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What is an AROID (Araceae)?

* Unifying Characteristics: Flowers arranged

in dense spikes (spadix); spadix subtended by a leaf-like spathe

* Plants typically associated with aroids.
* Anthurium

* Peace Lily (Spathiphyllum)
* Golden Pothos (Rhaphidophora aurea)
* Syngonium (S. podophyllum)




Important characteristics of aroids

* High species diversity
* High habit diversity

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

* High levels 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

Cyclocephala



Bajo Calima, Valle
Dept.

High Species Diversity
267 collections in IR, 0 to Cerro Pirre Road from Rio Atrato
" to Lloro

a single day, 70
Araceae,, 20 new
species

e Cerro Pirre

‘Boraudo

* Choco diversity i e
] ] . -136species,
* Bajo Calima  80new -
e Alto Tambo
* El Chical

* Rio Medellin A A

* Dry forest in Sucre Department, Colombia




. ¢ Lemnaceae

<

High Habit diversity g
Pistié}i roote:

aquatic
e

* Free-floating aquatics
.Rooted

* Tree-like rooted aquatics _aquatic
* Tuberous, rhizomatous, cauline§
* Understory terrestrial herbs

* Epiphytes



11 Michael Lo

http://junglemikey.blogspot.com/2011/10/schismatoglottis-jipomii-from-pakan.html

://10Tums.gardenwen.com/ discussions, 82
/saving-voodoo-lily-seeds

https://www.flickr.com/photos/grandma-
shirley/5874835780/

http://www.fmueller.com/home/aquaristic/125g/plants/anubias/ A £ %

http://www.plantsrescue.com/tag/pistia-minor/
https://commons.wikimedia.org/wiki/File:Eastern_Skunk_Cabb
age_Takemori_Koshu-City_B.JPG
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Amophophallus titianum ﬂ R : titanum

https://www.flickr.com/photos/21117187@N06/2100002484



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

http://www.rareplants.co.uk/product/arisaema-heterophyllum/

http://www.exoticrainforest.com/Alocasia%?20micholitziana%20%?20pc.html/
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Anthurium bustemante is hummingbird pollinated; Anthurium wendlingeri is bee pollinated. Amorpophallus and  Typhonium are  fly pollinated. 


Pollinators

Fungus gnats, beetles, flies

Foul odors like feces and rotting flesh attract flies, beetles or fungus gnats



: T,
http://www.nunatsiaqonline.ca/stories/article/international_effor
t_promotes_traditional_diet_for_health/

http://www.growingontheedge.net/viewtopic.php?p=85243
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Presentation Notes
While aroids lack the important crop plants found in Gramineae (wheat, rice, oats & barley, several important species are among the most important  for undeveloped tropical countries, formost among them are Colocasia esculenta , Cyrtosperma mercusii and Xanthosoma (maffafa., satitifolium and roseum). 
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http://www.rtb.cgiar.org/cocoyams-potential-for-nutrition-and-income-still-untapped/

http://anpez.org/nagenda.php
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Araceae, one of the oldest plant families first

evolved in Laurasia

PERMIAN
225 million years ago

JURASSIC CRETACEOUS
150 million years ago 65 million years ago

Araceae evolved 128 million years ago

at beginning of Cretacecous (oldest
known flowering plant is 130 my old)
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KT Boundary 65 million years ago, All
subfamilies already present



144 genera
3645 species (Predicted estimates 6500)

* 3rd L argest Family of Moncots after Orchidaceae and Arecaceae
(palms)
e Seven Subfamilies
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— (ymnostachydoideae

protoaroids

b—— (Orontioideae

— Lemoideae

— Pothoideae

b— Monsteroideae

Lasinideae

— Zamioculcadoideae

Unisexual Flowers clade

e Aroideae




Proto-Araconn

Claudia
Henriquez




APG

Phylogenetic Context

Ferns 5.L. %
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Tobe & Kadokawa, 2010

] Acorales

Gymnostachydoideae
Orontioideae
Lemnoideae
Pothoideae
Monsteroideae
Lasioideae
Zamioculeadoideae
Aroideae
Tofieldiaceae
Hydrocharitaceae
Butomaceae
Alismataceae
Limnocharitaceae
Scheuchzeriaceae
Aponogetonaceae
Juncaginaceae
Posidoniaceae
Ruppiaceae
Cymodoceaceae
Potamogetanaceae
Zosteraceae
Petrosaviales
Dioscoreales
Pandanales
Liliales
Asparagales
Dasypogonaceae
Arecales
Commelinales
Zingiberales
Poales

eIy
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Acorus
calamus (long
included in
Araceae)



Major Groups

PROTO-ARACEAE

TRUE ARACEAE

Subfamilies

GYMNOSTACHYDOIDEAE

1 genus

ORONTIOIDEAE
3 genera

POTHOIDEAE
4 genera

MONSTEROIDEAE
12 genera

LASIOIDEAE
10 genera

CALLOIDEAE
1 genus

AROIDEAE
74 genera

Flowers

bisexual

Flowers

unisexual

Phylogenetic Context

Mayo et al 1997-French et al 1995

Morpho-anatomical & restriction site
7 subfamilies

Lemnaceae not included
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I Orontioideae Proto-Araceae

Lemnoideae

7 subfamilies

True Aracea%

4
Podolasia cladey

44 major clades

Ry caine ’ | Zamioculcadoideae
40 ligp:
Unisexual Flowers clade A
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Philonotion clade
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43/
Spirodela clade

-

True Araceae

Lasioideae

Bisexual, perigoniate flowers
Absence of laticifers
Presence of sporopollenin
Pollen aperturate

No spadix zonation
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Orontioideae Proto-Araceae
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True Araceae
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Podolasia cladeY
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Unisexual Flowers clade

3B ;
Aroideae|f265

Focele
Lem nmc.fl&',z:ueé

Lasioideae

=

Philonotion clade

37,0
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Areae

Unisexual flowers
Laticifers

No sporopollenin
Spadix /spathe zonation
Pollen inaperturate
Aperigoniate flowers

Biforine raphides




Podolasia clade

40
Unisexual Flowers clade
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Thermogenesis is
often present

with genera with
unisexual flowers

30 40 50 °C
Seymour, R, 2010
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am Peltandreae
Arophyton
Collolo yie Arophyteae

Distribution of
Caloideae and
Aroideae

Bisexual flowers
Aperturate pollen
Massive sporopollenin
But...

Laticifers Tribe Calloieae

does not fit well
in any other
subfamily
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Contents lists available at ScienceDirect

Molecular Phylogenetics and Evolution

¥

ELSEVIER

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

Phylogenomics of the plant family Araceae

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



Araceae distribution

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

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

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

* Most Aroids in Tropical Areas (9 genera and 19 species in N. America)

* Europe has 9 genera but fewer total species owing to having fewer
species of Lemna.



Respective Sizes of Subfamilies in Genera

Gymnostachyoides 1%

Orontioideae 3%

Lemnoideae

othoideae 4%

Genera

ideae 11%

Aroideae 67%
- 96 genera e 9%

Calloideae 1%

®m Gymnostachyoides = Orontioideae

® Monsteroideae m Lasioideae m Calloideaé m Aroideae



Respective Size of Subfamilies in Species

®m GymnostacyoidesO

Lemnoideae Gymnostacyoideae e
1% 0% Pistoideae Orontioideae

0% 0%

Pothoideae Pothoideae

Aroideae 1%
44% : 6

Aroideae

2200

Calloideae
0%
Lasu;;:leae Monsteroidea
2 13%
m Orontioideae = Lemnoideae Pothoideae  ®m Monsteroidea m Lasioideae m Calloideae

® Aroideae

m Pistoideae



Gymnostachys | , SRR S A - Lysichiton
anceps | L E AP R B . americanus

Subfamily i )
Gymnostachyoides

Orontium aquaticum

:'- i’ f"'
h'__.- h‘] [- - s

e _' Symplocarpus

Subfamily Orontioideae




Lemna valdiviana




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 — Shismatoglottidae — 6 genera
— Lasia — Cryptocoryneae (2 genera)

— Lasiomorpha
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Spathiphyllum

nas tepals Subfamily Monsteroideae

i o

Naked
flowers

X I\/I~0‘nstera
i ;m;\;\’}, deI|C|osa
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L > - pinnatum / Stenospermatlo
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Presentation Notes
Most Monsteroideae are  hemiepiphytic climbers excepting Spathiphyllum and  its Asian sister genus  Holoclamys  (New Guinea & New Britain)
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S U bfa m | |y Ca ‘ | O | Od e a e 1 widespread circum-boreal species, 0-1270 m

Bisexual flowers
Aperturate pollen
4 Massive sporopollenin
7  But...it has Laticifers [,
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Presentation Notes
Sporopollenin is one of the most chemically inert biological polymers. It is a major component of the tough outer (exine) walls of plant spores and pollen grains


.

Subfamily Zamioculadeae

The subfamily is unusual
in that it unisexual
flowers but also the
flowers have tepals

flowers
at base

AN A7
Gomatopus: .,
‘mngustaus
II'ET o >

: . Gonatopus=
T N gt
Gonatopus e angustaus
f i I_--.:--‘l e ."I.
angustaus

7 &
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Presentation Notes
The subfamily is very unusual in that is has unisexual flowers but  also has  a  perianth (tepals)


Subfamily Aroideae- Tribe
Dieffenbacheae

Subfamily Aroideae has
overwhelmingly the most genera
with 67% of the total.

Bognera recondita -\ 4 Sterile
AONSN N segment,

lacking
staminodia
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Bognera differs from Dieffenachia in lackig  sterile  staminoidea
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Taccarum

Asterostigma,| |
7 species \1

Croatiella
integrifolia, 1 sp.
I - A

]
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W
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Seasonnally  dormant, latex canals, reticulate venation, leaves simple or lobed , fls  unisexual, naked, stamens in staminodia,  the synandria often long-stipitate .


Tribe Pilodendreae

eldi
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\“Phildefdron -
‘alatiundulatum

Philodendron
_albovirescens




Tribe Homalomeniae

Differs from
Philodendron by its
consistently terrestrial
habit, non-resinous e
inflorescence, mostly £ |n5|gn|s~@

1-locular ovary; Asia. il WP A + 00 o o -

Homalomena
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_ 36" - .. Homalomena
Only 98 species described coan @B vellutipedunculum|
but up to 500 are B 2020 0. | |
expected
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Anubias- Africa, mostly

aquatic Tribe Anubiae

*; % = b |
: ,-r"l g0/ P _ 1 : [ \
”!;1 ,.!-' B N I_I . l.\‘
\ % .
\ AN e 8 species,

Terrestrial, creeping rhlz;cgmes umse>\ua|f|owers .", Toropical West

) berri®s sublobular, mihy seed{ed . \ﬂ“é _ A f’ £ 3 : Afriaca.




Tribe Schismatoglottideae Shismatoglottis 29 species.

Philonoton 3 species

8 Inflorescences
1-3 per axil;
flower
unsexual; Asian

Circumscissally
- ‘deciduous

y

Wy ~f W _ Philonotion’
; SN ‘ -l‘spruceanum

Philonotion americanum



. ] . A Galantharum Ki
Schismatoglottideae - Rupicolous group SR 5. Borneo

Borneo endemics  Splash cup seed dispersal

dlandra goliath

Bucephalandra goliath



Presenter
Presentation Notes
. Bornéo endémique; la lame de spath se brise pour laisser un tube de projection cupulaire ouvert permettant de disperser les graines.



Cryptocoryneae
2 genera, SE Asia

S 1 : 5 ; B s
=a Cryptocoryne’; 58 s

,‘A

$y

Lagenandra - 15 spp.



Presenter
Presentation Notes
Principally esubmerged aquatics which flower  when  the inflorescence is abovove water at low tide; Fly pollinated; pistilate spadix with flowers. In 3-5 sprirals with a singe spiral  of pistillades. 


Tribe Zomicarpeae

Zomicarpela americanum



Caladium palaciosii

Tribe Caladieae

Caladium lindenii

N

/

N




Tribe Nephthytideae

Nephthytis 5 ssp. 1 Asia, 4 Africa

elii

*. D

Nepht’tis afz
e |

& p>

~ L Africa
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Feuilles sub-étatiques simples, terrestres et principalement africaines, à lobes postérieurs plus longs.
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Tribe Aglaonemateae 7] % SN S, [
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 One of  the most ornamental genera; terrestrial herbs, pistillate flowers in a few spirals, large red berries, spathe deciduous


Aglaonema nitidum ' Aglacheplagh » . *

costatume ’
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\| Tribe Culcasieae
m\"*~<..g Culcasia 28 spp. Africa

Gt

E
- Culcasi :
/ B ’i- ; V ':ié?-: 1 :‘
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Herbes terrestres à hémiépiphytes des tropiques d’Afrique; tiges minces; gros fruits rouges.



Tribe Montrichardieae

2 spp.
Amencan Tropics

..‘-;'—-?__. -
Qi

Montrichardia
linifera

‘Montrlchardla
$ .
9 f arborescens a,
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2 espèces; grands aquatiques principalement enracinés; grosses baies flottantes.



Tribe Zantedeschieae

Gartentlora 1898, 146,

/__,1 .

8 species
South Africa

JANTEDESCHIA
PENTLANDII B WayTe

T
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Petit genre terrestre sud-africain avec des spathes colorés. Seulement 8 espèces mais largement cultivées et une espèce s'est largement échappée dans les Amériques


Callopsis volkensii
Juni 2007
Hortus botanicus Leiden

e

Tribe
Callopsideae

Callopsis - Kenya,
Tanzania

Flowers unisexual, ovary 1-locular with 1
ovule

Titan's Bardeid
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Rare endémique d'Afrique. Connu seulement du Kenya et de la Tanzanie.
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Amorphophallus . .
Tribe Thompsonieae |
Pseudodracontium

197 species; Africa and
Cambodia, Laos, Thailand,

Asia :
- ' Vietnam

A

SN
R

A. croatii

ATk i

Efhily Colletti with

Amorphophallus titanum Recently rherged with

Amorphophalllus

ey )
- \fe 3

A. sylvaticus
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La tribu, représentée par Amorphophallus, un genre très divers avec des appendices intéressants et curieux; tiges tubéreuses; Asiatique et africaine.



B
Tribe - Arophyteae

arlephyton glaucophyllum

Endemic to Madagascar P

* Arophyton - 7 species
e Carlephyton - 3 species

* Colletogyne - 1 species

~Colletogyne perierri

e
folletogyne

\perrlerl

( - Arophyton buchetii
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Le seul tribu endémique africain endémique; terrestre. Seulement 11 espèces, pour la plupart maintenant rares.



Tribe Peltandreae

Peltandra — 2 spp
Eastern North America

Typhonodorum 1 sp.
Africa — Madagascar
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Une tribu avec deux genres, appartenant à un petit genre en Amérique (2 espèces) et une d'Afrique et de Madagascar (1 espèce).
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Tribe Colocasieae o _ Coueshi

Steudnera
\”Qolo asifolia /|
- =95spp. Asia |

.
b0

=
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' 4

Appendix
8 Male spadix
B Female spadiX g s

.......

Monotypic
- Seychelles

i

' Alocasia

Remusatia vivipara . x.

.4spp. -

5, O Se i . Alocasia cuprea
N [ ‘ o ‘ ! AL “u : i ll—f hti. RS-SRS




Tribe Arisareae e
Arisarum- Circum-
Mediterranean- 3 spp

¢ . o
| Arisarum porbosci

2




Tribe Ambrosineae

Ambrosina- N. Africa, Sicily, S. Italy, 1 sp.

Pollination by flies with
deciept trapping mechanism




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. 7 genera, mostly

Typhonium- Asia, Melanesia, Australia- 65 spp. Meditteranean

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

Biarum- Circum Meditteranean, Middle East- 23 spp ™~
Arum maculatum PP Biarum

carduchorum

= \1 “/.‘,,._

~ Helicodiceros Sauromatum venosum

MUSCivorus

Dracunculus vulgarus

LT _— e




[ \risaemateae
SN f AT Arisaema - E. N. America, Mexico, E. Africa,
A ringens India to Japan, Eastern Melanesia

Ovary several ovulate; A. heterophyllum Ovary 1 - ovulate;
female spadix free wy female spadix fused to

from spathe; septum g - Pinellia - N. Asia  spathe; septum
lacking Q A, Y i | separating male and
& female flowers

A. triphyllum



——

- .ﬂ.ﬂ._"..r.".r....m....r. g ”..... .



Presenter
Presentation Notes
Une tribu avec une seule espèce pan-tropicale. Aquatique flottant avec des pales douces et velues.


Notable facts about Aroids

* Perhaps the diversity of habit, leaf form and floral complexity is not
the most interesting thing about Araceae.

 More than perhaps any other family the group is species-rich beyond
comparison.

* No other family of comparable size is producing so many novelties.

* Arecent floristic survey in Carchi Province, Ecuador had 130 species in just
one section of Anthurium sect. Porphyrochitonium from a single Province
(Esmeraldas). More than 95% of these proved to be new to science.
Moreover it is estimated that probably fewer than half of the total species in
that group have been collected.



Most growth in the size of Araceae has occurred in
the past 40 years during my career

* Adelonema (42%)
* Anthurium (71%)
* Chlorospatha (66%)
* Dieffenbachia (77%)

e D [ 16% . . .
racontium (16%) Evidence of great increases in the

* Monstera (65%) . .

+ Philodendron (70%) number of species in these genera

* Rhodospatha (71%)

» Spathiphyllum (13%)

e Stenospermation (71%)
e Syngonium (43%)

* Xanthosoma (78%)



The case for an even much larger Araceae

* Development of electronic keys (Lucid) enables greater:-confidence in
determination.

* In Anthurium has 1635 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 descriptions. Most
of these undescribed species are from South America.

* Lucid Keys have been produced for Adelonema, Dracontium,
Philodendron, Spathiphyllum, Stenospermation'and Xanthosoma.


Presenter
Presentation Notes
Using the Lucid key by making conservative choices one can quickly eliminate most species from consideration. The remaining species can then be visually reviewed


Lucid Menu of Characters

The Lucid Key operated by the
elimination of species which do not share
the chosen character. The computer finds
and rejects those. . As the balance
diminishes one reaches a point where
the most likely related species are left.
These can be then compared with images
and descriptions.

6 LucidPlayer - 2Key to Anthurium - GAATOM\Lucid keys\Anthurium Key.lk4

Key Features Entities View Window Help

Yo g LEE BN LA 4N

/| Features Available: 81

~Ecology
[#--Stemn
+Roots
H-Cataphylls

Z-Inflorescences
[#-Length in proportion to leaves

E+Peduncle
=-Spathe
- | Spathe length
-1 Spathe width (if boat-shaped then the width when flattened)

Spathe shape (when flattened)
Spathe 3-dimensional shape
] Spathe disposition at anthesis
o+ Spathe color
green to greenish
violet-purple to purple to maJETE———
yellowish to yellow to orange
¥ pinkish
brownish Ca ra Cte rs
purple-black

white to cream Li St Of
¥reddish to red
spathe punctations, porphyrochitonium

E-Spadix

- Shape

Spadix length
Spadix diameter
=~ Spadix color

i |¥|green

[ |white to cream
yellow to yellowish
orange to orangish
magenta to purplish to maroon
brown

[reddish to red
pinkish

bluish

(]

pe
| present
S| |absent
o -1 Stipe length
E-Infructescence
E+-Spathe persistence
E-Berries colar

r

5| white to cream
- &l [ greenish white to olive-green
- & || brown
& []yellow to orange
-~ & [ reddish to red or pinkish
- & | |purplish

m

() Entities Remaining: &

~-lucorum Enagl
nitidum Benth.

-nutibarense Croat

-rivulorum Engl
sanguineum Engl.

O Entities Discarded: 1494

~-acaimense Croat

--acanthospadix Croat & Oberle
acaule (Jacq.) Schott

~-acebeyae Croat

~-achupallense Croat
aciculare Croat

~-acrondalichon Croat

~-acutangulum Engl
acutapicum Croat

~-acutibacca Croat & M.M.Mora

~-acutifolium Engl

acutissimum Engl

+-acutum M.E Br

~-affine Schott

aguaricoense Croat

~~aguilariae Croat

~-aguirrei Croat

alatiattenuatum Croat

~~alatipedunculatum Croat & R.Baker

alatum Engl

albanese Croat

~-albertiae Croat & Bay

albertsmithii Croat

~~-albessel Croat

~-albidum Sodiro

albispatha Sadiro

~-albovirescens Sodiro

--alcatrazense Nadruz & Catharino

alcogolloi Croat

~-alegriasense Engl.

~-alejandroi Croat

alex-espinosae Croat

~-alfaroi Croat

--algecirasense Croat

algentryi Croat

~-algibesense Croat

~-alluriguinense Croat

alstonii Croat

~-altenberndianum Croat

--alticola Croat

altobueyense Croat

1se Croat

=

(] Features Chosen: 14

= Ecology
Geographic distribution
¥|Colombia

--alturaense Croat

alvinii Croat & Ortiz
~~amacayacuense Croat
~-amargalense Croat & M.M Mora

| = Trees ’E Lists

= Trees |W

List of
species



Determination Tool For Anthurium & Philodendron

Step 1: Specimen to Step 2: Lucid Player, Step 3: Lucid Player,

section selected certain characters used to reduce
- . . q e = o ,".‘,Zﬁ,\ﬂ;:.i,‘.‘ Spec""i“es to EE = .

R S - . e | & =

il
| lg

nnnnnnnnn

Step 4: Look up species selected in Determination Tool

Anthurium Anthurium nitidum Anthurium nutibarense

Result: Species confirmed as
Anthurium sanguineum

8
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Presenter
Presentation Notes
As an example in keying out this species with a red spathe and green spadix we ended up with 4 four species.  Whose images appear above. Only the images of A sanguinieum came close o maching the species. 


Araceae Checklist for Central America
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1 CHECKLIST OF ARACEAE OF CENTRAL AME Mexic Guat. Bel.

23 X. robustum Schott

1
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24 X. sagittifolium (L) Schott Introduced

1

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

18

L]

L]

10

Y

12 ZANTEDESHIA

33 Z. acthiopica

3 TOTAL ZANTEDESHIA

35| Grand Total Species

781

90

67

103

622

14

]

154

591

85

36

12%

9%

13%

80%

16%

4%

0%

6%

2%

50%

95%

90%

17| Total Genera

25




Floristic Comparisons of Central and South
America

* A complete aroid flora 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]

* Endemism and Species Diversity increases dramatically as one
approaches South America.

* Panama (with 80% of all the species in Central America) has 622
species, 95% of them presently believed to be endemic.

* Colombia, 15 times larger in area and many times more diverse has
only 820 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- great increases with less than 6 hours collecting



Study in England found that most new species were
discovered by less than 3% of all collectors.
Megacollectors had 3 characteristics.

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

* 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).



Important Need for Inventory Studies

* 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.

e Without initial collecting activity experts don’t even know where to
go.



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.



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.

Rates of forest destruction is increasing, not slowing, despite laws.
Owing to high endemism this means extinction everywhere.




Role of the Missouri Botanical Garden
in the Process of Discovery

* Newly Described Species
* The Importance of Field Work

* The Importance of Exploring New Areas when they first become

accessible



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 increase collecting activities.

* Local floristic studies should be encouraged in the tropics and such
studies should be published to encourage such studies.

* Tropical florulas develop expertise, interest and eventual specialists.
These are ideal studies for Latin American students.






* Closing Remarks

* As you can see we know a lot about the Araceae. | believe | have advanced our scientific
knowledge of this family in a major way. God has blessed me with abundant energy, strength and
good health. | have the support of a very capable and loving wife who has allowed me to traipse
around the juniles of the world for more than 52 years. Family vacations were taken without me
so my children had to manage on their own. They did very well. The Missouri Botanical Garden is
a marvelous place to work. The horticultural staff supports the study of thousands of living
plants. The research division provides tremendous help in processing, cataloging and studying
the collections. | have also had support from the National Science Foundation and the National
Geographic Society. | have collaborators here and throughout the world who work together on
this family. The International Aroid Society is a very active and enthusiastic group and | have
served on their Board for 40 years. | also have many (presently 40) dedicated and talented
volunteers who aid in the identification, describing and publication of new species as well as with
filing, labeling of digital images, in designing web sites and constructing Lucid keys. In the past
two years | have travelled throughout South and Central America and Europe, engaging with
young botanists to inform them about the wonders of aroids and to interest them in joining in the
research that needs to be done. As you can see there is much more work to do and we wil
continue this work immediately.
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