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SEM studiesonvesseldn ferns. 6. Woodsia ilvensis,
with commentson vessel originin ferns
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Summary

Woodsia ilvensishasarangeof degreesof specializationin perforation plate®fvessel elements roots, but as avhole they
are somewhat more specialized than tho$&. scopulina. andmuch more specialized than thos&W. obiusa. Rhizomesf
W. ilvensis have vessel elements with only moderate deofesgecializationin perforation plates. Woodsia ilvendiaslateral
wall perforation plates well definedn root vessel elements, less well defined oireshizomes. These expressions also occur
in W.scopulina. wherea®.obiusa lacks lateral wall perforation platéghe more highly specialized perforation plats
W. ilvensis rootsnayrelateto themore highly seasonal habitatsoccursin high latitudesandaltitudes,andlikely experiences
more cold than W. scopulina (from intermediate habitatsJW. obiusa (from less extreme habitats). Lateral wall perforation
plates areas far aknown, uniqueto ferns,and mayelatedto vessel groupingn steles,and tominimal divisionoflabor among

tracheary elementi vessel-bearing ferns

Introduction

Vesselsin ferns proveto bepresentto agreater extent sels similartothosein Pteridiuni

lateral wallsofvessel elements were also demonstrated
(CARLQUIST & SCHNEIDER 1997 a). Ves-
were demonstrateit

for Pteridiuni

than previously reported. Scanning electron microscopthe genera PhlebodiumandPolystichum (SCHNEIDER &
(SEM) definitively permitson one tcestablish vessel CARLQUIST 1997 a) as well as in AstrolepisSfCARLQUIST

presence, because poresgholesinthin primary walls
can beeasily seen withSEM butcannot beadequately
resolved with light microscopy. Primary walégetrans-

& SCHNEIDER 1997 b). Although we did not see lateral
perforation platesonvesselsof Woodsia obtusa.and the
end wall perforation platedn that species contained

lucent when studied with light microscopy, even wherporosepitmembranegCARLQUIST et al.1997), perfora-
stained. Earlier studie®nvesselsonferns used clear tion plates with numerous barbutwithout pit mem-

differentiation betweermnendwall andalateral wallas
a criterion of presenceof aperforation plateonthe end

brane remnants were observauroot vesselof W. sco-
pulina, aswere lateral-wall perforation plate&SSCHNEI-

wall. Thevesselsinrootsof Marsilea show such mark- DER & CARLQUIST 1998). In all of the abovementioned

ed differentiation, andthus were discovered with light genera, withthepossible exceptionof Pteridiuni,

microscopyby WHITE (1961)andhave been reporteldy
other authorgLOYAL & SINGH 1978).Ourjoint series
of papers usingSEMbegan withareport of vesselsfor
Woodsia obtusa(CARLQUIST etal. 1997),in which ves-
sels were thought possiblyo bepresent by WHITE
(1962). Our study of Ptehdium (CARLQUIST & SCHNEI-
DER 1997a) revealed vessels suchsthose reportedy
Russow (1872)andBuss (1939),butitalso demon-
strated vessels minimally different from tracheids,
which perforations werenotclear of wall material,but
contained poros@itmembranes. Perforation platesm

rhi-
zome vessels were somewhat less specialignd'spe-
cialized," agreater differentiation from lateral wall pit-
ting is inferred: more specialized vessels would have
fewer, narrower bare®nend-wall perforation plates).
Our selectionof fern species likelyto have vessels
when studied withSEM hasbeen influencedby the
reportsby WHITE (1962) of species likelytohave ves-
sels, butinwhich light microscopy couldnotestablish
vessel presence with certaintWHITE (1962) rightly
considered that light miscroscophhad demonstrated
vessel presencén Pteridiuni and inMarsilea. Among
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