New records of hemiepiphytes provide insight into the evolution of fern habit
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VASCULAR PLANT DIVERSITY PROPORTION EPIPHYTES

Angiosperms Angiosperms
97% 90%

Ferns are only 3% of all vascular plants — but 10% of all epiphytes




Epiphytic ferns in space and time

Hopetedia praetermissa — 250 ma Hymenophyllum axsmithii — 55 ma



Other habits of ferns in trees
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Hemiepiphytes
Start on host and then connect to
Ground via long roots

Epiphytes Root climbers
Attached to host
without soil contact

Start on ground and
Climb host with adhesive roots



Documenting Hemiepiphytes S. E. Fawcett

Establish on trees Roots later head downward Roots contact soil Plants are never seen terrestrially






Dorsiventral rhizomes Short ‘clasping’ roots Long ‘feeding’ roots




Evolution of habits
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Evolution of habits

Terrestrial

R.E. Holttum

Epiphytic

Epiphytes

Elaphoglossum
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Root climbers

Lomagramma etc.

Terrestrials
Bolbitis




Evolution of habits oiohytes
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Terrestrial Epiphytic Root climbers
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Terrestrials
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Evolution of habits
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A reversda | | Vandenboschia nested In epiphytic clades
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More reversals...

Compyloneurum sphenodes
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Yet another scenario...
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Terrestrial Hemiepiphytic J. L. Watts

@ Hymenasplenium obscurum

Hymenasplenium hoffmannii

J.E. Watkins

Hymenasplenium laetum

Hymenasplenium ortegae

Hymenasplenium purpurascens

Hymenasplenium delilescens

Hymenasplenium repanduium

Hymenasplenium volubile h

Hymenasplenium riparium

. Hemispiphyls . Torrestrial @ Hymenasplenium obtusifolium




We need more plants!
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Methods




Results

319 Collections

206 Species

15 Hemiepiphytic species

12 New hemiepiphytic records

7 Documented sufficiently to publish

~7% of the species inventoried had
a hemiepiphytic habit

Species distributed in:
* Aspleniaceae

* Hymenophyllaceae

* Lindsaeaceae

* Polypodiaceae

» Tectariaceae

* Thelypteridaceae
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Results:

Many new records of
Asplenium indicating the
entire A. scandens clade
(~6 spp.) is hemiepiphytic

Asplenium scandens




Results

A Thelypteridaceae!
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Summary:

. Epiphytes
. Hemiepiphytes

* Most hemiepiphytes evolve within epiphytic
clades

* A minority evolve within terrestrial or epipetric
clades

* Many hemeipiphytes are one-offs, but there
are small radiations:
* Lomariopsis
* Vandenboschia
* The Trichomanes Lacostea clade
* The Asplenium scandens clade

How else can we use these data?...
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Future directions...
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Sarah Noben Michael Kessler




Preliminary results...

Montane ‘ 0.012 w
'

0.001
H1
0.004
<€
> %%
Lowland 0.0009
Terrestrial Epiphytic

» Transitions to epiphytism are 2x more likely in cloud forest habitats
* The primary route for lowland epiphytes is from upland ancestors
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