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VASCULAR EPIPHYTES Definition

atmosphere

canopy

soil

= S —

”

epiphuton (ep' “on top of” + phutén, “plan

Picture modified from: Michon, G. et al 2007. Domestic forests: a new paradigm for integrating local communities’ forestry into tropical forest science. Ecology and Society12(2): 1.



VASCULAR EPIPHYTES bpistribution

atmosphere

AaE

canopy

R,

T

. : A
I:-i__: -by

database
ALA
BIEN
GBIF
IDIG
RAINBIO
REFLORA

Elaborated by Derio Jiménez-Lépez







VASCULAR EPIPHYTES Definition
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VASCULAR EPIPHYTES Definition

atmosphere

Vertical Height distribution of Observed vertical
environmental gradients major taxonomic groups trait gradients

Light [ Species
intensity B Individuals
—E Temper-
— ature
L=,
-
=
o
canopy E

D
m area
o a
K=
D
L Air

humidity

Substrate

diameter

Bromeliads Orchids
soil

Petter, G, et al. (2016), Functional leaf traits of vascular epiphytes: vertical trends within the forest, intra- and interspecific trait variability, and taxonomic signals. Funct Ecol, 30: 188-198.



195 species of vascular
epiphytes (with ca. 10 000

individual plants)

Kirkpatrick 201
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VASCULAR EPIPHYTES High-diversity in perspective

Plots of 25 to 50 ha
with tenfold number of
epiphyte individuals!

Conditet al 2014



VASCULAR EPIPHYTES Ecosystem engineers
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VASCULAR EPIPHYTES

Amphibians

300 islands

165 spp spiders

7500 individuals
Méndez-Castro et al. 2018.
Journal of Biogeography.




VASCU LAR EPIPHYTES High-richness across scales

In humid tropical forests,
represent up to 50% of the vascular flora

e.g. 476 species at a Neotropical lowland forest
(Parque la Amistad)

195 species (Cloud forest, Peru)

126 sp (Premontane wet forest, CR)

81 species (Ecuadorian Amazonia) e
Epiphyte Richness
Taylor et al 2021
Tropical realm they are the most rich
in the Neotropics.
Tn N v gettyimages
- Credit: DEA / P. JACCOD .
S e T | Globally they constitute roughly 10%
- . 47.6vs8.6[km2 . T of the world's higher plant
S S YR biodivegsity.
B Zotz et al 2021

» Kelly et al., 2004, Monro et al., 2017, Wester et al. 2011
Catchpole & Kirkpatrick 2010; Schuettpelz &
Trapnell, 2006, Kreft et al., 2004
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VAMOS A VISITAR EL DOSEL DEL BOSQUE DE
TIERRAS BAJAS DE BCl
(EARRO COLORADO ISLAND)




Turboveg 3

: Gerhard Zotz
Management tool for vegetation plot data

Ecology / Volume 102, Issue 6 / 03326

Data Papers [lFree Access

EpiList 1.0: a global checklist of vascular epiphytes

\ B2

*‘%ﬁ Gerhard Zotz g Patrick Weigelt, Michael Kessler, Holger Kreft, Amanda Taylor

.
¥ § .
i \‘L .#._’ E"3-’'ur"l.|'u|:.-r"u;_lI:'.!i = R Eamily ¥ | AiE Scientificame ¥ | B Genus ¥ | R Epithet ™ | ®¥C Author(s) ¥ |®€Status Y| ™€ UsagelD | "™ Tax_sq
— " e 3406 Cactaceae  Selenicereus tricae ‘Selenicereus  tricae 'DRHunt ‘accepted  wfo-0000438958 wfo
1 3407 Cactaceae Selenicereus vagans Selenicereus vagans (K.Brandegee) Britton & Rose accepted wfo-0000438967 wfo
'7 3408 Cactaceae selenicereus validus Selenicereus validus SAnas & U.Guzman accepted wio-0000438991 wio
i _ 3409 Cactaceae Selenicereus witti Seleniceraus wittii (K.5chum.) G.D.Rowley accepted wio-0000438988 wfo
“f': 3410 Cactaceae Trichocereus arboricola Trichocereus arbaricola Kimnach accepted wio-0001288622 wfo
3411 Cactaceae Weberocereus bradei Weberocereus bradei (Britton & Rose) G.0\Rowley accepted wfo-0001289656 wfo
3412 Cactaceae Weberocereus frohningiorum Weberocereus  frohningiorum  Ralf Bauer ambiguous wio-0000427548 wio
3413 Cactaceae Weberocereus glaber Weberocereus glaber (Eichlam) G.[v.Rowley accepted wio-0000427534 wio
3414 Cactaceae Weberocereus imitans Weberoceraus  imitans (Kimnach & Hutchison) Buxb. accepted wio-0000427536 wfo
3415 Cactaceae Weberocereus rosei Weberocereus  rosei (Kimnach) Buxb. accepted wio-0001289378 wfo
3416 Cactaceae Weberocereus tonduzii Weberocereus  tonduzii (F.ACWeber) G.D.Rowley accepted wio-0001289655 wifo
3417 Cactaceae Weberocereus trichophorus  Weberocereus  trichophorus H.ohnson & Kimnach accepted wio-0001285107 wfo
3418 Cactaceae Weberocereus tunilla Weberoceraus  tunilla (F.ACWeber) Britton & Rose accepted wlo-0001287955 wfa
3419 Calophyllaceae Clusiella albiflora Clusiella albiflora Cuatrec. accepted wfo-0000612525 wfo
3420 Calophyllaceae Clusiella amplexicaulis Clusiella amplexicaulis Cuatrec. accepted wio-0000612526 wfo
3421 Calophyllaceas Clusiella axillaris Clusiella axillaris (Engl.) Cuatrec. accepted wfo-0000612527 wio
3422 Calophyllaceae Clusiella cordifolia Clusiella cardifolia Cuatrec, accepted wlo-0000612528 wfo
3423 Calophyllaceae Clusiella elegans Clusiella elegans Planch. & Triana accepted wio-0000612529 wfo
3424 Calophyllaceae Clusiella impressinervis Clusiella impressinervis  Hamme accepted wio-0000612530 wfo

3425 Calophyllaceas Clusiella isthmensis Clusiella isthmensis Hammel accepted wfo-0000612531 wfo

Stephan Hennekes T T I
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EplG-DB: A database of vascular epiphyte
assemblages in the Neotropics

Inventory
Group




VASCULAR EPIPHYTES EplG

27 = 72
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Journal of Vegetation Science / Volume 31, Issue 3/ p. 5

REPORT

EplG-DB: A database of vascular epiphyte
assemblages in the Neotropics
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CONTINENT

Conservation biogeography *-
of vascular epiphytes
in the Neotropics
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Canonical dimension 2 (10.8%)
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~ Canonical dimension 1 (89.2%)
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E|qbor01c| y Gobrieo Garcia Reynaga
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Canonical dimension 2 (10.8%)

~ Canonical dimension 1 (89.2%)
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EplG-DB v2.0. a
continental-scale platform

COMMUNITY™ | of synthetic epiphyte

biodiversity data

B 27,517

~OCURRENCES




A COMMUNITY DATA

EplG community datasets

-

ngela
Melgar Vilchez

S ) g
o ) A

g Elaborated by Gabriela Garcia Reynaga
E
version v1.0 \" X +%
databases # 76 43 57
tree # 17,782 10,024 56
spp 3,005 3,332 11
EplG DB 1.0
EplG_DB_2.0 abundance 464,871 | 209,552 55

100°W 80°W

Longitude

3,005 — 3,849 epiphyte spp
21% morphospecies (89 families)



A COMMUNITY DATA

EplG_DB_1.0 @ EplG_DB_2.0

Whittaker biomes

Tundra

Boreal forest

Temperate seasonal forest
Temperate rain forest
Tropical rain forest

Tropical seasonal forest/savanna

—_—
-
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1

Subtropical desert
Temperate grassland/desert

Woodland/shrubland

Precipitation (cm)

10 0 T 10 0
Temperature (°C) Temperature (°C)




B OCURRENCE DATA

Orchidaceae = Bromeliaceae  Polypodiaceae Araceae Peperomia

Maria Judith

10 Carmona-Higuita

Conservation status of vascular

581,848 records of

I
I
I
0 n,446 * ! epiphytes in the neotropics Critically Endangered VAR UIALS)
. . I e : 3 _
eplphyte speC|eS I Original Research | Published: 25 October 2023 EN Endangered 53% (3,537)
: Volume 33, pages 51-71,(2024) Cite this article
10 o T VU wvulnerable 21% (1,418)
Blodiveriire _ Journal of
lodiversity an onservation Biogeography
.20 (= T ' -
- 27’5 17 : - g;ﬂnmf:it&lﬁ Aimsand scope e RESEARCH ARTICLE  (Open Access E@OE®
Submit manuscript > Endemism Centres of the Five Richest Vascular Epiphyte Families
in the Neotropics
-30

Maria Judith Carmona-Higuita &%, Glenda Mendieta-Leiva, Jorge Antonio Gémez-Diaz
Fabricio Villalobos, Flavio Nunes Ramos, Jodo Pedro Costa Elias ... See all authors ~

Maria Judith Carmona-Higuita 9, Glenda
Mendieta-Leiva, ... Thorsten Paramo province (21%)

GBIF (41%)

EplG database (23%
40 1 C—) P (23%)

0 500 1000 1500 km 2™ Online sources (12%) Krémer v Showauthors 71% of endemics were Orchids
Other 10 sources (24%)

30 ~ 60% of the species possibly threatened

-90 -80 -50 -40



B OCURRENCE DATA

Orchidaceae  Bromeliaceae  Polypodiaceae Araceae Peperomia

581,848 récords of Ly, Conservation status of vascular
11'4:A.6 ] o 3 epithtES in the I'IEOtI'OPiCS Critica"y Endangered 26% (1 ,766)

epiphyteispecies Original Research | Published: 25 October 2023 EN Endangered 53% (3,537)
P . - Volume 33, pages 51-71,(2024) Cite this article VU 21% (1.418)
R Vulnerable o(l,

... _ Journal of
Biodiversity and Conservation Biogeography

Aims and scope > RESEARCH ARTICLE (3 OpenAccess @ @ G @

Submit manugcrit - Endemism Centres of the Five Richest Vascular Epiphyte Families
in the Neotropics

- e Maria Judith Carmona-Higuita B4, Glenda Mendieta-Leiva, Jorge Antonio Gomez-Diaz
4% (4:.81 ) 9, i ' MariaJUdith Carmona—Higuita E, Glenda Fabricio Villalobos, Flavio Nunes Ramos, Jodo Pedro Costa Elias ... See all authors ~
. - . - ' ' . 0
assessments U\ Mendieta-Leiva, ... Thorsten Paramo province (21%)

Kromer ~ Showauthors

71% of endemics were Orchids
~ 60% of the species possibly threatened




2 SHORTFALLS

Maria Judith

Carmona-Higuita

Well  Fair ll Poorly Middle-low = Middle-high ] High

Carmona-Higuita et al. 2025. Submitted. Biotropica. Data Shortfalls on Vascular Epiphytes in the Neotropics.




2 SHORTFALLS

Paramo

Maria Judith

Carmona-Higuita

Paramo province (21%)
71% of endemics were
Orchids

~ 60% of the species
possibly threatened

S a "1

B Coldspot B Hmapr:nt-

Carmona-Higuita et al. 2025. Submitted. Biotropica. Data Shortfalls on
Vascular Epiphytes in the Neotropics.




B OCURRENCE DATA

=0 -801000 70,000 . -60.000 -50.000 -40.000

Herbaria Contacted

10

8

- Biodiversity Institutions
[ Neotropical countries
(1 States

Completenes ChaRirE e © countries)

B Jo27 § |- 441nerbaria (28

0.0-0.0
B 1-20 : X W T
[ 20- 40 ] B

—140-60 N e e Contacted 225
160-80 (¢ NEET - '

B 80 - 100 . 3¢ 1;._-“1. :

£
e,

iy herbaria

-
0 250 500 750 1.000km f‘:i:{ ‘*_._\! o3
. % e 73 agreed (41%

SAMPLING COMPLETENESS IN THE NEOTROPICS

Prioritizing areas and institutions to increase the number of epiphyte records in the .
Neotropical region. SuU b m |tte d )

120°W 100°W 80°W 60°W

. . e *Turquoise circles indicate countries with herbarium data repositories.
Elaborated by Maria Judith Carmona Higuita Brazil's repository includes +43 herbaria.

= -120.000 -110.000 -100.000 -30.000 -20.000 -70.000 -60.000 -50.000 -40.000
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‘ Epiphyte-Host Networks

A | ns ,, c | moh ok )
Structural differences of epiphytic and 75| s : e 0.75. i
pollination networks in the Neotropics. e - | :
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Hu, H. et al. 2025. Submitted. Ecology Letters. Continental-Scale Stability of Commensalistic and Mutualistic Networks: Species Turnover Drives Dissimilarity despite
Invariant Structure.




‘ Neotropical epiphyte diversity

a. Drivers by facet

Species Richness -

Abundance -

Relative importance (%)

temperature & precipitation seasonality

b. Drivers by taxonomic group

Species Richness Abundance

|

Bromeliads .

+
] ] I L] ] ]

0 25 50 75 100 0 25 50
Relative importance (%)

. Water Temperature . Structure . Others




‘ Neotropical epiphyte diversity

a. Drivers by facet

Species Richness -

Abundance -

50
Relative importance (%)

temperature & precipitation seasonality

b. Drivers by taxonomic group

Species Richness Abundance

Orchids A

Ferns -

Bromeliads A

25 50 75 100 0 25 50 75 100
Relative importance (%)

. Water Temperature . Structure . Others




Neotropical epiphyte diversity

¥ N
Jorge Gonzdlez
Le Barbier

Richness
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1000

54.0°W




NEXT STEPS

a. Drivers by facet
Species Richness

Abundance

50
Relative importance (%)

\ o o . .
temperature & precipitation seasonallty
b. Drivers by taxonomic group

Species Richness Abundance

Orchids
A | Ferns

Bromeliads

100 0
Relative importance (%)

. Water l:l Temperature . Structure . Others
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3 Bioregionalization

Holartic (H)

M|

A
© Indo-Malaysian

T
Au strallizam.J

(Aus)

-M2
@ . . “ ,.,,éx[-j .
Aus | | M @

—:2

| Stress = 0.261 Mean Bsim g Stress = 0.261
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Jiménez-Lépez et al. 2025. In revision. New Phytologist. A global bioregionalisation for orchids.



&bal patterns of vascular plant alpha diversity

in forests

Sabatini et al 2022. Global patterns of vascular plant alpha diversity. Nat Commun.

Sp. Richness o | . B e “The lack of data for epiphytes can

partially explain why our model did
not predict the expected high
alpha diversity in Mesoamericq,
where this growth form can
account for up to 25% of forest
species...”
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.."Ongoing initiatives to mobilize existing data, expand
biodiversity surveys by including underreported growth < 959,
forms such as herbs or , dand improve the overall
taxonomic knowledge for these regions, are, therefore,
in biodiversity research”...
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https://www.nature.com/articles/s41467-022-32063-z
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