of flowers were often sold in markets.
For a long time Fuchsia boliviana was incorrectly called F. corymbiflora and

the species was not actually named until 1876. It was probably introduced into
Central America and Mexico in the mid-1800s. Since it requires so little care and

flowers throughout the year, F. boliviana 1s a very popular garden shrub in many

villages, where it often becomes locally naturalized.
Fuchsia hybrida and F. magellanica are both more recent introductions 1nto

the area and do not occur outside of cultivation as far as we know.
There are probably no plants of the rare, epiphytic and tuberous Fuchsia
decidua alive in cultivation today. It has been cultivated within the last 15 years

in Mexico, California, and Great Britain, and a cultivar distributed as ‘‘President
Gosselin’’ in horticultural circles in the United States and Britain in approxi-

mately the past 30 years might have been F. decidua, but we cannot verify this
because we have seen no specimens or living plants.

KEY TO THE SPECIES OF FUucHSIA IN MEXICO AND CENTRAL AMERICA

la. Flowers borne in racemes or panicles.
2a. Flowers erect, numerous, in terminal, di- to trichotomously branched panicles (sect.
Schufia).
3a. Leaves entire, smooth, 10-21 c¢cm long; hermaphroditic; floral tube obconic, with

flowers widening toward the apex in bud; anthers oblong, mostly ca. 2 mm long;
style always exserted beyond the anthers, the stigma four-lobed, each lobe ca. 1.5

mm long. Mexico, Durango to Oaxaca. .. ___________ 5. F. arborescens
3b. Leaves minutely to coarsely serrate, ridged, 5-15 cm long; gynodioecious (func-

tionally subdioecious), with hermaphroditic populations north of the Isthmus of
Tehuantepec; floral tube cylindric to narrowly obconic, not much widened above

in bud; perfect flowers with ovoid-reniform anthers less than 2 mm long, generally
ca. | mm; style exserted beyond or held below the anthers, stigma four-lobed to
strongly reduced; pistillate flowers smaller, the anthers abortive, the stigma exsert-
ed and fonr-lobed. MeXicOto PARGINGA:. oo o coccsccisisicamsnssmnans 6. F. paniculata
2b. Flowers pendulous to spreading in simple racemes or few-branched panicles.
4a. Floral tube less than 6 mm long; antipetalous stamens reflexed and included in the

15T ot I E )Tt | e S S N SN el 5 55 s M LA L. 4. F. jimenezii
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4b. Floral tube more than 30 mm long; all stamens erect.
Sa. Flowers in compact, lateral panicles; petals much reduced, less than 3.5 mm

long; flowering when leafless. . 3. F. decidua (sect. Ellobium)
5b. Flowers in terminal, drooping racemes; petals more than 6 mm long; flowering

with leaves.
6a. Plants often with tubers; leaves ovate to cordate; sepals ascending to

spreading, greenish; stigma green. _______ 2. F. fulgens (sect. Ellobium)
6b. Plants without tubers; leaves elliptic to ovate; sepals initially spreading,

then strongly reflexed, red; stigma cream. Introduced. e
______________________________________________________ 7. F. boliviana (sect. Fuchsia)

Ib. Flowers axillary, not in a definite inflorescence.
7a. Antipetalous stamens reflexed and included in the tube; berry few-seeded (6-36); sub-
dioecious 10 A10ECIONS: i ssi i S sect. Encliandra (see Breedlove, 1969)
7b. Antipetalous stamens erect and exserted above the rim of the tube; berry many-seeded

(>50); hermaphroditic.
8a. Sepals shorter than the tube; petals green, 6-12 mmlong. . _______
________________________________________________________________ . F. splendens (sect. Ellobium)

8b. Sepals mostly longer than the tube; petals showy, 10-20 mm long, never green.

Cultivated. (sect. Quelusia).
9a. Tube 5-10 mm long, sepals 15-25 mm long, petals purple. ...
______________________________________________________________________ F. magellanica Lam.?

9b. Tube 10-20 mm or more long, sepals generally 25-30 mm long; variable garden
L e e TR, AT < SRR  AP A WLACA. B RN A ] F. hybrida Hort.”

Fuchsia sect. Ellobium (Lilja) Breedlove, Berry, & Raven, comb. nov. Ellobium
Lilja, Linnaea 15:262. 1841. 1YPE: Fuchsia fulgens De Candolle; based on
Spachia Lilja; non Ellobum Blume, 1826, nom. rejic.

Spachia Lilja, Tidning Tradgardsskotsel allman Wextkultur 8:62. 1840, hom. illeg., non Spachea Juss.
1838.

Hermaphroditic. Soft wooded, terrestrial, or epiphytic shrubs, some species
tuberous. Leaves opposite or ternate, membranous, elliptic-ovate to cordate.
Flowers axillary, racemose, or paniculate. Floral tube longer than sepals. Petals
usually 2 length of the sepals or less. Nectary unlobed, a smooth band 0.3-0.5
mm thick lining the base of the floral tube. Stamens biseriate, erect, shorter than
the sepals or exserted less than 5 mm beyond them, the antisepalous stamens
longer than the antipetalous ones. Stigma green. Berry ellipsoid to narrowly cy-
lindric; seeds ca. 50—ca. 200, laterally compressed, oblong to irregularly triangular
in outline, 1-2 mm long, 0.5-1.5 mm wide. Gametic chromosome number n =

b &

Distribution: Evergreen cloud forests and moist oak-pine forests from north-
ern Costa Rica to Jalisco, Mexico, at altitudes of 1,450-3,400 m (Figs. | and 2).

Munz (1943) placed Fuchsia splendens (including F. cordifolia) and F. ful-
gens in the large, generalized sect. Fuchsia. Fuchsia decidua was included 1n
sect. Hemsleyella, a smaller South American group with tubers, apetalous flow-

ers, and often an epiphytic, dry season flowering habit. Geographically and mor-
phologically, however, the three species of sect. Ellobium form a well defined

group that does approach the above mentioned sections in several characters,
but can be distinguished by the characters shown in Table 1.

> See appendix for lists of specimens examined from Mexico and Central America.
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FIGURE 1. Distribution of Fuchsia splendens (sect. Ellobium).

The species in sect. Ellobium follow a clear progression of specialization from
F. splendens, the most generalized, to F. decidua, the most specialized. This
progression consists of a reduction in petal size, change in flower position from
axillary to racemose to paniculate, and the development of tubers and an epi-
phytic habit in F. fulgens and F. decidua, accompanied by a marked seasonality
in the phenology of flowers and leaves. Furthermore, F. splendens 1s the most
widespread species, and F. decidua 1s rare.

1. Fuchsia splendens Zuccarini, Flora 15, 11, Beibl., 102. 1832. TYPE: Los Molinos,
Oaxaca, Mexico, 1827-1832, Wilhelm Karwinsky (M, holotype; photographs,
F, GH, MICH, MO, POM, US; BR, G, 1sotypes). Lindl., Bot. Reg. 28:pl. 27/.
1842. Curtis, Bot. Mag. 70:pl. 4082. 1844. Planch., Fl. Serres Jard. Eur. 5:1.
458. 1849. Watson, Garden 55:74, fig. 1899. Hemsl., Gard. Chron. 3(45):338,
t. 1909. Standl., Contr. U.S. Natl. Herb. 23:1078. 1924. Munz, Proc. Calif.
Acad. Sci. IV. 25:20, pl. 1, fig. 6. 1943. Standl. and Willhams, Fieldiana, Bot.
24(7):534, fig. 85. 1963. Munz, N. Am. Flora Il. 5:4. 1965. Chickering, Flowers

of Guatemala 64, pl. 15. 1973.

Fuchsia cordifolia Bentham, Pl. Hartw. 74. 1841. TypeE: Near summit of Volcan Santa Maria ("' Xe-
tuch’), ca. 3,000 m, Quezaltenango, Guatemala, Nov. 1839, Theodor Hartweg 528 (K Bentham
Herb., holotype:; photograph, MO; BM, CGE, G, K Hooker Herb., LE, OXF, P, U, W, 1sotypes).
Harrison, Floric. Cab. and Florist’'s Mag. 9:241, pl. 1841. Lindl., Bot. Reg. 27, pl. 70. 1841.
Hook.. Icon. Pl. 5:t. 450. 1842. Essig, Nat. Hort. Mag. 13:6, photo. 1934. Munz, Proc. Calit.
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FiGURE 2. Distribution of Fuchsia decidua, F. fulgens (sect. Ellobium) and F. jimenezii (sect.
Jimenezia).

Acad. Sci. IV. 25:21. 1943. Standl. and Williams, Fieldiana, Bot. 24(7):530. 1963. Munz, N. Am.

Flora II. 5:5. 1965.
Fuchsia intermedia Hemsley, Diag. Pl. Nov. Mex. Centr. Amer. 1:14. 1878. TYPE: Summit of Mt.

Totontepec, 3,000 m, Oaxaca, Mexico, April 1839, Theodor Hartweg 460 (K, holotype; photo-
graph, MO; BM, CGE, LE, OXF, P, W, isotypes). Standl., Contr. U.S. Natl. Herb. 23:1078. 1924.

Few- to many-branched, soft-wooded shrub 0.5-2.5 m tall, terrestrial or oc-
casionally epiphytic on trees. Branchlets 0.5-3 dm long, 1-3 mm thick, triangular
to quadrangular, subglabrous to densely short-pilose or villous; older branches
with smooth reddish bark, exfoliating freely with age, 0.5-3 m long and 840 mm
thick. Leaves opposite or occasionally ternate, membranous, ovate to cordate,
rounded to cordate at base, acute to acuminate at apex, 35-130 mm long, 20-75
mm wide, pale to dark green and subglabrous to pilose or villous above, lighter
below or red tinged and similarly pubescent, especially along nerves; secondary
veins 5-9 on either side of the midvein, margin dentate to serrate; petioles red-
dish, pubescent, 12-80 mm long; stipules lance-filiform, 1-2 mm long, ca. 0.3 mm

wide, deciduous. Flowers axillary and solitary in upper leafy nodes of the year's
branches; pedicels spreading to drooping, slender, subglabrous to strigose, 35-

75 mm long; ovary narrowly cylindrical; floral tube narrowly to broadly cylindric,
20—46(—64) mm long, 49 mm wide and usually ventricose and laterally com-
pressed at the base around the nectary, + dilated in upper half, 5-15 mm wide

at the rim, pubescent or with glandular hairs outside, subglabrous or loosely
strigose inside in lower Y2; sepals lanceolate, 8-20 mm long, 5-8 mm wide, spread-































































