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INTRODUCTION

The tarweeds (Compositae, tribe Heliantheae, subtribe Madinae) are one of the
best-known groups of western plants from the aspects of gross morphology, cytology,
and genetics. | have desired to complement this body of information with studies on
the anatomy of the subtribe so that amore adequate picture of variation and evolution
in this remarkable group could be obtained. Theanatomical diversity of the Madinae
is, in fact, no less interesting than the variation patterns in cytological, genetical, and
morphological characters. Thelatter features lend themselves well to studies of speci-
ation, whereas the anatomical characters evidence trends in the development of genera
or criteria for defining the group as awhole. In a number of instances, species dif-
ferences are also revealed by anatomical studies. The primary focus of this study is
the definition of thesubtribe and itsgenera, and the exposition of phyletic tendencies
within the Madinae by combination of anatomical data with that of other disciplines.
In order to attain such a picture, the full range of variation in all characters must be
obtained. Consequently, detailed information is given below, rather than salient
examples of particular trends.

In aseries of three papers (Carlquist 1958b, 1959a, 1959b) thenature of glandu-
lar trichomes and appendages has been described. The latter two papers aso include
studies on leaf anatomy in the genera Calycadenia and Holocarpha. Other contribu-
tions deal with leaf anatomy of two genera of Hawaiian Madinae, Argyroxiphium
and Wilkesia (Carlquist, 1957a) and with the vegetative anatomy of Hawaiian
Madinae as a whole (Carlquist, 1959c). Wood anatomy of certain Madinae was
considered separately in an earlier paper (Carlquist, 1958a). The present paper
completes these studies by providing data on vegetative anatomy of the Pacific Coast
Madinae, anatomy of involucres and flora histology of the entire subtribe, and
chromosome numbers not hitherto reported. Theconstitution of Madinae as expressed
here does not correspond to that of other authors, and is summarized near the end
of the paper. Thetaxonomic treatment of genera and species of California Madinae
given by Munz (1959) isaccepted here. Thetaxa of Hawaiian Madinae recognized
correspond to the species given by Keck (1936) in Dnbautia and Argyroxiphium,
but Wilkesia is recognized here as a valid genus. The species of Raillardella con-
sidered here are those found in Munz (1959), although this genus is not placed in
Madinae by that author. Mexican species of Madinae not represented in the United
States are not covered in any single floristic treatment. Included in this group are
Adenothamnus  validus (Brandegee) Keck, Heniizonia martirensis Keck, and the
insular species Heniizonia frutescens Gray, H. greeneana Rose, H. palmeri Rose, and
H. dtreetsii Gray. Madia chilensis Reiche grows in Chile, which is also the native
location of M. saliva Molina. Thereport of an endemic tarweed from the Galapagos
Islands, Heniizonia sgualida Hook, f., is an error, as has been shown by Howell
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