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ABSTRACT

Quantitative and qualitative features are presented for 13 collections of 8 species of Ascarina. Wood
anatomy is maximally primitive in most respects; moderate exception occurs in the imperforate
tracheary elements, which range from tracheidlike (4. solmsiana) to fiber-tracheids (septate in two
species). Perforation plates are scalariform, average more than 100 bars per plate, and have bordered
bars. Even more significantly, portions of the primary walls in perforations characteristically fail to
dissolve; these pit membrane portions range from nearly intact (much like the pit membranes in pits
on end walls of tracheids of vesselless dicotyledons) to remnant strands or flakes. Dissolution of pit
membranes in perforations is apparently inhibited by deposition of resinlike substances in some species;
the rugose surfaces formed by these deposits may account for a report of vesturing on vessel walls of
Ascarina. Axial parenchyma is diffuse, with only very small expressions of diversification; apotracheal
banded parenchyma is, however, present in A. swamyana. Wood of Ascarina is highly mesomorphic.
With age of plant, vessels increase in diameter, vessel elements and fiber-tracheids increase in length,
and rays become wider and have a higher proportion of procumbent cells; uniseriate rays decrease in
abundance. The implications of wood anatomy data on generic distinctions within the family and on
the systematic position of Chloranthaceae will be examined when monographs on woods of the other
genera have been completed.
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INTRODUCTION

The genus Ascarina is composed of 13 species at present. The Madagascan
species, A. coursii (Humb. & Capuron) Leroy & Jérémie, was formerly recognized
under the genus Ascarinopsis, but is now considered the sole species of section
Mascarina (Jérémie 1980). The remaining species occur in the Pacific, and have
an insular distribution that extends from the Philippines (4. philippinensis C. B.
Rob.) in the north to New Zealand (4. [ucida Hook f.) in the south; the range
terminates eastwards in the Marquesas (4. marguesensis A. C. Smith) and Tahiti
(4. polystachya J. R. & G. Forst.). The monograph by Swamy (1953b) has been
supplanted by that of Smith (1976); since Smith’s monograph, a New Guinean
species, A. subsessilis Verdcourt, has been added (Verdcourt 1985). The nomen-
clatural changes offered by Smith (1976) have been accepted here.

Wood of Ascarina was studied by Thierry (1912) and by Swamy (1953a).
Although Swamy (1953a) figures wood of “A. lanceolata Hook. £.”” (probably A.
diffusa A. C. Smith in current nomenclature), he does not reveal if any other
species of the genus were studied with respect to wood anatomy; his data are
expressed only in terms of the genus. Detailed data on wood anatomy are available
for A. lucida thanks to the work of Patel (1975) and Meylan and Butterfield (1978),
and therefore I have not included that species in the present study. The data of
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emploved by Meylan and Butterfield (1978, Fig, 168)in A. {ucida, show the borders
well.

Mean number of bars per perforation plate (Table 1, column é) is from 65
to 165. The greatest number observed was 222 (4. maheshwarii, PRFw-28911).
The range in bar number reported by Patel (1973) for 4. /ucida was 80-210. One
notes with interest that the mean number of bars per perforation plate for all
specimens studied here is 115. Number of bars seems clearly related to length of
vessel elements, which in turn is related to ontogeny. Had only wood samples
from the periphery of older stems been studied, the mean number of bars per
perforation plate might have approached 200. Very few, if any, other dicotyledon
genera with scalariform perforation plates have so many bars per perforation
plate; only a few genera (mostly with one or two species), such as Aextoxicon or
Euptelea, have comparable plates.

Lateral wall pitting of vessels in Ascarina is predominantly scalariform on
vessel-to-vessel interfaces. scalariform to opposite on vessel-to-ray contacts (Fig.
12), and sparse (but often composed of horizontally elongate pits) on vessel-to-
axial parenchyma and vessel-to-fiber-tracheid contacts.

Primary Wall Presence in Perforations

Special attention is given to this phenomenon because of the inherent interest
with regard to the phylogenetic transition between tracheids and vessel elements,
as mentioned in the Introduction. Perforations containing various degrees of
primary wall (pit membrane) presence are illustrated here in Figures 3, 4, 6-10,
19, 20, and 26--30. These primary wall portions have sometimes been mentioned
as occurring where perforations grade into lateral wall pitting, as described by
Meylan and Butterfield (1978) for A. lucida. However, in surveying Ascarina wood,
I discovered that remnants of primary wall material in perforations are more
widespread than one would expect on the basis of such descriptions; they can be
found throughout a perforation plate, and to varying degrees depending on the
species of Ascarina.

In describing these instances, one must first deal with apparent inhibition of
perforation plate removal by enzymatic action on account of apparent chemical
overlay. In Figures 3 and 6, one sees not only presence of primary walls in
perforations, one also sees overlay of walls with a varnishlike substance. If one
examines such sections with a light microscope, one sees a yellowish or brownish
color in these deposits where they are more massive. A logical explanation for
these appearances is that prior to death of the protoplast in the vesse! element,
deposition of the varnishlike substances had occurred, so that enzymatic removal
of the pit membranes in the perforations was prevented. Depositions of this
material can mimic vesturing when seen under the scanning electron microscope.
Bailey {1933), Wheeler (1981) and Gale (1982) warn against interpretation of
relief due to deposition of secondary plant products as vesturing. On this account,
I believe that the report by Ohtani et al. (1983} of vesturing in vessel walls of
Ascarina should be discounted as a probable instance of secondary plant product
deposition.

If one removes instances in which deposits may have hindered dissolution of
primary walls int perforations, one still sees a number of instances in which pit
membranes remain in perforations of mature vessel elements. In 4. maheshwarii
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Fig. 11-14. Wood sections of Ascarina rubricaulis (11, 12, Carlquist 743; 14, Carlquist 15315).—
11. Transection; fiber-tracheids are notably thick-walled.—12. Radial section; cells contain deposits
of dark-staining compounds; vessel-ray pitting evident.— 13. Tangential section; multisenate rays are
relatively narrow.—14. Tangential section from periphery of a sample larger than that of Fig. 13;

multiseriate rays are notably wide. (Fig. 11, 13, 14, scale above Fig. 1; Fig. 12, scale above Fig. 12
[divisions = 10 nml\.)



