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A B S T R A C T 

Wood florulas from southwestern Australia were analyzed to determine whether wood 
anatomy is sufficiently correlated with ecology so that vessel element features can be said to 
have a predictive value. Indices for vulnerability (vessel diam: vessels per sq. mm) and meso-
morphy (vulnerability x vessel element length) were calculated for each species in the follow­
ing florulas: karri forest understory, coastal granitic slopes, bogs, sand heaths, and desert. 
Wood indices for the species studied and for each florula show that these florulas form a se­
quence in increasing xeromorphy in the order listed. Genera represented in more than one 
florula validate the trends. Data for Gyrostemonaceae. Loranthaceae, and Cupressaceae are 
calculated separately because these are succulents, epiparasites, and conifers, respectively. 
Comparison with categories from floras elsewhere in the world shows the flora of Western 
Australia as a whole to be relatively xeromorphic. The indices devised show promise of great 
reliability because correlations with rainfall, temperature, and other factors are very close. 
Functional nature of the vessel element is thereby believed to be clarified. 

IN ATTEMPTING to analyze factors underlying the 
selective forces which have guided evolution of 
conductive tissue in vascular plants, I have used 
various types of correlation (1975a). This meth­
od could be criticized as constituting indirect evi­
dence. The most direct type of evidence would 
appear to be experimental. Experimental work, 
such as that initiated by Scholander et al. (1975), 
represents valid lines leading to a potential syn­
thesis between wood anatomy and physiological 
ecology. Ideally, one would like to isolate physio­
logical factors and compare them to individual 
wood characteristics; however, wood cannot be 
isolated from the many adaptations of the plant 
in which it exists or from the complex ecological 
regimes to which any given species is adapted in 
its tolerance ranges. Foliar apparatus, for ex­
ample, can be of overriding importance. High 
diffusive resistance of leaves and consequent low­
ered transpiration rate, crassulacean acid metab­
olism, or C4 photosynthesis are among the factors 
that can override xylem conformtion as an opti­
mal design system for coordinating foliage with 
conductive efficiency and resistance to tension 
of water columns in tracheary elements. 

Experimental work on woods, if it is to be done 
meaningfully, must be structured on hypotheses. 
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Correlations based upon wood anatomy and hab­
itat of given species seem a valid approach to 
production of these hypotheses. One may pro­
ceed to develop correlations either with a system­
atic group or with a floristic unit. The former 
method was used, for example, where compari­
sons between wood anatomy and species, species 
groups, and their ecology and habit were of­
fered (Carlquist, 1975b, in press). Onagraceae 
cover a wide range of habit from annual to 
arboreal, and range from tropical cloud forest 
to dry areas and aquatic habitats, although Ona­
graceae include no true desert shrubs or lianas. 
The almost perfect habital and ecological cor­
relations with wood anatomy in that family 
prompted extension in the use of quantitative ves­
sel element features to such families as Penaea-
ceae (Carlquist and DeBuhr, in press). Penaea-
ceae occupy a relatively wide range of habitats 
for a small family, but not as great as Onagra­
ceae. This fact is reflected in quantitative terms 
with regard to wood anatomy. 

My concepts concerning the latter two families 
are an extension of my (1975a) hypothesis, and 
are as follows. Short, narrow vessel elements are 
theorized to resist high tensions in water col­
umns. Narrowness of vessels is, to some extent, 
inversely correlated to number of vessels per sq. 
mm. This inverse correlation is, however, by no 
means a perfect one. By dividing mean vessel 
diameter by number of vessels per sq. mm of 
transection, one finds a range of values, not a 
constant, within a family (Carlquist, in press; 
Carlquist and DeBuhr, in press). A low value for 
this ratio could be interpreted as great "redun-
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