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Anatomy

Cultiver le palmier-dattier

La couronne, ou frondaison Le tronc, ou stipe
le feuilloge de 'arbre « les rachis des pokmes
- les palmes « le fibrillum, ou fif
couronne basale, formbe des palmes les plus agées + les gourmonds et les rejets
couronne centrale, formée des palmes en pleine octivité
palmes du cosur, dont celles en pinceau Les racines, ou systéme
« les inflorescences et les régimes radiculaire

« le bulbe

« les racines




Anatomy
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Anatomy
Les inflorescences

LES ORGANES FLORAUX

Le palmier-dattier est une plante dioique, c'est-a-dire que les organes males
et les organes femelles sont sur des individus différents, palmiers males ou
palmiers femelles. Chaque individu ne porte que des inflorescences d'un méme
sexe.

Les inflorescences du dattier naissent du développement de bourgeons
axillaires situés a l'aisselle des palmes dans la région coronaire du tronc.
Linflorescence est caractéristique : c‘est une grappe d'épis (figure 6).

Figure 6. Une inflorescence (G. Peyron, 1994),

Les fleurs sont quasi sessiles, sans pédoncule. Elles sont portées par des pédi-
celles, ou épillets (figure 7). Les pédicelles sont portés par un axe charnu, la
hampe, ou spadice.

L’ensemble est enveloppé dans une grande bractée membraneuse close,
la spathe. Les spathes sont de forme allongée. D'une maniére trés générale,
les spathes d’un paimier male sont plus courtes et plus renflées (figure 8).
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Glossary fig. 2 — Habits

a, solitary (Roystonea regia);
b, clustered (Chamaedorea sp.);
¢, d, dichotomously branched (Hyphaene coriacea);

o

'

8

, acaulescent (Sabal etonia);

decumbent (Serenoa repens);

climbing (Korthalsia echinometra).

(All photos C.E. Lev/x=t



Acropetal
Basipetal

acropetal hapaxanthic flowering

| {LLUTITIT

L n
|, solttary erect stem m, basal branching n, aerial dichotomous branching
(e.0. all species of Corypha)  (e.0. Metroxyion sage) and basal axillary hranching,

shrub or vine,
(2.0. Mannorrhops mtchiana
and Korthaisia spp.)

basipetal hapaxanthic flowering

1 £
N < i
|, tlustering stems k, sditary stem
{e.q. Caryota mits) (e.0. Caryota urens)

(Dravwn by Marion Ruff Sheehan)




Adjacent Ligular
Remote Ligular
Remote Tubular

eophyll ——

’7 radical

remote tubular

Coccothrinax spissa
(C.E. Lewis)

scale leaf

remote ligular adjacent ligular
Sabal mantima Satakentia livkiuensis
(C.E. Lewis) (C.E. Lewis)
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Acaulescent

acaulescent
(Sabal efonia)




Climbing

Kothalsia echinometra




Climbing

i Figure 20
Port d’'un almju- gﬂmpant
Caxunus spp.
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Caractéres particuliers de certains palmiers grimpants clibelm

a) verticilles d'épines hérissées sur la gaine foliaire (Calamus moti)
b) nombreuses épines sur les tiﬁgs', pétioles et gaines (Calamus radicalis)

¢) ochréa en filet sur la gaine fo (Korthalsia jala)

d) étroite panicule allongée, pendante, armée d'épines (Calamus sp&)

¢) extension du rachis en forme de fouet, appelée cirrhe (Calamus hollrungii)

f) inflorescence stérile en forme de fouet, appelée flagellum ou flagelle (Ctgtllamus australis)

g) verticilles de longues épines qui peuvent &tre colonisées par les fourmis (Daemonorops formicaria)
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Clustered
caespitose

clustered
(Chamaedorea sp.)
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Development

— Stem
solitary

clustered & , \ R
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n bud

(Allagoptera)
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decumbent
; (Serenoca)
cirrus

|

»

(Hyphaene) \\\\\ %

marcescent
leaves ——

rhizome

infructescence

dichotomously branched

) . ostrate _ >
Drawn by Marion Ruff Sheehan
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Development

stipes multiples stipe solitaire,
(palmier feuilles palmées
cespiteux), (Trachycarpus
feuilles pennées fortunei)
(Hydriastele spp.)

ramifications
aériennes dichotomes
(Hyphaene thebaica)

ramificati stipe souterrain,
somer‘;aa?;;s rax%cifications latérales
dichotomes (Serenoa repens) .
(Nypa WA




Development

Mode de développement monocarpique de Corypha utan
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Dichotomous

dichotomously branched (Hyphaene coriaces)




Pleonanthic
Hapaxanthic

PLEONANTHIC
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Fig. 1.1 Diagrammatic drawings of palm architectures. a, non-axillary branching, e.g., Dypsis lutescens; b, colonial (clustering) by rhizome or stolon, e.g., Bactris
coloniata, Chamaedorea stolonifera; ¢, dichotomous branching and basal axillary branching, e.g., Hyphaene coriacea; d, prostrate stem, e.g., Brahea decumbens; e,
prostrate stem, some axillary buds producing inflorescences, others producing vegetative shoots, Serenoa repens; f, stem solitary, e.g., Trachycarpus fortunei and
many others; g, stem erect or climbing, caespitose (clustering), e.g., Chamaedorea seifrizii and many others; h, erect, dichotomously branching stem, e.g., Hyphaene
compressa; i, dichotomous branching in prostrate stem, e.g., Nypa fruticans; j, basipetal hapaxanthic flowering, clustering stems, e.g., Caryota mitis; k, basipetal
hapaxanthic flowering, solitary stem, e.g., Caryota urens; |, acropetal hapaxanthic flowering, solitary erect stem, e.g., all species of Corypha; m, acropetal hapaxanthic,) 7
flowering and basal branching, e.g., Metroxylon sagu (can also be acaulescent, e.g., Eleiodoxa conferta); n, acropetal hapaxanthic flowering, aerial dichotomous/-
branching, and basal axillary branching, shrub or vine, e.g., Nannorrhops ritchiana and Korthalsia spp. (Drawn by Marion Ruff Sheehan)



Pleonanthic
Hapaxanthic
Infrafoliar
Intertoliar

crownshaft

peduncular
bract scars

prophyll scar

Hyophorbe
Pleonanthic with infrafoliar inflorescences

multiple
inflorescences

S SR

Hapaxanthic, with acropetal maturation Hapaxanthic, with basipetal maturation Pleonanthic, interfoliar inflorescences
(becoming infrafoliar)

Variation in inflorescence presentation in palms. (Drawn by Marion Ruff Sheehan)



Rhizome

PLEONANTHIC

Diagrammatic drawings of palm architectures, a, non-axillary branching, e.g , Dypsis lutescens; b, colonial (clustering) by rhizome

or stolon, e.g, Bactris coloniata, Chamaedorea stoloniferg, ¢, dichotomous branching and basal axillary branching, e.g., Hyphaene
conacea, d, prostrate stem, e.g., Brahea decumbens; e, prostrate stem, some axillary buds producing inflorescences, others

producing vegetative shoots, Serenoa repens; f, stem solitary, e_g., Trachycarpus fortunel and many others; g, stem erect or

climbing, caespitose (clustering), e.g., Chamaedorea seifizii and many others; h, erect, dichotomously branching stem, e.g.,

Hyphaene compressa; i, dichotomous branching in prostrate stem, e.q., Nypa fruticans; j, basipetal hapaxanthic flowering, clusternng
stems, e.q., Caryota mitis; k, basipetal hapaxanthic flowenng, solitary stem, e.g., Caryota urens; |, acropetal hapaxanthic flowening,
soltary erect stem, e.g., all species of Corypha; m, acropetal hapaxanthic flowening and basal branching, e.g., Metroxylon sagu

(can also be acaulescent, e.q., Eleiodoxa conferta); n, acropetal hapaxanthic flowering, aenal dichotomous branching, and basal

axilary branching, shrub or vine, e.g., Nannorrhops ritchiana and Korthalsia spp. 29
(Drawn by Marion Ruff Sheehan) o



Solitary

Roystonea regia
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Figure 2
Racines aériennes des palmiers
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(Clinostigma gronophyllum)
racines-support

base du tronc
disparaissant
progressivement

3
.
.
D %
»
-
.
.
>

- - =g ve TA o
- . - - - - P—a
S

(Socratea durissima)

Roots



Roots Exposed

Stem bases and roots

A T
T

(Thrinax radiata)
All phatos C.E. Lewis

a, cylindrical (Sabaldomingensis) d, rook exposed (Hekrospathe efala)
b, basally swollen (Borassus flabeliifer) e, stit roots (Areca novohibernica)
c, ventricose (Pseudaphoenix vinikra) f, roothoss (Thrinax radiata)




Root Boss

Stem bases and roots

A T
T

(Thrinax radiata)
All phatos C.E. Lewis

a, cylindrical (Sabaldomingensis) d, rook exposed (Hekrospathe efala)
b, basally swollen (Borassus flabeliifer) e, stit roots (Areca novohibernica)
c, ventricose (Pseudaphoenix vinikra) f, roothoss (Thrinax radiata)




Stem bases and roots

still roots
(Areca novohibernica)

a, cylindrical (Sabal domingensis) d, rook exposed (Hekrospathe elata)
b, basally swollen (Borassus flabellifer) e, stit roots (Areca novohibernica)
c, venticose (Pseudophoenix viniera) f, roothoss (Thrinax radiata)

Stilt Root

All photos C.E. Lewis







Stem

anneaux de anneaux de 'y
croissance dis- R A croissance baSCS srlpg
tincts, tronc lisse indistincts, foliaires per-
(Howea tronc lisse sistantes
belmoreana) (Veitchia (Syagrus

merrillii) coronata)

anneaux de crois-
sance a crétes
roéminentes
EArchontophoenix
alexandrae)

roebelenii)

anneaux de crois- tige bambusi-
sance indistincts, forme, racines
tronc épineux aériennes
(Aiqhanes (Chamaedorea
aculeata) elegans)

o

T R,

e
AR

N\

-‘\-0—‘\

.
N

bases foliaires
a0 persistantes,
gaines fibreuses e o gaines fibreuse
chevauchantes entiere

(Rhapis excelsa) (Trachycarpus 47
fortunei) -



Basally Swollen

a, cylindrical (Sabaldomingensis)
b, hasally swollen (Borassus flabellifer)
c, venticose (Pseudaphoenix viniera)



root spines - root spines'
(Cryosophila stauracantha)  (Maurtiella armata)

All photos C.E. Lewis

a, reed-like (Geonama sp)

b, ringed (Veltchiajoannis)

¢, ringed (Dypsis lufescens)

d, obliquely ringed (Borassus aethiopum)

e, large flat scars (Phoenix canariensis)

f, inflorescence scars (Hyophoie verschafelfi)

0, striate (Sabal domingensis)

h, rough-ringed with erading leafbases (Sabal mexicana)
I, corky (Schippia concolor)

|, spiny (Alphanes aculeata)

k, rootspines (Cryosophila stauracantha)

I, r oot spines (Maunitiella armata)



Cylindrical

a, cylindrical (Sabaldomingensis)
b, hasally swollen (Borassus flabellifer)
c, venticose (Pseudaphoenix viniera)



Inflorescence Scar

root spines - root spines'
(Cryosophila stauracantha)  (Maurtiella armata)

All photos C.E. Lewis

a, reed-like (Geonama sp)

b, ringed (Veltchiajoannis)

¢, ringed (Dypsis lufescens)

d, obliquely ringed (Borassus aethiopum)

e, large flat scars (Phoenix canariensis)

f, inflorescence scars (Hyophoie verschafelfi)

0, striate (Sabal domingensis)

h, rough-ringed with erading leafbases (Sabal mexicana)
I, corky (Schippia concolor)

|, spiny (Alphanes aculeata)

k, rootspines (Cryosophila stauracantha)

I, r oot spines (Maunitiella armata)



Large Flat Scar

root spines - root spines'
(Cryosophila stauracantha)  (Maurtiella armata)

All photos C.E. Lewis

a, reed-like (Geonama sp)

b, ringed (Veltchiajoannis)

¢, ringed (Dypsis lufescens)

d, obliquely ringed (Borassus aethiopum)

e, large flat scars (Phoenix canariensis)

f, inflorescence scars (Hyophoie verschafelfi)

0, striate (Sabal domingensis)

h, rough-ringed with erading leafbases (Sabal mexicana)
I, corky (Schippia concolor)

|, spiny (Alphanes aculeata)

k, rootspines (Cryosophila stauracantha)

I, r oot spines (Maunitiella armata)



Obliguely Ringed

root spines - root spines'
(Cryosophila stauracantha)  (Maurtiella armata)

All photos C.E. Lewis

a, reed-like (Geonama sp)

b, ringed (Veltchiajoannis)

¢, ringed (Dypsis lufescens)

d, obliquely ringed (Borassus aethiopum)

e, large flat scars (Phoenix canariensis)

f, inflorescence scars (Hyophoie verschafelfi)

0, striate (Sabal domingensis)

h, rough-ringed with erading leafbases (Sabal mexicana)
I, corky (Schippia concolor)

|, spiny (Alphanes aculeata)

k, rootspines (Cryosophila stauracantha)

I, r oot spines (Maunitiella armata)



Reed-Like

root spines - root spines'
(Cryosophila stauracantha)  (Maurtiella armata)

All photos C.E. Lewis

a, reed-like (Geonama sp)

b, ringed (Veltchiajoannis)

¢, ringed (Dypsis lufescens)

d, obliquely ringed (Borassus aethiopum)

e, large flat scars (Phoenix canariensis)

f, inflorescence scars (Hyophoie verschafelfi)

0, striate (Sabal domingensis)

h, rough-ringed with erading leafbases (Sabal mexicana)
I, corky (Schippia concolor)

|, spiny (Alphanes aculeata)

k, rootspines (Cryosophila stauracantha)

I, r oot spines (Maunitiella armata)



root spines - root spines'
(Cryosophila stauracantha)  (Maurtiella armata)

All photos C.E. Lewis

a, reed-like (Geonama sp)

b, ringed (Veltchiajoannis)

¢, ringed (Dypsis lufescens)

d, obliquely ringed (Borassus aethiopum)

e, large flat scars (Phoenix canariensis)

f, inflorescence scars (Hyophoie verschafelfi)

0, striate (Sabal domingensis)

h, rough-ringed with erading leafbases (Sabal mexicana)
I, corky (Schippia concolor)

|, spiny (Alphanes aculeata)

k, rootspines (Cryosophila stauracantha)

I, r oot spines (Maunitiella armata)




Rough Ringed

root spines - root spines'
(Cryosophila stauracantha)  (Maurtiella armata)

All photos C.E. Lewis

a, reed-like (Geonama sp)

b, ringed (Veltchiajoannis)

¢, ringed (Dypsis lufescens)

d, obliquely ringed (Borassus aethiopum)

e, large flat scars (Phoenix canariensis)

f, inflorescence scars (Hyophoie verschafelfi)

0, striate (Sabal domingensis)

h, rough-ringed with erading leafbases (Sabal mexicana)
I, corky (Schippia concolor)

|, spiny (Alphanes aculeata)

k, rootspines (Cryosophila stauracantha)

I, r oot spines (Maunitiella armata)



Mauntiella armata (C.E. Lewis)

Root Spines

Cniosophila stauracantha (C.E. Lewis)



root spines - root spines'
(Cryosophila stauracantha)  (Maurtiella armata)

All photos C.E. Lewis

a, reed-like (Geonama sp)

b, ringed (Veltchiajoannis)

¢, ringed (Dypsis lufescens)

d, obliquely ringed (Borassus aethiopum)

e, large flat scars (Phoenix canariensis)

f, inflorescence scars (Hyophoie verschafelfi)

0, striate (Sabal domingensis)

h, rough-ringed with erading leafbases (Sabal mexicana)
I, corky (Schippia concolor)

|, spiny (Alphanes aculeata)

k, rootspines (Cryosophila stauracantha)

I, r oot spines (Maunitiella armata)
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Ventricose




LEAVES
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Form

b Palmate
(Coccothrinax jamaicensis)

Pinnate
(Chamaedorea tepejilote)
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Costapalmate
(Sabal maritima)

Bipinnate
(Caryota mitis)



Abaxial
Adaxial




ligule
Livistona

M inflated
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flagellum
Calamus

Korthalsia

Auricle

auricle
Marojejya
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acanthophyll

4 or whip
Desmoncus



Pinnate leaf forms

Bifid
Entire

bifid
(Chamaedorea brachypoda)

All photos C.E. Lewis

a, leaflets subopposite (Chamaedorea radicalis)
b, distichous paripinnate (Pinanga dicksonil)
¢, irregularly pinnate (Pliychaspema micracarpum)

d, bifid (Chamaedorea brachypoda)
e, hijugate (Reinhardhia latisecta)
f, leafiets joined by marginal rein (Diclyospema album)

60
Chamaedorea brachypoda (C.E. Lewis)



Pinnate leaf forms B U”g are

bijugate

(Reinhardiia laiizecta) AN pholes G Lowis
a, leaflets subopposite (Chamaedorea radicalis) d, bifid (Chamaedorea brachypoda)
b, disichous paripinnate (Pinanga dicksani) e, bijugate (Reinhardia lafisecia)
c, inegularly pinnate (Plychospema microcarpum) f, leaflets joined by marginal rein (Diclyospemna album)
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Reinhardtia latisecta (C.E. Lewis)



Major leave forms and splitting types
across subfamilies of palms

Bipinnate

REDUPLICATE LEAVES
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palmate costapalmate L l
Coryphoideas Coryphoideae

pinnate entire bifid
Coryphoideae (pinnate)

Nypoideae Calamoideae
(W 7 Ceraxyloideae Arcoideas
A ([0 *\\v i, Arecoideae
AN/ N // I
AN I\ NP
{\ \
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entire (palmate) |
Corypholdeae
(Licuala and Johannesteijsmannia only)

pinnate
Corypholideae

(Phoenix, Arenga and
Wallichia only)

costapalmate

palmate
Calamoideae Calamoideae
(Mauritiinae only) (Mauritiinae only)
Coryphoideae

(Guihaia only)

bipinnate
Coryphoideae
(Caryota only)

Cansota mitls (C.E. Lewis)



\

Korthalsia

Drawn by Marion Ruff Sheehan

Cirrate
cirrys
see Whip



Costapalmate

Major leave forms and splitting types
across subfamilies of palms

INDUPLICATE LEAVES REDUPLICATE LEAVES

(pinnate)
Calamoideas

Arecoideae

Coryphoideae
(Licuala and (Phoenix, Arenga and
Johannesteijsmannia only) Wallichia only)

Calamoideae
(Mauritiinas only)
Coryphoideae
(Guihaia anly)

bipinnate

Corypholdeae
(Garyota only)



Costapalmate

Palmate leaves

......

costapalmate abaxial view

(Corypha umbracuiifera)
All photos C.E. Lewis
a, deeply split, segments severakold (Licualaspingsa) e, intersegmental fibres (Medemia argun)
b, entire, many fold (Licuala grand)s) f, leafentire (Johannesteljsmannia alfifrons)
c, deep central splt (Cryasophila kalbreyeri) g, costapalmate abaxial view (Conpha umbracuifera)

d, segments single-fold (Schippia concolor) h, briefly costapalmate, adaxial view (Mauritia flexuosa)

(N
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Costapalmate

Sabal marltima (C.E. Lewss)



crownshaft

; Crownshaft

—*_paduncular
~ bract

o
peduncular
bract scars /S
prophyll scar
Butia Hyophorbe

Pleonanthic, with interfoliar inflorescences Pleonanthic with infrafoliar inflorescences

multiple
inflorescences

" oldest—

Corypha Caryota Howea

Hapaxanthic, with acropetal maturation Hapaxanthic, with basipetal maturation Pleonanthic, interfoliar inflorescences
(becoming infrafoliar)

Variation in inflorescence presentation in palms. (Drawn by Marion Ruff Sheehan)

,

Pinanga elmen (C.E. Lewis)



Major leave forms and splitting types
across subfamilies of palms

Entire

INDUPLICATE LEAVES

(Phoenix, Arenga and
Wallichia only)

orypholdeae
(Garyota only)

REDUPLICATE LEAVES

(pinnate)
Calamoideas
Arecoideae

Calamoideas Calamoideae
(Mauritiinae only) (Mauritiina= only)

Coryphoideae

(Guihaia anly)



Entire

Palmate leaves

entire, manifold
(Licuala grandis)

(Vohannesteiismannia alfifrons)
All photos C.E. Lewis

a, deeply split, segments severakfold (Licuala spinosa) e, intersegmental fibres (Medemia argun)

b, entire, many fold (Licuala grandis) f, leaf entire (Uohannesteiismannia alfifrons)

c, deep central split (Cryosophila kalbreyer) g, costapalmate abaxial view (Conpha umbracuifera)
d, segments single-fold (Schippia concalorn h, briefly costapalmate, adaxial wew (Maurifia flexuosa)



Entire

/!
Licuala grandis (C.E. Lewis)




Flagellum

> e
Vi N\
/ \
\
/
\
/ '
l
l
[ |
flagellum \\
Calamus \\

Drawn by Marion Ruff Sheehan
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Floccose

Bistarckia nobilis (C.E. Lewis)




érapnel

grapnel
spines

Drawn by Marion Ruff Sheehan



abaxial (none)
Drawn by Marion Ruff Sheehan






Knee

Drawn by Marion Ruff Sheehan



o
single_fold

redupicale
spliting aong
abavial ndges

N

induplicate

Induplicate

Reduplicate

nduplicate
spliting a%ong
adaxial ndges

segment of (Licuala)
induplicate bifid lobes
and marginal hat-folds

reduplicate

single_fold

Cramn by Marion Ruf Sreehon

A

77



INDUPLICATE LEAVES

palmate costapalmate
Coryphoideae Coryphoideae

entire (palmate) pinnate
Coryphoideae Coryphoideae
(Licuala and (Phoenix, Arenga and

Johannesteijsmannia only) Wallichia only)

bipinnate
Coryphoideae
(Caryota only)

Inauplicate

V

Single fold

g



REDUPLICATE LEAVES

Reduplicate

A

Single fold

pinnate entire bifid
Coryphoideae (pinnate)
Nypoideae Calamoideae
Ceroxyloideae Arecoideae
Arecoideae

costapalmate palmate
Calamoideae Calamoideae
(Mauritiinae only) (Mauritiinae only)
Coryphoideae

(Guihaia only) 79



Drawn by Marion Ruff Sheehan

ligule

L ivistona

Ligule

g0



Leaf sheaths and bases

Marcescent

marcescent leaves
(Copemicia macrogiossa)

Al photos C.E. Lewis

a, crownshaft (Pnanga elmen) g, leafbases spiny (Syagrus schizophyiia)

b, ¢ haft wit vertical ab zone (P phoenix vinifera) h, leaf bases unarmed (Copemicia alba)

¢, persistent fibrous leaf bases (Syagrus bairyophara) 1, bulbous leat bases (Laisiona benthami)

d, keatsheaths net-like (Coscathrinax salvatons) 1, leatbases spirally arranged (Corypha ufan)

e, whorls of leafsheath spines (Zombia anfifarum) K leatbases split (L afama loddigesi)

f, sheaths disintegrating into rigid fibres (4renga undulatifolia) |, marcescent leaves (Copernicia macroglossa)

Copernicia macroglossa (C .E. Lewis)



Ocrea

Korthalsia

- -

Drawn by Marion Ruff Sheehan



Palmate

Major leave forms and splitting types
across subfamilies of palms

INDUPLICATE LEAVES REDUPLICATE LEAVES

Corypholdese
(Licuala and (Phoenix, Arenga and
Johannesteijsmanni only)  f Wallichia only)

Calamoldeas Calamoideae
(Mauritiinae only) (Mauritiinae only)
Coryphoideae
(Guihaia only)

(Garyota only) 83



Palmate

Feuille costapalmée

cOte au
(Sabal palmetto) gzolongement

pétiole

limbe découpé sur
environ un de la jusqu’a la base

longueur (Sabal minor) (Licuala spinosa)

Types de segments

rofondément
., bilobé

limbe presque entier
L grandis)

! hastula (Trachycarpus
fortunei)

(&)
N



Palmate

Palmate leaves

All photos C.E. Lewis

a, deeply split, segments severakfold (Licualaspingsa)
b, entire, many fold (Licuala grandis)

c, deep central split (Cryosophila kalbreyeri)

d, segments single-fold (Schippia concolor)

e, intersegmental fibres (Medemia argun)

f, leafentire (Uohannesielismannia alfifrons)

g, costapalmate abaxial view (Conpha umbracuifera)
h, briefly costapalmate, adaxial view (Maurtia flexuosa)

Q3
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N

Coccothrinax jamaicensis (C.E. Lewis)

Palmate

Q2
Qx



Paripinnate

Pinnate leaf forms

distichous paripinnate (Pinanga dicksoni)

All photos C.E. Lewis

a, leaflets subopposite (Chamaedorea radicalls) d, bifid (Chamaedorea brachypoda)
b, disichous paripinnate (Pinanga dicksonn) e, bijugate (Reinhardha lafisecia)
¢, irregularly pinnate (Plychospema microcarpum) f, leaflets joined by marginal rein (Diclyospema album)

r/]
o



leaflets

joined by/marginal strip (rein) / {

D \ \ s /\ N — -
. = \ | /;.p/,/ SN N
N\ =

o —

— *:‘._‘\
’#7/// I \\\\ costa

costapalmate
(Hyphaene)

S/

secondary &\
rachis 4 ‘Q!',{,.’(

g ":ﬁ 51,2"
= \"-\ primary

-
L rachis

almate
Serenoa)

bipinnate

/ entire (Johannesteijsmannia) bifid (Chamaedorea) (Caryota)
Draran by Marion Ruff Shoshan
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Indurnenbum ard spines

3, floccose (Prmchardia hillebrand),
b, floccose (Bismarckia nobilis);

¢, ramenta (Nypa futicans);

d, spiny leaflets and rachis (Acrocomia crispa);

¢, sheath spines (Acanthophoonix nitva);

f, sheath and petiole spines (Daermororops curani);

g, petole spines (Elaeis quineansis);
h, petole spines (Phoenix nipicol);

l k' |

Petiol, Indumentum & spine

i3Lh

PoEY
o i

-

.h"""-—' ':'_‘,

i, pefiole spines (Syageus schirophyla),
i, peficle spines (Uvistona robinsoréana);
k, petiole spines (Sarenca repens);

|, petioke spines (Chamaereps hurndlis);
m, pebole spines (Licuale spinosa);

n, petiole spines (Phoenix paludesa);

o, petiole spines (Salacca zalacea);

p, petiole spines (Backis gasipaes).

..—-
-
4 o P

Photoz C.E. lewis



Pinnate

Major leave forms and splitting types
across subfamilies of palms

INDUPLICATE LEAVES

entire (palmate)

Corypholdeae
(Licuala and (Phoenix, Arenga and
Johannesteijsmannia only) o Wallichia only)

(Garyota only)

REDUPLICATE LEAVES



Pinnate
e

folioles régulierement folioles dressées folioles pendantes
disposées un méme (Howea belmoreana) (Gulubia costata)
plan (Archontophoenix spp.)

.Zd\~

\

N\

\

folioles disposées sur deux

plans (Phoenix spp.)
folioles a distribution
mesﬁxliére (Hydriastele
wendlandiana

coupe d'une foliole
rédupliquée
(Hyophorbe spp.)

folioles disposées

sur ph(x;ieurs iy

i i g folioles basales
: ) réduites a des

coupe d'une foliole
indupliquée (Phoenix spp.)

épines
(Bhu;enix spp.) 97



Pinnate

Pinnate leaf forms

All photos C.E. Lewis

a, leaflets suboppostte (Chamaedorea radicalis)
b, distichous paripinnate (Pinanga dicksoni)
c, irreqularly pinnate (Piychospema micracarpum)

d, bifid (Chamaedorea brachypoda)
e, hijugate (Reinhardiia lalisecta)
f, leaflets joined by marginal rein (Diclyaspema album)



N/

Pinnate Arrangement

Y
4

reduplicate

)
Regularly arranged, 2 ranked
(Archontophoenix myolensis)
Several ranked
(Phoenix reclinata)
Pendulous, leaflets subopposite
(Euterpe oleracea)
Grouped, fanned within the groups
(Allogoptera arenaria)

induplicate




Rachis

g\ M‘\Q
RN
pinnule~ @‘Q

bipinnate
(Caryota)

petiole

sheath

pinnate Drawn by Marion Ruff Sheehan

Acrocomia crispa (C.E. Lewis)



Drawn by Marion Ruff Sheehan

Nyia frtic ans (C.E. Lewis)

Ramenta

)

O



Rein

- ) ’ y

Dictyospemha album (C.E. Lewis)



PALMATE LEAVES

. [Fa—tips of folds
7 slightly bifid

many-fold
(Licuala grandis)

\seoments }1 A

single-tfold
0 (Licuala lauterbachii)
tloo deeply bifid

central jif

costapalmate
™~ (Sabal) —

deeply split
segments several-fold
(Licuvala gracilis)

Zsplit centra
to base

segments
several-fold

abaxial



Segment

Palmate leaves

All photos C.E. Lewis

a, deeply split, segments severakfold (Licualaspinosa)
b, entire, many fold (Licuala grandis)

c, deep central splt (Cryasophila kalbreyer)

d, segments single-fold (Schippia concolor)

e, intersegmental fibres (Medemia argun)

f, leafentire (Johannesielsmannia alfifrons)

g, costapalmate abaxial view (Corypha umbracuifera)
h, briefly costapalmate, adaxial wew (Maurifia flexuosa)

\Q
Q3



Sheath and Base

base foliaire
engainant entourant
partiellement le artiellement
tronc, marges e tronc,
ubescentes avec une
Phoenix) aine
breuse
encerclant le
tronc (Cocos)

entourant entiérement

le tronc i
(Archontophoenix) £
' , .'.-.'V:; /{//
_ = e ———
base foliaire “\\;\f\\/\,\\
entourant /\\\\\ \\\\ \\\ s ,
artiellement WA \{%\\ NERANNNY
e tronc, A Q / \\/% \\ 3
) € \.\ Zy/s /\ N\
breuse ="
encerclant ‘
entierement
la tige, 2 ¥
épines
étalées
(Zombia)

o
9



Sheath and Base

sheathing bases

sheath split
opposite petiole
(Gaussia)

crownshaft crownshaft, but sheath deeply split
(Roystonea) (Pseudophoenix) sheath fibrous

(Caryota)

N ANEE 3 :
porslsten-t_real bases leaf bases split leat bases 3-ranked
(Butia) (Sabal) (Neodypsis)

leaf bases split basally
with inner auricle
(Latania)

— fibrous bases

persistent fibrous

leaft bases '

(Scheelea) (Zombia) (Coccothrinax) 100
Drawn by Marion Ruff Sheshan

whorls of sheath spines sheaths netlike petiole bases persistent
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Sheath and Base

v

» d - 1
Acanthophoenix rubra (C E. Lewis)

Daemonorop s cUNanii(C.E. Lewis)



Special Structure

auricle
Marojejya

ligule
Livistona

-~
——

8 inflated

grapnel

flagellum
Calamus

/

acanthophyll

Korthalsia

cirrus or whip
Desmoncus



S

single-fold

reduplicate
splitting along
abaxial ridges

single-fold

splitting between the folds
(Rhapis, Rhapidophyllum)

Splitting

induplicate
splitting along
adaxial ridges

half-fold

segment of (Licuala)
induplicate bifid lobes
and marginal half-folds

104



Whip
See Cirrus

el \\‘\
/ \
\

\\

// .

\

/ |
/ |
I

; |
flagellum \\

Calamus

acanthopyll

Korthalsia - . .
cirrus or whip

Desmoncu
Drawn by Marion Ruff Sheehan encs



LEAFLET
SHAPES
TIPS



Shapes

apex
praemorse

e) Ca(vipentaria acuminata
f) Hydriastele wendlandiana

2 4 dents

)

apex déchiqueté apex
en oblique
(praemorse

c) Veitchia montgomeryana
d) Ptychospermf elegans

irrégulizrement
échancré

a

arrondi

a

seifrizii

hoenix cunninghamiana

apex aigu

a) Arc
b)

107



elongate elongate undulate

S inuous
tip - slightly truncate tip e
ISHCQUINI® emarginate - acute (Ptychosperma) (Arenga)

(Synechanthus)

linear
(Phoenix)

wedge -shaped, trilobed, praemorse
(Brassiophoenix)

(Korthalsia) Drawn by Marion Rullf Sheehan

108



Leaflet shapes Shapes

(4

All photos C.E. Lewis
a, linear (Pseudophoenix vinifera)

b, linear, spiny (Acrecomia crspa) g, multi-fold, sigmoid (Pinanga coronata)

c, lanceolate (Archontophoenix fucker)) h, flabellate, praemarse (Caryota rumphiana)

d, lanceolate, with tail-like projection (Desmencus cirhiferus) i, thomboid, praemarse (drenga caudata)

e, undulate, sinuous (Arenga undulatifolia) |, concavely praemorse (Piychosperma cuneata)

f, truncate tip (Piychasperma lauterbachii) k, tri-lobed, praemorse (Brassiophoenix drymophloeoides)



apex praemorse en queue de poisson 4
concave ou caryotoide Sk

échiquetées

siafels

apex praemorse
concave

folioles
terminales

H »\ Y
BHEBNREN

apex 2 3 dents

$3q0] spioq g anFuojqo J[orjo)

Tips

apex
praemorse

soudées
(flabellum)
Drymophloeus spp. i) Caryota spp. k) Brassiophoenix drymophloeoides
ﬁ)) Drymophloeus sgg j) Hydriaste epwendlandiana 1) Arenga gngleﬁ ’



Tips
Leaf tips

linear acuminate acuminate notched acuminate with intersegmental fibres
(Phoenix reclinats) (Brahea sp) (Washingtonia filifera)

m
All photos C.E. Lewis

a, linear acuminate (Phoenix reclinata)

b, acute (Hyophorbe lagenicaulis) h, oblique, notched (Atalea crassispatha)

¢, acuminate notched (Brahea sp.) i, bifid emarginated acute (Chamaedorea metallica)
d, deeply bifid (Nannorrhaps riichiana) |, praemoise truncate (Reinhardtia sp)

e, deeply bifid with persitent fibre (Sabal paimetid) k, thomboid, toothed (Wallichia oblongifolia)

f, acuminate with intersegmental fibres (Washingionia filifera) |, concavely praemorse (Plychosperma macarthuri)

0, ablique (Kentiopsis oliviformis) m, unevenly praemorse (Hydriastele pleuracarpa) 711



Acuminate

Leaf tips

linear acuminate acuminate notched
(Phoenix reclinats) (Braheasp)

acuminate with intersegmental fibres

mfashmgfoma ﬂhfer&

P 2
All phatos C.E. Lewis

a, linear acurninate (Phoenix reciinata)

b, acute (Hyopharbe lagenicaulis)

¢, acurninate notched (Brahea sp.)

d, deeply bifid (Nannarrhops rifchiana)

e, deeply bifid with persistent fibre (Sabal paimetia)

f, acurninate with intersegmental fibres (Washingtonia filifera)
0, oblique (Kenfiopsis oliviformis)

h, oblique, notched (Afalea crassispatha)

i, bifid emarginated acute (Chamaedorea melaliica)
|, praemarse truncate (Reinhardtia sp)

k, thomboid, toothed (Wallichia ablongifolia)

|, concavely praemarse (Plychosperma macarthuri)
r, unevenly praemarse (Hydriastele pleurocarpa)

Phoenix rechinata
(C.E. Lewis)

.
//r,/



Acute

Leaf tips

acute
{Hyophorbe lagenicaulis)

4
‘ C ‘ d e f ‘ g ‘ ‘

N

All photos C.E. Lewis

a, linear acurninate (Phoenix reclinala)

b, acute (Hyophorbe lagenicauwiis)

¢, acumninate notched (Brahea sp.)

d, deeply bifid (Nannorrhaps riichiana)

e, deeply hifid with persistent fibre (Sabal paimetig)

f, acuminate with intersegmental fibres (Washingionia filifera)
0, oblique (Kentiopsis oliviformis)

h, oblique, notched (4falea crassispatha)

i, bifid emarginated acute (Chamaedorea melaliica)
|, praemorse fruncate (Reinhardtia sp)

k, thamnboid, toothed (Wallichia ablongifolid)

|, concavely praemorse (Plychosperma macarthuri)
m, unevenly praemorse (Hydriastele plewrocarpa)

Hyophorbe lagenicaulls
(C.E. Lewis)



Emarginate

Leaf tips

hifid emarginated acute
(Chamaedorea metalica)

All photos C.E. Lewis

a, linear acuminate (Phoenix reclinata)

b, acute (Hyophorbe lagenicawlis)

¢, acuminate notched (Brahea sp)

d, deeply bifid (Nannorrhaps riichiana)

e, deeply hifid with persistent fibre (Sabal paimeti)

f, acuminate with intersegmental fibres (Washingionia filifera)
0, oblique (Kenfiopsis ofiformis)

h, oblique, notched (Afalea crassispatha)

I, bifid emarginated acute (Chamaedorea metallica)
| praemorse truncate (Reinhardhia sp)

k, thomboid, toothed {(Waliichia ablongifolia)

|, concavely praemorse (Plychosperma magarthuri)
m, unevenly praemorse (Hydriasiele pleurocarpa)

| 7
114



Flabellate

Leaflet shapes

I

flabellate
(Caryota nimphiana)

Al photos C.E. Lewis

a, linear (Pseudophoenix vinifera)

h, linear, spiny (Acrocomia crspa)

c, lanceolate (Archonfophoenix tucker)

d, lanceolate, with tail-like projection (Desmancus cirhiferus)
e, undulate, sinuous (4renga undulatifolia)

f, truncate tip (Plychosperma lauterbachii)

g, multi-fold, sigmoid (Pinanga coronata)

h, flabellate, praemorse (Caryota rumphiana)

i, thamboid, praemarse (4renga caudata)

|, concavely praemorse (Plychosperma cuneata)

k, tri-lobed, praemorse (Brassiophoenix drymophioesides)

Cansota ruimphiana (C.E. Lewis)

195



Leaflet shapes

lanceolate lanceolate with tail-like projection
(Archontophoenix fucken)  (Desmoncus cirrhiferus)

L

J

Al photos CE. Lewis

h | i ‘
a, linear (Pseudophoenix vinifera)

b, linear, spiny (Acrocomia crspa) g, multi-fold, sigmoid (Pinanga coronata)

¢, lanceolate (Archonfophoenix fucken) h, flabellate, praemorse (Caryota rumphiana)

d, lanceolate, with tail-like projection (Desmoncus cirrhiferus) i, thornboid, praemorse (Arenga caudala)

e, undulate, sinuous (Arenga undulatifoia) |, concavely praemorse (Plychosperma cuneata)

f, truncate ip (Pychosperma iauferbachil) k, tri-lobed, praemorse (Brassiophoenix drymophioeoides)

|

Archontophoenix tuckeri

(CE. Lewis)

Lanceolate

Desmoncus clirrhiferus (C.E. Lewis)



Linear

Leaflet shapes
linear linear, spiny
(Pseudophoenix  (Acrocomia crispa)
wmfera

Wi

a, linear (Fseudaphoenix vinifera)

1y

b, linear, spiny (Acracomia crs5pa) g, multi-fold, sigmoid (Pinanga coronata)

¢, lanceolate (Archoniophoenix tucker)) h, flabellate, praemorse (Caryota rumphiana)

d, lanceolate, with tail-like projection (Desmancus cirrfiferus) i, thomboid, praemorse (drenga caudata)

e, undulate, sinuous (4renga undulatifolia) |, concavely praemorse (Plychosperma cuneata)

All photos C.E. Lewis

f, truncate ip (Piychasperma lauterbachil) k, tri-lobed, praemorse (Brassiophoenix drymaphioeoides)



Linear

Pseudophoenix vinifera
(C.E. Lewis)

Phoenix reciinata
(C.E. Lewis)
Acrocomia crispa 7119
(C.E. Lewis) e




Praemorse

Leaflet shapes

W

k

flabellate praemorse rhombold concauely trl-lobed
(Caryota zumpmana) praemorse  praemorse praemorse
(Arenga caudata) (Plychosperma (Brassiophoenix
cuneata) drymaphioeaides)

a, linear (Fseudophoenix vinifera)

b, linear, spiny (Acrocomia crspa)

c, lanceolate (Archonfophoenix tucker)

d, lanceolate, with tail-like projection (Desmancus cirrhiferus)
e, undulate, sinuous (Arenga unduiatifolia)

f, truncate ip (Piychasperma lauterbachi)

All photos C.E. Lewis

g, multi-fold, sigmoid (Pinanga coronata)

h, flabellate, praemorse (Caryota rumphiana)

i, thomboid, praemorse (4renga caudata)

|, concavely praemorse (Plychasperma cuneata) e
k, tri-lobed, praemorse (Brassiophoenix drymophioeoides) o



Praemorse
Leaf tips

1!
concavely praemorse unevenly praemorse

U

ApAr“aemorsemtrunca{éa_
(Reinhardiia sp.) (Phchasperma macarhun) (Hydriastele pleurocarpa)

All phatos C.E. Lewis

a, linear acuminate (Phoenix recinata)

b, acute (Hyophorbe lagenicaulis) h, oblique, notched (Afalea crassispatha)

¢, acuminate notched (Brahea sp) i, bifid emarginated acute (Chamaedorea metallica)
d, deeply bifid (Nannerrhaps riichiana) |, praemorse truncate (Reinhardfia sp)

e, deeply hifid with persistent fibre (Sabal paimetig) k, thomboid, toothed (Wallichia oblongifolia)

f, acuminate with intersegmental fibres (Washingtonia filifera) |, concavely praemorse (Plychosperma macarthuni)

0, oblique (Kenfiopsis oliiformis) m, unevenly praemorse (Hydriastele plenrocarpa)



Leaflet shapes

multi fold sigmoid Sf_ngId
(Pmanga coronata)

I}

WA

Al photos C.E. Lewis

a, linear (Pseudophoenix vinifera)

b, linear, spiny (Acracomia cripa) g, multi-fold, sigmoid (Pinanga coranata)

¢, lanceolate (Archonfophoenix fucker) h, flabellate, praemorse (Caryola rumphiana)

d, lanceolate, with tail-like projection (Desmoncus cirhiferus) i, thamboid, praemorse (drenga caudala)

e, undulate, sinuous (4renga unduiatifolia) |, concavely praemarse (Plychosperma cuneata)

f, truncate ip (Plychosperma lauterbachiy) k, tri-lobed, praemarse (Brassiophoenix drymaphioeoides)

Pinanga corohata (C.E. Lewis)



Leaflet shapes anous

undulate, sinuous
(Arenga undu!aﬁfoﬁa)

All photos C.E. Lewis

a, linear (Pseudaphaenix vinifera)

b, linear, spiny (4crocomia crspa) g, multi-fold, sigmoid (Pinanga coronata)

¢, lanceolate (Archeniophoenix fucker) h, flabellate, praemorse (Caryota rumphiana)

d, lanceolate, with tail-like projection (Desmonsgus girhiferus) i, thamboid, praemorse (drenga caudata)

e, undulate, sinuous (4renga undulatifolia) |, concavely praemarse (Pliychasperma cuneata)

f, truncate tip (Plychosperma lauterbachii) k, tri-lobed, praemorse (Brassiophoenix drymophioeaides)

Arenga undulatifolia (C.E. Lewis)



Leaflet shapes

truncate tip
(Ptychosperma lauferbachil)

H‘ I
)

Al photos C.E. Lewis

a, linear (Pseudophoenix vinifera)

b, linear, spiny (Acrocomia crspa) g, multi-iold, sigmoid {Pinanga coranata)

c, lanceolate (Archonfophoenix fucken) h, flabellate, praemorse (Caryola rumphiana)

d, lanceolate, with tail-like projection (Desmeoncus cirhiferus) i, thomboid, praemorse (Arenga caudata)

e, undulate, sinuous (Arenga undulatifolia) |, concavely praemorse (Plychosperma cuneata)

f, truncate ip (Plychosperma lauterbachii) k tri-lobed, praemorse (Brassiophoenix drymophloeoides)

Truncate

Ptychosperma lauterbachii (C.E. Lewis)



Leaf tips

a ‘ c
MJ

praemorse truncated
(Reinhardiia sp.)

All photos C.E. Lewis

a, linear acuminate (Phoenix reclinata)

b, acute (Hyophorbe lagenicaulis)

¢, acurninate nofched (Brahea sp)

d, deeply bifid (Nannorrhops nifchiana)

e, deeply bifid with persstent fibre (Sabal paimetic)

f, acuminate with intersegmental fibres (Washingfonia filifera)
g, oblique (Kenfiopsis ofiiformis)

h, oblique, notched (Afalea crassispatha)

i, bifid emarginated acute (Chamaederea metallica)
|, praemaorse truncate (Reinhardbia sp)

k thomboid, toothed (Wallichia eblongifolid

|, concavely praemorse (Plychosperma macarthuri)
m, unevenly praemorse (Hydnastele pleurocarpa)

Truncate

Reinhardtia sp. (C.E. Lewis)
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Leaflet shapes

undulate, sinuous
Arenga undu!ai:funa

H‘ i
AL

Al photos C.E. Lewis

a, linear (Pseudophoenix vinifera)

b, linear, spiny (Acrocomia crspa) g, multi-fold, sigmoid (Pinanga coronata)

¢, lanceolate (Archaniophaenix fucker) h, flabellate, praemorse (Caryota rumphiana)

d, lanceolate, with tail-like projection (Desmeancus cirhiferus) i, thomboid, praemorse (4renga caudata)

e, undulate, sinuous (4renga unduiatiolia) |, concavely praemorse (Piychosperma cuneaia)

f, truncate tip (Piychosperma lauterbachil) k, tri-lobed, praemorse (Brassiophoenix drymophioeoides)

Undulate

Arenga unduiatifolia (C.E. Lewis)
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Morphology

Figure 10 ‘ -
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Morphology
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Development

crownshaft

peduncular
bract scars

N\ ' prophyll scar —

Butia Hyophorbe

Pleonanthic with infrafoliar inflorescences

Pleonanthic, with interfoliar inflorescences

multiple
inflorescences

Corypha Caryota Howea

Hapaxanthic, with acropetal maturation Hapaxanthic, with basipetal maturation Pleonanthic, interfoliar inflorescences
(becoming infrafoliar)
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‘ distichous
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first-order
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Drawn by Marion Ruff Sheehan
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Dimorphism



Disposition des inflorescences chez les palmiers D iSPQ-?i ri on

terminale ou suprafoliaire inflorescence interfoliaire axillaire
(Metroxylon salomonense) courte (Pritchardia pacifica)

AR \wf/
. V

inflorescence radicale ou basale, inflorescence interfoliaire axillaire L
axillaire (Chamaedorea radicalis) longue (Pritchardia thurstonii) 137
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Variation in inflorescence presentation in palms. (Drawn by Marion Ruff Sheehan)
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Drawn by Marion Ruff Sheehan
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Pistillate

L

locule ™y
ovule keeled sepal »
pendulous Carpentaria tubular spiny calyx
Astrocaryum
calyx
(sepals) ! 7
Ptychosperma — . corolla of imbricate petals
Borassus
staminodes ) calyx
tip valvate cupular dentate
sepals connate Thrinax
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staminodial ring staminodial ring S TSN style indistinct
: : o= petal Y
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N
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single carpel
Itaya
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Staminate

2, °
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sessile flowers
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| bract

Arrangement

staminate

staminate

cincinnus in pit
Borassus

sterile
staminate

pistillate

07 O o dya

triad scars «__
no bracteoles =

bracteoles
Cyphosperma

(stalk) developing fruit

scar
~_ bracteole

triad scars and bracteoles
Orania

pistillate scar

triad scars
Cocos

2 bracteoles

Retispatha tubular bract

ciliate margin

144



¢ staminate

pistillate

acervulus
Synechanthus
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Androecium

Floral diversity in palms

Calamoideae.

a, Mauntielia armata (Lepidocaryeas), pistiliate Tower, gynoecium, note reflexed scales

Nypoideae

b-c, Nypa fruticans, b, staminate flower, perianth partially removed to reveal three connate stamens, ¢, one carpel

isolated from pistillate fower

Coryphoideae

d, Leucothrinax moisii (Cryosophileae), hermaphroditic flower, stamens and perianth partially removed to show

unicarpellate gynoecium

e, Crvosophils warscewicz i (Cryosophileae) hermaphroditic flower, perianth removed to show staminal

tube and exserted stigmas

1-g, Chelyocarpus wiel (Cryosophileae), hermaphroditic flower, f, androecium and g

apocarpous gynoecium

h, Rhapis sublilis (Trachycarpeae), staminate flower, androecium

I, Rhapis excelsa (Trachycarpeae), pistillate flower, apocarpous gynoecium surrounded by consplcuous staminodes

J, Licuala peitata (Trachycarpeae), hermaphroditic flower, corolla removed to show stamens and exserted style

k-, Copernicia ? burretiana (Trachycarpeae), hermaphroditic flower, k, perianth and androecium partially removed to reveal
gynoecium comprising three carpels free at the base, united distally, 1, gynoeciurm with one carpel dislodged to reveal darker distal
area of carpel connation and united style

m, Hyphaene coriacea (Borasseae), pistillate flower, perianth removed, syncarpous gynoe cium with conspicuous staminodes
Ceroxyloideae

n, Aphandra natalia (Phytelepheae), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Phytelephas macrocarmpa {Phytelepheae), pistillate flower, perianth partially removed, note the large size of this flower, the
numerous staminodes surrounding the ovary, the syncarpous pentamerous gynoecium (4-10 carpels in Phytelephas) comprising
rounded ovary, and elongate stde and stigmas

Arecoldeae

p, Synechanthus warscewic zianus (Chamaedoreeae), staminate flower sepal removed, androecium comprising three stamens only,
q, Chamaedorea hoopetiana (Chamaedoreeae), staminate flower, one pefal removed

1, Chamaedores brachypoda (Chamaedoreeae), staminate flower, one petal removed, note variation in stamen and pistillode
morphology in g and r

s, Asterogyne martiana (Geonomateae), staminate flower
t, Calptrogyne ghlesbreghtiana (Geonomate ae), pistiliate flo
u, Geonoma simplicifrons (Geonomateae), pistillate flower, pseudomonomerous gynoecium (see t, w)

v-w, Pelagodoxa henryana (Pelagodoxeas), v, staminate flower, perianth removed to show androecium and pistillode, w, pistillate
flower, perianth and androecium removed to show pseudomonomerous gynoecium (see u) and staminodes

wer, frimerous gynoecium (see u)

Scale bars: a—¢, |, =5 = 1 mm; d—i, k-m, p, t=w= 500 pm; n,0=1cm
Photos: a, L Guevara, b-c, ], A. S. Barfod & F. V. Stauffer, d, k-m, p, R. Ryder & P. Rudall; e~g, F. Castano & F. Y. Staufler,
h-i, A. Giddey & F. W. Stauffer, n—o, A 8. Barfod, q-1, A. Askgaard, s—w, F.Y¥. Stauffer)

top view A\ stigma

/ style gynoecium _ (\\C
~_ovary / =T gynoecium
” th stamen - | : .
‘flar: °t'} ) /7 dimorphic
__filamen ~ flowers ——
petal —
“ sepal
calyx o~ ovary staminate
receptacle N
Brahea vertical section petal ~ Attalea
hermaphrodite sepal

J

pistillate Deawn by

non Ruf Sheshan
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Drawn by Marion Ruff Sheehan
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Drawn by Marion Ruff Sheehan
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Apocarpous

Floral diversity in palms

Calamoideae

a, Mauritielia armata (Lepidocaryeas), pistillate ower, aynoecium, note reflexed scales

Nypoideae

b-c, Nypa fniicans, b, staminate flower, perianth partially removed to reveal three connate stamens; ¢, one carpel
isolated from pistillate flower

Corypholdeae

d, Leucothrinax monisii (Cryosophlieae), hermaphroditic flower, stamens and perianth partially removed to show
unicarpellate gynoecium

e, Crvosophils warscewic 2 ji (Cryosophileae) hermaphroditic floy
tube and exserted stigmas

1-g, Chelyocarpus uiei (Cryosophileas), hermaphroditic flower, f, androecium and g apocarpous gynoecium;

h, Rhapis subtilis (Trachycarpeae), staminate flower, androecium

i, Rhapis excelsa (Trachycarpeae), pistiliate flower, apocarpous gynoecium surrounded by conspicuous staminodes

), Licuala penata (Trachycarpeae ), hermaphroditic flower, corolia removed to show stamens and exserted style

k-, Copermicia ? buretiana (Trachycarpeae), hermaphroditic flower, k, perianth and androecium partially removed to reveal
gynoecium comprising three carpels free at the base, united distally, I, gynoecium with one carpel dislodged to reveal darker distal
area of carpel connation and united stie

m, Hyphaene coriacea (Borasseae), pistillate flower, perianth removed, syncarpous gynoe clum with conspicuous staminodes
Ceroxyloideae

n, Aphandra natalia (Phytelepheae), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Phytelephas macrocarpa (Phytelepheae), pistillate flower, perianth partially removed, note the large size of this flower, the
numerous staminodes surrounding the ovary, the syncarpous pentamerous gynoecium (4-10 carpels in Phytelephas) comprising
rounded ovary, and elongate stde and stigmas

Arecoldeae

p, Synechanthus warscewic zianus (Chamaedoreeae), staminate flower sepal removed, androacium comprising three stamens only,
q, Chamaedorea hooperana (Chamaedoreeae), staminate flower, one petal removed

r, Chamaedores brachypoda (Chamaedoreeae), staminate flower, one petal removed, note variation in stamen and pistillode
morphology in g and r

s, Asterogyne martiana (Geonomateae), staminate flower

t, Calptrogyne ghiesbreghtiana (Geonomate ae), pistillate flower, timerous gynoecium (see u)

u, Geonoma simplicifrons (Geonomateae), pistillate flower, pseudomonomerous gynoecium (seet w)

v-w, Pelagodoxa hentyana (Pelagodoxeae), v, staminate flower, perianth removed to show androecium and pistillode, w, pistillate
flower, perianth and androecium removed to show pseudomonomerous gynoecium (see u) and staminodes

1, perianth removed to show staminal

Scale bars: a—¢, |, =5 =1 mm, d=i, k=m, p,t=w=500pm, n,0=1cm
Photos: a, L Guevara, b—c, |,A S Barfod & F W, Stauffer, d, k-m, p, R. Ryder & P, Rudall, e-g, F, Castafio & F W, Stauffer,
h-i, A. Giddey & F.W. Stauffer; n—o, A S. Barfod; -1, A. Askgaard; s—w, F. V. Stauffer)

apocarpous
3 carpels
Chamaerops

ovules laterally
attached

Drawn by Marion Ruff Sheehan
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Chamaedorea sefriziitetrahedral tetrads with the 4 daughter cells still enclosed within the
callose envelope of the pollen mother cell LM x 500 [fourth daughter cell is concealed from
viewd. Cultivated RBG Kew 362-66.36221,

Callose
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Drawn by Marion Ruff Sheehan
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Drawn by Marion Ruff Sheehan

carpel

Floral diversity in palms

Calamoldeae

a, Maunitiella ammata (Le pidocaryeae), pistillate flower, gynoecium, note reflexed scales

Nypoideae

b—c, Nypa fruticans, b, staminate flower, perianth partially removed to reveal three connate stamens; ¢, one carpel

isolated from pistillate flower.

Conyphoideae

d, Leucothrinax momisii (Cryosophileae), hermaphroditic ower, stamens and perianth partially removed to show

unicarpellate gynoecium

e, Cryosophila warscewic 2ii (Cryosophileae) hermaphroditic flower, perianth removed fo show staminal

tube and exserted stigmas

f-g, Cheiyocarpus ulei (Cryosophileae), he rmaphroditic flower, f, androecium and g apocarpous gynoecium;

h, Rhapis subtilis (Trachycarpeae), staminate flower, androecium

|, Rhapls excessa (Trachycarpeae), pistillate flower, apocarpous gynoeclum surrounded by consplcuous staminodes

J, Licuala peitata (Trachycarpeae), hermaphroditic flower, corolla removed to show stamens and exserted style

k-, Copernicia 7 bumreliana (Trachycarpeae), hermaphroditic flower, K, perianth and androecium parntially removed to reveal
gynoecium comprising thre e carpels free at the base, united distally, |, gynoecium with one carpel dislodged to reveal darker distal
area of carpel connation and united stde

m, Hyphaene coriacea (Borasseae), pistillate flower, perianth removed, syncarpous gynoe cium with conspicuous staminodes
Ceroxyloideae

n, Aphandra natalia (Phytelepheae), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Phytelephas macrocarpa (Phytelepheas), pistillate flower, perianth partially remaoved, note the large size of this flower, the
numerous staminodes surounding the ovary, the syncarpous pentamerous gynoecium (4-10 carpels in Phytelephas) comprising
rounded ovary, and elongate style and stigmas

Arecoldeae:

P, Synechanthus warscewic zianus (Chamaedoreeae), staminate flower sepal removed, androecium comprising three stamens only
q, Chamaedores hooperiana (Chamaedoreeae), staminate flower, one petal removed

1, Chamaedorea brachypoda (Chamaedoreeae), staminate flower, one petal removed, note vatiation in stamen and pistiliode
morphologyin g and r

s, Asterogyne martiana (G eonomateae), staminate flower

t, Cayptrogyne ghiesbreg htiana (Geonomate ae), pistillate flower, timerous gynoeclum (see u)

u, Geonoma simplicifrons (Geonomateae), pistillate flower, pseudomonomerous gynoecium (see t, w)

v, Pelagodoxa heniyana (Pelagodoxeae), v, staminate flower, perianth removed to show androecium and pistillode, w, pistillate
flower, perianth and androeclum removed to show pseudomonomerous gynoeclum (see u) and staminodes

Scale bars a—c, |, g=s= 1 mm, d—i, k-m, p,t=w=500pm, n,0=1cm
Photos: a, L Guevara, b—c, |, A S, Barfod & F. W Stauffer, d, k-m, p, R. Ryder & P. Rudall; e-g, F. Castafio & F, W Stauffer,
h-i, A Giddey & F. W. Stauffer, n-o, A. 8. Barfod; q-1, A. Askgaard; s—w, F. W. Stauffer)

ovule
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3 carpels
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Connate

Floral diversity in paims

Calamoldeae

a, Mauntielia armata (Lepidocaryeae), pistillate flower, gynoecium, note reflexed scales

Nypoideae

b—c, Nypa fruticans, b, staminate flower, perianth partially removed to reveal three connate stamens; ¢, one carpel

isolated from pistillate flower.

Coryphoideae

d, Leucathrinax momisil (Cryosophileae), hermaphroditic flower, stamens and perianth partially removed to show

unicarpellate gynoecium

e, Cryosophila warscewic 2if (Cryosophileae) hermaphroditic flower, perianth removed to show staminal

tube and exserted stigmas

f-g, Chelyocarpus uiei (Cryosophileae), he rmaphroditic flower, f, androecium and g apocarpous gynoecium;

h, Rhapis sublilis (Trachycarpeae), staminate flower, androecium

|, Rhapls excefsa (Trachycarpeae), pistillate flower, apocarpous gynoecium surrounded by consplcuous staminodes

i, Licuala pettata (Trachycarpeae), hermaphroditic flower, corolla removed to show stamens and exserted style

k-, Copermnicia 7 burreliana (Trachycarpeae), hermaphroditic flower, K, perianth and androecium parntially removed 1o reveal
gynoecium comprising three carpels free at the base, united distally, I, gynoeclum with one carpel dislodged to reveal darker distal
area of carpel connation and united style

m, Hyphaene coriacea (Borasseae), pistillate flower, perianth removed, Syncarpous gynoe cium with conspicuous staminodes
Ceroxyloideas

n, Aphandta natalia (Phytelepheae), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Phytelephas macrocarpa (Phytelepheae), pistillate flower, penanth pantially removed, note the large size of this flower, the
numerous staminodes surrounding the avary, the syncarpous pentamerous gynoecium (4-10 carpels in Phytelephas) comprising
rounded ovary, and elongate style and stigmas

Arecoldeae:

P, Synechanthus warscewic zianus (Chamaedoreeae), staminate flower sepal removed, androecium comprising three stamens only
q, Chamaedores hooperiana (Chamaedoreeae), staminate flower, one petal removed

r, Chamaecorea brachypoda (Chamaedoreeas), staminate flower, one petal removed, note variation in stamen and pistiliode
morphologyin g and r

s, Asterogyne martiana (Geonomateae), staminate flower

t, Calptrogyne ghiesbreg hiana (Geonomate ae), pistillate flower, timerous gynoeclum (see u)

u, Geonoma simplicifrons (Geonomateae), pistillate flower, pseudomonomerous gynoecium (seet,w)

v, Pelagodoxa heniyana (Pelagodoxeae), v, staminate flower, perianth removed to show androecium and pistillode, w, pistillate
flower, perianth and androecium removed to show pseudomonomerous gynoe clum (see u) and staminodes

Scale bars' a—¢,j, 0=5=1mm, d—i, k-m, p,t=w=500pm; n,o=1cm
Photos: a, L Guevara; b—c, |, A S. Barfod & F. W. Stauffer; d, k-m, p, R. Ryder & P. Rudall, e-g, F. Castafio & F. W Stauffer,
h-i, A Giddey & F. W. Stauffer, n-o0, A. 8. Barfod; q-1, A. Askgaard; s-w, F. W. Stauffer)
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Didymous

didymous
Clinosperma
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Dimorphic

hermaphrodite
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Diporate
Disulcate

Elejodoxa conferta. diporate pollen grain, proximal
face SEM x 2000. Whitmore et al. TCW 3104,

Elejodoxa conferta: diporate pollen grain,
equatorial viewy, mid-focus LM x 2000,
Whitmore et al. TCW 3104.

Chamaerops hurmilis distal disulcate pollen grain,
distal face SEM x 2000. Moris s.n.
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| =
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Pseudophoenix extrorse -/ Areca furcata
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Gynoecium

Floral diversity in palms

Calamoldeae

a, Mauritielia armata (Lepidocaryeae), pistillate flower, gynoecium, note reflexed scales

Nypoideae

b—c, Nypa frticans, b, staminate flower, perianth partially removed to reveal three connate stamens; ¢, one carpel

isolated from pistillate flower.

Coryphoideae

d, Leucothrinax morisi (Cryosophileae), hermaphroditic flower, stamens and perianth partially removed to show

unicarpellate gymoecium

e, Cryosophils warscewic 2ii (Cryosophileae) hermaphroditic flower, perianth removed fo show staminal

tube and exserted stigmas

f-g, Chelyocarpus ulei (Cryosophileae), he rmaphroditic flower, f, androecium and g apocarpous gynoecium,

h, Rhapis sublilis (Trachycarpeae), staminate flower, androecium

|, Rhapls excefsa (Trachycarpeae), pistillate flower, apocarpous gynoecium surrounded by conspicuous staminodes

J, Licuala peitata (Trachycarpeae), hermaphroditic flower, corolla removed to show stamens and exserted style

k-, Copemicia 7 burreliana (Trachycarpeae), hermaphroditic flower, K, perianth and androecium partially removed to reveal
gynoecium comprising three carpels free at the base, united distally, |, gynoecium with one carpel dislodged to reveal darker distal
area of carpel connation and united style

m, Hyphaene coriacea (Borasseae), pistillate flower, perianth removed, syncarpous gynoecium with conspicuous staminodes
Ceroxyloideae

n, Aphandra natalia (Phytelepheae), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Phytels macrocarpa (Ph . pistillate flower, perianth partially remaoved, note the large size of this flower, the
numerous staminodes surounding the ovary, the syncarpous pentamerous gymoecium (4-10 carpels in Phytelephas) comprising
rounded ovary, and elongate style and stigmas

Arecoideae:

P, Synechanthus warscewic zienus (Chamaedoreeas), staminate flower sepal removed, androecium comprising three stamens only
4, Chamaedores hoopetiana (Chamaedoreeae), staminate flower, one petal removed

1, Chamaedorea brachypoda (Chamaedoreeas), staminate flower, one petal removed, note variation in stamen and pistiliode
morphology in q and

s, Asterogyne martiana (G eonomateae), staminate flower

t, Calyptrogyne ghiesbreg hiiana (Geonomate ae), pistillate flower, trimerous gynoecium (see u)

u, Geonoma simplicifrons (Geonomateae), pistillate flower, pseudomonomerous gynoecium (see t, w)

v, Pelagodoxa heniyana (Pelagodoxeae), v, staminate flower, perianth removed to show androecium and pistillode, w, pistillate
flower, perianth and androecium removed to show pseudomonomerous gynoecium (see u) and staminodes

Scale bars a—c, |, g—s= 1 mm, d—i, k-m, p,t=w=500pm, n,0=1cm
Photos: a, L Guevara; b—c, |, A S, Barfod & F. W Stauffer, d, k-m, p, R. Ryder & P. Rudall, e-g, F. Castafio & F. W Stauffer,
h-i, A Giddey & F. W. Stauffer, n-o0, A. 8. Barfod, q-1, A. Askgaard; s-w, F. W. Stauffer)
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Hermaphrodite

Floral diversity in palms

Calamoldeae

a, Mauntielia amnata (Lepidocaryeae), pistillate flower, gynoecium, note reflexed scales

Nypoideae

b—c, Nypa fruticans, b, staminate flower, perlanth partially removed to reveal three connate stamens; ¢, one carpel

isolated from pistillate flower

Conyphoideae

d, Leucathrinax momisil (Cryosophileae), hermaphroditic flower, stamens and perlanth partially removed to show

unicarpellate gynoecium

e, Cryosophila warscewic 2ii (Cryosophileae) hermaphroditic flower, perianth removed to show staminal

tube and exserted stigmas

f-g, Chelyocarpus uiei (Cryosophileae), hermaphroditic flower, f, androecium and g apocarpous gynoecium;

h, Rhapis sublilis (Trachycarpeae), staminate flower, androecium

|, Rhapis excelsa (Trachycarpeae), pistillate flower, apocarpous gynoeclum surrounded by consplcuous staminodes

J, Licuala peitata (Trachycarpeae), hermaphroditic flower, corolla removed to show stamens and exserted siyle

k-, Copernicia 7 burreliana (Trachycarpeae), hermaphroditic flower, K, perianth and androecium partially removed to reveal
gynoecium comprising three carpels free at the base, united distally, I, gynoeclum with one carpel dislodged to reveal darker distal
area of carpel connation and united style

m, Hyphaene coriaces (Borasseae), pistillate flower, perianth removed, Syncarpous gynoe cium with conspicuous staminodes
Ceroxyloideas

n, Aphandra natalia (Phytelepheas), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Phytelephas macrocarpa (Phytelepheas), pistillate flower, perianth partially remaoved, note the large size of this flower, the
numerous staminodes surrounding the avary, the syncarpous pentamerous gynoecium (4-10 carpels in Phytelephas) comprising
rounded ovary, and elongate style and stigmas

Arecoideae

P, Synechanthus warscewic zianus (Chamaedoreeae), staminate flower sepal removed, androecium comprising three stamens only
q, Chamaedores hooperiana (Chamaedoreeae), staminate flawer, one petal removed

r, Chamaedorea brachypoda (Chamaedoreeae), staminate flower, one petal remaoved, note variation in stamen and pistiliode
morphology in g and r

s, Asterogyne martiana (Geonomateae), staminate flower

t, Calptrogyne ghiesbreg hiiana (Geonomate ae), pistillate flower, timerous gynoeclum (see u)

u, Geonoma simplicifrons (Geonomateae), pistillate flower, pseudomonomerous gynoecium (seet, w)

v, Pelagodoxa henivana (Pelagodoxeae), v, staminate flower, perianth removed to show androecium and pistillode, w, pistillate
flower, perlanth and androeclum removed to show pseudomonomerous gynoeclum (see u) and staminodes

Scale bars a—¢, |, g=s= 1 mm, d—i, k-m, p,t=w=500pm; n,o=1cm
Photos: a, L Guevara; b—c, |,A S, Barfod & F. W Stauffer, d, k-m, p, R. Ryder & P. Rudall, e-g, F. Castafio & F. W Stauffer,
h-i, A Giddey & F. W. Stauffer, n-o, A. 8. Barfod, q-, A.Askgaard; s—w, F. W. Stauffer)
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Inaperturate

RPigafelta elata close-up, pollen surface.

=EM x 7300 . Migliaccio s.n.
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Monoporate

| T N
i -‘*’13‘ gl {‘ W

Ravenea madagascarensis monoporale pollen
grain, tilted equatorial face with distal pore in view
SEM % 2000 . Dransfield JOB430/

Ravenea albicans monoporate pollen grain, distal
face SEM x 1500. Perrier de la Bathie 11939.



Monosulcate

aabal minor symmetric monosulcate pollen
grain SEM = 1500. Drummond 357



Oblate

Areca calisa oblate monoporate pollen grain,
distal polar face SEM x 1500. Elmer 11893.
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Ovary

Floral diversity in palms

Calamoldeae

a, Mauntielia amnata (Lepidocaryeae), pistillate flower, gynoecium, note reflexed scales

Nypoideae

b—c, Nypa fruticans, b, staminate flower, perlanth partially removed to reveal three connate stamens; ¢, one carpel

isolated from pistillate flower

Coryphoideae

d, Leucathrinax momisil (Cryosophileae), heraphroditic flower, stamens and perianth partially removed to show

unicarpellate gynoecium

e, Cryosophils warscewic 2Ji (Cryosophileae) hermaphroditic flower, perianth removed fo show staminal

tube and exserted stigmas

f-g, Cheiyocarpus uiei (Cryosophileae), hermaphroditic flower, f, androecium and g apocarpous gynoecium;

h, Rhapis sublilis (Trachycarpeae), staminate flower, androecium

I, Rhapis excelsa (Trachycarpeae), pistillate flower apocarpous gynoecium surrounded by conspicuous staminodes

j, Licuala peitata (Trachycarpeae), hermaphroditic flower, corolla removed to show stamens and exserted style

k-, Copericia 7 bupreliana (Trachycarpeae), hermaphroditic lower, K, perianth and androecium partially removed to reveal
gynoecium comprising three carpels free at the base, united distally, I, gynoeclum with one carpel dislodged to reveal darker distal
area of carpel connation and united style

m, Hyphaene coriacea (Borasseae), pistillate flower, perianth removed, SYncarpous gynoe cium with conspicuous staminodes
Ceroxyloideae

n, Aphandra natalia (Phytelepheas), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Phytelephas macrocarpa (Phytelepheas), pistillate flower, perianth pantially remaoved, note the large size of this flower, the
numerous staminodes surounding the ovary, the syncarpous pentamerous gynoecium (4-10 carpels in Phytelephas) comprising
rounded ovary, and elongate shie and stigmas

Arecoideae:

P, Synechanthus warscewic zianus (Chamaedoreeae), staminate flower sepal re moved, androecium comprising three stamens only
q, Chamaedores hooperiana (Chamaedoreeae), staminate flawer, one petal removed

r, Chamaedorea brachypoda (Chamaedoreeae), staminate flower, one petal remaved, note variation in stamen and pistiliode
morphologyin g and r

s, Asterogyne martiana (Geonomateae), staminate flower

t, Calptrogyne ghesbreg hiiana (Geonomate ae), pistillate flower, timerous gynoeclum (see u)

u, Geonoma simplicifrons (Geonomateae), pistillate flower, pseudomonomerous gynoecium (seet, w)

v, Pelagodoxa hepryana (Pelagodoxeae), v, staminate flower, perianth removed to show androecium and pistillode, w, pistillate
flower, perlanth and androeclum removed to show pseudomonomerous gynoeclum (see u) and staminodes

Scale bars a—¢, |, g=s= 1 mm, d—i, k-m, p,t=w=500pm; n,o=1cm
Photos; a, L Guevara; b—c, |,A S, Barfod & F. W. Stauffer; d, k-m, p, R. Ryder & P. Rudall, e-g, F. Castafio & F. W Stauffer,
h-i, A Giddey & F. W. Stauffer, n-o, A. 8. Barfod, q-, A.Askgaard; s—w, F. W. Stauffer)
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Perianth

Floral diversity in palms

Calamoideae

a, Mauntieliz armata (Lepidocaryeae), pistiliate fower, gynoecium, note reflexed scales

Nypoideae

b-c, Nypa frticans, b, staminate flower, perianth partially removed to reveal three connate stamens; ¢, one carpel

isolated from pistillate Nower

Coryphoideae

d, Leucothrinax momisii (Cryosophlleae), hermaphroditic flower, stamens and perianth partially removed to show

unicarpellate gynoecium

e, Crvosophils warscewic 2 ii (Cryosophileae) hermaphroditic flower, perianth removed to show staminal

tube and exserted stigmas

f-g, Chelyocarpus wiel (Cryosophileas), hermaphroditic flower, f, androecium and g apoc arpous gynoecium,

h, Rhapis subtilis (Trachycarpeae), staminate flower, androecium

i, Rhapis excelss (Trachycarpeae), pistiliate flower, apocarpous gynoecium surrounded by conspicuous staminodes

). Licuala peitata (Trachycarpeae), hermaphroditic flower, corolla removed to show stamens and exserted style

k-, Copermicia ? burretiana (Trachycarpeae), hermaphroditic flower, k, perianth and androecium partially removed to reveal
gynoecium comprising three carpels free at the base, united distally, I, gynoecium with one carpel dislodged to reveal darker distal
area of carpel connation and united stie

m, Hyphaene coriacea (Borasseae), pistiliate flower, perianth removed, syncarpous gynoe clum with conspicuous staminodes
Ceroxyloideae

n, Aphandra natalia (Phytelepheae), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Phytelephas macrocarpa (Phytelepheae), pistillate flower, perlanth partially removed, note the large size of this flower, the
numerous staminodes surrounding the ovary, the syncarpous pentamerous gynoecium (4-10 carpels in Phytelephas) comprising
rounded ovary, and elongate stde and stigmas

Arecoldeae

p. Synechanthus warscewic zianus (Chamaedoreeae), staminate flower sepal removed, androecium comprising three stamens only
q, Chamaedorea hoopernana (Chamaedoreeae), staminate flower, one petal removed

1, Chamaedorea brachypoda (Chamaedoreeae), staminate flower, one petal removed, note variation in stamen and pistillode
morphology in g and r

s, Asterogyne martiana (Geonomateae), staminate flower

t, Calyptrogyne ghiesbreghliana (Geonomate ae), pistillate flower, frimerous gynoecium (see u)

u, Geonoma simpiicifrons (Geonomateae), pistillate flower, pseudomonomerous gynoecium (see t, w)

v-w, Pelagodoxa hentyana (Pelagodoxeas), v, staminate flower, perianth removed to show androecium and pistiliode, w, pistillate
flower, perianth and androecium removed to show pseudomonomerous gynoe cium (see u) and staminodes

Scale bars: a-¢, j, -5 =1 mm, d—i, k-m, p,t-w=500 pm, n,0=1cm
Photos: a, L Guevara, b—c, ) A S Barfod & F W, Stauffer, d, k-m, p, R. Ryder & P. Rudall, e—g, F. Castafio & F W Staufer,
h-i, A. Giddey & F.W. Stauffer; n—o, A S. Barfod; -1, A. Askgaard; s—w, F. VY. Stauffer)
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Pistillate

Floral diversity in paims

Calamoldeae

a, Mauntielia armata (Lepidocaryeae), pistillate flower, gynoecium, note reflexed scales

Nypoideae

b—c, Nypa frticans, b, staminate flower, perlanth patially removed to reveal three connate stamens; ¢, one carpel

isolated from pistillate flower

Coryphoideae

d, Leucathrinax momisil (Cryosophileae), hermaphroditic flower, stamens and perianth partially removed to show

unicarpellate gynoecium

e, Cryosophila warscewic 2if (Cryosophileae) hermaphroditic flower, perianth removed to show staminal

tube and exserted stigmas

f-g, Cheiyocarpus uiei (Cryosophileae), hermaphroditic flower, f, androecium and g apocarpous gynoecium;

h, Rhapis sublilis (Trachycarpeae), staminate flower, androecium

|, Rhapls excelsa (Trachycarpeae), pistillate flower,apocarpous gynoecium surrounded by consplcuous staminodes

j, Licuala peitata (Trachycarpeae), hermaphroditic flower, corolla removed to show stamens and exserted style

k-, Copernicia 7 bupreliana (Trachycarpeae), hermaphroditic lower, K, perianth and androecium partially removed to reveal
gynoecium comprising three carpels free at the base, united distally, I, gynoeclum with one carpel dislodged to reveal darker distal
area of carpel connation and united style

m, Hyphaene coriacea (Borasseae), pistillate flower, perianth removed, syncarpous gynoecium with conspicuous staminodes
Ceroxyloideae

n, Aphandta natalia (Phytelepheae), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Phytelephas macrocarpa (Phytelepheas), pistillate flower, perlanth partially remaoved, note the large size of this flower, the
numerous staminodes surrounding the ovary, the syncarpous pentamerous gynoecium (4-10 carpels in Phytelephas) comprising
rounded ovary, and elongate style and stigmas

Arecoldeae:

P, Synechanthus warscewic zianus (Chamaedoreeae), staminate flower sepal re moved, androecium comprising three stamens only
q, Chamaedores hooperiana (Chamaedoreeae), staminate flower, one petal removed

r, Chamaedorea brachypoda (Chamaedoreeae), staminate flower, one petal remaved, note variation in stamen and pistiliode
morphologyin g and r

s, Asterogyne martiana (Geonomateae), staminate flower

t, Calptrogyne ghesbreg hiana (Geonomate ae), pistiltate flowrer, trim erous gynoecium (see u)

u, Geonoma simplicifrons (Geonomateae), pistillate flower, pseudomonomerous gynoecium (see f, w)

v, Pelagodoxa heniyana (Pelagodoxeae), v, staminate flower, perianth removed to show androecium and pistillode, w, pistillate
flower, perianth and androecium remaoved to show pseudomonomerous gynoeclum (see u) and staminodes

Scale bars a—¢, |, g=s= 1 mm, d—i, k-m, p,t=w=500pm; n,o=1cm
Photos; a, L Guevara; b—c, |,A S, Barfod & F. W. Stauffer; d, k-m, p, R. Ryder & P. Rudall, e-g, F. Castafio & F. W Stauffer,
h-i, A Giddey & F. W. Stauffer, n-o, A. 8. Barfod, -, A.Askgaard; s—w, F. W. Stauffer)
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Pistillode

Floral diversity in paims

Calamoldeae

a, Mauntielia armata (Lepidocaryeae), pistillate flower, gynoecium, note reflexed scales

Nypoideae

b—c, Nypa fruticans, b, staminate flower, perianth partially removed to reveal three connate stamens; ¢, one carpel

isolated from pistillate flower

Conyphoideae

d, Leucathrinax momisil (Cryosophileae), hermaphroditic flower, stamens and perianth partially removed to show

unicarpellate gynoecium

e, Cryosophils warscewic 2ii (Cryosophileae) hermaphroditic flower, perianth removed fo show staminal

tube and exserted stigmas

f-g, Chelyocarpus ulei (Cryosophileae), he rmaphroditic flower, f, androecium and g apocarpous gynoecium,

h, Rhapis sublilis (Trachycarpeae), staminate flower, androecium

|, Rhapls excessa (Trachycarpeae), pistillate flower, apocarpous gynoecium surrounded by consplcuous staminodes

j. Licuala pettata (Trachycarpeae), hermaphroditic flower, corolla removed to show stamens and exserted style

k-, Copernicia 7 burreliana (Trachycarpeae), hermaphroditic flower, K, perianth and androecium partially removed o reveal
gynoecium comprising three carpels free at the base, united distally, I, aynoeclum with one carpel dislodged to reveal darker distal
area of carpel connation and united style

m, Hyphaene coriacea (Borasseae), pistillate flower, perianth removed, Syncarpous gynoe cium with conspicuous slaminodes
Ceroxyloideae

n, Aphandta natalia (Phytelepheae), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Phytelephas macrocarpa (Phytelepheae), pistillate flower, perianth partially remaoved, note the large size of this flower, the
numerous staminodes surrounding the ovary, the syncarpous pentamerous gynoecium (4-10 carpels in Phytelephas) comprising
rounded ovary, and elongate style and stigmas

Arecoideae

P, Synechanthus warscewic zianus (Chamaedoreeae), staminate flower sepal removed, androecium comprising three stamens only
q, Chamaedores hooperiana (Chamaedoreeae), staminate flower, one petal removed

r, Chamaecorea brachypoda (Chamaedoreeas), staminate flower, one petal removed, note variation in stamen and pistiliode
morphologyin g and r

§, Asterogyne martiana (Geonomateae), staminate flower

t, Cayptrogyne ghiesbreg hifana (Geonomate ae), pistillate flower, timerous gynoeclum (see u)

u, Geonoma simplicifrons (Geonomateae), pistillate flower, pseudomonomerous gynoecium (see t w)

v, Pelagodoxa henyana (Pelagodoxeae), v, staminate flower, perianth removed to show androecium and pistillode, w, pistillate
flower, perianth and androecium removed to show pseudomonomerous gynoe clum (see u) and staminodes

Scale bars a—c, |, q-s = 1 mm, d—i, k-m, p, t=w= 500 pm, n,0=1cm
Photos; a, L Guevara; b—c, |, A S, Barfod & F. W Stauffer, d, k-m, p, R. Ryder & P. Rudall, e-g, F. Castafio & F. W Stauffer,
h-i, A Giddey & F. W. Stauffer, n-o0, A. 8. Barfod; q-1, A.Askgaard; s-w, F. W. Stauffer)
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Pseudomonomerous

Floral diversity in palms

Calamoideae:

a, Mawrielia armnata (Lepidocaryeae), pistillate flower, gynoecium, note reflexed scales

Nypoideae

b-c, Nypa fnticans, b, staminate flower, penanth partially removed to reveal three connate stamens; ¢, one carpel

Isolated from pistiliate flower

Conphoideae

d, Leucothrinax momisii {Cryosophileae), hermaphroditic flower, stamens and perianth partially removed 1o show

unicarpellate gynoecium

e, Cryosophila warscewicz i (Cryosophileae) hermaphroditic flower, perianth removed to show staminal

tube and exserted stigmas

-9, Chelyocarpus ulei (Cryosophileae), hermaphroditic flower, f, androecium and g apocarpous gynoecium;

h, Rhapis sublilis (Trachycarpeae), staminate flower, androecium

I, Rhapis excelsa (Trachycarpeae), pistillate flower, apocarpous gynoecium surrounded by consplcuous staminodes

J, Licuala peltata (Trachycarpeae), hermaphroditic flower, corolla removed to show stamens and exserted style

k-, Copernicia ? burretiana (Trachycarpeae), hermaphroditic flower, K, perianth and androecium partially removed to reveal
gynoecium comprising three carpels free at the base, united distally, I, gynoecium with one carpel dislodged to reveal darker distal
area of carpel connation and united style

m, Hyphaene corlacea (Borasseae), pistillate flower, perlanth removed, syncarpous gynoe clum with conspleuous staminodes
Cerondoideas

n, Aphandra natalia (Phytelepheae), staminate flower, note reduced, irregular penanth and multistaminate androecium containing
400-650 stamens

0, Phyteiephas macrocarpa (Phytelepheae), pistillate flower, perianth partially removed, note the large size of this flower, the
numerous staminodes surrounding the ovary, the syncarpous pentamerous aynoeclum (4-10 carpels in Phwtelephas) comprising
rounded ovary, and elongate stde and stigmas

Arecoideae

P, Synechanthus warscewic 2ianus (Chamaedoreeas), staminate flower sepal removed, androecium comprising three stamens only
q, Chamaedorea hooperiana (Chamaedoreeae), staminate flower, one petal removed

1, Chamaedorea brachypoda (Chamaedoreeae), staminate flower, one petal removed, note variation in stamen and pistillode
morphologyingandr

s, Asterogyne maniana (Geonomateae), staminate flower

t, ptrogyne ghiesbreghtiana (Geonomate ae), pistiliate flower, trimerous gynoecium (see u)

u, Geonoma simpliciirons (Geonomateae), pistillate flower, pseudomonomerous gynoecium (seet, w)

v-w, Pefagodoxa henryana (Pelagodoxeae), v, staminate flower, perlanth removed to show androeclum and pistiliode, w, pistillate
flower, perianth and androecium removed o show pseudomonomerous gynoecium (see u) and staminodes

Scale bars: a-c, ), g-s = 1 mm; d-|, k-m, p, t-w= 500 pm; n,0=1cm
Photos: a, L Guevara; b—c, j,A. S. Barfod & F. W Staufier, d, k-m, p, R. Ryder & P. Rudall, e-g, F. Castafio & F. V. Staufer,
h-I, A Giddey & F.W. Stauffer, n—0, A S, Barfod; g—, A Askgaard, s-w, F. V. Stauffer)

Drawn by Marion Ruff Sheehan

fertile ovule

pseudomonomerous



Reticulate

Nenga gaja i monosulcate coarsely reticulate
pollen grain, distal face SEM x 1000,

Gundersen et al. LVG29.

Nengz’ gajak close-up, reticulum with spinulose
muri SEM x 5750. Gundersen et al. L\VG29.
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Stamen

Floral diversity in palms

Calamoide ae:

a, Mauntielia armata (Lepidocaryeas), pistiliate Nower, gynoecium, note reflexed scales

Nypoideae

b-c, Nypa fticans, b, staminate flower, perianth partially removed to reveal three connate stamens; ¢, one carpel

isolated from pistillate flower,

Coryphoideae

d, Lewcothrinax momisii (Cryosophileae), hermaphroditic lower, stamens and perianth partially removed to show

unicarpellate gynoecium

e, Cryosophils warscewic 2 ji (Cryosophileae), hermaphroditic flower, perianth removed to show staminal

tube and exserted stigmas

1-g, Chelyocarpus wiel (Cryosophileae), hermaphroditic flower, f, androecium and g apoc arpous gynoecium;

h, Rhapis subtilis (Trachycarpeae), staminate flower, androecium

i, Rhapis excelsa (Trachycarpeae), pistiliate flower, apocarpous gynoecium surrounded by conspicuous staminodes

). Licuala peftata (Trachycarpeae), hermaphroditic flower, corolla remaoved to show stamens and exserted style

k-, Copernicia ? burretiana (Trachycarpeae), hermaphroditic flower, k, penanth and androecium partially removed to reveal
gynoecium comprising three carpels free at the base, united distally, I, gynoecium with one carpel dislodged to reveal darker distal
area of carpel connation and united style

m, Hyphaene coriacea (Borasseas), pistillate flower, perianth removed, syncarpous gynoe clum with conspicuous staminodes
Ceroxyloideae:

n, Aphandra natalia (Phytelepheae), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Prytelephas macrocarpa (Phytelepheae), pistillate flower, perfanth partially removed, note the large size of this flower, the
numerous staminodes surrounding the ovary, the syncarpous pentamerous gynoecium (4-10 carpels in Phytelephas) comprising
rounded ovary, and elongate stde and stigmas

Arecoldeae

p, Synechanthus warscewic zianus (Chamaedoreeae), staminate flower sepal removed, androecium comprising three stamens only
q, Chamaedorea hoopenana (Chamaedoreeae), staminate flower, one petal removed

r, Chamaedores brachypoda (Chamaedoreeae), staminate flower, one petal removed, note variation in stamen and pistillode
morphology in g and r

s, Asterogyne martiana (Geonomateae), staminate flower

t, Calyptrogyne ghiesbreghtiana (Geonomate ae), pistillate flower, trimerous gynoecium (see u)

u, Geonoma simplicifrons (Geonomateae), pistillate flower, pseudomonomerous gynoecium (see t, w)

v-w, Pelagodoxa hentyana (Pelagodoeas), v, staminate flower, perianth removed o show androecium and pistiliode, w, pistillate
flower, perianth and androecium removed to show pseudomonomerous gynoecium (see u) and staminodes

Scale bars: a—c¢,j, -5 =1 mm, d-i, k-=m, p,t=w=500pm, n,0=1cm
Photos: a, L Guevara, b—c, | A S Barfod & F W, Stauffer, d, k-m, p, R. Ryder & P. Rudall, e-g, F. Castafio & F W Staufer,
h-i, A Giddey & F. W. Stauffer; n—-o, A S. Barfod,; q-r, A. Askgaard; s—w, F.YY. Stauffer)
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Staminate

Floral diversity in palms

Calamoideae:

a, Mauntielia armata (Lepidocaryeae), pistillate flower, gynoecium, note reflexed scales

Nypoideae

b-¢, Nypa fniticans, b, staminate flower, perianth partially remaoved to reveal three connate stamens; ¢, one carpel

isolated from pistillate flower

Coryphoideae

d, Leucothrinax morrisii (Cryosophileae), hermaphroditic flower, stamens and perianth partially removed to show

unicarpeliate gynoecium

e, Cryosophila warscewicz )i (Cryosophileae ) hermaphroditic flower, perlanth removed to show staminal

tube and exserted stigmas

f-g, Chelyocampus uiei (Cryosophileae), hermaphroditic flower, f, androecium and g apocarpous gynoecium;

h, Rhapis subbilis (Trachycarpeae), staminate flower, androecium

i, Rhapis excelss (Trachycarpeae), pistillate Nower, apocarp ous gynoecium surrounded by conspicuous staminodes

), Licuala peftata (Trachycarpeae), hermaphroditic flower, corolla removed to show stamens and exserted style

k-, Copemicia ? burretiana (Trachycarpeae), hermaphroditic flower, K, perianth and androecium partialty removed to reveal
gynoecium comprising three carpels free at the base, united distally, |, gynoecium with one carpel dislodged to reveal darker distal
area of carpel connation and united style

m, Hyphaene coriaces (Borasseae), pistillate flower, perianth removed, syncarpous gynoe cium with conspicuous staminodes
Ceroxyloideae

n, Aphandra natalia (Phytelepheae), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Phytelephas macrocarpa (Phytelepheae), pistillate flower, perianth partially removed, note the large size of this flower, the
numerous staminodes surrounding the ovary, the syncarpous pentamerous gynoecium (4-10 carpels in Phwtelephas) comprising
rounded ovary, and elongate style and stigmas

Aracoideae:

p. Synechanthus warscewic zianus (Chamaedoreeae), staminate flower sepal removed, androecium comprising three stamens only
4, Chamaedorea hooperiana (Chamaedoreeae), staminate flower, one petal removed

1, Chamaedorea brachypoda (Chamaedoreeag), staminate flower, one petal removed, note variation in stamen and pistiliode
morphology in g and r

s, Asterogyne martiana (Geonomateae), staminate flower

t, Calyptrogyne ghiesbreg htiana (Geonomate ae), pistillate flower, trimerous gynoecium (see u)

u, Geonoma simpiicifrons {Geonomateae), pistillate flower, pseudomonomerous gynoecium {seet, w)

v-w, Pelsgodoxa hemyana (Pelagodoxeae), v, staminate flower, perianth removed to show androecium and pistillode, w, pistiliate
flower, perianth and androecium remaoved to show pseudomonomerous gynoecium (see u) and staminodes

Scale bars: a-c, |, g=s= 1 mm,; d=i, k-m, p, t=w= 500 pm; n,0=1cm.
Photos: a, L Guevara, b-c, j,A S. Barfod & F. ¥¥. Stauffer, d, k-m, p, R. Ryder & P. Rudall, e~g, F. Castaiio & F. W Staufer;
h-i, A Giddey & F.W. Stauffer, n-0, A. S. Barfod, g1, A Askgaard, s—w, F. W. Stauffer)
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Ulate Elaeis

Staminode

Floral diversity in palms

Calamoldeae

a, Mauntiela armata (Lepidocaryeae), pistillate flower, gynoecium, note reflexed scales

Nypoideae

b—c, Nypa fruticans, b, staminate flower, perlanth partially removed to reveal three connate stamens; ¢, one carpel

isolated from pistillate flower

Coryphoideae

d, Leucothrinax momisi (Cryosophileae), hermaphroditic flower, stamens and perianth partially removed to show

unicarpellate gynoecium

e, Cryosophila warscewic 2ii (Cryosophileae) hermaphroditic flower, perianth remaoved to show staminal

tube and exserted stigmas

f-g, Chelyocarpus uiei (Cryosophileae), he rmaphroditic flower, f, androecium and g apoc arpous gynoecium;

h, Rhapis sublilis (Trachycarpeae), staminate flower, androecium

I, Rhapis excelsa (Trachycarpeae), pistillate flower, apocarpous gynoeclum surrounded by consplcuous staminodes

j, Licuala peftata (Trachycarpeae), hermaphroditic flower, corolla removed to show stamens and exserted style

k-, Copernicia 7 burreliana (Trachycarpeae), hermaphroditic flower, K, perianth and androecium partially removed to reveal
gynoecium comprising three carpels free at the base, united distally, I, gynoeclum with one carpel dislodged to reveal darker distal
area of carpel connation and united style

m, Hyphaene coriacea (Borasseae), pistillate flower, perianth removed, syncarpous gynoe cium with conspicuous staminodes
Ceroxyloideas

n, Aphandta natalia (Phytelepheae), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Phytelephas macrocarpa (Phytelepheas), pistillate flower, perianth partially remaoved, note the large size of this flower, the
numerous staminodes surrounding the ovary, the syncarpous pentamerous gyno ecium (4-10 carpels in Phytelephas) comprising
rounded ovary, and elongate style and stigmas

Arecoideae:

P, Synechanthus warscewic zianus (Chamaedoreeae), staminate flower sepal removed, androecium comprising three stamens only
q, Chamaedores hooperiana (Chamaedoreeae), staminate flower, one petal removed

r, Chamaedorea brachypoda (Chamaedoreeas), staminate flower, one petal removed, note variation in stamen and pistiliode
morphologyingand r

s, Asterogyne martiana (Geonomateae), staminate flower

t, Calptrogyne ghiesbreg hiiana (Geonomate ae), pistillate flower, timerous gynoeclum (see u)

u, Geonoma simplicifrons (Geonomateae), pistillate flower, pseudomonomerous gynoecium (see t, w)

v, Pelagodoxa henivana (Pelagodoxeae), v, staminate flower, perianth removed to show androecium and pistillode, w, pistillate
flower, perlanth and androecium removed to show pseudomonomerous gynoeclum (see u) and staminodes

Scale bars’ a—¢,j, g=5=1mm, d—i, k-m, p,t=w=500pm; n,0=1cm
Photos: a, L Guevara; b—c, |,A S, Barfod & F. W. Stauffer, d, k-m, p, R. Ryder & P. Rudall, e-g, F. Castafio & F. W Stauffer,
h-i, A Giddey & F. W. Stauffer, n-o, A. 8. Barfod, q-, A.Askgaard; s—w, F. W. Stauffer)
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Stigma

Floral diversity in palms

Calamoldeae

a, Maurtiella armata (Le pldocaryeae), pistillate flower, gynoecium, note reflexed scales

Nypoideae

b-c, Nypa fruticans, b, staminate flower, perianth partially removed to reveal three connate stamens; ¢, one carpel

isolated from pistillate flower.

Coryphoideae:

d, Lewcothrinax morrisii (Cryosophileae), hermaphroditic flower, stamens and perianth p artially removed to show

unicarpellate gynoecium

e, Cryosophila warscewicz il (Cryosophileae) hermaphroditic flower, perianth removed to show staminal

fube and exsered stigmas

1-g, Chelyocarpus ulei (C ryosophileae), hermaphraditic flower, f, androecium and g apocarpous gynoscium;

h, Rhapis subtilis (Trachycarpeae), staminate flower, androecium

i, Rhapis excelsa (Trachycarpeae), pistillate flower, apocarpous gynoecium surrounded by conspicuous staminodes

j, Licuala peRata (Trachycarpeae), hermaphroditic flower, corolla removed 1o show stamens and exserted style

k-, Copernicia ? burretiana (Trachycarpeae), hermaphroditic lower, K, perianth and androecium partially removed 1o reveal
agynoecium comprising three carpels free at the base, united distally, ), gynoecium with one carpel dislodged 1o reveal darker distal
area of carpel connation and united style

m, Hyphaene coriacea (Borasseae), pistillate flower, perianth removed, syncarpous gynoe clum with conspicuous staminodes
Ceroxyloideae

n, Aphandra natalia (Phytelepheae), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Phytelephas macrocarpa (Phytelepheae), pistillate flower, perianth partially removed, note the large size of this flower, the
numerous staminodes surrounding the ovary, the syncarpous pentamerous gynoecium (4-10 carpels in Phytelephas) comprising
rounded ovary, and elongate style and stigmas

Arecoldeae

p. Synechanthus warscewi z/anus (Chamaedoreeae), staminate flower sepal removed, androecium comprising three stamens only
1, Chamaedorea hooperiana (Chamaedoreeae), staminate flower, one petal removed

r, Chamaedorea brachypoda {(Chamaedoreeae), staminate flower, one petal removed, note vanation in stamen and pistillode
morphologyin g and r

s, Asterogyne martiana (Geonomateae), staminate flower

1, Calptrogyne ghiesbreghtiana (Geonomate ae), pistillate flower, trimerous gynoecium (see u)

u, Geonoma simplicilrons (Geonomateae), pistillate flower, pseudomonomerous gynoecium (see t, w)

v-w, Pelagodaxa henryana (Pelagodoxeae), v, staminate flower, perianth remaved to show androecium and pistiliode, w, pistiliate
flower, perianth and androecium removed to show pseudomonomerous gynoeclum (see u) and staminodes

Scale bars: a—c, j, g=s = 1 mm; d-i, k-m, p, t-w= 500 ym; n,0=1cm
Photos: a, L. Guevara, b-c, j,A. S. Barfod & F. W Stauffer; d, k-m, p, R. Ryder & P. Rudall; e-g, F. Castano & F. W. Stauffer;
h-i, A Giddey & F. W. Stauffer, n-0, A S. Barfod, g-r, A Askgaard, s—w, F. W. Stauffer)
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Style

Floral diversity in palms

Calamoideae:

a, Mauntiella armata (Lepidocaryeae), pistillate flower, gynoecium, note reflexed scales

Nypoideae

b—c, Nypa fniticans, b, staminate fower, perianth partially rermoved to reveal three connate stamens, ¢, one carpel

isolated from pistillate flower

Coryphoideae

d, Leucothrinax morrisii (Cryosophileae), hermaphroditic flower, stamens and perianth partially removed to show

unicarpeliate gynoecium

e, Cryosophila warscewx 2 )i (Cryosophileae) hermaphroditic flower, perlanth removed to show staminal

tube and exserted stigmas

f-g, Chelyocarpus uiel (Cryosophileae), hermaphroditic flower, f, androecium and g apocarpous gynoecium,

h, Rhapis subtilis (Trachycarpeae), staminate flower, androecium

i, Rhapis excelss (Trachycarpeae), pistil flower, apocarp ous gynoecium surrounded by conspicuous staminodes

), Licuaia pefiata (Trachycarpeae), hermaphroditic flower, corolla removed to show stamens and exserted style

k-, Copemicia ? burretiana (Trachycarpeae), hermaphroditic flower, k, perianth and androecium partialty removed to reveal
gynoecium comprising three carpels free at the base, united distally, |, gynoecium with one carpel dislodged to reveal darker distal
area of carpel connation and united style

m, Hyphaene corlacea (Borasseae), pistillate flower, perianth removed, syncarpous gynoecium with conspicuous staminodes
Ceroxyloideas

n, Aphandra natalia (Phytelepheae), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Phwtelephas macrocarpa (Phytelepheae), pistillate flower, perianth patially removed, note the large size of this flower, the
numerous staminodes surrounding the ovary, the syncarpous pentamerous gynoecium (4-10 carpels in Phwtelephas) comprising
rounded ovary, and elongate style and stigmas

Argcoideae

p. Synechanthus warscewic zianus (Chamaedoreeae), staminate flower sepal removed, androecium comprising three stamens only
9, Chamaedorea hooperiana (Chamaedoreeae), staminate flower, one petal removed

r, Chamaedorea brachypoda (Chamaedoreeae), staminate flower, one petal removed, note variation in stamen and pistillode
morphology In g and r

s, Asterogyne martiana (Geonomateae), staminate flower

t, Calyptrogyne ghiesbreg htiana (Geonomate ae), pistillate flower, trimerous gynoecium (see u)

u, Geonoma simplicifrons (Geonomateae), pistillate flower, pseudomonomerous gynoecium {see t, w)

v-W, Pelagodoxa hemvyana (Pelagodoxeae), v, staminate flower, perianth removed 1o show androecium and pistillode, w, pistillate
flower, perianth and androecium removed 1o show pseudomonomerous gynoeclum (see u) and staminodes

Scale bars: a=c, j, g=s = 1 mm; d=i, k=-m, p,t=w= 500 pm; n,0=1cm.
Photos: a, L Guevara, b-c, j,A S. Barfod & F. ¥¥. Stauffer, d, k-m, p, R. Ryder & P. Rudall, e-g, F. Castafio & F. W Stauffer;
h-i, A Giddey & F. W.Stauffer, n—0, A. S, Barfod, g-r, A Askgaard, s—w, F. W. Stauffer)



style 5fy/e

indistinct
N

. spine sy
Ammandra i)
SYNncarpous
gynoecium
4 Astrocaruym
elongate
style
Asterogyne
\ basifixed
) |-style
Drawn by Marion Ruff Sheehan Geonoma
top view stigma |
£ ovary

Brahea

Drawn by Marion Ruff Sheehan 202



Syncarpous

Floral diversity in paims

Calamoldeae

a, Mauritielia armata (Lepidocaryeae), pistillate flower, gynoecium, note reflexed scales

Nypoideae

b—c, Nypa fnticans, b, staminate flower, perianth partially removed to reveal three connate stamens; ¢, one carpel

isolated from pistillate flower.

Conyphoideae

d, Leucothrinax momisll (Cryosophileae), hermaphroditic ower, stamens and perianth partially removed to show

unicarpellate gynoecium

e, Cryosophila warscewic 2if (Cryosophileae) hermaphroditic flower, perianth removed to show staminal

tube and exserted stigmas

f-g, Chelyocarpus ulei (Cryosophileae), he rmaphroditic flower, f, androecium and g apocarpous gynoecium;

h, Rhapis sublilis (Trachycarpeae), staminate flower, androecium

|, Rhapis excelsa (Trachycarpeae), pistillate flower, apocarpous gynoecium surrounded by consplcuous staminodes

j, Licuala pettata (Trachycarpeae), hermaphroditic flower, corolla removed to show stamens and exserted style

k-, Copernicia 7 bumreliana (Trachycarpeae), hermaphroditic flower, k, perianth and androecium panially removed to reveal
gynoecium comprising thre e carpels free at the base, united distally, I, gynoecium with one carpel dislodged to reveal darker distal
area of carpel connation and united style

m, Hyphaene coriacea (Borasseae), pistillate flower, perianth removed, syncarpous gynoecium with conspicuous staminodes
Ceromyloideae

n, Aphandra natalia (Phytelepheae), staminate flower, note reduced, irregular perianth and multistaminate androecium containing
400-650 stamens

0, Phytelephas macrocarpa (Phytelepheas), pistillate flower, perianth pantially removed, note the large size of this flower, the
numerous staminodes surounding the ovary, the syncarpous pentamerous gynoecium (4-10 carpels in Phytelephas) comprising
rounded ovary, and elongate style and stigmas

Arecoideae:

P, Synechanthus warscewic zianus (Chamaedoreeae), staminate flower sepal removed, androecium comprising three stamens only
q, Chamaedores hooperiana (Chamaedoreeae), staminate flower, one petal removed

1, Chamaedorea brachypoda (Chamaedoreeas), staminate flower, one petal removed, note variation in stamen and pistillode
morphologyin g and r

s, Asterogyne martiana (G eonomateae), staminate flower

t, Cayptrogyne ghiesbreg htfana (Geonomate ae), pistillate flower, timerous gynoeclum (see u)

u, Geonoma simplicifrons (Geonomateae), pistillate flower, pseudomonomerous gynoecium (see t, w)

v, Pelagodoxa henyana (Pelagodoxeae), v, staminate flower, perianth removed to show androecium and pistillode, w, pistillate
flower, perianth and androeclum removed to show pseudomonomerous gynoe clum (see u) and staminodes

Scale bars a—c, |, g=s= 1 mm, d—i, k-m, p,t=w=500pm, n,0=1cm
Photos: a, L Guevara; b—c, |, A S, Barfod & F.W. Stauffer, d, k-m, p, R. Ryder & P. Rudall; e-g, F. Castafio & F, W Stauffer,
h-i, A Giddey & F. W. Stauffer, n-o, A. 8. Barfod; q-1, A. Askgaard; s-w, F. W. Stauffer)

style

indistinct

S syncarpous,
ncarpous not indented : \
);/n%ecpium triovulate spines
Ceroxylon Butia | N

@ @ syncarpous
gynoecium
Astrocaruym

syncarpous.
degply inpdented COFy\pha Sg

Drawn by Marion Ruff Sheehan



Thecae

Wl

free thecae on
a bifid connective

Asterogyne

Drawn by Marion Ruff Sheehan



Triad

staminate

triad scars —_

©._ Ol
no bracteoles — O

— s e e, s

— — —— ——

bracteoles 4 r?,‘ﬁg'(';{a

. i

triad scars and brécteoles

Orania

pistillate scar

triad scars
Cocos

Drawn by Marion Ruff Sheehan 7~



Trichotomosulcate

Bacttis concinha
trichotomosulcate pollen grain SEM =
1000. Krukoff 6497
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Triporate

Sclerosperma profiziaha subapical, operculate

triporate pollen grain, distal face SEM x 1000 .

Profizi 541.



Urceolae

Pinanga aristata monosulcate pollen grain,
proximal face, urceolate pollen surface SEM x 2000.
Dransfield JD5341
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Balaka
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Calamus viminalis closeup, retiulate!coarsely
verrucate surface SEM x 8000. Lobb s.n.
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Y Shaped

Geonoma macrostachys proximal face of
pollen grain to show Y-shaped impression

mark remaining from tetrad stage SEM x

1500. Prance et al. 2801 .



Zonasulcus

Korthalsia furtadoara; zonasulcate pollen grain
SEM x 1500 . Matusop 7427 .
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Formes des fruits de imlmiers (non a Iéchelle)

Fruits
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g h

Frugs

3, beaked, apecal stigmatic remaing (Vodyesa bifvcan)

b, basal sbgmatc remans, vestigial carpels (Orania palindar)

¢, subapical sigmatic remaing, pebbled epicarp (Oric osperma Syiliavizim)
d, imbncate scales (Raphia Brinfera)

e, subbasal sigmatic remains (Roystorea regia)

Fruits

Photos C.E. Lewis
I, pyrform (Hyphaene coriacea)
9, spiny (Asvocaryun alavirn)
h, three-seeded (Psoudophosnix sargens)
1, corky-warted (Pelagodoxa heriryana) 217
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Dictyospemma
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(Metroxylon)
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Raphia farinifera (c.E. Lewis)
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Fruit de palmier, vu en coupe
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Morphology
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