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INTRODUCTION 

The tendency for herbaceous families of dicotyledons to be represented 
on insular areas by species and genera more markedly woody than their 
continental relatives is exemplified by the family Brassicaceae. This ten
dency, although early noted by such authors as Hemslev (1885), has not 
been explored to any appreciable extent genetically, experimentally, or even 
ecologically for any of the families in which this phenomenon occurs. The 
present study is one of a series of papers in which I am attempting to dis
cern what modes of anatomical structure characterize woody insular repre
sentatives of herbaceous groups, and with the aid of ecological correlations 
draw conclusions concerning the occurrence and nature of what may be 
termed "insular woodiness." 

Crucifers offer an excellent subject for such a study, for the family as a 
whole seems clearly an herbaceous one, and primitive tribes do not con
tain the woodiest members of the family. One of the tribes somtimes re
garded as primitive is Stanleyeae. The genus Stanleya is mostly herbaceous, 
and the shrubby species studied here, S. pinnata, can be said to be excep
tional in this regard (Rollins, 1939). The genus Romanschulzia seems to 
contain a greater constellation of primitive features (Rollins, 1956), al
though it, too, can be called essentially herbaceous. 

Within the related family Capparaceae, woodiness may be primitive, al
though some genera appear to have increased woodiness during their 
evolution. The likelihood appears very great that none of the woody cruci
fers studied here represent vestiges of capparaceous woodiness in any case, 
for they belong to tribes with numerous specialized features, well removed 
from the capparid-like crucifers, and they grow in geographical areas in 
which woodiness is common in families prevalently herbaceous elsewhere. 
The woody habit of Stanleya pinnata may well be a response to longer 
growing seasons in the southwestern United States. In this same region, 
there are many woody species of Asteraceae, and this parallel suggests that 
climate has been influential in the production of a shrubby habit. 

1 This study was supported by grants from the National Science Foundation, CB-4977x 
and GB-14092. 
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Almost certainly the remainder of the genera of Brassioaceae in the 
present study represent woodiness acquired during evolution of herbaceous 
groups on insular areas. As circumstantial, though strong, evidence one 
may cite the fact that the genera of the present study belong to a wide 
diversity of tribes and even subtribes within the family. The tribal distribu
tion of the genera is as follows according to the treatment of Schulz (1936): 

Stanleyeae: Stanleya 
Lepidieae: Lepidium 
Brassiceae: Crambe, Sinapidendron 
Matthioleae: Matthiola, Parolinia 
Hesperideae: Cheiranthus 
Sisymbrieae: Descurainiu 

Presuming that the scheme of Schulz represents various degrees of phylo-
genetic specialization, these genera seem clearly to represent independent 
derivations of woodiness on various insular or otherwise climatically mod
erate areas where they grow, derivations from groups that are rich, inter
mediate, and poor in putatively primitive features. In addition, the geo
graphical distribution of woody crucifers, in various islands and island-like 
areas all over the world, suggests independent derivations. The genera 
studied here, with the exception of Lepidium and Stanleya, are essentially 
Eurasian or with close relatives in Eurasia, especially in the Mediterranean 
region. One may note that Hemsley (1885) cited conspicuous woodiness in 
certain non-insular crucifers (Euzomodendron, Vella, and Oudneya) from 
Spain and Algeria, but these, like Stanleya pinnata in southwestern North 
America, may represent adaptation to warmer regions with long growing 
seasons, fewer frosts. Also, in the paramos of Colombia, woody species of 
Draba occur. These high plateaus have a cool climate, but almost uniformly 
cool throughout the year, because of the equatorial latitudes in which the 
paramos occur. Likewise, woodiness in Romanschuhia from typical lati
tudes could be said to be present in relation to the long growing season and 
lack of frosts of these regions. Unfortunately, Euzomodendron, Vella, Oud
neya, Draba, and Romanschulzia could not be studied because wood sam
ples were not available. Certain insular crucifers likewise are not included 
here: there are woody species of Erysimum on the Aegean Islands (Sno-
gerup, 1967), and E. moranii on Guadalupe I., Mexico, a species somewhat 
woodier than related species from Mexico, such as E. insulare and E. suf-
frutescens (Rollins, 1970). Some annual Brassicaceae, such as Brassica 
nigra, develop enough wood at their bases so that sections could be made 
with a sliding microtome. However, the present study is limited chiefly to 
insular crucifers collected by the writer. Wood collections contain few 
samples from plants of habits other than arboreal or arborescent or at most 
shrubby, and thus nearly all samples had to be collected in the field by 
the writer. 

Insular crucifers are probably dispersed with relative ease to island areas, 
especially those near continents. In those sites they have at least in some 
cases developed growth forms in which renewal buds, usually formed near 
ground level, are not killed by winter frost but instead produce continual 
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innovations, so that a broom-like shrub with a short, woody caudex-like 
stem is formed. An exception to this is Parolinia, in which an upright elon
gate stem like that of a "typical" shrub is branched at various levels. 
Parolinia also has wood of a texture much more dense than that of other 
crucifers. 

The Brassicaceae of the present study are interesting in that unlike other 
phylads woody on islands, these insular crucifers are not mesic in their 
adaptations. Woody Lobelioideae (Carlquist, 1969a) are nearly all mesic 
in their ecological preferences, and show this in terms of wood anatomy. 
Likewise, an appreciable number of Asteraceae (Carlquist, 1966) have 
entered such niches. The Hawaiian and Macaronesian euphorbias (Carl
quist, 1970b) have occupied a broad span of situations with respect to 
rainfall, although only a few could be called characteristically rain-forest 
species. The woody species of Echium (Carlquist, 1970a) are characteristic 
of drier situations in the Canary Islands and Madeira, and only E. piniimna 
and E. candicans are laurel-forest species. Although this pair of species 
represents the most mesic adaptations of the genus, and they show this 
with respect to wood anatomy, the Macaronesian laurel forest cannot be 
called a rain forest. Brassicaceae on islands are distinctive in that the woody 
species studied here occur exclusively or nearly exclusively in xeric localities. 
Only one collection was made from a laurel-forest location: Cheiranthus 
mutabilis, Carlquist 2645. This plant, which grows along the waterfalls in 
the Ribeiro Frio district of Madeira, probably represents a recent invader 
of open rocky situations within the laurel forest, and the primary adaptation 
of the species as a whole, as shown by other collections, is xeric. 

The xeromorphic preferences of Macaronesian Brassicaceae are clearly 
indicated by their prasence in lowland dry situations (the site of the vast 
majority studied here), but also in dry alpine situations as well: Cheiranthus 
scoparius, C. tenuifolius, and Descurainia bourgeauana could be called 
Macaronesian alpines. Sea bluffs, the characteristic habitat of Lepidium 
serra, Sinapidendron angustifolium, and S. frutescens, are physiologically 
dry localities, sometimes even mildly halophytic in their vegetation. For 
further descriptions of ecology and habit photographs and drawings, the 
reader can consult Burchard (1929), Carlquist (1970c), Hillebrand (1888), 
Lems (1960), Lowe (1868), and Schenck (1907). Space does not, un
fortunately, permit inclusion of habit photographs here. 

The crucifers studied here seem good material for answering the ques
tion: what are the characteristic modes of wood structure in a basically 
herbaceous group, woody derivatives of which have, with few exceptions, 
retained a xeric or near-xeric (ca. 25 inches of rain per year or less) adap
tation? One must concede that information from woody species of Draba 
and Romamchulzia is necessary before a full assessment of w(X)d anatomy 
of Brassicaceae can be made. One might also benefit from knowledge of 
wood anatomy of cabbages on subtropical islands, like the Canary Islands 
or the West Indies. On such islands, cabbages often become unbranched or 
little-branched rosette herbs with stems up to perhaps three meters tall. 
This phenomenon is a phenotypic response to the moderate maritime cli-


