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LOGANIACEAE C. F. P. Martius, Nov. Gen. Sp. Pl. Brasil. 2: 133. 1827,
“Loganieae,” nom. cons.

(LOGANIA FAMILY)

Shrubs [trees] or vines, rarely herbs. Trichomes unicellular, uniseriate, or
with a variable, multicellular, broadened head (mostly confined to the Bud-
dlejeae), or candelabrum shaped (only Buddlejeae). Leat bases, stipules, bracts,
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and calyces often with colleters adaxially. Leaves usually opposite or infre-
quently whorled or pseudowhorled [or rarely alternate], ssmple, entire or toothed
[to infrequently lobed], penninerved or with ascending, arcuate lateral nerves,
or vasculature other than the midrib inconspicuous in reduced leaves. Stipules
diverse, interpetiolar (then leaty, membranaceous, or reduced to a ridge or
flange) or rarely represented by a pair of lobes flanking each petiole. Inflores-
cences terminal (then sometimes in forks between branches) or axillary, fun-
damentally cymose but otherwise variable, sometimes dichasial, cincinnous
(then often spicate), fasciculate, thyrsiform, scorpioid, or paniculiform, some-
times tightly congested, occasionally with solitary flowers; showy bracts lacking.
Flowers mostly actinomorphic or somewhat zygomorphic, perfect or infre-
quently impertect, tetramerous or pentamerous. Calyx lobes separate or co-
alescent, often unequal. Corolla tubular, cylindrical to funnelform or urceolate,
with variously oriented imbricate, valvate [or contorted] lobes, the tube often
occluded by hairs. Stamens typically alternating with same number of corolla
lobes [or reduced 1n number], epipetalous, usually uniform; anthers introrse,
dehiscing longitudinally; pollen grains usually colporate (to colpate in Spigelia).
Ovary superior to partly inferior, usually bilocular (tetralocular in Buddleja
madagascariensis) [or rarely unilocular or with 3-5 partial or complete locules],
containing [1 to] many anatropous, hemianatropous, or reportedly amphitro-
pous ovules 1n each locule on axile, frequently peltate [or rarely parietal or
basal] placentae; stigmas unlobed, 2-lobed, or 4-lobed. Fruits usually capsules
with septicidal dehiscence predominant but also with varying degrees of loc-
ulicidal dehiscence, thus separating partly or completely into 2 (a pair of apical
horns 1n some genera) or 4 segments [or infrequently loculicidal only], in some
berries [or drupes]. Seeds usually numerous and small, winged or not, the
embryo straight; endosperm initially nuclear or cellular [or intermediate], some-
times ruminate, surrounding the embryo; embryo sac (megagametophyte) of
the Polygonum type. (Including Buddlejaceae Wilhelm, Samenpfl. 90. 1910,
“Buddleiaceae,” nom. cons.; Spigeliaceae Martius, Nov. Gen. Sp. Pl. Brasil.
2: 132. 1827.) Type GENUS: Logania R. Brown, nom. cons.

As recently defined by Leeuwenberg & Leenhouts (to embrace the Buddle-
jaceae), a family of 29 genera and about 470 species in ten tribes distributed
pantropically and subtropically with limited extensions into the temperate
zones. The two largest genera, Strychnos L. and Buddleja L., are pantropical
and contain between 90 and 200 species each. Seven genera grow free of
cultivation in the continental United States. Emorya suaveolens Torrey, the
sole species of 1ts genus, 1s endemic to northern Mexico and southern Texas.
The cultivated Strychnos spinosa Lam. escapes infrequently to disturbed places
in Florida. As elaborated later, at least one species of Buddleja 1s naturalized
1In the southeastern United States, and species of Mitreola L. (Cynoctonum
J. F. Gmelin), Polypremum L., Spigelia L., and Gelsemium Juss. are indigenous
in the range of the Generic Flora.

The comprehensive treatment 1n the second edition of Die Natiirlichen Pflan-
zenfamilien (1980) contains a taxonomic revision at the generic level (Leeu-
wenberg & Leenhouts) and stands as the principal modern work on the Lo-
ganiaceae. See Klett and Solereder (1892) for earlier revisions.



1986] ROGERS, LOGANIACEAE 145

Broadly interpreted, the family 1s characterized, with exceptions, by opposite
leaves with interpetiolar stipules (or sheaths, flanges, or ledges), fundamentally
cymose inflorescences, actinomorphic (or weakly zygomorphic), tetramerous
or pentamerous flowers, epipetalous stamens alternating with the lobes of the
tubular corolla, and superior (or in some partly inferior), generally bilocular
ovaries most often enclosing axile (sometimes peltate) placentae bearing nu-
merous ovules. The seeds contain straight embryos. Most genera, other than
Buddleja, 1ts allies, and some others, have internal phloem and vestured pits
on the vessel elements.

The subdivision, delimitation, and position of the Loganiaceae are long-
standing problems. The family has been an artificial “catchall’ for difficult-to-
place genera. Moreover, it is relatively poor in obvious specialized characters
and thereby resembles the ancestral stock from which related families arose.
The Loganiaceae also show multiple links between their heterogeneous subunits
and other families. Extreme taxonomic views have been to splinter the Lo-
ganiaceae into several smaller families (e.g., see Hutchinson) or to apportion
1ts major components among related families (e.g., see Bureau).

Modern authors generally place the Loganiaceae in the inconsistently cir-
cumscribed order Gentianales (Contortae), with the Apocynaceae, Gentiana-
ceae, and Rubiaceae receiving most attention as probable close relatives. The
tribe Buddlejeae spans an ordinal boundary in that 1t shows similarities to the
Scrophulariales (Tubiflorae).

The Loganiaceae sensu stricto and the Rubiaceae share several characters—
interpetiolar stipules, colleters, wood sometimes accumulating aluminum and
usually with vestured pits, pollen with similar wall stratification (Cronquist),
and nuclear endosperm. The two families are further bound together, along
with the Apocynaceae, by their tryptophan-tryptamine indole alkaloids (see
Kisakiirek et al.). With exceptions, the Rubiaceae differ from the Loganiaceae
sensu stricto in their inferior ovaries and lack of internal phloem. (See discus-
sion of the tribe Spigelieae below for one narrow gap between the Loganiaceae
and the Rubiaceae.)

In their study of tryptophan-tryptamine indole alkaloids, Kisakiirek and
colleagues found that the Loganiaceae overlap even more with the Apocynaceae
than with the Rubiaceae, and that they appear to be less specialized than either
of these two families. The Apocynaceae and Loganiaceae both have internal
phloem, vestured pits, nuclear endosperm, and colleters. Differences are that
the Apocynaceae have a latex system (but note that the loganiaceous Fagraea
Thunb. produces latex in fruits), mostly lack stipules, and tend to have both

androecial and gynoecial specializations.

Similarities between the Gentianaceae and the Loganiaceae include internal
phloem, colleters, xanthones, usually nuclear endosperm, and wood that some-
times accumulates aluminum (Cronquist; Bisset, 1980a). There are close mor-

phological similarities. The Gentianaceae differ in lacking stipules (although
interpetiolar flanges occur) and, with exceptions in both families, in having
unilocular ovaries with parietal placentae.

Buddleja belongs to a collection of about seven genera of uncertain placement.
Authors who give this group membership in the order Gentianales either treat
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1t as a family (e.g., Thorne) or assign 1t an infrafamilial rank in the Loganiaceae.
Leeuwenberg & Leenhouts treated 1t as tribe Buddlejeae in the Loganiaceae,
the rank and position adopted tentatively in the present paper. When placed
in the order Scrophulariales (Tubiflorae), the Buddlejeae have been included
1n the Scrophulariaceae by some botanists, but most who advocate this ordinal
placement (e.g., Cronquist, Melchior, Takhtajan) accept the separate family
Buddlejaceae.

Taxonomic alignment of the Buddlejeae with the Loganiaceae rests largely
upon transitional genera and a few morphological characters, in particular
presence of stipules and actinomorphic or weakly zygomorphic corollas. On
the other hand, most genera of the Buddlejeae stand apart in their lack of
colleters, internal phloem, and vestured pitting (also absent in Gelsemium and
a small number of other nonbuddlejaceous genera; see Mennega). They further
stand apart 1n having pericyclic (vs. superficial) cork (Peltanthera Bentham,
nom cons., and probably Sanango Bunting & Duke are exceptions in the
Buddlejeae), endothelium in the ovule, cellular (vs. generally nuclear) endo-
sperm, chromosome numbers based mostly on 19, complex trichomes with
laterally adjacent cells making up broadened heads or tiers (vs. trichomes
usually unicellular or uniseriate), an inconsistent tendency toward serrate leaves,
and frequently tetramerous (vs. pentamerous) flowers having imbricate (vs.
usually contorted or valvate) corolla lobes. (Peltanthera and Sanango are pen-
tamerous exceptions in the Buddlejeae, and Peltanthera and Buddleja some-
times have valvate corolla lobes. Imbricate lobes appear in the Spigelieae in
Mitreola.)

Intermediate genera complicate severing the Buddlejeae from the rest of the
Loganiaceae. Mitrasacme Labill., which is usually placed in the Spigelieae,
approaches the Buddlejeae in having intermediate endosperm and, reportedly,
pericyclic cork in the root (Morelle). (Records of glandular trichomes in AMi-
trasacme are of dubious accuracy.) The somewhat similar and likewise inter-
mediate genus Polypremum 1s discussed below.

Peltanthera and Sanango, especially, seem to approach the tribe Antonieae
Endl. (Leenhouts, 1963). Leeuwenberg (1975) perceived similarities between
Nuxia Lam., other genera of the Buddlejeae, and the tribe Antonieae in the
capsule, endosperm, and embryo. Klett and Bunting & Duke stressed that
Logania resembles the Buddlejeae.

Developmental evidence led Hasselberg (also see Weberling) to challenge the
presumed homology between stipules in the Buddlejeae and other Loganiaceae:
more work, however, 1s needed.

Afhinity of the Buddlejeae with the Scrophulariaceae and other Scrophular-
1ales 1s an old concept that is still sustained largely by embryological and
chemical characters. Embryologically, the Buddlejeae agree far better with the
Scrophulariales than with the other Loganiaceae (see Wagenitz, 1959; Dop:
Davis); still, cellular endosperm and endothelia are widespread among flow-
ering plants and sampling is spotty. Palynology has been invoked to support
a scrophularian alignment (see Punt & Leenhouts), but after broadened sam-
pling Punt (1980) concluded that palynology failed to support a relationship
of the Buddlejeae with other tribes of the Loganiaceae.



1986) ROGERS, LOGANIACEAE 147

In producing aucubins and related iridoids instead of seco-iridoids, Buddleja
resembles the Scrophulariaceae and allies while diverging from several genera
of the Loganiaceae and other Gentianales. Flavone 6-hydroxyluteolin and other
flavonoids point Buddleja toward a scrophularian position. In a paper in which
they documented this, Harborne & Williams used the similar compound scu-
tellarein to tie the Plantaginaceae to the Tubiflorae (Scrophulariales) before
Marin and colleagues (under Buddleja) 1solated a glucoside of scutellarein from
B. globosa Hope. Harborne (p. 287) mentioned crocein as ‘“‘yet another [fla-
vonoid] link between Buddleja and the Scrophulariaceae’ and listed orobanchin
and similar substances in Buddleja, Catalpa (Bignoniaceae), Verbascum
(Scrophulariaceae), Orobanche (Orobanchaceae), and Syringa (Oleaceae).
Weaknesses in the chemical evidence are that aucubins and similar compounds,
as well as 6-hydroxylated flavones, including 6-hydroxyluteolin and scutel-
larein, have been detected in disparate families such as the Eucommuiaceae,
Rosaceae, Rubiaceae, and Compositae quite removed from the Scrophulari-
aceae. (For further discussion of the chemical data, see Daniel & Sabnis; Bisset,
1980a; and Jensen et al.)

Taxonomically selective pests add further links between Buddleja and the
Scrophulariaceae. A leaf-mining fly and two species of weevils thought to attack
only the latter transfer to Budd{eja, and a species of the fungal genus Peronospo-
ra, otherwise restricted to hosts in the Scrophulariaceae, has been found on B.
globosa. (The fungus on the Buddleja has been treated as a distinct species,
however.) (See Hering; Mohrbutter; Wagenitz, 1959; and Williams, under Bud-
dleja, for more on this line of evidence.)

According to Cronquist (p. 947), Piechura showed ““strong serological afhin-
ities between the Buddlejeae and several tested families of Scrophulanales.™
The irregular pentamerous flowers of Sanango (Gomara) with tfour (nondidy-
mous) fertile stamens and a sterile staminode further attracted Cronquist’s
attention as a similarity between the Buddlejeae and the Scrophularnales (also
pointed out by Bunting & Duke).

For discussion of the possible relationship between the Buddlejeae and the
Scrophulariales, see Hakki, Hasselberg, Hunzicker & D1 Fulvio, Leenhouts
(1963), Solereder (1892), Tiagi & Kshetrapal, and Wagenitz (1959); under
Buddleja see Souéges.

Altogether, the Buddlejeae seem bound to the other Loganiaceae by inter-
mediate genera and very weakly by the widespread as well as questionably
homologous characteristics of stipules and actinomorphy, while they difier in
numerous but overlapping features. Buddleja, and to an uncertain extent the
other Buddlejeae, resemble the Scrophulariales in a set of widespread embry-
ological characteristics and in chemical traits, all of which are too generalized
to be trusted without reservation. Sampling remains disconcertingly skimpy
for the difhcultly evaluated characters.

Students of the Loganiaceae gather Spigelia, Mitreola, Mitrasacme, and
sometimes Polypremum together either as an infrafamilial taxon of varying
rank or as a separate family. Leeuwenberg & Leenhouts recognized this assem-
blage, including Polypremum, as the tribe Spigelieae. With exceptions the fol-
lowing characters help to unite the tribe: herbaceous growth; pseudodichoto-
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mous-dichasial branching; arcuate foliar nerves; cincinnous units in the
inflorescences; thin corollas; partly inferior ovaries (superior in Spigelia); pel-
tate, rounded seeds on peltate placentae; and apically bilobed capsules of ques-
tionable homology. Palynological evidence, however, 1s divisive, except that
the pollen tends to be oblate (Punt, 1980). Punt (1980) found each of four main
pollen types within the Spigelieae to agree best with genera outside the tribe.

The capsular fruits offer the most convenient distinctions between genera of
the Spigelieae. Those of Spigelia are markedly bilobed apically with the unique-
ly articulated style inserted in the cleft between the lobes. The capsules dehisce
to leave behind cuplike or boatlike bases on the plant (see FIGURE 1j). As the
capsule matures in Mitreola and Mitrasacme, the upper portion of the two
carpels separates into a pair of horns that open longitudinally face to face.
Either separation of the horns splits the style lengthwise, or the style remains
partly intact apically and bridges the horns; occasionally the style remains
completely intact on one horn (see FiGURE 2e). Many undehisced capsules of
Polypremum slightly resemble those of Spigelia in being indented apically:
upon dehiscence they appear a little like those of Mitreola and Mitrasacme,
parting 1nto a pair of apical lobes, each of which opens along adaxial lines. In
Polypremum, however, both the abaxial and the adaxial walls tend to open,
the apical lobes are not as distinctly or as precociously developed as the horns
in the other two genera, and the style remains whole.

Flowers 1in the Spigelieae are pentamerous (Mitreola, Spigelia) or tetramerous
(Polypremum, Mitrasacme) and have imbricate (Polypremum and sometimes
Mitreola) or more or less valvate aestivation (Spigelia, Mitrasacme, and some-
times Mitreola). Mitrasacme (with exceptions), Mitreola, and Polypremum
have partly inferior ovaries, as opposed to superior ovaries in Spigelia. The
flowers are borne along cincinnous branches in Mitreola, most species of Spi-
gelia (1n others flowers are few in monochasia or in small, essentially mono-
chasial pseudoumbellate clusters), and infrequently in Polypremum (where they
are also arranged singly between dichasial branches or otherwise). Flowers of
Mitrasacme are either solitary or in pseudoumbellate cymes.

Vegetative traits are least useful for distinguishing genera of the Spigelieae.
Leaves often 1n rosettes help to set Mitrasacme apart from Mitreola. Extensive
pseudodichotomous-dichasial branching, sprawling or broomlike habit, various
scabrous-serrulate organs, and nearly linear leaves characterize. but are not
unique to, Polypremum.

Modern botanists agree that the placement of Polypremum in the Rubiaceae
1S 1ncorrect (see Moore under Polypremum; see also Punt & Leenhouts), but
1ts position 1n the Spigelieae is not free from controversy. Assignment to the
Buddlejeae 1s plausible.

As justification for numbering Polypremum among the Spigelieae, Leenhouts
(1962) listed 1ts herbaceous habit, membranaceous interpetiolar stipular sheaths
(also found 1n Buddlejeae), partly inferior ovaries, and nearly basal peltate
placentae (vs. placentae usually axile in Buddlejeae, except Peltanthera, which
in published illustrations appears to have more or less peltate placentae). Ad-
ditional features to be found with varying degrees of prevalence in both Polypre-
mum and the Spigelieae are reduced leaves (reappearing in the Buddlejeae),


















































































































