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Wood Anatomy of Corynocarpaceae is Consistent with
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ABsTRACT. Corynocarpaceae group closely with Coriariaceae and Cucurbitaceae by axial parenchyma types
(vasicentric scanty plus apotracheal banded plus ray-adjacent, all in strands of 1-2 cells) and Homogeneous
Type II rays. Begoniaceae, Datiscaceae s. s., and Tetramelaceae group on the basis of absence of banded axial
parenchyma and subdivision of the vasicentric parenchyma into strands of 3-5 cells. All of the families of
Cucurbitales (except Anisophylleaceae) have two unusual features: minimal borders on perforation plates and
unusually wide multiseriate rays (not accompanied by uniseriate rays). All of the families except Anisophylle-
aceae have another unusual feature, storied fusiform cambial initials. Anisophylleaceae have several wood fea-
tures more primitive than those of other Cucurbitales (tracheids, aliform axial parenchyma, nonstoried cambial
initials), but the family is not necessarily excluded from Cucurbitales. Data on wood of Corynocarpaceae are
derived from samples of three species of Corynocarpus; possible specific characters are offered.

Corynocarpaceae, a monogeneric family of five
species restricted to the southwestern Pacific (includ-
ing Australia), have proved difficult to place within
the natural phylogenetic system. Wagstaff and Daw-
son (2000) list 13 families cited by various authors as
possibly closely related to Corynocarpaceae. Inter-
estingly, none of these 13 families are among the
families Wagstaff and Dawson find allied to Cory-
nocarpaceae. DNA sequences provide evidence to
Wagstaff and Dawson that Corynocarpaceae belong
in Cucurbitales, alongside Coriariaceae (a family that
has likewise proved difficult to place), Cucurbita-
ceae, Begoniaceae, Datiscaceae s.s., and Tetramela-
ceae (a segregate from Datiscaceae). Anisophylle-
aceae, composed of four genera traditionally referred
to Rhizophoraceae, are also included in Cucurbitales
by these authors. A very similar grouping of Cory-
nocarpaceae with the same families of Cucurbitales
was proposed by Schwarzbach and Ricklefs (2000).
The work of Schwarzbach and Ricklefs was broadly
based, incorporating data from chloroplast DNA, nu-
clear ribosomal DNA, and morphology. Swensen et
al. (1998), using DNA sequences from three sources,
provide a cladogram in which Cucurbitaceae and
Coriariaceae are unresolved and Tetramelaceae, Da-
tiscaceae s. s, and Begoniaceae lie in sequence distal
to those two families, but these workers do not in-
clude Anisophylleaceae or Corynocarpaceae in their
cladogram.

Wood anatomy can reflect systematic relationships
very closely in some cases. The pairing of Akani-
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aceae with Bretschneideraceae (Carlquist 1996) and
the inclusion of Lactoridaceae in Piperales (Carlquist
1990) are supported by wood anatomy. One must be
cautious in the systematic use of data from wood
anatomy, because in large, actively-evolving families
that occupy regions with diverse ecology, such as
Asteraceae, distinctive wood features of genera and
other taxonomic groupings often have ecological
rather than systematic significance (Carlquist 1966).
Although wood features reflecting habit and ecology
occur to some extent in the Curcubitales, most of the
features appear related to systematic position. This
interpretation is based on the fact that the wood fea-
tures concerned are not widespread in dicotyledons
and, therefore, where they characterize groups of a
few genera, are more likely to be synapomorphies
than homoplasies.

Groupings defined or redefined with the aid of
molecular data increasingly reveal more diversity in
floral plan and vegetative habit within a clade than
suspected earlier (e.g., Capparales, Caryophyllales s.
L). In Cucurbitales, Corynocarpaceae are trees with
alternate petiolate leaves and flowers with superior
ovaries that contain one functional carpel (others
vestigial) with apical placentation of the ovule. Cor-
iariaceae are woody to herbaceous, but with a sym-
podial canelike habit and opposite sessile leaves, and
with flowers with superior ovaries composed of 5 or
10 carpels each with a single ovule more axile than
apical in attachment. Cucurbitaceae are herbaceous
or “softly woody,” mostly vining and with alternate
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petiolate leaves, flowers have inferior ovaries com-
monly composed o three (in some, one, two, or five)
carpels with parieta placentae. The above morpho-
logica data are from Cronquist (1981), who offers
excellent drawings o Corynocarpus.

Data on anatomy of wood and other vegetative
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5%

frey's Fluid (Johansen 1940) and stained with safra
nin. Scanning electron microscope (SEM) studies
were not feasible because the vessd wal striations
of C. dissirnilis are sparsely distributed within a sec-
tion. Wood of C. dissirnilisand C. laevigatus was avail-
able in liquid-preserved form, and thus presence of

portions of Corynocarpus have been offered for C. lae- starch in axia parenchyma and rays of those species

vigatus J R. & G. Forst. (Metcafe and Chalk 1950;
Patel 1975; Meylan and Butterfield 1978). Wood of C.

cribbianus (F. M. Baley) L. S. Sm. and of C. dissirnilis

Hemdl. has been included in the present study, per-
mitting a broader picture of wood of the family than
hitherto available. Data on wood of the other families
of Cucurbitales as currently defined are available for
a least a few species. The sources include Aniso-
phylleaceae (Vliet 1976 plus original data by the sec-
ond author), Begoniacese (Carlquist 1985a), Coriari-
aceae (Carlquist 1985b, Yoda and Suzuki 1992), Cor-
ynocarpaceae (original data by the first author), Cu-
curbitaceae (Carlquist 1992), and Datiscaceae,
including Tetramelaceae (Davidson 1976 and origi-
nal data by the first author), Less comprehensive ac-
counts are cited by Gregory (1994).

MATERIALS AND METHODS

Specimens documenting the woods studied here

could be demonstrated; the wood sample of C crib-
bianus was available in dried form.

Scanning electron microscope (SEM) photographs
of Corynocarpus laevigatus vessels were obtained us-
ing an 19 WB-6 SEM. The SEM photographs of four
species of Anisophylleaceae were based on dliding
microtome sections; photographs were obtained us-
ing a EOL 840 SEM at the Forest Products Labora-
tory.

VesH diameter isbased on mean lumen diameter;
long and short chords were averaged for vessels oval
in outline. Terminology is according to the IAWA
Committee on Nomenclature (1964), with the excep-
tion of the terms pseudoscalariform vessd pits, vas-
icentric tracheids, ray-adjacent axia parenchyma, in-
terconrinuous rays, and paedomorphic rays (for
these, see Carlquist 1988). Data are presented for the
Corynocarpus species in reverse alphabetical order
because more complete observations were available
for C. laevigatus. A thorough description is given for

for Corynocarpus are as follows: C. cribbianus, B. Gray that species; the descriptions of C. dissirnilis and C.

3124 (CQTw), Atherton Tableland, Queensland, Aus-
tralia; C. dissirnilis, G. McPherson 5666 (MO), Mt.
Dzumac, New Caledonia; C. laevigatus. S. Carlquist
1286 (RSA), cultivated in Santa Barbara, California
The specimens (al from Forest Products Laboratory)
documenting SEM studies of Anisophyllaceae are as
follows: Anisophylka laurinaR. Br. ex Sabine, SRw

9910; Combretocarpus subrotundatus (Mig.) Danser,

cribbianus that follow include only those details by
which those species differ from C. laevigatus. The tax-
onomic treatment of Wagdaf and Dawson (2000) is

followed here.

RESULTS

Corynocarpus laevigatus (Figs. 1-4, 14-151

SIRw-23778; Poga oleosa Pierre, SRw 12858, PolygonGrowth rings minimally distinct. Vessds in multi-

anthus amazonicus Ducke, SIRw 44339a Specimens
documenting the other families illustrated here are

cited elsewhere: Cucurbitaceae (Carlquist 1992), Cor-

iariaceae (Carlquist 1985h), and Begoniaceae (Ca

rlquist 19853).

Wood of Corynocarpus sections with difficulty be-
cause the tangential bands of relatively thin-walled
axia parenchyma alternate with bands o hard,
thick-walled libriform fibers. Sliding microtome sec-
tions were successfully prepared for Claevigatus
(Figs. 1-4). However, an dternative method (Carl-
quist 1982) proved better for wood of the other spe-
cies of Corynocarpus (Figs. 5-13), as well as for sec-

ples (Fig. 1), mean number of vessels per group, 1.38.
Mean vessd lumen diameter, 85 jxm. Mean vessdl
wall thickness, 26 nm. Mean number of vessels per
mm’, 15.7. Mean vessel element length, 198 fxm. Per-
foration plates simple (Fig. 2), nonbordered or with
narrow borders (Fig. 14; Meylan and Butterfield
1978). Lateral wall pitting alternate, whether on ves-
s to vessd, vessal to axia parenchyma, or vessel to
ray contacts. Laterd wall pits of vessels circular to
polygonal in outline, pit cavities about 6 \un in di-
ameter, with narrowly lenticular pit apertures.
Grooves interconnect pit apertures (Figs. 14, 15).
Pairs o ridges (thickenings) may accompany the

tions of Acantfwsicyos, Coriaria, and Begonia (Figs. 14grooves (Fig. 14) or ridges may weave among the

20). Sections were stained with a safranin-fast green
combination. Macerations were prepared with Jf-

grooves (Fig. 15). Imperforate tracheary elements are
al libriform fibers, the pits simple (both simple and



