NOTES ON THE TOXICITY OF
Sphenoclea zeylanica

By Robert F. Raffauf! and Akifumi Higurashi?

The genus Sphenoclea was described by Gaertner
in 1788 (15). Its affinities and family placement
have continued ever since to be a source of taxono-
mic uncertainty, as a few randomly chosen botanical
references —from monographic, floristic, general
studies and dictionaries— would indicate.

In 1835, von Martius included Sphenoclea in
the Sphenocleaceae (37), and a year later Lindley
placed it in the Campanulaceae as a “‘Sub-order”’,
Sphenocleaceae. He wrote that ‘‘this remarkable
plant is very much like a campanulaceous genus in
structure; but its exalbuminous seeds, the absence
of collecting hairs from its styles, and the round
sub-sessile anthers seem to indicate the type of a
different order; and the peculiar habit of the only
known species seems to confirm the propriety of
the separation” (22). Bentham and Hooker assigned
it in 1873 to the Campanulaceae (7), as did Engler
and Diels in 1936 (13). In 1959 and 1973 Hutchinson
maintained the genus in the Campanulaceae (19,
20) although the floristic works of Hutchinson and
Dalziel in 1931 and 1963 retained it as a member
of the Sphenocleaceae (21, 22). Cronquist in 1968
(10) and Takhtajan in 1969 (27) recognized the
Sphenocleaceae, assigning the family to the Campa-
nulales. Later, in 1981 Cronquist wrote: “Spheno-
clea is embryologically and palynologically much
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like the Campanulaceae, and its relationship here
seems reasonably certain” (11).

A number of floristic works have likewise diffe-
red as to the placement of Sphenoclea. Examples
of this opinion over the past century are shown by
several references: Blanco (8) in 1837, Danguey
(12) in 1930 and Wright in 1850 (31) maintained
the genus in the Sphenocleaceae. Wagenitz, however,
as late as 1954, while assigning it to the Campanu-
laceae, expressed the opinion that its position in
this family is uncertain and that apparently it may
not even belong in the Campanulales (30).

In 1948, the late Airy-Shaw (3) placed the
genus in the Sphenocleaceae stating that this family
“‘ought to be positioned as a ‘half-way house’
between the Phytolaccaceae and the Primulaceae.
Usually, however, it is treated as a genus of the
Campanulaceae or as a closely related distinct fami-
ly. The last possibility is maintained here”’. In 1960,
he treated the genus as a tribe of the Campanulaceae
(4); and in 1966, in his edition of Willis’ Dictionary
of Flowering Plants and Ferns, he qualified Sphe-
noclea as a ‘‘peripheral Centrosperm group with
possible connections to Phytolaccaceae (¢f. habit,
anatomy) and even the Lythraceae (¢f. Peplis, etc.)...
the widely assumed connection with Campanulaceae
is probably illusory”’.

Two years later (5), he characterized the Sphe-
nocleaceae as “‘an isolated group, probably margi-
nally related to the Centrospermae, e.g., Phytolacca
(¢f habit, anatomy) and perhaps the Primulaceae
(¢f. capsule). Included by Bentham and Hooker
and ‘Engler and Prantl in the Campanulaceae pro-
bably due to convergence of superficial technical
characters’. -

It was Agardh (2) who, as early as 1958, sugges-
ted that Sphenoclea might be related to the Lyth-
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Sphenoclea zeylanica. 1) Habit; 2) part of flowering branch;
3) rhachis of inflorescence, showing, scars left by fallen
capsules; 4) bract; 5) bracteole; 6) flower bud, apical view;
7) bud beginning to open, side view; 8) flower, showing
opening corolla, oblique view; 9) gynoecium and calyx, with
two sepals removed, showing cuneate base; 10) corolla
opened; 11) stamen; 12) fruit, partially dehisced; 13) trans-
verse section of fruit; 14) seed. Courtesy Crown Agents for
Oversea Governments and Administrations (Published in
Flora of Tropical East Africa: Airy Shaw — Sphenoclea-
ceae, 1968).

raceae, a concept that has subsequently been inti-
mated. Heywood (18), for example, recently has
felt that Sphenoclea is so aberrant that it should
not be included in the Campanulaceae in the res-
tricted sense and has assigned it to the Sphenoclea-
ceae with the annotation that ‘““certain characters
suggest affinity with the Lythraceae”.

On the basis of anatomical studies, Metcalf and
Chalk (24) in 1950 allocated Sphenoclea to the
Campanulaceae but indicated that *“‘there are ample
reasons for restoring the family Sphenocleaceae to
include the genus”.

Since almost nothing is known of the chemistry
of Sphenoclea, chemotaxonomy cannot as yet be
of help. In 1964, Hegnauer (17) placed the genus
—probably on the basis of morphology— in the
Campanulaceae, but he emphasized that its position
in the family is doubtful and pointed out that the
complete lack of chemical data made it impossible
to assist in defining its affinities. Gibbs (16) in
1974 could add only that Sphenoclea ‘“‘does not
accumulate aluminum” and that it “probably lacks
raphides”’.

We are accepting Sphenocleaceae as a distinct
monotypic family related to the Campanulaceae.

Sphenoclea zeylanica Gaertn., Fruct. Sem. Pl. 1
(1788) 113, pl. 24, fig. 5.

Pohgatium zeylanicum (Gaertn.) Kuntze,
Rev. Gen. P1. 2 (1891) 381.

Rapinia herbacea Lour., Fl. Cochinch, 1
(1790) 127.

Gaertnera pangati Retz., Obs. Bot. 6 (1791)
24.

Pongatium indicum Lam., Encycl. 1 (1797)
444,

Pongatium spongiosum Blanco, FIl. Filip.
(1837) 86.

Reichelia palustris Blanco, Fl. Filip. (1837)
220.

Sphenoclea pongatium A. DC. in DC., Podr.
7 (1839) 548.

Only one other species of Sphenoclea has been
recognized: S. Dalzielli N.E. Brown of West Africa
from Senegal to the Central African Republic.

Sphenoclea zeylanica has spread throughout
the humid tropics of both hemispheres. It is widely
distributed in Colombia, as indicated by the follo-
wing collections in the Economic Herbarium of
Oakes Ames and the Gray Herbarium, both at
Harvard University, and the Herbario Nacional de
Colombia in Bogota.

Sphenoclea zeylanica, a weedy annual, grows
abundantly on the sandy banks of islands in the
upper Amazon in the vicinity of sand bars or sandy
edges of the low islands; this weed takes over in
some areas to the exclusion of almost all other
plants.

In 1946, in the Leticia area of Colombian
Amazonia, cattle were being poisoned. At that
time, Dr. Richard Evans Schultes was engaged in
botanical research in the region, and the Ministerio
de Economia Nacional in Bogota requested that he
look into the problem. The cattle lost the use of
their legs; the head could not be held upright; there
was excessive salivation and sometimes swelling of
the tongue; the animals eventually died.

Because of poor pasturage on the higher land in
the Leticia area, owners of cattle in the area usually
drove their animals through the water, or carried
them over on barges to the flat parts of the islands
to fatten up on the lush grasses that normally cover
the sandy banks. The cattle were returned to the
poorer pastures when the rivers rose and flooded
the low islands.

There are in the vicinity of Leticia two types
of islands: 1) older islands, some parts of which
are annually flooded along very narrow strands
and 2) younger islands —some only several years
old— which are low, fully flooded and with wide
strands. Sphenoclea zeylanica does not grow on the
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