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In order to see if all theabovedisparateexamplesrepresentmanifestationsof
the sameevolutionaryphenomenon,I have examinedrepresentativesof mostof
the abovementionedgenera. Particularattention was paid to four anatomical
issues:(I) whetherthe imperforatetrachearyelementsother than tracheidshave
borderedor simplepits; (2) whetherthe imperforatetrachearyelementsare living,
as evidencedby presenceof septa,nuclei, or starch; (3) whetherspecies with
imperforatetrachearyelementsin addition to tracheidshaveaxial parenchyma
or not, and to what degree; (4)whetherin the speciesexaminedtracheidsare
distributedwith relation to vessels or not.

In a genusof Rosaceaeother than those mentionedabove,anotherpattern
occurs.Somespeciesof Prunus, such asP. amygdalusBatsch,P. fremontii Wats.
and probably the majority of species in the genus,haveonly tracheidsas their
sole typeof imperforatetrachearyelement.Prunuslyonii (Eastw.) Sarg.,P. ilici
folius (Nutt.) Walp, anda fewotherspecieshavevasicentrictracheidsplus fiber
tracheids(Carlquist 1985a).The latter group of species isbelievedto represent
an instanceof what is called fiber-tracheiddimorphismhere.Anatomicaldetails
ofselectedspeciesofPrunusarepresentedhere inorderto documentthis instance.

MA TERlALS AND METHODS

Thefollowing wood sampleswere used inthis study.Thoseavailablepreserved
in liquid (which thereforegive morereliabledataaboutstarchor nuclearpresence)
are indicatedby an asterisk(*) .

Austrobaileyaceae
"Austrobaileya scandensC. T. White, Carlquist 1930(RSA)

Celastraceae
Catha edulis Forsk., Carlquist /555 (RSA)
Celastrus scandensL., US w-5851(RSAw)
ElaeodendrondioicumGriseb.,USw-5929(RSAw)
*E . capenseEckl, & Zeyh. (cult. Vavra Estate UCLA)
Maytenusboaria Molina, US w-9457(RSAw)

ConvoJvuJaceae
IpomoeaarborescensSweet, HenricksonandChristman2087(RSA)
1. macrorhizaMichaux, USw-1843(RSAw)

Ericaceae
*Arbutusmenziesii Pursh, Bissing124 (RSA)
A. texanaBuckl., USw-19051(RSAw)
"Arctostaphylosauricu/ata Eastw., cult. RSA
A. mariposaDudl. in Eastw., Wolf5071 (RSA)
A. patu/a Greene,Carlquist s.n.(Mt. SanJacinto)
*A. viscidaParry, Wallace 1519(RSA)
"Comarostaphylis diversifolia (Parry)Greene, Wallace 1388 (RSA)
Vaccinium arboreumMarsh., USw-19399(RSAw)
V. ovatumPursh,cult. RSA
Xylococcus bicolorNutt., Wallace 1380(RSA)

Grossulariaceae
"RibesaureumPursh,RSAprop. no. 6539
R. cereum Douglas,Everett 21900(RSA)
R. montigenumMcClatchie, Warnock9 (RSA)
*R. sanguineumPursh, RSA prop. no. 11390
*R. viburnifolium Gray, RSAprop. no. 7602

Rosaceae
"Cotoneasiermicrophylla Lindl., Carlquist 15938 (RSA)
"Holodiscusdiscolor (Pursh)Maxim., RSAprop. no. 8548
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*H. microphyllus Rydb., Ca rlquist /5847 (RSA)
"Prunus fremont ii Wats., RSA prop. no. 6524
*P. ilicifolius (Nutt.) Walp., Carlquist s.n. (San Antonio Canyon)
*P. lyonii (Eastw.) Sarg., cult. RSA
Rubus spectabilis Pursh, Carlquist / July /972
"Spiraea dou glasii Hook. , RSA prop. no. 75 46

ALISO

Dried wood samples were boiled in water and stored in aqueous 50% ethyl
alcohol. All woods were sectioned on a sliding microtome. Sections were stained
with safranin; in most instances, they also were counterstained with fast green,
which permitted detection of vestigial borders on pits of the living imperforate
tracheary elements. A simple polarizing apparatus aided in revealing presence of
starch. Macerations were prepared with Jeffrey's fluid and stained with safranin.

RESULTS

Because the object of this study is not purely comparative, the data collected
are restricted to the four anatomical features specified in the last paragraph of the
Introduction. Although an attempt has been made to locate families in which
wood characteristically has tracheids plus living (often septate) libriform fibers or
fiber-tracheids, that objective can be realized only in limited terms. If the hy
pothesis oftracheid dimorphism is valid, early stages will feature in a given wood
the presence of conductive tracheids plus living fiber-tracheids (e.g., Austrobai
leya). Tracheids may at first not be distributed primarily with relation to vessels
(e.g., Austrobaileya). Ifwoods with tracheids plus septate fibers evolve over time,
however, the tracheids would be expected to develop a vasicentric pattern (because
of the advantage of this pattern with relation to conductive safety : Carlquist
1985a), and the fibers may not remain septate (or otherwise with living contents).
For example, the woods of Ceanothus (Rhamnaceae) or Quercus would be of this
description. Are the woods of Ceanothus and Quercus ultimately derived from
tracheid dimorphism, or do they represent a result ofanother pathway? In genera
such as these, the criteria whereby tracheid dimorphism can be established in
earlier stages ofevolution of this pathway are now not present. Therefore, phylads
in which the vasicentric tracheid habit has become well established cannot be
cited here , and only those families in which some genera have true tracheids as
the sole imperforate tracheary element type, whereas other genera in those same
families have tracheids plus living fibers, are cited here. Even within these , some
appear to represent earlier stages (Austrobaileya) than others (Maytenus).

Austrobaileyaceae

AUSTROBAILEYA (Fig. 1-4).-ln the wood of Austrobaileya scandens imperforate
tracheary elements include tracheids (thicker-walled cells, Fig. 1-2; Fig. 4) and
septate fiber-tracheids (Fig. 3, center). Pits in fiber-tracheids are conspicuously to
vestigially bordered, but no simple pits were observed on imperforate tracheary
elements. The range of pit diameter in tracheids and fiber-tracheids is shown in
Fig. 3-4. Fiber-tracheids have nuclei , but starch was not observed in this material.
Axial parenchyma is present in a vasicentric scanty pattern (Fig. I, 2). Distribution
of tracheids and fiber-tracheids is approximately random with respect to vessels
and vasicentric parenchyma.


