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ABSTRACT 

Qualitative and quantitative data are presented for 22 collections of 14 species of Hedyosmum. 
Wood of the genus is primitive in its notably long scalariform perforation plates; scalariform lateral 
wall pitting of vessel elements: and the low ratio of length between imperforate tracheary elements 
and vessel elements. Pit membrane remnants are characteristically present to various degrees in 
perforations of vessel elements: this is considered a primitive feature that is related to other primitive 
vessel features. Specialized features of Hedyosmum wood include septate fiber-tracheids with much 
reduced borders on pits; vasicentric axial parenchyma; and absence of uniseriate rays (in wood of 
larger stems). Ray structure (predominance of upright cells) and ontogenetic change in tracheary 
element length are paedomorphic, suggesting the possibility of secondary woodiness in the genus. 
Wood structure is highly mesomorphic. 
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INTRODUCTION 

The family Chloranthaceae consists of four genera: Ascarina, Chloranthus, Hed­
yosmum, and Sarcandra (Ascarinopsis, a Madagascan segregate of Ascarina, is 
not recognized by most authors: Jeremie 1980). Despite the small size of the 
family (about 75 species: Todzia 1988), Chloranthaceae have aroused great interest 
in recent years because of the apparent primitiveness of some features (combined 
with possible specialization in others) and the uncertain systematic position of 
the family. Floral anatomy of Hedyosmum has been interpreted as transitional 
between gymnosperms and angiosperms (Leroy 1983), although Endress (1971, 
1987) has shown that several levels of reduction occur in flowers of Chloranthaceae 
and that the flowers are best interpreted as specialized. 

Most wood features of Chloranthaceae qualify as primitive for dicotyledons 
according to the criteria most generally accepted (Bailey 1944; Frost 1930a, b, 
1931; Kribs 1935, 1937). Sarcandra has been claimed to be vesselless (Swamy 
and Bailey 1950), and the genus has therefore been widely cited as a primitively 
vesselless dicotyledon. Vessels do occur, however, in the roots of Sarcandra 
(Carlquist 1987). Swamy (1953) presented a useful summary of wood features of 
Chloranthaceae, but only at the generic level, and no specimens were cited. The 
availability for the present study of numerous specimens of Hedyosmum wood 
permits a detailed survey of wood anatomy in the genus. The collections of Carol 
Todzia have been very helpful in this regard, and her courtesy in sharing materials 
with me is greatly appreciated. Wood samples from the MADw and SJRw col­
lections of the Forest Products Laboratory, Madison, Wisconsin, have been very 
important to the present study (Table 1). A few collections from my 1982 field 
work in Peru, identified by Carol Todzia, have been included. 
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Study of chloranthaceous woods by means of scanning electron microscopy 
(SEM) has revealed characteristic presence of primary wall portions (pit mem­
branes) in perforations of vessel elements (Carlquist 1987, 1988(3, 1990a). Degree 
and kind of pit membrane presence in perforations are diverse in Hedyosmum. 
This phenomenon appears to be indicative of primitiveness of vessel elements 
(Carlquist 1988a), and to represent a structural stage transitional between tracheids 
and vessel elements. The examples thus far studied show pit membrane remnants 
in perforations to be indicative of primitiveness of vessel elements. Primary wall 
remnants in perforations have not been studied extensively in dicotyledons, but 
Hedyosmum provides ideal material for surveying the mode of occurrence of these 
remnants. Attention is paid here to variability in presence within a species and 
within a wood sample, as well as to various manifestations of wall presence ranging 
from nearly complete presence to occurrence only as strands. 

The phylogenetic interest of Chloranthaceae is considerable, but comments can 
be made most effectively when woods of all of the genera have been studied. 
Comments on some issues will therefore be deferred until the woods of Chloran-
thus have been studied. 

In the present account, attention is called to observations in particular species. 
That does not mean necessarily that these features characterize those respective 
species. The sampling of the genus is too small to permit assessment of any wood 
characters at the species level. The species represented in this study do represent 
extremes for the genus in terms of habit, ecology, and geographical distribution. 
Therefore, the range in wood features reported here is probably an accurate picture 
of what a more thorough exploration would reveal. 

Quantitative wood features change with ontogeny in a given stem. This accounts 
for part of the range of figures in Table 1. This range requires interpretation, but 
comparisons cannot be precise. The diameter of stems collected by Carol Todzia 
and by me are known, but the diameter of xylarium samples is generally not 
available directly; one can guess the approximate diameter of boards from xy­
larium collections only approximately, by measuring divergence of rays as seen 
in a transverse section. Patterns of ontogenetic change in Hedyosmum wood are 
clear, even though quantification can only be approximate. 

MATERIALS AND METHODS 

Xylarium samples (Table 1) were supplied by the Forest Products Laboratory-
through the courtesy of Regis B. Miller and Donna Christensen. These samples 
were available in dried form. My collections and those of Todzia were available 
preserved in an ethyl alcohol solution. Herbarium specimens documenting Todzia 
collections are located at TEX-LL and MO, my collections are at RSA. Woods 
were sectioned, without softening, by means of a sliding microtome. Radial sec­
tions of each collection were dried between clean glass slides and examined by 
means of SEM according to the usual methods. Transverse, tangential, and radial 
sections of each collection were stained with safranin and fast green and examined 
with a light microscope. 

Data presented in Table 1 are derived from 25 measurements per collection 
except for vessel wall thickness, fiber-tracheid diameter, and fiber-tracheid wall 
thickness, in which typical conditions were measured. Where too few intact cells 
were available (as in macerations of woods with long vessel elements and fiber-


