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ABSTRACT

Sarcandra is the only genus of Chloranthaceae hitherto thought to be vesselless. Study of
liquid-preserved material of 5. glabra revealed that in root secondary xylem some tracheary
elements are wider in diameter and have markedly scalariform end wallscombined with circular
pits on lateral walls. Examination of these wider tracheary elements with scanning electron
microscope (SEM) demonstrated various degrees of pit membrane absence in the end walls.
Commonly a fewv threadlike fibrils traverse the pits (perforations): these as well as intact nature
of pit membranes in pits a ends of some perforation plates are evidence that lack of pit
membranes does not result from damage during processing. Some perforations lack any remnants
of pit membranes. Although perforation plates and therefore vessels are present in Sarcandra
roots, no perforations were observed in tracheary elements of stems or lignotubers. Further,
stem tracheids do not have the prominently scalariform end walls that the vessel elements in
roots do. Presence of vessels in Sarcandra removes at least one (probably several) hypothetical
eventsof vessel origin that must be postulated to account for known patterns of vessel distribution
in angiosperms, assuming that they are primitively vesselless. Seven (perhaps fewer) vessel
origin events in angiosperms could account for these patterns: two of those events (Nelumbo
and monocotyledons) are different from the others in nature. Widely accepted data on trends
of vessel specialization in woody dicotyledons yield an unappreciated implication: vessel spe-
cialization has happened in a highly polyphyletic manner in dicotyledons, and therefore multiple
vessel origins represent alogical extension backward in time. If agroup of vesselless dictyoledons
ancestral to other angiosperms existed, they can be hypothesized to have had a relatively
homogeneous flora plan now that Sarcandra-hke plants no longer need be imagined within
that group. Sarcandra and other Chloranthaceae show that the borderline between vessel absence

and presence is less sharp than generally appreciated.

THE WIDELY-CITED REPORT by Swamy and Bai-
ley (1950) of vessellessness in wood of Sar-
candra is of interest because Chloranthaceae
have thereby been considered one of five fam-
ilies of woody dicotyledons to be primitively
vesselless according to the concept of Thomp-
son and Bailey (1916). The other families are
Amborellaceae (Bailey and Swamy. 1948).
Tetracentraceae. Trochodendraceae. and Win-
teraceae (Eichler, 1864; Harms. 1897; Tieg-
hem, 1900). Chloranthaceae have been unique
among the five families because only a single
genus (Sarcandra) was presumed to lack ves-
sels although the other genera of the family
have them. Thus, if woody dicotyledons are
primitively vesselless, we would have to as-
sume that in Chloranthaceae Sarcandra rep-
resents a primitive condition, at least with re-
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spect to vessellessness and probably other
characters as well. If vessels were absent in
Sarcandra we would actually have, preserved
in an extant family, the threshhold between
vessel absence and presence; there would be
an irony, though, in that Sarcandra does not
appear to be particularly close to the other four
families, al genera of which are vesselless.
The report of vessellessness in Sarcandra by
Swamy and Bailey (1950) has not been ques-
tioned, although the report was based only upon
examination of stem material. The implica-
tions of a conclusion based on such limited
material have therefore not been realized. We
know that in some monocotyledons and in cer-
tain ferns (e.g., Marsi/ea), vessels may occur
in roots only, with tracheids exclusively pres-
ent elsewhere in the plant body (Cheadle, 1943;
White. 1961). These groups are pertinent be-
cause Sarcandra. even though it has been called
woody, isa small shrub the stems of which are
a series of innovations of a few years' duration
that arise from acondensed lignotuber-like rhi-
zome—a habit with resemblances to habits of
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