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ABSTRACT

Wood anatomy of the recently described Degeneria roseiflora differs from that of D. vitiensis by
possessing narrower vessels, much thicker-walled vessels and fiber-tracheids. abundant uniseriate rays,
and greater numbers of ethereal o1l cells in rays. Because both large and smaller wood samples of D.
vitiensis were studied, ontogenetic changes in the wood are presented and scparated itom those features
that probably vary with the species. Tyloses and perforated ray cells are newly reported for Degeneria.
Anatomy of mature bark of D. roseiflora is described. Wood anatomy of Degeneria is moderately
primitive, Although Degeneria is often compared to Himantandraceae and Magnoliaceae, Eupoma-
tiaceae also seem very close, if not closer,
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INTRODUCTION

Wood anatomy of Degeneria vitiensis 1. W. Bailey & A. C. Smith was described
by Batley and Smith (194 2). Swamy (1949), and Takahashi (1985). Certain aspects
of wood anatomy have also been covered by Lemesle and Duchaigne (19554, b),
whose application of certain new terms (e.g., “pseudotracheids™) invites review
here. Metcalfe and Chalk {1987) offered a review of vegetative anatomy of De-
generiaceae.

The discovery of a new species, Degeneria roseiflora J. M. Miller (Miller 1988)
and the availability of wood and bark material of this species have provided an
opportunity for study of bark of Degeneria, hitherto little known, and for com-
parison of wood of the two species. John M, Miller kindly placed liquid-preserved
material of wood and bark of D. roseiflora (Miller 1200) at my disposal. The wood
sample. collected in 1987, was 66 mm in diameter: the bark was 6 mm thick.

The wood of D. vitiensis studied here comes from a mature wood sample (R
1193-1) provided by the Forestry Commission of New South Wales, The rays of
this wood block are parailel, indicating that the sample was obtained from a large
trunk. In contrast, a wood sample 33 mm in diameter {(Cariquist 693) representing
a basal shoot from an uninjured tree, provided a relatively small accumulation
of secondary xylem. The latter wood sample was collected in Fiji in 1962, thanks
to the aid of John W. Parham. These two wood samples offer contrast in age and
offer a way to determine which wood features alter with ontogeny in Degeneria
wood. Miller (1988) suggests that D. roseiflora may have neotenic features in its
floral structures. One would not necessarily expect juvenilistic features in the sense
of paedomorphosis in wood of this species, however, because typically woody
dicotyledons do not show paedomorphosis in wood features as do dicotyledons
with special growth forms (e.g., rosette trees, stem succulents; for a review, see
Carlquist 1988). In any case, the woad available of D. viriensis permits study of
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change in wood features from pith to the outside of a large stem; the wood sample
of D. roseiflora is intermediate in size between the two D. vitiensis samples studied,
and thus differences among the samples that are related to ontogeny can be dif-
ferentiated from those that may be related to species limits.

MATERIALS AND METHODS

The wood sample Miller 1200 of D. roseiflora was preserved in formalin-acetic-
alcohol in the field, whereas wood samples of D. vitiensis were dried. The latter
wood samples were boiled in water and stored in 50% aqueous ethyl alcohol.

Woods were sectioned on a sliding microtome. Sectioning by means of a sliding
microtome proved unsuccessful for sample R 1193-1 of D. vitiensis because of
the thin-walled nature of wood cells. For that sample, therefore, an alternative
technique that involves softening in ethylene diamine followed by sectioning in
paraffin (Carlquist 1982) was employed. This technique provided the sections
illustrated in Figures 10—14. This method was also used for the bark sections of
D. roseiflora illustrated in Figures 15-18. Wood sections were stained in safranin
or in a safranin-fast green combination. Macerations were prepared with Jeffrey’s
solution and stained with safranin.

Some sections of D. roseiflora wood cut with a sliding microtome were placed
between glass slides and allowed to dry. These sections were observed with an
ISI WB-6 scanning electron microscope (Fig. 5-7).

Wood terminology follows that of the IAWA Committee on Nomenclature
(1964). Vessel diameter is measured as lumen diameter at widest point. All quan-
titative data are based upon 25 measurements per feature except for vessel wall
thickness, fiber-tracheid wall thickness, and fiber-tracheid diameter at widest point;
for these three features, figures for typical conditions rather than means were
obtained (e.g., nonobliquely sectioned cells selected; cell wall thickness measured
not at cell corners). Number of vessels per group is calculated as: a solitary vessel
= 1, a pair of vessels in contact = 2, etc. In addition to observations made on
outer stems, observations were made on wood of twigs of D. vitiensis in order to
find the most juvenile expressions of ray types and ray histology, although no
quantitative data were computed from these. Specimens documenting the Carl-
quist and the Miller collections are located in the herbarium of the Rancho Santa
Ana Botanic Garden.

ANATOMICAL RESULTS
Wood

DEGENERIA ROSEIFLORA, Miller 1200 (Fig. 1-9).—Growth rings absent, vessels
fluctuating only a little in diameter with respect to season. Vessels mostly solitary
(Fig. 1); mean number of vessels per group, 1.2. Mean vessel diameter, 79 um.
Mean number of vessels per mm?2, 27. Mean vessel element length, 984 um.
Perforation plates scalariform; bars slender (Fig. 8), or, in narrower vessels, a little
wider (Fig. 7), vestigially bordered and with microfibrillar webs present to a limited
extent in the perforations (Fig. 7). Mean number of bars per perforation plate,
20.4. Vessel-to-vessel pitting, vessel-axial parenchyma pitting (Fig. 9), and vessel-
ray pitting (Fig. 6) scalariform. Vessel-to-fiber-tracheid pitting sparse. Mean vessel
wall thickness, 3.1 um. Imperforate tracheary elements all fiber-tracheids, the pits
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Fig. 1-4. Wood sections of Degeneria roseiflora (Miller 1200).— 1 Transection; vessels are rela-
tively narrow, fiber-tracheids thick walled.—2. Tangential section; two ethereal oil cellsin ray, bottom
center; two uniseriate rays near lower left corner.—3. Radial section; enlarged cells are ethereal oil
cells; dark-staining dropletsrestricted to certain other cells—4. Radial section; tylosesin vessel, center.
(Fig. 1-2, magnification scale above Fig. 1 [finest divisions = 10 fim]; Fig. 3, 4, scae above Fig. 3
[divisions = 10 nm].)



