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I N T R O D U C T I O N 
Echium is a genus of interest with relation to islands: annual and short­

lived perennial species occur within the Mediterranean region, but species 
on the Atlantic Islands have a great variety of growth forms, most notably 
some shrubs much woodier than any non-insular echiums. Other typically 
herbaceous dicotyledonous groups in which species of the Atlantic Islands 
are appreciably woodier than non-insular ones include Centaurea and 
Sonchu.s- (Asteraceae) ; Cheiranthus, Crambe, Descurainia, Purolinia, and 
Sinapodcndron (Brassicaceae); Convolvulus (Convolvulaceae); and Plan-
tago ( Plantaginaceae) . 

The tendency for Macaronesian species to be woodier than their main­
land relatives has naturally given rise to interpretations. The rosette shrubs 
of these islands are quite characteristic; such shrubs were termed "Feder-
buschgewiichse" by Schenck (1907). These suggest to some workers her­
baceous groups in which the notably moderate climate of islands has per­
mitted continued growth; in these groups there is natural selection for 
plants that are of longer duration and increased woodiness, suiting the 
vear-long growing season of such insular areas. This theorv has had a num­
ber of adherents: Schenck (1907), Rikli (1912), Johnston (1953), and 
Carlquist (1965) . Johnston's commentary is directed to Echium in par­
ticular, and is, in my opinion, a very well worded and pertinent description 
of the probable phylesis in Echium. To be sure, other workers have re­
garded the Macaronesian rosette shrubs as relicts: Meusel (1952) and Lems 
(1961) . Lems did modify his views, both in a subsequent paper (Lems and 
Holzapfel, 1968) and in conversations with me prior to his death . Those 
who hold the relict hypothesis are generally not familiar with island floras 
on a world basis, for one must explain why the same phenomena happen 
not merely on the Canary Islands and Madeira, but on volcanic islands all 
over the world. These islands are relatively recent. The groups which are 
represented on islands by rosette shrubs and rosette trees are the weediest, 
most plastic, and most evolutionarily active groups of dicotyledons: Astera­
ceae, Lobelioideae of Campanulaceae, Brassicaceae, Solanaceae, Chenopo-
diaceae, Plantaginaceae, etc. Insular rosette shrubs and rosette trees in these 
groups are not easily confused with true trees and truly woody shrubs; 

•Work on insular woods. Including the present study, has been aided hv two urants from 
the National Seience Foundation: CB-4977X and GB-14(i'J2. 
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they have such herbaceous features as wide pith and wide cortex, lack of 
extraxylarv fibers in the stem, limited longevity, and herb-like wood patterns 
(Carlquist , 1962, 1966, 1970a, 1970b, 1970c). Those who hold that such 
rosette shrubs and rosette trees are relicts on islands must still explain how 
such plants, obviously derived from herbaceous ancestors, have evolved in 
any case, so that the question of their occurrence on islands and island-like 
areas is not answered in any respect. The insular forms have virtually no 
similar relatives on mainland areas, and one would have expected at least 
a few to survive, for maritime climates occur along coasts of continents. 
The hypothesis that these represent herbaceous groups that have arrived 
on islands by means of their superior dispersal ability and have, in the 
strongly disharmonic floras of oceanic islands evolved to suit the moderate 
climatic conditions seems the hypothesis that offers the fewest difficulties. 

Wood collections rarely contain more than a few samples from herbaceous 
or even shrubby plants, so woods had to be collected in the field. Such field 
experience, however, is especially valuable because it permits direct ac­
quaintanceship with the ecological conditions under which the various spe­
cies of Echium or other taxa grow. Although I cannot take space to detail 
niv own field observations, the reader will find helpful data and photographs 
in 'papers by Schenck (1907), Burchard (1929) , Lems (1960) , and Lems 
and Holzapfel (1968). 

The species for which wood anatomy is studied here represent a wide 
range of ecological extremes and growth forms. For example, E. bourgeau-
anitm is an acaulescent monocarpic rosette plant with a single giant in­
florescence. It is endemic to a small alpine area: the caldera of El Teide, 
about 3000 m on the island of Tenerife, Canary Islands. The plant studied 
here probably flowered in its third year, for it produced three concentric-
rings of secondary xylem, rings connected by thin-walled parenchyma cells 
which break down when dried, so that the rings are separate (wood from 
the outermost was studied he re ) . The caldera of El Teide is a decidedly 
xeric locality, and wood anatomy ought to demonstrate xeromorphy most 
clearly. 

Echium striatum is a short-lived shrub which perhaps dies after only two 
or three years. I t is native to rocky openings in the laurel forest, as on the 
Anaga Peninsula, Tenerife, at about 500 m elevation. Echium decaisnei and 
E. OTWsnuicfolittm are shrubs native to markedly dry lowland situation on 
Gran Canaria, Canary Islands. However, E. leucophaeum, E. giganteum, 
E. nervosum, E. aculeatum, E. virescens, and E. webbii are shrubs native 
to dry situations also. Such situations include dry barrancos, open slopes, 
rubble slides, and new cinders. Most areas occupied by these Echium spe­
cies are between sea level and 1000 in elevation. Several of these species 
occupy both the subtropical and temperate life zones of Lems and Holzapfel 
(1968) . Rainfall is more important than temperature where wood anatomy 
is concerned. Of the shrubby species above. E. u,iu.antcum grows in the 
most mesic situations, E. onatmaefolium in the most xeric. However, all 
areas in the Canary Islands other than the laurel forests could be described 
as dry, so the range between these two species in ecology is not very great. 


