Epiphytes

a critical reviewof conceptsfactsandassumptions



What IS an
epiphyte ?



Structurallydependentflora




Structurallydependentflora




Structurallydependentflora

Holoepiphytes
P,P,P




Structurallydependentflora

‘» Holoepiphytes

P,P,P




Structurallydependent. "’i\

i X
S ll'.;f; '-‘. ve
g.v ‘. '\ » ..
Al KN Y oA g
A ’
- e
ﬁ ' T e =
- e e
i £.4 o #

‘» Holoepiph
P.PP

v“",-i‘i[’;_f'";\_, v . ‘ 2 3
Primary
Hemiepiphytes
P,P/T,T




Structurallydependentflora

Holoepiphytes
P,P,P




Structurallydependentflora

‘» Holoepiphytes

P,P,P

]




Structurallydependentflora

‘» Holoepiphytes

P,P,P

]




Structurallydependentflora

‘» Holoepiphytes

P,P,P

]




Structurallydependentflora

Holoepiphytes
P,P,P

]




Structurallydependentflora

3




How many
epiphytes ?
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Epiphytic species (%)
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What s different comparedto Kress 1986°Additions
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What s different? Exclusions

Many clearly accidental taxa dropped
(CaryophyllaceaeRanunculacege
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Araceae Marcgraviaceae



What s different? Intragenericvariation

Kress:Epiphyticvs.terrestrialgenera

BulbophyllumDendrobiumetc etc all have a few terrestrial taxa

b Evolutionis not unidirectionallyoupathe tree!

Good example: Evolution kuperzia



What sdifferent? Database

| havea speciesbasedlist of some28000entrieswith synonyms
which canbe updatedin the future



Orchidaceae
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Proportion of epiphytesamongnewly describedorchidshasnot changedn 200yearsX



Epiphyte Ecology -
a highly biased view !



Arac Bromeliac Cactac Ericac ‘Ferns’ Orchidac Piperac
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Conclusion

- The potentialof multiple originsof epiphytismfor
generalisationfhiasnot beenused

- Ourview of epiphyteecologyis extremelybiased



Epiphytes -
anything special ?



The Epiphytesyndrome

Seeds ASYSNIrtte avyrtt o 1 w201622R
Body size generally small (never quantified in a phylogenetic context)
Growth exceedingly and inherently slow (few taxa studied)

Life history long-lived perennials, never annuals

Water relations

CAM frequent (not in all taxa, e.g. Ericaced@aceae Gesneriaceax 0
Lightflecks stomatalbehaviourmore conservative as in terrestrials
Cuticles highly impermeable to wateiHelbsinget al 2000)

Velamenradicum typical for epiphytic orchids and many aroids (terrestrial taxa!)
Osmotic potential less negative than in terrestrial in similarly dry habitats

XPOD XPOD
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he Epiphytesyndrome

What's speciaP

Fromphysiologyto community X



OsmoticPotential
unusuallyhigh

Comparee.g.,Larreain the Southern US with
osmotic potentials<-10 MPa

with

Trigonidiumand otherepiphytes, in which
osmotic potentials are rarek ¢l MPa
evenafter prolonged drought




CAM
useful but not
essential

Life-Form

E

Edmundoa perplexa
Neoregelia pineliana
Aechmea haltonii
Lymania alvimii
Araeococcus pectinatus
Cryptanthus beuckeri
Ananas ananassoides
Bromelia chrysantha
Puya aequatorialis
Puya laxa

Puya humilis

Pitcairnia beachiae
Pitcairnia rubronigrifiora
Pitcairnia hirtzii
Pitcairnia poortmanii
Pitcairnia recurvata
Pitcairnia squarrosa
Pitcairnia wendlandii
Pitcairnia orchidifolia
Navia igneosicola
Dyckia ferox

Dyckia hilairiana
Encholirium irwinil
Encholirium inerme
Deuterocohnia meziana
Deuterocohnia longipetala
Deuterocohnia lotteae
Fosterella elata
Fosterella petiolata
Fosterella pendulifiora
Pitcairnia burle-marxii
Pitcairnia carinata
Pitcairnia heterophyila
Guzmania monostachia
Guzmania wittmackii
Racinaea fraseri
Tillandsia dodsonii
Vriesea espinosae
Vriesea malzinei
Mezobromelia pleiosticha
Weraubhia viridiflora
Catopsis floribunda
Catopsis wangerinii
Hechtia glabra

Hechtia lindmanioides
Hechtia glomerata
Hechtia guatemalensis
Cottendorfia florida
Navia phelpsiae
Brocchinia acuminata
Brocchinia micrantha
Epidryos allenii
Stegolepis sp

Rapatea sp

terrestrial
epiphytic
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-30.1
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-28.5
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Craynet al 2004



Growth
extremelyslow

avg juvenileperiod

Terrestrialherbs
3.5N 3.1years(n =53)

Epiphyticherbs
11N 3.5years(n = 14)

Datafrom many sources



Growth
extremelyslow

Even under cultivation, Calochortus needs
about 5 years to reach maturity, about a
decade under field conditions

Datafrom Moleset al 2004



