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Vegetative anatomy and relationships of Setchellanthus caeruleus (Setchellan-
thaceae) 

Sherwin Carlquist1 & Regis B. Miller2 

Summary 

Carlquist, S. & Miller, R. B.: Vegetative anatomy and relationships of Setchellanthus cae­
ruleus (Setchellanthaceae). - Taxon 48: 289-302. 1999. - ISSN 0040-0262. 

On account of its distinctive features. Setchellanthus cannot be included within any of the 
families of glucosinolate-producing plants. Features unknown in any of these families in­
clude abundant vasicentric tracheids, abaxial axial parenchyma, and only short uniseriate 
rays (composed of upright cells) in wood; and the presence of wide-helix tracheary elements 
in leaves. Wood offers the greatest number of phyletically significant features, and wood of 
Capparaceae offers many similarities, although the wood of Helianthemum (Cistaceae) is 
even more tike that of Setchellanthus. Despite the fact that no myrosin cells were observed 
in Setchellanthus, it appears closest, on the basis of present information, to the glucosino­
late-producing families. 

Introduction 

The relationships of Setchellanthus Brandegee are the focus of this paper and 
those that accompany it. Stress will be put on features that show similarities to other 
families, one concern being, however, the number of potentially related families one 
should consider, and how much original data should be developed in order to ensure 
that the comparisons are adequate. Assessing systematic relationships, one must 
reckon that some features are likely the result of adaptation to particular ecological 
factors. Setchellanthus occurs on dry limestone slopes in xeric areas, and a number 
of features in the vegetative anatomy of Setchellanthus can be viewed with relation 
to these ecological conditions. 

On the label of the type specimen of Setchellanthus caeruleus Brandegee, the 
author wrote, "Gen. nov. Capparidacearum." A 1987 annotation by H. H. litis on 
this specimen reads, "should be placed in its own family; quite out of place in Cap-
paridaceae". Capparales thus should be the primary group placed into comparison 
with Setchellanthus. The family content of Capparales has changed in recent years 
(e.g., Rodman, 1991a, b; Gadek & al., 1992; Rodman & al., 1993, 1994). These 
authors have shown that the glucosinolate-producing families {Capparales s.l.) con­
stitute a natural group. The following glucosinolate-producing families have been 
included here: Akaniaceae, Bataceae, Brassicaceae, Bretschneideraceae, Cap­
paraceae, Caricaceae, Gyrostemonaceae, Koeberliniaceae, Limnanthaceae, Morin-
gaceae, Resedaceae, Salvadoraceae, Tovariaceae, and Tropaeolaceae. In addition, 
Cistaceae are included in our comparisons with respect to wood anatomy; Cistaceae 
have recently been placed in Malvales in cladograms that show Capparales close to 
Malvales (Alverson & al., 1998; Nandi & al., 1998). 
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Metcalfe & Chalk (1950) are a source of baseline data on vegetative anatomy for 
the families cited above. Additional data on wood anatomy of these families were 
available for Akaniaceae (Carlquist, 1996a), Bataceae (Carlquist, 1978), Brassica-
ceae (Carlquist, 1971), Bretschneideraceae (Carlquist, 1996a), Capparaceae (Stern 
& al., 1963; Schmid & al., 1985; Fahn & al., 1986), Caricaceae (Carlquist, 1998), 
Gyrostemonaceae (Carlquist, 1978), Koeberliniaceae (Gibson, 1979), Limnantha-
ceae (Carlquist, 1996b), Resedaceae (Carlquist, unpublished data), Salvadoraceae 
(Outer & Veenendal, 1981), Tovariaceae (Carlquist, 1985a), and Tropaeolaceae 
(Carlquist 1996b). Wood data on Cistaceae are derived from Metcalfe & Chalk 
(1950) as well as from slides in the possession of the first author. 

One inevitably wishes more data than are available at any given time. However, 
in comparative work, depth of data may be of less importance than knowing the 
systematic distribution of characters of key importance. Consequently, attention will 
be focused on unusual features that may be indicative of relationship, such as Mal-
pighian trichomes on leaves or occurrence in wood of exclusively uniseriate rays 
composed of upright cells. 

Material and methods 
Stems and leaves were available preserved in formalin-acetic-alcohol, from the 

collection litis & al. 31801 (WIS). These stems range from c. 1 mm in diameter, 
with little secondary growth, to 8 mm in diameter. In addition, a dried stem 1.4 mm 
in diameter was available from the Forest Products Laboratory wood collection 
(MADw-25515), vouchered by the specimen litis & Lasseigne 100 (WIS). Details on 
collections are given by litis (1999). 

From the latter sample, the second author prepared sliding microtome sections, 
some of which were stained with safranin; others were examined with scanning 
electron microscopy (SEM). The first author made preparations from the liquid-
preserved samples of litis & al. 31801. Transections and paradermal sections of 
leaves were prepared by the usual paraffin techniques, and wood sections of the 
largest stems were made with a sliding microtome. Young stems (with leaves at­
tached) were sectioned with a rotary microtome with the aid of a softening technique 
(Carlquist, 1982). All sections from litis & al. 31801 were stained in a safranin-
fastgreen combination, except for a few sections of the older stem, which were dried 
and examined with SEM. Wood macerations of both collections were prepared with 
Jeffrey's Solution and stained with safranin. Whole leaves and flower buds of the 
collection litis & al. 31801 were air dried, using Hemo-De as an intermediate fluid, 
and viewed with SEM to obtain information on trichomes. The SEM photographs 
reproduced here as Fig. 6-13 were prepared at the Forest Products Laboratory and 
are the property of the second author. 

Number of vessels per group was determined as in earlier studies by the first 
author (viz., a solitary vessel = 1, a pair of vessels in contact = 2, etc.). Vessel di­
ameter was measured as lumen diameter at widest point. Wood anatomical terms are 
in accord with the IAWA Committee on Nomenclature (Anonymous, 1964), except 
for "vasicentric tracheid", defined as in Carlquist (1985b, 1988). 

The description of wood anatomy is based on the larger stem from litis & al. 
31801, whose liquid preservation, with the staining employed, permitted accurate 
determination of axial parenchyma presence and demonstrated the nature of pitting 
in imperforate tracheary elements well. 
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3. 
Fig. 1-5. Wood sections of Setchellanthus caeruleus (1-3, 5, litis & al. 31801; 4, MADw-25515). -
1, transection, showing solitary nature of vessels; 2, tangential section; rays mostly one cell high, 
appearing as inconspicuous ellipses; 3, portion of tangential section, to show densely placed small 
pits on vasicentnc tracheids; 4, portion of tangential section; diagonally-oriented grooves intercon­
necting pit apertures occur on the vessel wall; 5, portion of radial section of vasicentnc tracheids, 
showing the pits in sectional view. - Division of magnification scale = 10 urn (above Fig. 1 for 1-2 ; 
above Fig. 3 for 3-5). 


