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Barro Colorado Island, Panama
has a 68 km long shoreline
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Madagascar Boat trip around

island’s margin
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Collecting built up the world’s largest aroid herbarium and the
most species - rich living collection
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What is an AROID (Araceae)?

Unifying Characteristics: Flowers arranged in dense
i spikes (spadix); spadix is initially enclosed in a leaf-like
Py spathe. Plants typically associated with aroids.

Anthurium

Dieffenbachia (dumb cane)

Monstera (split leaf Philodendron)

Philodendron (P. hederaceum)

Peace Lily (Spathiphyllum)

Golden Pothos (Rhaphidophora aurea)
Syngonium (S. podophyllum)
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Important characteristics of aroids

* High species diversity
* High habit diversity

* High rates of endemism
— Mexico 69%, Guatemala 22%, Costa Rica 50%, Panama 95%

* High numbers of undescribed species

— Most new species seem to be narrow endemics

— Causes of high speciation?

* Co-evolution with species-diverse insects, beetles & bees
* Fruit dispersal by territorial birds

f
4 \
R O\
S 3 -
- ! L

v ~‘.

Cyclocephala ™™
phala pollinating Philodendron

%

| Euglossa Trigona !
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High Species Diversity

IR Road from Rio Atrato to Lloro Bajo Calima, Valle Dept.,

Colombia

* Cerro Pirre, Panama

267 collections in a single
day, 70 Araceae, 20 of "
which were new

* Chocd, Colombia

* Bajo Calima, Col.

e Alto Tambo, Ecuad.
e El Chical, Ecuador
* Rio Medellin, Col.

* Sucre Department,
Colombia

Sucre Dept., Colombia
Dry Fores

El Chical, Ecuador

Carchi Prov.
l W\ v

8 Rio Mira vs.
Rio San Juan

D -

s
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Dracontium

High Habit Diversity

quanc

Free-floating aquatics VEraaaNGs (& R P'Stf r°°téﬁ’

Tree-like rooted aquatics

Tuberous, rhizomatous, cauline

Understory terrestrial herbs

Epiphytes
— True epiphytes

Primary hemiepiphytes

Secondary hemiepiphytes A“thuriu.:n
gracile
Vines vs. appressed climbers

PhiIOdehdf();:n secqhdaryv
plphyte

/ ~;',>~" ? ¢

Anthurium apressed *ﬂ ; : ;\/ {Root climber with

climber =3 intermodal roots | NEMIel
. e
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Tuberous growth
preadapted to dry
environs

Sauromatum
venosum

Anubias, uh’d'e'rwa;ter aqua |
Western Africa

B\

< -.\5 g

o

Rheophytes in / 2
Borneo... ‘
"ok “Thermogenesis
e ¥ . heats up spadix
T~ _and.this melts
M‘ l‘ v e

Ngesmeme

Sykhp_lqcarpﬁ Setidus
emerging from snow, Michigan
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Aroids Are Ecologically Diverse

Appressed-climbing :
juvenile leaves




Diversity of Size

fhst'

Spathe >2 m Iony'
vs.<1lcm long

Arpor ophallus /ﬁ " , , A R SN ' Amorphophaiius
tltan 7 , —— e i ‘ A_locaiia,;r-obus &7 ~titanum l&

’é% Missouri BoTaANIicAL GARDEN


http://en.wikipedia.org/wiki/Image:WolffiaArrhiza2.jpg

The plant world’s largest
Inflorescence

Infructescence

Amorphophallus titanum
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Zamioculcas

Arisaema

|
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Diverse Systems of
Reproductive Biology

\. " il Amorphophallus
S titanum Arisaema Anthurium wendlingeri
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Pollinators

Fungus, gnats, beetles, flies

a
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Beetle pollinators of aroids

with unisexual flowers

ool

~

Beetle Pollm\‘

Philodendron

Resin |
glands®on

Smaller
insects are
not
pollinators
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-
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Xanthosoma
mexicanum

Amorph;ophallus
Bees on Anthuriun johnsonii female phase

formosum

i
B RS
Zo | ‘ 4 Post-anthesis
| . /8 above
Female
PENE
Pre-anthesis
above, male
e phase at left 3
w 4’
Photo D. Beath N photos D. Beath »
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Ethnobotanical Value

Primary Use

Ornamental plants
Top in sales in North America
Secondary Use

Food crops

Alocasia macrorrhizos, Colocasia esculenta,
Cyrtosperma merkusii, Xanthosoma sagittifolium
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Aroid Crops

Cyrtosperma merkusii — Giant Swamp Taro - S.E. Asia
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Xanthosoma sagittifoilum - Cocoyam

3 [argest root and tuber crop in Nigeria

3" [argest starch food in Nicaragua

Nutritionally superior to yam and cassava
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Colocasia esculenta — “Taro”

14th most consumed
vegetable worldwide

Florida, Cuba, Egypt, Hawaii,
Papua New Guinea, Thailand,
South China, Vietnam
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eudicots

core audicots

Early Evolution of Araceae

Amborellales
Nymphaeales
Austrobaileyales @
Ceratophyllales
Chlora nthalas’
Magnoliales
Laurales &

A Canellales

" Acorales
agnoliids, Alismatales

Petrocaviales
Dioscoreales ¥
Pandanales @
Liliales L 4
Asparagales &

Unplaced
/» Arecales
¥ s Poales |
/ Commelinales ¥
Zingiberales
N L} UIaigs
Sabiales
Proteales
Trochodendrales
Buxales
Gunnerales
Berberidopsidales
g;llaniarliaisl les @
ryophyllales
Santalales
Saxifragales
Vitales
Unplaced
Crossosomatales @

Geran iale*f

Zygophyllales
Celastrales

g Malpighiales ¥
aurosid T Oxalidalesi

Rosales
Cucurbitales ¥
Fagales
Huerteales
Brassicale,
Malvales
Sapindales 9
Cornales
Ericales

Unplaced
Garryales
E“"'.f“"". ?
entianale:
eyasterid 1 Lamiales i

Solanales
i 1t Aquifoliale? ¥
Unplaced
Apiales ¥
Asterales
Dipsacales &

rosids

ewrosid [T

f. ML-GxC-n: Tofieldiaceae sister

100 = Pleea tanuifcla
0.04

r—

Core
100 alismatids
100] Araceae

100

/|
1001 Triantha ghutinosa

Tnentha scoidentals  Tofieldiaceae

substitutions/site

Araceae evolved with Order
Alismatales and sister to Tofieldiaceae
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e. ML-GxC: Araceae sister

Core
alismatids

lﬂl}m Triantha glutinosa
_DEEET“”"‘EM'”Q“““ Tofieldiaceae

Tofieldia coctinea

i Plesa tanuifolia
og
Araceae
T
0.04
substitutions/site
161 =l K [ o]

| Nauheitheretal (2012) |




Araceae is one of the
oldest plant families,
arose 128-133 million
years ago near the
beginning of the
Cretaceous Period.

All 8 subfamilies
were present
before the K-T
boundary (65.5
million years ago).

Phylogenetic Context

Ferns 5.L. ¥
Cycadales
Ginkgoalas
Pinales P
Gnetales
Amborellales
Nymphaeales
Austrobaileyales 9
Ceratophyllales
Chloranthales
Magnoliales &
Laurales &
Canellales
Piperales §
rales
Alismatales 9
Petrosaviales,
Dioscoreales
Pandanales
Liliales

Zingiberales
Ranunculales
Sabiales
Proteales
Trochodendrales
Buxales
Gunnerales
Berberidopsidales
gii,llaniarllaalsl | .
ryophyllales
Santalales ¥
Saxifragales
Vitales
Unplaced
Crosspsomatales 9
Geranlale$'

commelinids

e monocots

Zygophyllales
Celastrales

/ ' Malpighiales ¥
ayrosid T ?xglidales}

rosids

eudicots

Rosales
Cucurbitales ¥
Fagales
Huerteales
Brassicales ‘¥
P

ewrosid 1T

Malvales i
Sapindales
Cornales
Ericales

core eudicots

asterids

Unplaced
Garryales
Unplaced ®
Gentianale
euastarid T Lamiales ‘i
Solanales &

Aquifoliales ¥
Unplaced
Apiales ¥
Asterales
Dipsacales %

euasterid II

Basal

monocot

= ALISMATALES

Acorus
(Acorales)

10 Acorales

Gymnostachydoideae - —
Orontioideae

10 Lemnoideae

i

Pothoideae
Monsteroideae
Lasioideae
Zamioculcadoideae
Aroideae
Tofieldiaceae
Hydrocharitaceae
Butomaceae
Alismataceae
Limnocharitaceae
Scheuchzeriaceae
Aponogetonaceae
Juncaginaceae
Posidoniaceae
Ruppiaceae
Cymodoceaceae
Potamogetanaceae
Zosteraceae —

eIy

SAEIRWSIY

Endosperm

& 1

Cellular

|

Petrosaviales
Dioscoreales
Pandanales
Liliales
Asparagales
Dasypogonaceae
Arecales

Helobial . .
Nucl Commelinales
uclear i
cien Zingiberales
Polymorphic Poales

3
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Araceae first evolved in Laurasia after break up of
super planet Pangaea

"‘Z/_*: \j;f\i;f.ﬁi,_j__f_
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PERMIAN
225 million years ago

JURASSIC
150 million years ago

- -

TRIASSIC
200 million years ago

CRETACEOUS
65 million years ago
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144 genera
3645 species (Predicted estimate 6500)

e 31 Largest Family of Monocots after Orchidaceae and
Gramineae (Poaceae) (grasses)

* Eight subfamilies
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8 subfamilies, 44 clades

Phylogeny
refers to the
evolutionary
history of a
taxonomic
group of
organisms

Most primitive
groups above,
more advanced
groups below

Unisexual Flowers clade

Cabrera et al. (2008), Cusimano et al. (2011)

e Gymnostachydoideae

Orontioideae

Lemoideae

Pothoideae

Monsteroideae

Lasioideae

—  Zamioculcadoideae

Aroideae

—_—

Bisexual flowers
No laticifers

Sporopollenin +

Chemically inert polymer in exine

Pollen aperturate

Perigoniate

Unisexual flowers
Laticifers

No sporopollenin
Pollen inaperturate
Biforine raphides

Aperigoniate

Sterile
appendix

Male
flowers

Female
Flowers
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R
: Grayum-First to reject separation of
PhlegEHEtIC Context Colocasoideae and merge with other

pas genera with unisexual flowers
. Major Groups Subfamilies I

GYMNOSTACHYDOIDEAE
PROTO-ARACEAE 1 genus

Mayo et al 1997 - French et al 1995

ORONTIOIDEAE
3 genera

Morpho-anatomical & restriction site

POTHOIDEAE
4 genera

7 subfamilies (Lemnaceae not incl.)

MONSTEROIDEAE Flowers
12 genera bisexual

TRUE ARACEAE
LASIOIDEAE

10 genera

CALLOIDEAE

1 genus

AROIDEAE Flowers
74 genera unisexual Bogner Nicolson
1991

.l ::AA ‘\';v i - I ,,’- !& _&‘
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Proto-Aracone

Next Generation Sequencing

by Claudia Henriquez, Wash. Univ.

True Araceae Y

Lasioideae

37 genera, 42 of 44 clades, lllumina data.

Reference based — Lemna

Monica Carlsen-Krause
Molecular studies
Anthurium subgenera

g
Philonotion dade

'''''
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—_— e Swewnapen Prolo-Araceas, Oronficideas

Epieodade poiphiza

— Araceas

" Lvona miver
Lemnoidaas

At b

Spirodela clade

True Araceas

Podaiasia clade

Unisexual Flowers clade

Araidean |

Foibos seanascs [Potheas Pothoideas
Gratyziyiiuer prlvrmaam whlphm E:Is::iil
SR DN IR T Hmmhﬂﬂd& clada

Monsternideas

Fhaphiopion syl

Mz pistsont

fasmsnas | asioideas

famocicns s ZAMinculcadoideas clade
{_— oriiohanid aBonnacnis
raTa———

Philadendron clade,

Piodendnn knssolm
e Hormaiomena dade

|: Deenipchis paraiont

— Spathicarpeas
0.B5/ET

Zeeasckin sty | ZBNMBdBSChIa
clada
snchorranes dewm Nephihytideae

1.073

Aizonan aosiabi

Aghcoen nogeaon | Aglacnemateae »"ﬂl:f:z:ms
AgEBnATLE AR

e Con

0,458

00864
Philonotion clade

‘Sehismaiogion's capi Byl S
——= Rhecghytes clade

Thamsanieas

Amcrphogbaius Hasum
SRANT ST

Torucwpala amassoce

aladiaan Amorphophallus clade
Cgarum coabumsd
0.E5/58

Dracunculus clade

Ambrosing clade

Karihomnma haslabornium

G sncotphat Arcphytea,

pphanodorum dade | Collsfogyne clade
Anganm mmorhinge Arisaraae
Shecsras covocantshs
Colocasia clade
ooy asculets
Abcasis micahing
AR oA
PRl [ -] ) Fistia clade
Alocasia
Arisaerma (anormiiouT clada
Pirakin fomrt
P PR

{ H—
Lot

el kguints

Other Phylogenetic Studies

Contents lists available at ScienceDirect

Molecular Phylogenetics and Evolution

journal homepage: www.elsevier.com/locate/ympev

Phylogenomics of the plant family Araceae

Claudia L. Henriquez *"*, Tatiana Arias 9, ]. Chris Pires ¢, Thomas B. Croat®, Barbara A. Schaal®

70 protein-coding genes

>9,000 Parsimony informative

“é% Missouri BoTaANIicAL GARDEN



Araceae Distribution

* World-wide in distribution
* Most genera in Asia- 68 genera (27 in Borneo alone)

* Tropical Africa (9 genera); N. Africa (Mediterranean 7 species); S.
Africa 3 genera

* Most species in Americas (2/3 of all species)
(41 genera — averaging 3 times larger than those in Asia)

* Most aroids in tropical areas (6 genera in N. America)
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Respective Sizes of Subfamilies in Genera

Gymnostachyoides 1% Orontioideae 3%
Lemnoideae 4%
Pothoideae 4%

Genera

Aroideae 67%
96 genera

Lasioideae 9%

Calloideae 1%
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Respective Size of Subfamilies in Species

Lemnoideae Pistoideae Orontioideae  Gymnostacyoideae  Calloideae

1% 0% 0% 0% 0%

Pothoideae 41%

Aroideae 44% 2060
2200

Lasioideae

1%

ﬁg Missourl BoTANIicAL GARDEN




Araceae 7 subfamilies

P »
- Lo -

Ly%h}gn americanusis .

Gymnostachys
anceps

Subfamily j‘
Gymnostachyoides, 1 sp.,

temperate Australia Orontiuniaduatiouriim -

Subfamily Orontioideae
3 genera, 6 species
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Subfamily Lemnoideae
Pantropical distribution

5 genera
Landoltia, Lemna, Spirodela, Wolffia, Wolfiella

"4.-.
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Earliest aroids were probably aquatics

Many modern day genera (or tribes) have reverted to aquatic habitat.
(Red = New World Black = Old World)

— Anaphyllopsis — Montrichardia

— Anubias — Philodendron

— Calla — Philonotion

— Cyrtosperma — Spathiphyllum & Holochlamys
— Dieffenbachia — Urospatha

— Dracontioides — Schismatoglottidae — 6 genera
— Lasia — Cryptocoryneae (2 genera)

— Lasiomorpha

’é% MissoOuRrRl BoTaANIicAL GARDEN



neurium

oPachy

Anthurium sect.

e

TR (R

A,., /w

1 Neotropical

3 in Asia,

2500 spp

A. clavigerum |g
¥ Missouri BoTaNicaAL GARDEN

Pothos scandens

4

~—

Ufens

4 genera

Subfamily Pothoideae

o
S
>
o
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ipHyllum Ca.
izast?llz VLHS‘In ~ ‘ | Ay,fi.u, 5 spp Rhaph|dophlora 104 spp. Su bfa mi |y |\/|0nSte r0|deae

S0\

\ w V"/‘
b {%y
&
S. dressleri

Mon;jeﬁ@ ]ﬂ@ spp

f@plpremn m"l
Lspp’ Asia ¥
¢

Sfé’riéspm\r\rﬁ
C-a 220 spp.
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Dracontium
soconuscum

La5|0|deae 11 genera

Dracontioides i 5 s
~ dehiscens 42 :

Urospatha

11 species e
Neotroplcal : 3 £ Bracontium
* ” “sss—sOCONuUsCUM
) —

Dracontium croatii

Lasmmorpﬁ ".' ,\? ‘v

senegalense- * : Urospatha
Monogeneric, Ai‘ri“ sagittifolum
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Subfamily Calloiodeae
| af A g 44

Ca‘IIa Qalustrls monotyplc 1 pan bofeal
SpeCl&s- | -

.5 ‘ ) ‘f
B <

\ !
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Phtlonotion clade é‘"i/"é'

Amorphophallus

F;seudodraoonnum I Thomsonieae

Subfamily Calloiodeae

Caladieae

I Ansareae

lanaree

Arophyteae

Pistia

locasia
musalia
Steudnera

e
ma

H l_lmo'ongfceros Areae

rum
acunculus
Arum

Distribution of
Calleae (Calla

palustris)  m———p-
Distribution of —

subfamily
Aroideae

Colocasia clade

Alocasiacla

Coj
Typhonodorum clade

Bisexual flowers
Aperturate pollen
Massive sporopollenin
But also...

Laticifers
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Subfamily Zamioculadeae
2 Genera: Gonatopus & Zamioculcas

Group unusual in having unsexual
flowers with a perianth (with tepals)

l"

- -'
.. “
A i

'.:-‘"\

y -

/"“'/ -

*!? N O
b v ..l. .
e b
-y 1 £/
. ‘..i:'..i} oad ,' g )
x ! . Yy s ’
5 spp- Africa ".'q’iﬂ' iRy
' 'f"' B
2. SR =N .. . '
7 3 ‘b 'G,ongtopus angustus ' A & &1 ot ~
-~ Gon&topus angustus ik . o ~ /44 '\G fiatopus angusfuss ).
S R ; L‘ })" ""’f"" - "‘ - : {: . s == 7 ‘-
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Subfamily Aroideae — Tribes (26)

Stylochaetoneae Caladieae Peltandreae
Dieffenbachieae Nephthytideae Arisareae
Spathicarpeae Aglaonemateae Ambrosineae
Philodendreae Culcasieae Areae
Homalomeneae Montrichardieae Arisaemateae
Anubiadeae Zantedeshieae Colocasieae
Schismatoglottideae Callopsideae Pistieae
Cryptocoryneae Thompsonieae

Zomicarpeae Arophyteae

’éﬁ MissouRrRl BoTaANIicAL GARDEN



Tribe Stylochaetoneae

Stamens with
long filaments;
perigone a
single cup-like .

structure. M

Stylochaeton

natalensis ' SE " 25 species
‘ Tropical Africa

Some species
flower
underground

AN \ | : 1 i ( :
ghambane, Mozambique ;" P = e
:5‘5&;554@ Novembei/1s, 2074l X
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Tribe Dieffenbachieae- 120 sp. Neotropics

< | sp South America

Bognera
differs from
Dieffenbachia
in lacking
staminodia

Bognera recondita

Spathe falls off
to expose red
berries.

Dieffenbaghia oerste

N N

’éﬁ MissSOURI

Spadix of
Dieffenbachia

Yellow pistils
White staminodia

BoTtANIiCcAL GARDEN



Taccarum warmingii

Tribe Spathicarpeae T 6 spRuSfmer

Also includes Asterostigma, Mangonia

9 Genera -S. America (32 spp)

- ‘» -
B o

2 T
v .

nn_
; LA
Q; - - “ .I
& - > Y_d'l

Spathicarpa hasifolia4 spp.

Monogenlgxrgi‘?{' Y
Ecuador %

Croatiella integrifolia




Tribe Philodendreae

3 subgenera - Pteromischum
Meconostigma

Philodendron
Adelonema - 13 spp.,
Philodendron - 1000 spp. #
Neotropics

e

o

iéntalis | 'P. subg Meconostigma B P callosum
P y 4 : - 4
’éﬁ Missourl BoTANICAL GARDEN
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£ ‘o mmalomepa

punctulata

Tribe Homalomeneae Z't‘;{?:af,‘;ﬁ:;

98 spp. Asia

H.omalomena
scutata

.....
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Tribe Schismatoglottideae- 7 genera New World Schismatoglottis
are now Philonotion

Schismatoglottis 119 spp. Asia :
£ ‘ Philonotion

’ y 4 , 3 spp. P. spruceana
' y . : ) U M N,
_ | : ' % 2~ -
BN .4 A

** ,
5 -

petradoxa
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Schismatoglottideae - Rupicolous group sp. Borneo

Burnttianthu

Borneo endemics

Splash cup seed dispersal Boyce

e

Galantharum Ki

All photos P.

Bucephalandra goliath
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Tribe

Cryptocoryneae
2 genera, SE Asia
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Cryptocoryne
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Lagenandra - 15 spp.
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Zomicarpella 2 spp., Z. amazonica
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Tri be Ca Iad|eae Caladium palaciosii .

Caladium lindenii

12 sp. Neotropical
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Caladium humboldtii Fﬁ
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Tribe Nephthytideae
Nephthytis 5 ssp. 1 Asia, 4 Africa

Nephthytis bintuluensis

- a N

Borneo
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Tribe Aglaonemateae
25 spp. Asia

Aglaonema

N\

Aglaonema brevispathum
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p eyaa
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’ ,. ,' - glaonema nitidum
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Tribe Culcasieae
Culcasia 28 spp. Africa

~ad

44 : s
¢ ' Culcasia mannii




Tribe Montrichardieae
2 spp.

-

American Tropics
| = Montrichardia
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Montfichardia WA NG .
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Gartenflora 1898,

'}L du Broie~ Heomond,

o, pok, (lel
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ZANTEDESCHIA
PENTLANDII R WayTe

Tribe Zantedeschieae

8 species
South Africa
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Callopsis volkensii

Tuni 2007 Tribe
Hortus botanicus Leiden

s Callopsideae

Callopsis - Kenya, Tanzania




Amorphophallus . :
Tr|be Thompsonleae Pseudodracontium

197 species; Africa and
Asia : Cambodia, Laos, Thailand,
Vietham

A. dzui

TR i

we Efnily-€olletti with
Amorphophallus titanum

icus . 'Qrainii“ Recently merged with
: Amorphophalllus
’éﬁ Missourl BoTANICcAL GARDEN
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Tribe - Arophyteae

Endemic to Madagascar
* Arophyton - 7 species
e Carlephyton - 3 species
* Colletogyne - 1 species

arlephyton glau.cophyllum

-«'s.‘@*& G

m\ﬁ\,? ‘k‘* "if‘:! _/ :

\j-:-'-CoIIetogyne W

g
\_ perrieri

Gt y ' Arophyton buchetii —
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Tribe Peltandreae

Peltandra — 2 spp
Eastern North America

Typhonodorum 1 sp.
Africa — Madagascar

" a
(LRSS AT
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Tribe Arisareae

Arisarum- Circum-
Mediterranean- 3 spp

)

Arisarum: pr
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Tribe Ambrosineae

ily, S

IC

ica, Si

ina, N. Afri

Ambros
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Tribe Areae

7 genera, mostly
Meditteranean

Arum- Europe, Middle
East, India- 7 spp.
Eminium- Middle East to
Afghanistan- 9 spp.
Dracunculus- N. edge of
Mediterranean- 2 spp.

Helicodisceros- Sardinia,
Baleric Is., Corsica- 1 sp.

Typhonium- Asia,
Melanesia, Australia- 65
spp.

Sauromatum- Central
Africa, India to China-9
spp.

Biarum- Circum
Mediterranean, Middle
East- 23 spp

. < B

odlceros\

m uscworus

T
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i,.,
_‘ ‘ ﬂphonlum

. croatii

S;uro@atum venosum~
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Tribe Arisaemateae

Arisaema - E. N. America, Mexico, E. Africa,
India to Japan, Eastern Melanesia

Ovary several ovulate; _ A. heterophyll‘m
female spadix free from A. macrophyllum  [EESEeIIELly oy

spathe; septum lacking

Ovary 1 - ovulate;

female spadix fused to

Pinellia - N. Asia spathe; septum
separating male and
female flowers

Arisaema
dracontium

A. triphyllum

Ak
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| ' 4 spp.
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Remusatia vivipara
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Most growth in the size of Araceae
has occurred in the past 40 years

* Adelonema (42%) Evidence of great increases in the number of

* Anthurium (71%) -
 Chlorospatha (66%) SpoeCIes in these genera

* Dieffenbachia (77%)
* Dracontium (16%) N

 Monstera (65%) .

* Philodendron (70%) SW:

* Rhodospatha (71%) o
e Spathiphyllum (13%) 20% -
e Stenospermation (71%) 205
e Syngonium (43%) 10% -
 Xanthosoma (78%) 0%

\0
Q
Vb
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The case for an even much larger Araceae;

* Development of electronic keys (Lucid) enables greater .co'n'fidence in
determination.

e Lucid Anthurium Key has 1530 species present with each species
compared on many characters. Hundreds of specimens fail to key out
(determined) in Lucid. |

* Perhaps as many as 500 seemingly distinct and new species:. have not yet

been entered into Lucid owing to incomplete descrlptlons ‘Most of
these undescribed species are from South America.
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Lucid Menu of Characters

6 LucidPlayer - 2Key to Anthurium - GA\ATOMjLucid keys\Anthurium Key.lk4

/ Features Entiies View

% |

E3AE=

Nindow Help

=

B[ & 4] 4]

127] o 9

[Z] Features Available: 69

() Entities Remaining: 204

Ecology
#-Growth habit
- Geographic distribution
Elevation
-Genus Section
| Andiphilum
|Belolonchium
["Icalomystrium

iy

=
‘| Chamaerepium
| Cordatum-punctatum

|| Dactylophyllium
|Decurrentia
| Digitinervium
|Episeiostenium

[l Gymnopodium
|Leptanthurium
IMuttinervium
|Pachyneurium

[ IPolyneurium
|Polyphyllium
“|Porphyrochitonium
|Schizoplacium

[ Isemaeophyllium
| Tetraspermium
|Urospadix
| Xialophyllium

[ INovo

Stem
(-Stem habit

EInternodes

3] Size proportions

Internode length
Internode/Stem diameter

(IR

#-Roots
[z-Cataphylls
@ Persistence

= Cataphyll length
E-Leaves

[#-Leafvernation

-Petiole

G-Blades

Inflorescences

[#-Length in proportion to leaves
-Peduncle

(-Spathe

[#-Spadix

=-Infructescence

(#-Spathe persistence
G-Berries color
(-Seed number

aguaricoense Croat
aguilariae Croat
aguirrei Croat
albanese Croat
alfaroi Croat
algibesense Croat
alstonii Croat

alvinii Croat & Ortiz
angamarcanum Sodiro
angelopolisense Croat
apiaense Croat
apurimacense Croat
aramangoense Croat
arcabucoense Croat
archilae Croat
areolatum Croat
aripoense N.E.Br. Bull.
arteagae Croat
asquerosense Croat
avilaense Croat
aylwardianum Croat
balaoanum Engl.
baldinii Croat & Ortiz
benkisparrei Croat
berrioense Croat
besseae Croat
bimarginatum Sodiro

() Entities Discarded: 1296

abelardoi Croat

acaimense Croat
acanthospadix Croat & Oberle
acaule (Jacq.) Schott
acebeyae Croat
achupallense Croat
aciculare Croat
acrondolichon Croat
acutangulum Engl.
acutapicum Croat
acutibacca Croat & M.M.Mora
acutifolium Engl.
acutissimum Engl.

acutum N.E.Br.

affine Schott

alatiattenuatum Croat
alatipedunculatum Croat & R.Baker
alatum Engl.

albertiae Croat & Bay
albertsmithii Croat

albessei Croat

albidum Sodiro

albispatha Sodiro

& LucidPlayer - 2Key to Anthurium - GAATOMLucid keys\Anthurium Key.lk4

Key Features Entities View Window Help

%o EE R E

BES s 4he

@’

7]

Features Available: 81

H-Ecology

53]

E-Inflorescences
G-Length in proportion to leaves
G-Peduncle

}-Spathe
= Spathe length
= Spathe width (if boat-shaped then the width when flattened)

3] Spathe shape (when flattened)
- Spathe 3-dimensional shape
@~ Spathe disposition at anthesis
=] Spathe color

& |_|greento greenish
&/ [ |violet-purple to purple to magenta
£ | white to cream
& [ |yellowish to yellow to orange
L [¥]pinkish
£ |¥/reddish to red
&/ [ |orownish
purple-black
G- spathe punctations, porphyrochitonium
=-Spadix
23] Shape
= Spadix length
= Spadix diameter
= Spadix color
& ¥ green
& | white to cream
[ lyellow to yellowish
& [ Jorange to orangish
£/ [ Imagenta to purplish to maroon
= | brown
£ | lreddishtored
& | |pinkish
5| Ibluish
=] Stipe
I [¥]present
& | |absent
= Stipe length
E-Infructescence

[#-Spathe persistence

&+-Berries color

white to cream

greenish white to olive-green
brown

[¥]yellow to orange

reddish to red or pinkish
purplish

8 [£9) ) o9 [on) o)

m

() Entities Remaining: 6

lucorum Engl.
+-nitidum Benth.
‘~nutibarense Croat
+rivulorum Engl.
-sanguineum Engl.

() Entities Discarded: 1494

acaimense Croat
i-~acanthospadix Croat & Oberle
--acaule (Jacq.) Schott
i-acebeyae Croat
achupallense Croat
+~aciculare Croat
i-acrondolichon Croat
‘~acutangulum Engl
-acutapicum Croat
i--acutibacca Croat & M.M.Mora
i~-acutifolium Engl.
acutissimum Engl.
acutum N.E.Br.
iaffine Schott
--aguaricoense Croat
‘-aguilariae Croat
+~aguirrei Croat
i-alatiattenuatum Croat
ialatipedunculatum Croat & R.Baker
+-~alatum Engl.
albanese Croat
i-albertiae Croat & Bay
+~albertsmithii Croat
-albessei Croat
albidum Sodiro
-albispatha Sodiro
albovirescens Sodiro
+alcatrazense Nadruz & Catharino
-alcogolloi Croat
i-alegriasense Engl.
i--alejandroi Croat
alex-espinosae Croat
alfaroi Croat
i~algecirasense Croat
--algentryi Croat
algibesense Croat
i~alluriquinense Croat
+-alstonii Croat
ialtenberndianum Croat
+alticola Croat
altobueyense Croat
1se Croat

&

Features Chosen: 14

cology
+Geographic distribution
¥|Colombia

i-alturaense Croat

+--alvinii Croat & Ortiz
amacayacuense Croat

~amargalense Croat & M.M.Mora

7% Trees | EE Lists

 Trees [ [ Lists [ 888 images]
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Determination Tool For Anthurium & Philodendron

Step 3: Lucid Player,

Step 1: Specimen to Step 2: Lucid Player, . :
certain characters used to reduce species to 6

section selected

REE & &% & | 2| & = | « w

© LucidPlayer - 2Key 10 Anthurium - GAATOM\Lucid ke

Step 4: Look up species selected in Determination Tool

Anthurium | ) i Anthurium nitidum

am e ~

Anthurium nutibarense
r

Anthurium rivulorum

N
Result: Species confirmed as Steve Aylward
Anthurium sanguineum Volunteer Research
Associate
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Araceae Checklist for Central America
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1 CHECKLIST OF ARACEAE OF CENTRAL AMEMexic Guat. Bel. El SalHond. Nic. CR  Pan MideMexic Guat. Beliz¢El Sal Hond Nic

23/ X. robustum Schott

1

1

1

1

%)

CR  Pan

coL

Ec

24 X. sagittifolium (L) Schott Introduced

1

1

1

1

25 X. cerrosapense Croat & O. Ortiz

26 X. undipes C. Koch

27/ X. violaceum Schott

28 X. wendlandii (Schott) Standley

29 X. yucatanense Engler

30| Total Xanthosoma

10

Y

12| ZANTEDESHIA

33 Z. aethiopica

1| TOTAL ZANTEDESHIA

(=]

(=]

35| Grand Total Species

781

35

135

90

53

30

67

103

N

622

94

14

[=]

(]

154

91

85

36

816

17%

12%

7%

4%

9%

13%

40%

80%

0%

16%

4%

0%

6%

2%

50%

95%

90%

37| Total Genera

25

a

&
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Floristic Comparisons of Central and South America

* A complete list of aroid species exists for Central America (781 species).

 Most explored parts of Central America are reasonably well-known
[Probably 10% of the flora is still not yet collected].

. . . L . 622 sp 820 sp
* Endemism and Species Diversity increases dramatically \ I
as one approaches South America. Caripbean
* Panama (with 80% of all the species in Central America) T
has 622 species, 95% of them presently believed to be Panama |+
endemic. Fana; | Colombia

* Colombia, 15 times larger in area and many times more Pacific
diverse, has only 820 named species (Panama currently
has 4/5 as many as Colombia).




Conservative extrapolation assures great increases

* Colombia alone must have between 8,000 and 12,000 undiscovered
species.

* Collecting has essentially stopped or is progressing too slowly to prevent
mass extinction before these species are collected, studied and
described.

* Experts must be encouraged to collect for greatest efficiency.

— Jatun Sacha Biological Station: great increases with less than 6 hours of collecting
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Study in England found that most new species were
discovered by less than 3% of all collectors.
Megacollectors had 3 characteristics.

e Collected throughout most of their professional lifetime (58 yrs)

e Collected in many different areas (> 5000 localities; 142 countries
- collected in 42 of these)

* Have a special taxonomic group that keeps them searching. Keeps them
going to the field (Araceae)

Peter Davis
University of Edinburgh
Collected in Turkey

Carl Luer
Missouri Botanical Gardens
Orchids
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Important Need for Inventory Studies

e Collecting is no longer considered important

* Too few students are doing floristic studies where they learn large and
complex groups of plants

* Floristic studies are considered unimportant-can’t even be published

* Floristic studies are often the basis for in-depth collecting and
understanding

* Without initial collecting activity experts don’t even know where to go
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Legal and Logistical Impediments

Most countries have serious impediments to collecting

Some countries allow only experts permission and disallow general
collecting despite the inefficiencies

Requirements for permits discourage all but most persistent from
getting permits

In country movement of plants is prohibited creating even more
obstacles
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Forest Destruction in the Tropics

I - iy
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Conservation measures don’t prevent forest destruction

 Most forested area are NOT in parks or preserves
* Roads lead to destruction and roads are leading EVERYWHERE

* In my 50-year career of collecting virtually all of my collecting localities
have disappeared

e Rates of forest destruction is increasing, not slowing, despite laws
Owing to high endemism this means extinction everywhere
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Role of the Missouri Botanical Garden in
the Process of Discovery
T

 Newly Described Species
* The Importance of Field Work

 The Importance of Exploring
New Areas when they first
become accessible

MissOURlI BoTANICAL GARDEN



Conclusions

* Araceae have vast potential for new species, especially in NW South
America, Panama, Andean countries of South America but even in mesic
and dry habitats not previously studied.

e Efforts should be made to mcrease collecting activities.

e Local floristic studles should be encouraged in the tropics and such
studies should be publlshed to encourage such studies.

e Tropical florulas deye-lop expertise, interest and eventual specialists.
These are ideel studies for Latin American students.
v
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