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Essential Palms
Palms are highly successful monocots, among the earliest flowering plants, and one of the most
widespread type of plants on the globe. While most of them are native to tropical and
subtropical climates, palms inhabit nearly every type of habitat, from rainforests to desert
areas. Palms also exhibit an enormous diversity in physical characteristics, but most are
distinguished by their large, compound, evergreen leaves arranged at the top of an unbranched
stem. They can be climbers, shrubs, stemless, and tree-like. They are among the best known
and most extensively cultivated plant families and have been important to humans throughout
much of history. Many common products and foods are derived from palms. While palms
appear to be trees, they are more closely related to grass, corn, and rice. Currently there are
181 genera with around 2600 known species.

What makes a Palm a Palm?
• Palms are monocots, meaning they are closely related to grasses and bamboos. They are
notable among monocots for their height and for the size of their seeds, leaves, and
inflorescences (flowers).
• Palms have a single apical meristem often called a 'bud' or a 'heart'. They can grow very fast
because they invest less energy in defending themselves against insect damage than
deciduous trees.
• Palms also developed into very large ‘trees’ and are the biggest monocots. They tend to
grow to their maximum diameter and then grow tall.

Natural History
Palms are among the earliest of all flowering ‘trees.’
• They appeared around 80 million years ago during the Late Cretaceous Period (time of the
dinosaurs). By 60 million years ago (mya) they had spread across the world with many of
the modern genera of palms already widespread and common.
• In evolutionary terms, this early arrival gave palm trees time to develop very complex
lifestyles and reproductive strategies that include close relationships with specific insects.

STRUCTURE
Palms exhibit a wide variety of overall forms and external structures (morphology) and internal
structures (anatomy).
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Essential Palms
Leaves
The leaves are the best place to start when trying to identify a palm.
• Palm leaves are evergreen and range from small to gigantic. They grow from the top of the
stem, which is referred to as the crown or canopy.
• Fronds can take three to five years to mature. As an old frond dies, a new one emerges from
the bud area of the crown and consists of a tubular sheath at the base that usually splits
open on one side at maturity.
o An entire frond is composed of a single leaf. Fronds come in two main types: Fan
leaved (palmate) and feather leaved (pinnate).
o Palmate fronds are shaped like a fan with the leaves spreading out from a single
point on the leaf stalk. These leaves give palm trees their descriptive name because
they are shaped like a hand, with a center structure known as a stem or petiole.
▪ Palmate: fan shaped leaves radiate from a single stalk/petiole
▪ Costapalmate: fan shaped leaves where the petiole extends into the leaf
▪ Entire: fronds are unsegmented and form a large single leaf
o Pinnate fronds have leaflets or sections arranged along both sides of a long leaf
stalk, like a feather or fishtail. Leaflets can be arranged in opposite, alternate, or (in
rare cases) spiral patterns.
▪ Pinnate: individual leaflets branch off the main stalk
▪ Bipinnate: each individual leaflet has several sub-leaflets giving the frond a fern-like or
fishtail appearance
▪ Entire: fronds are unsegmented and form a large single leaf
Stems or Trunks
Palm stems (trunks) vary considerably in dimensions and appearance among species.
• A typical palm stem is composed of hundreds to thousands of conducting strands scattered
in softer ground tissue. The central region is larger and softer than the outer region, which
often is composed of densely packed fibers. Such a construction accounts for the ability of
palms to withstand winds that break ordinary trees.
• Unlike the trunks of broadleaf (dicot) and coniferous (Gymnosperm) trees, palms do not
have classic bark.
o The surface of the trunks may be smooth to extremely rough and knobby, and may
be armed with sharp spines.
o Some species display prominent and often attractive leaf scars on their stems,
which were points where leaves were attached to the stem.
• Palm stems/trunks are characterized by having a single apical meristem or growing point,
which is also referred to as the bud or heart. All new growth develops from the apical
meristem.
o Death of the apical meristem in a palm results in the death of that stem in clustering
species and death of the entire palm in single-stem species.
• Palms may be single stemmed or multi-stemmed (clustering) as a result of branching from
axillary buds low on the stem.
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Roots
• Contrary to urban legends, palm tree roots do not grow to equal the height of the plant's
stem. Instead, they grow in a root ball and roots regularly regenerate from the root ball and
jut out in all directions, drawing nourishment and water from a wide swath of ground.
• Most roots are underground but, in some palms, adventitious roots may form a mound
above ground or appear at intervals along the stem. Stout prop roots forming a dense or
open cone are found at successive nodes along the stem of certain varieties of palms. These
roots tend to grow straight down.
Flowers, Fruits, and Reproduction
Reproduction in palm trees is complicated.
• Depending on the species, it takes palms anywhere from three to 40 years to flower for the
first time.
• Palms reproduce both sexually (with flowers and seed) and vegetatively (by producing new
shoots from near the base of the trunk that can root to become new plants).
• In flowering palms, male and female flowers are sometimes on the same individual
(hermaphrodite) plant, but more often they are on separate male and female plants.
o The flowers are very diverse in structure, size, and color and are usually based on a
three-part plan.
o Even when the flowers are easily overlooked, the structures (rachillae) that bear the
flowers are usually big and obvious.
• The majority of palm fruits are inedible, but many palm species have a flesh around the
seeds that is tasty to wildlife or to humans. When the fruits are eaten, the fleshy exterior
gets digested, and the seed passes through the digestive tract unharmed, often far away
from the parent plant.
Human History (Ethnobotany)
Many of the approximately 2,800 known species of palms are economically important. Palms
furnish food, shelter, clothing, timber, fuel, building materials, fibers, starch, oils, waxes,
wines, and a host of minor products for indigenous populations in the tropics.
• For centuries they have provided most of the necessities of life for humans. Within
rainforests and along their borders, whole communities have depended on palms for their
livelihood.
• These many products can be divided into a dozen major classes including beverages,
building materials, chemicals and industrial products, cosmetics and hygiene, feeds,
fertilizers, food, fuel, handicrafts, medicines and rituals, ornamental plants, and structure
and shelter.
o Handicrafts can be divided into agricultural implements, clothing, furniture, games
and toys, household items, jewelry, musical instruments, stationery and books, and
weapons and hunting tools.
• Apart from commercial or local uses, palms are extensively planted for ornament in warm
regions or indoors when a tropical effect is desired. Several hundred species are used as
ornamentals in outdoor gardens as well.

3

P
A
G
E
1

Essential Palms
•

•

In tropical forest ecosystems palms are important in many ways. Breathing roots help
aerate waterlogged soils. The large cavities that are formed when palms in a population die
result in considerable soil turnover. Many palms accumulate leaf litter in their crowns,
presumably trapping important nutrients. Some palms contribute large amounts of dry
matter which, when recycled, adds to soil fertility.
Few plants are as versatile as the coconut.
o The husk of the fruit is the source of coir, used for ropes and mats; the hard inner
fruit layer (endocarp) is used as fuel and to make charcoal, cups, bottles, and
trinkets; coconut "juice" or "water" (liquid endosperm) is a tasty beverage; the flesh
(solid endosperm) is eaten raw or dried to form copra, a source of oil (widely used
for food preparation and industrial purposes) and oil cake (cattle feed); the flesh
may also be grated, mixed with water, and pressed to obtain coconut milk, used in
food preparation and as a substitute for cow's milk.
o The sap obtained from tapping the inflorescence, or flower stalk, is drunk
unfermented or fermented (toddy) and is a source of sugar, alcohol, and vinegar.
o Trunks are used in construction and furniture making, and leaves are used in a
variety of ways in domestic economies.

http://www.fao.org/3/i1590e/i1590e03.pdf
http://www.fao.org/3/i2360e/i2360e04.pdf
https://naldc.nal.usda.gov/download/CAT87209899/PDF
https://idtools.org/id/palms/palmid/key.php
http://palmidentifier.com/
https://www.nybg.org/files/scientists/mbalick/EthnobotanyofPalmsintheNeotropics.pdf
https://owlcation.com/stem/about-palm-trees
http://www1.biologie.uni-hamburg.de/b-online/library/palms/vpe_ethnobotany1.htm
https://www.ncbi.nlm.nih.gov/pubmed/29842962
https://www.britannica.com/plant/palm-tree/Economic-importance
https://www.palmtreepassion.com/palm-tree-information.html
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Photography by Lincoln Park Conservancy 03/14
Edited by Denys Walk 03/16, Updated by R. Conant 3/2019

Showcases vegetation found in tropical forests of the world (generally the narrow band of
land around the earth just north and south of the equator).
Plants in the Palm Room are:
• economically important – plants and trees provide food, shelter, building
materials, medicines for humans and animals
• environmentally essential. Amazon rainforest called “lungs of the planet"
continuously recycling carbon dioxide into oxygen; produces more than 20 % of the
world’s oxygen
• biologically important - half of the world's 10 million species of plants, animals
and insects live in tropical rainforests.
Types of fronds (leaves)
o fan (palmate) – Bismarckia nobilis – Bismarck Palm
o feather (pinnate) – Adonidia merrillii/Manila Palm
o fishtail (bipinnate) – Caroyta mitis - Fishtail palm
Bracts vs. flowers – bract is a modified leaf that arises from the stem where the flower or
flower cluster develops. Bracts are often showy and mistaken for flowers. The actual flower
is small, often white, coming out of the more colorful bract. Examples:
• Shrimp plant – Justicia brandegeana
o as bract turns salmon color, it resembles a shrimp
• Beehive ginger (when in bloom) – Zingiber spectabile
o Originated in Thailand
o Look for other ornamental gingers – labeled zingiber
o Blooms resemble beehives – small flowers peeking out of the beehive holes look
like bees or insects.
• Lollipop plant (Golden Candle/Golden Shrimp) – Pachystachys lutea
o Originated in Peru
o Pure white feather-like flowers grow out of upright golden bract
• Lobster Claw (the 30-ft ones) – Heleconia family
o Originated in Hawaii, Pacific Ocean Islands, Tropical Americas
o Inflorescence resembles a lobster claw with flowers tucked inside
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Sausage tree- Kigelia africana
Originated in Southern Africa (Botswana, So. Africa)
• Large reddish flowers pollinated by bats or by hand
• Giant sausage shaped fruit can grow up to 15 lbs
• Toxic to humans (raw); food for large animals –
hippos, elephants, gorillas (no the zoo does not use
the sausage fruit for their animals)
• Tree trunks used in making outrigger canoes
• Flowers of the Sausage Tree are traded with
Milwaukee’s Mitchell Domes Conservatory as well as
Garfield Park Conservatory because the trees all
flower at the same time in May/June

Cocoa tree – Theobroma cacao
Originated in Central/ South America
• LPC tree is one of few growing in Chicago
• Large pods grow from flowers (on the trunk)
Mature pods are yellow/orangeish. Pods
contain 20 to 50 seeds which are processed
to produce chocolate
• Today most plantations are in Africa
• Aztec made hot chocolate drink with vanilla
extract for the nobility

Screw Pine – Pandanus utilis
Originated in Madagascar, north Australia,
Pacific Islands
• Neither a pine nor a palm; dioecious trees
and shrubs; separate male and female (LPC
has a male tree)
• Leaves used for roofing material, woven
mats, hats
• Male flower is showy, fluffy white; female
fruit looks like pineapple
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Mahogany – Swietenia mahogoni
Originated in West Indies
• Straight-grained reddish brown wood valued for
beauty, durability, color; used in paneling, for
furniture, boats, musical instruments.
• Harvesting is now banned in a number of countries
(endangered)
• Variety exported currently is from Peru (majority is
illegally harvested)
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Candle tree – Parmentiera cereifera
Originated in Panama, Central/So. America
• Long hanging smooth creamy white fruits resemble
candles
• Staple in some areas; sweet like sugar cane
• Also used as cattle feed

Soursop - Annona muricata
Originated in Tropical Americas, Pacific Islands
• Called Guyabano (Philippines), Guanabana
(Central, South America), Graviola (Brazil)
• Fruit/juice (tastes like pineapple, strawberry,
melon, coconut)
• Fruit grows mainly on the tree’s trunk
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Crotons - Codiaeum variegatum
Native to Australia, South Sea islands, Malaysia and
Indonesia
• Popular as potted houseplant; favors high
humidity
• Variety of Crotons at LPC from ‘Andrew’
Croton (green and creamy white with wavy
edged) to ‘Picasso’s Paintbrush’ (thin, brushlike leaves) to green with yellow speckles, to
tricolor Crotons with red, black and yellow
curled leaves

Anthuriums and Spathiphyllum - Arum/Aroid family
• Flower structure features fleshy spike (a
spadix) most often surrounded by a curved,
often colorful leaf-like bract (spathe)
o Anthuriums – 1000 species
o spathiphyllum – 40 species
• In the conservatory a wide variety of sizes and
colors, including:
o Flamingo flowers (anthurium)
o Peace lily (spathiphyllum)

Black Bat Flower - Tacca chantrieri,
Originated in Yunnan Prov. China
• Flowering plant in the yam family (isn’t always
in bloom at LPC)
• Black “bat shaped” flowers has “whiskers” that
can be over 2 ft long

8

Overview of the Palm Room
Coffee Plant
• When only one bean develops it is called a
peaberry.
• The fruits are called cherries
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Banana plant (not a tree) - Musa x paradisiaca
• World’s largest herbaceous perennial
• Each plant yields bananas once; plant is cut down and a
new pup grows up within 6 to 9 months

Lollipop Plant
Central and South America.
• Yellow rocket-shaped lollipops that look like
they're ready for take off
• Also called golden candle, lemon lollipop or
shrimp plant
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Sensitive plant – Mimosa pudica
Originated in Asia, West Africa,
• A crowd pleaser since it “dies” or wilts when
touched
• Scientists believe it is a defense to startle and
fend off herbivores
• Plant is able to lose turgor pressure
temporarily; plant rebounds in about 10 to 15
minutes
• In Asia it is called shy grass; in Spanish- speaking
countries it is called sleeping and waking
• Flowers are small, round, purple and fluffy
• Pollinated by wind or insects
• Invasive and now found throughout the tropics
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Panama Hat plant - Carludovica palmata
• Palm-like leaves but belongs to an unrelated
family
• Takes about six leaves to make a Panama hat –
hat made famous when Teddy Roosevelt and
others wore at the Panama canal
• Mostly produced in Ecuador

10

Welcome to the Jungle (Palm House)
Jeremy Kemp (2014)
I. History
A. Designed by Joseph Lyman Silsbee
B. Vestibule and Palm House completed and opened to the public in 1892.
1. Terrace and vestibule were removed in 1925
2. Lobby and bathrooms were then updated in 1954.
II. Structure (Overhead)
A. The Palm House measures 167 feet wide, 69 feet deep, and 52 feet at the apex.
B. The glass and iron of the Moor inspired domes is supported by eight concrete•
reinforced, iron columns in the center and 22 smaller ornate pillars along the inner
perimeter of the house.
III. Structure (Within)
A. The Goldfish Pond
1. The front pond and waterfall, which feature various Goldfish, and an ever
changing selection of potted aquatic plant materials are part of the buildings
original design.
2. The statue in the background of the pond was sculpted by Frederick Hibbard
and is most often referred to as "Garden Figure" or "Fountain Girl". She was
first cast in plaster in 1930 for an exhibition at the Merchandise Mart. In
1940,the elegant sculpture was recast in pink marble for installation in Jackson
Park. After construction delays prevented that placement, she was donated to
the Chicago Park District. The "Garden Figure" has been greeting conservatory
visitors ever since.
B. The walkway
1. The present red concrete pathway appears to have been poured and
detailed in the mid-1950's as the names and dates from that era's
employees have been carved into various portions of the concrete.
2. The porous Tufa rock which lines the pathways and planting beds is an original
feature which allows ferns, mosses, and other creeping plants to flourish.
● Tufa is a soft, friable, and porous calcite rock deposited from calcium
carbonite. While the rock material was once imported from Starved Rock
State Park in southern Illinois, we now fabricate replacement pieces from a
mix of organic materials and cement called Hypertufa.
C. The Drains
1. The outer edge of the walkway is outfitted with various ceramic pipes (drains)
which lead to the area between the rear of the planting bed and the glass. This
allows us to irrigate freely without the worry of standing water in the
walkway.
D. The Beds
1. The planting beds consist of approximately 2.5 feet of palm soil (a mix of
sand/peat/bark) over a one foot drainage layer of sand. The arguably natural
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soil of Lincoln Park sits beneath the sand.
● As most of the tropical plantings have rather shallow root systems, the
palm soil offers ample space for growth.
IV. Maintenance
A. Temperature- Year-round, we aim to maintain a range of 65-70 degrees (F) in the
overnight hours and 70-75 degrees (F) in the daytime.
1. Nineteenth century air conditioning- Each of the eight interior columns is
outfitted with a wheel and chain system which opens and closes the vents to
allow for air flow in the warmer seasons.
2. Two wheels on the northeast and northwest of the Palm House open the
steam main to draw heat to the registers located behind the outer planting
beds and overhead. Steam heat is available from October through May.
B. Humidity- While most of these plants do not like to be constantly sitting in water, they
do appreciate humidity levels between 60-70%. The Tufa rock and walkways are
misted on a regular basis to ensure these levels.
C. Fertilizer- The entire Palm House receives a soaking (both foliar and roots) of varied
fertilizer mixtures once weekly during the spring and summer months but just once
every other week in the autumn and winter months when growth is minimal. The palm
trees all receive two doses of a powdered supplement each year.
D. Pruning- Light pruning and deadheading is performed on a daily basis to help keep the
plants healthy, pest-free, and to prevent them from growing into one and other. Once
a year (in early spring), however, a cherry picker is utilized to complete a circuit of
hard pruning on those trees, vines, and other plantings which have become
overgrown. Palm trees which have stretched to the glass must be removed to make
room for new plantings.
E. Irrigation- The Palm House is spot watered by hand on a daily basis and receives
intermittent soakings depending on season and sunshine. There is no formal
irrigation system in place.
F. Pollination- The open doors, vents and windows in the warm seasons allow natural
pollinators such as butterflies, and bees to work their magic in the Palm House. Those
plantings which require more tropic specific pollinators such as the Sausage, Cacao,
and Calabash trees require hand pollination with small makeup brushes.
G. Pest Control- In an effort to minimize the use of caustic chemicals and pesticides, we
utilize beneficial insects (ladybugs, cryptolaemus, etc.) to keep mites, mealy bugs,
aphids, and other pests in check.
1. A resident population of Praying mantids is also encouraged to thrive in the
house. Though they do prey on many of our pollinators, their benefits
outweigh the negative aspects.
V. The Families Most Represented
A. Arecaceae (Palmae)- The Palms
1. Identifiable by one of three leaf shapes:
a. Fan-leaf- palmate leaves with points similar to the fingers of an
12
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outstretched hand. The Bismarck palm is a good example of this form.
b. Feather-leaf- pinnate leaves which resemble the form of a feather. The
Coconut palm is the most recognizable of this form.
c. Bipinnate- Possess a secondary leaf stem attached to that of the primary
stem with leaflets connected to the secondary stem at regular intervals.
This group is best exemplified by the Fishtail Palms.
2. Over 2,000 species on record of which only 130 grow outside the tropics.
3. The flowers grow on special branches called inflorescence.
4. Fruit is most commonly a single seed surrounded by flesh.
5. The Palm House currently houses 40 varied species of palm representing 27
differing genera. The palms range in height from 2-50+ feet.
6. Native to both desert and rainforest.
7. Palms first appear in the fossil record approximately 80 million years ago, many
species of which still grow today.
8. The Scheelea Palm is our oldest representative of the Arecaceae family. It was
grown from a seed in 1926.
B. Araceae (The Arum or Aroid family)
1. This shade thriving family is distinguished by the commonality of its flower
structure which includes a fleshy spike inflorescence called a SPADIX which is
most often surrounded by a curved leaf-like bract called a SPATHE.
2. The Genera (represented in the Palm House)
a. Anthurium- A large genus of nearly 1000 species, the most iconic being the
Flamingo Flowers.
b. Caladium
c. Spathiphyllum- genus of 40 species most often represented by the Peace
Lilies.
d. Philodendrons- A large genus with nearly 900 species most of which
can be found climbing trees and other structures.
e. Dieffenbachia- Called "Dumb Cane" for its poisoning effect on the throat
by needle-shaped crystals of calcium oxalate called Raphides.
f. Alocasia- A genus of nearly 80 species including the African Masks.
g. Colocasia- A genus of over 25 species including the Taro used in Poi.
h. Xanthosoma- A genus of approximately 50 species including various
Elephant Ear varieties. The corms (roots} of many of these species are also
consumed.
i. Aglaonema- A genus of approximately 40 species including Chinese
Evergreens.
C. Acanthaceae (The Acanthus family}
1. Typically have small flowers emerging from often showy bracts.
2. The genera (represented in the Palm House}
3. Aphelandra- A genus of 170 species including the Zebra Plant.
4. Odontonema- A small genus including various colors of Fire Spike.
5. Pachystachys- A small genus represented by the Lollipop and Golden
Shrimp Plants.
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6. Justicia- A large genus of approximately 420 species including Brazilian
Plume and Shrimp Cocktail Plants.
7. Fittonia- A genus of 15 species including the Pink Snakeskin and Nerve
Plants.
D. Musaceae (The Banana family}
1. Not a tree but the largest herbaceous perennial on earth. The psuedostems
(trunks} arise from underground rhizomes and can deliver 2-9 foot leaves.
2. While native to tropical southeast Asia, bananas are now grown in over 107
countries.
3. Most economic bananas are valued not for superior flavor but for
transportability.
E. Heliconiaceae
1. Often called "wild bananas" in Caribbean due to leaf similarities.
2. Species range from 3 (Parrot's Beak} - 30 (Lobster Claw) feet.
3. The showy bracts which form on panicles can be pendulous or upright. Each
contains small true flowers within its cup.
F. Zingiberaceae (The Ginger family}
1. A large family of 52 genera and over 1300 species.
2. Ginger, turmeric and cardamom are all derived from this family.
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The following is excerpted, modified, and updated from the U.N. Food and Agricultural
Organization document: “Non-Wood Forest Products 10: Tropical Palms” by Dennis Johnson
http://www.fao.org/docrep/018/x0451e/x0451e.pdf
Palms are monocots, included in the section of Angiosperms characterized by bearing a single
seed leaf. Scientifically, palms are classified as belonging to the family Arecaceae, are perennial
and distinguished by having woody stems.
The palm family consists of six subfamilies, each representing a major line of evolution. About
200 palm genera are currently recognized. The number of palm species is much less precise
because of conflicting concepts by palm taxonomists as to what constitutes a distinct species,
and the need to revise a number of large genera. In the literature, the number of palm species
is often given as approximately 2600, a figure that can be used to give an idea of the taxonomic
complexity of the palm family.
Growth Habit:
The stem or trunk is a principal means of describing and identifying palms. There are five basic
stem types: solitary, clustering, aerial branching, subterranean branching and climbing. The first
two types are not mutually exclusive; in some instances the same species may exhibit either a
solitary or clustering habit.
Solitary palms. (Fig. 1-1,C). The single-stemmed growth habit is very common and is
characteristic of many of the palms cultivated for ornamental and economic purposes. Great
variability exists in both the height and diameter of solitary palms. At one extreme is the
ornamental potato-chip palm (Chamaedorea tuerckheimii) which has a stem no larger than the
shaft of a pencil and may reach a height of only 30 cm. At the other extreme are the Chilean
wine palm (Jubaea chilensis) with a stem diameter up to 2 m and the Andean wax palm
(Ceroxylon alpinum) which may reach a height of 60 m. The economic disadvantage of solitary
palms is that they must be propagated by seed and are vulnerable to fatal damage to the single
growing tip.
Clustering palms. (Fig. 1-1,B). Multiple-stemmed palms are also quite common. From a
common root system, the palm produces suckers (basal offshoots) at or below ground level; the
suckers growing to maturity and replacing the oldest stems as they die. Clustering palms may
be sparse or dense; in the latter they may form thickets. Numerous examples of clustering
palms are found among the popular ornamental species of the genus Chamaedorea; another is
the date palm (Phoenix dactylifera). However, the date palm, in formal cultivation, typically has
its suckers removed giving it the appearance of a solitary palm. Many clustering palms can be
propagated by separating and transplanting young suckers, making them easier to cultivate.
Aerial branching palms. (Fig. 1-1,A). Aerial branching in palms is unusual and only found
naturally in species of the genera Hyphaene and Dypsis, as well as in the rattan genera
Korthalsia and Laccosperma. Branching occurs by equal forking (dichotomous branching) at the
growth point and, in Hyphaene compressa, may occur as many as five times. Because of
15
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sublethal damage to the growing point by insects or a physical force such as lightning, aerial
branching can occur abnormally in solitary palms. Examples of this are found in the coconut
(Cocos nucifera) and palmyra (Borassus flabellifer). No technique has yet been devised to
induce abnormal aerial branching for economic purposes.
Subterranean branching palms. (Fig. 1-1,D). Subterranean branching occurs by at least two
processes. Nipa palm (Nypa fruticans) is an example of dichotomous branching; the salak palm
(Salacca zalacca) is representative of lateral branching and is similar to the type of branching
which takes place in dicots with branches developing from the growth of lateral meristems.
Palms producing subterranean branches by either process can be vegetatively propagated by
separating and transplanting individual branches.
Climbing palms. (Fig. 1-2). About 600 species of palms in 15 genera have a climbing growth
habit. Most noteworthy is the genus Calamus--the largest genus in the palm family with
approximately 350 described species--source of nearly all commercial rattan. The majority of
climbing palms are also clumping palms, sending out new shoots from the root system.
Initially erect, the slender stems seek out trees for support and climb up into the forest canopy
by means of recurved hooks and spines growing on the stem, leaves and inflorescences. In all
climbing palms the leaves are pinnate and grow along the stem instead of forming a dense
crown. The stems of climbing palms, more often referred to as canes, are solid in contrast to
bamboo poles which are almost always hollow.

Leaves
Palm leaves are as variable as palm growth habits. In a forest setting, the leaves of palms are
generally large and in many instances spectacular, making them a key aspect of identification.
Palms typically bear their leaves, frequently referred to as fronds, in a crown at the top of the
stem. Some exceptions to this leaf arrangement occur, such as in the ornamentally-popular lady
palms (Rhapis spp.) which have leaves distributed along the upper stem. Among the
acaulescent (stemless) palms, leaves may appear to be emerging from the root system but are
in fact growing from the subterranean stem.
Four basic forms are characteristic of palm leaves: pinnate, palmate, bipinnate and entire.
Pinnate leaves. (Fig. 1-3,D) Pinnate leaves are the most common type found in the palm family.
They are divided into leaflets attached to a central leaf axis (the rachis) and often resemble a
feather, hence palms bearing such foliage are often referred to as being feather-leaved or
simply feather palms. Pinnate leaves exhibit an extreme size-range in the Palmae, varying from
(including the petiole) well under 1 m in length in species of Chamaedorea to 25 m long in
Raphia regalis. The latter is reputed to be a world record for the plant kingdom. All five major
economic palms have pinnate leaves: coconut (Cocos nucifera), African oil palm (Elaeis
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guineensis), date (Phoenix dactylifera), betel nut palm (Areca catechu) and pejibaye (Bactris
gasipaes).

Figure 1-1. Palm Growth Habits I. A. An aerial branching palm, the doum palm (Hyphaene
thebaica). B. A clustering palm, the sealing wax palm (Cyrtostachys renda). C. A solitary palm,
the carnaúba wax palm (Copernicia prunifera).
D. A subterranean branching palm, the nipa palm (Nypa fruticans).
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Figure 1-2. Palm Growth Habits II. A climbing palm, the rattan palm (Calamus sp.). A. Bare
section of old stem. B. Young shoot. C. Spiny leaf sheath. D. Flagellum. Redrawn from Jones,
1995.

Palmate leaves. (Fig. 1-3,A) These are also known as fan-leaved or fan palms. Palmate leaves
have extended leaf parts (lamina) which are circular or semi-circular, divided into segments and
radiate out from the point where they are attached to the petiole. Laminae may be slightly
divided to being divided nearly to the leaf base. In size, leaves may be not much larger than a
human hand in the lady palms (Rhapis spp.), to a maximum of 5 m across such as in the talipot
palm (Corypha umbraculifera). The most important economic palm with palmate leaves is the
palmyra palm (Borassus flabellifer).
Bipinnate leaves. (Fig. 1-3,C) Bipinnate means twice-divided and gives leaflets (pinnules) a
resemblance to a fishtail. This leaf type is rare in the Palmae, apparently restricted to Caryota
spp., the fishtail palms. Individual fronds are as much as 4 m long and 3 m wide, depending
upon the species.
Entire leaves. (Fig. 1-3,B) Entire leaves have a basic structure that is similar to pinnate leaves
except that they are simple and undivided. Only about five palm genera have species with
entire leaves; the largest and most beautiful is the diamond-shaped leaf of Johannesteijsmannia
magnifica.
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Figure 1-3. Palm Leaf Types. A. A palmate leaf, as in the Mexican fan palm (Washingtonia
robusta). B. An entire leaf, as in the necklace palm (Chamaedorea geonomiformis). C. A
bipinnate leaf, as in the fishtail palms (Caryota spp.). D. A pinnate leaf, as in the nipa palm
(Nypa fruticans).

Fruits
In the palm family as a whole, from as little as three years to 40 years or more are required
before individual palm species reach maturity and begin to flower and produce fruit.
Examples of rapid sexual maturity are found among Chamaedorea spp., whereas the buri palm
(Corypha utan) is one of the slowest to mature.
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Habitats
Geographically, palms can be found in habitats ranging from southern France where the
European fan palm (Chamaerops humilis) naturally occurs at 44o north latitude, to Chatham
Island, New Zealand, at 44o south latitude, where the shaving brush palm (Rhopalostylis sapida)
is native. However, despite this impressive spread of latitude, the overwhelming majority of
palm species are native to the tropical regions of the earth. Dowe (1992) estimated that only
about 130 palm species occur naturally beyond the tropical latitudes (23.5 o N. & S.).
Detailed data do not yet exist on a global basis as to the precise habitat of each palm species,
and therefore it is somewhat difficult to discuss palms in terms of common habitat types.
Nevertheless, on the basis of what we do know, palm habitats can be generalized into five
types: forest habitats; montane habitats; grassland and scrubland habitats; desert habitats; and
unusual soil-type habitats.
Forest habitats. Included here are both closed forests and open forests. Palms are
predominantly forest species, as evidenced by two recent studies in South America. According
to a habitat characterization of native Peruvian palms, 90 percent of the species occur in forests
(Kahn and Moussa, 1994); across the continent in the Brazilian state of Espírito Santo, part of
the Atlantic Forest, Fernandes (1993) did a similar study and found that 27 of the 30 native
palms (90 percent) also were forest species.
Within tropical forests, individual palm species may be tall enough to be emergent and to form
a part of the canopy or they may be understory species of short stature adapted to shady
conditions. From the standpoint of forest degradation or destruction, it is the understory
species which seldom survive, whereas some emergent species may appear actually to thrive as
a result of disturbance.
The tropical forest habitat is not homogenous. Apart from the lands of adequate drainage,
there are some areas subject to poor drainage or periodic flooding. Such areas are
characterized by distinct vegetation associations with palms often playing a principal role. In
South America, for example, the moriche palm (Mauritia flexuosa) forms extensive almost pure
stands where conditions are swampy. To cite an example from Africa, the wine palm of West
Africa, Raphia hookeri, is abundant in coastal freshwater swamps. And in Southeast Asia, the
nipa palm (Nypa fruticans) forms dense stands in estuaries of brackish water.
Well-drained coastal areas forming a part of the tropical forest habitat likewise have some
distinctive palm communities. The best example of this is the coconut palm (Cocos nucifera).
Montane habitats. Tropical montane habitats are generally defined as being above 1,000 m.
Any combination of lower temperatures caused by altitude, extremely wet conditions due to
clouds and complex topography creates unique ecological niches to which certain palm species
have become adapted. The Andean wax palms (Ceroxylon spp.), for example, are found only in
montane forests. In Africa, the Senegal date palm (Phoenix reclinata) occurs both in lowland
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and montane forests. The montane forests in Asia do not appear to have any palm genera
unique to the habitat but do have numerous species of genera common in the lowlands, such
as the rattans (Calamus spp.)
Grassland and scrubland habitats. There is less palm species diversity in grasslands and
scrublands, but the palms that do occur may be present in fairly large populations. Examples
are the carnaúba wax palm (Copernicia prunifera) of northeastern Brazil, the vegetable ivory
palm of Africa (Hyphaene petersiana) and the palmyra palm (Borassus flabellifer) of Asia. In
apparently all instances, palms in these habitats are found in association with some water
source, e.g. stream valleys, perched water tables or the like.
Desert habitats. These dry habitats are generally defined as areas receiving less than 254 mm
of annual rainfall and represent true desert. Palms in a desert habitat are often referred to as
oasis palms. The occurrence of palms in such dry habitats appears, in most cases, to represent
relict distributions from previous geologic periods of more favorable rainfall conditions.
Examples of oasis palms are the date palm (Phoenix dactylifera), California fan palm
(Washingtonia filifera) and the Central Australian cabbage palm (Livistona mariae).
Unusual soil-type habitats. Soils derived primarily from limestone can produce extremely basic
soils which support a distinctive flora. The same is true of very acidic soils rich in heavy metals
(chromium, iron, copper or manganese), which are often referred to as being ultrabasic or
serpentinic soils. Certain palm species tolerate such extreme soil conditions. A number of palms
in the Caribbean region are adapted to limey soils, such as the thatch palms (Thrinax spp.). In
the Pacific island of New Caledonia, to cite another example, ten of the native palm species are
found only on serpentinic soils.

False Palms
The term "palm," correctly-applied, refers to plants which are members of the Palmae, but by
popular usage has also been applied to plants which resemble palms in some ways. At least
seven plants have a common name which includes the word "palm," but which are not palms in
the scientific sense. It is useful to clear up this confusion and dispense with the false palms as
being beyond the scope of this study.
Traveller’s palm. (Fig. 1-5,A) Ravenala madagascariensis, Strelitziaceae family, is a woody tree
with a palm-like stem. It is native to Madagascar and widely cultivated as an ornamental
throughout the tropics. Individual leaves bear greater resemblance to a banana plant (to which
it is related) than a palm; they are arranged in two distinct ranks in the same plane forms a fanshaped head. Flowers of the traveller’s palm are similar to those of the bird-of-paradise plant.
The vernacular name of the traveller’s palm is said to derive from the fact that the cup-like leaf
bases hold water which travellers could drink.
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Sago palm. (Fig. 1-5,B) Major confusion is associated with this common name because it refers
to the true palm Metroxylon sagu as well as to the palm-like Asian cycad Cycas revoluta, in the
family Cycadaceae. Both the stem (which is sometimes branching) and the terminal crown of
pinnate leaves of Cycas revoluta are similar to those of a true palm. However, Cycas revoluta
leaves are stiff and borne as a rosette not singly as in palms; the male inflorescence resembles a
cone, a key identifying character. Cycas revoluta is the most widely cultivated cycad. Edible
starch, "sago," can be extracted from the stem of both Metroxylon sago and Cycas revoluta,
which explains the shared common name.
Palm lily or ti palm. (Fig. 1-5,C) The popular ornamental plants Cordyline australis and
C.terminalis of the agave family (Agavaceae) bear these common names. They are native to,
respectively, New Zealand and East Asia. The branching habit gives the palm lily a resemblance
to the branching palm Hyphaene, but has sword-like leaves crowded together at the end of the
branches. These two species of Cordyline resemble plants in the genus Dracaena, with which
they are often confused.
Screw palm. (Fig. 1-5,D) This common name is applied to Pandanus spiralis and other species in
the genus of the Pandanaceae family. Native to Australia and tropical Asia, its morphology
somewhat resembles the branching Hyphaene palm. The screw palm’s sword-like leaves form
tufted crowns and the tree bears large pineapple-like fruits. Where Pandanus spp. occur, leaves
are widely used for weaving mats, baskets and so on.
Palm fern. This plant is indeed a fern and not a palm. Its scientific name is Cyathea
cunninghamii, originating from New Zealand and Australia, and it is a member of the tree-fern
family, Cyatheaceae. This tall, slender plant has a single stem and pinnate leaves somewhat
resembling those of a true palm.
Palm grass. The scientific name for this perennial Asian grass, Setaria palmifolia, is an
indication that the entire leaves resemble those of certain palms. It is classified as belonging to
the grass family, Gramineae/Poaceae.
Panama hat palm. This plant is a monocot like a palm but is a member of the Cyclanthaceae
family and bears the binomial Carludovica palmata. With its palmate leaf, this stemless
understory plant of the lowland forests of Central and South America, is often mistaken for a
true palm. The common name comes from the use of the fiber of young leaves to weave high
quality hats.
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Figure 1-5. False Palms. A. The traveller’s palm (Ravenala madagascariensis). B. The sago palm
(Cycas revoluta). C. The palm lily or ti palm (Cordyline spp.). D. The screw palm (Pandanus
spiralis).
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The following is excerpted, modified, and updated from the U.N. Food and Agricultural
Organization document: “Non-Wood Forest Products 10: Tropical Palms” by Dennis Johnson
http://www.fao.org/docrep/018/x0451e/x0451e.pdf
Pre-industrial indigenous people of the past as well as of the present have an intimate and
direct relationship with the renewable natural resources of their environment. Prior to the
Industrial Age, wild and cultivated plants and wild and domesticated animals provided all of the
food and most of the material needs of particular groups of people. Looking back to those past
times it is apparent that a few plant families played a prominent role as a source of edible and
nonedible raw materials. For the entire world, three plant families stand out in terms of their
past and present utility to humankind: the grass family (Gramineae), the legume family
(Leguminosae) and the palm family (Palmae). If the geographic focus is narrowed to the tropical
regions, the importance of the palm family is obvious.
The following discussion sets out to provide an overview of the economic importance of palms
in earlier times. No single comprehensive study has yet been made of the historical role of
palms in human culture, making this effort more difficult. A considerable amount of
information on the subject is scattered in the anthropological and sociological literature as part
of ethnographic treatments of culture groups throughout the tropics. Moreover, historical uses
of products from individual palm species can be found in studies of major economic species
such as the coconut or date palms. It should also be noted that in addition to being highly
utilitarian, palms have a pivotal role in myth and ritual in certain cultures.
Three different but complementary approaches are taken to elucidate the historical role of
palms in human culture. An initial approach is to look at ancient and traditional palm products,
which deals mostly but not exclusively with subsistence palm uses. Next, case studies of
indigenous groups and their particular array of palm uses are presented. Finally, the subject of
palm domestication is addressed.
Ancient and Traditional Palm Products
The assortment of products that have been derived from palms at some time or another is
indeed impressive. Although now somewhat dated, one of the best and concise summaries of
palm usage can be found in Dahlgren (1944). Balick and Beck (1990), in their excellent
bibliography, compiled a list of 388 keywords to describe palm products. The bibliography
editors broke down these many products into a dozen major classes, as follows: beverages;
building materials; chemicals and industrial products; cosmetics and hygiene; feeds; fertilizers;
food; fuel; handicrafts; medicines and rituals; ornamental plants; and structure and shelter.
Handicrafts represent the largest class with 162 products and is divided into nine subclasses.
As a means of demonstrating some of the oldest human palm uses, the foregoing product
classes are followed and one or more individual examples cited within each class, except in the
instance of handicrafts where subclasses are included. It is not the intention here to describe in
detail the processing of particular palm products, but instead to give a historical perspective
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through examples that will aid in better understanding the current situation and the potential
for palm product development, subjects to be dealt with in future chapters of this report. In
choosing the examples presented below, preference was given, whenever possible, to
traditional products directly used by local populations. Selected bibliographic references are
provided.
Beverages. Palm wine or toddy is an ancient beverage derived from the sap of a number of
different palm species, and serves as an appropriate example of a beverage. The sap is obtained
by tapping and collecting the liquid in a receptacle from the inflorescence of the tree employing
sophisticated techniques that must have required considerable trial-and-error experimentation.
Tapping the stem or felling the tree are also means of obtaining sap that are much simpler.
There is no difference in the quality of the sap obtained from the different methods. Because of
the presence of naturally-occurring yeast, the sweet palm sap ferments within hours into a mild
alcoholic beverage.
Palm tapping for beverage purposes is a pantropical practice, but has its greatest historical
depth in Asia and Africa. In Asia, several palm species are traditional sources of palm wine;
among them are the coconut (Cocos nucifera), the palmyra (Borassus flabellifer), the wild date
(Phoenix sylvestris) and nipa (Nypa fruticans). Hamilton and Murphy (1988) describe tapping of
nipa palm in Southeast Asia. The African continent has a long tradition of palm wine
production, for example from the African oil palm (Elaeis guineensis), the doum palms
(Hyphaenespp), the raffia palms (Raphia spp.), as well as the Senegal date palm (Phoenix
reclinata). Essiamah (1992) provides a description of palm wine production in West Africa from
the African oil palm; Cunningham (1990a,b) reports on the tapping of Hyphaene
coriacea and Phoenix reclinata in southeastern Africa. Tapping palms for the production of palm
wine in Latin America and the Caribbean also has a long history, but the practice is uncommon
today. The best example of a wine palm in South America is the moriche palm (Mauritia
flexuosa) (Gumilla, 1963).
Building Materials. Within this class of products is one of the oldest and most ubiquitous palm
product of all: thatch. Palm thatch is widely used for temporary and more permanent
structures. The leaves of virtually all palms can be used for thatch, whether they are pinnate,
palmate or entire in shape. This palm use is so widespread that there is almost no need to give
examples of particular geographic areas or palm species. Bomhard (1964) provides a good
summary of the various ways palms are utilized in building houses. An annotated bibliography
of palm leaf and stem use was compiled by Killmann et al.(1989). Leaf sheath fiber may also be
used for thatch. Arenga pinnata, for example, is a source of very durable thatch of this type,
lasting 50 years or more (J. Dransfield, pers. com.)
Utilizing palm thatch is simple. Leaves are cut from the palm, generally selecting leaves that are
younger and more flexible. Transported to the construction site, the leaves are attached
individually to a roof frame in an overlapping fashion beginning at the lowest point. When a
palm is exploited that has small leaves, the leaves may be attached to a stick in the form of a
panel before being affixed to the roof. The small understory Amazonian palm Lepidocaryum
tenue is used in this manner. A palm-thatched roof is light-weight and, if tightly made,
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remarkably waterproof. But at the same time it is porous, allowing air movement and the
escape of cooking-fire smoke. A roof will last for a few years, the length of time depending
upon the local climate and the type of palm leaf used.
Chemicals and Industrial Products. Clearly this class of products is modern. Nevertheless an
original traditional palm product can be mentioned. Dragon’s blood is the common name for
the red resinous exudation which occurs on the scales of fruits of the Southeast Asian rattans
Daemonorops didymophylla, D. draco and related species. (The original source ofdragon’s blood
was Dracaena spp. in the Agave family). This resinous substance was a dye source for coloring
cloth, woven mats and the like among indigenous peoples and in the 19th Century was adopted
for industrial use in Europe as both a varnish and dye. In the traditional medicine of Southeast
Asia, dragon’s blood was used to treat stomach ailments, a use carried over into European
medicine for a time (Burkill, 1966). Apparently dragon’s blood continues to be of industrial use
as a resin and is commercially available (Merlini and Nasini, 1976).
Cosmetics and Hygiene. Palm oils in general have a wide variety of household and industrial
uses (see Hodge, 1975). An example within this product class can be cited from Madagascar
where mesocarp oil of the raffia palm (Raphia farinifera) has been employed as a traditional
hairdressing (Sadebeck, 1899).
Feeds. Cattle can be fed fresh young palm leaves if there is a shortage of better forage, as
occurs in tropical areas subject to a protracted dry season. Leaves are cut and brought to the
cattle and may or may not be chopped into smaller pieces to make them easier to consume. If
the palms are of low enough stature, cattle and other livestock may forage on them directly. In
Paraguay, leaves of the mbocaya palm (Acrocomia totai) provide forage (Markley, 1953). Palm
fruits in general are eaten by pigs.
Fertilizer. Traditional palm exploitation indirectly produces quantities of organic matter such as
waste fruit parts, leaves and stalks suitable for incorporation into garden soil as fertilizer.
Food. This class of palm products represents the most important in economic terms since it
includes vegetable oils. Best known are the coconut (Cocos nucifera) and the African oil palm
(Elaeis guineensis), both now commercially cultivated as sources of oil throughout the tropical
realm. In addition, there are a number of Neotropical oil palms of lesser importance (see Balick,
1979a).
There are two types of oil derived from the palm fruit: mesocarp oil and endosperm (kernel) oil.
Both types have a long history of pre-industrial utilization for culinary and other purposes
throughout the tropics. The African oil palm is a good example because it is a source of both oil
types; the mesocarp and the kernel each containing about 50 percent oil. In this palm, oil can
be extracted from the fleshy mesocarp most easily. Fruits are fermented for a few days,
pounded to remove the pulp which is boiled in water and the oil skimmed off. Mesocarp oil
remains liquid at ambient temperatures in the tropics. Extraction of kernel oil requires crushing
the kernels and mechanically pressing the resultant cake to express the oil.
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Fuel. The simplest fuel usages of palms are exemplified by the burning of dry palm leaves,
petioles, stem wood and fruit husks of some species such as the coconut. Often such fuels
represent using by-products of the extraction of some other palm product. This palm use is
ubiquitous.
Handicrafts. This class of palm products is exceedingly large and for that reason has been
subdivided into nine subclasses.
Agricultural Implements. Climbing loops are traditional devices often made from palm leaf
fiber, midribs or petioles. They are employed as an aid in climbing palms to harvest fruit, leaves
or to tap the tree for sap; loops are, of course, used to climb trees other than palms for similar
purposes. There are a number of different styles of climbing loops across the tropics. A type
employed in West Africa is made from the petiole and leaf fiber of the African oil palm. It
encircles both the tree trunk and the climber, permitting him to have his hands free to tap, in
many cases, the same palm species which has provided materials for the climbing loop.
Clothing. The classic example of this palm use is a hat made from palm leaf material, a use
found throughout the tropics. Young pinnate and palmate leaves of virtually any palm species
serves for hat making. The weave may be coarse or fine depending upon how thin the leaflets
are stripped and the amount of time invested by the artisan. Leaf fiber can also be woven into
cloth and made into clothing. Raphia fiber is used extensively for this purpose in Madagascar
even today (J. Dransfield, pers. com).
Furniture. Hammocks represent an article of furniture often made from fiber extracted from
young palm leaves. In South America, the pinnate-leaf chambira palm (Astrocaryum chambira)
is the preferred palm fiber source (Wheeler, 1970). The fiber is made into string and then
woven into an open mesh hammock. The word hammock is Amerindian in origin and the
weaving and use of hammocks appears to be restricted to the Neotropics as an ancient and
modern practice.
Games and Toys. A variety of simple objects for children to play with in the tropics are
fashioned from palm leaves and petioles. Certain games involve palm products. In Southeast
Asia, for example, hollow balls made of wound rattan strips are kicked in a game played by
children and adults. Historically, in Sri Lanka, a variety of coconut was cultivated with an
exceptionally thick shell (endocarp) for a game called "fighting coconuts." The game involves
two competitors each clutching one of these special coconuts. The contest entails striking the
coconuts together until one breaks, the holder of the intact nut being the winner.
Household Items. Sieves represent examples of ubiquitous household items made from palm
fiber throughout the tropical regions. Thin strips of leaflets are woven in a square or diagonal
pattern to produce a rectangular or round sieve. Wood sticks are often incorporated into the
edge to prevent fraying and make the sieve easier to handle.
Jewelry. Among many cultural groups in the tropics necklaces traditionally are made by
stringing small palm seeds. The hard endosperm of the Caroline ivory nut palm (Metroxylon
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amicarum), native to the Caroline Islands in the Pacific Ocean, is carved into beads and buttons.
Musical Instruments. In addition to the use of palm fiber to make strings for musical
instruments, drums can be made from hollowed-out palm stems. The palmyra palm (Borassus
flabellifer) has reportedly been used for this latter purpose in parts of Asia.
Stationery and Books. Palm leaves were an ancient writing material in India, perhaps as old as
written language itself. Segments of the palmate leaves of the talipot palm (Corypha
umbraculifera), as well as some other palms, were written upon with a metal stylus. Examples
of these palm leaf manuscripts are preserved in museums.
Weapons and Hunting Tools. Palm wood is widely used for this purpose. For example,
indigenous people in the Philippines utilize the hard outer wood of the palms in the genus
Livistonato make bows and spear shafts (Brown and Merrill, 1919).
Medicines and Ritual. Throughout their range palms are sources of folk medicines and are a
part of rituals. Dragon’s blood resin (see Item 3 above) is burned as incense in witchcraft rituals
in the United States and is sold in shops specializing in products associated with magic.
An example combining medicinal and ritual use is found in the betel nut palm (Areca catechu).
Large numbers of people in Asia and Polynesia have for millennia chewed betel seeds mixed
with fresh betel pepper leaf and a bit of slaked lime; it is the classic Asian masticatory. The betel
nut contains an alkaloid that is mildly narcotic (see Table 9-1).
Ornamental Use. Flowers are universally used as decorations for many types of rites and
ceremonies. In the tropics, branches of palm inflorescences are often employed. Sprigs of
coconut flowers, for example, are used in India and Sri Lanka for wedding decorations.
Structure and Shelter. This is another huge class of palm products. A couple of the less common
uses are the rigging of sailing vessels with thin rattans rather than rope in Indonesia, and the
use of entire stems of the caranday palm (Copernicia alba) as utility poles in Paraguay.
The product classes employed in this section portray the great variety of palm products, past
and present, and cover every aspect of material culture. But that does not explain everything
about palms and human culture. Apart from their value as a source of useful products, palms
are also of general interest simply because of their beauty and symmetry, which may help to
explain the role of palms in religion and folklore.

28

Historical Role of Palms in Human Culture
Case Studies: Indigenous Groups and Their Use of Palms
Shifting away from a product approach to a focus on specific indigenous groups and their
utilization of palms provides another dimension to this discussion. For this purpose, accounts of
palm use have been taken from studies in Asia, the Pacific, Africa and Latin America. Criteria for
selection of the case studies were as follows: focus on a particular indigenous group, local as
well as scientific names of the utilized palms were known and palm use was described in some
detail. Moreover, an attempt was made to have the case studies represent widely separated
geographic regions and a diversity of local palm species diversity. The four case studies chosen
describe the Iban of Sarawak, the Shipibo of Amazonian Peru, the Kwanyama Ovambo of
Namibia and the Trukese of the Caroline Islands of Micronesia in the Pacific. The grammatical
present tense is used in this section to refer to both past and present palm uses.
(Abridged. Please go to the web page to read this section.)

Palm Domestication
A final perspective on the historical palm use can be realized through examination of the
subject of palm domestication. Domestication of a particular palm species represents the endpoint of a continuum that begins with utilization of wild palms (Clement, 1992). Over time,
utilization leads to some level of management of wild populations; in turn this can result in the
palm being brought into cultivation. At the point where cultivation begins, true selection also is
assumed to begin for the cultivator will gather for propagation fruit or suckers from plants
which have certain desirable qualities such as rapid growth, large fruit size or the like. Over
many plant generations cultivated palms will come to exhibit morphological and genetic
characters markedly different from their wild relatives; they are then deemed to be
domesticated.
Five palm species are clearly domesticated and all are currently major economic species: betel
nut palm (Areca catechu), coconut palm (Cocos nucifera), date palm (Phoenix dactylifera),
African oil palm (Elaeis guineensis) and pejibaye or peach palm (Bactris gasipaes).
The palm domestication process is driven by an economic interest in one key product, as is
generally the case in plant domestication. The principal product is in some instances mutually
exclusive to another palm use; in other instances the predominance of the key economic
product may overshadow other useful products of the same palm and preclude development of
the palm in a more integrated fashion. This situation can be remedied by promoting greater
understanding of the inherent multipurpose character of already-domesticated palms as well as
those with domestication potential. For present purposes, it is useful to review the
domestication of the five major palms and their multipurpose character.
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Betel Nut Palm (Areca catechu)
This palm appears to have been domesticated for its hard dried endosperm which contains the
alkaloid arecoline and is chewed as a narcotic. Betel nut has a number of reported medicinal
uses. The origin of the betel nut palm is unclear because of its long history of use, the fact that
a definitely wild population has never been found and that it is but one of about 60 species
distributed in South and Southeast Asia and the Pacific. In India it has been in cultivation for as
many as 3,000 years, but is considered to have been introduced from Southeast Asia at an
earlier time (Bavappa et al., 1982).
India is the leading world producer of betel nut; in 1980-1981 there were 184,500 ha under
cultivation on plantations and small farms. Bavappa et al. (1982) devoted a chapter to
alternative uses of betel nut. The endosperm contains tannin obtained as a by-product of
preparing immature nuts for chewing and also fat comparable to coconut oil (see Table 9-1).
Currently in India the husk is used as fuel or mulch although it is a source of fiber material
suitable for hard board, paper board and pulp for paper. Leaf sheaths have traditional uses to
make containers and represent a raw material with industrial applications to manufacture
plyboard as well as disposable cups and plates. Betel nut palm leaves are used for thatch and
organic manure and the stem wood made into a variety of articles such as waste paper baskets.
The palm heart is the only food product from this palm.
Additional technical information on the betel nut palm can be found in a 1982 symposium
proceedings (Shama Bhat and Radhakrishnan Nair, 1985). An extensive bibliography on the
subject has also been published (Joshi and Ramachandra Reddy, 1982).

Coconut Palm (Cocos nucifera)
This is the most ubiquitous palm of tropical coastal areas and a species with which nearly
everyone is familiar. Origin of the coconut has long been a matter of debate, but recent
evidence (Schuiling and Harries, 1994) strongly suggests that the coconut originated in Malesia
(the region between southeast Asia and Australasia), where wild types have been found.
From its origins, the coconut was dispersed by humans and apparently by ocean currents, for
the nut will float and remain viable for three months or more. The chief criterion used in
selecting coconuts for cultivation appears to have been larger nuts with a greater quantity of
useable endosperm (coconut meat). A secondary factor may have been more rapid
germination. When the coconut was domesticated is an equally difficult question to answer.
Child (1964) cites evidence that coconuts were in India some 3,000 years ago but may, like the
betel nut palm, have been introduced.
The coconut is often referred to as the "tree of life" because of its multitude of subsistence and
commercial uses (Persley, 1992; Ohler, 1984). Figure 2-1 attempts to capture the remarkable
utility of the coconut palm. Tables 9-8 through 9-12 provide technical information on the major
coconut products.
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Production data for 1994 show that Indonesia, Philippines and India are the world’s leading
producers of coconuts (FAO, 1994). The coconut’s primary commercial product is edible oil,
derived from the endosperm, which is one of the world’s most important vegetable oils. The
Philippines is the largest producer of copra and coconut oil. In 1994 the Philippines exported
852,300 mt of coconut oil, which represented 56 percent of world exports of that commodity
(Cocoinfo, 1995). Coconut is grown
under plantation conditions but
remains an important tree crop of the
small farmer who often cultivates the
palm in combination with other annual
and perennial crops, and with livestock
raising.
Numerous other studies on coconut
not mentioned above have been
published. A selection of technical
information sources includes the
proceedings of two international
symposia (Nayar, 1983; Nair et al.,
1993); a lengthy monograph (Menon
and Pandalai, 1958); a technical guide
written for small landholders
(Bourgoing, 1991); and a study of the
combining of cattle raising and
coconut growing (Reynolds, 1988).

Figure 2-1. The coconut palm (Cocos nucifera); the tree of life. Examples of end-products,
clockwise. Trunk - construction, wood, timber, plywood, furniture, picture frames, charcoal.
Leaf Sheath - bags, hats, caps, slippers. Sap - toddy, arrak, vinegar, yeast. Meat -oil, desiccated
coconut, copra cake, candy, coconut water, coconut cheese, coconut milk, jam. Heart - fresh
and pickled palm heart, animal feed. Leaves - mats, hats, slippers, midrib brooms, draperies,
bags, toothpicks, roof thatch, midrib furniture, fencing, fans, fuel, fodder. Shell - trays, buttons,
jewelry, trinkets, charcoal, activated charcoal, wood preservative, bowls, fuel. Coirdust coirdust coke, plasterboard, blocks, insulation, potting mix. Husk - rope, yarn, coir mat, coir
fiber, brushes, cushion and mattress stuffing, compost, fuel. Roots - dye stuff, medicine, fuel.
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Date Palm (Phoenix dactylifera)
This may represent the oldest domesticated palm, having originated most likely in
Mesopotamia (modern Iraq) 5,000 to 10,000 years ago. The earlier time period would place the
date palm among the most ancient of domesticated plants. Its history is obscured by the fact
that species of Phoenix freely cross to produce hybrids thereby making it highly unlikely that
wild populations of Phoenix dactylifera will ever be located.
In cultivation there exist numerous date varieties named for the fruit characteristics. Nutritional
data on one of the date varieties is provided in Table 9-23. The date palm is also a multipurpose
species, greatly relied upon for an array of products in its desert environments of limited
vegetation resources (Dowson, 1982; Barreveld, 1993). In 1994, the three leading dateproducing countries were Iran, Egypt and Iraq (FAO, 1994).
Other sources of technical information on the date palm include the following. Munier (1973)
wrote a general study of the palm; there have been two international conferences on date palm
(PFSODP, 1983; PSSODP, 1989); a lengthy bibliography of date palm has been compiled (Asif
and Al-Ghamdi, 1986); and Dowson and Aten, 1962) describe date processing in detail.

African Oil Palm (Elaeis guineensis)
(Abridged. Please go to the web page to read this section.)
Pejibaye (Bactris gasipaes)
(Abridged. Please go to the web page to read this section.)

32

Palms of the Lincoln Park Conservatory
(as of April 2010 – updated Fall 2018)
I

Arenga Caudata- (also known as Borassus caudatus, Didymosperma caudatum, Wallichia
caudata)
Genus Arenga.
This species is native to China, from Guangxi to Indo-China and N. Peninsula Malaysia.
1. It is an understory palm that tends to grow in clusters of stems.
2. Mature plants grow to about 1.5 m tall.
3. The leaves of the plant occur in a variety of shapes

II

"Bottle Palm" - Hyophorbe lagenicaulisGenus Hyophorbe- A genus of 5 solitary-trunked, pinnate-leaved, usually heavy-trunked
monoecious palms endemic to the Mascarene Islands of the Indian Ocean, where they
are threatened with extinction. The genus name is Greek for "pig" and "food" alluding to
the use of the fruit for fodder.
A critically-endangered species endemic to the coastal savannas and hilly forests of
the Mascarene Islands.
1. Mature trunks can attain a height of 20 feet and a diameter of 2 feet which
tapers toward the crownshaft.
2. Inflorescences grow in a whorl around the base of the crownshaft and are
upward-pointing, horn shaped, 3 foot long green buds composed of several
bracts which fall, one by one, to emit the much branched, greenish yellow
panicles which bear small, white, unisexual flowers followed by 1inch
rounded black fruits.
3. This palm needs full sun, average but regular moisture in well-drained, sandy
soil, and is adaptable only to zones 10b and 11.

III "Bismark Palm" - Bismarckia nobilis –

Genus Bismarckia- A monotypic genus of large, dioecious palmate-leaved palm endemic
to northern and western Madagascar.
This elegant single trunked, blue-green specimen is mostly free of leaf bases and can
be found most often in open grasslands and plateaux.
1. The long, pendant inflorescence bear tentacle-like branches with tiny
brownish flowers followed by 1.5 inch brown spherical fruit.
2. The nobilis grows fastest with the best blue coloration in full sunlight with
adequate moisture/drainage. Its cold hardiness is dependent upon leaf color,
the bluer the leaves, the might likely the specimen to tolerate zones 9b-11.
IV "Yellow Butterfly Palm"- Dypsis lutescens-

Genus Dypsis- A large genus of 140 pinnate-leaved, massive to tiny, monoecious,
solitary-trunked or clustering palms growing in open savannas as well as dry and wet
forests throughout Madagascar, the Comoro Islands, and Pemba Island in the far Indian
Ocean.
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A clustering species endemic to sandy riverbanks and clearings in the wet forests of
eastern Madagascar.
1. This palm's trunks can attain a height of 25 feet with a diameter of 2-3
inches. The trunks will color yellow if given ample sunshine.
2. The flower stalks are pendant and branched growing from beneath the
crownshafts bringing yellow flowers followed by 1inch long yellow-orange to
purple or black ovoid fruits.
3. The water-loving palm requires sun to look its best and is restricted to zones
10b and 11due its tenderness to cold.
4. The species is critically threatened by the expansion of agriculture in the
isolated area where it grows.
V

"Caqui" - Chamaedorea oblongata –
Genus Chamaedorea - A genus of about 100 mostly small to quite small, pinnate-leaved,
dioecious palms in tropical America (mostly Mexico and Central America). Almost all of
the species hail from mountainous rainforest or cloud forest regions and are
undergrowth subjects, which allows them to thrive in full to partial shade.
A solitary-trunked species occurring naturally in the lowland rain forests of southern
Mexico, northern Guatemala, western Belize, central Honduras, and north central
Nicaragua.
1. The trunk of this species can reach a height of 10 feet and a diameter of 1
inch.

VI "Cat Palm" - Chamaedorea cataractarum –

Genus Chamaedorea - A genus of about 100 mostly small to quite small, pinnate-leaved,
dioecious palms in tropical America (mostly Mexico and Central America). Almost all of
the species hail from mountainous rainforest or cloud forest regions and are
undergrowth subjects, which allows them to thrive in full to partial shade.
A clustering species occurring naturally along the rivers and streams of rainforests in
the Mexican states of Oaxaca, Chiapas, and Tabasco
1. While the trunks are not usually visible because they are prostrate, they are
unique in their forked bases.
2. Clumps can reach heights of 6 feet and widths of 10 feet. The much
branched, 18 inch inflorescences grow from leaf nodes near the ground and
bring small, yellow flowers followed by round, red to black fruit on
pendulous clusters.
3. The species thrives in full sun if given ample water and humidity. It is
adaptable to zones 10, 11, and favorable microclimates of 9b.
VII “Baby Queen Palm” - Chamaedorea plumosa-

Genus Chamaedorea - A genus of about 100 mostly small to quite small, pinnate-leaved,
dioecious palms in tropical America (mostly Mexico and Central America). Almost all of
the species hail from mountainous rainforest or cloud forest regions and are
undergrowth subjects, which allows them to thrive in full to partial shade.
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A solitary-trunked species endemic to the Mexican state of Chiapas, where it grows
in deciduous forests from 2000-4000 feet in elevation.
1. The species can attain a height of 10 feet with a diameter of 1.5 inches. It has
a loose, indistinct crownshaft and thin, grass-like leaflets grown in clusters
irregularly spaced around the rachis (a feature unique for the genus).
2. The palm is adaptable to full sun and will withstand colds only as low as
those of zones 10 and 11.
VIII "Christmas/Manila PaIm" - Adonidia merrillii –

Genus: Adonidia- A monotypic genus of solitary-trunked, monoecious, pinnate-leaved
palm which was originally placed in the genus Veitchia as V. merrillii until taxonomic
studies by Scott Zona indicated that it should be returned to its own genus.
A moderately fast-growing species widespread in lowland regions of the Philippine
Islands and occurring in several soils from coastal forests to limestone slopes.
1. The species can grow to a height of 50 feet (though rarely more than 30 in
cultivation) with a diameter of less than 1foot.
2. The many-branched inflorescences grow from beneath the crownshaft and
bear small, whitish unisexual flowers of both sexes in the same cluster. The
fruits are in large grapelike clusters and when mature are brilliant red or
scarlet. Their maturation coincides with the end of the year in the Northern
Hemisphere, which has led to the common name, Christmas palm. This palm
will flower fruit with as little as 3 feet in height.
3. It is adapted to full sun or partial shade but is not drought tolerant and needs
regular and adequate moisture. It does not tolerate freezing temperatures
and is adaptable to only zones 10b, 11, and marginal 10a.
4. The Christmas palm is easily grown indoors and is among the most frequently
used in shopping malls and atria.
IX “Yellow Coconut Palm" - Cocos nucifera-

Genus Cocos- A monotypic genus of pinnate-leaved, monoecious palm now found on all
tropical seashores.
A solitary-trunked species most probably originating on the seacoasts of the South
Pacific Islands.
1. The beautifully ringed trunk can reach a height of 90 feet with a diameter of
1foot( above the swollen stem base). Inflorescences appear in 5 foot panicles
below the leaf crown and are accompanied by a large, tubular woody spathe
which usually falls off prior to fruiting. White to almost yellow, tightly-packed
flowers appear on branches followed by the iconic 1foot long, 3-sided yellow
to green or brown fruits.
2. As all parts of the Coconut pa lm are utilized, it is economically the world's
most important palm.
3. While this palm is tolerant of both dry and saline conditions, it looks and
grows much better with full sun, good soil, and adequate water.
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X

"Dwarf Date Palm" - Phoenix roebeleniiGenus Phoenix- A genus of 13 pinnate-leaved, dioecious palms from the Canary Islands,
tropical and subtropical Africa, the Mediterranean region, the Middle East, the Arabian
Peninsula, India, Indochina, and eastwards to Hong Kong, Taiwan, and the southern
Philippine islands. They grow in habitats as diverse as deserts, mangrove sea coasts, and
swampy areas. Most species hail from semiarid regions but grow near springs,
watercourses, or high groundwater levels.
A clustering species occurring naturally in northern Laos, Vietnam, and southern
China, where it grows along rivers in areas of periodic flooding. The epithet is a
Latanized honoring of Mr. Roebelin, a 19th century orchid fancier who first collected
the species in Laos.
1. The distinct triangularly scarred stems can reach a height of 10 feet with a
diameter of 3 inches at the base and 6-8 inches near the leaf crown.
2. The much-branched inflorescences are never more than 2 feet long, and the
paddle shaped spathes from which they emerge are almost as long. The
small chaffy looking flowers are light yellow to almost white and produce
fruit that is .5 inch long, oblong, and black.
3. The palm can withstand temperatures slightly below freezing without
damage. It is a good specimen for zones 10, 11and marginal 9b.
4. The species requires constant and adequate water, good, friable soil, and
preferably full sun.

XI "European Fan Palm" - Chamaerops humilis –

Genus Chamaerops - A usually clumping, monotypic genus of variable, fan-leaved,
mostly dioecious palm found in dry parts of the Mediterranean region. It is the world's
most northerly occurring palm.
A clumping species occurring naturally in the coastal areas and rocky, seaside
foothills of Spain, Portugal, extreme north western Africa; the Mediterranean coasts
of Spain, France, Albania, and northwestern and north central Africa; the islands of
Corsica, Sardinia, Sicily, and Malta.
1. The trunks of this slow-growing species vary from almost dwarf sized to a
height of 20 feet with a diameter of 1foot. They tend to form clumps 25 feet
high and 30 feet wide. All but the oldest part of the trunks are covered in a
dark and dense mat of fibers from old leaf bases.
2. Small, erect panicles grow from the leaf crown and bring yellow flowers
followed by wide, round, yellow-orange or brown fruits on slightly pendulous
clusters.
3. The species prefers full sun, tolerates drought, and withstands temperatures
as low as 15 degrees(F).
XII "Everglades / Paurotis Palm" - Acoelorraphe wrightii –

Genus: Acoelorraphe- A monotypic genus of clustering, palmate-leaved, monoecious
palm.

36

Palms of the Lincoln Park Conservatory
A thin stemmed, clumping species found in the moist, swampy, even monsoonal
areas of southern Florida, the Bahamas, Cuba, the Atlantic coastal plain of Central
America, and the Gulf coastal plain of tropical and subtropical Mexico.
1. The slender trunks may attain a height of 20-40 feet, a diameter of 4 inches,
and have erect, 3 foot inflorescence growing from and eventually rising
above the leaf crown. The inflorescence bring small, whitish, densely packed,
bisexual blooms followed by drooping clusters of rounded fruits changing
from bright orange to shiny black.
2. This water loving species thrives in full sun but will tolerate partial shade and
even the below freezing temperatures of zones 9b-11.
XIII "Fiji/Pacific Fan Palm" - Pritchardia pacifica-

Genus Pritchardia- A genus of about 30 large, solitary-trunked, monoecious, palmateleaved palms in the islands of Hawaii and the South Pacific. It is the only genus of palm
native to Hawaii, where all but 4 species are endemic, and where many of these are
critically endangered or extinct. Most species grow in wet rainforests above 1000 feet,
but a few are found in drier areas, always at or near natural springs or water seepages.
A species occurring naturally in coastal areas of the Tonga islands, 1500 miles east of
Australia and 1000 miles northeast of New Zealand.
1. Mature trunks can grow to 30 feet high with diameters of 1foot. The upper,
younger parts of the stem are usually covered in a dense mat of brown
fibers.
2. Inflorescences are 2-3 feet long and much branched, and bear small yellow
bisexual flowers followed by .5 inch wide glossy black fruit.
3. The palm is adaptable to most free draining soils, needs average but regular
moisture, and thrives in full sun or partial shade.
4. Tolerant of salt-laden winds, it is a perfect subject for seaside sittings.
XIV "Fishtail Palm" - Caryota mitis –

Genus Caryota- A genus of 12 bipinnate-leaved{the only such genus), monoecious,
monocarpic, fast-growing palms in tropical Asia, India, Malaysia, Indonesia, the
Philippines, New Guinea, the Solomon Islands, Vanuatu, and northeastern Australia.
A fast growing, clustering species widespread and indigenous to open and cleared
areas in the rainforest of the Philippines, southern China, the Andaman and Nicobar
Islands, Thailand, peninsular Malaysia, Southeast Asia, Sumatra, Borneo, Java, and
Sulawesi. The fruits of all species have oxalic acid crystals, which are irritating to the
skin and mucous membranes.
1. Clumps can be 20 feet tall and 15 feet wide with densely packed stems.
Inflorescences are 2 feet long and pendant with many, tiny whitish flowers
followed by rounded deep red to black fruit.
2. The mitis thrives in full sun/partial shade and responds best to abundant
watering in a rich, free-draining soil.
3. As with other species in the genus, the trunks die back after they finish
flowing from top to bottom...a cycle which may take several years.
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XV "Miniature Fishtail Palm" - Chamaedorea ernesti-augusti –

Genus Chamaedorea - A genus of about 100 mostly small to quite small, pinnate-leaved,
dioecious palms in tropical America (mostly Mexico and Central America). Almost all of
the species hail from mountainous rainforest or cloud forest regions and are
undergrowth subjects, which allows them to thrive in full to partial shade.
A solitary-trunked species occurring naturally in lowland rain forests of southern
Mexico, northern Guatemala, western Belize, and northern Honduras.
1. Mature stems attain a height of 6-10 feet and a diameter rarely more than a
half inch. The inflorescence is an erect spike arising from the leaf bases and
bringing tiny, white to yellow unisex flowers followed by black, egg-shaped
fruit. Not hardy to cold temperatures, this species is adapted only to zones
11, 10b, and marginal 10a.
XVI "Formosa Palm" - Arenga engleri –

Genus Arenga- A genus of 17 mostly monoecious, both solitary and clustering, pinnateleaved "sugar" palms native to tropical Asia and Australia.
A medium-sized, clustering species native to the moist forests of the low mountain
regions of Japan's Ryuku Islands and Taiwan.
1. The black fiber covered trunk grows to 10 feet tall. Branched, pendant
inflorescence, which grow from the leaf base scars bring fragrant orange and
yellow flowers followed by small, round purplish fruits and the eventual
death of the entire stem.
2. This moderately fast grower prefers partial/dappled shade, adequate water,
and has been known to tolerate the low temperatures of zone 5b
XVII "Foxtail Palm" - Wodyetia bifurcata-

Genus Wodyetia - A monotypic genus of solitary-trunked, pinnate-leaved, monoecious
palm. The genus name is a Latinized form of the surname "Wodyeti" and honors an
aboriginal Australian who was the last man of his tribe to have knowledge of the flora
and fauna of the region.
A fast-growing species endemic to a remote area of the Cape York Peninsula in the
Melville Range of Queensland, where it grows in monsoonal and rocky scrubland on
sandy soils at elevations to 1200 feet.
1. This palm's trunk may attain a height of 50 feet in habitat.
2. The much-branched inflorescences grow from beneath the crown shaft and
hold small yellowish green flowers of both sexes. The 2-inch-long fruits are
ovoid and deep orange to red when ripe.
3. While the palm is not hardy to cold, it will survive short periods at 28
degrees(F) unscathed. It also has a deep root system that will allow it to
endure periods of drought. Ideally, however, this species prefers a well
drained and slightly acidic medium and full sun to partial shade.
4. As the species is now endangered in its restricted native habitat due to the
heretofore rampant collection of its seeds for ornamental horticulture, it is
now protected in Cape Melville National Park.
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XVIII

"Joannis Palm"- Veitchia joannisGenus Veitchia- A genus of 8 pinnate-leaved, monoecious palms from the rainforest of
the South Pacific islands. These are without a doubt among the tallest, most beautiful
palms in the world and are an emblem of their homeland. The genus name honors
James Veitch, a 19th-century British nurseryman.
A species occurring naturally in the Fiji Islands, where it grows in mountainous
rainforest from elevations near sea level to 2000 feet.
1. The tallest species in the genus, its trunks can attain a height of 110 feet and
are usually 12 inches but never more than 16 inches in diameter. It does not
last long indoors as it is also the fastest grower in the genus.
2. Greenish white inflorescences grow from beneath the crownshaft, the
much• branched, large panicles consisting of thick, waxy flowering branches
that bear both male and female blossoms followed by 2 inch long, red conical
fruits.
3. The species is intolerant of cold and adaptable only to zones lOb, 11,and
some favorable microclimates of zone 10a.

XIX "Lipstick or Sealing Wax Palm" - Cyrostachys renda-

Genus Cyrostachys- A genus of 9 monoecious, both solitary and clumping, pinnate
leaved palms native to Thailand, Indonesia, New Guinea, and the South Pacific Islands.
A clustering species native to the lowland rainforests and coastal swamps of
Thailand, Sumatra, Malaysia, and Borneo.
1. Trunks of the species can grow to a height of 60 feet with a 2-3 inch
diameter. The crownshaft is 3 feet long, smooth, slender, and colored
brilliant reddish-orange to vivid scarlet. Short, red, sparsely branched
inflorescences grow from beneath the shaft and bring small, greenishwhite/greenish-yellow, male and female flowers followed by wide, round,
half inch black fruits.
2. A borderline aquatic, the species requires constant moisture, tropical
temperatures, and partial shade. It actually grows in peat swamps in its
natural habitat.
XX "Macaw Palm" - Aiphanes minima –

Genus: Aiphanes- A genus of 22 spiny, pinnate-leaved, monoecious palms most
indigenous to lower elevation forests of tropical America
A variable, solitary -trunked undergrowth rainforest species found in most islands of
the West Indies other than Cuba.
1. The trunk is 20-50 feet tall with 6-8 foot leaves and 3-6 foot long
inflorescence which bring fragrant yellow/white blossoms followed by
rounded red and reportedly edible fruit.
2. Adult plants take sun to partial shade while the immature plants prefer
mostly shade. All require unimpeded drainage.
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XXI "Maya Palm" - Guassia maya-

Guassia- A genus of 5, medium-sized, solitary-trunked, pinnate-leaved, monoecious
palms in the West Indies and Central America. All species have trunks with swollen
bases, tapering tops, sparse leaf crowns, and cones of fruit at their bases.
Likely the only species adaptable to indoor cultivation, this palm occurs naturally in
the rocky limestone outcrops and hills of Belize and the adjacent Mexican state of
Quintana Roo and the Pete'n region of Guatemala.
1. This palm can attain a height of 60 feet and a consistent diameter of 1foot
above the swollen base.
2. In a flowering process unique to the species, inflorescences arise from the
leaf base scars and stop developing until several others form above them, at
which point the first, lowest inflorescences commence flowering. 12 or more
inflorescences branch out spirally around the upper stem.
3. While the species IS more tolerant of cold than others of the genus, it tends
to require more moisture and sun than the others.
XXII "Metallic Palm" - Chamaedorea metallica –

Genus Chamaedorea - A genus of about 100 mostly small to quite small, pinnate-leaved,
dioecious palms in tropical America (mostly Mexico and Central America). Almost all of
the species hail from mountainous rainforest or cloud forest regions and are
undergrowth subjects, which allows them to thrive in full to partial shade.
A solitary-trunked species with a small, natural range in the rainforest of southern
Mexico.
1. While mature trunks can reach 8 feet in height, 3-4 feet high and a half inch
in diameter is most common.
2. The species is nearly extinct due to over collecting for the nursery trade.
3. Thin, pendulous, branched inflorescences bring deep yellow to bright orange
male flowers, while female flowers of the same color are borne on erect
spikes. The flowers are followed by small, round, black fruits on erect, orange
spikes.
4. The species is not hardy to cold and thrives in the shade.
XXIII

"Miraguama Palm"- Coccothrinax miraguamaGenus Coccothrinax- A slow-growing genus of 14-49 palmate-leaved, small to medium,
solitary and clustering, monoecious palms indigenous to the Caribbean basin, southern
Florida, and Mexico's Yucatan peninsula. All species are called "thatch" palms for their
roof-making potential.
A solitary-trunked species indigenous to the savannas, open woods and coastal
areas of Cuba.
1. The trunks of this palm grow to a height of 40 feet with a 6 inch diameter.
Inflorescences are 3 feet long, branched, and barely hanging beneath the leaf
crown. The bring small, bi-sexual, whitish-yellow flowers followed by
rounded, red to purple-black fruits.
2. This palm requires full sun, well-drained soil and is hardy only in zones 10b
and 11.
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XXIV

"Orange Collar Palm" - Areca vestiaria –
Genus Areca- A genus of 60 pinnate-leaved, monoecious palms in India, Southeast Asia,
Malaysia, Indonesia, the Philippines, New Guinea, the Solomon Islands, and tropical
Australia.
A usually clustered but sometimes solitary species found in the low mountainous
rain forest of eastern Indonesia, Sulawesi, and the Moluccas.
1. Trees can attain a height of 20 feet and a diameter of 3-4 inches.
2. The inflorescence emerges from beneath the striking slender orange to red
crownshaft bringing tiny yellow-orange flowers followed by yellow to orange
ovoid fruits borne in pendant clusters.
3. Not drought tolerant, this species prefers partial shade and moist, well•
drained soil. It will tolerate the extended cool temperatures of zone Oa.

XXV "Queens Land/Australian Fan Palm" - Licuala ramsayi-

Genus Licuala- A genus of more than 100 small to medium, palmate-leaved, solitarytrunked or clustering palms in India, Myanmar, southeastern China, Thailand, Southeast
Asia, Sumatra, Malaysia, Indonesia, New Guinea, Borneo, the Philippines, northeastern
Australia, the Solomon Islands, and the Vanuatu archipelago, where they are mostly
undergrowth subjects in the rainforest.
A solitary-trunked species endemic to low, swampy rain forest of northeastern
Queensland, Australia. It was originally collected by a man named Ramsay.
1. While the species begins as an understory specimen, in maturity it overtops
the canopy at a height of 60 feet with a diameter of 8 inches.
2. The inflorescences are unusually long, usually spilling out of the leaf crown;
they are much branched and bear small white flowers followed by 1inch
wide, round red fruit.
3. The species does not tolerate cold and is adaptable only to zones Ob and 11.
It needs constant moisture and humidity, as well as rich soil. Though it does
luxuriate in partial shade, older plants can take full sun.
4. This is the tallest, most spectacular, and most beautiful species in the genus.
XXVI

"Red Latan Palm" - Latania lontaroidesGenus Latania- A genus of 3 large palmate-leaved dioecious palms endemic to the
Mascarene Islands, where they are now nearly extinct. Their exceptionally straight
trunks and rounded dense crowns make them unexcelled as canopy-scapes.
A species endemic to savannas and forested hills of the Mascarene Islands, where it
is critically endangered due to development and agricultural expansion.
1. Mature trunks grow to at least 35 feet high with a diameter of 10 inches.
2. Inflorescences are shorter than the leaves but sometimes 6 feet long. The
male inflorescences are shorter than the females' and are composed of
several branches that bear small, yellowish brown blossoms, while the
female inflorescences are longer single stems with flowers of the same color.
The fruits are plum shaped, brown, and 3 inches long by 1inch wide.
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3. As with all of the genus, this species is not tolerant of cold and is adaptable

only to zones 10b, 11, and marginal 10a. While they are drought tolerant,
they grow faster and maintain better appearance with average but regular
moisture.
XXVII

"Slender Lady Palm" - Rhapis humilisGenus Rhapis- A genus of 12 mostly densely clustering, palmate-leaved, dioecious palms
in southern China including Hainan Island, Southeast Asia, Thailand, and northern
Sumatra. They are mostly small undergrowth species of dry or monsoonal evergreen
forests at low to moderate elevations, usually on limestone soils.
A slow growing, clumping species unknown in the wild and assumed to have
originated in southern China and possibly Taiwan.
1. The thin, fiber-covered stems can attain heights of 20 feet.
2. Short inflorescences grow from the upper leaf axils and are cream colored,
often with a pinkish tinge, and produce small round fruits that are greenish
white when ripe. Only male plants are known in this species.
3. Even more cold tolerant than the large lady palm (R. excelsa), the slender
palm is adaptable to zones Sb-11 and can even thrive in regions where winter
freezes are accompanied by moisture.
4. The species luxuriates in partial shade (especially in the hotter climates) and
grows best with adequate and regular moisture. It flourishes in
Mediterranean climates, where even summer nights have lower
temperatures.

XXVIII "Solitaire/Alexander Palm" - Ptychosperma elegans-

Genus Ptychosperma- A genus of 28 pinnate-leaved, monoecious, solitary-trunked and
clustering palms in the Moluccas, Caroline Islands, Solomon Islands, and northern
Australia, with the majority of species in New Guinea. All are indigenous to wet areas,
whether rain forest, lowland swamps, or low mountain valleys.
A solitary-trunked species endemic to Australia, where it grows in the coastal
lowland rain forest of eastern Queensland.
1. Mature trunks may grow to a height of 40 feet with a diameter of 4 inches
though they will likely grow to just half this size under cultivation.
2. The inflorescence grows from beneath the crownshaft and is 2-3 feet long,
with many greenish yellow branches bearing small white bisexual blossoms
followed by 1inch long, ovoid, bright red fruit.
3. This palm is adaptable to most well-drained soils, needs average and regular
moisture, prefers full sun to partial shade and does not tolerate freezing
temperatures. It is adaptable only to zones 10b and 11.
XXIX

"Dwarf Sugar Palm" - Arenga hookeriana –
Genus Arenga- A genus of 17 mostly monoecious, both solitary and clustering, pinnateleaved "sugar" palms native to tropical Asia and Australia.
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A small, clumping, undergrowth species native to the monsoonal tropical rain forests
of southern Thailand and northern peninsular Malaysia. The typical form is treasured
by collectors for its undivided pinnate leaf, which is very unique in the palm world.
1. The clump can attain a height and width of 6 feet. The 2 foot long
inflorescence "spikes" bring orange or yellow flowers of both sexes followed
by round green then red fruit.
2. The species prefers partial shade, well drained soil, and is adapted to zones
10 and 11.
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I

"Sausage Tree" - Kigelia Africana
A. Originated throughout tropical Africa ...now grows worldwide.
B. Grows up to 60 feet tall.
C. While the tree remains evergreen with consistent rainfall, it is deciduous in areas
which experience long periods of regular drought.
D. Both flowers and fruit form on long, flexible stems called peduncles
1. Being most fragrant at night, the large, burgundy flowers are most often
pollinated by fruit bats.
E. The fruit is a woody berry with solid white flesh and black seeds.
1. Mature fruits weigh between 15 and 25 pounds.
2. The "berries" are consumed by Baboons, Bush Pigs, Savannah Elephants,
Giraffes, and Hippopotami.
3. While the fresh fruit is toxic to humans, it can be dried, roasted, or
fermented for human consumption. In Africa, the fermented fruit is often
used in the production of a beer-like beverage.

II "Chocolate/Cacao Tree" - Theobrama cacao
A. Though native to South America, this understory tree is now grown in tropical
climates all over the globe. It is invasive in Hawaii.
B. This generally small tree grows to 25 - 30 feet tall.
C. The small, white flowers occur directly on the trunk and older branches. This is
called cauliflorous flowering.
D. The pod
1. It takes 5 - 7 months for a pollinated flower to mature to a fully grown pod.
2. The pod starts out green or white and turns yellow upon ripening.
3. Each pod contains 20 - 60 seeds enveloped in an edible, mango flavored
mucilage. Once fermented, the seeds are roasted, cracked, and ground to
give a powdery mass from which fat is expressed. It takes 20 - 25 pods to
render 2 pounds of this cocoa powder.
III "Strawberry Guava" - Psidium littarale
A. Native to the lowlands of Eastern Brazil, this member of the Myrtle family is now
grown in temperate climates worldwide; California and Florida included.
B. This tree ranges in height from 6.5 to 14 feet tall.
C. Fragrant white flowers give way to 1.5 inch obovoid fruits which start out green and
mature to a dark red.
1. The mature red fruit has a white flesh with many small, black seeds and
tastes like a cross between a strawberry and a pomegranate.
a. While best eaten fresh off the tree, the fruits are used in jellies, jams,
pastes, and sherbets.
IV "Screw Pine" - Pandanus utilis
A. Though native to Madagascar and Mauritius, Pandanus has been successfully grown
throughout the tropical world.
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B. While capable of a height of 60 feet, this tree rarely exceeds 25 feet.
C. The Screw Pine gets its name from the dramatic whorled leaf structure and the

unique scars which they leave on the branches. It is not truly a conifer.
D. Mal e specimens (like LPC's) possess large, fragrant, cream-colored flowers while the

female produces eight to nine inch globular fruits most similar to pineapple.
E. The tree receives extra support from stilt-like prop roots at the trunk base.
F. The waxy coating on the durable leaves makes them useful in the production of
baskets, mats, and thatch roofs.
V "Jaboticaba" - Myrciaria cauliflora
A. This member of the myrtle family is perhaps the most popular native fruit-bearing
tree of Brazil.
1. They are commonly planted as ornamentals in the parks and gardens of Rio
de Janeiro.
B. The tree is slow-growing to an eventual height of 30 - 40 feet.
C. Tiny white flowers emerge in groups of four directly from the trunk and branches.
D. The grape-like fruit (which also grows directly from the trunk and branches) has a
smooth but tough skin which encloses a gelatinous, juicy, all-white or rose-tinted
pulp that clings firmly to the round flat seeds.
1. As the fruit is fast to ferment once harvested, it is most often used to make
wines, jellies, and marmalades.
VI "Coffee Tree" - Coffea Arabica
A. Despite its name, this evergreen tree originated in the elevated regions of Ethiopia.
It soon spread all over the world.
B. The relatively small tree can attain a height of 15 feet if left unpruned.
C. When in bloom, the branches will be covered with approximately 30 thousand small
but fragrant (Coffee is in the same family as Gardenia) flowers, 6 thousand of which
will ripen into fruit in 5 - 7 months’ time.
D. The coffee "cherries" turn from green to yellow to bright red, at which time they are
ready for harvesting.
1. This fruit contains 2 beans (seeds) surrounded by a sweet, mucus-like pulp.
E. Nearly 90% of the world's coffee supply comes from this species.
VII "Yellow Sapote/Eggfruit" - Pouteria campechiona
A. This showiest fruit of the Sapotaceae family occurs wild only in southern Mexico,
Belize, Guatemala, and El Salvador. It is now cultivated in Costa Rica, Nicaragua,
Panama, Puerto Rico, Jamaica, Cuba, and even Florida.
B. The tree is erect and generally grows no more than 25 feet tall.
C. Fragrant, cream-colored flowers give way to hard, oval, green-skinned, and
internally gum my fruits. Upon ripening, the skin turns yellowish. The ripe orange
flesh within surrounds 1 - 4 hard, freestone seeds and has the texture of a
hardboiled egg yolk and the flavor of a baked sweet potato.
1. The flesh is consumed both raw and incorporated into custards, cakes,
butters, and jams.
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VIII "Candle Tree" - Parmentiera cereifera
A. The tree is native to the lowland forests of Central and South America.
B. This evergreen species can attain a height of 30 feet.
C. Waxy, green-white flowers form directly on the branch tips. The flowers, once
pollinated, will form long, waxy, yellow "candle" fruits. Beneath the waxy skin, the
white flesh is sweet and juicy like sugar cane.
1. The fruit is a staple in many parts of Central America and can be consumed
either raw or cooked. It is sometimes made into preserves.
IX "Giant/Grandleaf Seagrape" - Coccoloba pubescens
A. The tree is native to the coastal regions of Antigua, Barbados, Barbuda, Dominica,
Hispaniola, Martinique, Montserrat, and Puerto Rico.
B. Though the tree can potentially attain a height of 70 feet, it most often tops out
around 30 feet.
C. Flowers are greenish-white, produced on erect spikes up to 60 cm long.
D. Though this species' fruit is inedible by most accounts, the marble-sized berries grow
on a "chain" of fruit which starts out green and matures to crimson.
XII "Davidson's Plum" - Davidsonia pruriens
A. This species is endemic to a restricted area of northern New South Wales on the east
coast of Australia.
B. This small, slender subtropical rainforest tree grows up to 30 feet high.
C. The fruit, which superficially resembles the European plum, emerges from the trunk.
The blood red flesh is pleasantly sour and is used commercially in jam, wine, ice
cream and sauces.
XIII "Natal Plum" - Carissa macrocarpa
A. The carissa is native to the coastal region of Natal, South Africa, and is cultivated far
inland in the Transvaal.
B. A vigorous, spreading, woody shrub/tree with abundant white, gummy sap, this
species can reach a height of 15 - 18 feet.
C. Flowers are white sweetly fragrant with a 5-lobed, tubular structure. In its
homeland, the tree is pollinated by small beetles, hawk-moths, and other night•
flying insects.
D. Green and rich in latex when unripe, the 2.5 inch oblong fruit becomes bright
magenta red upon ripening. The flesh is tender, juicy, strawberry-colored and
flavored with 6 - 16 small, brown, edible seeds.
1. While the fruit is delicious raw when fully ripened, it is also used cooked into
pies, tarts, jams, and syrups.
XIV "Sugar-apple/Sweetsop" - Annona squamosal
A. This species of Annona is native to the tropical Americas and is widely grown in El
Salvador, India, Pakistan, and the Philippines.
B. The small, semi-evergreen tree can grow to a height of 20 - 26 feet.
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C. The fruit is usually round, slightly pine cone or artichoke-like, 2.5 - 4 inches in

diameter and weighing 3.5 - 8 ounces, with a lumpy skin. Inside, the sweet-smelling
flesh is custardy and yellowish-white with blackish-brown seeds scattered
throughout.
XV "Soursop/Guanabana" - Annona muricata
A. Though found throughout tropical Asia and the Americas, this species is most
abundant in the Dominican Republic and one of the most popular fruits in Cuba,
Puerto Rico, the Bahamas, Colombia, and northeastern Brazil.
B. This low-branching and bushy but slender tree grows to a height of 25 - 30 feet.
C. Of the 60+ species in the genus Annona (which includes Illinois' own Paw Paw tree),
A. muricata is the most tropical, the largest-fruited, and the only one lending itself
well to preserving and processing.
D. Both the spongy beige flowers and the fruit of the Soursop are borne directly on the
trunk and branches.
1. The leathery skin of the fruit starts out green and is covered in numerous soft
spines. Yellowing and gaining size as it matures, the fruit takes on an oval
heart shape.
2. The flesh within the ripe fruit is separated into snow-white, fibrous, juicy
segments with a hard, black, ovoid seed in each fertile segment. The aroma is
pineapple-like and the flavor is a tangy combination of banana and mango.
3. Once the seeds are removed, the juicy pulp is often combined with water,
syrup, or condensed milk to make smoothies, ice creams and other sweet
treats.
a. The seeds are somewhat toxic and are even powdered to be used as
an insecticide.
XVI "Clown Fig" - Ficus aspera (non-edible)
A. This fig is native to the island of Vanuatu in the southwestern Pacific.
B. The variegated-leaf tree can grow as tall as 25 - 40 feet.
C. Though inedible, the marble-sized fruits are strikingly ornamental. They are bright
red with splashes of green and white.
XVII

"Buddha's Hand/Fingered Citron" - Citrus medica
A. The citron's place of origin is unknown but seeds were found in Mesopotamian
excavations dating back to 4000 B.C.
B. The small, slow-growing tree has stiff branches with short or long spines in the leaf
axils and can attain a height of 15 feet.
C. The fruit is corrugated, wholly or partly split into about 5 finger-like segments, with
little or no flesh; seedless or with loose seeds. It turns from green to yellow in
approximately 3 months.
1. The fruit is highly fragrant and is placed as an offering on temple altars.
2. The most important part of the fruit is the peel. It is most often candied and
used as an ingredient in fruit cake, plum pudding, buns, sweet rolls and
candy.
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XVIII

"Surinam Cherry" - Eugenia uniflora
A. The plant is native to Surinam, Guyana, and French Guiana to southern Brazil and to
northern, eastern and central Uruguay.
B. The tree has slender, spreading branches and grows to a height of 25 feet.
C. The fruit, which follows delicate, white flowers, is ribbed and turns from green to
orange to bright red as it ripens. The skin is thin, the flesh orange-red, melting and
very juicy; acid to sweet, with a touch of resin and slight bitterness.
1. The fruits develop and ripen quickly, just three weeks after the flowers open.
a. While the ripe fruits are most often eaten fresh, they are also
commonly made into pies, sauces, jams, and jellies.
D. In Florida, the Surinam cherry is one of the most common hedge plants throughout
the central and southern parts of the state and the Keys.
E. The leaves are often spread over the floors of Brazilian homes to repel flies.

XIX "Root Beer Plant/Tree Piper" - Piper auritum (not a tree)
A. Technically the Root Beer Plant is not a tree.
B. It is native to the Americas, from northern South America to Mexico.
C. This aromatic herb tree grows to a height of 8 - 10 feet.
D. It's flowers are white, cylindrical spikes that grow upward throughout the summer
months.
E. The edible leaves can span up to 12 inches and have a complex flavor often
compared to eucalyptus, licorice, and sassafras.
1. The leaves are very important in Mexican cuisine. Among other things, they
are an essential ingredient in Mole Verde and the main ingredient in a south
eastern Mexican liquor called Verdin. Many people wrap meat and fish in the
leaf before cooking to impart its fresh flavor.
XX "Curry leaf-tree" - Murraya koenigii
A. M. koenigii is commonly found in the outer Himalayas and the deciduous forests of
peninsular India.
B. The small, shrubby tree attains a height of approximately 8 feet.
C. White, funnel-shaped, sweetly-scented flowers give way to small, round, black fruits.
D. While the shiny, sweet, black fruits are enjoyed by many, it is the leaves of this tree
which flavor the popular powdered spice.
XXI "Papaya (Mexican and Hawaiian)" - Carica papaya
A. While it has been carried throughout the tropics, the papaya is native to Central
America.
B. The erect, fast-growing, unbranched tree attains a height of 24 feet.
C. The waxy, white flowers grow directly on the upper quarter of the trunk and offer
fully mature fruit 5 - 8 months after blooming.
D. The fruit shape and flavor varies by species but is generally a large yellow to
greenish-orange berry, oblong with thick, sweet, juicy, orange flesh surrounding a
hollow cavity of black seeds.
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1. While most often eaten fresh, the fruit is also juiced, cooked, and used in a

variety of preparations from preserves to pastes.
E. Trees can be male, female, or have the flowers of both sexes on one plant.
XXII

"Sour Orange" - Citrus aurantium
A. The sour orange, while often tied to Seville, Spain, is native to southeastern Asia.
B. More erect and having a more compact crown than the sweet varieties, C.
aurantium ranges in height from 10 to 30 feet.
C. The highly fragrant flowers, borne singly or in small clusters in the leaf axils, are
about 1.5 inches wide with 5 white, slender petals and yellow stamens.
D. The round, rough-surfaced fruits have an aromatic, bitter peel which remains green
until ripening to a reddish-orange.
1. While the oranges are halved, salted, spiced with chili peppers and eaten
fresh in Mexico, the sour fruit is most treasured for its use in marmalades,
ades, candies, and oils.

XXIII

"Calamondin Orange" - Citrofortunella mitis
A. The calamondin is believed native to China and thought to have been taken in early
times to Indonesia and the Philippines.
B. The tree ranges from 6.5 to 25 feet, is erect, slender, often quite cylindrical, thorny,
with an extraordinarily deep taproot. It is prized more for its ornamental value than
its fruit.
C. The pure-white, one-inch flowers are sweetly fragrant.
D. The showy fruits are thin-skinned, one and three-quarter inch orange orbs with juicy
flesh.
1. While some people do eat these oranges fresh, they are most often pickled
or made into marmalade

XXIV

"Mexican/Key Lime" - Citrus aurantifolia
A. The Mexican lime is native to the Indo-Malayan region of Mexico.
B. This thorned tree is exceedingly vigorous, may be shrubby and ranges from 6.5 to 13
feet in height.
C. The round fruits are 1to 2 inches in diameter and change from dark green to pale
yellow upon ripening.
D. In addition to being a popular garnish, limes are used in marmalades, jellies, and
jams.

XXV

"Calabash Tree" - Crescentia cujete
A. Now widespread throughout the tropics, the Calabash is native to Central America.
B. The mature tree can attain a height of 30 feet.
C. Once pollinated, the waxy, greenish-white flowers will give way to large, oval,
gourd• like fruit. While the fruit of the Calabash is not eaten, it is utilized in
medicine. The dried fruits are also used as cups, bowls, masks, and musical
instruments.
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D. This tree is in the same family as both the Sausage and Candle trees. This fact is

exemplified by their common, pendulous fruit and very similar flower structures.
XXVI

“Star Apple” – Chrysoyhyllum caimito
A. Native to Greater Antilles and West indies. Now cultivated around the world.
B. Mature trees can attain a height between 25 – 100 feet.
C. The fruit is globose (round) from 2-3 inches. It has purplish-green to yellow skin. The
flesh is sweet and greenish inside. Best served chilled.

50

Vocabulary
Dioecious - Having male (staminate) and female (pistillate) flowers on separate plants. The
term is from two Greek words meaning "two houses".
Dicot, Dicotyledon - Said of a seed that produces seedlings with two seed leaves (cotyledons)
as opposed to those of monocots (monocotyledons), which produce seedlings with just
one seed leaf. Dicots have woody tissues as opposed to monocots; almost all true tree
species are dicots, the salient exception being the palm family. In addition, the flowers of
dicot (dicotyledonous) plants have their parts in fours or fives as opposed to monocots
whose flower parts are in threes or multiples of threes.
Inflorescence - A cluster of flowers originating from a single point on the stem or trunk and
including all accompanying bracts and branches.
Infructescence - The cluster of fruits formed on an inflorescence.
Monocot. Monocotyledon - Said of a seed that produces seedlings with only one seed leaf
(cotyledon} as opposed to those of dicots, which produce seedlings with two seed leaves
or cotyledons. Monocots do not usually produce woody tissues, as opposed to dicots,
and, except for palms and a few other large monocots like the dragon tree (Dracaena
draco), do not result in tree forms. In addition, the flowers of the monocotyledonous
plants have their parts in threes or multiples of three as opposed to dicots whose flower
parts are in twos, fours, fives, or multiples thereof.
Monoecious - Having male and female or male, female, and bisexual flowers on a single plant.
Monotypic - Of one type, such as a genus with a single species.
Panicle - A branched and elongated inflorescence of stalked flowers.
Peduncle - The primary (basal} stem of an inflorescence.
Petiole - The primary stalk of a simple or compound leaf. In palm species, the stalk beneath
the bottom-most leaves or leaflets, and above the leaf sheath of leaf base.
Prop roots - Large, aerial roots at or near the base of a palm's trunk or stem, which usually
provide support and stability to the tree and which are usually in the form of a cone. Also
called stilt roots.
Rachis - The primary and central stem of a compound leaf from which leaflets or subsidiary
leafstalks arise, being above the petiole.
Sheath - The lowest or bottom-most part of a leaf; a widened (often greatly so) portion of the
bottom of the leaf's petiole. Also called leaf base of leaf sheath.
Spadix - A large and usually woody bract which originally covers a palm inflorescence and
from which the inflorescence later emerges. Also called a Spathe.
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