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FOREWORD

The family Palmae is one of the most useful groups of flowering plants
confincd 1o the topics. Its versatile use ranging from building materials, tw
paper, food, oil and medicing, leaving aside its unique honicullural value is
respongible for its wide cultivation including even the arid and semi-arid zones
of the tropical region. Despite its wide diversity m this sub-continent, which
cven provide with a remarkable landscapic effect, no comprehensive document
on Palmae is available. s general biology, anatomy, reproductive mechanism,
physiological set up stress rvesistance, biorhythmic patiens, leaving aside the
method of culturing and cultivation are all ideal ingredicnts of thought of rescuarchers
interested -1n this specialized group of plants.

The antiquity of palms oo can hardly be overrated. Its exisicnce since the
dawn of civilization, reference in vedic scriptures as well as fossil records
bear enough testimony of its primitiveness, 1ts cultivaton through diverse systems,
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10 diseases are all matters of great imporiance to both academics, pro!’cssmnals
and industrialists.

Undoubtedly, this wtreatise as the authors state is the work of five years
of intensive study in this group but more important is the fact that each aspect
of the book proclaims the masterly experience of Dr, Shyamal Kumar Basu
and Dr, Rothin Kumar Chakraverty. It reflects their decades of experience at
the Botanical Survey of India, Indian Botanic Garden and deep personal involvement
of the authors in the study of thiy unique group of plants. 1 heantily congratulale
them for this wonderful treatise written with meticulous care  and remarkable
precision. i am confident that this book would be an essential guide for any
scientist engaged in the study of plants and parucularly of this vnique group.
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March- 10, 1994 (AK. Sharma)
CENTRE OFF ADVANCED STUDY
DEPARTMENT OF BOTANY
UNIVERSITY OF CALCUTTA
CALCUTTA- 700 019,
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INTRODUCTION

Palms arc the most fascinpling group of plants than attract alieniion of both
botanists and horticuilurists all over the world, A predominanily tropical group,
palms occupy a position of primacy among all other groups of piants because
of their usefuiness to the maskind and by their very characleristic appearance.
O, wax, fibre, cane, dye, sago, sugar cic,, are some of the main commeroa)
products that palms yield. Palms are also a part and parcel of daily life of
the rural communitics n the tropics because they provide foed, shelier, drinking
watcr and other commoditics for sustenance.  The “Tree of Lile” in the Bible

is a Date Palm (Phoenix dactyliferaj. In Tamil poemn Taluvisalum wrilten by
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The Coconul Tree {(Cocos nucifera) in India 18 regacded as a sacrcd teee, 18
green and ripe nuts arc used as offenngs 10 God,  Scveral scripuures of Hindu
and Buddhist religions were writlen on Tal or Talipot (Borassus flabeliifer) palin
leaves and preserved as sacred religious documents,

The beauty and ciegance of palms are no tess important than their traditional
and commercial values, There 8 no substitute for the gracefulness that palms
affer, palms and tropics arc thus synonymous. Palms are, thercfore, cultivated
nol only for their economic reasons but introduced in the landscape for their
acsthetic value also. They are grown for beaotifying interiors of houscs, house

gardens, parks, large cstates, road sides and instiletional gardens.  Some species
of palms are treatcd as polent decoritive materials for creating the generad aunosphere
of home muck pleasing and congemial.  The dried fruits, bracls, prophyll and
leaves of some palms are also very decorative, therefore, used for vase decoration,

The hard endospermn of some palms are uscd as substiote of tvory and carved
mie beads for making attractive jewcllerics.

Introduction and cultivation of cxotic palms in Indig perhaps began at the
time ol first Mohammadan mvaston 10 Sind (in undivided India} in the carly
cighth century when Arabian Date Palm (Phoenix ductylifera) was hrought for

£ by f [ L L

believed to have brought African Doum Palin {(f{yphaene thebaica) 1o the west
cosst of Indis long before the  arrival of the Europeins.

Cultivation of indigenoys and exotc palms on a scientilic busis was stared
alter the estsblishinent of East India Company’s Garden i Beagal an the year
1787, Coloncl Rabert Kyd, the founder Supermtendent of the then Company's
Garden introduced some Malayan Sago Palms (Metroxylon sagu} which he though
would be suilabie for cultivation in Bengal as substitute food plant doring Lanine,

o 2 TSV TN R SV SRR f B PR R B L B TR T P A RPN TRy U
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10 the soil of lower Bengal., While appreciating multifarious uses of Indonesian
Sugar Palm (Arenga pinnata), Sir William Roxburgh (1819), the ‘Father of Indian
Botany' wrote ‘I cannot avoid recommending (it) to every one who possess land,
particularly as low, ncar the coast of India o extend cultivation, thercof as possible, The
palm winc itsell and the sogar it yiclds, the black fibre for cable and cordage
and the pith for sago, independently of many other uscs are objects of very great
importance’ During the carly period of the then East India Company’s Garden,
major attention was paid to cultivate commercially exploitable palms.Thercfore,
apart from Malayan Sago Palm and Indonesian Sugar Palm, African (il Paim
{Elaeis guineensis}, South Amcrican oil yielding Babasunui Palm {Aualea speciosa)
were also introduced. Almost all of the above mentioned exotic palms survived
in the new environment but none of them proved to be commercially successful,
therefore, continued to remain in cultivation only for scientific and ornamental
trHerests.

Several mdlgcnnuq alungwuh cmuc palm spccms of bm.h Old and New Wnrld

pldnts A majorlly uf Lhe.m lhrﬂug,h lhe. cffnrts Df the Indum B{)umc Gardcn
Howrah had been intreduced in the country making their place in the public
and private gardens, Benthall (1946) wrote ‘in the former days indigenous palms
were much grown in the Indian parks and gardens, but they have almost replaced
by more graceful exotic kinds of which large number are planted in and around
Calcutta® In the recent times there is a growing popularity for palm cultivation
both for indoor and outdoor decoration and exotic palm species arc being introduced
at a steady strcam, The credit of their ntroduction, however, docs not always
g0 1o the Indian Botanic Garden, Howrah or other Government agencies but (o
the enthustasm of numerous palm lovers in India and the endeavour of the International
Palm Society wha provide the palm lovers with viable sceds of exotic palm species.
The newly formed Palm Society of India is also commitied 10 popularise palm
cultivation in India and 10 ¢ncourage young bolanists in India to take up sludics
on the natural history of paims.

It is not exactly known how many species of palms are at present celtivated
in India because quite a large number of them arc the collections of the private
growers, thercfore, inaccessible to others or in the possession of the nurscrymen
who mostly do not cure to ealist their palm collections with proper idenlity. In
many imporiang public and Government gardens in India paims are scldom labelled
and listed with their correct nomenclalure and thus cause inconvenience [o the

palmlovers.

For preparing this manual of cultivated palms in India, it was, thcrefore, necessary
1o visit all the major gardens in India and at the same time had o visit all
1mmrmnt plant shows held rl.nt'lm:r the lzst § YCurs {or t't‘(‘nrdmg the soecies of

e Rpiunaien 21

palms under cultivation in india. The main skclcmn of this inventory is Rowcver
deserved 1o be based on paim collections of the Indian Bowanic Garden, Howrah,
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pars of ils existance one of the nichest coilection
Agia

The purpose of this manual is not just to ealist by name the palms that
are cultivated in India but to give an overall impression on paims to those who
wish to know their biclogy, propagaticn and culture and try to identify palms
in the field or in their own garden. We hope that this will be possible by
the simple key and description aided with photographs and map. All cxamples
of patms given in this book are cultivated in India. In some cxceptional cascs

avarnmlags afF cnrma nalme not vel coltivaied g
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those are typical.
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A glossary of 1the scientific terms used in this book is given at the end with
appropriate English alternatives.
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CHAPTER 1
MORPHOLOGY OF PALMS

The vegelative siructure of palms in general consists of a shoot that ends

in a crown of leaves. The major reproductive process in palms is sexual through
seuing of seeds.

Palm Stem (Solitary)

The stem of palms is generally applied to the shoot. The most common
feature of » palm is a solitary columnar stem, somewmes also termed as trunk,
and crown of fan likc (e.g. Borassus flabellifer} or leather like (e.g. Cocos

murrfaral lomvno Tha ginala atnmamad malmy oy hae tall Awaef eohaiot elandar
Racyerdy sGves, § L e H H e Paam Y OO Wi, QWAL TODGSEL, 50RO

or rarely a slender climber. The solitary stem of Doum Palm of Africa (Hyphaene
thebaica) divides repeatedly above the soil and appears as a mulitheaded trec.
Onr rare occasion a solitary stemmed palm may manifest in their offspring a
cluster forming habit by the simultancous development of all the three aclive
embryos in the seed. This false suckering habit has been seen in Cocos nucifera,
Borassus flabellifer and Rhopaloblaste augusta. Unusual aenial branching may
also occur in a single stemmed palm when injury is inflicted upon the growing
terminal bud. Under abnormal condition a normally single stemmed palm may
alen nrm'hwf‘ several nrtll‘arv shoots (bulbil xhn.nm‘i n nlm'f- of infloreseences.
Thcse acrial shoots may die in the course of ume or grow into axillary branches
as seen mostly in Cocos nucifera, Borassus flabellifer, Fhoenix sylvestris, Arenga
pinnata and Elaeis guineensis, which are striclly single slemmed palms, The

surface of the palm stem may be smooth, rough and cracked, ringed, spiny or
covered wilh fibrous outgrowths,

Palm Stem (Cluster Forming)

In some palms, the underground part of the stem throws out aeriat shoots
from the dormant axillary buds and by the repealed development of axillary shoots
from below the ground the palm appears tulted with multiple stems.  In some
palms the underground portion of the stem throws axillary shools which do nat
come out close to the main stem but grow away horizontaily below the ground
and appear as crect aerial shools. By the repeaied development of acrial shoots
in this manner a single palm forms a huge colony of several siems, This wype
of colonisation is characieristic of Acoelorraphe wrightii, Bactris major, Calumus
arborescens, Rhapis excelsa, R. humilis etc. Chrysalidocarpus lutescens, a notmally
close cluster forming palm, produces acrind shoats not from the axils of the fcaves
but also from the bud initated on the abaxial side of the eaf base, v the same
palm the acrial shoots may fork from the node showing distinct adnation of axitlary
bud with the leat shoph.
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Underground Stem

There arc some palms whose stem grows underground, only their Icafy crown
comes above the soil thus the palms become acaelescent in appearance. The
common exampic is Faoenix acauils and Sabal minor. In 3ilver Saw Palm (Serenoca
repens) of the coastal Florida, vegetative shoot and inflorescence both are produced
from the anderground prostrate siem. In the case of estuarine Nypa Palm (Nypa
fruticans), the underground stem grows horizontally in the mud and fotk repeatediy
pushing its leaves above the water Jevel. Jn Salak Palm of Indonesia (Salacca
edulis), the underground stem aiso grows horizontally producing roseticd shoots
above the soil,

Climbing Stem

The climbing habit in palms is a special adaptation for surviving in the tropical
rain forests and seen in some groups of paims of the eastern and westem tropics.
All climbing palms have long siender aerial stem with tong rounded intermnodes. They
may grow upto 100 m and climb vpon tallest trees of the tropical rain forests.
For climbing, these palms have to depend on their special climbing organs such

as ftagelium, which 18 morphologically an axillary stenle inilorescence, and cirrus,
the spiny whip-like extension of the leaf midrib. There are other climbing organs
such as hooks, claws and spines bolow the midrib.  Wiih the excepuon of a
few species of Celamus all climbing palms are cluster forming, The climbing
genera of the castern tropics are Calamus, Daemonorops, Plectoconia, Korthalsia,
Myrinlepis, Ceratolobus, Cornera, Retispatha and Plectocomiopsis. The last five
gencra are not seen in India, In the westen tropics the climbing palms are
Desmoncus and a specics of Chamaedorea. The African climbing genera are

Ancistrophylium, Eramospatha and Oncocalamus, these are also unknown in India,

Growth of Paim Stem

The secondary meristem activity that causes thickening of the siem in dicol
plants is absent in palms. In palms, all ttssues are formed by (he acuwily of
the terminal bud (meristem). and this is the reason why a palm stem does not
grow in lengith untl it attains its maximum girth, Inspite of the abscnce of
secondary growth aciivity in the stem, a2 number of palm specics increase their
girth by the expansion of the ground tissue together with the expansion of fibrous
tissues which constitule the sheath of the conducting tissues, As his expansion
of tissues wre not restricted to any particular zone of the stem it is therefore
termed as dilfused secondary growth (Tomlinson 1961). The typical cxample
of diffused secondary growth is seen in the Royal Palm of Cuba (Roysienea
regia).

Palm Leat

Palm leaves have 1wo basic forms : the pinnate form and the palmaie form,
ang¢ under these (wo basic forms a great diversity in shape and size of palm
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leaves is encountered.  The longest leaf of the plant kingdom is of African Palm,
Raphia whose one pinnate leal is about 28 m long. The giant palmate leafblade
of a Talipot Paim (Corypha umbracuiifera) is aboul 4 m wide. A singic icaiblade
of Coco de mer (Lodoicea maldivica} of Seychelles Tslands is large enough 1o
cover the roof of a siandard size mud hut,  Severat species of South American
Chamaedorea palm on the other hand have leaf as small as 60 cm in length.

The adult palm’s leaves whether pinnate or palmate, consist of an axis and
a blade. The axis normally has three distinct parts; the lowermost part that connects

the lcaf with the stem is the leafl sheath; the axial pari above the leafsheath
upto ithe point of origin of basal jeaflels in pinnate lcaf, and 10 the base of
the leaf blade in palmaie leal is the peniole; the portion of the same axis beyond
the petiote thut holds the leaflets in pinnate leaf is the rachis (midrib). In true
palmate ical, rachis 1s ubsent or unrecognizable. In some palmate lcaves petiolar
axis extends into the blade, thus the [ai blade curves outside; this type of curved
palmale leaves are wrmed as costapalmate.

Leufsheath

The leafsheaths in palms have different shape, size and texwure. Their structure
depends on the type of mature leaf that the palm holds, Leaves that are shed
immediaicly on drying have thin, less fibrons leafsheaihs; on the other hand;
leaves thal semain attached to the stem even after drying for a considerable period,
have thick, lcathery, semiwoody leafsheaths, In some group of palms, thin, tubular
leafsheaths aggregate and appear like a tube or a cylinder in continuation to the
stem. This tubular or cylindrical structurc appearing just below the crown is
termed as crownshaft. In patms having crownshaft, the outer most leal clears
off as soon as il dries leaving behind a circular scar mark on the siem, In
somg groups of palms leafsheaths are slightly thicker and they do not form a
perfect crownshafl but their leaves are sell clearing after drying. The typical
form of crownshalt is seen in the genera Roystonea, Archontophoenix, Pivchosperma,
Veitchia cic. The palms that form no crownshali generally have semiwoody 10
woody and cxuemely fibrous leafsheaths, as in Cocos nucifera, Borassus flabetlifer,
Phoenix sylvestris, Corypha umbraculifera eic. The hardy leafsheaths sometimes
split Ionpitudinaily upto the base as a result of expansion of the stem and the
splitted leafsheaths form a very regular cris-cross paltern on the siom, as seen
in the genera Sabal, Livistona, Borassus, Washingionia, Attalea. In the genus
PGS ricsicl, oL Onty HC 1CatsRCHNS ure—pe FH—O1—HRG CIM—DBU e —EnHre
dry leaves remain on the stem {or several years and form a typical “peuticoat”
like structure just below the crown. In some gencra of palms, lcafsheaths may
have chaructleristic fibrous outgrowths from the marging and these densc [ibres
acl 8s a prolective covering on the stem (c.g. Arenga pinnata, Trachycarpus
fortunei, etc). In Cocoes nucifera, the Icafsheath fibres ramify and jorm large
nets on both sides of the icaf basc. In most genera of rausns leafsheaths are
sheathing, persistent and overlapping. In the genus Korthalsia cach lealsheath
produces an upper bulbous appendage known as ocrea which somelimes acls Lo
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inhabit ants. The outer surface of the lcafshcaths may have scaly cover, small
hairs, felt or coated with powdery substance; may be smooth or armed with short

Il omams hrniia heollan  ate Tha Aol AfF tha lanfoahanth ok e L
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is green, it may be bright red as in Cyrtostachys and Latania or yellow to yellowish

green in Areca vasiiara, Chrysalidocarpus lutescens, etc. or black in some species

ol alanie
O aiantiis.

Petiole

In most palmate lcaved palms petiole is long. It is almost absent in some
pinnate Icaved palms because in these palms leaflets are formed just on the upper
axial part of the lcalsheath. Petiole may be halfround, round or biconvex in
¢ross section or somctimes fluttened, sunken above and rounded below. Surlace
and margins of the pctiole may be smooth or spiny or toothed, wilth or without
{ibrous outgrowths, The quter surface of the peticle is usually smooth or covered
with scales, indumentum cic., or sometimes thickly covered with spines and spicules,

Rachis

Tre PETirrats
in Pl

of the central ridge aml th lc;tﬂc is arc attached in the grooves. In a true palmate
leaf there is no ra{,hus, the inner cnd Df the lcaf segmcms are cnmprcsscd together
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Ilkc afan. In L:}\Llpalmatc lcaves, leaf segments arc also attached on the cxlcndcd
portion of the petiole thus the entire leafblade curves outside (Livisiona, Licuala,
Sabal, Corypha, cig).

Leafblade

Lcaflets in pinnatc lcaves are cither arranged on the rachis eveniy on both
sides (Paripinnate) as in coconutl palm or in addition o the former patlem there
occurming a lerminal Icaflet (imparipinnate} as in Date Palms.  Some basically
pinnatc lcaves may have entire tealblade (Phoenicophorium). In some sugo palms
{Caryota}, lcaves are wice pinnate and the ultimate foliar enils are wedge shaped
{like a fish wilb).

In pinnaic Icaves, bcaflets are cither {rec or jointed, regulir or in clusters,
deflected from the rachis in one plane or in different planes. In some palms
not only the lawcral leallels are joinled at irregular intervals but the terminal leallels

are also jointcd thus forming 1wo broad multinerved scgmenis (Areca triandra).
The multinerved wedge shaped segments of Normanbya normanbyi split longit-
dinally and form scveral onc nerved groups of leaflets,

The palmate lcatblades may be divided into one nerved, one folded or scveral
nerved, scveral folded segmenls. These segments divide for some distance from
the margin and the undivided inner portion of the leaf blade is known as palmen,
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In Rhapis, the mutincrved scgmenis are divided upto the base. In most .anlegﬁ'cd
paims, the owter part of the blade is free and usually longer than the undivided
middle part; the outer free parts further divide forming narrow, one nerved, entire
or bilobed, drooping or stff tips.

Foldinver Al Dalm
g O« audll

Leaflets in pinnate leaves or leaf segments in palmate leaves are folded at
their point of asachment with the rachis or at the tips of the petioles. This
folding may be as V with the main nerve below (induplicate} or folded like
a reverse V (reduplicate) with the main nerve above. Induplicate folding is common

in Date Palms and seen in almost all palmate lcaves and partially in the leaves
of Arenga pinnata, Caryota urens, etc.

Seedling Leaves (Eophylls)

The first foliage leaf of a palm seedling is 1ermed as “eophyll” Its shape
is varied and consistent which in turns offers a good diagnostic character. The
. | ; ‘ : : .
palms of subfamily Coryphoidcae and in some genera of subfamilics, Calamoideae,
and Ceroxyloideae and some members of tribes Caryoteae, Iriarteae, Areceae and
Cocoeae of subfamily Arecoideae. Undivided cophytl is also seen in Date Palm,
Royal Palm, etc. Eophyll is bifid in most palms with redupticately folded adult
leaves. The eophyll is pinnate in most genera of rattans and in gencra Latania,

Rhopaloblasie, cic., In Nypa fruticans, the eophyll is imparipinnale.

oL W B
FHEM ENINGTESLCIILE

Palm flowers are displayed on inflorescences that are considerably different

{rom other nlanis. Unopened |nﬂnrncnr=nr-ﬂe n ﬂpnnmi are asnrlnead nndar A
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wwo, or many fleshy bracts. The oulermost of these bracts is termed as “prophyll”,
The fleshy prophyll and fleshy bract or bracts on the peduncle are sometimes
collectively called as spathes and the inflorescence 18 termed as spadix. The
first bract at the point of origin of flower branches in a compound inflorescence
is also termed as ‘prophyli’

The pesition of palm inflorescences may be axillary or terminal. When 4
palm trec alter attaining malurity starts producing axillary inflorescences in ascending
order s the growth advances and the position of the inflorescences remain within
the crown (imerfoliar) or beiow the crown (infrafoliar), the repreductive phenomenon
is termed as ‘pleonanthic’  This phenomenon i common 10 most palms excepling
a few pgenera and species under three subfamilies.

In two genera of Subfamily Coryphoideae and eleven genera under Subfamily
Cal.;nnmdeac. the shoot aler a tong period of vegetative growth produces a terminal
compound inflorescence that composed of many axillary reproductive branch systen
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that terminatcs the shoot. The entire inflorescence dies after maturation of fruits
along with the death of the palm trec. This once and terminal flowering phenomenon
is termed as ‘monocarpism’  In some ciusier forming paims having this terminal
flowering phenomenon, only the flowering shoots wither after maturation of the
fruits but the life process of the plant continues with the development of new
In almost all gencra of the wibe Caryoteae of the Subfamily Arccoideae, the
shoot afier a certain period of vegetative growth produces a terminal infiorescence,
foliowed by the development of  axillary inflorescence in the descending order
{(basipetal) and the trce (in the single stemmed palm) or the shoot in the cluster
forming palm dies after the lowermost axillary inflorescence had flowered {c.g.
Arenga pinnata, Caryota wrens, . mitis, etc.).

Under abnormal condition a plconanthic palm may also produce terminal
inflorescence,  This phenomenen has been reported in Cocos nucifera,
Chrysalidocarpus lwescens and n a species of Daemonorops.

Extra Axillary Inflorescences

Normally cach lcal axil of a palm bcars only one inflorescence, but there
are exceptions where more than one inflorescence develop from one leaf axil.
The common example 15 Arenga englerii. Emcrgence of more than one
inflorescences has alsc been rcporicd in Arenga pinnata which normally produces
one inflorgscence m a leaf axil.

Structure of Palm Inflorescence

Palm inflorcscences wre basically axillary monopodial branch systern with a
strong or delicale peduncle and simple to simply branched or muhiiple branched
flower branches. The ultimate flower bearing branches are called rachilla or rachillac,

ate bearing cs are called
Structurally the most simple inflorescence s only an unbranched axis, as in
Calypirocalyx spicatus.  In Howeia belmoreana several simple flower branches
arize from a short common stalk, The highly multibranched compact inllorescences
are of gencral occurrence in the Subfamilies Coryphoideae, Arecoideae, Nypoideae,
Calamoideac and in some genera of Subfamily Ceroxyloideae. In scme specics
of Calamus, inllorescences arc long and [lagelliform with ramified axillary feriile

branches known as partial inflorescences.

——Prophyl-and Braets ——— — — — — — — — — — —
The term ‘prophylt’ was used by the well known palm taxonomist, Laic H.
E. Moorc Ir. 10 denote the primary bract on the peduncle or on the lutcral
branches of the inllorescence with the other bracis.  In general, both prophyll
and braci or brucws are homologous with leaves. The shape -and structure of
prophyll and bract/bracws depend on the structure of inflorescences and the nature
of protection the inflorescence needs before opening.  The mode of emergence
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of fower branches from the cover of the pl‘(}ph}fll and bract/bracts is not identical
in all types of palms. In Phoenix the solitary prophylt is thick and persisicnt
and envelopes the peducle and flower branches till the flowers arc matored and
the prophy)l opens like two valves by a longitudinal split at the middle. In
Areca, the solilary prophyl! covers the entire inflorescence until it detaches from
the peduncle for releasing the flower branches, In Dictyosperma, Prychosperma,
Rhopaloblasie, Veitchia, Archoptophoenix, Carpentaria, Roysionea and many other
gencra of palms of the tribc Areccae, the prophyil is large and 2-keeled (bi-
carinate) and complelely encloses the peduncuiar bract which is also lurge and

envelopes the flower branches. At the opening, the prophyll splils from below

and falls, the inner large ry_\,dungulg_r hract exnande and geots detached from the
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peduncle by the push of the elongating flower branches. In Heterospathe,
Chrysalidocarpus ctc, of the tribe Areceae, the prophyll 1s much shorter than
the inncr peduncular bract but [ully cnvelopes the inflorescence ai the very carly
stage of development,  During emergence, the peduncufar bract enclosing the
flower branches comes oul throngh a slit made at the tip of the prophyli, The
prophyll whose base is fused with the peduncle remains attached, In Calyptrocalyx
spuarm, bmh prophyll and pcduncu[ar bracts are pcrsnslen[ In Hydr:'asmfe

simultancousty by a longiludinal split on the inner snde for rcleasing the fower
branches. In most genera of the ribe Cococae, the prophyll is small in comparison
to the peduncular bract and remains hidden under the leafsheath. During

TR AR T s S tha madiinaolar hean? mioaraass thoemos
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great tength enclosing the fower branches and opens by a longiiudinal split on
the inner side. The muli-bracleate inflorescence is characteristic of Subfamilics
Coryphoideac (excluding the tribe Phoeniceae), Calamoideae, Chamaederoideae,
Nypoideac and all genera of the tribe Caryoteae, In a multi-bracteate inflorescence
the pedunculae bract/bracts are sierile and the bracts on the rachis (main axis)

and on (Tower branches (excepting the prophyll) are fertile because cach bract
holds a [lower branch of the next order. In Prichardia, there are only sicrile
peduncular bracts. The gencra Arenga, Caryota and Wallichia  of the tribe
Caryoteae have only Iwo (o many sterile peduncular bracis,

Textare of 'rophyll and Bracts

The prophyll and the peduncular bracybracts are usually thin and papery in
inflorescences that emerge by the shedding of the corresponding leaves, in these

inflorescences cmergence is automatic therefore the prophyll and bracis do not
require to be strong encugh, morcover, until emergence, the unopened inflorescence
during its devclopment, gets addilionsl protection from the lealsheath of the
corrcsponding leaf,  In interfoliar emergence, the growing inflorescence has o
push ow ol the pressure of the leafsheaths therefore for protecting the delicate
{lower branches and Nower buds the prophyll and covering bracts need 10 be

P i s
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Flower Clusters

Palm flowers are either solitary or in the form of clusters. The clusters
may be of sevcral kinds, Solitary flowers may be spirally arranged or closely
crowded or irregularly disposed on the rachilla,

Cincinnus

Tn cincinnus flowers are sympodial in developmenl; when a second fower
develops in the axil of the floral bractecle, the bracteole below the second flower
then subtendmg a third flower and so on. In this type of growth flower clusters

anl:i its sublcndmg ftower (Uht and Dransﬁeid 1987) The cincinnus type of
flower cluster is characieristic in the Subfamilies Coryphoideae, Calamoideae,
Ceroxyloideac and Arecoideae.

‘The Dyad

Dyads are characterisuc of the Subiamily Calamotdeae, may consists of either
of two hermaphrodite flowers or two male flowers or one female and one neuter
flower (sicrile male flower). In the genus Korthalsia, the solitary bisexual flowers
are reduced from dyads. '

The Triad

The triad consists of two lateral male flowers and a middle female flower.
It is the most common floral unit seen in palms of the Subfamily Arecoideae,
By the supression of the middle female flower a triad may appear as a cluster
of paired male flowers and by supression of the male flowers the cluster may
represent only solitary female flower. This supression of one sex from the triad
is characteristic of the gencra Areca, Caryota and Wallichia,

Acervilus

Palm flowers are unisexual in the genus Hyophorbe and the (lower clusiers
are formed in two lincs, the proximal fower in the line is a pistillate and the
distals are siaminate, The bractcoles of the clusters are reduced or inconspicuous
at anthesis,

Palm Fiower

Palm Howers arc unisexual or bisexual, scssile or pedicellate and basically
iimerous with 3 scpals and 3 petals ; stamens 3-6 or many, and ovary distinctly
3 carpellate with one ovule in each carpel,
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Perianth in Palm Flowers

The perianth in palm [owers is composed of similar or dissimilar sepals
and petals, sometimes uniseriate with variable number of lobes. Sepals are most!‘!
3 in number, distinct, imbricate or connate or tubular, Petals are mostly 3 in
number, imbricate or valvate or connate; mostly valvate in male flowess and bisexual
flowers or rarcly united with free lobes and no distingt asstivation is recognized.
Yl L I}' LHELRWAWL W ELFE LSy AR AU e WIS dheld ' b LT [

Petals are abscnt or inconspicuous in the genera Thrinax and Cocoothrinax of
the tribe Corypheae.

Androecinm

The androecium consists of 3 10 6 or many stamens, with distince short or
long filaments, variously connate or adnate or both with the petals, Anthers
are basifixed or dorsifixed and pistillode may be present or absent in male flowers.

Gynoecium

The gynoecium is apocarpus with 1-3 carpels or syncarpus with 3 or more,
rarely 10 locules or pseudomonomaerous with 2 aboned and 1-fertile locule and
avyle, Carpels are smooth or hairy or with imbricated scales on the outer surfaces.
Style is distinct, connate or indistinguishable. Stigmas 3, erecr or recurved
or with slit in the carpel (Nypa). Ovules anatropous, hemianatropous,
campylotropous or orthotropous, basaily, laterally, apically attached ; 1 ovule in
each locule. Stlaminodes may be present or absent in female flowers,

Paim Seed Germination

When palm seeds germinat¢ and the minui¢ embryo in the séed grows, the
single cotyledon (seedling leaf) never expands and functions like a green assimiiating
blade, but remains partially or wholly enclosed within the seed itself and function
as a hustorium to absorb nuiricnts of the endosperm. This special function of
the cotyledon continucs till the seedling is capahle of uptaking nutrients {rom
the soil by s own root system.

Dormancy in Pulm Seeds

Unlike dicotyledonous sceds where dormancy 1s a nalural process, in patms
there is no true period of dormancy, The embryo which is embedded in the endosperm
close 10 the scedeout drics up quickly and becomes incapable of germination if
favourable condiion docs not prevail, Hence the period of dormancy of palm seeds
is the length of time required to complete drying of the embryo after maturation
i tha annsd Thn awart smariad oA fdormancee® ie diffiealt a8 eeord horanea
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internal and cxicreal faclors are responsible for i Among the inermal Taclors,
the thick endocarp cover delays drying process of the embryo. It has been found

fal the palms of the sublropicul arcas where there is marked scasonal changes,
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the embryo rcmains viable for a longer period. whereas in the humid tropics
due to absence of seasonal change, the embryo looses viability quickly.

According to the amount of cxtension of the cotyledonary structures following
types of germimation can be broadly recognized.

Remote Tubular

Aflter sufficient growth of the cotyledon within the endosperm, the cotyledonary
petiole, much more particularly the sheath, clongates carrying the embryo out
of the sced into the soil.  Eventually the initial leaves grow out through the
leng narrow oblique cleft representing the mouth of the sheath, The radicle is

chrrt Lvad anid rondooard cane by thae aduvantitnne rowes Horas tha ool 120 ahaant
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This typical wbular type of germination is seen in the genus Phoenix.

Kemoie Liguiar

In this type of germination the cotyledonary petiole and the sheath with the
ligule extend carrying the embryo out of the seed. The young seedling develops

through the ligule. The remote ligular germination is common in most Coryphoid
genera of palms. In Borassus, Hyphaene and Lodoivea the cotyledonary sheath
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and roots. In Borassus flaballifer a succulent primary leaf is formed below the
ground and is caten as vegetable,

Adjacent Ligular

In most palmm genera of the Sublamilies, Arecoideae and Calamoideae, the
cotyledonary sheath does not grow loager but remaining close to the seed and
the young secdling lcaves develop through the adjacent liguie.




CHAPTER 11

Palms arc generully propagated by sceds, but they are also _Pfopasfted 1:':"'
vegeiative means such as by rhizomes, Suckers, OHSCLS €1C.  J€CUs dit LG ARy
means of propagation in all paims that have single stem with one terminat bud.
Like many other monocot plants, palms cannot be grafted or budded or propagated
by using some portion of the stem as cutting.

Propagation by Seed

Propagation by sced is the most casy, chcap and conventional method for
all paims excepling those where sceds are nof obtainable. The Date Palm (Phoenix
daciylifera} although produces enormous quantity of seeds it is propagated by
suckers for retining parental characters of superior genotypes which otherwise
deteriorale if propagated by secds.

Sceds can be sown in seed beds, (lats, seed pans or in pats in a soil mixture
approximately 6-18 cm deep. Only the fully ripe and freshly harvesied sceds
shoueld be wken for germination. In the Indian Botanic Garden, Howrah, palm
seeds are germinaied in the specially constructed seed beds which are about 60
cm abave the ground level containing equal paris of white sand, leaf mould and
garden loam. Palm seeds can also be germinated in vermiculite, a micaceous
material which has the capacity to hold water and dissolved nutrients for the
growing seedlings. Vermiculite also keeps the seedlings free from pesis and discases

therefore it is the best medium for transporting seeds and scedlings in a discasc
free condition.

Palm seeds thal germinae in adjacert ligutar type can be sown without difficulty
in any type of sced bed or sced pan depending on the number and size of the
seeds 10 be sown.,  Sceds should not be sown too deep into the soil, the best
result is obtaincd if sceds arc sown about 1 cm below the surface. If the sceds
are fresh no soaking with water is necessary, seeds should be cleaned, removing
the fibsc and the pulp.  Sceds that throw longer sheaths should not be sown
in beds or in deep pots because once germingied seedlings cannot be daken out
for wransplaniation. Excepting Larania, all olther Borassoid palms should be sown
in a shallow pot keeping the sceds half bunied. The giant Lodoicea maldiviea
{Giant Double Coconut) sceds cannot be sown in 4 standard sized secd pan. Moreover
as the seed throws out severat meire long sheath before producing first leal and
root, it is impossible o dig oul the seedling from the nursery bed, withoul causing
fatal injury 10 the young plant, Hence Lodoicea seed should always be sown
direcily at the spot where this giant palm is o be grown. For achieving success
ground preparation is necessary so thal the sheath can grow casily inte the soil
then wurns up with its shoot.
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The giant Lodoicea maldivica palm at the centre of the Large Palm House
of the Indian Bolanic Garden, Howrah was grown in this manner when the seed
sown in 1894, For raising NMypa fruticans seedlings in the nursery, the best
resuil can be obtained if the matwre froitlets are sown in mud with their stigmatic
side half buried. For sieady growth of the seedlings there should be water above
the mud bed. It is not necessary that the water should be saline. There are
some gardens in India {Thecosophical Society's Garden in Adyar, Madras and
Raj Bhavan Garden in Calcuita) where Nypa palms were raised and grown
successfully in sweet water surroundings.

Vegetative Propagation

Some genera and specics of palms have suckering or clamping habit. These
palms over a peniod of lme develop several stems (shoot) which are jointed
at the basc below the ground or at the ground levet or the stems grow horizontally
underground hen come up the ground as independent shoots. In some specics
ol Calamus, Baciris, Rhupis, (he underground stems produce several shoots away
from the main sicm and form a huge colony. Therefore atl palms that develop
suckers and olfscts and have roots below can be separated from the mother plant
and cach onc scparatcd can be cstablished as a new plant.

Palm clump o0 be scparated or splitted for taking out suckers needs careful
examination for asc,crumm;, whcther the parcm planl has sufﬁmem numbcr of

of suckers. The suckers Ihdl have dcvcloped roots should mtnlrrr:allyr be selcctc{l
for scpuraling from the parcnt plant. In stoloniferous palms, a portion of the
underground siem along wilh the shoot may be separated. If the shoot has no
root of its own, the practice is to cut the sucker along with the portion of the
stem that joins the pareat plant. This serves 1o cut off part of the food supply
'to ithe sucker (offscl) and thus encourages il o begin new rocis of iis own,
In some clusicring palms adventitious roots develop from the nodes above the
soil. By putting moist [cal’ mould around these roots and covering the ball of
leaf mould with polylhene film enhance development of more reots. The shoot
alongwith the roots can be tiken out and planted as a new plani. By this method
iLis possibic Lo separate stems of Hydriastele microspadix, Ptychosperma macarthurii,
Rhopaloblasie singaporensis, Rhapis excelsa, R. humilis, Areca riandra, Licualg

spInosy, (’hrvcnhdnm;nmr futescens, and several cluster 'Fﬁl"TI"IH'IiJ’ slopder n'alrnt.
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Bulbil Shoots

In excepional cascs, in some palms, the entire inflorescence or individual
rachilla or the mate and female Rowers wansform into vegetative shoots, popularly
called as bulhil shooly, Insiances of such buibil shoot production were recornded
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iIi _I'ﬂ_rl_l!pwing palms : Areaga pinnata, A. englerii, Areca caterhu, Borassus
Habelitfer, Chrysalidocarpus lutescens, Cocos nucifera, Coccothrinax argentea, Elaeis
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Phoenkx sylvesiris,
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further as 'r_liminr:.t_ shoots or wither away in the course of time. Litle atiention
has been paid so far to utilize bulbil shoots as peragulc particularly for ,trhos:e
€conomicaily important single stemmed palms.  SOMC dicply Wil Thaus: 1
induce bulbil formation in Cocos nucifera. Davis et al. (1981) were successful

in rooting butbil shoots in Coconut palm and to grow these tooted buthil shoots
as separate plants.

By splisting the growing point of a seedling it 18 also pess_ibie. o induce
suckers. Using this technique Davis {(1968) induced sucker formation in Coconut

seedling and thus effected vegetative propagation of a single stemmed palm on
a small scale.

Tissue Culture in Palms

Tissue cuhure js invitro culiure of tissue or cell taken out fmrq the a::uwely
growing parts of plants under controlled condition in aseptic medium with the
application of required nutrients. Raising of plantlets of palms by tissuc culture
technique is in the oxperimental stage. Some progress has been madc towards
producing callus by putting ovule sections in the nutrients medium. Reynolds
et al. (1979) were able to produce callus from ovule sections of the paims
Phoerix dactylifers, Howeia fosteriana and Chamaedorea costericana on high
auxin medium. The callus mixture when placed on auxin fre¢ medium produced
numerous embroys. Accerding to Guzmen ef al. (1971, 1978), it was possible
to grow mature embryo of Cocohut palm in awxin containing medium. IL was
also found that high sugar concentration in the mediom wag effective in producing
callus from the cotyledonary sheath but no true embryos have been obtained from
this calles although rootlets and protocorm like bodies were proguced. Scicntists
were able to produce callus and plantlets of some species of rattan palms and
they were able to standardize the nutrients for calles formation. In Philippines,
attempts were made to propagate eleven species of Calamus and two species
of Daemonorops by tissue culture technique, In four species of Calamus, scientists
in Philippines were able to produce shoots from the callus tissue in the media
suppoited with 2-4% sucrose in the presence of 1.8 mgl benzyl adenine and

1.8 mg/L2, 4-D. Roots formed when shools were transferred 10 a medium of
4% sucrose and trace of auxin in Cylokinin {Umaligarcia 1983). Tissue culiure
experiment in palms is stil in the very early siage in India and no encouraging
results have so far been reported. Tissue culture is undoubtedly the most effective
racthod of propagation which can compete with the seed germination and has

the best advantage of retaining the genetical qualities of elite palms of economic
importance,



CHAPTER I
PALM CULTURE & PESTS AND DISEASES

Fransplantation of Palm Seedlings

After the sceds germinale i1 is best to kecp the seedlings in partial shade
preferably under the shade of big wees or in the green houses. Sceds germinated

| jin the seed beds should not be allowed 1o starve For water, thercfore liberal watering

is necessary. All growing seedlings necd moisture in the soil buc if the soil
becomes sogpy due e luck of drainage, there is chance of fungal atlack and
death of the scedlings. Too much exposure to sun is also harmiul for the secdlings,
it is therefore betier 1o place on the sced bed frame with a layer of coconut
leaf so that {iltcred sunrays should fall on the seedlings. The heavy rains also
capse damage o the scediings by washing out the top seil from the seed bed
or sced pan lhus cxpose the delicate rool system. To overcome this problem
it is advtsable 10 cover the sced beds during rains with transparcent polythene
sheets.  Warm humid atmospheric condition- and good nowrishment available in

the soil always help in the sicady growth of the seedlings.

When large aumber of scedlings are raised, it ts most important t0 transplant
all the seedlings belore they are fairly grovwe and all their roots formed an interwoven
mass. Too old seedlings are difficult to separate without cauwsing damage to
their delicatc absorbing roots, 11 is frequently observed in many palms especially
those which are remotive in germination that their seeds germinaie onc by onc
or in small number with time gaps and their germination continues for a longer
period.  The most convenient period of transplantation is when the scedlings are
in the 2-leave swmge. The scedlings at this stage are to Le fified out carefully
withotit causing damage 10 their roots and at the same time causing no injury
to the adjacent scedlings that had just sprouted. Although it is very eusy to
advise but in practice it is seen that just sprouted seedlings cease 10 develop
further when their surrounding soil is disturbed. A palm grower thercfore has
to use his own discrelion and 10 develop methodology for ransplantation that
suits him,

When the secdlings have produced the first and second foliage leaves, their
root system just beginning 1o develop and the young seedling suil receives some
nourishmeni from the endosperm.  The seedling if transplanted at this stage will
not starve ull the time its roots are capabie of drawing nourishment from the
soil. The scedling of 2-lcaved stage should always be planted in small pot (10
crm). When the scedling is more than two years ald it needs further transplantation
to bigger size pot. Cusualty of the seedlings can be minimised if scedlings are
grown at lcast for two years in pats prior o their plantation in the ground. The
rainy season is the best time for transplantation because both soil and atmosphere
remain humid and it saves lot of man power required for frequent watering. Older
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palms can be (ransplanted at any time of the year provided there is sufficient
moisture available 10 the soil. A palm root does not produce rootlets if cut,
therefore for transplanting older palms care should be taken to keep the ball
of carth containing the roets inlact and sufficiently moist; for doing this the ball
of carth should be covered with polythene sheet. Prunning of some leaves is
recommended if older pulms are transplanted n dry season, this reduces the loss
of water by wanspiration, The loss of waler in fanleaved palm is more than

tha Ffanihne lacerad  rooloes
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Palins Grown for Landscape Beautification

The beauly and elegance of palms can be fully realised if selected Lypes
of palms are planicd at a sclected locality. The selection -of locality depends
On the cxposure needed hy Lhe parlicular palm o be planted, whether it needs
fll sun, partéial sun or shade. The planting site should also have good soil.
Apart from cxposure requircment, an initial assessment is nccessary how best
tlle shape and size of the palm will fit with the environment. A careful sclection
Ol paim species prior 1 their planting is always advisable for getting the maximum
effect and for avoiding disappointment. Palms can be planted in the landscape

N Symmerrical, asymmetrical or informally with assorted species.

Palms Planted in Groves

Palm groves arc cxcellent umifying element in the large landscape planning.
A striking effect can be created if scveral palms of the same species are planted
Wwell apart or in the close group amangement. The best result is obtained with
the single stemmed palms. The graceful Cocos nucifera, Phoenix sylvesiris, P.
dactylifera wher planted in groves make a fine sense of shelier and shade. Large
groves can be made with any Lype of palms. All robust palms with large crown
;S,lfmh, as, Corypha wmbraculifera, Caryota urens, Borassus flabellifer, Sabal
Yackburniana, Roysionea regia, R. boringuena, Attalea speciosa, Arenga pinnala,
Elaeis guineensis, Wushingtonia robusta, W, filifera, Phoenix canariensis eic., need
Sflfﬁcienl space around them so that their heads do not touch each other. The
Slender palms of tall and intermediate heights such as Livisiona chinensis, L.
decipiens, [ rotundifolia, Sabal palmetto, Areca catechu, Actinorhytis calapparia,
Bentinckiy wicobarica, B. condapanna, Archoniophoenix alexandrae, A. cunninghamiana,

Piychosperma elegans, Heterospathe elata, Carpentaria acuminata, Dicryosperma
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very good cumulative elfect when planted as a single species of six to twelve plants
Or as assorted group of pinnate and palmate leaved palms. If a grove is made
of several specics of the same genus or of different genera, the rate of growih
a0d the natre of leaves must be known for maintaining the harmony in the grove.
As for example, among the Livinstonas, Livistora rotundifolia and L. decipiens are
fast Erowing palms and Livistona saribus, L. jenkinsiana, L. australis, L. chinensis
are slow to moderately fast growing. All species of the genera Thrinax, Coccothrinax,
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Sabal are very slow growing in the local climate, Among the feather leaved
palms, Actinorhyiis, Ptvchasperma, Carpentaria, Chrysalidocarpus, Roystonea, are
fasterin growth, while Heterospathe, Dictyosperma, Rhopalobiaste Howeia, Hyophorbe,
Aiphanes, Syagruss, Arecastrum, Attalea, Orbygnia areslow growing paims. Therefore
in a grove slow and fast growing palms are (o be planted alternately or the
slow growing palm in the inner circle and the fast growing in the outer circle
or according to the suitability. If the place for the proposed grove 15 exposed
to sun for the whole day, the shade loving palms should be selected for planting
in the inner circle and planting of such species should be deferred until the hardy

palms are of such size to provide shade.

The slender palms, Licuaia peltata, L. paludosa, L. grandis, Howeia
betmoreana, H. fosteriana, Phoenicophorium, Calypirocalyx, Rhopaloblaste,
Rhopalostylis, Pinanga, Aiphanes, Veitchia, Wallichia, Cyrtostachys need moist
soil and camnot tolerate fuli day's exposure to sun during dry hot months {rom
March to fune. The swong sun during this period quickly desiccates thé loxuriant
foliages. The cluster forming palms such as Ptychosperma macarthurii, P.
sanderanum, Araca iriandra, Rhopaloblasie singaporensis, Chrysaiidocarpus
futescens, Licuala spinosa, Hydriastele microspadix, Rhapis humilis, R. excelsa,
Arenga englerii, Wallichia densiflora can make smaller groves in partial shade,
The cluster forming Acoelorraphe wrightii, Bactris major and Calamus arborescens
should not b¢ planted in the grove ajong with other palms, because the spreading
habit of these palms will upset the coherence among all other species.

Palms when planied in one or many rows along the pathways or leading
10 a long building become very attractive and eye pleasing. “The single stemmed
palms always make' excellent avenue when planted with same species, A most
striking example is Palmyra Avenue of the Indian Botanic Garden, Howrah. It
is a pleasant experience 0 walk below the rows of lofty palmyras waving their
fan-like leaves in the gentle bresze. The tall elegant palms especially Roystonea
regia is most suitable for planting in a row along the boundary of a large estale
similar in shape, occasional planting of tall palms breaks the monotony. The
clusterforming palms of low height are suitable for planting close (0 the building
or on both sides of the portico and along the periphery of the lawn or in the
shrubbery. The curious-tocking palms such as muliiheaded Hyphaene can be
used as focal point of a large garden.

Palms for Pot Culture and Decoration

Paims arc also very good decorative plants for growing in pots out of door
or indoor. As palms have no prop voots they can be grown ¢asily in a smailer
size pows in comparison {0 other dicot foliage plants. The fibrous roots of palms
quickly spread into the soil and the palm adjust iself without much drawback.
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Most potted palms need sufficient light otherwise they will appear sickly and
unattractive. For mainlaining healthy looking palms periodic exposure to partial
sun 13 necessary, The most difficult problem for pot cullure is io determine
the water requirement of potied palms, Dry warm conditon and insufficient
ventilation are negative factors for growing palms indoor. All potted palms absorb
moisture by their fecding roots located at the bottom of the pot, thercfore, while
watering it should be ascentained whether water is percolating to the bottom of
the pot. A good result can be obtained if the pot is placed on a dish so that
any excess waler falling on the dish or percolated from the bottom of the pot
is further absorbed.

Pot Mixture

The soil lor pot culture should be porous and conuin sufficient humus 0
hold the moisture. In the Indian Botanic Garden, Howrah, the general pot mixture
used for growing palms contains equal part of sand, leafmould and garden loam
and cup full of lime for each pot. For growing Cyrtosiachys and Howeia the
POL mixture should contain lateritic soil and sufficient quantity of sphagnum pieces.
Preparation of pol mixture greatly depends on the type soil preferred by a particular
Species of palms and for this knowledge on the habitats of palms is essential.

Manures and Fertilizers

_ For pot grown palms organic source of nitrogen is most satisfactory than
Norganic fertilizers. Use of quick action inorganic fertilizers only hasicn the
Erowth of the pot plants and make them unsuitable as indoor plants. Oil cake
dust, bone meal, fish meal are useful organic manures, when applied as top dressing,

Ompose slowly in the soil relcasing the essential nutrients to the growing potted
blants for a longer period.  Well rotien cow dung is also useful as a manure,
But 100 much use of cow dung is harmfuf to the plant because it invites insects
and other pests. The pot mixture should be applied before the growing scason.
Normal growing seasons in this region are at the end of colder months or just
before ang during monsoon rains. The nutritional requirement of palms planted

in the Barden or along road sides can be met by using a combination of organic

;‘“d inorganic fertilizers. The inorganic fenilizers should contan 4-8% N, 6-
% P 20, and 4-8% K. Commercial fertilizers containing balanced NP.K. and

S0ld in different brand names are also uscful. It is not desirable to follow a
the doze for all types of palms, the doze to be determined according to
need of the plant,

4 Nutritional requirement of commercially grown palms such as Cocos nucifera,

. a:im Catechu, Elaeis guineensis, Phoenix dactylifera greatly depends on the

®ly and edaphic condition of the region where these palms are cullivated.

:1’;:’; are Many research institutions in India and ab'road‘where rescarch on

IWaﬂ‘ai:l""‘ll"i“?qu'mmnls of commercially grown palms is going on and data are
© in some standard books and journals referred at the end.
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Live Storage of Palm Pollen

Palm pollcns are esscntial genetical matcrial for deriving and maintaining new
variclies of palms, therefore tt 18 necessary 0 keep the palms pollen alive for
as many days as pr}snih!c so lhat these can be suitably transported from one
]JMLG io anoiher for rescarch inm cross DTBﬁUll]g or l(_]l'_ genﬁilc.&l bLUUIUb For
facilitaling rescarch on palm breeding some information has been documented

on the storage of live palm pollcns.

The first rule in collection of live viable nnl'lt-n for storaee or for transnorting

L ¥ Riamlans L A% PRI R ekl

is 10 keep it dry. Flowers should not be c,ollecl;ed in rains or with heavy dew
because of possible contamination.  Flowers should be spread out on dry smooth
paper or in a warm oven {not hot) for a few hours in order to dry out the
floral paris as much as possible, Pollen is coliected by allowing the stamens

10 shed on a paper. The loose poilen grains then should be stored in geletin
capsule as used for medicine and placed in an air tight container with dry silica
gel ds moisture absorber. It is desirable not to store more pollen in one capsule,
it is better 10 usc more capsules containing less poliens for eliminaling the risk
of inadequalc dchydration. The capsuled pollen can be kept viable for 4 months
at a iemperature of 26°C.  Refrigeration increases the lifespan of the pollen
as long as the pollen is sufficiently dry. Afler taking out from the refrigerator,
the vial contaiming the capsules should be kept outside until the capsules retumns
1o the room temperature.  This removes the moisture condensed on the vial, A
small camel hair brush can be used w pick vp the pollens for wansferring 0
female flowers in rcceplive condition.

PEST AND DISEASES

Like most plants palms arc also susceptible 1o diseascs caused by fungi, bactena,
insects, mites and vitrious other unknown causal organisms. Excepting information
on diseases of commercially grown palms such as Cocos nucifera, Areca catechu
and Elaeis guineensis, no ¢comprchensive data is available on diseases occuring

on palms cultivated in India particularly those palms that are grown for ornamental
purposes. The following paragraphs therefore record some common diseases that
are encountered in cultvated palms along with their causal organisms just to
enlightened the growers und patm lovers about the diseases.

Fungal Diseases

Butirot ; This is caused by the fungus Ganaderma. Once the fungus invade
the roots and trunk, it becomes difficult to check and eradicate the discase. The
affected palms loose vigour, lower leaves turn yellow and wither. The newly
formed lcaves wili be smaller uniil the tip ceases to produce new icaves and
the plant ultimately dic. The fungus spreads through the soil from affecied 10
healthy plants and ulso by means of air bome spores. The large white fruit



MANUAL OF CULTIVATED PALMS 23

bodies of the fungus may also be conspicuous at the bottom of the trunk. The
application of fine sulphur to the soil around the affecied tree was reported to
be helpful (Venkatakrishnaia 1956).

Root rot : Root rot disease 15 caused by the fungus Fusarium. This is also
& deadly discase and causc untimely wilting of the entire palm.

Bud rot : The symptem of bud rot disecase include wilting, yellowing of
the leaves caused by the fungus Phytopthora palmivera.

Leaf spots : Leaf spots occur mostly in the seedlings of Roysionea, Syagrus,
Cocos, Phoenix, Sabal, Thrinax, Coccothrinax eic., and caused by the fungus
Helminthoporium. The primary symptom of infection on thé leaves are oval
t0 irregular sunken spots with brown centre and yellowish green margins, The
fungus under favourable condition sporulaie on the spots and spores are transmitted
by the wind and water. These leaf pots grow and join with others to form
4 continuous lesion, Spraying of copper oxychlioride solution on the alfected
parts check the spread of the disease.

Bacierial bud rot : This bacterial disease is reported from Roystonea regia,
Areca catechu and Dictyosperma album. The causal organism is Xanthomonus
vasculorum. Control of bacterial disease is difficult once the disease is fully
:}L Removal of all  affecied seedlings of young plants check the spread of

138ase.

Mites

Mites are ihe common pests of the omamental plants. It is very difficukt
0 contro the mites once these infect the palms because mites cannot be killed
unless the plants we treated at regular intcrvals with effective miticides. Palm
seedlings arc most susceptible to mite attack; they suck the sap of the leaves
and soft part of the stem and weakens the scedlings and ultimately kill the plant.
Presence of miles can be detected by the presence of web below the leaflets.
Aplication of Ethion 25% EC or Malathion 50-70% EC in emulsified form at
Tegular intervals check the spread of infection. Application of Dimethoate with
the dilution of 100 m! in 100 litres of water at [ortnight intervals on the affected
Palms controls the infcction of mite (Tetranychus telerius).

Nematodes :

It was rcporied that among palms, Chamaedorea species are susceptible to
the attack of nematodes (Esser 1967). Infected palms become stunted and their
leaves 1y, ycHowish, rools decay, stem becomes reddish brown. The leaves
finally wilt and the plant dics. For controlling nematodes Zinophos or Desonit
&e recommended for ircating the soil, but these chemicals arc highly toxic to
man therefore should not be used in the home garden, [t is best 10 practice
plant saniwtion procedures like using treated seeds and sterilised soil eic.
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Insects

Scale Insects : Scale insects are the most comman insect pests of omamental
planis including pulms. Thesc insccts cause more injuries than any other group
of tnsects. Scale insects atiack mostly the leaves, young stems and cause dicoloration
and weakemng cf (he planis. These insects appear as isolated white woolly paiches
or as thick mass, Application of Dimethoate with the dilution of 125 ml in
100 lhiwres of water at fortmight intervals is effective againt Scale insects (Coccus
sp. and Saissetia sp.). With the application of parathion emulsion in water on
the effected plants check the spread of scales. Parathion is highly toxic to man
thereflore a carctul handling 18 nccessary,

Aphids : Aphids arc also harmiul to younger palms and responsible for damage
to leaves and younger part of the stem, The presence of aphids can be detected
by the presence of ants on the plani. A regular apphcation of Dimethoate with
the dilution of 75 ml in 100 litre of water help in eradication of aphid (Aphis
gossypit, Macrosiphum spp., Myzus persicae).

Palm leaf Skelitonizer : Leaves of several species of palms are attacked by
the pest Homaledra sabalella. The larvae feed on the leaves and devour the
leaflets within a short time if remain undetected. Malathion may be used with
the recommended doze mentioned on the cartoon.

Ambrosia Beectles © This small heetles burrow inio the trunk of palms and
carry with their bady the fungal spores into the burrow. Larvae which hatch

from the pooc denneited }\u the heetle orow gnd develon by feedine on mveslia
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of the fungus. The fungi also attack the healthy tissue oQutside the hole. It

is sometimes difficult 1o determine, whether the beetle of the Tungi are responsible
for the cause of the death of the palm. Spraying with B. H. C. has some ¢ffect
in controlling the beclles,

Termite : Termiic infecton cccurs if the palm is of low vitality. Termites
cause decay to the ouler layer of the trunk and make the decaying portion vulnerable
io secondary infeciion, Washing ihe affecied porion with a soluiion of Chlordene
or Aidrin removes the termites. The soil around the palm should also be weated
with the same chemical.

Thrips : Green House thrips feed on fronds and they destroy the green colour
of the leaves and suck the sap. Infestation occurs when the leaves just start

tn nm 1rl Snravine with malathion at regnlar inisrvale contenl tha alencls
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Lethal Yellowing Disease

This dangerous discase had caused havoc in recent times to the Coconut palms
and other palms in many parts of the world. The causal organism is yet to
be determined although the presence of Mycoplasma was detected in the affected

parts of the palm. Application of antibiotic in some cases was reported (Romney
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CHAPTER 1V
DISTRIBUTION OF PALMAE {ARECACEAE)

Palms include 212 gencra and about 2779 species (Moore [973) and are
predominantly equitorial in distribution, a mujority of them have distribution in
the tropical Asia and wopical America. The number of palm species in Africa
and Arabia is rclatively smatl. Palms are also distributed in the subtropics and
temperate regions where climatic condition is tolerable for the growth of the palms.

In the westem wopics, the distribution of palms is extended northward to
California and Carolina of North America and Chile and Argentina of South America.
Palms have ihcir fooling in the Southern Europe and across North India and
China to Korca and lapan in the extreme north. In the south, they grow in
New Zealund and South Africa. The southern and northern extremes in the temperate
zonc where palims grow arc 10 44° N latitude in Euvrope and Japan and 44°S
latitude in Chatham Island ofif New Zealand. The more usual limit of palm
distribution is the region where Cocos nucifera is successfully cultivated. The
intensive palm vegelation is, however found in the equitorial rain forests between
3N latitude and 5°S latitude, The two genera of the wibe Corypheae such as
Sabal and Washingtonia dominate the colder regions of Carolina and California,
the genus Trachycarpus of the same tribe is the most cold resistant palm, distributed
northward from Himulaya to Upper China. Rhapis is another cold resistant genus
naturally occuring in Japan upto iis northemn limit.  Phoenix dactylifera of the
tribe Phoeniceac and Nannorrhops ritchiana of the tribe Corypheae grow wild
in the desert.  The genus Chamaerops is the only Coryphoid plam dominates
in (the Southemn Evrope,  In the Southem hemisphere, the common extratropical
Arcceae, the Jormer two genera are distributed in the southern part of South
Amcrica while the fauer in the New Zealand. With some exception most of
the palm taxa have originated cither from the old world or from the New World.
The Cocos nucifera although thought to be of Malesian origin is pan tropic in
distribution. The genus Elaeis of the tribe Cococae has two species, oné is restricted
in wopical Amecrica and the other in Africa, Among the iribe Calameae, the
genus Ruphiao has wide diversity in Africa but with only one species occurting
in America.  The gencra common 1o Asia and Africa are Phoenix of the tribe
Phoeniccuc, and {/yphacne und Borassus of the tibe Borasscac and Calamus of
the tribe Culunicac, The gencra Latania and Lodoiceae are the \wo Borassoid
genera restricied 1o Mascarene und Scychelles Islands. The maximum diversity
in the Sublumily Calumoidcac is noted in Southeast Asia. It is believed tha
this group of pulms have originated from this geographical arca.  The typical
Calamoid genera of this aren are Euguissona and Salacca. In Alfrica the typical
Calamoid genus is Ancistrophytiion, whilc Metroxylon, one among the most ¢cong-
mically important gencra has natural distribution in the Pacific 1slands, Among
the tribe Arcccae, a large number of genera and species are found both in the
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eastern and western tropics. The chicf westemn tropical genera of the tribe Areccae
are Roysionea, (Geonoma, Ewulerpe, Prestoa and Howeia in the Pacific- Islands.
The common casiern tropical genera of the tribe Areceae are Areca, Bentinckia,
Pinanga, Actinorhyiis, Piychosperma, Rhopalablaste, Chrysalidocarpus, Veitchia,
Archontophoenix, Hydriastele, Carpentaria, Normanbya, Heterospathe, Oragnia etc.
The tribe Caryoicac of Subfumily Arccoideae comprises the gencra Arenga, Caryvota
and Wallichia, all have their centre in Southcast Asia, Indo Chira, Burma, extending
ta the Indian Subcontineat.

The genera Podococcus and Sclerosperma of tribe Areceae are endemic to
tropical Africa. The Carribean Islands and the central part of America have
large distribution of the tribe Coryphecae. The major genera of this region are
Coccoibrinax, Thrinax, Copernicia,Colpothrinax, Sabal, Acoelorraphe eic. The
genus Corypha is Indo-Malcsian and the genera Léivistona and Licuala from the
bulk of the Indo-Malayan specics of the tribe Corypheae. The genus Prichardia
is abundant in the Pacilic Islands, Among the tribe Cococae a2 wide diversity
is encountcred in Soulth Amcrica, the imporlant genera are Baciria, Butia,
Arecasirum, Syagrus, Aiphanes, Aualea, Orbygnia cic. The tribe Caryoteae is
restricied in the castern uopics only. The subfamily Nypoideae has only one
genus Nypa is of casiem wopics only, The subamily Phytelephantoideae with
s monotypic genus Phytelephas 15 restricted to the westen topics only. Qur
present knowledge on the distribution of the family Palmae ok shape from the
works of Corner (1966), Moore (1973), Beccari (1908, 1911, 1918, 1933), and
Ukl and Dransfield (1987).

Distribution of Palmae {Arecaceae) in India

About 92 specics and 4 varictics of wild and semiwild palms in 21 gencra
have distribution in India. They are chicfly occuring in the three major geographical
regions, wiz. Pcninsular India, Eastern & Northeastern India and Andaman &
Nicobar lslands. A small number of palm taxa also occur in the rest of India,

particularly in the sub-Himalayan vallcys and plains of northern India, semi-arid
parts of wesiern India, Gangetic plains, estuerine mangrove forests of Ganga and
Mahanadi delta, moist hilly tracts of Orissa, south and north Bihar. Apart from
semiwild and wild puims, Cocos aucifera and Areca catechu are largely cultivaed

as commercial crops. Among the wild paims, the genera Calemus, Daemonorops,
Plectocomia, Korthuisia, Arenga, Wallichia, Nypa, Trachycarpus, Pinanga,
Corypha arc poorly represcnled in cultivation.

Y. Peninsalar India

The Peninsular india comprises the central bighland with Sﬁlpurc. Maikala,
Vindya and Bundcikhand ranges (6(0-900 m), on the Norih and Western Ghats
on the west. On the cast, the Eastern Ghats, not continuous like Western Ghats
with highest peak a1l Mahendra Giri (1680 m). The Eastern and Western Ghats
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meet at Nilgiri south of Karnataka. The regions west of Western Ghats and
east of Eastern Ghats slope towards the coastal plains. The rest of the regions

are either river valleys or coastal plains. On the western stopes of the Western
Ghats compnscs mostly ropical evergreen forcsts occuring in the states of Karnaiaka

and Kerala, The castern slones of Westorn Ghals consists mostly of moist decidunos
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forests, Palms are most frcquent as evergreen forest component, frequent in the
semi-evergreen and occasional in the moist deciduous forests. The conspicuous
palm gencra within the arca are Areca, Pinanga, Calamus, Bentinckia, Caryota
and Corypha. The dominamt palm genus is Calamus. The genus Hyphaene
with onc indigenous endemic specics is abundant in the coastal plains of Goa,
Daman, Din and Saurasthra coast of Gujarat. The genus Phoerix is  extensive
in the deciduous foress belis and along the coastal plains of Coromondal. Borassus
fabellifer is thc most conspicuous semi-wild palm all along the coastal plains
of Andhra Pradesh and Tamil Nudu, More than half of the Borassus population
of India is localed in this region.

2. Eastern and Northeastern India

This broad geographical region comprises Assam Valley, submontane regions
of Assam, Arunachal Pradesh, Nagaland, Mizoram, Manipur, Tripura and
Meghalaya; lower mountain valleys of eastem Assam, Sikkim, West Bengal and
Bihar; Tista and Brahamaputra valleys of Sikkim, West Bengal and Assam. The
natural vegewtion of this composile region is mosdy tropical moist deciduous
forests in the plains and wopical semi-evergreen o evergreen forests in the
mouniain valleys, Palms arc conspicuous in all the three types of forests, The
most widespread palm genera arc Calamus, Daemonorops, and Plectocontia. The
other pulm genera are Arenge, Areca, Wallichia, Caryola, Phoenix, Livistona, Licuala,
Pinanga, Trachycarpus and Salacca. Cocos nucifera and Areca catechu are culiivated
in the plains. The semiwild palms, Borassus flabetlifer and Phoenix sylvestris
are also {reguent in the pluins.

3. Andaman and Nicobar Islands

Andaman and Nicobar [slands are the summits of the submerged mountain
range from an arcumc chain connecling western Burma and Sumatra, separaicd

Irom cach other by crecks, strails, passage having a coast line of 1962 km. The
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vegewtion s still very rich though in many islands it is greatly depleted due
o biolic pressurc, The main forest types are tropical evergreen, semi-cvergrecn
and moist deciduous and cxtensive coastal mangroves. Palms are frequent in
all types of forests representing the gencra  Areca, Bentinckia, Calamus,
Daemonorops, Korthulsia, Licuala, Corypha, Phoenix, Pinanga, Rhopaloblaste
and Mypa. The genus Korthatsia is absent in the mainland of India. In addition
to indigenous specics scveral oxolic specics of palms have been introduced as
omamenal plants.
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4. Other Regions

A few palm specics are also found in the moist tropical forests of sub-Himalayan
valleys and plains of northern India.  The semi-arid western parts of India have
only one paim specics, Phoenix sylvesiris, its distribution extends through the
Gangetic pluins with cccasional presence of Borassus flabellifer. In the estuarine
mangrove forests of Sundarbans, Nypa fraticans and Phoenix paludosa occur as
pure stands. The entirc lower Bengal and coastal Orissa have extensive population
of Phoenix sylvestriy and Borassus flabellifer and isolated pure stands of Phoenix
paludosa in the Mahanadi mangrove systiem. The two locally useful canes, Cajamus
vimtinalis and C. tenuis arc common in this region. The beauntiful fan-leaved
Licuale peliata has a resiricted distribugion in some moist pockets of south Bihar
plateau.




CHAPTER ¥V
FAMILY : PALMAE (ARECACEAE)

Small o Jarge, solitary or clusierforming, armed or unarmed, hapaxanthic
or plecnanthic, hermaphrodite, polygamacus, monoecious or dioecious plants. Stems
arhorescent o slender, delicute, short or very tall, creeping, subterrenian, climbing
or ercct, mostly unbranched, rarely dichotomously branched, Leaves altemate,
spirally arranged, sometlimes distichous or tristichous; leafsheath thin, semi-woody
or woidy, loose or closely sheathing, tubuolar, armed or unarmed outside; pehole
present or inconspicuoss, usually terete or half terete, flat or channclled above
with or without armature owside; hastula present or absent; lcafblade palmate,
costapalmaic, pinnaic, bipinnate or bilkd or cntire or pinnately veined, indupiicaie
or reduplicate; 1ip ol the leafsegments or leaflets acute, acuminate, tnincate, oblique,
bifid, praemorse or irrcgularly toothed or labed: rachis sometimes prolonged into
a whip-like spiny appendage. Inllorescence axillary, solitary or multiple, infrafoliar,
interfoliar or suprafoliar, spicatc or branched upwo 6 order, sometimes inflorescence
whip-like spiny appendage; prophyll usually 2-keeled, in different shape and size;
peduncutar bract present onc w© many or absent; rachillac short 10 long, slender
filitorm 10 massive, Flowers hermaphrodite or unisexual or dimorphic, sessile
or sialked, borne single or in groups; perianth rarely of similar parts, usually
clearly diflerenciated into scpals and petals; stamens 3, 6 or many; filaments
erect, free or variously connale and adnate; anthers basifixed or dorsifixed rarely
didymaus; staminodes rom 1ooth-like Lo well developed, distinct, connate, sometimes
adnate 0 petals or gynoecium; gynoecium apocarpus, 3-carpelled or variously
syncarpous with ssually 3 or mrely more locules or pscudomonomerous with
1 fertile locule, smooth, hairy or covered with scales; styles distinct or not clearly
differentiaicd; siigmzis crect or recurved; ovule solitary in each locule, anatropous,
hemianatropous, campylotropous or ortheotropous pistifiode prescent or absent, Fruit
usually 1-secded, sometimes 2-3 (0 10 seeded, small w very large, epicarp smooth,
hairy, prickly, corky warled or covered with imbricate scales; mesocarp fleshy,
fibrous or dry; endocurp thin or hard or nol differentiated; seed with or withoul
Aeshy testa; cndosperm homogencous, rumimale; embryo apical, iateral, basal.
Germination adjucent [igular, remote ligular or remote tubular,

The Family Pusmic (Arccaceac) is divided into 6 subfamilies (Uhl and Dransfield
1987) wiz. Corypheidese, Calamoideac, Nypoideae, Ceroxyloideac, Arecoideac
and Phytelephanioideae. The Subfamily Coryphoidcae is further divided mio the
following tribes: Corypheue, Phoceniccae and Borasscae. The Subfamily Calamoideae
isdivided inlo the tribes : Calmeac und Lepidocarycae. The Subfamily Ceroxyloideac
is divided imo the tribes - Cyclospatheae, Ceroxyleac and Hyophorbeae, The
Subfamily Arccoidese is divided imo the following tribes 1 Caryoicue, Friarteac,
Areceae, Cococue, Geonomeae. The Sublumilics Nypoideac and Phytclephanwideac
are. monolypic,
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Key to the Subfamilies

Leaves palmate or costapalmate, rarely entire, induplicate, rarely reduplicate
{apocarpac) ot mixed, induplicate, reduplicate (Licuala) or pinnate but
mduplicate and the leallets with entire Lips (Phoenix), Howers solitary
or clusiered, never i wriads of a central female and two lateral male
Towcers Coryphoideae

e NNy

but then reduplicate and flowers syncarpus, reduphcal.c or rarely mduphcate
but then leallets with pracmorse Lips ; flowers solitary or clustered [requently
in iriads 2

Leaves pmn.nrl h|n1nn alge or pnhrg an:d nlnnntp!u rlth.rl or mrﬁlv nn]m ate

Ovary and [ruoit covered tn imbricate scales; flowers hermaphrodite or
uniscxual bul only rarcly dimorphic, wranged singly or in dyad or rarely

2b.

la.

3b.

4a.

4b.

Sa.

Sb.

in cincinni Calamoideae

Ovary and fruit glabrous or with pelied or with basifixed scales, hairs,
corky warts or spines but not with imbricated scales; flowers hermaphrodite
or uniscxpal often dimerphic, bome singly or in triads or in pairs derived
from triads 3

Pistillate 1towers borng in a (erminal head, each flower with 3(4) free

Irii’f'_l'ﬂ ‘.IL'!.H"TITT\.I’"IFI.-‘".I] .f".ll'“ﬂl{_' ":II'H"I Ly T ﬂﬂ'l"lﬁ'r‘l‘h captnanio © clamaniats
Lkl b\.r‘ il\'l-'rl.ll.l.lll,dl.l PRI A 1Y I.'Hli_.rulx] [SEELE S ) L PR ER LY R ‘Jvllulll.l.l lWEI]I'I-allI.ﬂ o ILCILLLEIACEE N,

[lowers crowded on spike a¢ the tip of infllorescence branches betow the
pistillate hcad, cach flower with & lincar distinct perianth segments and

A ciall hr'ur‘ldffllnnﬂ
U SLdia Y¥YPOLRCae

T unthoere khovene o o caly
S il s LR I WIS L Al

Pistitlale flowers nol borne on lerminal head or if so then plant dioecious
and flowers multiparied; staminate fiowers with stamens {ilaments free
or variously connate, very rarcly forming a solid stalk 4

ant:ll.m. Hnwc,rs hnmu in a hcad on a shnrt pcdunclc vcry ldrge, em.h

stylc Lync:—cuum 5- ]l} lmular fru:i;cnrky, warted w1lh5 lﬂsaeds staminate
flowers Targe, sessile or stalked, receptacle {lat or cleb like, with reduced
uniseriate perianth or penanih scarcely discernible, stamens very rumerous

Phytelephantoideae

Pistillate Mowers not borne in 4 head, both stamimate and pistillate flowers
with scpals and petals in 2 whorls, style usuaily short, not long and ¢ylindrical,
locules 1-3. wely more 5

RELW K l g LR

Flowers ustally unisexual, rarcly hermaphroditic, borne singly or in lincs
(acervuliy very rarely in groups of 3 but then staminate flowers above
the pistitlale and peduncular bracts pumcrous Ceroxyloideae

Flowers always unisexual, bome in {riads or in pairs derived from iriads,
very rarely stuuninate (Jowers above the pistillate but the peduncular bract
one Arecoideae
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Subfamily : Coryphoideae
Key to the Tribes

. Leaves palmale, cosiapaimaie or cniirg, acanthophyli absent y)
1b.
2a.

Leaves pinnale, basal leallets modified into spines FPhoeniceae

Hermaphroditic or polygamodioccious, rarely dioecious ; if dioccious flowers
not or anly slightly dimorphic; rachillae lacking deep pits; endocarp usually
thin, crustaccous or Cartilaginous . Corypheae

Dicccious; Bowers usoally strongly dimorphic: staminate and sometimes
pistillate Towers borne in deep pits form by connation and adantion of
ruchilla bruacls; cndocarp very thick and hard Borasseae

Tribe : Corypheae

Usually hermaphroditic or polygamodioccious; if dioccious flowers not or only
stightly disnorphic.  Leaves palmate, costapalmate or undivided and induplicalely

{olded.

Inflorescence usually with many peduncular and rachis bracts: rachillac

lacking deep pits; frulls usually 1-seeded; endocarp usually thin, crustaceous or

carlilagenous.
Key 10 the Genera

la. Monocarpic palm.  Stem atways solitary, massive; leafblade very large,

always cosapalmale, massive, peticle heavily armed wiith eeth
Corvpha
1b. Pleonanthic polms,  Stem acuulescent to slender recd-like, 10 moderately
robusl; s.nllmry or clusterforming. Leaves palmate or costapalmaie; peliole
armed or unarmed 2
2a. Stem clusterlorming, reed-like; leatblade deeply segmented Rhapis
2b. Stem not recd-like 3
Ja. Leaves palmate 4
3b. Leaves costapalmate 7
4a. Stiem prostrale, underground, rarely crect and overground, Serenoa
4b. Siem ereet, above around 5
53, Basc of the leafsheath split in petiolar region; inflorescence emerging

through the split. Fruit globose; sced not {urrowed; cndosperm in secd
homogencous Thrinax
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5b. Base of the teafsheath nat split in petiolar region. Fruit globose or reniform
f
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6
6a. Leafsheath disintegraling into a mass of fine and coarse fibres, seed reniform
or chiong (Sub-Himalayan palm) Trachycarpus

6b, Lealshcatl disintegraling into a regular fibrous network or masses of long
slender f{ibrous mat. Sced globose, deeply furrowed.  Coccothrinax

7a. Leafblade divided along abaxial folds wo the petiole into single fold or
several [olds, usnally wedge shaped truncate segmenits, or undivided
Licuala

7b. Lealthlade divided along adaxial folds into single fold or scveral folds,
but n truncale scgments b

Ba. Inforescence with leng peduncle, branch only at its tip, corolia lobes
caducous Prichardia

Bb. Inllorescence branching not to confined to the tip; corolla lobes not caducous

a1 anthesis 9
9a. Sicm soliuary 10
9b. Stem numcrous Acoelorraphe

10a. Leaves persisient on the stem cven after drying and form like a petticoat
below the crown; leal segments filamentous at tips, interfold filaments
CONSPICUQUS Washingtonia

10b. Leaves on drying nol persisient on the siem; if persistent, for a short

lime only; incriold famemts present or absent, segments may or may

not be lilamentous au tips il

Tia. Petiolc wilh strongly armed margins or armed al the base only; gynoccium
dost . : I ] I fivi

11b, Petiole wilth unarmed margins; gynoecium shaltowly 3-lobed, style elongate,

broad, cnly slightly narrower than the ovarian part Sabal

Actelorraphe H. A, Wendland
Distribution : South Florida, the West Indies and part of the Carribbean coast
of Central America. | specics.

Pollen grains : Monosulcale, exine smoolh or scabrous (icctate). Foveolaie
or finally ramiculme (semi-lecute).
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Acoelorraphe wrightii {Griscb. & Wendl) Wendl. ex Becc., Silver Saw Palm.

Soboliferous palm. Swiem erect, 3-5 m long, 6-8 cm in diameter, covered
with leafsheath [ibres and petiole bases. Leaves costapalmate; lealsheath disinwegrate
inlo interwoven mass of brown fibres; peuole slender, to 1m long, strongly armed
at margins with orange coloured teeth; abaxial hastula conspicuous; leafblade nearly
orbicular, deeply and regulariy divided into narrow 1-folded, stiff segments, bifurcated
at ups. Inflorcscence inter-foliar, decompound with long slender peduncle and
rachis, both ¢covered with series of tubular leathery bracts. Flower branches bracteate;
bracts obliquely lipped at appex; flowers in cincinni, paired or solitary towards
the apex of thc rachillae, bright yellow at anthesis, highly deciduous; each 3.5
mm long; calyx deeply lobed, minutely ciliate outside; petals deltoid, ciliate outside;
stamens 6, filaments vnited in a basal ring; free portion short, abruptly narrowed.
Fruit globosc; cpicarp smooth, 5 mm in diameter. Seed globose endosperm
hemogeneous.

Flowering & Fruiting @ April-September.

Distribution : Sourt Fiomipa, WesT INDIES, CENTRAL AMERICA. A brakish
water swamp palm. Unlike most palms, this species thrives well in soil in which
considerable amount of salt exists.

Cultivated in the Indian Botanic Garden, Howrah for more than 50 years
where there are three big colonies exist. A moderately fast growing species
and withstand waterlogging. This species spreads by its underground creeping
rhizome.

Seed germination : Remote ligular,

Chromosome number ; 2nd = 36 (Read 1964) Sharma and Sarkar (1956)
as Thrinax argentea.

Coccothrinax Sarg.

Dwarf 10 moderalely tall monoecious, pleonanthic palm. Siem slender, upper
part of the stem mustly'cnvcrcd with lcafsheaths. Leaves orbicular, pale green
to silvery whitc below; leafsegments induplicate; free portion of segments narrow,
acuminale, bifid at apex; petiole slender, biconvex in cross section, unarmed &t
margins; hasiula prominent adaxially, pointed; leafsheath fibres coarse, network
forming. Inflorcscence interfoliar, pleonanthic, mostly shorter than leaves; prophyll
semiwoody, bicarinale, tubular at base; peduncie and inflorescence axis covered
with aliernate wbular obliguely opencd bracts; flower branches lateral, axillary
to fertile bracts; Jower (fower branches much ramified, bracieate; rachillae slender,
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bearing very small spirally arranged thin, pointed bracts each subtending a flower,
Flowers selilary, bisexual, usually pediceltate; perianth broadly or shallowly cupshaped
with several short poinss. Stamens 9 (6-13); filaments slender, flat, shortly connate
at base; anthers oblong or sagitlate, dorsifixed. Fruit globose, purplish black
to decp brown at maweity; stigmatic remains apical; epicarp smocth or rough;
mesocarp thin; anastomosing fibees next 1o the membranocus endocarp.  Seed
globose, grooved; cndocarp homogencous, except for grooves,

Distribution : In the Tslands of the West Indies (UUhl & Dransfield 1987).
Grows on lime stoncs or serpentine rocks mostly on open highlands. 49 species,
3 species cultivaled in India.

Uses ! Its lcaves arc used as thaich and for making brooms, baskets etc.

Pollen prains @ Monosulcale; exine smooth or scabrous (tectate), foveolate

—or finely reticulae (Semieceratey, ——— 0000000000
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la. Stem more or lcss clean; leafshealh persistent only on upper part of the

siem. Lealblade divided halfway from the margin 2

1b. Stem entircly covered with leafsheath having dense fibrous outgrowths.
Leafblade decply divided crinita

2a. Stamens 7-9; Truils sessile argenteq
2b. Stamens 10-12; fruits pediceliate dussiana
Coccothrinax argentea (Lodd. ox Schult) Sarg. ex Becc. Silver Thaich Palm.

Stem solitary, slcnder, smooth ouiside, 5-6 m long, 12 cm in diameter near
base. Leaves palmate; leafblade orbicular, cordate at base, 70-80 cm from hastula
1o tip of the middle segment; leaf scgments about 38 in number, not deeply
divided, 2.5-3 cm wide at basc, pale preen in colour conspicuously pubescent
on fower side. Inflorescence interlotiar, ercct from the leaf axil, to 60 cm long;
flowers biscxenl, sessile; Ooral cnvelope very narrow, shorter than pistil; stameng
mostly 9, larger than perianth; lkaments subulate; anthers bright yellow in fresh
flower. Ripe fruits globose, deep violel, 8 mm in diameter, 1-sceded; seed globose,
deeply furtowed.  Eophyil lincar fanccolaie, 15-18 ¢m long, 7-8 mm wide.

Flowering : Fcbruary-Masch.,  Fruiting © July-Sepiember.

Disiribution : Wesr I,
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Cuftivated in the Indian Bolamic Garden, Howrah. A very slow growing
palm, locally known as Thrinax argeniea. Crown not very crowded with leaves.

Chromosome number . 2n = 36,

Coccothrinax crinita Becc.

Stem solitary, completely covered with light brown leafsheath fibres. Leaves
palmate; peliole sleader about 60 ¢m long; lealblade deeply divided, glossy green
above and greyish green below; leal segments split at apex. Inflorescence interfoliar,
shoricr thar lcaves. Ripe [ruits light purple, very fleshy, about 1.5 cm in diameier;,
secd 1 cm in diamceter; endosperm ruminate,

Disiribution | Cusa. In the natral habitat this palm amains about 10 m
height.

Cultivaion : Cultivated in the Indisn Botapic Garden, Howrmh. In 1971
sceds were brought (rom Cuba. A very slow growing palm, it prefers well drained
soil. From the base of the peliole are produccd long strands of fibre that completely

cover the stem and make the palm very curious looking.

Seed pgermination : Remowe ligular.  Seeds germinate readily. After the [irst
few lcaves have produced a full sun situation is prelerred.  Although this palm
.olerates shade but 100 much shade is not good for healthy growth.

SLcm whwy, 10 4 m long, w0 13 cm in d:amctcr clean and smooth on outer
i . petiole, o 80 cm long,

sicndcr biconvex in cross section; lcafblade orblcuiar about I m from hastula
10 the tip ol the middle segmeni; lower side of blade pale green W whitish,
thinly pubescent: bastula crect, pointed, bright orange in colour.  Inflorescence
interfoliar, 10 1 m Jong, much shorter than feaves; primary flower branches much
ramified. Flowers bisexual, 3.5 mm Jong: foral envelope with short tiangular
points; stamens 10-12 in number; filaments shorter than pistil, subulate, connate
at base. Ripe fruits globose, deep brown, l-seeded; seed not deeply furrowed.

Flowering © March.  Fraiting : August-Scptember.

lilll ¥ - ﬁ-- L oawEm run yhishy
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Cultivation : Introduced in the Indian Botanic Garden, Howrah in 1968. Cultivated
in the Green Housc. Leaves are very attractive and glossy.

{“I"I'I'll'ﬂ ha f .
S ¥ iy
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Monocarpic palm. Stem solitary, robust, columner, with or without distinct
spiral marking, with distinct leaf scars. Leaves massive, costapalmate, petiole
heavy, long, decply channelled above, armed at margins with strong teeth; leafblade
distinctly foided, dissceted to various depths into segments. Inflorescence terminal,
pyramidal, compound. Flowers bisexual, sessile or falsely stalked; calyx more

or less 3-lobed, corolla with 3-distinct petals; stamens 6; carpels jointed, ovary
with 3-furrowed chambers; each chamber with 1 ovule. Fruit 1-seeded, globose,
semi-globose, fleshy inside; stigmatic remains conspicuous near base; seed globose
or semiglobose; endosperm while, homogeneous; endocarp thin, Eophyll lanceolate.

mnul.ﬂl‘lnn and Fﬂunnn rl.nnn-nf‘l on ﬂ'm. mntuﬁlu n'F ﬂ'l.r.l- tras
A AT FY Rl R b b u\-ﬂtm J

Distribution ! Sp-:cics 5, in InDia (Malabar coast, Bengal and Andaman Islands),

DUHM.A.. [‘Pl’l.)’dllllli'.llj IV].AIAY.H.. l'\ILlUNt:b]A rnma IWILWUULNM l"l'l.lLl.FFth'.& INORETHEAST
AUSTRALIA, Swut LANKA,

{/ses : Leaves are used as thatch and some times made into umbrelia. The
sap is collected and fermented for making toddy, arrak and viniger. The strong
petele is splitted and wsed for making rough baskets, brooms etc.

Polien grains ; Monosulcate; exing smooth or scabrous tectate, fobeolate or
finely reticulate (scmi-lectale).

Key 1o the Species

1a. Siam wiith digtinet eniral marking' matinlar warth 1.1 8 om long, hlackich
llllllllllllllllll N & -L',l. LN ek mnllla' rv‘.lu [ 7] B el Y & pud W Ullb N P R
2

Ib. Stem without spiral markings; petmlar teeth less than 1 cm long, deep
brown 3

2a. Pelioke lﬂng, slender, longer than leafblade, breaks from the middle when
d.[_‘}f. KII}L I[LIIL'S }‘CHUWISH o L cm II]. UIHIIIBI.EI uan

2b. Petiole robust as long as leafblade; leaves self clearing from base. Ripe
fruits reddish brown, 1.5-2 cm in diameter macropoda

3a. Leafblade large, flabellate; leaf segmenis overlapping at the petiolar region.
Primary branches of inflorescence emerge from the mouth of the peduncular

bracts. Ripe fruits deep green, 3-3.5 cm in diameter taliera
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3b. Leafblade ¥oIy uub\.., non ov ping at the ﬁC'GLﬁl‘ u;g,luﬁ but form
an acute angle with the peticle. Primary branches of inflorescence pierce
through the respective basal bracts. Ripe fruits pale green, 2.5-3 cm
in diameter umbraculifera

Corypha umbraculifera L, Condapani (Mal.), Talipot. Tala, Talagas, Codda-
panna (Tamil), Sidalum (Tcl), Bene Tali, Shri Tali (Kan.).

Stem solilary, robust, dark grey in colour, with distinct half rounded leaf
scar marks, 10-15 m long, 10 90 cm diamcier near base; lcaf base persistent
from middie to upper part of the stem, Leaves costapalmale, massive; ieafbase
split inio two halves; petiole about 3 m long, 15 cm broad at base; lcafblade
suborbicular, scgments not deeply divided, 0 1.9 m from hasila o the tip of
ihe middle segment; frece portion of segments, 0 | m long, o 10 ¢m broad
at base; tip nf the free scgmcnrs {Jhwscly lobed. Inflorescence terminal, abouwt

axis; ultimate {lower branches (rachﬂlae) 12-40 ¢m long, satin white, smooth,
Flowers bisexual, inclusters of 3-6 flowers, each 4 mm long, pedicellate. Calyx
obscurcly 3-lobed, fleshy. Petuls 3.5 mm long, oblong, obtuse, connate at base,
Stamens 8, slightly fonger than potals; opposite filamenis siouier, Ovary contracted
into a smail pointed style; stigma minute, Fruits pedicellate; two aborative carpels
conspicuous at the basc. Sced globose, 0 2.5 cm in diameter.

Distribusion : Inpia (Kerala, Karnataka), Sk LANKA.

Cultivation - Cultivated in the Indian Botanic Garden, Howrah, Roxburgh
(1814) noted that this specics was introduced in the then Calcunta Botanic Garden
(now Indian Bownic Garden, Howrah) from Sri Lanka in the year 1798 through
General HMM. Dowall. Full grown trees were seen in some public gardens

T i
H—Iindid:

Natural population of this specics exists in the moist forests of Kumpia and
Manvar Taluk of North Kunara covering an exiensive area near Garsappa and
Yena river, also on Yuilapur Ghat (Blaser 1926). Iis present population in the
wild is unknown. Scmi-wild population also exists near Koitayam in Kerala
in association with Coconut trees. This species is rarely cultivaied as omamental
palm. It is difficult 10 take oui the scedlings from the ground once it is germinated.
Casualty of the scedlings cun be reduced if freshly coliecied sceds are sown

in large polythcne buygs containing germinating medium consisting of garden loam,

_ sand and lcafmouki, A two year old scediing grown in polythene bag can be
easily transplaned without distarbing its delicate roots.
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Uses © About 100 kg of cdible siarch can be extracied from the core of
Talipot palm. A mawre tree alse yiclds about 100 litres of sweet sap per day
for scveral days (rom the cut end of the inflorescence. Leaves are used for
covering the roof of grain sworages, mud huts eic. The tender leaves are used
for making mats, hats, and umbrellas. Stem fibres are strong, can be used for
making ropes. Basal section of the stem is made into hollow cylinder for making
“Drum” a musical instrument used by the wibal people in some parts of Sii
Lanka. The hard solid cndosperm of the seed is Ivory-like and used for making
buttons and beads. Some ancient Hindu and Buddhist scripiures were writlen
on Talipot leaves. The Talipot palm is also the national floral emblem of Sn

Lanka.

Corypha macropoda Kurz

Stem massive, crect, columnar, 10-12 m long, about 90 cm in diameter near
base, swollen al middle with faine spiral marking on outer surface. Leaves very
iarge, to & m long; lcaibase broad, scmiwoody, splitied into two halves at ihe
base; petiole deeply channelled, to 3 m long, ycllowish green in colour, sirongly
dentale al margins, murginul tceth more or less uniform in size; leafblade semicircular,
to 3 m long from hastula 1o ihe Up of middle scgmeni; laieral segmcenis decply
bilobed al apices; mididle segments obtusely and shortly bilobed apices. Inflorescence
terminal aboul 6 m long:; pyramidal with long horizontal primary flower branches.
FIGWCI_S UleJ';LI..Il []ullbb]ldlb. in L-H.l‘:l.br\ Ul .) {) IIUWETb, }'BllUWlb[l gﬂ'.'«bll it d]llll.l...blb
Calyx 3 mm long, 3 lobed; onc lobe slightiy longer, hyaline. Petals incurved,
fleshy at base, 3 mm x 1 mm. Stamens 4 mm loag at anthesis; filamants subulale;
anthers orange ycllow. Ovary 1.5 mm long: style shorter than siamens.  Fruils
falsely pedicellute. One or two conjointed abortive carpels conspicuous at pediceliar

part; mesecarp pulpy, greenish yeltow.,  Sced 1.5 c¢cm in diameter,

Distribution © Isnia {Andaman [slands). Endemic. Infrequent in Andaman
Islunds. Mostly in the coastal plains to higher elevations of Middle and South
Andamans associated with Dipterocarp specics.

Cultivation A fow reey are seen n the Indian Botanie Garden, Howrah.
These are obviousty oflsprings ol the carlier introduced plans. Corypha macropoda
is now identilied as one of the threatened plants of India thercfore needs protection

from exuncuion.

Corypha taliera Roxb.

Stem solitary, crecl about 10 m long, 60-70 cm in diameter near base. Leaves
costapalmate, 10 6 m long; lealbuse docs not split at the basc; petiole about 3
m long, 18 cm browd at basc: lealblade almost rounded, not deeply divided, about
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2.5 m long from hastula to the tip of the middle segment; sepments mostly 80

in numbcr, (fec scgmenis, (0 120 cm long, 0 12 cm broad ar middle; middle
scgments unequally bilobed at apices; lateral segments acuminate. Inflorescence
terminal, pyramidal about 6 m long; ultimate flower branches pale yellow, 40-
B0 cm long, slightly angular at sierile basal part. Flowers in clusters of 3-6;
cach 5 mm long, pale ycliow. Calyx 2 mm long, lobes unequal, obtuse, hyaline.
Peials slightly incurved, (leshy, 3 mm x 1 mm. Stamens wpto the height of

petals; filaments 2 mm long; anthers dorsifixed, ovate-oblong to elliptic-oblong,

1.5 mm long. Fruils shorlly pediceflate by thickening of receptacle; mesocamp

non-fibrous; precnish yellow,  Sced 2.5 om in diameter,

Distribution : Innia (Bengal). Endemic.  According to Beccari (1933) this
specics is ¢losc 1o Corypha tacomtei Bece. of Inpocaama, According 1o Roxburgh,
(1832) this species is 4 native palm of undivided Bengal, but no docomentary
evidence was available regarding its presence in the wild. Herbarium specimens
available in the Central National Herbarium, Calcutta were collecied from the
palms cubtivated in the then Company's Botanic Garden in Calcutla (now Indian
Bolanic Garden, Howrah). Now only one tree is seen in the Garden which will
perhaps Tlower in another five ycars time,  All others are very young plants,
A solitary wee was recently discovered in a village near Santiniketan, in the Birbhum
District of West Bengal.  Tree was in the early fruiting stage.  Unfortunatcly,
the tree was cut down by the villagers, fearing it as a ghost palmyra tree (Basn
1986).

Corypha atan Lamk. C. elata Roxb.

Stem selitary, ercet, dark grey in colour, with distingt spiral marking, about
20 m long, 10 40 cm in diameter at base. Leaves costapalmate, typically ascending
from the stem; petiole slenderer than other species, 3-4 m long; uppermost part
of the petiole triangular in ¢ross-section; leafblade half orbicular, deeply divided
into 2 m o 2.5 m long scgments; segments about 90 in number; outer scgments
acuminate, splitted into two slender points; middle segments broad with two obluse
iches al apices,  Inflorescence terminal, pyramidal, about 4.3 m long; ultimaic
flower branches (rachillag) 10-15 cm long, pate vellow when fresh.  Flowers
bisexual, in clusters of 5-7; cach 4.5 mm long, pale yellow at anthesis. Calyx
2 mm long; fobes rounded, fieshy; solid basal part clongates after anthesis. Petals
boat shaped, 3 mm x 1.5 mm, Stamens, to 4 mm long; opposite filaments incurved,
subulale; anthers cordate-ovale, Ovary 2.5 mm long; style 1.5 mm long; stigma
3 demate.  Fruus falsely pedicellate; ‘pedicel’ 3mm long; aborlive tubereuliform
campels conspicucus.  Sced globose, 1.5 ¢m in diameter.

Distribution T (W, Bengal, Andaman Islands), BurMa, MALAYSIA, INDONESLA,
Parua, New Guinea, Plttseses, Nor1TIEAST AusTRaUA. Ofien found in the lowlands
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along the river banks and moist swampy arcas, It is one of the palm species
that can sustain extreme water logged condition.

Cultivation : It is the most common Coryphu species in cultivation. A large
swampy area by the side of the river Hooghly in the Indian Botanic Garden,
Howrah has become a “foresi™ of this species. This clegant palm is frequent

in the villages adjacent to the Indian Botanic Garden, Howrah due w dispersal
of seeds by hirds, bats and squirrels that eat the ripe fruits. A ncotenic form

T . P [ T gt it e r“...-A U ...... 1.
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Uses ; Dnied leaves are used as thatch, The coarse {ibre from the petiole
is nsed for making ropes. The strong petiole itself serves the pumase of roof
support. Young and tender leaves are used for making baskets, brooms, bags,
hats, Mloor mats etc. The inner core of the siem yields edible starch.

Licuala Thunberg

Solitary or cluster forming monoecious palm, dwarf 1o intermediate in height,
Stem slender, erect or inclined; aerial part of the stem annulate. Leaves palmate,
persistent alter drying: keafsheath with fibrous or netlike outgrowths: petiole slender,

mostly strongly dentate along margins; hastula conspicuous on adaxial side; leafblade
orbicular, entire or deeply divided along the abaxial rib to form single to multifolded
segments; apical part of the 1eaflets bifid at apex. Inflorescence interfoliar, pleonanthic,
monoecious, shorter or longer than leaves; prophyll bicarinate; peduncle and axis

of inflorescence covercd with (wbular bracts; feriile part of inflorescence with
a spicate rachilla on cach node or with much ramified flower branches ending
in rachilla¢. Flowers solitary or in groups, sessile or pedicellate, bracteate. Calyx
cupular, 3 fid; corolla longer than calyx 3 Jobed, hzury oulside; slamensﬁcplpetalous

an anthcr Ovary 3 ca:pellate ncaﬂy free 1 ovule in cach carpcl Fnut globose.
ovoid; endocarp crustaceous; seed basally attached; endosperm homogenecous,

Distribution : About 108 species; in Inpia (W. Bengal, Bihar, Sikkim, North
East India, Andaman and Nicobar Islands), Souts Crana, SOUTHEAST Asia, MALESIA,
NORTHEAST AUSTRAIIA, SOLOMON 1st.anDs, NEw HEBRIDES cic. 4 speies cultivated
in India.

{/ses . Leaves provide hatch and cordage. 4 species arc grown in India
88 omamental plants.

FPollen grains : Ellipiic monosulcate: exine smooth or scabrous (lectate); foveolate
or finely reticulate (semi-tectate); exine coarsely reticulate in Licuala peliata and
L. spinosa.
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This genus is casity distinguished anaiomically from the other paims by the
presence of Lransverse fibre sclereid in the mesophyll tissue of the leaf (Tomlinson
1961).

la. Stem solilary 2
lb. Stem clusicrierming 3

2a. Lealblade orbicular, very large, deeply segmented. Inflorescence erect
from (he leafaxils much longer than the leaves. Flower branches (rachillae)
solitary Irom node, pendubous peliaia

2b. Lealblade rotundaie, undivided, Infiorescence as long as keaves, paniculately
branched grandis

3a. Leafblade orbicular, deeply segmented, segments 8-10 in number; petiole
armed with small conical spines paludosa

3b. Lealblade orbicular, scgments 12-19 in number; petiole with distinct angular
SMNCs Spinosa

Licuala grandis Wendl,

Stem solitary, prominently annulate, clean, to 4 m long, 1o 12 cm in diameter
near base with persisient leaf bases just below the crown, Leaves palmate, dark
green, ascending to spreading in all direction; petiole slender armed with curved
spincs; lealblade rotundate, sufl, plaited, more or less entire, margins shallowly
lobed; Iobes obluse: hustula concave, acute. Inflorescence interfoliar, arching outward
from the axils, 100-120 cm long, with 3-4 primary branches closely sheathed
under deep green glossy, leathery bracts, Flowers bisexual, irregularly disposed
on rachillac; cach 3 mm long, slightly pedicellate; sepals forming a tube with
3 ciliated tobes. Corolla wbular with 3 distinct ciliated concave petals with their
lip stightly incurved, Samens 6; filaments connate at base, attached to the throat

of the corolla tube; carpels 3, free, joined at style, sugma simple. Ripe fruits

rhe Al oarar  emonth with ﬂ#chu maancam. endocarn
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britile; endosperm  homogencous within growth from the seed wall.

Flowering & Fruiting | August-Scpiember; May-July.
Distribution : Niw Hisrmus.
Cultivation : This specics is widely cultivated as indoor decoralive plants,

In the Calcuna climate it is difficult o grow this palm in full sun therefore
mostly cultivated under the shade of large trees or in the Green Houses,
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Licuala paludosa Gnlf.

A cluslcr!'urming fanleaved palm. Stem 2.54 m long, 3-4 cm m diameter
ak uuuuu_., ulmllui‘,u morge of less smogih, Lcaves Gl‘un,umj 7-9 parhm SFF&&umE
to all direction; petiole slender, to 50 cm long, subtrigonous, armed along margins,
cxcept wowards vpper part, with small, black, shortly conical curved teeth; scgments
cuncate, latcral oncs oblique, acutely 2-3 lobes at apices, others more or less
truncate with 4 broad, bilid lobes; hastula linear, 2 cm long, gradeally atienuate
at apex. Infllorcscence interfoliar, stout, with about 8 spreading branches; peduncular
and rachis bracts broad, laccratc at mouth. Flowers bisexual, sessile, glabrous,
minute; calyx cupshaped 2 mm broad; petals very short, ovaie. Frun globose
5-6 mm in diameier.

Distribution ;| MaLaya PENINSULA, ToatLanb.  Inoia (Andaman Islands).

Note : This species is close to Licugla spinosa in shape but differs {rom
L. spinosa by its smooth less prominendy ringed stem. Flowers are also small
and (rbinag,

Cultivation : In cullivation, this species is mostly confused with L. spinosa.
It prefers to grow in motst shady arcas,

Licvala peltata Roxb. Selai pathi, Mota pathi {Hindi), Chata pat {Beng.).

[ [ b B ] | ENE— - nea
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petsistent on upper part of the siem; lcafblade orbicular, 12-30 pastite, to

1.5 m in diameter; scgments variously connate, many toothed at margins; petiole,
o 1.2 m long or more, planoconvex in cross-section, strongly armed throughout
margins with sirong curved spines. Inflorescence with tong stout peduncle, {luttened
at base, primary axis cane-like, covered with series of 15-30 cm long, leathery
bracts, scurly outside. Flower branches solitary, pendulous, axillary te fenile
bracts, 10 40 ¢m long; sierile base of flower branches adnate at its base to main
axis, thickly tomenlose outside. Flowers solitary, in loose spirals, pediceliate,
2 mm long, thickly tomentose. Calyx campanulale with 3 short marginal projections,
densely ciliate. Corolla deeply 3-lobed; lobes 1 cm long, lanceolate, reflexed,
densely ciliate. Stamcens with Maments connate at base, adnate o corolla. Ovary
turbinate, carpei coherent by their apices; ovule solitary, erect; style filiform; stigmas
3, at the same [evel with anthers. Ripe fruit cllipsoid, 1-seeded, deep orange
in colour; perianth persisient,

Flowering : Scplember-November,  Fruiting © April-May.

_ Distribution : INoia {Assam, Himalayan Range below Darjeeling; Bihar, Manipur,
Trpura and Andaman and Nicobar [stands), BANGLADESH, BURMA.
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Cultivation ; Cultivaled in the Tndian Botanic Garden, Howrah, It grows
luxurianity in (he moist shady places. Plants grown in the Green Houses have
much larger decp green Jeaves and longer inflorescences.  Flower branches always
hang high above the canopy of leaves, Each flower branch (rachilla) bears about
350 solitary flowers, Fruit selting is irregular in the Calcutta climate.

Uses ; In Andaman Islands, leaves are extensively used for thatching. In
Chitlagong hill tracts of Bangladesh the local people use the large leaves as rain
hats.  Split lamina is used for making baskets, mats cc. It 15 also reported
that clephams feed on the lower pant of the stem.

Licuala spinosa Thunb, Jungli sefai (Hindi).

A clusterforming fanleaved palm, Stem slender, 2-3 m long, 6-9 ¢m in diameter;
leafsears prominent on the siem.  Leaves orbicular to reniform, about 18 partite;
wilh petiole nbout 1.5 m long; lcalsheath triangular, strongly fibrous at margins,
petiole slender, oblusely trigonous in cross-section; armed throughout at margins
with angular spines; lealblade orbicular, about 60 cm from tip of the hastula
(o the Lip of the middle segment; laleral segments obliquely pracmorsed; 3-4 lobed;
median scpments 10-11 lobed.  Inflorescence inierfoliar; erect, then arching out,
longer thin leaves, (0 3.5 my long; primary flower branches 6-10 in number, alternate,
adnate 10 primary axis at base; lower branches divide into 3-5 ultimate flower
branches (rachillae). Flowers sessile, irrcgular or in cluster of 2-3 flowers, Calyx
cupular, 2 mm long, 3 wothed, ciliatc outside. Corolla little longer than calyx,
3-lobed: lobes langeolawe, acuminate.  Stamens with (ilaments short, setaceous:
anthers oblong-gvale; avary turbinale bearing filiform styie, Ripe fruils obovoid,
5-7 mm long, pediceilate, deep red in colour.

Flowering @ Scpiember-December.  Fruiting © May-June,
Disiribution : Ismia (Andaman Istands), SouvnmasT Asia, In Andaman Islands

it usually grows in damp swampy mangrove arcas and often growing in small
patches.
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Uses : Leaves are somctimes used as thaich,
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Livistona R. Br.

Solitary fun leaved palm. Stem usuatly clean of leafsheaths, stout. Leaves
costapaimate; icaf sheaths farge, tough, brown, consisting of several layers of
anastomosing fibres; petiole long, mostly slender, spiny at margins, leaf segments
induplicatcly folded; cach segment 1-nerved; frec segmerts forked at apices, sometimes
with long finc perdulous thread cmerging between the free lobes. Inflorescence
interfoliar, axillary, much branched, flowers bisexual, solitary or clustered; petals
as a short twbe with long lobes; slamens 6, jointed at base to form a shallow
cup; carpels 3, [rec jomed by their siyle. Ripe fruits brightly coloured, globose,
semiglobose, ovoid, develop from one carpel; 2-abortive carpels sometimes
conspicuous ncar base; cpicarp fleshy, siightly fibrous; endocarp mostly thin, britde,
smocth, endosperm homogeneous with convolute intrusions of seed wall,

Distribution : Inoia (Sikkim, Arunachal Pradesh, Assam, Meghalaya). Soutn
CriNa 10 SoLoMON ISLANDS 10 AUSTRALASIA, 24 spectes. & species cultivated

HEE PR LS
1HE RLIMQ.

Polien grains : Monosulcate; cxine smooth or scabrous {tectate). Foveolate
or finely reticulale (semij-teciate).

{/ses ; Almost all species are decorative, Leaves of several species of Livisiona
are used for thatching or made into hats. Segments of the lamina are used for
making umbrclu., Ropc is made from ihe fibre of ihe sheaih. Endosperm of
the seed contains faily oil.

Key to the Species

la. Leafblade irrcgularly divided into 2-6 costulate divisions, which further
divided ino unicosuie, bifid or bidentate segments saribus

1b. Lealblade regulacly divided into many equal unicostate segments. 2

2a. Petiole armed althrough or not prominently armed in adoit plant, 3

2b. Petiole sirongly armed althrough 5
3a. Tip of the leal segments drooping, leafblade not rowndate, postichous
segmenis not overlapping 4
3b. Tip of the lcafscpmenis rigid; leafblade rotundate; postichous scgments
ovcrlapping or closc W0 cach other rotundifolia
4a. Fruit ovoid, 1.5 ¢m x 1 ¢m, bluish green when ripe; petiole armed only
nearly al Lthe base chinensis

4b. Fruit globose, 89 mm in diameter, deep black; petiole strongly arm
L) L] l-‘ L ] r"'l-l\a'i wH A I‘aIJ [ " RLEL - )

aithrough deciplens



MANUAL OF CULTIVATED PALMS 45

5a. Stem with distinct protrading teaf scar marks. Leafblade divided and
subdivided into clongated drooping lacinae; Fruit small, globose, black
australis

5b. Stem morc or less smooth, annulate. Leafblade reniform, tip of the segments
rigid. Fruits large, globose, copper blve in colour Jenkinsiana

Livistona australis R Br.

Stem solitary about 15 m long, to 50 cm diameter near base, with distinct
protruding feal scar marks on the stem; bole slightly enlarged; leafbase persistent
on upper parl of the siem.  Leaves costapalmate, o 3.5 m long; petiole strongly
armed along margins; marginal lecth sometimes jointed by their base; Icafblade
almost rotundate, deeply segmented; segments about 30 in number, giossy green
with distinct yellowish nerves on lower side. Inflorescence interfoliar, about
1.5 m long, decurved; peduncutar bracts many, alternate, leathery, 1o 20 cm long,
acuminate, light brown in colour; rachitlae fitiform, light yellow in colour; flowers.

bisexpal bracicolile, 4-5 mm wide at middle, bome on a small column. Calyx
3-lobed; lobes broadly obconical, obtuse. Corolla deeply 3-partile; petals almost
triangular, obluse. Stamens with oblong anthers; stigma punctiform. Ripe fruits
globose, 12 mm in diameter, black, epicarp smooth, mesocarp nonfibrous, slightly
reddish. Sced globosc, 9 mm in diamelter; endocarp not hard; endosperm homogeneous
with middic spongy tissuc.

Flowering : Scpiember.  Fruiting @ April,
Distribution | AUSTRALIA.

Cultivation © Cultivated in the Indian Botanic Garden, Howrah where a few
trees exist, The large rounded leafblade is decp green in colour and has metallic

L - anl  otsaieb hoard .

lustre. Spines on the potiole margins are decp black, straight and as

iron - nails.
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Livistona chinensis {Jucq,) R. Br. Chinese Fan Paim.

Stem solilury, to 15 m long, 20-25 cm in diameter near basc, usualiy with
clean surface, sometimes Icafhasces adhering on upper part.  Leaves costapalmate;
to 3 m long, about 20 in number per crown; petiole slender, 1.5 m long, 3-
3.5 cm wide at middle; basal part of the petiole dentate; upper part of the pedole
more or less smooth a1 margins; leafblade deeply segmented; scgments i-nerved;
tip of the seyments deeply forked, with iwo pendalous tips. Inflorescence inierfoliar,

i L ]

decompound, 2-3 Limes divided; prophyll bicarinate, hard, densely tomentose outside;

peduncular and rachis bricts cxternaily fibrous, brownish in colour; primary Mowcer
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branches much ramificd; rachillae sicnder, yellowish, Flowers bisexual, bracieoiaic,
2 mm long, yellowish green at anthesis; bracteoles scale-like. Calyx deeply 3-
lobed. Corclla 2 mm long, deeply 3-lobed, lobes ovate-acute.  Stamens wilh
filaments 2 mm long; filaments connale, adnalc w ¢orolla at base; anthers broadly

ovate.  Carpels angular, obovoid; inner [aces straipht, grooved above, free at

base, united by the [used narrow portion of the style; stigma punctiform. Ripe

Y R T~ N SN T TR T UV MCHV . S
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not fibrous; cndocarp brittle, sced ovoid, to 1 cm iong, slightly compressed.
Flowering . December-Janudry,  Fruiling . Auguost-September.
Disiribudion © CiHINa,

Cultivation ; It 15 onc ol the fincst exotic palms widely cultivated in the
parks and gardens; inwroduced in India during the carlier part of nineteenth century

{Voight 1845). Thrives best in wall drained soit with plenty of sunshine, It

grows well in northern India and quilc a number of trees are seen in the gardens
of Delhi, Dehradun, Lucknow apd other important citics of northern India.

Uses : Mostly grown as crmamcnial plant. The kemnel of Livistona chinensis
seeds yicld uplo 70% fauy od (Komarov 1964). Leaves are widely used in
China and Japan for the production of palm fans which are exported in large
guantities o all parts of the world.

Livistona decipiens Beee.

Stem solitary, crect, wilthoul persisient leafsheaths, - Crown not dense with
leaves.  Leaves costapalmate, 10 3.5 m long; petiole slender, to 2 m loag, 1.8
cmr broad at middle, channelled on dorsal side ncar base; armed at marging with
serics of curved, black teeth; hustula almost riangular, acuminate; leafsegments
about 80 in number;, frec portion of the segments deeply divided with narrow

5 lacinac, SC \ . i i
prophyll and peduncular bracts semi-woody to leathery: prophyll 5 cm wide, at
middle bicarinate, acuminate; rachis bracts tubular, green with fibrous cutgrowths
from the margins, Flowcr brunches smooth, bright yellow when fresh, not spreading
from the main axis. Flowers bisexual, pedicellate, in clusters, each 4 mm long.
Calyx 3-lobed, hyaline, Corolla deeply divided into 3 ovate, membranous scgmenls.
Ripe fruits pediceltate, globose, decp black, 8- mm in diameter.

1 ] 1

Flowering : Augusi-September.  Fruiting © March-April.

Distribution : AUSTRALIA,
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Stem solitary, ercct, without persistent Icafshcaths, 8-10 m long, 30-40 cm
in diameger near base, surface rough, dull grey in colour; crown large with evenly
spreading leaves. Leaves 2.5 m long; leafblade costapalmate, shining green upper,
dull bluish below; leafsegments 70-80 in number, 1o 1.5 m long; upper free part
of segments hilobed; lateral scgments deeply- bifid at apices; petiole channeiled
above, sirongly deniate al margins: hastela cordate. Inflorescence inter{cliar, to
1.2 m long, peduncle strong, {lattencd, 4-6 cm long; prophyl reddish brown,
hard, bicarinate, peduncular and ruchis bracts leathery; basal flower branches twice
of thrice branched 1o form alternate, bright yellow coloured rachillac.  Flowers
biscxual, sessile, about 3 mm long, bome on short tubercle, solitary or paired
on distal part of rachills, Calyx cupular, 2 mm long, 3-lobcd. Corolla (wice
longer than calyx, 3-lobed, lobes triangular, Stamens with short (ilaments; anthers
oblong; ovary obconical, yellow with a depressed red spot; carpels coherent; style
filiform. Ripe fruits glebose copper blue in colour, shightly aticnuate at base,
2.5 cm in diameter.  Seed globose with a broad raphac like line; endosperm
homy.

Flowering : February-March.,  Fruiting © Sepiember-December.,

Distribution : INvia (Sikkim, Arunachal Pradesh, Assam, Meghalaya). A
component of the moist forests of Northeast India,

Cultivation : NolL common in cultivalion. This species is susceptible 10 dry
warm climate thercfore difficult to grow in the plains.

[/ses : Fresh nuits of this palm is used by the Mikir tribals as masticatory.
Leaves arc in "universal use throughout Assam for covering the top of huts and
‘roof of boss and also for making vain hats (Jhapi). In Arunachal Pradesh Toko
Icaves and stems are largely used by the tribals for making huts.

Livistona rotundifolia Lami:.

Stem solitary, slender, crect, annulale, dutl grey in colour, about 20 m long,
30-35 ¢m in diamcter near base; crown with cvenly spreading lcaves.  Leaves
cos@apaimate, 10 2.5 m long; icafshcaih chesinut brown; persisicni only just below
the crown; petiole slender, 10 2.5 m long, armed at margins with evenly spaced
strong recurved spines; lcafblade 1.5 m from haswla o the up of the middle
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segment, leafscgment jointed from hastula, to 2/3rd length of the biade; free portion
of the segments shallowly forked. Inflorescence interfoliar, to 2.5 m long; primary
axis of the inflorescence slender covered with reddish brown leathery bracts; prophyll
and peduncular bracis bright green with orange red shade on upper part. Flowers
bisexual, 2.5 mm long bright ycllow; calyx 3-lobed, lobes wriangular; corolia larger
than calyx. Stamens with subulate filaments; ovary turbinate, trisulcate, Ripe
fruns 2.5 cm in diameter; seed globosce.

Flowering : January-February.  Frudting @ July-October.
Diswribution @ Java, Punupeinis, CeLEBes, MoLuccus.

Culftivation : A fast growing palm among Livistonas. This is the only species
seen in almost every gardens in Calculta. [t grows luxuriantly in the open therefore
largely used for landscape beautification. A high percentage of abortive fruils
are scen in the infructescences in cach [ruiling season, otherwise the ripe fruits
are very colourfully globose and decorative.  This specics is also suitable for
culuivation as pol plants.

Livistona saribus {Lour.) Merr. cx Chev. L. cochinchinensis Lour,

Stem solilary, creet, to 15 m leng, to 30 cm in diameter near base. Crown
variable 1 lcaf number.  Leaves costapalmate, rigid ; petele strong, 1o 1 m
long, swrongly denwic au margins; leafblade orbicular, 1.5 m from haswila to the
tip of the middle scgmenl; some lcafscgments divided upwo the hastula, others
masily divided upto the middic of the blade; free upper part of the scgments

deeply divided, tip of which sometimes pendulows, Inflorescence interfoliar, not
longer than Jeaves; primary flower branches thrice or four times branched to form
the rachillae; peduncular and rachis bracts semiwoody to leathery, thickly tomentose
putside. Flowers biscxual, spirally disposed on small tubercle, Calyx cupular,
obscurely 3-lobed, corolla divided upto the middle into 3 broad &iangular segments.
Anthers small, ovate; ovary sub-globose; style short. Ripe fruits globose, about

1.2 cm in diameter; mesocarp thin fleshy; epicarp smooth, bluish green,
Flowering & Fruiting © Junuary-March;  August-September.
Disiribution © Bast Inpnis, SOUTIIEAST ASIA,

Curliivation : Cultivaied In the Indian Botanic Garden, Howrah., Not common
in cultivation. Mostly grown as pot plants. The young plants can be identified
in the ficld by the presence of iangular lcafbases on the stem embedded in
coarsely knitted dark brown sheath fibres.



Rhapis humilis Bl.

Sabal blackburniana
Glaseb ex Schult.




Serenoa repens Small.

Trachycarpus martiana (Wallich) H. Wendl.



Washingtonia filifera
(Linden) Wendl.

*hoenix loureirii Kunth



Phoenix paludosa Roxb.

Phoenix reclinata Jacq.
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Prichardia Scem. et Wendl., ex Wendl,

Moderately tall Fanleaved palm; stem erect, more or less smooth or shallowly
or closely annulate. Leaves costapalmate, induplicate: leafsheath hairy, tomentose
outside; petiole channelled azbove, rounded below, scurfy outside; hastula adaxial;
abaxial hastula absent; leatblade shallowly divided along adaxial folds: cuter free
scgments not deeply folded; each further divided into two shallow stff lobes;
lower side of the blade tomentose on ribs. Inflorescnece pleonanthic, interfoliar,
peduncular bracts, terminales into a small {ertile part holding many, crowded simple
rachillae. Flowers sessile or borne on small tubercle, bisexual. Calyx tbular,
shallowly 3-lobed; corolla longer than calyx, wbular at base with 3-oblong valvate
lobes; lobes highly caducous. Stamens 6, filaments connate to form a cup, longer
than calyx; ovary with 3 connaie carpels, style with 3 lobed stigma; one ovule
in each carpel.  Fruit spherical or ovoid, developed from one carpel; cpicarp
smooth; mesocarp thin; endocurp brittde; seed globose; endosperm homogeneous;
embryo basal,

Distribution @ Fin, Hawan and other Pacific Islands. Grows on the moist
wind-ward slopes in moist forests from sca level 10 over 1400 m. Also reported
from dry forests on the leeward side. About 37 species. 2 species cultivated

in India.
Cultivation : Some specics are popular in cultivation.

Foilen grains : Ellipic monosulcate.

Key to the Species

la. Inflorescence stilf, erect from the leaf-axit, much shorter than leaves; leafblade
roundish pacifica

ib. Inflorescence longer than leaves; leafblade ovoid thurstonii

Prichardia pacifica Seecm. ¢t Wendl.

Stem solitary, more or less smooth, about 10 m long, 30-4Q ¢m in diameter
near base. Leaves costapalmate, about 20 per crown; petiole about 1 m long,
unarmed, thickly tomenlose outside; lcafsheath mickly fibrous at margins; leafblade

ey e AT f‘l “I. t\nll 1- ‘ rﬂﬂm L in-n.d..n-.‘n- ‘L
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margin, deeply plailed, undivided most part; costae on the Jower side with
white woolly coating. Inflorescence interfoliar, much shorter than leaves about
I m long, stilf, more or less crect from the leafaxils; flower branches (rachillac)
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alternate, Flowers bisexual, brownish yellow. Ripe fruits globose, black, 1 cm
in diameter,

Fiowering : Scpiember-January. Fruiing : March-August.
Distribution : Fmn,

Cultivation : A common cultivated palm in the gardens of South India. A
good palm for pot culture,

Prichardia thurstonit F. Muell. ct Drade

Stem solitary, smooth, 1o 6 m long, 10 25 cm in diameter near base. Leaves
costapalmate, petiole, to 1 m long, unarmed, thickly tomentose outside; leafsheath
thickly fibrous at margins Ieafblade 3,‘41]1 united from base, deeply plaited; free
SEEmcits iﬁi)ﬁl.'iﬁg, up of which divided into 2 nammow aul.pa, castac on lower
side thickly coated with tomentum. Infiorescence interfoliar about 1.4 m long,
horizontal from the leaf axil, about same sjze of the leaf; peduncle slender about
1 m long; covered with suceessive light green leathery bracts; each slightly pubescent
outside. Flower branches (ruchitlac) simple, closcly altcrnate on the uppermost
part of the main axis, 10-30 cm long. Flowers bisexual 3.5 mm long, orange
yellow in colour. Calyx cupular; petal lobes highly caducous. Ripe fruits pedicellate,
conical, 1 cm long with persistent stigmatic remains.

Flowering : September-lanuary. Fruiting . March-August
Distribution : Fun,

Cultivation ; Cultivated in the Indian Botanic Garden, Howrah, This species
i$ not common in cultivation. Ii prefers 1o grow on moist soil under :

A slow growing palm,

Rhapis Linn. f.

Dioecious palm. Stem clusterforming, siender, canelike, covered with fibrous

lanFahantiag I Araunc unlicala aalmotas doandy cagomaontad coanaats Adanticoalaiar
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leafsheath composed of interwoven black or grey fibres; petiole ynarmed, slender;
adaxial hastula triangular. Inflorescence interfoliar, siender, pleonanthic; staminate
inflorescence much remified than pistillate; prophyll bicarinate, splits adaxially
at the middle; peduncular and rachis bracts sheathing, primary flower branches
adnate to the rachis at base; rachillic smooth, each with a fertile bract. Flowers
snlita.r}', spirally disposed on the rachillae. In male flowers calyx cupular, shalluwly

[P g | arda- soaesdla ikoalar Thicl T lahad Litla abheves iha ~nls
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3-triangular lobes; stamens 6; filaments elongate most part, adnate to the base

—of coroila lobes; amhers rounded. Inm female flowers staminodes conspicuous;
slightly shorler than stamens; carpels 3, fleshy, wadge shaped, each with a shott

apical style; stigma wbular, fimbriate, Fruit 1- seeded, globose.
Distribuiion : Souti: CHINA, JAPaN. 12 species. 2 species cullivated in India.

Polien prains : Exine smooth or scabrous (tectate). Foveolate or finely reticylate
{semi-lectate).

Uses : All specics are ornamental, a large number of them are cultivated
as indoor plants.

Key to the Species

1a. Leafhlade bright green, palmate, divided into 10-12 segments; hastula short
with woody oulgrowth; tip of the leafsegments obliguely cut in two unequal
2-0id lobes humilis

1b. Lealblade dull green, digitate, broadly scgmented, segments many nerved,
uncyual; hasizla has no woody outgrowth: tip of the segments unegually
bilid, but shorter than hupulis excelsa

Rhapis excelsa (Thunb.) Henry ex Rehd. R. flabelliformis, Large Lady Paim.

A bush forming palmate lcaved palm. Stem slender, cane-like; naked stem
deep green, annulate: petiole 30-40 cm long, unarmed, slender, emerge out from
the interwoven Icalsheath fibres; leafblade digitate, 5-10 segmented; segments broadly
lanceolate, mostly S-ncrved, o 30 cm long, deep green and glossy upper side;
margins fincly denlate; lateral segmemis narrower than the middle. Inflorescence
interfoliar, 10 30 cm long, much shorter (han leaves, sparsely branched. Male
flowers flcshy 4-5 mm long, spirally disposed; calyx thickened at base, lobes
acute; corolla 3-lobed, double the length of calyx; stamens with filiform filaments,
adnale to corolla tubc at base,

Distribution : Cuina.

Cultivation : Mostly grown as pot plants, Due to its bush torming habit
it is somclimcs grown as hedges. Prefers to grow on moist soil under semishade
condition,
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Rhapis humilis Bl. Slender Lady Palm.

A bush forming palmate leaved palm. Stem slender, covered with fine black

leafsheath fibres and persisient petiole bascs, petiole 30-40 cm long, 3-6 mm
wide at middle, biconvex in cross section; leafblade palmate, deeply segmented;

nic hraadly In .‘tr\.lntﬁ- 16 3% em lone. 10 2 om broad at middle Male
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inflorescence interfoliar, dw:dcd from base to form five divaricate flower branches;
rachillae filiform. Male flowers not closely set, altlemate, to 7 mm long.

Distribution ; CinNa, JAPAN,

Cultivation : Not widely cultivated in India. Indian Botanic Garden, Howrah
has somg bushes.  Fruiting is rare in the Garden.

Sabal Adanson

Stem solitary, tall, imermediale or dwarf, acaulescent or erecl, with persistent
lcafhases or with smooth to rough surface, Leaves costapalmate, induplicate;
leafsheath generatly with distinet cleft and fibrous margins; petiole stender, unarmed
at margins, concavo-convex in ¢ross-section with felt like coating; adaxial hastula
short, triangular, acutc or acuminate; leafblade mostly arched; outer free segments
one folded mostdy deeply bifid with interfold filaments. Inflorescence interfoliar,
pleonanthic, lower and middie flower branches ramified upto fourth order to form
rachillae; each order of branch with conspicuous bracts; rachillac slender with
spmn!ly armn;:cd bracts, e¢ach qubtendmg a solttary flower. Flowers bisexual,

whular bcluw wuh 3 distinct elliptic mcurved pelal lobcs stamens 6; ﬁlamcnls
fleshy, adnate upto the mouth of the corolla, each with a narrow elliptic terminal
anther. Ovary 3-lobed, papitlose, ovule basal, anatropous. Fruit small, globose,

with rAanenda o cligmiatin arare and akleadive sasne]ls srasaen emanths machr o
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fleshy, nonfibrous; endocarp thin; seed depressed globose; endosperm homogeneous
with slight intrusion of the seed coat, embryo laieral, dorsal.

Distribation : TroricaL AMerica, WesT Inpiks, Grows from swampy 1o dry
open land to sandy coaslal region, About 14 species. 4 species cultivated in
India as ornamental plants.

Pollen grains ; Monosukcate; exine smooth or scabrous (tectate). Fovcolale
or finely rcticulale (scrmi-tecrate),
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Key 10 the Species

la. Stem acaulescent.  Leaf blade slightly costapalmate; older leaves break
and form like inverted umbrella. Inllorescence delicate, erect from the
feal axil minor

1b. Stem erect, cylindrical, leaf blade deeply costapalmate. Inflorescence stout,
much ramilied 2

2a. Stem bare of leafl sheath. Inflorescence shorier or longer than leaves
3

2b. Stem with persisient teal sheath, at least on upper part of the stem.

e bher lmsassnn A
el LRLCHE Il bad -

Ja. Siem smoaoth, robust, not distincdy annulate; leafblade not deeply dissected.
Inlorescence shorter than leaves, [ruits giobose o depressed globose
blackburniana

3b. Stem columnar, distincUly annulate; leaf blade deeply dissected. Tnflorescence
much longer than leaves. Fruits dipressed globose. mauritiiformis

4a. Stem cylindncal, robust, erect; lower part of the stem more or less smooth
without persisiens leaf bases mexicana

4b. Stem not robust, with persistent leaf bases at least on vpper portion, surface

broken by shallow, inlcrrup!ﬂd Figeuroe nelmatta
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Sabal blackburniana Glaschb. ex Schultes

Stem solitary, robust, columnar, swollen at base, 10 20 m long, to 60 cm
in diameter ncar base; outer surface of stem smooth, whitish, free of leaf base,
crown not densc wilh lcaves. Leaves costapalmaie, petiole, to 2 m long, unarmed
at margins, shallowly channclled above, broadly convex below; leafblade sub-
Orbicular, preyish-green, curved outside, divided about halfway from margin;
leafsegments 2-2.5 m long, stfl, acuminate, decply bifid at apices, midnerve prominent
on lower side with thread Jike outgrowth from the up. Inflorescence interfoliar:
shorier than Icaves, about 2 m Iong; peduncular bracts, alternate twbular a1 base
with acuminate 1ips. Flower branches glabrous, alternate, axillary to fertile bracts;
lower flower branches much ramificd, greenish yetlow at anthesis. Calyx cupular

About 2 mm long, narrow a throat. Corolla 3 times longer than calyx. Stamens
hot longer thant corolla; filuments subulate; anthers cordate. Ripe fruits depressed
globose, about 10 mm in diamcier, decp green (o black.

Flowering : February-March.  Fruiting © August-September,

Distribution ; TROPICAL AMERICA.
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Cultivation : Introduced in the Indian Botanic Garden, Howrah in the later
part of the last century. Not common in cultivation, A few trces exist in some
Calcutta gardens which are old and perhaps offsprings of the carlier plaats intreduced
in the Howrah Garden

Sabal mauritiilermis (H, Karsten) Griseb. et Wendl.

Stem solitary, columner with distinct well apart rings, 10-20 m long, to 30
cm in diameter near base; crown Jarge with about 15 fully emerged leaves. Leaves,
10 6 m iong; petiole smooth, sharp edged, v 2 m long; leafblade cut almost
10 base wilh about 30 deeply cut segments, each, to 10 om wide, bluish green
in colour. Alomg cach side of the costa pairs of segments are separated nearly
10 the costa bul within cach pair, the segments are united by their inner margin
for some distance and thus appeared 10 be 3-nerved. Inflorescence interfoliar,
extends beyond the leaves: primary flower branches divided 3 tmes into slender
shott ruchillac which represent branches of the 5Sth order and branches of the
first to fourth order bear a two edged prophyll at the base. Flower bisexual,
whitish, fragrant.  Ripe fruits glabrous, black, 8-11 mm, globose; sced semi

globose wilh strongly protruded base,
Flowering . March-April.  Fruiting ©  August-November.
Distribution @ Braysi. 10 NORTHERN SOUTH AMERICA,

Cultivation :  Cullivaied in the Indian Bownic Garden, Howrah, It is a
fast growing patm among Sabal. The columner stem with distinct well apart
rings and deeply dissccted [eaves and much longer inflorescences are very
characteristic of Lhis species. 1t requires moist soil for steady growlh, Not very
popular in cultivation.

m soliuiry, crecl. Leaves cos ate; glarly divi wi
one nerved scgments. Inflorescence interfoliar, shorier than leaves; flowers bisexual;
calyx lobes with a thin mcmbranous margin lacking the brownish tip. Petals
separated at the base by stamen-filament and free lobes which when dry tend

10 be ascending, subcucullite with inrolled margins and very prominent nerves,

10 be ascending, subcuculliute with inrolled marging and very prominen L
Distribution ; Mexico,

Cudtivation : Culivated in the Indian Botanic Garden, Howrah., Very close
o Sabal palmeito. Ripe fruits and seeds not scen.
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Sabal minor Pers.

Stem acaulescent or rarely grow above the ground level. Leaves palmate,
bluish-green, ascending from the ground level, petiole about 70 cm iong, 2 cm
wide, unarmed a1 margins, not fully extended into the blade; leafblade deeply
segmented; scgments, 10 90 cm long, to 3 cm wide at middle, with conspicuous
threads a1 the sinuscs; free part of the segment sulf, apering, split at apices;

midnarua nenemant an lmuae eui.rt Inflarvaccones W 11 o b prast nadoncnlae
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and rachis bracis wbular, acuminate with fibrous outgrowths from the margins;
flower branches alternate, 6 10 in number, axiliary to fertile bracts. Flowers
biscxual, whitc, looscly dispersed on rachillae, about 3 mm leng. Calyx 1.2
mm long, 3-lobed; lobes deltoid; petals 3, nearly double the size of the calyx;
connate at base. Swamens 6, exceeding the corolla at anthesis; filaments subulate,
anthers cordatc, Ovary narrowly trigonous; style stout, shorter than petals; stigma
papillose. Ripe fruils globose, narrowly sub-sessile, about 9 mm in diameter
I-seeded; seed blackish o brown, flaucned; endosperm hard, homogenecous.

Flowering : March-Apnil.  Fruiting . June-November,
Digiribution : FLORIDA.

Cultivation : Cullivaled in the Indian Botanic Gardcn Howrah, This species

] ﬂn e Tha nlamia thar ara tha Moarmdarn Aara mass tha
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50 years old and none of them has visible stem. The older lcaves break at
the tip of the petiole and the blade hangs tike an nverted umbrela,

—

Sabal palmetto (Walt.) Lodd. ex Schults.

Stem solitry, erect, 5-10 m long, 1o 30 ¢m in diameter near base with pemstcnl
Cross fash.inn. Leaves deeply cosl.apalmalc about 3 m long, petiole slender, {lat
above, convex below; hastula pointed; leafblade suborbicular, 2.5 m long, decply

segmented; free pael of the scgments sphited upto 1/3rd length forming linear,
Dﬂlnlr-ﬂ Lll“‘lhl’.‘ Inilarnog A |ﬂl|‘lfrnl|15|r' Rhl'“lf ? m Tnm:r rl"‘ﬂllnl:lllﬂr Rnd rﬂChlq
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bracts tubular, aliemate, acuminate, deep green, smooth on outer surface. Flower
branches much ramiticd, cach subtended by s papery obliquely opened bracts;
flowers bracicolate, hiscxual, fragram, about 5 mm long, amanged in imegular
Spirals. Calyx with 3 dclioid lobes; cach lobe § mm long. Corolla wice longer
than calyx, pctals oblong. Stamens 6, filaments subulate; style elongalte, columner,
Sligma capitillaie.  Ripe fruits globose, dark grey, about 9 mm in diameter.

Flowering - Fobruagry  March. Fruiting : August  Seplember.

Distribution © Cakolixa 10 F1LORIDA.
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Cultivation : Culiivated in the Indian Bolanic Garden, Howrah. A very stow
growing palm. [t prefers to grow on sandy soil near the sea coast.

Uses © Large succuient leafbuds are cooked and caten as vegetable. The
wood of Sabu! palmetto is light, soft and pale brown in colour. Polished cross
section of the slem sometimes serves to make the top of small tabie.

Serenoa Benth, & Hook, (L
Distribution © Species 1, in Sourin East Uwitep States, One species cultivated

in India.

Pollen grains © Monosulcate ; cxine smooth or scabrous (tectate), foveolate

or [iRely rehculale {semi-edte ).

Serenoa repens Small,  Saw Palmetto.
Stem subaculescent. Leaves palmate; petiole slender, marging linely dentate;
haswla membranous, short scale-like structure; leafblade orbicular; flat about 1m

long at middle; leafsegments 9-12 cm long; pointed at apices, Flowers and fruits
not scen,

Distribution  Sowuynr BEast Ustrep STATES,

Cultivation * Introduced in the Indign Botanic Garden, Howrah m 1972, A
very slow growing palm.

g

Phrinax Swartz

Small to moderate, solitary, unarmed, pleonanthic, hermaphrodite palm. Stem
smoath or fibrous, column faintly ringed. Leaves palmate; leafsheath disintegrate
into fibrous mals; pedole long, slender, unarmed at margins, hastula adaxially
prominent, long pointed: teafblade fan shaped. segments jointed basally about
half the length of the blade, free part of the segment lanceolate, pointed, sometimes
bifid. Inflorescence interfoliar, slender, branched 1o 2 order; prophyll tubular,
bicarinate; peduncular bracts many, closely sheathing. -Flowers on very short
or conspicuous stilk; perianth cup-like with 6 lobes.  Stamens mostly 6-12
filaments slender; anthers clongate, dorsifixed.  Fruit white, smooth outside;
mesocarp thin, cndocarp very thing cndosperm  homogeneous.

Distribution : Wit Inpmes. 12 specics.  Only one specics cultivated in india.
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Pollen grains : Elliptic to broadly elliptic in oudine; monosulcate.

In the natural habitar Thrinax species are strict calciphiles occuring on coralline
sand and weatherd lime stone out crops from sea. level to over 914 m. They
are distributed from areas of strong seascnal draught with an average rainfali
of 100-112 ¢m (Read 1975).

Thrinax parviflora Sw.

Solitary unarmed lanleaved palm.  Siem slender 4-7 m long, 10-12 cm in
diameter near basc, more or less smooth on outer surface, dull grey in colour.
Leaves palmate; jealsheath liguliform, lower portion of which fibrous in older
leaves; petiole, to 1.5 m long, 2.5 em wide at middle, unarmed at margins; hastula
triangular; leafbladc orbicular, distinctly plaited, glossy green upper; lower side
covercd wilh indumentum; leafscgments about 50 in number; each, to 80 cm
long, to 4.5 cm broad at middle, Inflorescence interfoliar, about 1 m long; prophyll
flat, yellowish green in colour, covered with light brown scurfs, mostly concealed
under thc lcalsheath. Flower branches alternate on primary axis, axillary to
tubular axial bracts,  Flowers bracieolate, bisexual, vellowish white at anthesis,
closely placed on rachillae, consist of a cup with 6 short lobes in series, petals

Tom it *

abseni; stamcns 6, aitached on the bottom of the perianth lobe, connaie at base;
anthers linear, 2-3 mm long ; ovary l-celled; sfigma obliquely funnel shaped.
Flowers pedicellate afer anthesis. Ripe fruits globose, epicarp glossy, milky white

in colour, w 10 mm in diameter; seed globose, endosperm while, homogeneous.

Disiribution : Iavaca. According to Read (1974), it is a very variable species

ngar gan laval tn 914 m slt
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Cultivation : This species was introduced in India during the earlier pan of
this cemury {Gage 1912). Not common in cultivation and difficult o grow in
the open sun at the warm and dry climatic regions. In Calcuita it grows best
on meist soil under the shade of big trees. Fruiting season in Calcutta is July
and August. This species can also be grown in pols.

Trachycarpus Wendl.

Stem solitary or rarcly sucker forming, more or less clean or covered with
thick layer of leafshcath fibres, Leaves paimate; leafblade orbicular or reniform;
leaf segments narrow. Inllorescence interfoliar, shorter than leaves: prophyll semi-
woody, hidden under lcafsheath; peduncular bracts many, alternate, sheathing,
leathery, highly tomentose outside. Flowers bisexual, unisexval, small; scpals
3. lobed, lobes ovate; petals 3, broadly ovate, valvate; stamens 6: filaments free,
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anthers short, dorsilixed, carpels 3; stigmas recurved. Fruit drupe, globose, oblong;
sced with or without longitudinally grooved.

Distribution : InpomaLaYsia, Asia, Punirrives, about 4 species. 2 species
wild in India. 3 species in cullivation. {Kimnach 1977),

Key to the Species

1a. Depth of division of leafsegments regular; Teafbases non persisient when
dry. Fruit ovoid, cblong; seeds longitudinally grooved on one
side martiana

tb. Depth of division of tealsegments irregular; leafbases persistent ¢ven when
dry. Fruits globose, reniform; seed wilhout longitudinal groove. 2

2a. Lealblude divided more than hallway. Fibres on the stem loose, ruffled;
lealbuse appendage ribbon-like, recurving fortunei

2b. Lealblade divided to about the middle; leafsheath fibres on the stem closely
appressed; lealbasc appendage triangular taxil

Trachycarpus martiana {Wallich) H, Wendl,

Stem solitary, slender, irregularly annulate, to 10 m long; retaining the lcafbases
orly on the upper pact, otherwise naked; icafbase appendage broadly triangular;
petiole unarmed, slightly twisted. Leafblade palmate, reniform, 80-90 c¢cm long
from tip of the petiole to the margin; leafsegments divided halfway from the
margin, bluish green below; free segments obliquely bilobed at apices; lateral
segments acuminaie narrowly bilobed at tips. Inflorescence interfoliar, shorter
than leaves, 1o 1.5 m long; peduncle about 30 cm long; prophyll bicarinale, 30-
40 em long, semi-lofied ar apex; rachiliae 3-5 cm long.  Flowers solitary, in
pairs, minuiely bractcaie, Calyx 3-lobed, ovate, subobtuse, Petals 3 ovate-orbicular;
stamens 6, as long as corotta; anthers linear-oblong; ovary 3 folded, woolly outside,
siigma capitate; endosperm horny; horseshoe shaped in transverse section; embryo
at the centre on dorsal fuce, Ripe fruits oblong, glossy, blue, about 1 cm long.

Disiribution : EASTERN HIMALAYA, BURMA,

Cultivation ; A very slow growing palm, difficult (o grow in the plaias in
hot dry climate. Griftith (1845) noted this palm from the then Company’s Botanic
Garden (Now Indiun Bolanic Garden) and reporicd to be thriving tolerably well
in a shady raiscd spol. It was however lost from the Garden and reintroduced
in 1961. This specics s also cullivated in the Lloved Botanic Garden, Darjeeling

and some public and private gardens in Kalimpong, Shillong and Mussouri,
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Trachycarpus fortunei (Hook.) H, Wendl, Windmil Paim.

Stem solitary, ercct, thickly covered with loosely arranged black leafsheath
fibres with cxposing ribbon-likc leafbase appendage. Leaves spreading to all
direction; petiole 30-40 em long, {lat above, convex below; leafblade bluish-green,
to 60 cm long from the tip of the petiole to the margin; free segments stff,
bilobed at apices. Flowers mostly in clusters of four or Iess. Ripe fruits 3

Flowering : March-Apnl.  Fruiling : Sepiember-November.
Distribution © CHINa.,

Cultivation : This species -is difficult 10 grow in the plains in the hot dry
climate. A fecw young plants are in the [ndian Botanic Garden, Howrah grown
in the Green House. Glder plants are seen in the Lloyed Botanic Garden, Darjeeling
and some privale and public gardens i the lower Himalayan towns and cities.

{/ses : The utility of this specics has been documented in delails by Essig
and Deng {1987).  Fresh [lowers are ecaten in Ching and the seads are used
as animal feed. Trunks arc used as house piller. The leafsheath fibres are strong
and similar 1o coconut fibre and used for making ropes, mats, mattresses and
brushes. Rough raincoats are made from the leaf-segments; segments are also
uscd for making fans, hats and 10 thach the roof of huts. The outer portion
of the lruits has thick layer of wax which is exwracted by separating the pericarp
from the large single sced and by treaung it in ethanol. By evaporating the
alcohol dark ycilow wax is obtained. One Kg of ripe fruit yields about 4 gm
of wax, In China, wax rom the Windmill Palm is wsed for making shoe polishes,
wax paper, siencil, floor polish and carbon paper. Haemostatic drugs are made
from the sceds, clinical trial shows that it is effective in about 90% cases. Seed
extract stimulales urine contraction, controls hypertension and diarrhoea, Root
is used for birth control probabiy its cffcct on ulerine contraction. The leafstalk
or petiole is said 10 contain an agent effective against hypertension. [ts [lowers
have the same elfect of controlling blood pressure and uterine contraction therefore
forbidden 10 pregnent women. In China about 2000 tons of Trackycorpus fortunel
fruits arc produced cach ycar, Each iwrce produces 25-50 kg of fruits per year,

Trachycarpus takil Bece, Thakal, Thakil,

Stem solitary, ¢rect, not all, somewhat robust, covered with closely appresscd
slem fibres; lealbases persistant with conspicuous triangular appendage; leafblade
half orbicular to reniform: lcalblade divided rather unevenly to aboul middle.
Fruits reniform similar w0 1. forturei.
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Flowering & Fruiting : Unknown.
Distribution : Kumaon, Innia. Grows on shady moist slopes upto 1500 mt,

Cultivation : One of the cold tolerant palms. It can sostain in snow fall
and prelonged cold spell.  Reported to be cultivated in Chaubattia Garden in
Nerthern India. A rare palm of scientific imporance. Listed as threatened paim
(Basu 1988},

Uses : Lealsheath fibres are [argely used by the local people for making
ropes for which they cut the mature trees thus cause depletion of its pepulation.

Washingtonia Wendl.
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robust, Crown large, wu.h chsnnct petticoat-like accomulation of dry lea
below. Leaves costapalmate, lealblade orbicular, filiferous; hastula g nerally

pointed, sometimes strongly wmcmd leafcheath lu:rhr brown in colonr with
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conspicuous fibrous nutgruwths fmm the margins;, petiole green with hook-
l1l:e te.cth alnng lhc margins; leafsegments deeply 2 lobed, ngul Inﬂorcscencc

thmru fanleaved, tall nlpnnnnthw nﬂlm Rtem cy!md_r!gg!, mare or Igg_g

peduncular and rachis bracts narrow, elongate‘ leamery, allemate: on the: axis.
Flowers minute, white; calyx 3-lobed, scarious, erosed, imbricate; corolla funnel-
shaped; stamens 6 filaments inserted near base of the. corolla; anthers linear
to lanceolate, versatile, pale yellow when fresh; ovary superior, on a basal

disc,. 3 chambercd. Frunt ovoid, black when npe; seed ovoid to ellipsoid.

Distribution : Species 2, distributed in NortH AMERICA, WEST INDIES, 2 species
cultivated in India.

Pollen grains @ Elliptic monosulcate, exine smooth or scabrous (tectate),
foveolate or finely reticulate (semi-tectate).
Key to the Species

1a. Petiole green; leafblade thickly filiferous in young plant; petiole heavily
dentatc only on lower margin, Crown larger than robusta. . filifera

1b. Petiole brownish; heavily dentate at margins; leafblade not thickly filiferous
even in young plan(s robusta

N
Washingtonia filifera (Linden) Wendl.

Stem solitary, robusi light grey in colour, with fairlt vertical cracks on
outer surface of the exposed part, to 15 m long, about 98 cm in diameter
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enormous accumalation of dry leaves. Leaves costapalmate about 2 m long:
leafblade. 1.5 m [rom hastula to tp of the middle segment, divided more
or less half way to base with conspicuous white threads attached with the
scgments and sinuses of segments.  Inflorescence interfoliar, to 4 m long,
erect at emergence, drooping in fruits; peduncular and rachis bracts pinkish;
rachillae yellowish white. Flowers bisexual, 5 mm long, 3 mm wide at
base; base obscurcly 3-angled. Calyx campanulate, deeply 3-lobed, truncate
at base; mar;,inq denticulate,  Corolla twice longer than calyx, tubular at
base; 3 lobed, lobes broadly lanceolate. Stamens alicmate of opposite io
corolia lobes; filaments terete in alternate stamens, anthers lanceolate, acute,
bifid at apex. Ovary turbinate; style filiform stigma punctiform. Ripe [ruits
ovoid, about 1 ¢m long; seed chocolate brown in colour, slightly compressed,
5 mm.x 4 mm,

Flowering ; Augusi-September.  Fruiting @ April-June.
Distribution : ARIZONA 10 SOUTHEASTERN CALIFORNIA int0 Bala CALIFORNIA.

In its natural habitat this species thrives near the occasional stream or spring,
sometimes growing o aboul 25 m in height and 1 m in width ncar base. This
species is the only endemic palm in the Western United States. It can withstand
110 F and thrives in average rain fall of about 60 mm.

ular ormamental palm bt """...._ ga nf 1t atracti

l"""l‘}“ TidAm SR LRl L1 LUge

palm he of its ve
filiferous leaves, bright red coloured petiole and sheath it is mostly grown in
pots. Indian Botanic (Garden, Howrah has a few manire lrees growing in the

open.

Cultivation @ A verv no
L s D T w2

UJses :* A hecalthy mature tree produces upto half a million ripe fruits each
year, The small pea-like froits possesses sweet tasting pulp similar to that of
common dates (Comnett 1983).

Washingtonia robusta Wendl, Desert Fan Palm.

Stem solitary, slender, erect about 25 m long. Crown crowded with deep
green leaves. Leaves costapalmate about 1.5 m long or more, evenly spreading;
petiole and blade almost equal in length; hastula triangularly pointed, thinly edged,
2-7 cm long; leafblade hali orbicular, bright green, under surface of the leaf

geoment hichly wmeniose near hastela,  Inflorescence interfoliar about the same

SR INWEEE LRI ML RILATY JICEd FRTR R &R LFE Wil ARAR R AL LA AW e AT

length of the lcaves, Ripe fruits about 1 cm long, black mesocarp pulpy: seed
ovoid; endosperm homogeneous,

Flowering : May-June. - Fruiting @ Seplember.
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Distribution ; Muexico.

Cultivation ; Introduced in the Indian Bownic Garden, Howrah in 1961, A
moderately fast growing palm, grows faster than Washingtonia filifera. At present
Garden has four wl wees growing atong the rniver side and one of them had

e e U gt I - A 1714 ]
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Uses : Fruit ol this spccies is edible, the fruit pulp 15 sweet. The crushed
endosperm is also cdible and tastc like coConut

Tribe : Phoeniceae

Dioecious palm. Leaves pinnate, induplicate; leaflets with acute tips; proximate
leafiets developed as spincs, Inflorcscence bearing a prophyll ouly and branching
to one order; Nowers solitary, dimormphic, endocarp inconspicuous, membrane-like;
sced with a deep loagiwdinal {urrow.

Phoenix Linn.

Disiribution : Specics 17, in SounierN EUrope, AFRICA, ARABIA, MADAGASCAR,
SEYCIEELLES, INDOMALAYSIA, Honckong, Tawan & Puiuepines.  About 7 species
and 2 varictics in India.

Grows in various ecological conditions, from the coastal mangrove swamps,
to the alluvial riverine plains, to the rockey surface of lower hill valleys and
slopcs and Lo Lhe deserts near water source.

Pollen grains . Monosulcale, homogeneous.

Key 1o the Species
la, Siem solitury 2
Ib. Stem closiceforming R
2a. Lesaflets 4 furiously fascicled 3
2b. Leafles not lascicled 5
3a. Stern robust with persistent tesscllated lealsheath markings.  robusta

3b. Swem not aiways robust, with spirally amanged persisient leafsheath on
the stem 4

4a. Stem dwarl, leal short, sull. Ripe fruits oblong, cherry red in colour,
1.5 ¢m long loureirii
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4b. Stem 1all, slender 10 robust, leaves arching. Ripe fruits oblong, orange

yellow to hight brown in colour, 3 cm long sylvesiris
5a. Stem very robusi, columnar, with persistent leafsheaths, Leaves
comperalively shorter with narrow non sulf leaflets canariensis
5b. Stem slender o moderatcly robust 6
62, Stem slender, dwarl;, leaves shon, lcafiets narrow, sofl. roebelinii
6b. Stem moderately robust 7

74, Leaflets bilarious, soft, glossy green in colour. Fruit oblong, 2-2.5 c¢m
long, cherry red o brown when ripe rupicola

7b. Leaflets deep green, siff; tip of the leafiets sharply pointed zeylanica

Ra. Stem robust with persistent lcal sheaths, leafleis deflected more or less
in on¢ planc. Fruits 3-53 cm long, with sweet edible pulp, decp brown

in colour dactylifera
8b. Stem acaulescent, or skender, with or without persistent leaf bases, mostly
in close cluster 9
0a. Stem acaulescent or cxtremcly dwarf 1

Ob. Stem slender, wilh or without persistent leafsheath, mostly in close clusters
10

10a. Leafsheath persisieni, leaves arching; leaflets more or less stiff. Flower
branches irrcgularly arranged. Fruils with sweel pulp, orange-yellow in

colour, ovoid, or ellipsoid reclinata
i0b. Lealshcath non porsistent, stem annulate, clean.  Fruit about 2 cm long
(Mangrove swamg component) paludosa

Pla. Stem underground or very short above. Fruits orange red o black
dcaulis

11b. Stem dwarl 10 beihilorm 12
, : . hytl green, about 20 ¢m long, leaficis stiff, margins
tined with hairs. Ripe fruits oblong. (grows on coastal sandy soil)
farinifera

12b. In inflorescence, prophyll leathery, yellowish, leaflets bluish green, soft,

PR T DRI T TS | I TR ) nedunculara
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Phoenix acaulis Buch.-Ham. ¢x Roxb.

A rasiilacsnns o wibonnnleeennt aalm Leaves ninnate, almost erect from the
SR UGG W YU A ML O e d i PR R R = - r r

ground, aboul 90 ¢m long; feaflews stiff, fascicled, induplicately folded; petiolar
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spines, to 30 cm long, stff, sharp. Inflorescence interfoliar, erect, to 60 cm
long; prophytl semiwoody; {lower branches altemate, stiff, simple. Male flowers
6 mm long; pale yellow at anthesis. Calyx capular; petals 3, each obliquely
lanceolate, acute, 6 mm X 3 mm. Stamens 6, each 3 mm long; filaments almost
absent. Infructescens crect from the leafaxil ‘with much longer peduncle, Fruits,
to 3 ecm long, cllipsoid, shortly mugronate, brownish,

Flowering : January. Fruiting : May-June.
Disiribution : Ixpia, BuRMA (Myanmar),

Grows as bushy dale palm in the lower hill valleys and sub-himalayan plains,

also common it Chotonagpur especially on poor clay soil and on open grassy
fieid,

Cultivation : Nnrmully this species is nol preferred for plantation in the gardens,
a few colonics cxist in the Indian Botanic Gafdﬁﬁ, Howrah.

Uses : Flcshy sweet pulp of the fruit is eaten b}r the tribals of Northeastern
India. Rope is made in certain localitics from the beaien leaves. Leaves aie
also used as thawch. In Chotonagpur a sort of sago is made from the pith, but

unlike common daie palms its stem or peduncle is not used for tapping sugery

ST
RS

Phoenix canariensis Hort, ex Chabaud. Canary Island Date Paim.

A single stemmed robust palm. Stem cylindrical, usually covered with persistent
leafbases 1 a very distinct spiral fashion. Lowermost part or the base of the

stem swolien, Lcaves pinnaie about 200 in number per crown, each, 10 6 m
long; leaflcts unduplicately folded, 150-200 pairs; each linear, stiff, sharply pointed,
light green in colour; petiole short; petiolar spines progressively longer from base
upwards. Inflorcscence interfoliar, pleonanthic. Ripe fruits globose, abowt 2 cm
in diameter, orange coloured. Seed wrinkled outside,

Disiribution : CaNary [sLann (Endemic).

Cultivation - Although this species is a very popular omamental palm in
the westemn world gardens, it is unknown in most part of India. A soliary old
plant -was scen in a private garden in New Delhi.

Phoenix dactylifera Linn. Arabian Date Palm,

A closter forming robust palm. Stem usually, to 15 m long, covered with
persistent lealbases or marked with distinct Jeafscars. Leaves pinnate, upper leaves
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ascending; lower lcaves curving, about 40 in number per crown; each, to 6 m
fong; petiole slender, almost flattened, greyish in colour; leaflets induplicately
folded, greyish green to bluish in cofour, rigid, sharp peointed, arranged in several
ranks at [east in the basal part of the leaf. Inflorescence interfoliar about 1.5
cm fong, Infruciescence accrescent, drooping by the weight of the fruits. Male
flowers while [ragrant. Ripe fruits ovoid, oblong, deep brown or orange coloured
wilh thick laycr or sweet pulp.

Distribwiion - Arapia and Norta Arkica.  (Mostly cultivated).

Cultivaiion ; Commercial cultivation does not exist in India. This species
was unsuccessfully tried in the Indian Botanic Garden in the éarly 19th Century.
Living collection e¢xist in some gardens of Northern India and Western India,
This species prefers warm dry zones between 15° and 30° North latitudes. Propagation
is donc by (he scleclion nf sucker from the good varieties of female plants. It

S il demn T o P P ey | B e A | E T Y T
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100 female fruit bearing trecs. Excessive humidity is harmful to the plants and
quality of [ruits becomes poor due to fermetation of sweet pulp.

Uises © It is onc of the mgsl commercially grown palms. Fruits are staple
food for common people of Arabia, Ifran, Egypt and adjacem countries.

Phoenix Farinilera Roxb.

Stem acaulescent or very shordly stemmed; stoloniferous; aerial portion of
the stcm thickly covered with leafbases, Leaves, 1 m or more long, erect
stightly inclined; peticle short, with a' few solitary or paired spincs; icafiets mostly
opposite, ensiform, much poinied, smooth, green in colour, Inflorescence, o 30
cm long al anthesis; rachillac slender, simple, irregularly disposed on the axis,
Male flowers 1 ¢ long, while, calyx slightly 3-—oothed; petals oblong, rigid;
slamens 6, filaments inserted into the {leshy globular receptacle; anthers oblong,
Ripe (ruits 1-1.5 cm long, ovoid; pericarp pulpy, sweel; seed ovoid, smeoth, brown
in colour, greenish within, longitudinaily grooved,

Flowering : January. Fruiiing : Apnil-May,

Distribution | Inma {Coromondol COas().

A bush forming Date Palm, common on sandy soil on open or in coastal
{orests,

Cultivation : Not coliivated for omamental purpose.  Indian Botanic (iarden,
Howrah has a lew clomps growing in the Palmetum.
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Uses ; The ripe fruits contain sweet pulp which is eaten by the local village
people. Leallcts afller separating from the rachis are used for making sleeping
mats (Chatrai). The petiole after spliting are also used to make baskets elc.
The stem containg starchy materal and for extracting the starch, tunk is cut
inte small picces, dricd and beaten with wooden hammer {or crashing the fibrous
pith, The broken parts are sifted to get the crude starch powder,

Phoenix loureirn "Kunth

Stem soliary, dwarf, cylindrical, closely packed with persistent leaf hases,
in distincl, ¢lose spiral fashion. Leaves many, mostly ascending, about 1.5 m

long, with rigid rachis: petile short, armed with 2-4 cm long straight spines:
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leaftets teregularly placcd on the rauh:s, pale green upper; bluish-green below,
stiff, sharply pointed at tips. Inflorescence interfoliar, to 30 cm long; prophyli
yellowish-orange in colour, carinate, with fringed margins. Male flowers 5 mm

long, yellowish ai anthesis; stamens 6, with inconspicuous filaments, adnate to
the base of pewls.  Ripe fruits gvoid-oblong, 12 mm X 6 mm, deep scarlet;

froitine nerianth deen oroen, nergiciont
tng e Cp green, porsisient,

Flowering : Febrouary. Fruiting : May.

Pistribution @ Invia, Inpocumna, Hongkons.

Cultivation : Cuhivated in the Indian Botanic Garden, Howrah,

{/ses  Unknown.

A clusierforming palm; stem slender, annulaie, to 6 m long, 15-16 cm in
circumference near base, Leaves arching, pinnate, to 120 cm long or more; leafsheath
fibrous, reddish in colour; petiole reddish brown, scurfy outside; petiolar spines
not very siiff, 5-9 cm long, channclled at middle; leaflets linear, induplicaic, about
60 in number per leafl. Inflorescence interfoliar, erect from the leaf axil; prophyll
compressed, reddish brown, spatuliform. Male flowers bright yellow at anthesis.
Female Nowers accrescent. Ripe Mroits yellowish o purple and turning black, about
2 cm long.

Flowering : lanuary-February. Fraiting . June.

Distribution : INvia 10 Malava. A component of the estuarine mangrove
swatnps. In India il is naturally found in Sunderbans, Mahanadi Della of Qrissa
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and Andaman and Nicobar Islands. This species is characterised by its narrow
sword shaped glossy bluish green leaflets, bright orange coloured prophyll and
flower branches.

Cuftivation © This is a very handsome looking date palm and can be grown
inland away from the saline areas. This species can also be tried as pot grown
plant becausc iL appewrs from s cultivalion in the Indian Botanic Garden, Howrah
that this spceics has no special choice for soil and water.

Uses : Tts leaves are used in Sunderbans for making ropes for tying boat
and logs and also tor thatching. Crushed leaves are used for making brooms.
The siem of the smulier trees are used as walking sticks and longer ongs serve
for rafters. The local people believe that snake gets out of the way of any
person having such a stick.

Phoenix pedunculata Grill.

A clusterforming palm, stem short, bulbiform, sometimes grow upto the height
of 3-5 m. Leaves pinnaic about 1.2 m long; petivlar spines not many, solitary
or in pairs, not very sl leallets not suff, linear, induplicate, pale green o slightly
bluish-green in colour, more or less fascicled. Inflorescence interfoliar; prophyll
about 20 em fong, semi-woody, with deep brown hairy outgrowth from the margins.
Ripe (ruits oblong-ovoid, orange red to black, 1-1.5 cm x 5 mm. Seed 8§ mm
long with a narrow median groove.

et T Y A Frdiing Tulv. Aucnst
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Distribution : 1snpia {Western Ghats from Konkan south ward ascending upto
200 m on (he Nilgiri Hills. Grows on the cool hill valleys and slopcs)

Cultivation : A few clumps exist in the Indian Botanic Garden, Howrah.
A very slow growing palm. Takes 50-60 years to auain 2 height of 3 m.

Note - This is a distinct species and deserves (o be identified separately {rom
P. lowreirii Kunth.

Uses - Tt teallels are used for making mats and brooms., Due to large scale
gathering of e lcaves of Lhis species it has become threatened in its natral

habitats,  (Padmonabhan and Sudhersan [988).

Phoenlx reclinata Jucq.  Senegal Daie Palm.
A clusterforming palm: stem more or less erect about 7 m long, about 10

______ o sk

¢m in diameier near buse, covered with peristent leafl bases at least at the upper
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pari. Leaves arching; lzafsheath about 30 cm Jong, moderately {ibrous at margins;
peticle almost absent; lcaflets linear acuminate, induplicate, about 90 in number
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pleonanthic, erect from the leafaxils, to 45 cm long; peduncle flattened, smooth,
bright orange in colour; prophyll narrowly bicarinate, semiwoody, greenish yellow;

flrwnr heanohne bt i o1 chort ovios anch awallen st haas  oliohtlu agranding
ROWED Dranches pOme O 4 sofl aXIs, Sdcn Swodicn al Dase, gL Y I-I.'.‘l\.-\.fl.l\..ll.ll.&,

male flowers 6 mm long, trigonous in bud; calyx in triangular cup; petals acuminate;
stamens 6, shorler than ¢orolla. Female flowers globose, yellow; corolla opens

tr AwnOoa olirmag nn 13 D:r\n 'Frn:fn eren el Ararra vallaoe ;ﬂ ol nheanr 7
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long.
Flowring . Jonvary-February., Frufing @ May-June.

Distribution : TROPICAL AFRICA, Mapagascar. Grows it the humid hot regions
of Africa.

Cultivation : Not widcly culuvated as ormamenial palm. A few clumps are
in the Indian Bownic Garden, Howrah. It prefers to grow on moist soil. Very

—auractive when plamied ina large garden withe sufficient space around the clump.

Uses : This species is important for its variability and adaptibility and considered
an important dale species for crossing with Arabian Date Palm. [t produces

Phoenix robusta Hook. f

Stem solilary, robust about 5 m long, closely covered with persistent leaf
bases; exposed purt of the stem marked with distinct tessellated Icafscars, Leaves
many, about 2.5 m long; leaftcts fascicled, stiff, induplicately folded, sharply
pointed at apices. Flowers and fruits unknown,

Distributinn : Inpia {Pareshnath Hill in Bihar and Bhorkas in Pune).
Note : This specics is imperfectly known and perhaps a robust form of Phoenix
sylvestris L. Mahabale and Parthasarathy (1963) however consider this as a distinct

species of Phoenix.

Cultivation : A [cw robust stemmed Date Palms matching with the original
description were scen in the arboretum of the Forgst Research Institute, Dehrs

Dun.

Uzee » Unkpown.
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Phoenix roebelinii O'Brien Pigmy Date Palm.

Stem solitary, dwarf, rarely attains a height of more than 2 m, with persistent
leafbases onty on upper part; lcaf scars on the stem slightly swollen and conspicucus.
Leaves dedicate looking in young plant, mon rigid, about 80 cm long; leafsheath
light brown in colour; lcaflets lincar, narrow, light green in colour, soft, bifarious
on rachis, each about 30 ¢cm long; peliolar spines soft, dark green, powdery coated.
Inflorescence imerfoliar, to 30 cm fong, Ripe fruits ovoid, about 1 ¢cm long,
reddish in colour,

Distribution : TawaN.

Cultivaiion : A very popular ornamentai date palm. Mostly grown in pots
as indeor decoralive plant.  Also cullivated in the Indian Botanic Garden, Howrah.

Phoenix rupicola T. Anders.

Stem soliary, about 7 m long, 30 cm diameter near base, without persistent
leafbases, morc or less smeoth on ouler surface, deep grey in colour, Leaves
gracefully arching, t0 3 m long; petiolar spines deep green, not sdff and
sharply poinled; lcaflets linear, decp green, glossy, bifarious on .rachis, about
50 cm long. Inflorescence inerfoliar, about 70 ¢m long; prophyll fusiform,
scurfy outside, greemsh yellow in colour, opens by longimdinal split. Male
flowers pale ycllow. Female flowers 4 mm long, globose, calyx cupular;
petals oblong, imbricaie or twisted. Fruits oblong, deep crimson to chocolate
brown in colour, 2-2.5 cm long.

Flowering : April (sometimes in March),  Frujting . September.

Distribution : Inpia (Sikkim, Assam), Grows on rockey slopes of lower
Himalaya.

Cultivation : A showy ornamental palm. [is glossy green leaves are attractive
and ornamenial therefore cultivated as garden plamis. A few mature trees are in
the Indian Botsnic Garden, Howrah,

Uses : The core of Lhe slem contains starchy materials and during food shortage
the trees arc felled by the Lepchas for cxtracting the core.

Phoenix sylvestris Roxb. Wild Date Palm, Sugar Date Palm.

Stem solitary, ereet, usaally robust, to 18 m long, covered with compact leafbases.
Leaves aboult S m long, lower leaves arching; petiole short, flatiened, strongly
spinous at margins; petiolar spines, to 8 cm long, stiff, sharply pointed, triangular
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in cross seclion; lcaflets suff, indupiicate, sharply pointed at tips; each, to 80
cm long, each projecting in different planes from the rachas. Inflorescence interfoliar
about 40 cm long; prophyll semiwoody, spatuliform, scurfy outside, opens by
longitudinul qplit from the middle; pﬂdumie flat, stous; flower branches simple
fasciculate, b bright orange in colour, to 30 cm mug at anthesis, Male flowers
white about 6 mm long; unopencd male flowers angular, oblique; calyx with
3 prominent points; petals 3, much longer than calyx, with 3 prominent points,
petals 3, much longer than calyx, deeply furrowed inside. Stamcns 6, adnate
to pelals at base; anthers tinear. Female Oowers alternately disposed; calyx cupular
wilh three pr(}mincm points; petals 3, imbricate.  Fruits about 3 cm long, 1.5

1Tl L. . P Y] ST | . gy
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Flowering : December-Jenuary,  Fruiting © April-June.

Distribution : Common all over India. Adapted to various ecological condidions,
abundant in the coasial distnct of West Bengal. Those growing on marshy land
have morc or icss clean stems.

5-
&

Cafiivartion 0 Thig snecies ie rarely culbivated in
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plant. Mosdy grow in the countrysides as semiwild plants,

Uses © Ong of the most useful palms in Iedia, Freshly obtained sap of
the wild datc palm is clear as waler having 12-15% sugar and 15 a delicious
drirk rick in vitamin, Application of lime in the receiving pot delay the fermentation
of the juice, When the sweel juice is boiled a thick syrup is obtained which
18 consutned in various ways Alter sufficicnt boiling sweet juice condenses 4nto

P . R ————

pau—r: }E'I,SECI_)F u_rulj which is moulded in suitable blocks, It is often more LA}H;:I:MV!;
than the crysial sugar made from sugar cane. On an average a date palm in

onc scason yickls aboul 40 kg ol jaggery. Leaves are crushed and the beaicn
leaficts are made into brooms, baskels or woven into mats locally known as chattai.
Old unproductive palins are cul and pieces of stems are used as fuel {or buming
tiles cicg

Phoenix zeylanica Trim. Ceyion Date Palm.

Stem solilary, crecl about 7 m long, densely covered wilh leafbases. Leaves
comperalively shorier than 2. syivesiris; leaflets induplicate, deepgreen, 4 fariously
arrunged; cach, to 3¢ cm long, linear, sharply pointed at tips. Inflorescence inter{oliar
about 30 ¢cm long; prophyll hard, woody, light green in colour; opens by longitudinai
split from the middle into two halves, Ripe fruits ovoid, oblong, decp scarlet,
10 mm x 8 mm. Pulp i5 sweor and edible.

Flowering ; Decomber-Januvary.  Fruiting © April-June,
Distribution : Sp1 LANKA.

Cultivation : Cultivated in the Indian Botanic Garden, Howrah., A full grown
wee is casity recognised by is shorter olive green stiff leaflets and dark brown
stem, narrowcr near the boltem,
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Tribe : Borasseae

Dioccious palm; lcaves palmaie or costapalmate; induplicate; staminate and
somctimes pistillale (lowers borne in deep pits formed by the connation and
adnation of the rachillac bracis; staminaic flowers rarely solitary, usually in
a cincinnus of two to many flowers; stamens exserted from the pits by
elongation of the floral receptacle between the calyx and corolla; pistillate
flowers solitary, bibractcolate; fruit 1-3 seeded with thick hard endocarp.

Key to the (renera

la. Staminatc and pistillate inflorescences dissimilar. Male fAower clusters
concealed in pis. Pistillate flowers sessile, in the axil of large leathery
bracl.  Fruit sessile, 1-3 sceded, endocarp forming pyrenes 2

—
e

Staminute and pistillate inflorescences similar,  Flowers of botl

sunken in pits, Fruit stalked, usually I-seeded, pyrenes not formed
Hyphaene

gexes

24, Ripe [ruits very large, pyrenes bilobed 3

2b. Ripe lruits not very large; pyrencs not deeply bilobed, ridged or sculptured
outside Latania

3a. Fruits with sweel, light orange coloured pulpy mesocarp, staminal rachillae
several, stamens 6; pyrencs not deeply bilobed, wsually 3 in number,
shallowly 10 deeply lobed Borassus

3b. Fruits very large, cach about 20 kg; staminal rachillac 1-3, stamens 15-
18 in number; pyrenc deeply bilobed, thick Lodoirea
Borassus Linn,

Distribution ;. Species 7, distribules in Arrica, INDIA, BANGLADESH, BURMA,
Srr Langa, Java, SumaTtra, Cerrnes, New Guinea, NorRTH AUsTRALIA, One spocies
in India.

Pollen grains . Monosulcale, ¢xing verrucate (semi-tectate).

Borassus fabellifer Linn, Palmyra Palm. Tal.

Robust, fanlcaved divccious palm. Stem columnar, 15 m or more long, about
60 cm in dismeier ncar base, deep grey to black in colour with distinct annulate
leafscar marks on the siem, Base of the stem swollen, sometimes with exposed
superlicial rools, Lcaves costapalmate, rigid; crown more or less roundish with
evenly projecling leaves; feamhase splits at base; petiole rigid, strongly dentate
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at margins, hastula distinct on both sides; leafsepments induplicate, divided halfway
from the margin; segments stff at the apices; with long threads between the
segments. Inflorescence interfoliar, stout, peduncular bracts leathery, alternate,
tubuiar at base, acuminalte; staminate inflorescence simpiy branched, rachiliae mostly
paircd, covered with scrics of reniform bracts; male flowers in vertical rows,
pitied.  Pisullate inflorescence simply branched, sheathed under large leathery
bracts; female flowers globose, 2 cm in diameter. Fruits semiglobose o globose,
deep brown when ripe, to 20 cm in diameter; mesocarp fibrous, with thick pulp;
pyrencs usually 3; young cadosperm juicy and edible.

Flowering : March-April.  Fruiting @ July-September.

Distribution : Inoia, BANGLADESH,

Cultivation - 11 is one of the widespread semiwild palms of India, abundant
in the coastal districts of India; its concenteation is more in the state of Andhra

Drrs e L AR Daralyy gercaun oo arnnmandal moales Indian DaAkrara
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Garden, Howrah has a beautiful avenue, lined on both sides with lofty Palﬁlyra
Palms.

Flowering in general commences from March and fruits mature from July.
Emergence of inllorescences in April or May is also not uncommeon. Somg young
trees in the Indian Botanic Garden, Howrah aiso flower in December. Early
flowering was nowd recently in a huge population of more than 2000 wrees spreading
over a large arcas belween Lakshmikantapur and Kulfi in South 24 Parganas
of West Bengak  Most of these trees had mature Froits in March.™ B was most
interesting that a majority of these Palmyra trees had newly emerged inflorescences
in addition 16 mature (roits in Magch.

{/ses @ One of the most econemic palms of India. It yields sweet sap from
the peduncie which is converied into jaggery (Gur) or fermented into toddy.
Numerous village level artisans are thriving on this jaggery industry, The other
parts of the tree arc also useful. Mature stem is hard and termite resistant, therefore
used in the village for making roof beams of thatched and semi-permanent masonary
houses, stem picces are also used as fuel in brick kiln. Unopened Palmyra leaves
are sofl, therelore used for making baskets and various other fancy handicrafis.
In South Indis in religious ceremonics and marriages ripe fruits are used as sacred
objects just as green coconuts arc used in the Eastern India (Basu 1991).

Hyphaene Gacrin,

Dicholomously brunched or cacspitose dioecious palm, Stem cylindrical,
with or wilthout persistent lealbases,  Leaves costapalmate; petiole planoconvex
in crossseclion with uypwardly pointed tecth on margins, petiole and rachis
coatcd with feli-hke substance and indumentum; hastula well developed on




Phoenix zeylanica Trim,



Latania loddigesii Man.

Loditcea maldivica
(Gmelin,) Pers,




Lodoicea maldivica
(Gmelin.) Pers.

Daemonorops kurziana Becc.
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aduxial side; abaxiul haswla absent, leafblade divided 2/3rd its length along
the adaxial rib w form single folded segments; intcrscgmental filaments long.
Inlicrescence interfoliar, multibracteale; in stamingte inflorescence rachillac catkin
like; male lowers in cicinnus, bracicolate, cmbedded im hairs; stamens 6,
adnate 10 basc of corolla.  Pistillie inllorescence less branched; female flowers
stalked; sepals 3, rounded, imbricate; petals 3, similar bke sepals; staminodal
ring epipetatous.  Fruits 1-secded or 2-3 sceded.  Endosperm  homogencous,
hollow  at muddle.

Pisiritnition © About 30 species in Arica, MapaGascar, Ixpra, Arakia,

| S T TSR F. L 2 specics  cultivaied
§ON[RICICN WL i i, L0 NPRCIES CULLEY alcdl,

Poflen praims - Monosulcale, exine verrucale {semi-teclale).

Key 1o the Species
L. Tree dichatomaously branched both acnally and at ground level. | . 2

Tb. Tree trunk branched below  the ground, acrial shoots unbranched
schatan

2a Sem black 1o dark grey, without persistent beafsheaths.,  Ripe fruits
sessile, oblong, ovoid, § ¢ x 3 cm, epicarp disuncily puncrale (African)
thebaica

2b. S with persisient leatbases, at Ieast when young.  Ripe {ruis with

chort stadk . o e BID em ox 244 oem (ondermic in
short stk o s, LoD em X 2.6 om (endermic in

Indiag . dichotoma

Hyphaene dichotoma (White) Furtado Ravana Tul Indian Doum Paim.

Stem solitary at base, cylindrical, robust, upper part of the stem dichotomously
branched.  Legves costapalmate; fcafblade orbicular; petcle armed at margins,
scEments, 1 1234

TN Irvbsy acarimamesio sooes o oo uir{'
LR et D T L e ] douimnpale more oF Lss5 st

dibamees. Inflorescence mlcrlc)luu utusexul peduncular bracls leathery . sheathing
dl_ h;lsc: upper part riangutar, acumingte, densely tomentose outside; male rachillac

:_nm long. Ripe fruits stalked, stalk cuvered with dense brown hairs; epicarp
Smooth, mesocarp hick. fibrous: seed with endocarp (stoned ovoid 10 obovoid;
endospenn homogencous,

Flowering Miirch, Fruiting - July.

“f""'”h’““”‘ SWest Coast of 1xpia (between [8-23°L such as coastal arca
eppasite: Nagaon, Sergaon, Daman and  Diw),
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local people. The pulp is considered astringent and anthelmentic. Unripe kemnel
is edible. Lecaves are used as thaich and trunk wood is useful as posts and
roof beams, wood is dlso uscd as fuel. Due io large scale felling of this wild

palm this species has become scarce in its natural habitats (Rao 1964).

Hyphaene schatan Bojer

3- 5 m long. cylmdnml 20 25 cm in dlamctcr more or less clcan of leafsheaths
deep grey in colour. Leaves costapalmale; petiole margins armed with 1 mm
long black recurved spines; rachis, 1o 30 cm long, curved, thickly tomentose outside;
leaf segments rigid, about 60 cm long, 2-3 ¢tn wide at middle, light green in
colour with distinct brown minute spots (punctation); inter segmentary nerves ending
in long lilaments. Male inflorescence interfoliar, once branched; flower branches
solitary, cach cnding into a solitary rachilla. Female inflorescence once branched;
peduncle about 12 cm long, slender; peduncular and rachis bracts tabular, leathery,
thickly tementose outside. Female flowers pedicellate; perianth lobes alike; ovary
trigonous, Frunt pedicellate, pedicel about 1 ¢m long, thickly tomentose outside
with 1-2 abortive [ruits ai the basec of the mature fruil

Flowering : March. Fruiting © September.

Disiribution : MADAGASCAR.

Cultivation : Cultivated in the Indian Botanic Garden, Howrah. It is growing
as a big colony ol scveral stems along the edge of a pond. The tree produces
numerous ripe fruits in each [ruiting season. Its leaves are not sell clearing
but dry leaves break from the uppermost part of the petiole and (he blades hang
for somctimes until get detached by the wind and the lower portion of the petiole
and sheath remain on the stem for sometime. (Basu 1978).

Hyphaene thebaica Mart. African Doum Palm.

Stem solitary au base, upper pant dichotomously branched, lerete, black to
dark grey in colour with distinct leafscar marks. Leaves coslapalmate; petiole
stoul, strongly dentate at margins; leafbase triangular, rusly tomentose outside;
leaflade orbiculur, decply scgmented; free part of segments, 10 50 cm long, acuminate.
Staminate inNorescence about 110 cm long; peduncle aboul 2 cm wide al base,
erect during cmergence, peduncular and rachis bracts leathery, tubular at basc,
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upper parl Iriangular, thickly (omentose outside, about 14 in number; prophyll
semiwoody, fMat, base fused with the peduncle. In male flowers calyx deeply
divided into 3 yecllowish lobes; petals broadly ovale; stamens 6; anthers linear,
stightly sagiuale; pistiliode absent. Pistiliate inflorescence slightiy shorter in lengih;,
female {lowers globose; calyx lobes orbicular, petals ovate, concave, valvate,
shorier; than calyx; staminodes 6; ovary globose; sligmas sessile,

Flowering : March-May (Staminatc). Aprl-June (Pistillata).
Fruiting . December-January.,
Distribution : NORTIL A#RICA,

Cultivation : Culuvated in the Indian Botanic Garden, Howrah.

Imperfectly known species in cultivation
Hyphaene bussei Dammer ex Busse

Stem dicholomously branched below the ground and appear as if 3-4 stems
coming out from the ground in close proximity. Each of these stem branch
aerially in dicholomous fashion. Fruits are obovate to oblong, light brown in
colour; epicarp smooth, wavy; mesocarp extremely fibrous.

Distribution : .KIENYJ\..
Cuftivation ; Cultivaled in the Indian Botanic Garden, Howrah.

Latania Comm, &x Juss. Latan Palms.

Solitary, unarmed, dioecious palm. Seem erect, rough, marked with prominent

P LNl 3L A,y RN S D AL L e ST

leafscars. Lcach cmwpalmatc shcalh narrow, split horizontally at base, smooth
or denscly Lomentose, some times with dark brown indumentum; petiole robust,
adaxially deeply channetled; margins smooth or with a few shallow tcoth; adaxial
hastula short. Inflorescence interfoliar; prophyll short, wide, 2-keeled with sharp
pointed limb; peduncular bract 1-2, or several, loosely sheathing; rachillae short
or Iung, wrctc Male flowers many, deciduous, parually sunken; pus CDI'ISPICI.IDIIS

bordcnng lhcpus. PISlll conical, shghtly pmjectcd beyond lhc bracts Slamens
many, staminodes in the form of a cup. Fruits oblong, obovoid w globose, smooth,
blackish, 3 sceded. Endosperm homogeneous. Eophyll digitately lobed.

Distribution : Specics 3, in (he Tromcal EasT Arrica and MASCARENE ISLANDS,
2 species cullivated in India.

Polien grains : Monosulcate, exine foveolate, fossulaie or regulate (semi-tectate).
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Key to the Species

la. Leaves bluish green when fresh; nbs and veins light green to bluish,
not red; hastola larpe, conic; secds as long as broad, reticulate at top
. loddigesii

1b. Leaves bright green; ribs and veins bright red in ¢olour; hastula broad,
not conic; sceds pyriform, non reticulate at top - . . lontarcides

Latania loddigesii Mart, Biue Latan Paim,

Stem solitary, distinctly annulate with slightly belging leafscar marks, 6-10
m long. to 3(} cm in diameter near thc basc; withoul pemlswnl chf bascs Lcavcs

llghl bmwn fclts about 1 m lung leafbla{!e about 12 m from hdstuld w0 the
tip of the middle scgment; metallic in texture, bluish green in colour; leaf scgments
5 em broad at middle, acuminate, non dropping; midnerve on lower side prominent,
thickly tomentose. Inflorescence interfoliar, unisexoal, In staminate nflorescence
male flower branches alternale, axjilary to feriile bracis; rachillac 6-10 in number,
lerete, digitate; each 15-25 ¢m long, number of rachillae less in number in the
distal flowcr branches; male flowers 8 mm long; petals caducous; stamens 16-
20 in number; pistillode 3-5, as long as stamens, Female rachillae not digitate:
femaie flowers sessile, spirally disposed on rachillac, prominently 2 bracteolate,
aboul 1 cm wide s base, conical at apex; sepals 3, feshy, 1 cm x 1.1 ¢m,
deep green, minutely ciliate at margins; petals 3, imbricate or twisied; cach 8-
9 mm wide. Fruits 4-5 ¢m long.  Secds 2-3 cm long, cblanceolate. Eophyll
digitate.

Flowering : June-July., Fruiting : December-January,

Distribution : Mautrnics 0 Mascareng 1SLANDS,

Cultivation : Cultivated in the Indian Botanic Garden, Howrah. Not ¢common
in cultivation. [n juvenife leaves, petiole, ribs and veins are boght red in colour,
the depth of colour gradually fades as the wee grows old and ulumaicly loosc
is red colour. The blue latan palms are grown in pots or in the ground without
any difficulty in respect of soil.  Ripe fruits are edible, the tree squirrels arc
fond of caung the green fruits.

Lutania lontaroides (Gacrtn.) Moore Latania borbonica Lamk., L. commersonii
Gmel., L. rubra of Horticuhure, Red Lacan Palm.

Stem solitiry, without persistent leafbases, with distunct swollen leaf scar marks,
6-12 m long, 18-20 cm in diameter near base. Leaves costapalmate, evenly spreading
in the crown; peliole heavy, channctled above, rounded below, deep pink in colour,
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thickly 1omentose culside, to 1.6 m long; lealsegmenis, to 70 cm long, to 5 cm
broad at base, deeply divided, tip of the [ree segments narrowly acuminale; midnerve
prominert on lower side; deep pink, denscly scurly near the junction of the petiole.
Stammnate nflorescence, o 2 m long; primary branches $-16 in number, alicmate,
each helding, to 40 cm long digitate rachillae. Male flowers about 8.5 mm long;
stamcns about 30 m number; pisullode pyramidal, trigonows. Pisillate inflorescence
about 2 m long: primary branches about & in mumber, alternate, each cnding
into a rachilla,  Fruit globose, ahout 4 cm in diameter; epicarp smooth, glossy,
deep brown in colour; seed pyriform; cndosperm homogencous.

Distribution © MASCARENE TSLANDS.

Cultivation : Cultivated in the Indian Botanic Gurden, Howrah, A popular
ormamental palm, mostly grown in pols for its atiractive glossy green leaves with
red petiole and nbs.  This species is slow growing therefore casy to keep in
pots for a longer period.  Mature fruits are cawen by the tree squirrels,

Lodoicea Comm. ex Labill,

Distribution © SEycHiLLES Isiaxps.  (Endemic).

Pollen grains : Monosulcate; exine smooth or acabrous (lectate), foveolate
or fincly reticulate (semi-tectale).

Lodoicea maldivica (Gmelin,) Pers. L. seychellarum Labill. Coco de mer, Sca
Coconut, Double Coconul, Sedrac.

Stem solitary, about 140 cm in circumference at base; leaves costapalmate,
very large, ascending, about 10 in number per crown; petiole about 4 m
long, 20 ¢m wide ncar middle, light green in colour, upper side concave
o channelled, lower side scmilercie; lcafbase semiwoody, triangular, about
60  cm broed, splits at the base; leafblade about 4.5 m long from the
lips of the hastula to the tip of the middle scgment; leafsegments about

¥ cm wide, 80-85 scgments in a blade: free portion of segments about 115
cm long, acominate. Pistillate inflorescence interfoliar, unbranched,  Fruits
very large: sced bilobed, very large.

Flowering : The pistillate tree in the Indian Bownic Garden, Howrah, flowered
for the first time in 1988 when a solitary {emale inflorescence emerged out of
the leafsheath in late October. in two years it emerged o about 9 cm and
the large female fowers were visible,  No (ruiting occurred.
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Cuftivation : Rarcly cultivated in the Gardens. The only tree in the Indian
Botanic Garden, Howrah was raiscd from seed planted in 1894, The wee in
the Garden produces one leaf a year, its crown always bears 8 fully expanded
green leaves, one half expanded leaf and one spear-like emerging leal. An emerging
leaf tukes about 16 months to expand fully, The ¢verage rate of elongation
of the petiole in the initial stage is 62-70 cm per month, The rate of elongation
S U R . ¥ T [N L SN Y IO [F ) T Y Sy [y R gLy [ p—
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to elongate when the lealblade is fully expanded.

Subfamily : Calamoideae

Tribe : Calameae

Legves pinnale or entirg or bifid, pinnately ribbed. Hapaxanthic (rarely) or
pleonarthic, dioccious, acaulescent or climbing palm. Leaf ending in a cirrus
or without cirrus. Staminate inflorescence with paired or solitary flowers, Pistillate
inflorescence bearing dyads or sterile mate flower (neuter flower) and pistillate

flower.
Key to the Genera
la, Mostly spiny climber, sometimes with erect stem .2
1b. A rosctic forming spiny undergrowth paim . . . Salacca

2a. Leaflcts lincar lanceolate, linear ensiform: upper margin of leaflets entire.
Inflorescence with unisexual flowers .. 3

2h, Leallets mosdy thomboid; upper margin of leaflets erose. Inflorescence

3a. Stem hapaxanthic, Inflorescence in the axils of upper reduced leaves
. . . Plectocomia

3b. Stem mostly pleonanthic. Inflorescence mostly in the axils of nommal
leaves .

4. Inflorcscences with tight, sheathing, persistent bracts . . . Calamus

4b. Inflorescence with loose, boat shaped or spatulate nonsheathing
bracts .« « Daemonorops

Salacca Reinwardt

Almost slemless caespitose, spinous, dioecious palm. Leaves pinnate, ecirrate;
leaflets lanccolate, lincar lanceolate, sigmoeid, falcately acuminate, usually 3
nerved: back of the rachis with long spines, Inflorescence interfoliar; staminate
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and pistillae inflorescences dissimilar; bracts membrane like, mostly laceraied.
Male inflorescence bearing scveral catkin like male rachillae composed of
very approximgle bracicoles more or less connate by their margins, Male
flowers ovaic or oblong wilth hairy or woolly bracieoies; calyx thin, deeply
3 partite corolla longer than calyx: stamens 6, inserted at the throat of the
corolla; filaments short, subulawe; pisullode minute.  Pistillate inflorescence
less branched; female rachillac with a pistillate and a neuter flower in each
dyad; female flowers ovond; calyx membrane like, 3 partite; corolla leathery,
slightly longer than calyx, with cup like base and 3 valvate segments; staminodes
6, inserted m the throat of the coroila; ovary distinctly 3 celled, ovoid, Fruits
mostly plohose, 1-3 seeded, covercd with reversed scales with gtff point.

Distribution : Inpia, BURMA, THAILAND, MALAYA PENINSULA, INSULAR MALAYSIA,
Pirueriens, INpoNesia,  About 7 species. 3 species cultivated in India.

Uses : Fruits of somc specics are edible. Salak is the popular {ruit in Indonesia
(Mogea 1981), Sced is embedded in a juicy pulp which is consumed raw.

Key to the Species
ia. Leaflets whitish below, narrowly lanceolate .. . edulis
1b. Lcaflets green on boih sides, oblanceolale, lanceolate .2

2a. Lceaflets oblanceolale, narrower to a straight base, nerves or (he midnerve
spinulose ncar the apex . .« . wallichiana

2b. Leallets straight, lanceolate, with 3 spinulose upper nerves. . . secunda

Sajacca edulis Reinw,

Caespilose, almost stemless palm. Leaves interrupiedly pinnate; rachis
armed on lower middle with a line of large flattened spines, and spinous
also at the sides in its basal part.  Leaflets bifarious, all in one plane,
often several, one afler the other, equidistant with vacant space in between;
narrowly lanceolate, slightly sigmoid or falcate, acuminate, terminating in a
filamentous tip. Male inflorescence, to 50 ¢cm long: subsecund panicle composed

of 5-6 slender, allernate, superposced branches; prophyll and bracts lanceolate
- acuminale, thinly rusty tomentose, degencrates into longitudinal fibres. Male
llowers just before opening 6-7 mm long, about 2.5 mm broad; calyx 3
partite; corolla 3 partite to form 3 lriangular acute segments, (Fruit top

oo f'l 2l Irh ] ahun wesrt by 2 omade ki lad 1/\: LT Iy Towriw f e
AR LAy EIHRLT R LAY Y e Wil > SCGCUS el L-'u Wil UilicK l-ﬂJ' L) ] LV ﬂ'ﬂ'\.fh'l.
pulp}.

Distrituition @ MALAYSIA, INDONESIA,
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Cultivation : L is one of the most widely cullivated palms in South East
Asia lor its cdible fruils. Indian Bolapic Garden, Howrah has a large clump
of male planis, As the local climate has a long dry peried, flowcering does not
occur in cach scason.

Salaeeca secunda Gnilf,

Leaves pinnate, about 10 m long; petiole covercd wilth rusty indumentum,
terele s upper part; leallets in groups, of 2-3 on each side of the rachis
on its lower part; upper part of the rachis trigonous, unarmed. Leaflets regularly
alternate from middle 1o upper, straight, lanceolate (not sigmoid or falcate), acuminate,
filamentous at ip; green and shining on upper surface, distinctly 3-nerved, bristly
spinulous on upper nerves from middle o upper, nerves smooth below; margins
spinuicus rom middle upwards; middle leaflets, 1o 95 cm long, t0 7 cm broad;
lowermost leailets shorter and narrower; upper leaflets gradually smaller and less
acumingle; uppermost leaflets sometimes wvnited at their base. Male inflorescence
with a robust axis; prophyll and bracts covered with rusty indumentum, lanceolate
acuminale; primary branches long cach bearing rachillag; each coming from the
mouth ol a ferile bract; rachillae 6-7 ¢ long, 14-15 mm broad, supported by
a slender elongate pediceliar part. Male flowers 8 mm long, clavaie, exscried
from. the bracts. Calyx encloses the corolla before opening; afler opening, calyx
deeply 3-lobed; corolla linle longer than calyx, divided into 3 oblong scgments;

and shape, wsually 4 cm in diameter; pericarp cruslaccous, brittle, covercd wilh
sublate-linceolute dark brown scales, 8-10 mm long, 2-3 broad at base,

Distribution : Ispia (Upper Assam, Mishmee Mountain).

Cultivaiion : A sterile specimen exists in the Indian Botanic Garden, Howrah

we

10 Beecart {1918) this species is distinct among other Salacca.
Salacca wallichiana Manr.

A tolied spreading, dioccious palm.  Stem twlied, w 0.5 m long, about 10
¢m in dizmeter, or creeping on the ground. Leaves pinnate, 10 7 m long, leaficts
deflccied upright from the rachis, upper part of leaflets obtriangular with sigmoid
acute lobes; leulsheath and petiole extremely spinous, covered with thin, Rattened,
lincar, triangular spincs in scrics like combs. Inflorescence unisexual. Staminate
inflorescence, w | m fong with many rachillac arising from the axial of fertiic
bracts. Pistilue inflorescence like the staminates.  Flowers pale pink to red.

Fruits orange brows.

Distribution : Burva, Tianasn, Marava PENINSULA.

Uses - Fruit is cdible, it is reported that the fruits are consumed as subslitute
for wmarind as o cooking ingredicnt (Mogea 1981).
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Note : The staminate portion of this species was described from a plant cultivated
in the Indian Botanic Garden, Howrah.

Korthalsia Bl

Dwarl 10 ligh climbing rattan. Stem clusierforming, branches aerally,
leaves cirrate; Jcalsheath without knee, without flagellum, armed outside with
spines, coaled with scales and indumentum; ocrea distinet, thick or membrane
like, inflated, somelimes harbouring ants, sometmes armed like leafsheaths;
leaflets mosily rhomboid, sometimes elongaic, cuncaic at base, connecied with
the rachis with a short stalk (ansa) and with radiating nerves from the base.
Inflorcscence emerge through the axil of the reduced Icaf, rachillae catkin
like, tightly covered by membranous bracts; flowers hermaphrodite surrounded
u;r wuuuy UutblUthlB, L.-dly.\ more of less 3 l.Ul..K.ru, coiolla lﬁl'lgt‘:f than bd.l}'.l,
tsbular at uncxposcd part; upper part with 3 distinct leathery petals; stamens
6, filamenis adnac to the fower part of the corolla tube; style conical with
3 stigmatic grooves; fruit 1 seeded; pericarp covered with rows of scales;

seed with fleshy sarcoscsta; endosperm ruminate of homogencous.
Distribution : Burma and InvociiNe through Mataya ARCHIPELAGO 10 NEW

Guinea.  About 31 species. 3 species wild in Andaman and Nicobar Tslands
(Inn1A}, Nonc in Indian mainiand (Basu 1985).

Plectocomia Mart. ex BI,

High climbing ratian, hapaxanthic, dioecious. Leaves cirrate; leafsheath without
knee and Magcllum; leaflets numerous, in groups on both side of the rachis.
Inflorescence axillary to the uppermost leaf axils of the reduced leaves;, main
axis of the inflorcscence subtends many pendulous flower branches; each flower
branch covered by series of non-tubular, boat-shaped over-lapping bracts; cach
bract encloscs o small branch system that bears flowers, In male flower calyx
cupular, 3 dentate, corolla much Inngcr than calyx divided into 3 valvatf, petals;

at basc; L{Ji‘{.‘l“d mULh Iongcr than calyx dwldod into 3 acuminase pctals smmmodal
Ting with 6 radisting tecth; ovary 3 ovulaie; frmit globose, 1-3 Goeded, beaked;
fruit scales usually with [rilled margins, sometimes densely villous oubsiie; endosperm

mmgunnamm
ECNCous,

Distribution : Inpia, MALAYSIA, INDONESIA and Piippines, About 14 species
Madulid (1981). 4’ specics in India. Nome cultivated now.
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Daemocnorops Bl

Mostly high climbing ratians, dioecious, pleonanthic, rarely hapaxanthic.
Stern cluster forming, with long tereie internodes. Leaves cirrate, leafsheaths
densely armed with very organiscd and scatiercd spines, leafsheath knee conspicuous;
flagelium abscni; cirrus kong whip-like, armed with clusters of strong digitate
claws; radical lcavcs ecirrate; leaflets linear, linear-lanceolate, acuminate; prominently
nerved on upper side; margins and nerves of the leafleis mostly brisily. Male
and female inllorcscences superficially similar, shorter than leaves, emerge
opposile 10 (he leaves; the inner bracts enclosed within the outer most bract
or prophyll, split along their length 10 expose flowers or bract bome on
some what clongule inflorescence, tubular in bud that at flowering split along
their entire length 10 leave no twbular portion; flower branches usually compact,
each bract, calyx cupular, 3 deniate; corolla longer than calyx deeply divided
into 3 petal lobes; stamens 6, pistillode minute. Female flowers larger
than males, cach with a sterile male flower; calyx truncate, 3 deniate; corolla
twice longer than calyx with 3 distinct thicker petals; staminodes 6, connate,
cupular with 3 rudimentary anthers.  Fruit ovoid or ellipsoid, distinctly beaked,
covered with rafllexed scales, 1 seeded; sced with deeply ruminate endosperm.

Distribution : Inpia, CimNa, MaLaysia, INDONESIA, BURMA, Laos, VIETNAM,
Campopia, Brunir, Puuiepeves,  About 114 species. 3 species wild in India.

Key 10 the Species

la. Lealicts lanceolate, alternate to subopposite, in pairs. Inflorescence elongate
with deeply and broadly spoon shaped prophyll and bracts
. . . didymophyila

th. Leaflcts lincar, alicmate to subopposite, nol in pairs. Inflorescence with
bout shapced prophyll and bracts L2

2a. Leallels upto 3 cm broad at middic. Quter bract of inflorescence with
slender criniform spines; beak of the unexposed inflorescence much longer
than {usiform basal part .03

2b. Leallels more than 3 em bwoad at middle. Outer bract of inflorescence
with at, pectinate spines; beak of the wnopened imflorescence shorter
than fusiform basal part .« . kurzigna
3a. Peduncle of inflorescence almost smooth.  Fruil scales channelled near
aboul the base only, light brown in colour . . . manii

3b. Peduncie of inNorescence armed with thick black spines, fruit scales decply
channelledt a1 middle, light yellow in colour . . . fjenkinsiana
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Daemonorops didymophylla Becc.

A clusterforming canc; siem with leafsheath, to 3 c¢m in diameter; leaf-
sheath obliguely truncate, sulcale, t(oimeniose ouiside, armed with, 10 3 cm
long solitary, broad based spines, Leaves, to 5 m long, cirrate; petiole
biconvex in cross-section, gradually (lauened above, armed with short, erect
spincs on both upper and lower side; rachis angular on upper side, convex
lower, armed with solitary or in cluster of strong incurved claws; leaflets
lanceolate, aliermatc 10 subopposite pairs, about 30-35 in number on each
side, awcnuate at base, to 35 ¢m long, 3.5 cm broad, filamentous at apices;

midnerve promment on upper side, lateral nerves inconspicuous, Male inflorescence
with peduncle slightly armed,  Male flowers 4 mm long, almost linear, Calyx
shortly cupular, 3 toothed,  Corolla 3 times longer than calyx. Female
flowers conical 7 inm long, flaL at base, acute. Calyx cupular, obconical,
broadly 3 lobed, lobes apiculate, rusty tomentum outside, finely striated. Corolia
deeply 3 lobed, 1wice longer than calyx, petals triangular, acominate.  Fruis

broadly ovoid, 2 ¢m x 1.8 om; fruit scales brownish, swollen.
Flowering © August. Fruiting : Irregular in the Indian Botanic Garden, Howrah.
Distribution © PENINSULAR MALAYSIA,

Cultivation : Culuivaled in the Indian Botanic Garden, He  2ah. Grows luxuriantly
in the dump wtmosphere of the Large Palm House.

Daemonorops jenkinsiang (Grill.) Mart.

A cluster forming dioccious palm. Stem with Icafsheath, to 3 cm or pore
in diamewer; ineenodes, 10 20 cm long, striated; leafsheath with distinct knee,
scurfy owmside, armed with densely packed, 10 3 cm long sharp, black needle
likc spincs. Leaves cirrale, to 5 m long: petiole scurfy, 1o smooth with age,
channelled above, convex below; rachis Nat to bifaced; armed below with clusters
of half whorled black tipped claws; Ieaftets ensiform, 20-30 on ecach side, tips
ended in small bristles; midnerve and lateral nerves spinous above; occasionally
spinous below, Tnflorescence subaxiflary, not very broadly fusiform; bracts reddish
10 reddish hrown in ¢olour; flower branches denscly scurfy at basc. Male flowers
oblong in bud, 5 mm x 2.5 mm; calyx cupular, hairy at tips: corolla with 3

oblanceolate pelals; ssamens 6, filaments subulate, connate and thickened at base.
Rachiflac in female inflorescence, 10 8 cm long, sinucus, Female MNowers ovoid
1o globosce, 5-5.5 mm long. Fruits globose, 1.8 cm in diameter; fruits scate yellowish
in colour with distinct darker marginal lincs; sced globose about 8 mm in diameter,

Disiribution : INbIA, BANGLADESI, BIUTAN.

Cultivation : Cultivated in the Large Paim House of the Indian Botanic Garden,
Howrah.  Experimental cultivation exists in North Bengal under Silviculwarist,
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Daemonorops manii Becc.

A high climbing cane species; stem slender, with leafsheath, to 3 cm in diameter,
Leaves cirrate, cirras about 2 m long; peticle slightly convex to flat above, smooth,
armed with suraighl unequal, black spines; rachis and cirrus armed with series
of half whorled to 3/4th whorled black tipped digitate claws; leaflets deep green,
papery, closcly sct, alternate to subopposite, narrowly ensiform, acuminate and
Sllfﬂ}' pmnlcd 3 ncrvcd nerves bnslly abovc, Iargcst leaflcts, 10 30 cm lnng,

long, peduncle rigid aboul 3 cm Iong. outermost bracl‘. nanowly bual shaped,
distincily beakcd; rachillag 5-8 in number, 2-4 cm long; 4 female flowers in
each rachilta, Fruit globose, 1.5 cm in diameter, shortly mamillate; fruit scales
in 18 longidinal serics, pale yellow in colour.

Distribution : Inma (Andaman and Nicobar Islands
Cultivation : Cultiva® ., in the Indian Botanic Garden, Howrah. The plant

in the Large Palm House is a female and fruits profusely from May 1o August.
Fruits are shightly sr.aller in size,

Daemonorops kurziana Becc.

A high climbing cane species; stem robust, without leafsheath, 10 3 cm in

grameler,  Leaves curate; lealblade without cirrus about 4 m long; lealsheath
armed with 2-3 cm long blackish, flaitened, subulate spines in groups, petiole
very stoul; basal pan of the petiole armed with recurved hooks and several blackish
flatiened spincs; Jeallets ensiform, numerous, equidistant, oppostle to subopposite,
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acuminate; upper midnerve more or less smooth from base to middle, only bristly
on the apical part. Inflorescence rigid; outer most bract of the inflorescence
armed wilh numcrous peclinate spines. Fruits globose, about 2 cm in diameter,
very strongly beaked; fruit scales straw yellow in colour with darker finely erosed
margins; sccd suborbicular.

Dhstribution ; Inma (South Andamans).

Cultivation : Introduccd in 1988 through seeds received from Economic Botany
Section, BSI. 4 plants were maised in the Indian Bolanic Garden, Howrah,
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Calamus Linn.

Dioccious paim; stem mostly cluster forming, climbing or crect, tightly covered
with leafsheaths which are armed with delicale to strong, scattered or organised
spines, rarcly without spines. Leaves pinnate; leafsheath with or without whip-
like spinous climbing organ (flagellum), with prominent knee or knee absent;
petiole short 1o long, sometimes armed with spines; in some species rachis extended
into a whip-like appendage known as cirrus leaflets mostly linear-ensiform, linear-
lanceolate, lanceolate: regular or irregular on rachis; male and female inflorescences
axillary, compact or with long siender axis that ends into spiniferous flagellum.
Prophyll and bracts tubular aw base; involucre prominent in female inflorescence,
In male owers stamens € pistillode minute. In female inflorescence with each
female flower accompanied with a small sterile male flower, Fruit ovoid, ellipsoid
or giobose, with or without a beak, covered with medially channelied or flat
scales.  Sced moslly covered with sarcotesta; exposed seed pitted or grooved,
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Distribution: AvRica, INpIA, SoutH CuHina, Southward through Marava
ARCITPELAGO 10 NokniERN AUsTRALIA and Fin.  About 370 species. 36 species
and 2 varictics wild in India. About 9 species cullivated in the Indian Botanic
Garden, Howrah {(Basu 1991).

[/ses : Onc ol the most exploited forest product. Canes are used for making
furniture framcs and various other items of local uses.

Key to the Species
1a. Leal with rachis not ending in a cimrus .2
lb. Leal' ruchis ending in a cirros .9
2a. Siem non climbing 3
2b. Stem climbing 4

3a. Large colony forming palm; leaflets long, deep green above, whitish below;
inflorcscence slender, pendulous . . . arborescens

3b. Siems tufied; leaflets green on both sides; inflorescence compact, more
or less crect from the leaf axil C . . CPECIuS

4a. Leallcls regularly disposed on the rachis ... 6
4b. Leallets irrcgularly disposcd on the rachis, sometimes in groups. . . 5

Sa. A strong robust climber; lcaflets ensiform; fruit scales fimbriate st margins,
liger stripped, mot channelled . . . longiseius
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5b. A slender climber; lcaflets lanceolate, in groups, fruit scales not fimbriate
at margins, yeilowish in colour . . . virunalis

6a. Primary bracts of the inflorescence after opening form a long free
appcndage .. . guruba
6b. Primary bracts of inflorescence afler opening do not form free
appcndage R

7a. Leaftlels pectinate, papery; thickly spinulose on upper nerves; petiole and
rachis covered with decp brown tomentom . . . ciliaris

7b. Leaflets aliernate to subopposite, not papery, not thickly spinulose on
ncrves, not covered with degp brown tomentum ... 8

8a. Lcufshcath armed with smatl, broad based spines in rows, jointed at
basc . . . lenuis

8b. Lealshcath armed  with  scattered, needielike bulbous based
spincs . . . Foiang

9a. Lealshcath covered with closely packed bulbous based spines; leaflets
broadly lanccolate, irrcgularly alternate, mot in groups
. unifarius var. peniong

9b. Leafshcath unarmed; leaflets linear ensiform . . . inermis

Calamus arborescens Griff.

A non climbing colony forming rattan; stem erect, strong, 3-5 m long,
4-6 cm in diameier near base, annulate. Leaves arching, about 2 m long; leafsheath,
petiole and rachis covered with thick, black, subulate, seriate lo pectinate,

1-4 cm long black spines; leafle(s equidistant, to 80 cm long, acuminate, to thinly
brisuy at apices, prominently bristly on upper and lower nerves. Inflorescence
interfoliar, 10 2 m long, pendulous; peduncle smooth, compressed, green; bracts
20-30 cm long, lacerate at upper pan, thickly spiny below; male rachillae scorpiod,
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natural d:smbuunn in India. Introduccd in the Indian Botanic Garden, Howrah
in 1810 from Pegu, Burma (Myanmar). Now Garden has scveral large colonies
of ihis specics.
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Cudtivation : This spceies can be grown in large earthem pots as ornamental
palm. fts beautiful dark green foliages are very attractive. Needs regular walering
and scaking ol 1hc pot. 1t prefers 1o grow along the pond or lake if planted
in thc open.
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Uses : Dried siem though very thick in diameter is not durable and cannot
be bent casily thercfore unsuitable for making fumiture frames, but the mature
stem can be uscd as poles or as roof support of thatched huts or can be used
as handiec of halchets eic,

Calamus ciliaris Bl,

Clusterlorming slender rattan; stem with leafsheath, to 1.5 cm in diamcier,
Leaves pinnaic, 40-60 ¢cm long; lcafsheath sinated, densely spiny outside; spines
srraight, swollen at base; leafsheath flagellum slender about 1.5 m long, almost
unarmed at basc, acrial parl of the fagelHem spinulose, filiform at tip; petiole
promincnily channelled above, rounded below, armed with sglitary, scattered, small
hooks and sharp straight spines; rachis bifaced above, convex below, densely
tomenlose oulside; tomentum deep brown in colour; leaflets lincar papery, about
60 in number on cach side of the rachis, 9-12 ¢m long, prominently 3 nerved.
Flowcrs and [ruits not seen,

Distribition © MAalLAYA PENINSULA,

This slender ratiun species is in cultvation in the Indian Botanic Garden,
Howrah since long time, its exact date of introduclion is untraceable. Due 10
its delicalc nuture it is mostly grown in pots as omamental palm. In 1986 an
overgrown poued plant was planted in the Palmatwm wnder the shade of bigger
palms. Not yei flowering.

Cultivation : Not common in cultivation, The sucker shoots remain erect
uplo 1 m from ground., VYegelalive propagation is possible by Sucker shoots
which should be cut at the base along with some growing roots.

Uses © Other uscs unknown,

Calamus erectus Roxb.

Clustertorming non climbing raitan; stem with leafsheath about 4 cm in

diameier; Teafshemh without Nagellum, armed on ocuter side with black, Hatlened
Spines; rea conspicuously auriculate; petiole more or less rounded, covered
with imregutur and whorled flattencd spines; leaflets linear-ensiform, equidistant
on rachis; rachis armed below with irrcgular to whorled straight spines. Inflorescence
erfoliar, non fagelliform, compact; primary bracts clongate, tubular at basc,
lflccrmc al upper porlion; peduncle strongly armed with black, {lattened comb-
like spincs.  Fruiw cllipsoid, 3 ¢m x 2 cm, with distinct beak, seed oblong
10 ovoid; endosperm ruminate; embryo basal.
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Distribution : INpia {Sikkim, West Bengal, Assam, Meghalaya, Manipur).
BancLapist, Buraya (Myanmar), TitiLane. Grows on lower hill slopes especially
on the dricr slopes.  Frequent in the Tista and Rangit valiey or Sikkim and
West Bengal,

Cultivation : Experimental cultivation exists in Jalpaigun of West Bengal under
North Silviculture Division. Experimental cultivation also exists in the Forest
Research Instile of Bangtadesh in Chittagong. This species is also cultivated
in the Indian Bownic Garden, Howrah, mostly propagated through suckers.

I/ses © Duc 10 shorter nodes cane is not usefu for {urniture making. Thick
sticks arc mostly used as posts, alpensiocks eic.

Calamus inermis T. Anders.

Clusterforming robust climber.  Stem wilh Icalsheath 5-6 ¢cm in diameter.,
Leaves cnding n cirrus; calblade excluding cirrus about 2 m long; lcafsheain
smooth outside with distinet knee, deep green in colour, thinty covered with
light brown indumentum; leaflels numerous, lincar-lanceolate, in pairs on cach
sicc of the rachis; middic o upper lcafleis aliemaie, o 60 c¢m long, 10
3 ¢m broad ut mddle; midnerve and latcral nerves more or less smooth;
margins spimulose.  Female inflorescence about 1 m long; rachillae 8-10 ¢m
long, cach mserted within the mouth of the respective basat bract; fertle
portion of the rachilia wavy, with 8-10 flowers on each side. Fruits ellipsoid,
about 3 cw long, 1.5 cm wide w1 middle; fruit scale light brown in colour,
in 18 scrics, deeply channclled at middle.

Disiribution © [No1a (Sikkim, West Bengal).  This robust cane is localised

m the mixed plan lorest and lower hill forests of Sikkim Himalaya upto
800 m. Now infrequent in its natural habitat. (Basu & Chakraverty 1990).

Cultivation : Reporied to be cultivated in Jalpaiguri under North Silviculture
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remain unnamed in the Garden.

Uses : The sirong hard cane is used as police sucks and for making chair
frames.

Calamus longisetus Grill.

Clusterforming robust chimber,  Siem with lcalsheath, 10 4 ¢m in diameler,
internodes about 40 cm loag, deep green in colour.  Leaves without cirrus,
pinraic, arching, uboul 3 m long; lcafsheath covered with decp brown to blackish
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felt like coaling and armed with 3-4 cm long, black subulate spines and scattered,
needle-like spines; longer spincs jointed at base; ocrea papery: petiole deeply
channclled upper, 1o 40 c¢m long, 2.5 cm broad at middle; upper side of
the petiole thickly covered with ncedle-like black spines and lower side armed
with strong, 2-3 cm long, flat, black, subulaic spines:; rachis armed below
wilth whorls of [auened yellowish spines; leaflets ensiform, green on both
surface, often in groups of 3-4 leaflets projecting in different directions; each,
o 90 cm long, 3 cm wide at middie. Inflorescence flagelliform, 1w 7 m
long or more; primary bracts clongatc thinly leathery in texture, very closely
sheathing; male rachillae, to 15 cm long, male flowers densely distichous; female
rachillac simple, alternale about 15 ¢m long.  Fruis obconical to ellipsoid,
3 cm long, narrowed into a strong solid beak; fruit scales flattened, yellowish
with disiinct dark brown band appearing like tiger skin.  Sced one, oblong,
supcrficially furrowed on the back, smooth and more or less flat on other
side. Endosperm homogencous,

Distritnition - 1xma (South Andamans), Bancranssin, Burma (Myanmar}, Tuamasn,
Mataya Pexixstia, Common in the decp forests of the plains or on low hills.

Cultivation : Cultivatcd in the Indian Botanic Garden, Howrah, since 1810,
It is cultivated in the Experimentat garden of the Forest Rescarch Institute of
Bangladesh, in Chittagong. This species thrives well in the climate of lower
Bengal and prefers damp soil for luxuriant growth. A moderately fast growing
cane and yiclds profuse fruils in each fruiting season. Fruits mature in August.
Squirrels are fond of cating ripe fruits {Basu & Basu 1987).
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Uses : Cane is not very strong, ihercion
baskes,

Calamus guruba (Buch.-Ham.} ex Mart.

~ Clustertorming stender climber.  Stem with leafsheath, 10 2.5 ¢m in diameter,
ntemodes, o 30 cm long. Leaves without cimrus, pinnate, to 120 cm long; leafsheath
with promincal knee and about 2.5 m long delicate flagellum, armed with subutale
spines; leaflews numerous, bifarious, equidistant, alternate o subopposite, lincar,
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sides,  Inflorescences Magelliform, 2-3 m long; primary bracts conspicuous, splil
iﬂngiludinully inte long free ribbon like appendage, tonger than lhe respeclive
Partid infloresconce.  Fruits pea-like or rounded, 1o 7 mm in diameter; fruiting
Perianth shortly pedicelliform. Sced hard. deep red to blackish in colous, surface
rough and pined, fut on one side.

Distribution : Txia (West Bengal, Assam, Mcghalaya), BANGLADESI, BURMA,
Tianasy.
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Cultivation © Experimenial cultivation cxisis in Jalpaiguri under North
Silviculture Division.  Also cultivated in the Indign Botanic Garden, Howrah,
This specics is casily propagated through offsets or through seed germination,

A slow growing caneg.

Uses : Cane is largely used for making rough baskets. Split canes are good
materiais for making chairbottoms, One of the most commerciaily exploited canes
of Indis.

Calamus tenuis Roxb.

Clusterforming slender climber. Stem with leafsheath 1.em - 2.5 cm in diameter.
Leaves without cirrus, pinnate, 10 1 m long; leafsheath with conspicuous knee,

armcd outside with very small, broad based spines in rows, joinied al their base;
petiole short, stender; rachis armed on upper side with 2-2.5 cm long curved
spincs and alonyg both sides with 2-2.5 cm long straight, needle-ltke spines; Ieaflets
narrowly lanceolilc, 10 35 ¢m long, to 15 mm broad a1 middle, equidistant, gradually
smailer iowards apex; uppermost leafleis smallest.  Inflorescence {lagelliform,
slender; rachillae in male inflorcseznce 2-3 cm long, with 2 series of 6-10 male
flowers; rachillae i female inflorescence incurved; female flowers distinctly 4
seriate with o well developed neuter fMower aleng with each female flower, Fruits
globose, ubout 117 mm in diameter, straw coloused, shortly and actuely beaked;
fruits narrowly channelled at middie, Sced globose.

Distribution | Isora (Uttar Pradesh, castward 10 West Bengal, Assam, Meghalaya,
Manipur, Tripura, Nagalund), BanGLapesi, Burma (Myanmar), Soutni VIETNAM.

Common in lower hill vallcys and seasonal swamps.

Cultivation @ Cualuvaled in the Indian Botaric Garden, Howrah and Forest

Rescirch Institute, Dehra Dun. It is also cultivaled in the trial plos of Kerala
Forest Rescarch Institure, Peechi, Kerala and Forest Research Institute of Bangladesh,
in Chittagong.  This species 18 casily propagated through offsets and sceds,
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Ripe fruis are cdible and sold in the village markets of Bengal, Locally known

as Pani bet

Cualamus rotang Linn,

Clusterforming slender climber, forms huge colony of slender stems.  Stem
with learsheath 8-16 mm in diameler; internodes, to 40 cm long. Leaves wilthout
cirrus, pinnate: lealsheath with distinet knee, armed with scattered, broad based
about 1 ¢ long yellowish spines, cach pointing downward; Jealsheath flagellum
stender abouwe 2 m long; petiole absent; lcaflets numerous, equidistant or




MANUAL OF CULTIVATED PALMS 91

subequidistant, lincar 10 lanccolalc, prominently t-nerved, to 15 cm long, 1.5 ¢cm
broad at middie; midnceve with small hooks on upper side, uniformly spinulose
below; uppumuﬂ lcallets smallest. Inflorescence (lagetliform, axial portion strongly
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female inftorescenge curving. Fruits globose, apiculate, about 1.5 ¢cm in diameter;
{ruit scales pale green in colour, fuintly channelled at middle. Seed flattened,

about 8 mm in diwmeler.

Distribution : Inoia (Andhra Pradesh, Tamil nadu, Kerala) Sri Lanka, Common
in coastal fresh water swamp [lorests, {requent along the fresh water streams of
tower hill vallcys.

Cultivation: Culiivated in the Indian Bownic Garden, Howrah. Tt is also
cullivmcd in the wrial plois of Kerala Forest Reserach Insiiate, Peechi, Kerala,
Propagatcd through suckers and ofiscis and through secds.

Uses : Cane is used for making rough baskets. Split cane is used for making
chairboloms,

Calamus unifarius Woends, var. pentong Bece,

Moderately robust climber. Siem with lcafsheath about 5 ¢m in diameter;
naked siem light yellow in colour, Ecaves ending in a cirrus; leafsheath greenish
yellow, with distingl knce, covered with closely packed 5-10 mm long, bulbous
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ceawally ridged, armed with bulbous based straight spines; leaflets broadly lanceolate,
not many per leal, subequidistant on rachis; cach about 30 cm long, 5 ¢m bread
M middic, 5-7 nerved; nerves smootk on both sides. Rachillac in male infforescence
arching lrom base, 10 3 cm long, with 3-15 distichous male flowers, rachillac
in female inflorescence siender, 10 8 cm long.  Fruit globose, about 1 ¢m in
diameler; fruit scales green, distinelly channelied at middle; fruiling perianth
pediceliiform,  Sced pilled.

Distribtion : Inoia (Andaman sl

Cultivation : Inrroduced from Andaman [slands 1o the Indian Botanic Garden,
Howrah in the year 1971, Raiscd and propagaicd in the Garden where two large
bushes eXisl, One In the 1. urge Palm Houge and other in the Palmetom,

Uses . Cane is not strong and durable. Tt is scen from the cultivated specimens
tat the mawee canc splits after drying.
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Calamus viminalis Willd.

Clusterforming slender climber,  Stem with leafsheath 2.5 ¢cm 10 3 ¢m in
diameter.  Leaves withoul cirrus, pinnate, 1o 1.5 m leng; leafsheath with distingt
knee and long [agelium, coated with light brown to biackish felt, armed along
margin with suraight yellowish spines; leaflets lanceolate, pointed at apex, 10 30
cm long, to 2.5 em broad at middle, distinctly grouped on each side of the ractis,
sometimes allernate; nerves distinetly bnistly on upper side.  Inflorescence
agelliform, leaf opposue; rachillae in male inflorescence filiform, to 20 cm long;
rachillac in female mflorescence altermate, zig-zag, to 25 cm long. Fruits globose,
profuse, to 9 mm in diameler, with distinct columner beak; {ruit scale light green
to yellowish, channclled at middle. Sced compressed, rounded.

Distribution [ Inoix (West Bengal, Bihar, Orissa, Andhra Pradesh, Maharashira,
Sikkim, Tripura, possibly in other staics in nornh cast India and Andaman Islands).
Baxcranisin, Burma, TuaiLaxp, Macaya PeNINSULA, Java. Mosty as thickels in
the cleared forests. I Andaman Islands it is a component of the frequently
flooded Toresis ol low lying areas, Very variable in its vegetative characters.
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Insubiar species are more vigorous in hdbll with larger feaflels and thicker stem,

I(—'u-"r.!w:.r.r(m Cultivaled in the Imeli: an Botanic Garden, Howrah, Forest
£k Wtk
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Institute, Dehra Dun, Kerala Forest Research Institme, Pecchi K:::rala and Nandan
Kanan in Bhubancswar, Orissa. Most common cultvated canc in India. 1t is
also
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Uses : It 1s the most used cane of India. The strong canes are used for
making b.ihkLL\ and vanous other articles of local uscs.  Split canes are used
as chairbottom. Ds fruits are cdible and pith from the lower part of the stem
can be caten us vegelable.  leaves are also used as fodder for clephants,

Subfamily : Nypuideae

Mornoccious, pleonanthic palm; stem prosirate, branching dichotomously; lcaves
pinrate, reduphicalcly felded,  Inflorescences terminated by a pistbiate head and
lstera! brunches grow beyend the head and form cat-kin like curving male rachillac.

Nypa Sleck

Disiribution » Species 1, distnibuted in INpoMALAYSIA,  ASla,  PaitiermNs,
Mrurasksia, Oceaxia, Austratia (Moore 1973).

Nypa frulicans Wuarmb. Gol Pata (Beng.).

Stemn mostly sublerrenian,  Leaves pinnate, 6-7 m long, ereel, uppermost part
arching; petiole wrete, smeoth wilh long sheathing leafbase; rachis, to 2.5 m long;
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leaflcts Jincar, aliernate, reduplicate, to 1 m long, acute to atienuate at tips, about
40 in pair par leal; midnerve promincent on lower side with paired scales at intervals;
upper surface of leaflets glossy green, lower surface pale green.  Inflorescence
interloliar, bisexual, 70-80 cm long; primary axis covered pnder sheathing bracis;
prophyll, peduncular and rachis bracts varnously adnate with the axis; opper part
{rce, bright yellow when fresh with light green stripes om outer side.  Primary
fower branches 4, distichously arranged, almost in similar paitern with the whole
inflorescence; axillary branches bear 1-8 finger like staminate spikes; Lerminal
axis ends in a head of pistillaie lowers subtended by many small imbricate bracts.
Male flowers densely erowded, subtended by subulate bracts with outer and inner
series of oblanceolate about 3 mm long perianths; ouler segments obtuse or rounded,
inner slightly prolonged into blunt points; stamens 3, fused into a column; filaments
3 mm long; anthers basilixed. Pistillode absent. Female flowers erminal; perianth
6, vesligial, scale-like; staminodes absent; carpels 3, greatly enlarged; each carpel
has a weeminal small slit; ovuie solitary, crect, siyle large, shightly angular. Fruits
crowded in o glebose mass, 8-10 cm long 20 cm in diamcier, 2-4 angled, ovoid

o obcordule; cpicarp smooth, mesocarp spongy and fibrous, Seed 1 cm long.
Flowering . Scpliember-November.  Frudting - May-June.

Disiribuiion © INDOMALAYSIA, AstA, PlILIPPINES, N.E. AUSTRALIA, INDIA,
BANGLABESIL,

Cuftivetion * In India it is naturally occuriag in Sunderbans and Andaman
Islands. Rarely caltivated as omamental palm. A good healthy colony of this
palm is scen in the Governer's House Garden in Calcutta and the garden of
the Theosophical Society, Adyar, Madras. A hcalthy colony is also scen in a
residential garden locaicd in South Calcutta.

Uses © Leuves are used as thawch, A well developed inflorescence yiclds
huge quantity ol sugary sap from the peduncle for a period of about 10 days.

Subfamily : Ceroxyloideae

Tall, moderae or small, solitary or clustered, unarmed palms, heemaphroditic,
monoccions or dioecious; lcaves regularly or irregularly pinnate, bilid or entire
with prophyll, usuadly with many peduncular bracts. Flowers when wnisexual
only slightly dimorphic, solitary or in acervulus or 3 flowers, gynoccium syncarpus,
triovulate.

Tribe : Hyophorbcac

Monoecious or dioecious pulms. Crownshaf present or absent; Mowers sessile,
usually cbracteotate at anthesis, bome singly or in accrvuli of a pistiltale and
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two 10 maay staminate or in lincs of staminawe {lowers or rarcly pistllaee flowers.
Stamens included within the staminate flower until or sometimes at anthesis.

Hyophorbe Gaertn.

Monoecions palm,  Stem solitary, cylindrical or unequally thick or swollen
at the middic or near the base, distinctly annulate. Leaves pinnaie, arching, with
distinct crownshalt, green or pale green; leaflets lincar, subopposile, sometimes
expanded al buse, reduplicaiely lolded, midnerve and ansitomosing nerves yellowish;
petiole rounded below, Mattencd and grooved on upper side. Inflorescence infrafoliar;
prophyll and peduncular bracts boal shaped, caducous, flowers in acervuli; male
flowers diswal in a row:; stamens 6, lilaments broad at base, pistillode conspicuous;

female flowers solitary in the acervulus, proximal, slaminodces conspicuous, connaic
te form a ring with 6 promineat projection.

Distribution - Managascar, MAURITIUS, SEYCIIELLES, MAsScareni IsLanDs, 3§

smecies,  (Moore 1976), 2 species cultivated in India,

Do L L W ] L ¥ LA Rna L%}

Polten grains @ Elliptic monosulcale.

Key to the Species

ba. Swem narrow above, sometimes boltle shaped, petiole short, ridged on
upper side; rachis wwisted 10 one side, green.  Inflorescence diflused; flower
branches (rachillae} stratght, fruits ovoid . . . lagenicaulis

1h. Stem more or less cylindrical; petiole long, rachis not iwisted 10 ong
sides a prominent median erange yellow bine runs all along the lower

side ol the petiole 0 rachis.  Flower branches {rachillac) drooping at
anthesis.  Fruoits oblong .. . verschaffeltii

Hyophorhe lLagenicaulis (L. H. Bailey) H.E. Moore, Mascarena lagenicaulis
L. H. Bailey

Stem solitary, swollen ot base, sometimes bottle shaped, closely annulate,
about 4 m long.  Crownshalt distinct.  Leaves stoul; rachis firm, icafleis
stfl, not in same piane on the rachis, closcly placed; middle leallets, 10
60 cm lung, 4 ¢m wide al middle, dull green in colour; midnerve and lateral
nerves yellowish,  Inflorescence, to 80 cm long, prophyll and peduncular
bracts bual shaped, caducous; basal Nower branches twice divided; upper flower
branches sehitiry, aiternaig, slightly iwisted, Ultimate flower branches (rachillac)
swollen at biise, smoeoth, to 20 ¢m long, slightly adnate at base. Male flowers
4-8, cach 4 mm long at anthesis; stamens 6, filaments subulate, anthers not
cxsericd (rom ihie pelal lobes at anthesis, female flowers 4 mm long;
calyx cupular, lleshy, irregularly 3-lobed; corolla 3-lobed, lobes broadly
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ovate, yellowish, 2 mm X 2 mm, obtuse; ovary globose, conical, 2 mm long;
stigmas 3, rcilexed, inner papillose; staminodes 6, subulate, connate, 1.5 mm
long. Fruits ovoid, 1-sceded.

Flowering : February-Apdl (May-June).  Fruiting :© Sept.-January,
Distribution : Mascarene [sranos, MAURITIUS.

Cultivation : Uncommon in cultivation., Mosly grown as pot plant. A few
mature plants cxist in the Indian Botanic Garden, Howrah and in some private
gardens in Culcutia,  Inflorescences develop cauliflorously and spirally on the
upper part of the stem. Tnflorescences developing at the beginning of the flowering
season only bear {ruits. The wwisted rachis of the leaf is very characteristic of
this specics.

Hyophorbe verschafleltii Wendl.

Stem sotitary, crecl ubout 6 m long, about 30 cm diameter near base. Leaves
pinnate, arching about 2 m long; crownshalt cylindrical, slightly bulged at base;
petiole hall round below, grooved above; leaflets linear, diffused, 10 50 cm long,
1o 3 cm wide at middle; tip of the leaflets slightly drooping; midnerve on lower
side minutely scurly, Inflorescence infrafoliar, to 80 cm long; flower branches
slender, Male 1lowers 5 mm long, stamens 6, pistiliode columner. Fruit oblong,
1.5 cm leng, 8 mm in diameter at middle, blunt at stigmatic end; perianth persisient,

Flowering : Fchroary-March.,  Fraiting @ July-September.

During Iowering scasont a typical brush-iike inflorescences develop irom the
dormamnt axillary bods below the crownshaflt and open in ascending spiral order,

Disiribution : MASCARENE [SLANDS,

Cultivation : A very popular ornamental palm in India, it is mostly grown
in pots or in the Green Houses. Some old well-grown wrees are found in the
Apriculuryl asd Horniculluml Society's Garden in Calcuita.  This specics is also
grown in other parts of India,

Chamaedorea eleguns Mart.

A very delicate looking dioccious palm. Stem 2-3 ¢m in diamcter near base,
often reaches about 2 m in height, sometimes throws out adventitious roots liule
above the base. Leaves pinnate, ubout 60 cm long, usually 6-8 in number; leaflels
about 14, alicrnae, lanceolae, 10-20 cm long, green on both sides, pointed at
apex.  Inflorescnce interfoliar, panicte. Flowers yellow, unisexual. Ripe fruits
small, reddish brown in colour,
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Diseribution - Mixico, GUATEMALA.
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Cultivetion’ - Mostly cultivaled in pols. In the lecal climate it prefers shade
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to sun in hot months is harmful and cautiful foliages.
Subfamily : Arecoideae
Key 1o the Tribes

la. Leaves pinnate or bipinnate, induplicate.  Inflorescence hapaxanthic or
pleonunthic, menoccious, rarcly dioccious; mostly prophyll and many

peduneuiar Driacs . . . Caryoteae

1b. Leaves pinnate or pinnately ribbed, reduplicate,  Inflorescence unisexual

or bisexual with a prophyll and a large peduncular bract cLL 2
2a. Fruit with bony endocarp with 3 distinct pores below or above the
middle . . . Cocoeae
2b. Frunt without bony cndocarp or pores . . . Areceae

Tribe : Caryolcae
Kev to the Genera

la. Lespves bipinnae in adult plans.  Inflerescence always solitary n each
nekle, biscxual.  Fruoits mostly globose, 1-2 seeded; cendosperm
runiinle . . . Caryota

Th. T.eivey T-pinpate in adult plants. [nflorescence not always schilary i
cach nonde, unisexual or bisexval. Fruits not globose, 1-3 sceded; endosperm
henmogeneous ca . 2

Za. Infurescence always solitary in cach node, always unisexeal, petals in
femalke lowers connate 4t base 1o form a sobd cylinder. . | Wallichia

2h. inllorescence nol always solitary af cach node, bisexual, sometimes unisexual
by suppression of one sex; petals in female flowers connate 10 about

the mnddle from base but do not form a solid cylinder . . . Arenga

Arcnga Labill.

Solitary or clusterforming, 1all or bushy, monoccious, monocarpic, hapaxanthic,
rarcly pleonanthic pulms,  Leaves pinnate, simple in very young plants; Teallels
shallowly mduphcate, wrminal leallets wsually jointed; leaf shcath tubular with
coarsely librous upper part. TnfTorescence teaninal and axillary with inconspicuous




Calamus arborescens Grill.
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Calamus longisetus Gniff.

Calamus unifarius Wendl.
var. pentong Becc.
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Arenga englerii Becc.
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prophyll and many sheathing fibrous peduncuiar bracts; flower branches (rachillag)
simple; emergence of inflorescence mostly basipetal rarcly accropetal; flower clusiers
mastly triad of twe lawcral male flowers and a middle female flower or paired
malcs or solitary males; l[emale [owers spirally disposed on the rachillae. Male
flowers wilth 3, imbricate sepals and 3 valvate petals; slamens numerous; pistllode
abscul, female Dowers with 3 imbricate sepals and 3 valvaie petals; staminodes
somchmes present; [ruit oblong to ovoid, 3 sceded: [ruit pulp irritating 1o skin;
sced flaltencd on one side with homogeneous endospernt.

Distribution : The Himalaya 1o Hainan, and Malesia east to New Guinea,

about 20 species. 4 specics wild in India (Northeast India, Weastern Ghais, Andaman
Istands). 6 specics cultivated. Grows in moist forests and wet mountain slopes.

Key to the Species

la. Stem solitary 2
1b. Stem culsterforming ce 3
2a. Lealicts 4 fariously (ascicled, floppy, bi-auriculate at base, stem always

covercd with persistent lealsheaths and fibrcs . . pinnaia
2b. Leaflets not fascicled, regular, in one plane, unequally 2-auriculate al base.

Stem harren from lower 10 middle ... westerhoutii
3a. Stem slender, Ieallels lobed, linear, exauriculate at base .. 4
3b. Stemn more of less robust; leailels lincar, auriculate at basc . . . S
4a. Leallews panduracformly obed; inflorescence simple . .. nang
4b, Leallets lincar; inflorescence mulliple per axil, branched . . . englerii
5a. Basal auricles of leaflets more or less cyual in length A
Sh. Basal awricles ol leallets extend beyond mchis ... wightii

6a. Leallets ovpdutaled along marging, petals in ma e
. Lealle . oy, petale inoma een

. undufanifolia

6b. Leallets ant undulaled al marging; petals in male {lowers deep crimson

. oltusifolia

Arenga englerii Beec,

A clusterforming dwarl to bushy hapaxinthic palm.  Stem, to 2 m long,
o & cm in diamcter near base; lealsheath fibres persistent on the stem.  Leaves
pinnalte, arching, to 2.5 m long, slightly twisted 10 one side; petiole nearly rounded,
grooved at middle, scurty out side, aboul 60 ¢m long; rachis triangalar in crosy
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section, bifaced on upper side; leafleis stiff, elongated; basal lealtets in fascicles;
middle to vpper lcaflets subopposite to alternate; margins spincscent; lower surface
whitish; lermmal leallets narrowly cuncate, 3 lobed at apex, prominenily 3 ncrved.
Staminate inflorescence axillary, extra axillary siaminate inflorcscences present;
male flowers clavate; anthers short.  Pistillate inflorescence terminal; flower
branches simple, alternate, cach, to 15 cm leng, slightly adnale 10 primary axis
at base. Fcmale Rowers 2 bractcate, spirally disposcd; bracts remiform.  Ripe
fruits globose, orange yellow in colour, about 1.8 cm in diameter, 3 sceded; seed
with oblique outer side.

Distribution : Tamwan, Ryuxyu [sLaND.

it i : ic—Garden— Howrah—€

luxurianily in the Greem Houses and in most shady condition, Not very
popular in cultivation.

Arenga nana (Griff) H. E. Moorc

A clusterforming dwarfl hapasxanthic palm.  Stem slender with leatsheath
5 ¢m in diameter, 10 1.5 m long. Leaves pinnaie, to 80 cm long, petiole slender,
to 40 ¢cm long, 7 mm broad; leafsheaths with anasiomosing fibres from margins,
liguliform at upper part; leaflets alternate to subopposite, obligucly trapezoid in
shape, about 20 cm long. Inflorescence terminal and axillary. Siaminate inflorescence
with 2-3 slender simple rachillac; male flowers crowded on the rachilla,
5 mm x 4 mm, calyx saucer shaped, with 3 half-orbicular lobes; petals 3, oblong,
navicular, 4.5 mm X 3 mm; stamens about 14 in number, insericd on a small Lorus,
slightly shorter than petals. Pistillate inflorescence terminal; fernale {lower ovoid,
4 mm long; calyx deeply 3 lobed, greenish; corolla with 3 broadly ovaie, striated
thick petals; ovary tigonous al lower part, 2 loculed, 1 ovalaie. Fruits white,
obliquely obleng, 10 mm x 7 mm.

Distribution ; INDla (Assam, Mcghalaya, Arunachal Pradesh), Burma {Myanmar).
Frequent in the moist hill slopcs of Guahatt hills, Khasia hills and Dhapla hills.

Cultivation @ Rarc in cultivation. This specics can be grown in the Green
Houses as ornamental plant.

Arenga obtusilolia Mart,

[ T |

A clusterforming plconanthic palm. Sicm crect, 10 8 m long, about 30 cm
in diameter near base; exposed portion of the stem dull grey, distincily nnged
and with disunct lcal scar marks. Leaves pinnate, slightly ascending, to-4 m
long; peliole stout more or less rounded, o 50 ¢cm long, 9 ¢m in diamcier near
base: lcallews alternate to subopposite, lincar, scssile, bauriculate al base; lower
leaflets without auricle; middic leaflets, 10 1.5 m long, 2.3 ¢m broad a1 middle,
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2 Nid at apices; upper marging and tip of the Icaflels crose dentaic.  Intorescence
accropelal in emergence: peduncle stout, bright green, incurved: te 30 cm long:
peduncular bracts boat shaped, leathery; flower branches simple, fastigiate, deep
green in colour; cach, 1©0 50 cm long; male flowers mosty in pairs, oblong, 1.7
mm X 1 em; sepals 3, broadly orhicular, imbricate; petals fleshy, broadly ovate,
valvate, 1.5 em % 1.3 cm, 1/3rd connate from base: stamens shorer than corolla
dbout 190 in number; filaments purple; anthers lingar, bilobed, aristaie, Female
Dowers subturbinale 1,2 ¢cm x 1.5 ¢m.  Fruit subglobose, fainlly 3 ridged on
upper side, 3 sceded, deep crimson when ripe, to 4 cm in diameter; sced, 0
3 cm long,

Distribution | IspoNiesia (Java),

Cuitivation : Cultivated in the Indian Botanic Garden, Howrah, Unlike most
Arenga specics, here emergence of inflorescences takes place in accropetal order
and cach stem in the cluster is functicnally dioccious. The shape of the leallets
arc also variable, some Icaflels have distingt hilobed ups, some arc obliquely
lobcd or truncate. Juice from the mesocarp of (ruils is highly ieritating 0 the
skin.  This species can alse be grown as pot plant

Arenga pinnata (Wurmb) Merr. Sugar Palm.

A single stemmcd monocarpic palm abouat 10 m loag, Stem massive, completely
covered with black coarse leafsheath Iibres and bristles and portion of persisicnt
[calhases. Leaves pinnale, massive, 10 10 m long; upper Icaves ascending, petiole
heavy, decp green in colour, rounded, 1 1.5 m long; leaflets narrowly oblong,
1o 60 ¢m long, 4.4 cm - 3 cm broad a1l middle, decp green upper, whitish below;
margins distinctly Loothed, arranged in fascicles i 6 ranks, mudidic and upper
leafleis auriculale at base, truncate at apices.  Inflorescence terminal and axillary,
basipetal in emergence; cach 2-3 m long; peduncle stout, roundish, deep green,
covered wath many boatshaped fibrous bracts; pistillale inllorescence terminal;
flower branches simple, pendulous, to 110 cm long; flowers basically in triuls;
male flowers oblong, 2.5 ¢cm x 1.5 cm; sepals 3 orbicular about 9 mm long;
petals ovatc-oblong, 14-6 mm x 8-40 mm; stamens numerous; llaments about
& mim long; anthers apiculatc. Temale
lransversely ovale; pelals ovaite-cordale, 2.5 ¢m x 1 ¢m, fleshy, 1/4th connne;
ovary subtrigonous, 3 ridged above; stigma 3 fid. Fruits acutely trigonous, obovoid,
I} e gle, 4 ¢ J5 oo, bri when ripe, 3 seodedr see
narcowly avoid, longitudinally Matesded.
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Distritbtion © Tsaina (Semi-wild in Andaman Tstands), Malaysia, [NDONTSIA
and Prarepers,

Cuftivation © Cultivated in the Indian Bolanic Garden, Howrah where this
ipecies was introduced during the carlier part of the 19th century.
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the terminal bud (cabbage) is calen as vegetable, the sap collected from
the peduncle of inflorescences after  boiling 18 made into jaggary or fermented
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boiling becomes edible. Lealsheath fibres are used for making brush, rope,
mais eic.
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Arenga undulatifolia Becc.

A clusterforming hapaxanthic palm. Siem about 5 m long, about 30
cm wide at base; opper part of the stem wnder cover of persistant leafsheaths
conspicuous by horse hair like black fibrous out growths and bristles. Leaves
pinnate, arching about 8 m leag; petiole rounded, channelled above: lealleis

alternate to subopposite, lincar, 1 auriculate at base, dentate at apices, about
90 cm long, 15 ¢m broad at middle; margins of lecaflets wavy; upper surface
deep green, lower surface whitish; midnerve promingnt on lower side; lower
leaflets in fascicles, wedge shuped.  Inflorescences terminal and axillary, 1o
150 cm long; rachitlag simple, 10 80 cm lomg; terminal nflorescence and
a few in immediate lower axils arc {ruit bearing; male flowers mostly in
pairs, some umes solitary; stamens numerous; anthers lincar, aristale, orange
yellow in colour when fresh,  Female flowers spirally disposed, depressed
globose, 1 ¢cm x 1.4 cm. Fruit subglobose, distinctly trigonous on upper
side, 3 cm x 2.5 cm, decp red in colour when npe.

Distribuiion : Inxpoxgsia (Borneo, Celebes).

Cultivation : Cultivatcd in the Indian Botanic Garden, Howrah.

Solitary or sometimes cluster forming hapaxanthic patm, Stem abow 4 m
long, with Icafshcath about 30 ¢cm in widih near base; upper part of the stem
covered with persistent leafsheaths conspicuous by their fibrous oulgrowths from
the margins. Leaves pinnalic abont 5 m Iong; petioie roundish, to 1 m long;
leaftets allernate o sub-opposite, 1n one plang, lincar ensiform, -1.5 m long,
3-4 cm broad at middle; upper surface light green, lower surface whitish, Inflorcscence
terminal and axillary, basipeial in emergence, 10 1.5 m iong; male [lowers obiong,
20 mm x 8 mm; sepals Laansversely orbicular, 5 mm x 8 mm; petals clliptic-
oblong, 18 mm x 6 mm; stamecns with very shon filaments; amthers bilobed,
% mm x 1 mm. Female flowers subglobose, 13 mm x §2 mm: scpals broadly
orbicular, 4 mm x 6 mm, imbricate; pclals obcordate, obluse, B mm x & mm,
113 connate from basc; ovary subglobose, with 3 distinct upper ridges.  Fruits
subglobose, shighty trigonous, to 3 cm in diameler, yellowish green in colour
when ripe; secd convex, cqually bifacing; endosperm homy; embryo on the outer
end of the convex face.
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Distribution : Inma (Western Ghats 10 Tamil nadu, Kerala and Karnaiaka).
Grows naturally in the moist hill {foresl particularly on the slopes between 150-
1000 m.

Cultivation : Rarely cultivated as ornamental plant.  Cullivaied in the Indian
Botanic Garden, Howrah,

Uses - leaves are used as thaich,  Sap from the peduncle is fermented to
make 1oddy,

Arenga westerhoutii Grifl.

Solitary monocarpic patm, siem shout § m long, dark grey in colour; upper
part of the stem with persistent Ieafsheaths, Leaves pinnate, 8-10 m long, shightly
ascending; leaflets regular, bitarious, deflected i one planc, olien with drooping
apices, narrowly oblong, upper surface green, grey to light brown below, 60-
80 cm long, 2.5 ¢m broad at middle. Inforescence 1erminal and axillary, basipetal
in emergence; lower branches simple, mostly penduious, flower clusters basically
wriads. Male flowers oblong, about i ¢m long, stamens numerous; {ilaments shorter
than corolla; anthers arisiate.  Fruil scrmglobose, 3 seeded, faintly 3 angular,
3.5 cm x 2 ¢m; seed convex, hifaced, endosperm homy,

Distribution : INpia (Arunachal Pradesh, Manipur, Nornth Andaman), MaLAya
PeNinst1A, BURMA,

Clutivation : Cullivaled in the Indian Botunic Garden, Howrah., This species

= [ RLW R )] ] RIS AL,y R R UL LI,

1s close (o Arenga pinnata bul differs in the arrangement of feaflets on the rachis,
shape of the fruit and morc or less clcan stem without persistent leafsheaths,
1 1 ;
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Caryota L.

Monoccious monocarpic or hapaxanthic palm. S1em solitary or clusterforming,
tail to dwarf mosty covered with persisient lcafbases at Ieast on the upper pary;
naked part with long inlernodes.  Leaves twice pinpale, indupticate, with fan

or fish tait like terminal leaflets, sometimes split along middie; ulimate leafles
widening ontward 10 a blunt jagged Lip with diverging nerves from base 1o margin.
Inflorescence terminal and axillary besipetal in emergence.  Flowers in triads of
two lateral male flowers and a middle female Nower, spirally disposed on the
rachilla. In male Towers scpals 3, imbricale; petals 3, valvale, SLAMCAS NUMEros,
Flaments very short, adnate w corolla; anthers sagiliate: pistillode absent.  In
femate Mowers sepals 3, imbriaie petals 3, valvale; staminodes usoally 3-6. Fruit
1-2 seeded.  Seed globose: endosperm suminae.  Eophyll bifid,
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Disiribution @ INDOMALAYSIA, SULOMON ISLANDS, NORTHERN AUSTRALIA. About
12 species. 3 species wild in India. Cultivated species 3. Occurs in various
habitus from sca level 10 about 1500 m altitude. Common in moist forests;
thrives best in loam with plenly of moisture. Some specics are widely cultivated
as ornamenial plants.

Key to the Species

la. Stem selitary, columncr, robust, distinctly annulate, more or less clean;
leaflels drooping; inflorescence large, resembles a huge docked horse
tail P 2

inllorescence not large, with shont peduncle and slender flower branches
(rachitlac) . . . milis

24, Terminal keallets decply incised, papery, sharply toothed at margins, Ripe
fruits deep red; sterm robust, swolicn at lower middie . . . Wrens

2b. Terminal leaflets not decply incised, obluse dentate at margins.  Ripe
fruits pink; slem tall columner, uniform .+ . Obtusa

Caryita mitis Lowr,

Clusterlorming monoccious, hapaxanthic palm. Stem cylindrical, © 5 m long,
with persistent ureyish Jeafsheaths, Leaves spreading horizontally, long, persisicnt,
10 3 m loag; lealblade broadly wiangular, flar; keaflets flattish, imegularly wedge
shaped, jogged and toothed at margins; leafsheath and petiole coated with thick
layer of lel.  Ieflorescence torminatb and axillary, besipetal i emergence, 10 90
branches (ruchillac) simple, spiraily disposed, about 105 in number, 0 45 cm
long: flowers in riads of Lweo lateen] male flowers and a middle {emale fower;
male flowers oblong in bud, caducous after anthesss, pelals bright pink oulside
on opening.  Ripe fruits globosc, red, about 1.2 cm in diamewer; imner fleshy
portion highly irritating 1o the skin; seed globose, about 5 mm in diamcter,

Distribution : Innocisa, Burma, Tranasn, Mabava anDp INoia {Andaman
Islands). Grows in lowland moist regions, prefers 0 grow in shade.

Uses : Culuvaeed in the gardens for beautificaton of landscape. The core
of the stem conwins starch.  Leaves are used by the old seulers of Andamans
as thatches und for making fancy itlems.  Splitted canc is also used {or making
garlands and (or decorating plices of religious ceremonics.
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Caryota obiusa Grill,

Very 1l single siemmed monocarpic patm weaching about 30 m. Stcm

eylindrical ghout 90 cm in circumference ncar base with numerous roots cmerging
from bole, with distinct nodes and long internodes.  Leaves very large more
or less ascending aboul 3 m long; [eaflets cuncate, leathery, dull green; marginad
teeth short, very obiuse. Inflorescence with many closely packed drooping
flower branches (rachiltac); cach ubout 2 m fong. Flowers in tiads. male

flowers oblong, about 1 c¢m long: scpals 3 rounded, scurfy outside, ciilate;
petals 3, ahout double the length of sepals; stamens abom 100, or more;
female Dowers semiglobose, about 5 mm in diameter; petals 3, broadly Lriangular,
Froits globose, 10 3 ¢m in diameler, pink 10 red according to ripencss, |

sceded; sced 1.5 cm in diamcter, greyish bluck in colour.
Distribution - Ixpia {Assam, Arunachal Pradesh, Meghalaya, Tripura cic.).

Cultivation : Cultivated in the Indian Botanic Garden, Howrah, Large number
ol wrees were also found on the hill slopes on way to Mussouri.  Nol common
in cultvatinn.  Very distinet from Caryota urens.

Caryota urens L. Bherli Mud, Kinul.

Single siecmmed robust monocarpic palm. Stem, to 20 m long, 10 60
cmt in diomeler near base, light brown in colour; surface smooth. Leaves
about 5 m long; vlimate leaflets one  nerved; leal sheath broad, semiwoody;
margins converge and form two clevaled confluent lines on upper side of
petiole.  Inflorescence terminal and axiltary, about 4 m long, flower branches
pendulous froin the main axss.  Prophyll and bracis semi woody, tubular
at base, acuminate alt tips.  Flower branches {ruchillac) about 50 ; each about
3 m dong, aliernate.  Male flowers prominemly 2 bractcate, 1.5 cm long,
cylindrical i bud, sepals 3, orbicular, cilialed at margins, imbricaie petals
gblong, iwice as fong as scpals, valvaic.  Siamcns aboui 40 in number;
fifaments short, connate; anthers basilixed: pistillode absent.  Female {lowers
with two scale like briacts; sligma conspicuous; stamingades 3, opposite 10

peldls, Frnls globose, 10 1.8 cm oin Gameter, apculie, 2-scceded; esla adnerent.

Distribation : 1xma (Assam, Arunachal Pradesh, Mceghalaya, Manipur, Bihar,
Orissa, Norilv Kanara, Nilgini etc.), Nepar, BANGLADESH, BURMA, SRI LANKA.

Cultivation ;  Widely cultivated in large gardens and parks for landscape
beautification.  The pabm reaches maturity in about 15 years and once staried
flowering (e tree Tooses its beautiful shape, The terminal inflorescence and
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2-3 inflorescences below the terminal bear (ruits. Unlike Arenga pinnata or
Cryota rutis the development of infloresecnee ngver takes place from the lower
leal axils.

Uses : Lealsheath fibres are strong and used for making ropes, brushes etc.
The core of the siem contains huge quoantity of cdible starch, the sap from the

cut end of the nedoncle is sweet and made into uuunrv ar lermented into toddvy,

el SEF s RS SESARAS Rt SR LAEERTNS RSl wwmani Y

The very young lealbud is edible. Karbis (Mlklrs} t}f Assam uses the seed as
masticalory.

Wallichia Roxb,

Solitary or suckering, monoccious, monocarpic or hapaxanthic palm, Stem
mostly slender coverd with persistent leafsheaths and leafsheath fibres. Leaves
pirnatc, allernaic or distichous; leaflets deep green above, whitish below, ex-awriculate
at basc, mostly cuncate; blade of the Icafleis clongate, deltoid or rapezoid; margins
mostly sinuaie, slighily spinescent ai upper margins and apices. Inflorescence
sofitary par axil, bastpetal in emergence; pistillate inflorescence terminal; staminate
axillary with many stenle bracts on the peduncle. Male flowers mostly in pairs;
calyx cuplike or cylindrical at base, truncaie or 3 lobed at upper part; coroiia
much longer than calyx; petals 3, connate at base 10 form cylindrical tube; stamens
3+6 in number sometimes upto 15 in number; filaments connate at base; anthers
linear, sagiuile; pistitiode absent.  Female flowers bracteate at base; calyx 3-
lobed, imbricuie; petats 3, valvale; staminodes 3, or absent; ovule 1-3 loculed,
Fruit 1-2 sceded; scod with homogencous cadosperm.

Disiribmtion : Ixma, Baxaranesi, NepaL, Buutan, BurMa, Sourit Cana, Inpo
Cexa, Malava Punisuta. About 7 species. 4 species wild in India, 3 specics

in culivation,  Mostly in the ruin forests upto 1350 m alitude,

Key to the Species

la. Stesn mostly solitary, arborescenl; leaves distichous in arrangement; lcaflcts

clongaed .+ . disticha
1b. Stem cluster forming, dwarl 10 bushy; lcaves not distichous, leaflets mostly
lohed ... 2
2a. Leallels ohlong 10 lincar oblong, marging wavy . . densiflorg

2b. Lealleis pandurifoemly lobed or teapezoid, broadly cuneate at
hase ... 3

3a. In nuile Aowers stamens 6 i aumber . . . caryotoides

3b. e male lowers stamens 3 in number . . . triandra
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Wallichia caryotoides Roxb.

Suckering bushy hapaxanthic palm. Stem very low, very slender, coverd
with thick mat of leafsheath fibres; leaves almost radical, pinnate, 0 2.5 m long;
sheathing at base; petiole slender; rachis dorsally bifaced, venwally convex; basal
leaflets in groups, 3 on each side, wedge shaped, to 30 em long |, to 9 ecm broad
at middle; middic lcaflets allemate, lobed, pracmorsed, 10 40 cm long; terminal
leaflets deeply 3 lobed. Male inflorescence axillary, to 40 ¢m long with many
large alternaic, papery, peduncolar bracts; rachillac simple, numerous, filiform,
15-20 cm long. Male Nowers single or paired, sessile, 6 mm X 2 mm; stamens
6 in number. Female inflorescence terminal, to 40 cm long with large peduncular
bracts; rachillac caudiform, alicrnaie, 12-14 in number, to 40 cm long. Femalke
flowers 3-bracicate; ovary 3 loculed. Fruit obpyrifonn, 2 seeded, 15 mm x 6 mm;
seed plenoconvex,

Distribution : INDIA, BANGLADESH, BukMa (Myanmar), Souta CioNa. A component
of the tropical moist forcst, mostly grows as undergrowth,

Cultivation : Not common in cultivation. It can bc grown as ornamental
plant in the Green House or under the shade. This species was earlier cultivated
in the Indian Botanic Garden, Howrah. Live specimens were seen in the University
Botanic Garden at Dhaka, Buanpladesh.

Wallichia densiflora {Murt.} Mart.

Suckering, bushy hapaxanthic palm. Siem low, slender, covered with mat
of leafsheath and leafsheath fibres. Leaves, o 3 m long, arching from base;
basal leaflets oblong, in groups of 2-3 leaflets on cach side of rachis; each 10-
20 cm long, 3-7 ¢cm broad al middle; deep green upper, whitish below; middle
leaflets linear-cblong, 10 60 cm long, to & cm broad; midnerve onh lower side
light orange in colour; terminal leaflets jointed, lobed at upper margin, Male
inflorescence axillary, pendulows, 10 50 cm long, with many densely imbncated
papery peduncular bracts; rachillac filiform.  Male flowers 5 mm % 1.2 mm,
yellow when [resh; stamens 6, anther 3 mm long, Female inflorescence terminal,
o 50 e¢m long, crect; prophyll snd peduncular bract cylindrical at base; tip of
the outer peduncular bract sometimes pinnately foliar; rachillae caudiform, to 40
cm long, olive green in colour. Female flowers spirally disposed, 2.5 mm x

3 mm; calyx imcgularty lobed; corolla shortly 3 lobed. Fruit oblong, 2 seeded,

16 mm x 18 mm; sced plano-convex, 12 mm x 4 mm.

Distribution : BANGLADESH, Nipat, Buuran, Burma (Myanmar). Ispia (Central

Himal, Sikkim, West Bengal, Assam, Arunachal Pradesh, Manipur, Tripura, Mizoram,
Nagaland).

Cultivation : Not common in cultivation.  This species can be grown
as ornamental plant and thrives best on moist soil under the shade. Culiivaled
in the Indian Bownic Garden, Howrah.
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Wallichia disticha T. Andecrs,

Solilary, somcumes suckering hapaxanthic palm; stem crect, arborescent,
5 m long, 20-30 ¢m in diamecter near base; leaves ascending from the stem,
to 2.5 m long; lcalsheath semiwoody, extremely fibrous at margins, with conspicuous
black bristles on the inner side; petiole rounded, to 30 cm long, 2.5 ¢m in diameter,
with conspicuous groove al middle on lower side; leaflets linear, notched at margins,
bluish green in colour, 60-90 ¢cm long, arranged in groups on rachis, each deflected
to dilfercot plane; termingl leaflets broadly 3 tobed. Male inflorescence axillary,
1.5 m long with stout rounded peduncle; rachillae slender, to 30 cm long. Male
flowers mostly in patrs with a rudimenary {emale fower bud; stamens 6, 1.5
o 2 mm long. Female inflorescence terminal,  Female flowers bracicolate; calyx

- N " " x| +
L] 1 H

2 Nid.  Frun obiong, reddish brown when ripe, 2-2.2 cm x 1.5 cm.
Distribntion [ Ispia, Baxcramsit, Bauran, BurMa (Myanmar),

Cultivation : Thig specics was carlicr cuhivaied in the Indian Botanic Garden,
Howrah and Lden Gardens, Calcwta and lost from both the places after flowering
and [ruiting. Live specimens were seen in some private gardens in Kurscong of
Darjecling District,

Usex o This species is very omamental in appearance therefore can be introduced
in the gardens Tor beawtification of the landscape. It thrives best in moist soil
and not under direct sun where day temperature is high. The core of the stem
contins starch and consumed largely by the tribals of Arunachal Pradesh.

Wallichia trizmdra (Joscph) S. K. Basu

Suckering, bushy, hapaxanthic palm. Swem more or less uniformly thick,
3.5 cm in diameler.  Leaves, 0 2 m long; lealsheath with suff bnste hike
out-growths lrom the margins; leaflets opposile 1© subopposite and alicmate,
11-19 in number per leal; cach mregularty trapezod, 10 40 cm long, 10 cm
broad at nniklic, obliquely 1oothed and wavy at margins. Male inflorescence
axillary, curved, 0 35 cm long: peduncle covered with large overlapping, ovale
to narrowly hinceolate dull brown lcathery bracts, rachillac numcrous, io 16
cm long, lilitorm.  Male flowers narrowly cylindrical, to 9 mm long, dcep
purple al ambesis: calyx cylindncal, truncate or wavy ot marging, corolla longer
thun calyx: peuds [eshy, narrowly lanceolate, valvate, 1o 8 mm Jong, stamens
3 fikaments subulae, connae to form a short column.  Female inflorescence
ierminal;  peduncle stout; rachidlae many, caudiform, w 30 ¢m long.
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Female fowers subglobose, spirally disposed on rachillac; each 4 mm x 4
mm. calyx ssuccr shaped, obscurcly 3-lobed; petal lobes ovale, obtuse, valvate;
ovary functionally 1 loculed, 1 ovuled.  Fruit oblong, cllipsoid, 13 mm x
S mun, deep red 10 purple when ripe; sced singie; cndosperm homogencous.

Distribution : Ixma (Arunachal Pradesh). Common in dense forests on humid
soil as large bushes.

Cultivation : This species can be grown as omamental plant in the Green
Houses.  Effors are on 10 cultivaie this endemic palm in the Indian Botanic
Garden, Howrah,

Tribe : Cocoeae

Slender 10 robust, acauleseent to crect palm,  Sometimes ¢limber. Crownshaft
absent.  Leaves pinnate, pinnatcly ribbed, reduplicate.  Inflorescence interfoliar
mostly, uniscxual or bisexual. Fruit generally with hard endocarp, with 3 distinct
germ pores; sced usually with very oily endosperm,

Key to the Genera

la. Stiem mosty mbust, columner, unarmed L2
1b. Siem not robust, crect or as climber, armed with spines ...6
2. Inllorescence bisexuul .3
2h. Inflorescence umisexuad ... 4

3u. Inflorescence compact with short stoul peduncle. Female flowers proximal
e rachillae, much Larger than distal male flowers. Froits very large,
with thick husk N T

3b. Inflorescence with long peduncle. Female flowers not restricied o the
basal e of the rachillac, slightly larger or equat 1k size with male.
Fruits not large, with thin, (brous mesocap . . . Syagrus

da. Stem robust with persistent fcalbases; petiole spiny at margins; prophyll
and peduncular bract fibrous,  Female inflorescence compact. Fraits with
thick, oily mesocarp ... Elaets

4b. Stem more or Iess clean, sometimes with persistent Icafbascs only on
the opper part of the stem; petivle smooth i margins, prophyli und peduncular
bravt woody,  Fruits egg shaped with dry non oily mesocarp. . 5
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S5a. In mule lowers potals lincar; stamens 6, much shortcr Lhan petals
.+ . Scheelea

5b. In male flowers petals ovate-oblong, lanceolate; stamens many

. Orbignya
Ba. Stem climbing . . . Desmoncus
gh, Sicin crect e 7

Ta. Stem solitary; lealets lancokate 1o quadrangular, truncate at apices; prophyll
[aucaed; peduncular braci cylindric, spiny outside; calyx wiphylious,
metibranous in [emale flowers . . . Aiphanes

7b. Stem mosuly cluster forming; lcaflets linear, spiny below, not bruncate

al apices; peduncular bract much larger than prophyll, cymbilorm, thickly
spiny  outsice . . . Bactris

Aiphanes Willd.

Solitary, ercet, monoecious palin,  Stem always uniform in diamcier. Leaves
pinnate or pinnatisect; leafllels truncame ot ips, more or lcss spiny, someunmcs

Wreaew] ar miwer foe uirﬂh:_r'lu IRNITL I '.I‘I"I;Fﬁ{' lnnnrnt"r'nnr‘ﬂ ;nlnrrn”nr Aviramaluw
VARG e M AU PR, SRERALIE T Y AR i e LI CdD LOE PUTT ) Al Y

spiny on peduncle; Qower clusters mostly in triad of two latcral male flowers
and a muddle femule Oower or as paired males. Male flowers simple, calyx-
3 lobed; corolla with 3 distinet pewls; starnens 6; filaments subulate; anthers

lingar, erecl; siaminodes in a low dentate ring; ovary 3-loculed; stigmas 3. Fruit
globose, (leshy, cherry red when ripe.

Distribition : Trovical. AsiRica.  Specics 40, 2 specics cultivated in the
Indian Bolanie Gurden, Howrah and other public and private gardens in India.

Pollen grains : Monosulcale, exine foveolate, fosulaw or regulate (semi-leclaic).

Cultivation ; Cultivaicd as ornamental plant. Mosty grown in pots. A {ow
oider planis are secn in the Indian Botanic Garden, Howrah.

Uses 7 It is reported thal the sweet exierior pordon ol the fruit is cdible
and consumed by the wibal people of wopical America.

Key io the Species

Fa. Stent stoun, wid, armed with thick kiyer of about 5 cm loag, black needle-
like spoies; leaflets clongated, closely and regularly placed on the midrib
in one plane .« .« acanthophylla

lb.  Stem sleader, not tall, anned with about 4 cm long black bristes;
leallets cuneate, broader oulside, rregularly placed on the midrib
. caryolacfolia
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Aiphanes acanthophylla {(Mart) Burrel

Solitary, pinnate leaved monoecious palm.  Stem, to 15 m fong, about 20
ctm in diameicr near base, dull grey in colour, covered with black ncedle-like
spines; crownshaft absent. Leaves pinnate, about 2.5 m long: leatsheaths highly
prickly outside; leaflets regularly placed, close to each other, multinerved, elongate,
broad a1 middic, tapering at base, obliguely truncate at apex, deep green above,
light; green. below’; lateral leaflets 60-70 ¢m long with conspicuocus needle like
spincs on lower and upper side; terminal leaflets jointed; petiole and lower to
middle portion of the midrib highly spiny outside. Inflorescence interfoliar, about
1.5 m tong; prophyll semi-woody, bicarinate; peduncular bract much longer than
prophyll, ahmsi isbular, rachillae simple, numercus, alicrnate or fascicied, each
12-24 em long with filiform upper part. Flower clusters in trind of two lateral
male flowers and a middie female {lower; female flowers missing in the upper
flower clusiers.  Flowers pale green to whitish, Male flowers angular at base,
compressed, about 3 mm long, slightly above the female flower. Female flowers
about 2.5 mm wide at middle, semi-globose. Fruits globose, about 1.5 ¢cm in
diameter, bright red in colour, glossy outside; mesocarp thin, fleshy. Seed globose,
pitted.

Flowering & Fruiting © August-September; May-June.

Cultivaiion ; Cultivated as ornamental plant. Mostly secn as pot grown plants.
A tall old wce exists in the Large Palm House of the Indian Botamic Garden,
Howrah which has emerged out of the canopy and now started flowering and
fruiting. The chance of geiting the ripe fruits 1s remote because birds and squirrels
are fond of cating the unripe fruits and sceds. Freshly collected seeds germinatle
in about 60 days. In the local chimate secedbings prefler shade and regular watering.

Aiphanes caryotaefolia (H.B.K.} Wendl.

Solitery, slender, pinnane leaved, monoecious palm, Stem highly pnckly outside,
dull grey in colour, about 5 m long, about 5 cm in diamecicr near the base;

crown shill ubsent.  Leaves about 15 in number per crown, each 2-3 m long,
leafshcath wiangular, petiole slender; Icafsheath and petiole armed with black, needle-
like spincs; fcaflets in fascicles. lish-wll like in shape, 20-30 cm long, 8-12 ¢m
broad at upper pant, bright green upper and stightly whitish below, profusely spiny
O nerves.  Inllorescence interfoliar, 60-65 cm long: prophyll semiwoody, spiny
outside; pedtuncular bract tubular when unapencd, longer than prophyll, spiny outside;
rachillac green, simple, alicmale, 3-30 ¢m long. Male flowers angular in bud:
calyx deeply 3 partite, scpal lobes ovase, acute: corolla 4 times longer than calyx,
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lobes oblanceolate, acute, longitudinally striated om inner side; stamens 6, filaments
short, white, unthers lincar. Female flowers from basc 10 the middle of (he rachillac,
calyx lobex broadly ovate; corolly twice as long as clyax, lobes ovae, acute,
concave; staminodes 6, membranous; style almost absent; stigmas 3, pyramidal.
Fruit glohose, 1-5 ¢cm in diameter, cherry red in cotour,

Flowering & Fruiting . April - December 3 October - June,
Distrivtticon . COLUMBIA.

Cultivation : Not common in cultivation in India. This specics 15 mostly

grown by the amateur plant growers and they prefer o grow this cunous-locking
palm in pols for indoor decoration. I can be grown in the green houscs wader
moist condition.  Indian Botanic Garden, Howrah had a few plants growing in
the Pulmetom under ihe shade of big wees. A very slow growing palm.

Imperfectly known Aiphanes in cultivation

In adliion to above mentioned two Aiphanes species which often seen in
culivaton i India, we have further seen a fow pots of Aiphanes in the Calcuti
fNower shows which are shightly different from Aiphanes acanthophylla and Aiphanes
caryoiacfelia, having their leallets intermediate in length, lower sucface whitish
and maore sy on upper side.

Bactris N. Y. Jacquin

Distribution - Tropicat. AMerica, WiesT Isnies. About 200 species. 1 specics
culivate! in Tediaa,

Polfen vrains © Monosuicste, cxine smooth of scabrous (lcctute), foveolate
or fincly reticulate {semi-tectale),

Crlivation - NOt common in cullivation excepting Buaotris gasipacs H. B,
K. which 15 Largely grown in the western tropics for s cdible Truits. Its Peach
- like Truns are important food among the focal people.  Eaten when bonled or
roasted or the pulp s fermented inte alcoholie drink.  Bactris gasipaes is yet
0 be introcduced in India. According Lo Braun (196R), somce species of  Bactriy
furnish valuable wood tor carpentry. Straight stems of several specics are utidised
for muking wailking sticks. The tnbal people use the fleshy fruils of some specics
10 make vinegar,
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Bactris major (Jacg.)

Clusterforming . pinnate leaved, monoccions palm. Stems scveral, atlain
height ol 3-6 m, grow as closc colony; cach siem about 4 cm in diameter,
strongly armed; crownshaft absem.  Leaves pinnate, slightly ascending, abott
4 in number per crown; fcafshcath 20-25 cm long, 4.5 cm wide, armed with
numerous fine needle-like black spines and with interrupted groups of 2.5
cm long black 1o deep brown spines; peuwole about 18 ¢cm long, about 1
em browd above Lhe base, thickly coverd with 3-7 em long deep brown spines;
tachis {midrib) armed on bk sides with pointed black to decp brown, 10
16 ¢m fong surong spines; leaflets uwniformly placed, subopposiie 10 opposiie,
lincar, deep green upper, whitish below; middle leaflels about 25 cm long,
2 cmt wide at middle, armed at margins with sharply poinicd spines. Inflorescence
interloliar; peduncular bract cymbiform; peduncle curving, laterally compressed,
about 23 cm long: rachillac pale ycllow just afler cmergence from peduncular
bract, usually 8 in oumber, cach 7-12 em fong, 3 mm in diameter. Male
flowers aboul 6 mm long, compressed, bright yeliow in colour at unthesis;
calyx wilh 3 narrow lobes; corolla deeply 3 lobed; female {lowers farger than
males; calyx and corolld cop-like, with crenulate marging; staminodal ring
membrancous.  Fruit cllipsoid to ovoid, about 3.5 c¢m long, 2.4 cm wide
at mikile, oranpe red an colour; sced oblong 10 roundish 18 ¢em x 2.1 ¢,

dark brown in colour.
Flowering & Fruiting @ June-August; December-Tanuary,

Distribution : Cixteat. and NormierN Socre Averica, Trivipap and Tosago.
In s matural habitats it grows on open sites as well as in forests but always
in moist 10 oeoded grounds (Braun 1968),

Cultivation : Fresh sceds ke about 60-75 days 1o germinate {(Rasu and
Mukheri 1972). Not commaon in cultivation in India although very well suited
for home gardens and parks.  Indian Bolanic Garden, Howrah has severil
colonies ol this species growing tn the open. This specics withswnds water
logging for several days.  Almost all Bactris colomies in the Indian Bolanic
Garden, Howrih are along the lakes, these lakes regularly overllow  during

hcavy iy and cause water logging. 1t even withstand partial draught, the
underground creeping  rhizome throws outl new shoots when favourable weuther
relums.  The large peduncular bract afier unfurling remains attached with the
D'l‘»_i_ilmc:!cj like just the hood of & snake. Whon dricd, the peduncular bracy
Iolls sideways an a characteristic fashion.

Uses » Seeds arc edible to squirrels and birds.
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Pollen grains ; Monosulcate; exine smooth or scabrous (tectate), foveolate
or finely rcticulate (semi-tectaee).

Cocos nucilera L. Coconut Tree, Nariel (Hindi), Narikel {Beng.).

Solitary, pinnate leaved, monoccious palm. Stem erect or inclined, curved,
iregularly ringed, andins a height of 30 m; lower part of the stem at man height

50-70 cm in diameter. Lcaves pinpate borne in a terminal crown, 5-7 m long,
arching, drooping; lcafsheath heavy, semiwoody, form thick nets along the margins;
petiole grooved on upper side with smooth margins; lcaflets oblong-lanceolate,
pleated, about I m long, about 200 pairs per leaf;, midnerve prominent on upper
side. Inflorescence intcrfoliar, peduncular bract large, woody, peduncle sioui;
Mower branches simple, stiff, borne on short axis; female flowers basal, very
large, globose to conical with 6 staminodes forming a low ring, Fruits large
about 30 cn long, 1-seeded with bony endocarp having 3 pores near the base;
mesocarp with dense layer of fibres; cpicarp smooth, light green, pale green or
yellowish green im colour uming 1o light brown when ripe; endosperm homogeneous,

whiie, surrounding transparent homogencous fluid.
Flowering & Frauning . Almost round the year.

Distribution : Pasyropic. Grows mostly near the scacoasts.

Cultivatton : Onc ol the most cconomically exploited culuvated palm.

Note : Sometimes it manifest a false suckering habit by the simultancous
development of 2-3 active embryos in the nut, Normally a seed has onc cmbryo.

Uses : The whic endosperm is delicious and notritious and calen raw as
wholesome [ood: endosperm afier drying is shredded and consumed after mixing
with othor dry truits, Afier drying the endosperm scparaics out from the endocarp
along with s outer coating and the whole thing is called copra. The dried
copra is ulilised for cxiraction of coconul oil which is used as cooking medium

T LY: s

of uscd for nuking soap, cosmeiics, shampoos, shaving creams eic.  Coconut
0il cake s an excellent food for livestock. Coconut water is a refreshing drink.
The sweel sup extracted from the peduncle is made into jaggery or Tor brewing
into wing and vincgar, The rough fibre (coir) exwracted from the husk of the
fruits is used for making ropes, mats, carpets or blended with rubber for making
soft durabic bod mttresses.  The strong mid nerve of tic leaflets is extracied
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and used for making brooms, baskets, brushes and various other houschold items
employing rural artisans. Leaflets are used for thatching village homes, The
hard wood sliced out [rom the stem of old trees is catensively used in South
India for cabinct making, for concrete shuttering or used as fuel. It 15 reported
that aparl from coconut watcr, root, bark, flowers and leal charcoal have medicinal
propertics, The soft downy substance from the lower surface of the leaves i1s
used as styptic. The astringent roots are used for curing dysentery and other
intestinal ailments. There are several varieties of Coconut wees seen in India
characteristic by their dwarf or 1allness, mode and duration of fruiting scason,
size of the [ruits and yield.

Desmoncus Mart.

Stongly anmed, climbing, monoecious palm. Stcm morc or lcss slender.
Leaves mosly imegularly pinnale, tip ending in a scries of hooks by means
of which the plam climbs; leaflets narrow o broad, lanceolate to ovale, with
conspicucus pointed spines on the lower side along the midnerve. Inflorescence
axillary: peduncular bract usually cymbiform, spiny outside; {lowers sessile on
undulating ruchillae; female ftowers mostly at the basal porion of the rachillae;
ovary 3-locular, style short, stigmas 3. In male flowers stamens 6 in number.
Fruit 1 sceded, with bony endocarp and 3 pores near the middle; endosperm
homogencous; embryo below one of the pores.

Disirihution : Hot moist ReGIONS oF TROPICAL. AMERICA, Species 40, 2 specics
cullivated nn the Indian Bolanic Garden, Howrah.

Key to the Species

ta. Leaves more or less regularly pinnate; leaflets narrowly lanceolate, nearly

e Y S R [ PO
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1b. Leaves irregularly pinnate; leafleis broadly lanceolute, unevenly spaced
altbrough the midnb . .. orthacanthos

Desmoncus horridus Splitg.

Climbing palm, growing up to 20 m or more. Stem denscly armed, with

spiniferous wbular icafsheaths; leafsheaths without knee; leaves about 1.5 m long
including (he 1erminal 40-50 cm fong  cimi; leaflels, w 20 in number on cither
side of the leaf, 20-25 ¢m long, 2.5 cm broad at middle; midnerve on lower
side armed with 1-3 ¢m long prickles. Inflorescence axillary; rachiliae 30-40
in nuntber; cach 9-12 em long.  Fruit cllipticat, about 16 mm long, 10 mm in
diameter,

Distrifvaraon :© TROFCAL SOUTH AMERICA.
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Cultivation : This ropical American climbing palm is rarc in India. Cultivated
only in the [ndian Botaric Garden, Howrah where it is growing as a big bush.
It is mot in record when this species was introduced in the Indian Botanic Garden,
Howrah, is presence was recorded by Blatter (1926) by a picture taken from
the Garden. In gencral, Desmoncus are fast grower under favourable condition.
It necds good nulritive soil mixed with coarse-grained sand and frequent watering.
Manure and fertliscrs should be applied duering rainy scason only.

Desmoncus orthacanthos Man.

Siem strongly armed, complewly covered with Ieafsheaths; petiole stongly
armed with long, pointed, black spines each spaced irrcgularly. Leaves pinnate;

leaflcts uncvenly arranged, 8-9 pairs per leaf; cach broadly lanceolate, 14-16 cm
fong, 3-6 cm broad at middle; leafsheath 30-40 cm long. Inflorescence axillary,
rachillac 10-15 in number, each 6-8 ¢cm long. Fruits not seen.

Distribuifon @ TROPICAL SOUTIH AMERICA

Cultivation : Rare in cuftivation in India. Two bushes are scen in the Indian
Botanic Garden, Howrah, one is in the Patmatum and the other in arep where
ratlan palms arc growing. A very wvigorously growing climber.

Elaeis Jacq.

Distribuiion © TrorcaL South AMERICA and TromMoeal. AFRICA.  Species 2.
1 species cultivated in India.

Pollen grains : Monosulcale, exinc foveolate, fossulate or regulate (semi-lectate).

Uses : Mcsocarp of the fruits and kemel contain high percentage of oil.

Elaeis guineensis Jacq. Oil Paim.

end it N T Lovckmrn, W Py

Solitary, robust, pinnake lcaved monoecious palm.  Stem about 10 m long,
40-60 ¢m in diameter ncar base. Crown large. Lcaves steeply arching, aboul
6 m long, with numerous pairs of lincar leaflets arranged in 4 ranks; leaflets,
o 1.5 m long, 4 cm broad ai middlc; cach thickened at base; basal icafleis reduced
to spancs, Inllorescence imterioliar. Male and female inflorescence separate. Male
mflorescence with (lat whitish pecuncle; prophyll complewly hidden below the
Icalsheaths, peduncalar bract cxwremely fibrous, acuminate at tip; wpper pant of
the pcduncic with successive triangular, steriie bracts; flower branches calkin-
like, crowded, bractcate at basc; cach cnding into a claw. in male flowers scpals
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3, lingar - lanceolate, concave, imbricate; petals 3, valvaie: staminal tube funnel
shaped; anthers 2-2.5 mm  long, Female inflorescence robust, partially hidden
in leafbases, Female [lowes larger than males, bracteolate; sepal 3, oblong about

o
pistit 2 cm long: stigmas 3, ripe fruits deep purple in colour, slightly angular
due o compression, about 3 ¢m long, 2.5 ¢cm broad at middle; mesocarp oily;
endocarp hard, endosperm white, homogencous.

Flowering & Fruiting : March-Junc; December-February,
Dhistribution | TrRoPICAL WEST AFRICA.

Cuitivation : Iniroduced in the Indian Bownic Garden, Howrah during
the earlicst puart of the last cenwry for cconomic cxploitation possibly for

encouraging cultivation of this very high o1l viclding palm of West Alnca
Large number of wees of this species now exist in the Garden including
some very old talt, oniginal plants. We have obscrved that in each flowering
scason, stuminate inflorescences cmerge first from the respective Jeal axils
and female inllorescences emerge later,  This species now being culovated
in Kerala on commercial basis under the banner of Oil Palm India Limited
for cxtraction and marketing of Palm oil.  According 10 the nature of the
fruits, the thick shelled ones are termed as dura, where the spikelet of the
bunch cndds in shorl spines instcad of long spines. The durg fruits are
larger with thick pulp but contain fess oil in the mcsocarp, The (thin shelbed
tenera ruils yickd more oil from the mesocarp therclore fenerg variety is
mostly cultivaicd for commercial production of palm oil (Hartley 1977).

Orbignya Mart,

Disiribution : CextRal and Souni AMirica, Frost Mixico (o PEru. Bolivia
and Brazil. About 20 species. 1 species cultivated in [ndia.  Component of
the humid vopical ruin forest 10 savannah. Some specics are adapied to periodic
flooding.

Uses : Nuls of some species yield huge quantity of edible oil.

Orbignya cohune (Mart,) Dahlgren ex Standley Babusientt Palm.

Solitary robust palm.  Stem crect, colummer, to 8 m long und about
30 cm in diameter @ the middle, obscurcly marked with large triangular
leal scars.  Leaves erect 1o arching at the tip, pinnate, about 1} m long;
sheath thick, massive, margins coarsely fibrous; petiole short, lat above, rounded
below, rachis abaxially rounded, variously tomentse; leallels pumerous, singic
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fold, regularly arranged, linear-lanceolate, -all in the same plane; each about
1.5 m long, 7 cm wide; basal leaflets shorter about 1 m long, 1 cm wide;
midnerve prominent on upper side. Inflorescence solitary, interfoliar, erect
at cmergence; peduncie about 2 m long, rachis, to T m long; prophyll woody,
flattened, 2 keeled; peduncular bract gradually swollen at the middle, semiwoody,
with a solid becak, splitting abaxially, deeply grooved outside; subsequent peduncular
tracts small, more or less triangular; rachillac numerous, cach subiended by
a small acute 0 acuminate bract. Malke flowers asymmetrical, sepals 3;
petals 3, much longer than sepals, broadly ovate; stamens many; anthers irregular;
female Mowers much larger than the males; sepals 3 distinct, ovate, imbricate,
tementose outside; petal 3, disunct, imbricate, slightly longer than scpals; stigmas
hard, reflexed. Fruis ovoid, 8 ¢m x 4 cm; broadest just above the base,
wilth persisicnt perianth and staminodal ring.  Sced basally attached, ellipsoid;

endosperm  homogencous.
Flowertng & Fruiting : May-June; February-March.
Distribition : HONDURUS,

Cultivation : Introduced in the Indian Botanic Garden, Howrah during the
earlier part of the nincicemh century for exploitation of cil from the endosperm.
Although this species thrived well in the moist climame of lower Bengal but it
was not laken as a commercial crop. Some large trees exist in the Garden and
almost all of them arc fertile.

Uses : This specics has many local uses in Hondurus. Babasu Kemel is
the main source of ¢dible o1l 10 the rural people of wropical America.

Scheelea Karsten

Distribution : CENTRAL AMERICA SOUTH L0 BraziL, Botivia and Peru. 28 species.
1 speeies cullivated in the Indian Botanic Garden, Howrah. In nature, it grows
in open savannah in drier regions, several specics aiso occur in the rain forests.

Note: This genus 1s distinguished from  Orbignya by the staminate flowers
with tercie petals, stamens are shorter than pelals and have straight anthers.

Scheeley insignis (Mart.) Karsten

Solitary, robust, lall, columnar, pinnate icaved, monoecious palm. Stem about
10 m long, about 50 ¢m ‘in diameics near base. Leaves ascending to arching
al upper parl, aboui 15 m long; petiole short, plano-convex in cross-section; rachis
semi-lerete helow, medianly grooved, sharply cdged at apex, scurfy outside; leaflets
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linear with unequal apical portion, arranged in serics or in groups; each 1.5-
2 m long, smooth and green; midnerve prominent on upper side. Inflorescence
interfoliar, first peduncular bract of inflorescence hard, semi-woody, tubular, entirely
enclosing the inflorescence with a long terminal beak; spiitting abaxially, decply
grooved outside. Male flowers bracicolate, sessile; petal 3, about 2 cm long,
3 mm wide, yellowish orange m colour; stamens 6, much shorter than petals;
anthers lincar; pistillode rudimentary. Female flowers subsessile, 2 bracteolate;
bracteoles much longer than female flowers; ovary conical; style subcylindric;
stigmas 3, obconical, Fruits ovoid, 7 cm x 4 cm,

Flowering & Fruiting . May-June; February-March.
Distribution : Bram., CoLUMBIA.

Cultivation : Cultivated in the Indian Botanic Garden, Howrah, probably
introduced during the early part of the last century. Not common in cultivation
elsewhere outside Indian Botanic Garden, Howrah. Duc¢ 10 its massive 5iz¢
it is not preferred for beautification of small gardens. Propagated through
seeds only.

Uses : Nul contain good quantity of ol 1n 11,

Syagrus Mart.

Stem  slender to robust, unarmed. Leaves pinnate; leaflets linear, reduplicate,
regular, alternate or in clusters on rachis; petiole siender to robust with fibrous

outgrowth or dentation from margins. Inflorescence interfoliar, bisexual, pleonanthic;

peduncle shon w long, slender to moderately slout, with conspicuous scmiwoody
peduncular bract. Flower branches (rachillae) simple, stiff at base; Nowers unisexual,
in clusiers of 2 male flowers and onc female flower or paired males. In male
flowers, sepals 3, scale-like; petals 3, longer than sepals; stamens 6, connaie at
basc with pclals, In femaic flowers, sepals 3, imbricate, petals 3, imbnicate;
pistil with 3 fused carpels. Fruit drupe; endocarp with 3 distinct pores; endosperm

homogencous  Or mminate.

cultivated in India. Most acaulescent species are confined 10 dry or semi-and
areas.  The Laller species are component of the rain foresis,

Key to the Species

la. Moderately robust palm. Leaves longer; Icafbascs non persisient o the
stem; leaflets clustercd and projected to different planes; petiole margin
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non spiny, Inflorcscence with stout heavy peduncle. . . romanzoffiana

1b. Slender patm, Leaves shorter, more or less ascending; leafbases persistent
on (he stem for longer pen leaflets projected in one plane; petiole

armed with short, curved spines for most leagth. Inflorescence with long

slender peduncle .« . schizophylla

Syagrus romanzoffiana (Cham.) Glassman

Solitary, monoccious, pinnate leaves palm, about 15 m long; 10 40 ¢m
in diameter, more or lcss clean from middle to lower part; no crownshaft.
Leaves arching, to 4 m long: petiole heavy, expanded at base, sei in [ibrous
mat, about 1 m long; leaftets clustered, lincar, middle lcaflets about 90 cm

long, 2-3 ¢m wide, mosdy with acuminate ups, drooping from the middle.
Inflorescence interfoliar; peduncle heavy, bright yellow, tomentose cutside, expanded
portion ol e nflorescence about 125 cm long; rachillae simple, upto R
in number; cach upto 60 cm long. Male flowers 7-10 mm long on upper

nart, 11-16 mm long on lower part, female flowers ovoid, 4.5-6 mm lono
part, 11 ng pa femaie llowers ovold, 4.0-4 mm long,

4-6 mm wide at middle, Ripe fruits orange-ycllow in colour, ovoid, 2-
26 cm long, 1.2-1.6 cm wide a middle, shg,hlly beaked, mesocarp fleshy

ﬁhrnllt. endocnm thirk vory I!‘I‘l"ﬂ'lll in cha
LT T L ol t FLLR W ALy "\'l.r l.l!l-l.l +hl [ L]

Flowering & Fruiting : March-May: October-February,
Distribution ;| BRa7L

Cultivation : 11 is not cxactly known when this species was introduced in
India. Two old trees are seen in the Garden in fromt of Geological Survey of

Tt

Garden, Howrah, A small averue of this species s scen in Lalbag Garden,
Bangulore. Thix species was reintroduced in the Indian Bolsnic Garden, Howrah
in 1978. The yourper baich of wees are seen in the Palmetum and in division
25, all are fontitlc now. It prefcrs 10 grow in areas with moist soil and plenty

of sunshinc. A moderately fast growing palm.

Syagros schizophylta (Marl} Glassman Arikury Palm.

Solicary ulr‘ﬂ(tﬂr |rr~“|r'r'fn| ninnate leavee mon
'H'\(!!HIIJ ||||||||| b F LA 1o ) L L )

: ut 2-
4 m long, covered with old dried, somewhat crect Icaf hm.cs. armanged in distinct
spiral fushion,  Leaves, 10 2.5 m long, slightly crect 10 arching at lips; petiole
slender, about 1 m long, armed with short, curved spines for most of length;
keaflets durk green, lincar about SO on cach side of the ruchis, unclustered; each

60-68 cm long, about § cm wide at middie, obliquc at apices. Inflorescence
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interfoliar, 10 150 ¢m long; peduncutar bract with long slender stalk, pale yellow,
beaked at apex; fertile portion of inflorescence, to 60 ¢cm long; rachillag simple
on the uwpper part of the long peduncle; each, to 30 cm long, pale yellow in
colour. Male flowers, to 7 mm long; pistiliode conspicuous., Female flowers
ovoid, slightly larger than males, about 16 in number per rachilla. Fruits bright
orange-yellow in colour, ellipsoid, 2 cm x I cm.  Sced with endocarp globose
with 3 distincl pores; eadosperm ruminate.

Flowering & Fruiting :  July-October, December-March.
Disiribution : Brazl,

Cultivation : Nol common in cultivation. A small number of tees exist
m the indian Botanic Garden, Howrah. Thrives best on moist loamy soil in
parual shade. Very slow growing palm thercfore best suited for growing in pots.

Tribe : Areceace

Slender 10 robust, acaulescent, creeping or erect, pleonanthic, Leaves pinnale
or pinnately ribbed; reduplicale.  Inflorescence bisexual, prophyll vswally large,
bicarinatc or small enclosed within leafsheath, with large peduncular bract or with
only prophyll. Inflorescence spicate or branched; pistillaie flower almost always

with imbricate scpals and petals.  Fruit mosdy l-seeded, rarcly 2-seeded.

Key to the Genera

ia. Toflorescence infrafoliar (below the crown); crownshaft distingt, . . 2

1. Inllorcscence tnierfoliar (within the crown); crownshaft not distinct or

absent .. 17
2a. Endosperm in sced ruminate v 3
2b. Endosperm in scod homogeneous . 12
3a. Inllorescence with only large prophyll Lo A
3b. InNorescence with prophyll and distinct peduncular bracts ... 3

4a. Female flowers larger than males, situaicd mostly from base 1o middle
ol 1he rachillse, Male flowers mostly distat ., . Areca

4b. Female flowers smaller than males or ¢qual 10 males but not restricted
o basul porion of the rachillac only . . Jdinanga
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5a. In male flowers stamens more than six in number ... 6
5b. In male Nowers stamens not more than six in number L 10
Ba. Leaflets strongly | nerved, acuminate, attenuate at apices c. . 7
6b. Leallels many nerved, jagged or praemorsed at apices . 9
7a. Fruils ovpid, more than 3 cm long ... 8
7b. Fruits globose, less than 2 ¢m in diameter . . . Archontophoenix

8a. Female flowers larger than males, protogynous, Fruits oveid, deep scarlet
in colour 5-7 cm x 4 cm . . . Acitinorhytis

8b. Female Mowers not larger than males, not protogynous.  Fruits ovoid,
decp crimson in colour, 3-3.5 X 1.5 ¢m . . . Veitchia

9a. Lcallets broadly jagged and splitted into smaller 1 nerved narrow

sgoments . . . Norpunbya

Ob. Lcallets tapering at both ends, undivided, wruncate at apices
. . . Prychosperma (elegans)

10a. Lealicts regularly pinnate, 1-3 nerved, acuminate, terminal leaflets not
conliucnt R

10b. ILecallets irregularly pinnate, usually § nerved, obliquety fruncate at apices:
terminal 1eallets confluent . . . Hydriastele

11a, Lcallets prominently t nerved; crownshaft wbular, compact. Mature fruits

ellipsoid, deep green to blackish in colour . . . Dictyosperma
———HbLeallets prominently 3 nerved; crownshaft loese rot perlectly ———

Lubular . . . Rhopalablaste

12a. Stem cluster forming or solilary; leaflels pracmorse at apices. Sced sulcate

.. Ptychosperma

12b. S1em always solitary. columner. Seed non sulcate .. 13

13a. Lecaves entire, ovate, many nerved; free marginal portion bifid; petiole

and rachis covered with fong and short spmes. . . Phoenicophorium
13b. lLeaves repularly pinnate; petiole and rachis smooth ... 14
14a. Flower clusters pitted . . . Bentingkia
14b. Flower clusters superficial A

15a. Leuflets acuminate, splitted at apices R I+




Arenga wightii Gniff.

Caryota obtusa GrifT,
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Bentinckia condapanna Berry ex Roxb.



Dictyosperma album (Borg.) Wendl.



MANUAL OF CULTIVATED PALMS 11

15b. Leaflets acuminate, not sphited at apices, mostly eroscd; crownshaft loose,
not perfectly tubular . . . Carpentaria

16a. Stem all, columner with very large cylindncal crownshaft . . . Roystonea

16h, Stem not tall and robust; crownshaft not cylindncal, more or less swollen

at middle; leaves ascending . . . Rhopalostylis
174, Intlorescence simple, spicate; crownshaft not distinct. . . Calyptrocalyx
17b, Inflorescence much branched ... 1B

18a. Inflorescence with short peduncle and many simple spicate {lower
branches .« . Haweia

18h. Inflorescence compact, decompound ..o 19

19a. Stem ¢lusicrforming, rarely solitary.  Mamre fruite broadly ellipsoid or
obliquely cllipsoid, pale green to decp green in colour; endosperm whitc
homogencous ... Chrysalidocarpus

19h, Stem solitary.  Mature fruits pale green, pisiform, cndosperm
rurninale .« Heterospathe

Solitary palms, mostly wll with elongated, green, slender crownshaft.  In-
florescence infrafoliar, much branched, held horizentally: prophyll large, bicarinale,
green, st bract also large, both cover the Tlower branches  for a long time after
Cxposure from leal sheath. Flowers spirally disposed on machillae, in iriads, at
least from base 10 middle porten of the rachilla; distal Mowers are paired males.,
FruiFs larpe, ovoid, smooth outside,  Seed with lateral car ;. endosperm decply

TUiNGIC.

Disiribution : Soromus Istanns, New Guisea, 1 ospecies culivated in the
Indian Botunic Gurden, Howrah and Experimental Gardens of Central Plantation
Crops Rescarch Instinte, Kasaragod, Kerala

Uses - Sced v consumed as masticatory and sometimes used as substitute
G‘f Areramn

Actinorhyiis calapparia (Bl.) Wendl.

Tali, slender, monoecious palm.  Stem, to 20 m {ong, about 30 cm in diameter
near the base, distinctly annulate, light brown in coloor. Crownshafl slender,
long, not swollen al base.  Leaves very graceful about 3 m long, held more
or less horizontally, with the middle 10 upper part curved inwards; leatlels crowded
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on the ruchis, lingar-fanceolale, acuminate, 60-80 cm long, abouwt 4 cm broad
al middle, slightly bluish-green in colour. Inflorescence infrafoliur, about 1.5
cm long when (ully open; prophyll and first peduncular bract green, papery, caducous,

2040 e long flower hranches creamy 'l.'l..l'l"lill" qhnhﬂu rlrnnnln:r ﬂn.umr clusters
A T Wl R lullb FALS Y 4l L R L Ll LS ) ; WA RS I.fr bl L

in triads with 2 lateral male flowers and a middle female ﬂowers or paired males
at the distal part of the rachilla. Male flowers about 8 mm long; sepals 3, thick,
1'{‘!]'IlllJl'Il'l IIHUTILJIC PCldI.S (]CEFIY 3 pHIUlL., stamens about JU 1II IIUIIID\J anihers
lincar. Female flowers much longer than males, subglobose; sepals 3, scale like;
petals 3 stightly longer than sepals; staminodes conspicuous. Ripe fruits egg
shaped, orange red 10 deep scarlet in colour 7-8 ¢m x 4 cm, secd globose about

2.3 cm in diamcter; ¢ndosperm decply ruminate.

Flowering & Fruiting : February-April; Scptember - December. (Mode of
anthesis prolegynous).

Distribution - SoLoMos Istanps, New Guinea.

Cultivation : Not common in cuoltivation in Indiz. A few adult trees were
secn in the Experimental Gardens of Central Plantation Crops Rescarch Instituie,
Kasaragod and Vitul, This specics can be grown for landscape beautification,
This clegant paim s casily confused with the Arcca catechu.

{/ses : Broken sceds arc adulturated with belel nuts.

Archontophoenix Wendl.

Stem columner, sometimes with bole at base, upperpart distinctly annulate.
Leaves pinnate, arching; leaflets linear, green, reduplicately folded; tip of the
lcaflets sulf or drooping. Inflorescence infraloliar;  unopened inflorescence
covercd with large green prophyll and larger hicarinate peduncular bracis;
flower branchcs much ramilied, satin white in colour.  Flower clusters in
triads with & msddle female flower and laleral male flowers, protandrous,
lilac 10 whitc in colour at amhesis, Male flowers 3, angled in bud, not
exactly in the same line with the female Mowers; scpals 3, imbricate, petals
3, valvale; stamens 8-24; pistillode prominent.  Female flowers smaller than
males, scpals and peiats 3 cach, imbricate, almost similar in size; ovary
3 angled.  Ripe fruits globose, l-sceded, deep red in colour; mesocarp
fibrous, thin laycred; cndosperm in sced ruminatc. Eophyll bilobed.

Distribuion : EASTERN AUSTRALIA, 2 specics.  Both the species are cultivated
in India,
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Key tao the Species

la. Stem distinelly annolate; leaflets deep green abave, pale green below:
latcral nerves in leallets prominent on upperside, flowers white
. alexandrae

1b. Swem faintly annulate; lcallets deep green on beth sides, lateral ncrves
less conspicuous: Mowers while 10 lilac al anthesis. . . cunninghamiana

Archontophocnix alexandrae (F. Mucll.y Wendl, ¢t Drude King Plam.

Solitary pinnate leaved monoccious palm. Swm crect abont 6 m leng, abont
35 em i diameter near base, distinetly annulate, greyvish, smooth with distinct
bole at buse.  ILeaves pinnate, erect to arching, about 2.5 m long, crownshaft
cylindrical, compact about 1.5 m long; leallets lincar, bilarious, aliernate, 10 90
cm long, 5 cm broad at middle, reduplicately folded a1 basc, deep green upper,
pale green below; midnerve and Lieral nerves conspicuous on upper side; Up
of the leaflets stifl. Inflorescence infrafoliar ; prophytl lurge, bicarinate, spaluliform,
deep green in colouwr, leathery, about 60 ¢m long when unopened; peduncular
bract large, leathery, green; bath prophyll and peduncular bract caduceus; flower
branches decompound, pendulous, Nattened, wrning 1o decp green in fruiting; flower
clusters in wriad of 2 lateral male flowers and a middie female Mower, protandrous.
Male (lowers slightly angular in bud, while about 8 mun long; stamens many,
pistillode tilwnentous slightly fonger than stmens,  Femade tlowers smaller than
males; stigima expands at anthesis.  Ripe fruits globose, deep red in colour, 1.4
cm in dharcter; mesocarp pulpy, with anasiomosing libres slightly adhering Lo
seed cous seed one, globose; endocarp brittle.

Flowering & Frufting @ February-Sepiember 3 December-January.

Lisirdtion 1 Easiers AusiratIa.  Inits matural hahitats is commonly found
i crecks und in riverine closed forests.

Cultivation - Inroduced in the Indian Botanic Garden, Howrah in 1978 through
seeds received from the Brishane Botanie Garden, Auwswaba, A moderiely st
gr-:)wing pali, s pinnate leaves are ornamental and gracetul. In the tocal climite
I grows i the open where the soil is sufficiently moist. This species s usclul

Y . BT P Toany: oaegarsg: o . x +

Uses @ Other uses unknown.

Archontophaenix cunninghamiana (Wendl) Wendl, et Drude

Solitiry, pisnate leaves monoecious patm.  Stem slender, ercet, 18-15 m
bong, about 30 ¢ in diameter near base, not deeply annulate, bole not conspicuous,
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Leaves pinnate, arching, 3-5 m long; lcaflets lincar-lanccolate, bitarious, 1.2
m long, 3.5 ¢m  broad at middie, light green in colour, smoeth, pointed
al apices; midnerve conspicucus on both sides, scurfy on lower side;, lateral
nerves inconspicuous.  Inflorescence infrafoliar, shghtly ascending at emergence,
decompound; prophyll large green, bicarinate encloses the peduncular bract;
peduncular bract leathery almost same size of prophyll; rachillac satin white
i colour, smooth 1o shightly pubescent; flower clusiers i trisd of 2 Taleral
male flowers and g muddle female Nower; male lowers angular in bud, about
5 mm long, pelals devender coloured; stamens many; female flowers more
or less globose. Ripe fruits globose; cherry red i colour, 1.5 ¢m in diameler,
measocarp pulpy with loose anastomosing fibres not adherent o seed  coat.

Flowering & Frufting - T-ebruary-August.
Distribution © EASTERN AUSTRALIA,

tan Rowane Gard
i 4 E19 |. [Feta

Ar .‘nnm;;}mumx ufr:mndrm* ln CdLh
ing f '

LHH 1 :;Fm.—-
minae qiter

:—
£
£
E

2z,

sowmp. It s expected that within next few years lhl'» specics will be common
i LUE!I‘LJIIUII In the kwal climate the prophyll LU‘»LTII’IE, the peduncular bract

e osen e b e n v tha VO ﬂ/\u.n h.—-xn-‘hn‘-

C I_J'LLIL][[LU{“] (] ] {,ILI, \,II\,IHF‘SII E_ LIII,.. }l]u [N R LR L LAk BIL.

&
18 pu:-.hul cout through a shit made on the upper part of the prophyll, the dry
prophyll and peduncle brict remain anached with the peduncle for some time.

{/sey o Unknown.

Areca L.

Sohtary or cluster-lorming, pinnate leaved, monoccious palm.  Stem mostly
erect, annulate, smooth: crownshalt disunct,  Leaves with prominent basal sheath;
leaflews viwen jointed.  Inflorescence infrafoliar, monoccious, decompound with
solitary prophyll acls as cover of the growing inflorescence; prophyll large, green,
bicarinate, leathery o papery, caducous, peduncular bract absent;, female Gowers
mostly to the baxal portion of the ultimate fower branches (rachitla) Larger than
males , ovary 1 - Joculed | male flowers minute, disial on the Abhiform ulumale
flower branches (rachilla); stamens 3-6. Fruils ovoud, ablong or ellipsoid; mesocanp
fibrous; ~eed with thin endocarp; endosperm deeply  tuminate.

Dovirhunion - Ispo-Maraysia, Asia, Pruvieeeses, Masesia, QO0EANIA, AUSTRALIAL
48 speaes. 3 species wild and sermiwald ain India and 4 species culuvated as
omamenial or cconomic patms,
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Usex . The genus comains palms of cconomic imporance.  Seeds conlain
several useful alkaloids of medicinal and industrial imponance.

Key to the Species
la. Stem selitary, deeply annulate .3
1h. Stem moslly sucker forming, rarcly solitary L2

24. Sicm crect or slightly inclined, slendcer lealblade with mostly jointed pinnag,
sometimes pale green: ripe lruils cllipsoid, bright red in coloor, truncate
at base . . . triandra

2b. Stem not wfied, sometmes solitary, erect; leaf with pinnac frce, many
nerved; ripes fruits deep red, ellipsoid, tapering at both ends . . . nagensis

3a. Swem olive green in colour, wll; pinaac more or less regularly multinerved;
ripe fruits ovoid, bright scarlet in ¢colour, 3-4 cm long, lip of Lthe fruil
mamil late .. . catechit

3b. Stem yellow o yellowish green, dwarl; pinnac mosily jointed multinerved
scpments; npe [ruils ellspseid, yellowish orange in colour, about 4 ¢m
lang, 2.5 cm wide; tip of the fruit some what incurved. .. macrocalyx

Areca calechu Linn, Betelnut Palm, Supari {Beng) Gua (Assam).

Stem solitary, erect about 10 m long, to 15 cm in diameter near base; basal
poruon: of the sicm somenimes twes o dull grey; crownshafi cylindrical to venincose
when flowering, deep green in colour.  Leaves pinnaile with various lengths, erect
Lo arching, rather sherl petioled; pinnae lincar about 1 m iong, closcly packed,
Suff, deilecting above the midsib. Inflorescence infrafoliar, opens after detahment
of large, groen bicarinate prophyll; flower branches light green to deep green;
rachillac Mliform; flower clusters filling ino depressions of the rachillae; male
fMlowers numerous, lcmon yellow in colour, mostly in pairs and closely packed
al lhl?, divial nmn

...... e

larger than males, mostly proximal, tiny male flowers on  two sides of female
flowers are highly deciduous; ripe fruits ovoid 4 cm x 3 cm; mesocarp highly

rt of mehilla, fantly odorone at anthecicss female flowers much
{ ol 1lla, laintly 5 5] Iomaic flowers much

LA RN AENE, JFARLELE AP AR EE AR LR R R LR )
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uminate,
Flowering & Fruiting ©  June-December,
Distribution - TroPical. Asia.

Cultivation : Onc of the most widely cuitivaled economic palms,
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Cl:lll;‘l scason. Dried immanure nuts are also chewed by the local people in Dd:‘_]cc]mg
for warming up of the body during scvere cold. Areca catechu nuts arc also

the tribals of Andaman and Nicobar Ielands, Mawre stems of |1n‘nrru‘!|mrn.r.ﬂ
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trees are used Tor making pitlars, roof beams of thatched hwts. Ona a field trip
in South [ndia onc of the authors (SKB) along with his companion were scrved
food in o village house using nicely cut leaf sheaths of Areca catechu as plates.
Sceds wlse contain several slkaloids that have medicina use.

Areca macrocalyx Zipp. ¢x Bl

Stem soliary, slender, 1o 5 m long about 15 ¢m in diameter near base; crownshaft
distincy, vylindrical, deep green in colour. Leaves pinnate, ascending with a short
stoul peuiele; deafiets Tincar closely packed, or uncqually jointed segments; cach
acuminate at apex about 1 m leng; erminal lcaflels joinled by their sides o
form two large mulinerved lobes, cuspidate at their tips. Inforescence infrafoliar,
about 30 ¢cm long, simply brinched: prophyll bicarinate; male flowers minute,
distal, Temale flowers many umes larger than males; npe fruits ellipsoid to ovoid,
4 om x I cm ;osugmatic portion somewhat incurved, aticnuate with rounded
projection in the middle; seed conical, 2 em long; endosperm deeply ruminate,

Flowertng & Fruiting © February-November.,

Disiribmtion : Niew Guisia,

Crdtivation : ¥Yery rare in cultivation, Tntroduced in the Indian Botanic Garden,
Howrah inn the year 1973 through seeds received Papun New Guinea. This species
15 also introduced in the Experimental Gardens of Central Plantiion Crops Rescarch
Institule ot Vatal, South Kanara. Ripe fruils rarcly occur in the Indian Botanic
Garden.  Not yet propagated from sceds.  Germination adjacent ligular type; fresh
seeds kes about 40 days 10 sprout.

Areca nagensis Grill. Naga Gra

FRYCOTYY BFPPOE PO |
OO LW LG S0 W ||-|| TUIMCEOLS UI-.ILR \u‘ﬂnl lllel

roots. ‘»t-.m ~1Lndr.r i 16 m dong.  Leaves pinnale, pinnatiscet; petiole about
I mlong: ruchas 1.5 m long, leaflew subopposite, alternme, Talcate. very acuminme,
o 60 ¢ long, about 4 ¢m broad at madklle, prominentty 3 nerved on upper
side: weminal lcatlews deeply bilobed, variously divided, cach division hidentale
at apices: the less divaded broader part of the blade obliguely runcate and irrcpalarly
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dentate,  Indlorescence infrafoliar, 1o 60 cm long when unopened from prophyll;
peduncle compressed. Male flowers in pairs, minule, mostly distal; female [lowers
much Lurger than males. Ripe truits cllipsoid, 2.5 ¢em x 1 ¢m, attcnuate at both
ends; stigmatic portion rosine, mamilflaie; sced erect, ovoid, endospenn ruminaie.

Flosvering & Fruting - March-June: Seplember,
Disiribpion © Isma (Naga Hill),

Cufuivarron - Not widely cultivated. A solilary specimen exist in the Large
Palm House of the Indian Botnic Garden, Howrah,  This species is very close
o Arcca triandra, excepling ils siems are wller and having well dissected keaves.

Uses © Nuls are cdible as masticatory.

Netes - Due o ahsence ol reeent collection is present population in the
wild is wnknown., Some [ragmentary colleclions arc available withoul flower
and fruils.

Areca trinndra Roxb. Bon Gua (Assam).

A clusterforming dwarf o bushy palm; siem slender, crect or slightly bent,
e 3 m long, 3-3.5 cm in diameter near base; crownshafl slightly ventricose, green.
Leaves pinnute, arching, light green in colour 10 3 m long; lcallets subopposite,

ﬂh'cm'«"m !ti‘lCHT‘Cﬂ'\‘i{ﬁqu, acuminate, broud at busc, F""‘!HIHC?‘:U:{ nerved on upper

side; terminal leaflets jointed, broad, deeply divided, lobed; cach lobe truncate
with bidentate marging.  Inflorescence infrafolias, 0 40 cm long when unopened;
prophyll dight green, teathery, bicarinaic; Nower branches pale yellow 10 whitish
when opencd; rachillae filiforn: maic flowers minule, in pairs, creamy while,
odorous at unthesis; sepals 3, minute ovate: pelals 3, oblong, obtuse, valvaic;
Slamens 3, opposite W petals; fitaments short, connate at base: pistillode rudimentary;
female (owers many mecs lorger than males, proximal; sepals 3, deep green,
MOEC or less circular in outling, imbricite: petals 3, imbricate or rarcly twisted;
staminades 6, conspiceous; ovary 1-loculed, 1-ovuled; stigma with uncqual lobes,

Flowering & Frudting © Febmary-June; September-November.
Diseribmaiion © Ispia 1o MAlAYA.
Cultivation : Cultivated as omamental green house plant. This species s

tommon in the Indian Bownic Garden, Howrah where il is mostly grown on
moist soil under the shade of large trees.
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U/ses : Nuts are favourite to the tribals of Andaman and Nicobar Islands,
they usc it as masticatory.

Bentinckia Berry ex Roxb.

Tall, solitary, pinnate leaved moncecious palm. Stem tall, annulate, swollen
at basc; crownshaft distinct, cylindrical, green, Leaves light green, pinnate, arching,
with persisient lorae, petiole stout, short, roundexd below. Inflorescence infrafoliar,
monoecious, decompound, on a short flatiened peduncle; rachis compressed; flower
branches white; prophyll large bicarinate, with large solitary peduncular bract acts

as cover; both caducous afier emergence of fiower branches; flowers in clusters,
bractcolate, pitted; each pit with 2-marginal lip-like structure; male flowers
glumaccous, sepals 3, oblong, obtuse, connale at base, imbricate; petals 3, connate;
stamens 6, anthers versatite, pisullode conical; female flowers ovoid; sepals 3,

Ahinons rednde T Aomvedata:s claminndse B war Frate numard a4 enhalahocs
Ui, jRkns O, CONYORILE, 5uafiinadss 4O, nuuuw, RS OYoilG 10 auuﬁluwa\.'

deep scarlet to deep brown when ripe; seed globose; endosperm white, hormogeneous.

Distribution : Inpta (Nicobar Islands and Weslem Ghats of the maintand of
India). 2 specics.

Cultivaiion : Not widely cultivaied.

Uses : Endosperm contains good amount of fat and tasic like dry coconut
meat. Tree sguirrels and bats are fond of cating the [ruits.

Key to the Sepecies

la. Siem robust ; leaves long, arching ; flower branches yellowish-while. Ripe
fruits sub-globose, deep brown . . . nicobarica

1b. Stem  slender; leaves smaller than other species, not perfectly
arching, evenly projected from the top of the siem. Flower branches

lioht ninlk arcamnd nite RBina Froile daan e~rarlat nuntd elightly
Pl fik  LrFiNEm BN AFLNEINS Prea l\llJ\.f [ AR R Y] 'ul.r'ul.l' Sl Ly U'Iuju .)II.EIILIJ
compressed . . . condapanna

Bentinckia condapanna Berry ex Roxb. Condapani (Tamil),

Solitary slender stemmed monoccious palm; siem erect, 1o 8 m long, about
20 cm n diameier necar base; crownshafl cylindrical about | m long. Leaves
pinnatc, 1-1.5m long, ascending to spreading in all direction; leallets lincar, acuminate,
decp green in colour, to B0 ¢m long, 10 4 cm broad at middle, reduplicately
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folded ncar the point of atachment, midnerve conspicuons on upper side; Lip
of the [caflets bifurcating into long narrow lobes. Inflorescence infrafoliar,
decompaound; prophyll and peduncular bract large bicarinaic, 25-30 cm long, fall
off aflier emergence of flower branches; peduncic flatened, decp green in colour,
about 4.5 cin long; basal flower branches bracteate, divided upto 4ih order. In
male Nowers petals slightly purple in colour, twice longer than scpals; female
flowers ovoid 10 globose; staminodes 6, minate,  Fruit ovoid, t4 x 7-8 mm
with perianth persistent in ripe fruits; sced ovoid, & mm long, endocarp brittle;
endosperm while, homogencous.

f-'":’:';"u.irr':’rig & Fruieing - April-Scepiermber; Noven

Distribution : INnoia (Western Ghats).  Endemig,

Ciltivaiion © Noi common in culiivation. A small number of trees exist
in Bonachord Estate in Kerala, It is also cultivated in the Indian Botanic Garden,
Howrah and in the Experimental Garden of Botanical Survey of India at Yarcaud,
Tamil Nagu,

Uses o This specics can be grown as omamental palm in large and small
gardens i the coastal arcas of India, It is susceptible to drought.

Note  Bentinckia condapanna occurs in the border arcas of Tamil Nadu and
Kerala, nawrally grows on the slopes of moist hills. The specific epithet is
dericved from (wo Malayalam words, *Conda’ and "Pana’. The word Conda
applied 1 casual knot in the hair styles of South Indian woman probably for

%LS apparcnt similarity with the shape of just emerged flower branches of the
Inflorescence.  The word Pana means palm.

Bentinckia nicobarica {Kurz) Becc.

_S““l‘df}’ lull palm; siem columner, distinctly annulate, to 20 m long, w 40
i i diameter near basc; crownshaft cylindrical, green, aboui 1 m long. Leaves
ﬂscen_ding lo arching, about 2.5 m long; leaflets closely packed, linear-lunceolate,
auminate, allernate to subopposite in adult trees; lawrally jointed in younger

y'tflnLq. A0-60 cm long with conspicuous midnerve on upper side; terminal Icaflets
Jointed. Inflorescence infrafolir, decompound; prophyll and peduncular bract large,
green, bicarinatc, spatuliform; flower branches greenish yellow; ultimate flower
branches (rachiilac) slightly inscried at the point of attachment; flowers bracteolate.
In female ftower sepals orbicular, imbricate; petals 3, orbicular, obtuse, leathery.
light bl“uwn in colour, cach about 3 mm long. Ripe fruits subglobose, deep
brown in colour ; mesocarp (ibrous; endocarp brittie; seed ovoid 8-9 mm long;

endosperm while, homogencous.
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Disiribution : Isma (Nicobar Islands). Endemic.

Cultivation : Cultivated 45 omamcental palm in the Indian Botanic Gaden,
Howrah and other major gardens in India,

Uses » This species can be grown as avenue trees along the path ways, driveways
etc. I is also susceptible 1o draught.

Calyptrocalyx spicatus (Lamk.) Bl

Solitary wall palm. Stem ercct, faintly annulate, about 18 ¢m in diamcier
near base, dark grey in colour. Crownshaft absent. Leaves pinnate, ascending
to horizontal from the stem; lcafblade oblong in outline, about 2 m long; leafsheath
leathery, short, scurly outside; leafleis bifarious, linear, to 90 ¢m long, 4-5 ¢m
broad at middle, slightly drooping {rom the rachis; tip of the leaflets divided
inte short, uncqual 1ecth; basal and apical leaflets shorter and narrower, Inflorescence
interloliur, simple, whip-like, about 2 m long; prophyll shoricr than peduncular
bract, permanently atiached with the peduncie and hidden under the Icafsheath,
Flowers unisexual, sunken in cavities; each cavity with a lip-like outgrowth on
lower side, Male flowers angular, about 5 mm long; sepals 3, uncqual, fleshy,
imbricale; inncrmost scpal obovate; petals 3, twice longer than sepals; stamens
many, borne on fleshy dise; pistiliode with 3 conspicuous points; female flowers
shorier thun males, globose. Fruits not scen.

Flowering & Fruiting : January-February, No setting of fruits seen in the
plant cultivated in the Large Palm House of the Indian Botanic Garden, Howrah,

Distribution © NEw GUINEA.
Cultivation ; Rare in India. Difficult to grow in the open.

U/sex : Unknown.

Carpenlaria acuminata Becc.

Solitary tall palm. Stem columner with distinct bole at base, prominently
annulaic, o 15 m long, 25 cm in diameter near base; crownshaft not compact
morc or less ventricose in shape. Leaves pinnate, to 3 m long, shortly petioled;
leaflcls lincar, Maccid, numerous, to 1 m long, 3.4 cm broad at middle, prominently
L-nerved on upper side; tip of the leallets unequally bifid, praemorsed or sharply
toothed al apices. Inflorescence infrafoliar, decompound; prophyll large, spatuliform,
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leathery, bicarinate, about 60 cm long, to 20 cm broad at middle; rachillae satin
white in colour: {lower clusters in triads of two lateral male flowers and a middle
female llower; flower clusters spirally disposed. Male flower bud ellipsoid, 1t
mm X 5 mm; stamens ¢xserled at anthesis; filaments filiform; pistillode fitiform,
longer (than filwnents; sepals 3, scale-like, imbricate, petals 3, abont 6 mm long,
oblong; female flowers globose, scpals and petals imbricale. Ripe fruits deep
crimson in colout, ovold, 2 cm x 1.5 cm, with distinct tuberculate stigmatic remains;
mesocarp thinly pulpy; endocarp brittle; seed ovoid; cndosperm white, homogeneous;
fruiting perianth bright yellow in colouwr.

Distribution ;. Austraua.  In its natural habitae it grdws along the bank of
strecams at low clevation usually along brakish waler estuaries.

Culuvation © A [ast growing palm, preflers 10 grow in semishade and on
meist soil but not on waier [ogged soil. A handsome omamental palm of the
humid tropics. For long years this specics was insufficiently known to the botanists.
[1s identity was correctly established after its rediscovery from the northem teritory
of Austraba (Moore 1973),

Chambeyronia macrocarpa (A. Brognicert) Vieillard ex Becc.

Solitary unarmed, pleconanthic, monoecious palm; stem erect annulate, swollen
at base, Leaves regularly pionate, curved, young Icaves with reddish leafsheaths;
petiole channelled above, rounded below: lower surface covered with minute scales;
leaflels lincar-oblong, to 90 c¢m long, acute to acuminate at apices (staminate
flowers asymmelricy; sepals acuie; petals angled; pistillode absent.  Fruit globose;
mesocurp with dispersed 1anin cells, fibres ofien thickened, adherent 10 endocarp
throughout).

Flowering & Fruiting © Not yet flowering or fruiting in the Indian Botanic
Garden, Howrah,

Disiribution : New CaLeponia,  Endemic,

Cultivation : A single poitcd plant exist in the Indian Botanic Garden, Howrah,
introduced in 1982 through seed.

Chrysalidocarpus Wendl,

Clusterforming or rarely solilary, pinnate leaved mongecious palm., Stem slender
to maderalely thick, somelimes ercet, columner, mostly anaulate; crownshafi distinct
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but not perfectly cylindrical or well defined. Leaves pinnate; lcaflets lincar, narrow,
sometimes forked at epices, deflected from this rachis in diffcrent plancs.
Inflorescence inlerfoliar, decotmpound, monoecious; prophyll leathery, smaller than
{irst peduncular bract; flower clusters mostly in triad of 2 lateral male flowers
and a middle female flower or paired male flowers arranged spirally. Male flowers
globose in bud; sepals 3, imbricate, petals 3, much longer than sepals, valvate;
stamens 8, anthers sagittate at base, versatle. Female flowers smaller than males;
sepals 3, imbricaie, petals 3 imbricate; ovary 3 loculed with 2 abortive carpeis.
Fruits 1-seeded, fieshy, ovoid, oblong; seed oblong; endosperm white, homogencous.

Distribution : Pumsa, CoMoros Ist.AND, Mapacascar. Also found largely in
cultivation. 20 specics. 2 species and a variety exist in the indian Bolunic
Garden, Howrah.,

Pollen grains - Elliptic monosulcate, rarely triangular monosulcalc.

Key to the Species

la, Leaflets in pairs on cuch side of the rachis, equidistant. Inflorcscence

intarfoline a1l smarranes nfrafndiar i frnling: rednnels B 1ot vnallownch
el ivhial an CHCTEUHLG, ulalinial W ITULINE, PROUNMCIE sON Y, oy, YOuUDWIAN

in colour; ulumaute flower branches simple. Ripe fruits ovoid, bright yellow
in colour .o lutescens

1b. Lceaflets in groups, projecting Lo different ptanes from the rachis. Inflorescence
always interfoliar; peduncle shorter, heavy, green, thickly covered with
dark brown scurfs; flower branches much ramified.  Ripe fruits obhqucly
oblonhg, green . . . madagascariensis

Chrysalidocarpus lutescens Wendl.

Clusierforming, moroccious, pinnate leaved palm.  Stem yellowish green in
colour, more or less smooth cutside, about 6 m long, about 5 cm in diamcter
near base; cleaner portion of (he stem distinctly annulate, with numcrous sucker
shoots developing from the base. Leaves pinmate, arching, 6-7 in number per
crown; lcalsheath cylindrical about 40 cm long, ycllnwish—grecnr in colour; leaflets
yellowish-green, to 60 cm Jong, aboul 3 cm broad at middle, morc or less stiff,
acuminate, unegually bifid at apices; midnerve yellowish, prominent on upper
side. Inflorescence interfoliar at emergence; peduncie and flower branches arching
and pendulous, about 1 m long; first peduncular bract bicarinate, caducous, Male
flowers 3.5 mm long; scpals 3, cach about 1 mm long, orbicular, imbricale; petals
3, longer than sepals, obtuse, incurved, valvate; stamens 6: filaments {iliform;
pistillode as long as stamens.  Female flowers about 3 mm long, curved; sepals
and petals imbricate.  Ripe fruit ovoid about 2 cm long, 1 cm broad a1 middic,
seed ovoid.
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Flowering & Fruting @ January-March; May-July.

Cultivation : Onc of the most widely cultivaicd ormamental palms. This speeies
can be grown as indoor poted plant and for decorating varandah, patio cle. Prefers
1o grow healthy n semishade. Forking of stem necar the ground level amd above
is a common leature in this palm.

Usex - Other uses wunknown.

Chrysalidocarpus madagascariensis Bece.

Cluster{onming, pinnate Jeaved monocciows palm,  Stem siender, anaulale on
upper parl, 6-7 cm in diameter near base.  Leaves ascending 10 arching, densely
pinnate; leafllets deep green in colour, iinear, acuminate, to 60 cm long, 1.5 ¢cm
broad a1 middle, midnerve prominent on upper side, margins ribbed, tip of the
leaflews bifid, Inflorescence interfoliar, decompeund about 120 cm leng; prophyll
and Ist peduncular bract leathery, pale green in colour, scurfy near base; primary
Rower branches slightly angular, light green in colonr; whimate fowcer branches
(rachillac) filiform, o 20 c¢m long. Flower clusters in triads, spirally arranged
on rachillae. Male flowers globose, sepals 3, orbicular, petals 3, double the length
of scpals; stamens 6, anthers oblong; pistillode trigonous. Femle flowers ovoid;
scpals 3, orbicular; petts 3, orbicular, much longer than sepals, broad apiculate;
stigma lnang,ul.tr. staminodes 6, conspicuous.  Ripe fruits ovoud with atlenuate

seed rounded In cross section {loreie); f-rv_.rln;.r\r-rm deonly

[In b 2OC hbrn“‘:" FoUnGed 1IN Cross seotion LRl SeRhe f il il

I'urmu.cd on one side containing spongy tissue, otherwise white, homogencous,
Flowering & Fruting © January-June; August-October.

Disiribution : MADAGASCAR.

Culttvation . Very commen in cultvation. Can be grown outside in warm
arcas of high humidity, Cultivated in the Indian Botanic Garden, Howrah and
many privac and public gardens in Calcutta.  iInflorescences that emerge from
the later part of the flowering scason bear only paired male flowers with obscure
femaic (lower in the middle of the fMower clusters. These inflorescences wither
after completion of male anthesis. This apparent unisexual nature of the inflorescence
fcads w0 the misconception that the specics is dioccious.
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Chrysalidocarpus madagascariensis Bece. var. hacubensis Becc.

Stem solitary, erect, robust, distinetly annulate, about 25 ¢cm in diamcter near
base. Lcaves longer with thicker leafsheaths. Inflorescence interfoliar, massive,
decompound.

Distribution ; MADAGASCAR.

Cultivation : Nol common in cultivation. A few single stemmed robust form
exist 1n the Indian Botanie Garden, Howrah,

Cyrtostachys lakka Bece.  Sealing Wax Palm.

Clustrforming palm.  Stem slender with brillianily red crownshafts, to 10
m long, more or less crect, distinetly annulate, deep green in colour.  Leaves
pinnaie, ascending, about 1.5 m long; lcafsheaths, petiole, rchis; midnerves of
leallets brilliantly red in colour; leaflels linear, stiff, slightly projected upward,
deep green upper, greyish below, tip of the leaflets pointed. Inflorescence infrafoliar;
prophyll and pedunculur bract about 60 cm long, boat shaped; {lower branches
twice or thrice divided w fomn the rachiltac; {lower clusiers i wiad, slighily
sunken, spirally disposed. Male flowers with 15 siamens; filaments connate at
basc. Ripc fruits cllipsoid Lo ovoid, black with scarlet base abouwt 2 ¢m long;

seed ovoid about 8 mm long; cndosperm homogereous.

Distriinition © MALAYA PENINSULA, SINGAPORE,

Cuftivation ; This specics 18 of recent introduction and mostly grown in pots.
A few healthy clumps were seen in the garden of the water supply department
on Shiruvani hill in Tamii Nadu, said to have beer introduced in 1978, Sceds
germimates casily without treatment but scedlings dic in pots i the soil docs
not contain lateritc necessary 10 produce vigorous and heaithy scediings,  Peat
moss does not work well,  This species cun be grown successfully in a place
with lull sun, warm, with plenly of maoisture in the soil, Tt grows naturally
in acul soil therefore acwd fertilizers supplied frequently in pon-acid soil keep
the scaling wax palm healihy. Freguent sprays or soaking with nutritional sprays
and also with iron compound keep the colour bright.  Walering should be done
2-3 limes a day during dry months, In colder months a slightly warm water
should be used for soaking the soil because the plant loves heal and encourages
vigoreus suckering and growth.
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Dictyosperma album {Bory) Wend),

Soliwry, crect, pinnate leaved monoccious palm.  Stem dark grey in colour,
closcly und prominently annulate, about 15 m long, about 20 cm in diameler
near base; crownshaft greyish with powdery coating 1 m long. Leaves pinnate,
arching, 2,5 1w 3 m long, 5-6 in number per crown, Jeaflets bifarious, lincar
lanceolate, aenpate, 1o 30 ¢cm long, 2.5 cm wide at middle; mudnerve prominent
on upper side; wrminal lcaflets confluent; emerging leaflels ase jointed at their
apical part; detaches and free when fully expanded,  Inflorescence infrafoliar,
50-60 cm long, simply branched; propbyll bicarinate, leathery, 35-30 cm long,

l’) .fl"r'l 'l'l.l I al I"Y'i:l*r’!llj'\ .I"f'u'lh AT il'l !"rl1!"\llr' Ml"lll'l"ll'\l'lll"l'l" h'l"'.lr"'l |rarn-'= '.'Ihnll' 1 q
gl P ey AR ? e PR ] BT R ATRRSRAE ) p AL gl VAR L ey AR L

cmabove the prophyll; peduncle and flower branches deepy green; flower branches
hracleolue at base; Mower clusters in trizkls, bome aliermalely  in depression;
male flowcers usymmclri::ul ! ¢m long, angular in bud, deep green m colour,

11‘!1 f'!'f.l'l.l'l'l'\ T\ﬂl"l]t d‘! L i q T ]\. TILT \.""I]l]"l".l'l' “
LT lefhey SRhACTT, PRl oA o LHEAE ey YR Yl o

6, anthers lincar, Iargc pistillede shorter than lilamends, obscurely 3 dentate; fCrTldlC
Mowers elobose, sepals and peuals 3 cach, imbricate; stgma 3 fid; stminodes
6 denie. Rape fruils deep green o blackish, oblong-cllipsoid, 1.5-2 em X 7
mim, stigmatic remains protruded; mesocarp fibrous, endocarp shall-like; sced coat
anastomosing.  endosperm coarsely ruminale,

Floavering & Fruiring - November-Apnl; July-Seplember,
Distribution : MasCarReNe ISLANDS,

Cutrivation » Common in cultivation.  According to Moore (1979} this specics
15 threarened in its natural habitats and wikd planis are rarely seen in the Mascarenc
[slands. Very casy to grow in pots but require partiaf shade lor kcepmg 1he leaves
green.  Plinis require regular walering if planted m the open, direct exposuie
0 sun s harmiul to the palm in places where day wemperature 1s high and humidity
is poor, Very young plants have dark green lcaves with boght red nerves or
in some may have ormge coloured nerves.  Some varnictics have shorier and
slender siem, flowers are pinkish and petiole and rachis shghily pubescent on
lower side,

{/xes @ Very usclul for planting in the pardens as ornamental plant

[ . Ca o J PR o o
[eicrospatpe achelt,

Disiribittion | INpo-MALAYSIA, ASTA, PIIZIPINGS, MELANESIA, QCEANIA, AUSTRATIA
(Maore 1973). 32 specics. 1 species cudtivaled in the Indian Botanic Gurden,
Howrah,
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Heterospathe elata Schedl.

Solitary, tall, pinnate lcaved monoccious palm; crownshaft noi distinct.  Stem
slender, more or less smeoth on outer surface, faintly annplate, dull grey in colour,
5-7 m long to 30 ¢m in diametcr near basc.  Leaves pinnate, to 4 m long;
leafsheath non-tubular, leathery, olive green in colour with fibrous outgrowth from
marging; petiole slender more or less rounded, green in celour, scurly oulside;
leaflels about 65 pairs, evenly spaccd, linear with long peinted tip; each about
1 m long, about 4 ¢m wide at middle, arranged in one plane on rachis, plicate
M base; cmerging leaflets arc slightly pinkish brown in colour. Inflorescence
micrloliar at emergence, monoecious, about 160 ¢cm long; unopened inflorescence

ensiform; prophyll narrow, lalcale, w 40 ¢m fong, leathery, densely acutely out
side; peduncular bract aboul 15 cm above the prophyll; flower branches smooth,
whilc 10 pale yellow; flower clusiers in riad of two lateral male flowers and
a middle female Nower. Male flowers while; sepals 3, irnbricate, margins minutely
ciliate; pewls 3, ovate; stamens 6, filaments cxseried, anthers eblong; pistillode
truncale; lemale tlowers about 3 mm long, slightly ovoid; sepals and poetals 3
each, imbricate; staminodes 3; stigma curved. Ripe fruit green to pale green,
pisiform (pealike), about § mm in diameter; seed globose, about 5 mm in diameter,
endocarp scate like; endosperm ruminate.

Fowring & Fruiting  July-September; January-March.
Distribution | AMROINA.

Cudiivention @ Cultivated in the Indian Botanic Garden, Howrah, Not common

i cultivation. A moderately Tast growing palms, grows in the semishade condition
with plenty ol moisture in the soil, Benthal (1946) misinterpreted this palm
as Luterpe sp.

Howeia Beoo.

Solitary, pinnate leaved, mongecious palm; stem ¢ylindrical erect, slender:
crownshaft absent.  Leaves ascending Lo arching: petiole short or long; leaflets
Liccar, ascending  {rom the rachis, bifarious.  [nflorescence monoecious, simple,
spicale, or of mulupic spikes arising from a common stalk. Fruits ovoid to obloag,

Distribution : MELANESIA, OCEANIA AND MELANESIA, AUSTRALIA. 2 speeies,
2 spoecics celtivated in the Indian Botanic Garden, Howrah,
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Key to the Species

-
|z

a. Peclicle very short: leaves ascending and arching: leaflets somewhat

upright from the rachis; midnerve prominent on upper side of the
lcallets . . . belmoreana

b, Petiole tong, not strongly arching; lower icaves almost horizontal from
the stem; lcaflets not upright but {lai; midncrve pominent on both sidcs
ol the leaflets . . . fosteriana

Howeia belmoreana (C. Moore & F. Muell) Bece. Sentry Paim.

Solitury, slender, unarmed pinnate leaved palm. Stem erect, expanded al base,
prominendy ringed, 3-7 m long, crownshaft absent. Leaves pinnate, ascending,
arching from upper part of the petiole, aboust 5 m long; petiole, to 60 cm long,
34 ¢m wide al middle, preen on both sides; [eaflets linear, projecung upwards
from the rachis; closely placed, each 40-60 cm long, 3<4 cm wide at middle,
not spotied or scaly undemeath, acuminate at apex. Inflorescence interfoliar, spicate
about 1.5 m long. Ripe {ruits oblong, ovoid, 2.5-3 cm long, with sclid heak.

Distribtion : Lorn Howr [SLANDS

Cultivation : Rare in India. Difficult to grow in open,  Introduced in the
Indian Botunic Garden, Howrah in 1967. A very slow growing palm, performs
best in shade, suscepiible o waler logging.

Howeia fosteriana (F. Mucll) Becc.

Solitiry unarmed pinnate leaves monoecious palm. Stem erect, to 10 m long,
not cnlarged at base; crownshalt absent. Leaves pinnate about 3 m long, not
prominently arching; leaflels lincar, bifarious, alicrnaie, arranged in one plane,
green an hoth sides, cach 30-50 cm long, spotted and scaly undemeatk, Inflorescence
interfoliur, spicate. Fruit oblong, about 4 c¢m long, gradually wapering at apex,
not beaked.

Distribution @ Lorn Bowe Istasn,  Endemic,

Cultivation : Rare in India. Difficull to grow in the open. A few plants
exists in the Indian Bowanic Garden, Howrah, introduced in 1967  Seeds-of this
specics germinate without any special ireatment but the rate of growth of the
seedlings 1s very slow in comparison 10 most Arecoid spectes intreduced in India
s far. It can be best grown in the green houses. A very good ormamenial
palm. 1t prefers acid soil.

Uses - Unknown,
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Hydriastele Wendl, et Drude

Distribution ;| MreiaNgsia, OceaNia, AusTRALIA. 8 species. {Moore 1973).
1 specics cullivated in India.

Hydriastele microspadix (Becc.) Burret

Clusterforming, pinnate leaved monoecious patm. Stem erect, slender, greyish
brown in colour, distinctly annulate at naked portion, Leafsheath leathery, outer
surface thickly coated with dark brown felt and scales; upper part of the icafsheath

2-ligulaie; petiole olive green in colour; leaflets lincar, opposile to subopposite,
obliquely truncale and pracmorse at apices; erminal [eaflets jointed, Inflorescence
infrafoliar, about 35 cm long; prophyll oblong, to 35 cm long, 7 cm broad at
middlz; peduncle flat with two lateral notches at the point of attachment of prophyll
and peduncular bract; {lower branches (mchitlac) simple, fastigiate, 15-19 cm long,
anthesis protogynous, Flower clusters in triad, arranged in vertical rows; male
flowers asymmetric, creamy white; sepals 3, unegual; petals 3, acute; stamens
6; pistillode absent; female flowers comic, smaller than males; ovary 1-ovulate.
Ripe [ruits deep crimson, ovoid 12 mm x 6 mm; mecsocarp thinly pulpy, fibrous;
endocarp brittle; sced ovoid, 8 mm x 5 mm; secd coat anastomosing; endosperm

ruminglc.

flowering & Fruiting ; February-September; January-February,

Litstribufion - NEWGUINEA,

Cuftivation : A beautiful clusterforming palm almost like Ptychosperma
macarthurii 10 ity habit form, but its leaves are dcep greca with rust coloured
scales on the petiole,  Introduced in the Indian Botanic Garden, Howrah
in $965 through seeds received from New Guinca, This specics grows luxuriantly
in partinl shade at a place with moist soil.  Seceds germinate easily without

any trcatment only the seedlings require frequent waltering.

Normanbya F. Muell. ex Beec.

Distribution | MELANESIA, OCEANIA, AUSTRALIA. 1 specics (Moore 1973). 1
specics cullivated n the Indian Botanic Garden, Howrah,
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Normanbya normanbyi (ifill) Bailey

Sulitury, pinnu[e lcaved, mﬂnoccic-us palm Slem erect, 5-8 m lnng, about

green (o E,rc}mh green in L(‘.llf}ul' wslh fcll llki: codtmg ﬂulsldc. Lﬁdvcr. pmndte
about 2.5 m long; pelicle almost absent; in mature leaves leaflets 20-40 cm long,
arranged in groups of 1wo or more leallets; each attached at a common point,
their tips deflecled in different planes; leaflets cut off and jagged at apices, dark
green ahove, whitish below.  Inflorescence infrafoliar; peduncle short; prophyll
green, bicarinate, 30 cm long, aboul 5 cm wide a1 middie; detaches after opening;
peduncular bract green, elongated; primary flower branches angular, green in colour:
ultimate 1Tower branches (rachillac) fleshy: flower clusiers spirally, disposed, in
inad of 2 laeral male flowers and a middle female flower. Ripe froits pear
shaped, yellowish green, fleshy, 3-5 om long, 1.5 ¢m wide at middle; seed ovoid,

-

ridged ouwside, aboul 2 crn fong; cndosperm ruminate,
Flosvering & fruting - February-Seplember; January-March,

Disiribution © Austeania. In s nawral habitat it grows on moist soil close
K river or stream in swampy arcas and usually in gravelly alluvial soil in areas
where dry periods are not more than 40 days long.

Cultivanion : Introduced in the Indian Botanic Garden, Howrah in 1971 through
seeds received from Brisbane Botanic Garden, Australia. The large sceds germinite
after about 4 weeks.  For getting good survival of the scedlings, seed should
he planicd separalcly im polythene hag containing garden loam.  Partal shade

is the best place for slcady growth nf the scedimgs, A 1wo year old seedling
can be put in e a 30 em diameler pol or may be planted directly in the garden

sonl but must not be nlanicd where moisture levael of the sml s sc anty and |1|.:{l!_u

B LR prackiieea SEALE [=L50= 2 3 Rr

Lo dry out. Tn hol and wet climale it grows quickly and adopt the 1ypu.di multiplanc
leaflets ulter about 4 years. Fruiting starts after about 8 years of pianting,

Uses - Seeds contin alkaloids similar 10 Areca catechu.

Ph:mnicnphnrium Wiendl

Distribution | Mascarest and Sevoneines,  specices 1.1 species cultivated in
[ndiy,

| L1 P T [ R S ] 7 U VLS - U + YR DU - Y |
1 i LR,

ll'lrtlll'l.Ullel]I'll.ll_I—l BOUrAIRIanum | W) 21U JHEVER SO

Solwary, pinmie leaved, spiny, monoccious palm,  Stem spiny outside when
yuoung, unnulale.  Leaves simple, pinnate, marging entire, pinnately nerved, about
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1-2 m long, 50-9¢ ¢m broad; tip of the blade forked; petiole, to 40 cm long
with short black spines at basal portion; crownshaft indistinct; leafblade bright
grecn above, orange green below; nerves yellowish; tip of the marginal segments
bifid al apices; older lcaves conspicuously mosaic. Flowering and fruiting not

seen in palms cultivated in India. {Inflorescence infrafoliar much branched. Fruit
oblong-ovoid 15 mm x 7 mm, greenish yellow to orange red in colour; endosperm

UiTiin
1]

~F 1haA 5 sy el
OF i 3CCO Ul 1-“-1\-"}

Distribution - Suycmmiikes, Endemic, In the natural habitat it occurs abundantly
from sca level to altitude of about 300 m. It also occurs in pure stand.

Cultivation : Nol, common in cultivation, mﬂslly grown in pots in the househeld

fong dry scason, We have never seen a plant in Calcwtta which was more than
10 ycars okd und very healthy in appearance. It gives goad response when planted
in acid soil.

Pinanga Bl.

Very small to robust, acaulescent, pleonanthic, monoecious palm.  Stem
clusier lorming or solitary.  Leaves pinnately rbbed or pinnate, without well
developed crownshafl, leafsheath tobular, leaflels broad, opposile or allcrnate
or unevenly spaced, many nerved, acue or scuminate.  Inflorescence infraloliar,
shorily pedunculate; prophyll elengate, thin bicarinate; peduncular bract absent,
inflorescence axis longer than peduncie; rachillac filiform to stoul; flower
clusters distichous or in 4 vertical rows. Male flowers symmeltric, obliquely
3 edged; sepals 3 ovaie, keeled: petals 3, linear-lanceolale, valvate; siamens
6 to muany; anthers sub-sessile, basifixcd; female flowers smaller than males,

ovoid, or globose; sepals and petals 3 cach, orbicular, mbricale; ovary 1-
loculed; stigmas 3, ovule basally autached, anatropous.  Fruit globose or ellipsoid
to spindle shaped, brightly coloured; secd globose, ellipsoid; endosperm deeply
ruminille or homogencous; embryo basal.  Germination adjacent ligular; eophyll
hifid

Disiritnaion  Inpia (Western Ghats, Andaman Islands and N. E. India)
Err-rir Crpwa ey MNiw firmera Cramannant of tha nict fnaracto noed cvoior louaar
AFLFL L HE % IRd.%F% LAF 0 WELFY R FLAp.NM.F%. Lullllnjll\_alll, Lin l,.ll\,; l”U[‘IL IR OLY LI THILPL] LAWY
mountin slopes.  Aboul 120 species (Uhl and Dransficld 1987). & species in
India, rarely cultivaled in the gardens.

Key 1o the Species
la. Flower clusters chsposed on rachillae in 4 vertical rows .. 8

1b. Flower clusters disposed on rachillae in 2 vertical rows L2




MANUAL OF CULTIVATED PALMS 141

2u. Inflorescence large with many rachillae ... 3
2, [nflorescence small with a few rachillae .
3a. Siem solitary {Andaman Islands) ... omani
3b. Stem clusterforming (Andaman Islands) . . . andamanensis

da. Stem with underground runner, colony forming (W. Ghats). . .dicksonii
4b. Swem closely clusterlforming (N, E. India) . . . hookeriana

54. Siem delicate, more or less acaulescent, inflorescence simple (E. Himal)
. gracilis

5b. Stem erect; inflorescence subdigitately branched (N. E. India) . . . griffithii

Pinanga andamanensis Bece, P, Kuhli (Non Bl) In Hook. f. F. B. [. 6 : 409,

1892,

Clusterforming, pinnate Icaved monoccious palm.  Stem slender, not delicate,
3-8 m long, 10 10 cm in diameler near basc. Leaves, 1o 2 m long; petiole
minuiely scurfy outside; Jeaflets many, falcale, linear 10 linear-lanceolate, finely
acuminate, prominemly 3 nerved on upper side; middle ieaflets, to &) cm long;
upper leaflets Jointed,  inftorescence simple branched; peduncle robust, reddish
in colour; rachillac, 1o 30 cm lfong. Fruits broadly ellipsoid, shortly beaked,
dark purple in colowr, 13-15 mm Jong, 9 mm broad at middle; sced ellipsoid,
9 mm x 7 mm, adherent (o pericamp.

,} Endemic. Comnonent of the most

AEE IR, RSldEpratiesar RN Ria radliabe

tream. Uncommoen in the Saddie Peak

Dixeributic

ll [orest, grows on sofll loam near the
Range of North Andamans.
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Cuftiviion : Very altractive palm for growing in the shade and Green Houses,
Altempl has been made to domesticate this wild paim in the Indian Bolanic Garden,
Howrah.

Pinanga dicksonii Bl.

Stolonifcrous pinnate leaved, monoccious palm.  Stem slender, crect, 10 8
m fong, 10 5 ¢m in diameter near base; leaves aboul 1.5 m long; leaflels many,
scssile, clongate, broadly linear to falcale, acuminale or pracmorsed, 5-7 ncrved,
o 60 cm long, about 3 cm broad at middle; light green in colour; uppermost
lcaftews joinied.  Inllorescence infrafoliar; prophytl simple, boatshaped, caducous;
peduncle about 4 ¢m long; fower branches simple, mostly 5-8 in number, denscly
covered wilth flower clusters.  Male flowers pinkish; sepals 3, subulate, almost
samc length of pelals; petats 3, ovate-cordale, tapering; stamens numerous; filameats
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short; pistillode absent.  In female MMowers scpals and petals 3 each, reniform;

staminodes 6, clavale, tips pointed. Ripe [ruits ovoid-cilipseid 1.5 cm < | cm,
conical at slipmatic region; sced ovoid; endosperm ruminate.

Flowering & Frudting : June-September ;. December.

Distribution : Inpia (Western Ghats). Endermic. Wid in the Western Ghats
fromm Maharashtra 10 Kerala. Grows moslly on the western stepes in deep ravines
under the shade where there are sufficient soil depth. Although in the ficld
thc palm appears as a single sternmed, it actoally part of a large spread oul
colony of ercct shoots developed from underground stolon.

Cultivation : Nol common in cultivation, Onc of the authors (SKB)
wtroduccd In 1989 4 few wild root stocks in the Indian Botanic Garden,
Howrah and Theosophical Socicty’s Garden in Madras and delivercd a few
to the Expericntal Garden of B. S. I in Coimbatore. 1t prefers o grow

in cshade therefore 3 very oo vl gmamental nalm fnr orowingeg i the O3r
Fa R LT RN LY LI R LI Ry LA "-‘lJ b\ W A FARL TR A ifﬁ‘] n a‘\! ™ |||b al L L wra

Houses,

R

Uses : Stem alihough slender 18 wsed for making fences.  Leaves are ased
as thatches.

Pinanga gracilis BL

Clusterforming pinnate leaved monoecicus palm.  Stem slender reddish, o
4 m loag, about 1 c¢m in digmeler near middle.  Leaves about 1.5 m leng,
sparingly pinnate; petiole and leafsheath scurfy outside; leallels broad at base,
acuminate, prominently 3 nerved, about 30 cm long; upper lealicts broader than

reflexed; flower branches scarlel, 4-20 cm long; peduncle pubescent. Male Howers
in 3 rows, broad and flat; calyx minute; petals 3, cuspidalely acuminate, each
6 mm x 4 mm. Female flowers much smaller than males, spirally disposed;
scpals and petals 3 each, almost same size and length; fruting branches pendulous;
fruits ellipsoid 10 fusiform, scarlet or light orange in colour, 10 mm long, abow
6 mm broad at middle, tapenng @ stigmaic end,

Flowering & Frutting © Junc-September ; January,

Distribution © Isota (West Bengal, Assam, Meghalaya, Arunachal Pradesh,
Manipur, Nagaland), Grows in the most lower hill forests.

Cultivation : This species can be grown as poled omamcntal patn. The
dwarf nature of (he slem is best suited for indoor culture or can be grown in
the green houscs.
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Uses : Nuls arc brownish whitc when dried. The Mikir tribes of Arunachal
Pradesh and Assam consume both fresh and dried nuats as substiteie of Arceanut.

Pinanga griffithii Becc.

Clusicrforming, pinnate leaved, monoecious palm.  Stem distinctly annulate,
about 2 nmi long, about 2.5 cm in diameter; internodes, to 7 cm long, green in
colour with dark brown spots, Leaves about 1 m long; lower leallets rregularly
dispesed, broad based, falcate, acuminale, 3-6 nerved, about 6} ¢cm long; middle
leaficts, aliernate, subfalcate, prominently nerved on upper side, ahout 40 ¢ long,
5 ¢m broad a1 middle; upper leaflets opposite Lo subopposite, broad bascd sub-
falcate, about 30 cm long, 3-5 nerved: tp of the upper leatiets with 3-5 bidentate
lobes; 1erminal leaflets bilobed, 7-8 nerved, crenulale at apices.  Inflorescence
infrafoliar, about 35 ¢m long: peduncle about 5 cm long, reflexed, subdigitatcly

heanerhads mgebs
LML, D ekl bd

Toow 2 & Zon srccmvrbaes Annbh ol Y nma lam s - I . 1 e
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disposed. In male Mowers calyx shorter than corella, Ripe {ruits reddish, disposed
In 4 verlical rows, broadly cllipsoid, tapering a base, mammiilate, 1.2 ¢m long,

about 8 mm broad; endosperm deeply ruminate.

Disiribution - Isma (West Bengal, Assam, Mceghalaya, Arunachal Pradesh,
Manipue, Nagaland), Bancrapess, Occur in the moist forests of lower hill valicys

Unitl mivinae alsamier o wosibar soviEese
RS IR INLG, AL Wl LU S,

Cultivation © Yel o be inroduced in cutuvation.

Pinanga hookeriana Bece.

Clusterforming, pinnate lcaved, monoccious palm. Stem slender, annulate,
about 2 m long; internodes clavate; young stem scurfy outside.  Leaves aboul
L5 m long; petiole aboul 20 cm long, scurfy outside; leaflels nurrowly lincar-
lancealate, sub-falcute, numerous, mostly opposite, 3-4 nerved, acuminate 10 obl wuely
aCuminate; terminal leafles bilid.  Inflorescence about 15 ¢m long, peduncle
slender; rachillae 4-5 in number, compressed, flexvose | prophyll oblong, about
10 em long flower clusters crowded. In male flowers calyx membrane like 3
loothed, much sherler than pelals; petals 3, unegual; stamens 15; pistillode absent,

if_l emale flowers sepals and petals 3 cach, subequal; staminodes abscnt; stigma
discoid. Ripe fruits cllipsoid, apiculate, tapering a1 stigmatic end, aboul 15 mm
long, 8 mm wide, at middic; secd ellipsoid.

Disiribution ; INma (Assam, Meghalaya). Endemic. Infrequens now in Khasia
Hills, Grows in the maist hill forests between 700-1500 m.

Cultivation  Yel w be introduced in culuvation.
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{/vcs - Fleshy sweel pulp of the ripe fruit is caten hy the tribals of North
Eastern India,

Pinanga manii Becec.

[ PR, T iy E— A AT T
ST TODUSE Gl Lo I

g, about 14 om0 diamcier,  Leaves pimnaic

about 3 m long; lecaflets many, ensiform; middle leaflets longer, about 30 cm
Iong, 4-6 cm broad at middle; 2-3 partite, deep green above, pale green below,
prominently 3 nerved on upper side.  Inflorescence much branched; peduncle
stout; ruchillae aboul 40 in number, slender, to 40 ¢m long,  Flower clusiers
i two verlcal rows.  In omale Mowers sepals and pelals 3 cach, are of same

al m]d;i[c; pcric‘urp-thiﬁ', seed wil.h-rcliculatc raphae; f.:.ndiusiycrm not deeply ruminate.
Flowering & Fruiting © January-February; July-August.
Diviribution o Isma (Andaman Islands),  Endemic,
Cultivatier 0 Yel 10 be introgd
U"' - Leaves are used as thatch, stems as posts.  Nuts are consumed by

II\ s lll.a.l'\llket-ll-Ul }

Ptychosperma 1abill,

Soluary or clusterlorming, pinnawe lcaved, monoccious palm,  Stem slender,
crecl annulate, unarmed.  Peaves pinnate; leaflets reduplicate; 1ip of the leaflels

obliquely truncate, toothed; middie and marginal nerves prominent.  Crownshaft
tubulur, distinet. Inflorescence infrafoliar, monoccious; prophyil large, green,
bicarinate, leathiery, caducous; prophyll and peduncular bract act as cover of the
growing lNowcer branches: primary Mower branches somelimes prominenlly bracteale
at base; llower ciusters sprraliy disposed, in iriad of 2 iaterai male fiowers and
a middle Temale flower; Howers bracteolate at base, protandrous. In male flower

-

sepals 3, imbricate; petads 3 longer than sepals, valvale; stamens many, pistillode
conspicuously liliform. In {emale flowers sepals 3, scalelike, green, imbricaic;
petals 3, larger than scpals, imbricate; staminodes 3-6. Fruits ovoid, cllipsoid,
pﬂmlui al sugmahic end, mostly rcd i Lnlnur sometimes deep brown; mcw(,.n'p

osperin hard, ||Ut|||.g TGO

T n—-. " aroeams

I,J,1|||1 fibrois, n.nuuu,d"l
or shghtly ruminate.

Diseribution © MeELazisia, Oceaxia, Austrania. 44 species (Moore 1973),
4 species cultivated in India.




Pinanga andamanensis Becc,



Pinanga sp.




Ptychosperma sanderanum
Ridley

Rhopalostylis sapida
Wendl. et Drude




Roystonea oleracea
(Jacq.) Cook.

Roystonca Avenue
at Indian Botamic Garden
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Key to the Species
la, Stem clusterforming .2

Ib. Stem crect, solitury . . . elegans

24. Leaflets very narrow about 1 cm wide, Fruits densely crowded on rachillae.
Ripe fruits orange red in colour . . . sanderanum

2b. Leaflets more than 3.5 ¢m wide.  Flowers and fruits not densely
crowded R

3a. Leaflets regularly arranged.  Flower branches covercd with decp brown
scales.  Ripe [ruits wilth distinct stigmatic projection. . . macarthuris

3b. Leaflets arrepular on rachis.  Flower branches thickly covered with dark
brown scales . . . propinguum

Ptychosperma elegans (R.  Brown) BI.

Solitary pinnate leaved, monoccious palm.  Stem slender, annulute, about 7
m long, 7-10 cm in diameter near base; crownshaft distinct more or less tubolar,
slightly swollen at middle, green in colour. Leaves 6-8 in number per crown,
10 3 m long, bearmg clongate, pale, (wisted scales along the ribs on the lower
surface; leaflets irregularly spaced on the rachis, 20-30 ¢m long, about 10 cm
wide at middle; both ends wpering; smooth, dark green in colour; a few lcaflets
broadly truncate at apcx.  Inflorescence infrafeliar, decompound; prophyll large,
boal shaped, 2 keeled {hicarinate), green obluse, about 40 cm long, 10 cm wide
at middle; peduncular bracl large, about the same size of prophyll; peduncie heavy,
flattened, holding very bushy and much branched flower branches; cach ending
in rachillac: flower clusters spirally disposed. Male flowers white, about 1 mm
long; stamens abow 30 in number, cxseried at anthesis; anthers versatife, bifid
au base, obtuse at apex: pistillode as long as slamens. Female flowers globose;
staminodes minutely dentiform. Ripe fruils oblong, globose, with stigmatic projection
about 1.5 ¢m ltong, fleshy, bright red in colour; endocarp slightly attached with
the seed; seed not deeply sulcate; endosperm slightly ruminate.

Flowering & Fruiting @ Junc-August; December-February.

Distributinn © AuUsTiRalla

Cultivation : A moderately fast growing palm. Very attractive for it dark
green foliages, prefers to grow in scmishade condition. Very variable in vegetative
form. Two forms arc commonly scen in cultivation, enc is slenderer form with
shorter and uscending fcuves and the other slightly robust with longer leaves,

Introduced in the Indian Bownic Charden, Howrah in 1839,

Uses © A beautiful ornamental palm for garden decoration. This specics can
be grown in the palm grooves or as pot grown plant for interior decoration,
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Pitychosperma macarthurii (Wendl) Nichols.

Clusterforming, pinnate leaved, monocecious palm. Stem slender, erect, annulate,
green, lower portion of the stem light brown in colour; mature stem 5-7 m
tong, 6-8 cm in diameter near base; crownshaft tubular, precn.  Leaves 7-
B in number per crowrn; lealsheath wbular, about 50 cm long, leathery, smooth
outside with 2 delwid projections on the top of the sheath; peuole 30-40
cm long; leaflets bright green, soft, glossy upper, dull green below; lower
to middle Icallcts, o 60 cm long, 5-8 ¢m broad at middle, truncate and pracmorsed
4t @pcx; nerves many, conspicuous on upper side; ierminal featlets broad and
jointed.  Inflorescence infrafoliar, abopt 40 ¢m long; prophyll and peduncular
bract large, boat shaped, deep green in colour, caducous after opening; flower
branches pale ycllow, short, twice branched to form rachillac; flewer clusters

in triad, spirally disposcd, male flowers white, larger than females. Ripe fruits
yellow 10 bright red, broadly ellipsoid with conspicuous stylar projection; deeply
sulcate; cndosperm  homogenecous.

| A R ! S AT
FLAWLCFEAL O i

Distribution . Niw Guinea.

Cultivation : Common in cultivation in India. It prefers to grow in semishade
condition on maoist soil.  Introduced in the Indian Botanic Garden, Howrah by
the middle of nineleenth century, Several clumps arc growing in the garden
praducing cnormous ripe [ruits and seeds every year. In the Indian Botanic Garden
due to open pollination between the species some intermediate forms have appearcd.
In natura! habitats this possibility is remotc since there is distinct overlapping
of anthesis of male and female flowers which ensures sclfing within the species,
or ¢ven in the -ame tree.

Uses ¢ A very good ornamental palm mostly used for landscape beautification.
This specics can be grown in pot as indoor plant

THaror oo e =
1 4 l.J"L.IIU.‘!lJ"CII i IJ

Clusterforming, pinnate leaved, monoecious palm. Leaflels irregularly arranged
along the rachis, shorler than other species; tapering at base, upper part jagged,
light grcen in colour. Inflorescence shorter, with less number of branches; prophyll
and flower branches densely covered throughowt with fine blackish woaol like
coating; [ruits about 2 cm Jong along with styler projection; orange red when
ripc, mecsocarp thick, pulpy.

Flowering & Fruiiing © June-August ; December-February,

Distribution : INDONESIA.




MANUAL OF CULTIVATED PALMS 147

Cultivation : Indian Botanic Garden, Howrah has one clump, source of which
is uniraccable. This Ptychosperma sp. has similarity with the description of
Essig {1977), therefore identified with the name Prychosperma propinguiun. Not

REEREEEASAS ELR A RARRA W

Ptychosperma sanderanum Ridley

Clusterforming, mnnate leaved, monoecious palm. Stem slender annulate about
6 m long, about 6 cm In diameier near base; upper part of the stem green and
smooth; crownshaft tobular green. Leaves about 2.5 m long or more, mostly
drooping and delicate in appearence; leaflets in one plane, biferious, closely placed,
extremely narrow, lingar, to 40 ¢cm long, 1.0 cm broad at middle. Inflorescence
infrafoliar with narrow bicarinaic prophyll; flower clusiers crowded on the rachitlae;
fruits orange to red when ripe.

Distribution | AUSTRALIA,

Cultivation : Cultivated in the Indian Botanic Garden, Howrah. This species
is wrongly called as Ptychosperma sanderianum.

™ L W [ IR o of
KNUpdAalviasie >CNCii.

Soliary, or cluster forming, pinnate leaved, monoecions palm. Stem slender
to robust, distinctly annulate; crownshaft indistinct, not compact. Leaves arching;
leafleis narrow, caudate, acuminate, deep green in colour. Inflorescence infrafoliar,
simple or paniculately branched; flower clusters in triad, bracicate at base; spirally
disposed on rachillae. Male flowers symmetric, speals 3, green outside, rounded,
imbricate; petals 3, valvaty at tips, much longer than sepals; stamens 6, pistillode
conical, columner. Female flowers bracteolate; sepals 3, rounded, imbricate; petals
3, imbricaie, sometimes valvate at tips; staminodes 6; ovary oveid. Ripe fruits
ovoid, ¢llipsoid; seed oblong with a deep linear groove along one side, endosperm
deeply ruminate, embryo basal.

Distribution : Innia (Nicobar Islands), Sincarore, PHieemves. 3 species. 1
species in India,

Key to the Species

la. Stem solitary, wall, columner. Inflorescence decompound, large; flower
branches green. Ripe fruits ovoid, pink . . . augusta

Ib. Stem cluster forming; inflotescence short, delicate. Fruit broadly ellipsoid,
deep red . . . Singaporensis
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Bhanalohlavts auomocta (Ko,
palonlaste a sta {ur;

Solitary, pinnate leaved monoccious palm,  Stem ercet, annulate, about 20
m long, aboul 30 cm diameler near base, dull prey in colour, surface more or
less smooth. Leaves about 4 m long, deep green in colour; upper leaves ascending
by their midrib with conspicuously drooping leallets; leaflets linear, allernate 10
subopposite in onc plane on the mchis; ¢ach, to 1 m long, 3-4 cm broad, pointcd
at their apices; petiole short, more or less rounded; petiole and rachis distinctly
scurly cutside. Inflorescence infrafolar, about 1 m long; prophyll and peduncular
bract very large, flattened, icathery, greyish green in colour; flower branches much
ramilicd, deep green in colour, each thickencd at base; fower clusicrs spirally
disposed; each cluster subtended by more or iess reflexed lip-like bracts. Male
flowers oblong in bud, about 2 mm long. Female [Mowers smaller than males;

scpals and -petals 3 cach, more or less cqual 1 size; staminodes united into a
membranous 6 lobed rning.  Mature fruits oveid, 2.5 ¢cm X 1.4 cm; stigmatic
region shghily mamillate; mesocarp pulpy, fibrous, mostly 1-2 sceded, rarely 3-
4 secded; 2 seeded fruits have distinet longitudinal septum at middle; seed ovoid,
endocarp shell-like; cndosperm deeply ruminate.  Eophyll paripinpate, 7-11 ¢m

long.

Distribution . Inpia (Nicobar Islands). Grows in the moist hill valleys and

ol A F bl i LT e
slupae s UL THEDN Fdifliall [ b

Cultivation : This species was introduced in the Indian Botanic Garden, Howrah
in the laler part of the nmineteenth century. Ia a rccent report (Basu 1986) this
arecoid palm species has been declared as threatened at its natural habiat.  In
the Calcutta climate it docs not thrive in the open; the strong midday sun from

March to fune quickly dessicates the luxuriant green foliages. ThIS specics thrives
best 1 green houses in warm homid atmosphere. A very slow growing palm.

Rhopaloblaste singaporensis (Bece.) Moore

Clusierforming, pinnate leaved, monoccious palm. Stem slender, about 3 m
long, about 2.5 e¢m in diameter near base, disunctly annulate; crownshafl indistinct.

Leaves fincly pinnaie, aboui 1.5 m long; rachis coaicd wiih dark brown scales
on the back; leaflets numcerous, narrow, pointed, suff, to 50 ¢cm long; midnerve
and two lateral nerves conspicuous on upper side.  Inflorescence interfoliar or
infrafoliar, pendulous, about 40 cm long; peduncle about 6 ¢m long, holding about
5 flower branches; cach scurfy with fine transverse ridge; prophyll bicarinate;
pedunculiv bract woolly outside. -Flower clusters in tnad, spirally disposed. Flowers
sessile, ycllow; female flowers slightly larger than males. Fruit oveid, orange
yellow, tuming 1o red, about 1.2 cm long; seed ovoid, endosperm ruminate, embryo
basal.
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Fiowering & Fruiting © August; Jangary-March,

Distribufion : MALAYA PENINsULA, SINGAPORE. It grows as under growth in
the moist forests.

Cudtivation ; Not common in cultivation in India, may be duc (0 i1s susceplibility
to hot dry climale. Sometimes potied plants are displayed in the Dower shows,
A good clump was seen- in a private garden i Trivendrum, Kerala,  Unlike
most arecoid specics its Jeaves are not self clearing Trom base along with the
sheath, the upper part of the leaf gradually rot and falls off, the sheath remains
attached for some more tme untill it pots fully decayed.

Rhopalostylis Wendl, ¢t Drude

Distribution | Nuw Zearaxp, 2 gpecies. 1 species culuvated in the Indian
Gardens.

Rhopalostylis sapida Wendl. et Drude, Nakau Palm.

Soluary, pinnate fcaved, monoccious palm.  Stem crect, distinetly annulale,
dull grey in celour, about 10 m jong, 30 cm diametler acar basc; crownshaft
distinct, slightly bulged a1 middle. Leaves ascending, 1.5-2 m long: pelicle shott,
stout; leaflets lincar, rigid on rachis, skightly projected upward: cach 1 m long,
5 em broad at middle; upper part of the leaflets narrow with suff splitied poinis.
Inflorescence inlraloliar, aboul 60 ¢m long; prophyll bicarinate, caducous; prophyll
and peduncular bract similar in size; flower branches simple, white to grecenish
white, smooth, cach with a triangular bract at base. Flower clusters in tnad;
flowers bracteolate. In male Nowers stamens 6, pistillode present; {emale flowers
smaller than males, globose, staminodes minute. Fruits aveid to broadly cllipsoid,
deep crimson in colour 2 ¢m x 1.5 cm. Sced ovoid 10 oblong,

Flowering & Fruiting @ March-June ; November.

Disiribution | New Zealanpe. Grows on mountan slopes, It is one of the
cold tolerent palms of §. hemisphere (Baily 1033),

Cultivation : Not common in cullivation in India, This species cannot bo
i i [ ' ] 1 ian Bolanic
Garden, Howrah this species was in the Small Palm House. A very attractive

palm. This cold lempceriite specics can be tried ot Pauri Garden or Lloyed Botanic
Garden, Darjecling,

Roystonea Cock. Royef pafm.

Solitary, (all robust, pinnate lcaved, monoccious palm.  Stem columner
with closely and fincly annulate smooth surface; crownshalt massive, cylindrical,
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green, smoopth outside.  Leaves very large with massive, leathery, leafsheath;
leaflets narrow, regular, closely placed, deflecied from the rachis in the same
or diffcrent plancs, more or less pointed at ups.  Inflorescaece infralohar,
much branched; flower branches slender, green; ullimate flower branches (rachiliae)
stiff at emcrgence, drooping later; prophyll green, bicarinale, caducous, peduncular
bract longer than prophyll, flower clusters 1n triad of 2 lateral male flowers
and a middic femaic fiower, spirally disposed on ruchiilac. In maie flowers
stamens 6-9; filaments adnale at base to petals; pistillode distinet; colsmner.
In female flowers sepals and petals 3 each; petals connate upte middle; ovary
3 toculed, surrounded by scale-like staminodes, Fruits fleshy, oblong or globose,
pericarp thinly waxy; sligmatic remains near base; seed with endosperm homogencous.

Distribution : Sounizry Froripa, CarBeEaN Istanps, 12 species, 3 specics
common in India. 1 species recently introduced in the Indian Botanic Garden,
Howrah,

Key 1o the Species

p—
=

Leaves at at least in the middle; leaflets in one plane in two opposite

boiad . s R T Fhaile REE e ol LA & L1 AR

rows. Frinls oblong, with straight sides . . . oleracea

1b. Leaves not flat, leailets dellected in different planes; fruits globose or
obovoid L2

Za. Flower branches smooth; [lowers scattered.  Fruns globose. . . ragia

2b. Flower branches pubescent; Mowers densely disposed on llower branches.
Fruits ohovoid . . . borinquena

Roystonea boringuena Cook,  Purrio Rico Royal Palm.

Soliry, pinnate leaved, monoccious palm,  Stem columner, 1ali, about 50
¢m 1n diameter near base, outer surface of the stem dull grey, smooth. Leaves
appreading, arching sbout 3 m long: leafsheath hight green in colour, aboul 1.2
m long; leallets lincar, atlenuate a1 apex, promincntly 3 nerved on upper side,
reduplicatcly plicate at base, cuch 90 cm 10 | m long, about 3 cm wide at middle;
middle to upper Icallets opposile 1o subopposite; terminal Ieaflets broadly lanceolale;
cach 45 cm long, distinctly 4 nerved on wpper side; rachis (crminates inte fine
threcad. Unopened inflorescence about tom loag; prophyll and peduncular bract
caducous; peduncle and ruchis densely pubescent, Flower branches simple, cach
15-30 ¢m long. Male flowers 6-7 mm long; stamens 6-9, lorger than petals.
Fruits obovoid, 1.2-1,5 mm long, 9-11 mm broad at middle, I-seeded; secd oblique
on onc side.
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Flowering & Fruiting © August-Septembes; April-June; February-March;
October-December,

Diswribution : 'This specics was inroduced in the Indian Botanic Garden, Howrah
m 1960 through US. Depariment of Agricoliure. In young plants, leaflets are
very irrcgular in placement on the rachis but they remain in one plane.  As
the tree grows old the deflection of icaflets from midrib changes from onc plane
to different plancs. Flowering irregular, good {ruiting when warm moist weather
persists.

Uses © A very good ormamental palm suitable for planidion in the open.
Seed is oil yielding.

(}crminm'iﬂn notes . Fresh sccds take about 40 days to gcrminnlc Enphy

Timrs | IR, lesen  mbmaed 70 Tinvevar 1 "1 | e | el AT~ a r‘f hl-.

&

enphyll narmw]y truncate,

Roystonea oleracea (Jacq.) Cook. Caribbean Royal Palm.

Solitary, pinnate leaved, tall, monoecious palm. Stem coloumner, to 25 m
long, 1o 60 em in dtameter near base; outer surface of the stem smooth, dull
grey in colour; crownshalt aboul 2.5 m long, deep green in colour, smooth and
shining. Crown with lower leaves more or less horizontal at the top of the
crownshaft, Leaves, to 7 m long, {lat at least at the middic with leaftets in
2 opposite rows; leaflets linear-lanceolate, to 90 cm long, about 5 cm broad at
middlc, atenuate at apex; midnerve prominent on upper side. Inflorescence
infrafoliar, aboul 1 m leng; peduncular bract fusiform, semi-woody; flower branches
wavy, 30-50 ¢cm long, smooth, scurfy at the base. Male flowers oblong. about
5 mm long, yellowish in colour; petals shoricr than stamens, Female flowers
conic, about 3 mm long; stigmas 3, short; staminodes cupular, 6 dentate.  Fruils
L5 cen long, ovoid to obovoid, slightly oblique; ripe fruits violet in colour with
Smooth omer surface,  Seed with endocarp light yellow,

Flowering & Fruiting : Augusi-Scplember; April-June; February-March;
Oclﬂb{,r-rlr'rr‘mhn;-

Dixtribution : Trizpap and Bamnanos. Cultivated throughout the tropcs.

) Cuftivaiion : Cultivated in the Indian Botanic Qarden, Hﬂ'v‘r’lu-- T

% slow growing in Lhe local climate and wkes longer time 1o come into flowcring,
perhaps the talles among Roystonca patms, not commion in Indla Introduced
in the Indian Botanic Garden in 1807.

IR LOOCies
| 1¥ 3 -
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Uses o A very good ornamicnial species.  An excellent visual eflect can

created if planted along the pathways or narrow roads. Very young lcaf
arc consumed as vegetable in some parts of West Indies. Endosperm o
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Roystonea regia (H.B.K.) Cook. Royal Paim of Cuba.

Solitzry, pinmate leaved, (all, monoecious palm,  Sicm columncer, commonly
bulging at meddle and at base, 10 20 m long, aboeut 70 cm in diameler ncar
base, ouler surfuce smooth, dull grey in colour, faintly annulate; crownshaft
cylindrical, massive, green, about 3 m long; crown roundish, basc obscuring crownshafl.

leaflets, lincar-lanceoelate, o 1.5 m long, about 3 cm wide at middle, mostly arranged
in 4 ranks, Inflorescence infraloliar, about 1 m long; prophy!l tubulac, shoster
than inner peduncolar bract, Aower branches straight, slightly swollen at base,
once of Wwice Dranched; male Mowers about 3 mm long; calyx inconspicuous;
potals much tonger than sepals, obleng, concave, blunt at apex; stamens 6, filaments
as long as petds.  Female flowers broadly conical, smaller than males; calyx
lobes small; pouts broadly ovawe, valvate; stiminodal ring with 6 obtuse lobes;
ovary globose, 1-loculed,  Fruds globose, 1-1.3 cm i diamcter, brown to dark
purple when ripe, Seed pglobose about 9 mm in diameter; endocarp white, brittle;

endosnerm white, nlinm
spoom wnllc,

prridiiy

Flowering & Fruiting © Seplemher-October; May-June; February- April;
Ocloher-November.

Disiribution : Cusa, Commoen in culuvation throughout the tropics.

Cultivation  Inroduced in the Indian Botanic Garden, Howrah during the
earkicr purt ol ninctecnth century, Now most common cultivatcd palm in India,
excepting deserts and colder rogions, it grows in every parts of India. The girth
and shape of the trmnk is variable.  Bole conspicuous.

Germination notes : Fresh sced takes 38 days to perminats.  Eophyll entirc,
lincar; lunccolawe about 20 cm fong, 1.3 ¢m broad al middle.

Uses @ Trunks are vsed as wharf-pillers and for construction works. Fruiws
arc cdible and alse used as cawle feed in Cuba.  The high fat content of the
sceds helps in Tatienimg of the livesiocks (hogs). Very young lcafbuds (cabbage)
are consumad as vegetable, A very good ornamcntal palm for landscape
beautification. It 15 grown along the avenues or as space dividers along the

boundaries.  Legves are useel as thaich,
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Yeitchie Wendl. et Seem.

Distribution : PimiepiNes, NEw Hesripes, New CarEponia, Fin. 18 specics,

I onnnine intendiinad and Anliivetad in Tadia
§ ODpRRUICE  INdOOLCGlO gt CHlYamaa L0 Jieala.

Veitchia merrillii Becc.

Solitary, pinnate leaved, moderately tall, monoecious palm. Siem about 5
m long, about 20 cm in diameter ncar base, with very narrow internodes; crownshallt
distinct, (lull green about 1 m long with loose cover of deciduous scales. Leaves
arching, duoll green in colour, about 15 in number per crown; leaflets dull green
in -€olour, crowded, flat with drooping tips, about 80 cm long, 5 cm wide at
middle; lower midnerve conspicucus with persistent pale membranous scales.
Inflorescence infrafoliar; prophyll bicarinate; flower branches dense and bushy,
whiwe 10 pale green. Flower clusters in wiad with 2 lateral male flowers and
a middle female Mower or paired male flowers at the upper portion of the flower
branch, Male flowers 10-12 mm long, sepals and petals 3 each, sepals fleshy,
Orbicular, scale like, imbricate; petals oblong, fleshy, valvawe pistifiode long as
Stamens; stamens numerous: female flowers mostly proximal, 4.5.-11 mm long.
Ripe fruits about 3.2 cm x 2 cm, ovoid, deep crimson i colour; perianth white;
seed somewhat pointed ai tip with network of pale srands on seed cgat; endosperm

ruminate
—— LAV

Flowering & Fruiting . February-June; September-December,

Dicirihidine ¢ Tho monos
LILLUE TS E 11y ] . [ | W

Culrivation : Cultivated in the Indian Botanic Garden, Howrah and some private
and pubiic gardens in Calcosa. This species is difficult w grow in the drier
and wormer parts of India. In the local climate it prefers to grow in semi-
shade condition.

Uses © A very good omameniat palm for landscape beautification.  In its

Native place leaves are used as thatch and the trunk as wood for rafters, spears
and cances,  The young Jcaf bud is edible and consumcd as safad. The nut

+
[ L]
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a1l PER ]
Tanalible and chewed as masticatory.
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Acanthophyll longer spines derived from leaflets
Acauleseent stern underground

Acervulue flower cluster in a line

Accropetal from below upward

Acuminate apering (0 a point

Adnate atlachment of two dilferent kinds of organs
Anaslomose network lormation

Anthesis time of fertilisation of flower

Apicuiale ending in a sharp point

Apocarpous with {ree carpels

Auricle an car-likc iobe

Basipclal from apex downward

Bicarinalc having two keels

Bract moditicd leaf associated with inflorescence
Bracieole a small bract borme on a flower stalk
Caducous drooping off ea

Cacspitose clustered

Capitale head-like

Carpel unit of the gynoecium

Catkin-like cylindrical densely crowded rachilia

Ciliale finely hairy

Connale atiachment of same organs

Coriaccous teathery

Costa mid rib or mid vein

Costapalmate paimale leafblade with extended mid costa
Crownshafi & conspicuous cylinder of iubular lcafsheaths
Deciduous shed periodically

Dicholomous forking

Digitale like fingers

Diaccious when male and female flowers are borne on different plants
Distichous arranged in two ranks

Divaricate spread widely

Dyad

in pair




Emerginale
Endocarp
Endosperm
Eophyll
Epicarp
Filamecntous
Flabellate
Flagellum

Glabrous
Glaucous
Glomcrule

Gynoccium

Hapasanthic
Hastula

Imbricate

Imparipimnate
Indumecntum
Inflorcscence

Infrafoliar
Infruclescence
Terbmalul iy
AL T IV L
Internode
Knee
Lanceolae
Ligule

Lincar

Mesocarp
Monocarpic
Momnoccious
Monopaodial
Node
Obovoid
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with a notch at the apex

the innermost layer of the fruit wall

the nutritive body of the sced

the first foliage leaf of the seedling

the outermost layer of the fmuit wall

threadlike

fan-shaped

a whip-like climbing organ onginating from leafsheath; sterile
inflorescence

smocth

bluish

a knob-like clusier of flowers

the oviie bearing organ of the flower composed of
carpelfs, ovary, style, stigma

when a shoot flower before dying

an appendage at the junclion of the blade and petiole, may
be on the vpperside, lower side or on both sides

not regular overlapping of perianth, one always outer and one
inner

uncvenly pinnate
clothing of hairs, scales, cic.

the branch that bears the flowers including all bracts and
bractcoles

horme below the leaves

Inflorescence with {ruils

e T L tha loaung
d LIl dberdd ¥ uad

the space between the two nodes

a swclling of the leafshcath at the basc of the petiole
narrow, lapering at ends, the basal end often broader
a distal projection of the lealsheath

several times longer than wide, narrow

Cocal . i i

the middle layer of the fruit

flowering and {ruiting once in the lifetime than dying
a plant bearing both male and female flowers

with a single main axis

the region of the stem where leal s attached

cigg shaped
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Obpyrilormm :  pear-shaped but attached st the broad end

Ocrea :an exiension of the lealsheath beyond the peliole insertion

Ovod : ¢gg shaped

Palman :the undivided middle part of the palmate leaf

Palmaic : shaped like the palm of the hand

Panpinnate :evenly pinnate

Pedicel . stalk of the flower

Peduncle : stalk of the inllorescence

Peliate © round, attached al the cenure

Perianth : the sepals and the pewsls wgeiher

Peunlc . the stalk of the Icaf

Pinna ;. leaflet

Pistillode :a sierile gynoccium

Pleonanthic . a shoot flowenng continuously, not dying after flowering

Plicatc : pleated

Pracmaorse : as if caten by the goat

Prophyil : the pnimary or the first sterile bract borne on the inflorescence
or flower branches

Protandrous :  when potlens are shed before the stigma is receplive

Protogynous :  when stigma becomes receptive before the shedding of pollens

Proximal :  near the base

Pyrene ¢ seed like body formed by the hard endocarp

Rachilla : the branch that bears the flowers

Rachis . the axis of a leaf beyond the petiole or the axis of an inflorescence
beyond the first branch

Raphe : a4 ridge or depression on the seed

Rhizome : underground stem

Ruminate infolding of the seed coat

Sarcolcsta v a fleshy later developed from the outer sced coat

Sinuous ;o wavy

Soboliferous : producing shoots from the ground, clump forming

Stolon :  a horizontal stem below surface of the ground that gives rise
to shoots

Subulate : awl-shaped

Sufcate ;. furrowed lengthwise

Terele . circular I cross seclion

Tomentose : densely covered with short hairs




Triad

Truncile
Undutale
Valvate
Ventricose
Yersatiie
Whorl
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flower cluster with 2 fateral male flowers and a middle {emale
flower

as though cur of neariy straight across

waved

meeting side by side without overlapping

swollen at middle

anthers aitached near the middie

three or more icaves, flower branches from one node




Anonymous. Technical Manual ROGOR, India’s first sysiemalic insecticide. Tala
Fison Pest Division, Bombay., 1966.

Banvy, L. H. Rhopalostylis. Gentes Herb. 3 : 429, 1936,
Basu, 5. K. Landscape with Palms. Horticultural Bufl, 22 @ 1-3. 1975,
——— A note on Asraoca triandra (Palmae). Principes 20 : 119-120. 1976.

e A census of palms cultivated in the Indian Botanic Garden, Howrah,
ibid 22 : 127-135. 1978

—_ Obscrvation on two threatencd Arccoid Palms of Nicobar Islands
culuvated in the Indian Botanic Garden, Howrah, Bull. Bot. Surv.
Indic 26 : (3&4) : 207-210, 1984,

— The present stalus of Rattan Palms in India — An everview, Proc.
Rattan Seminar, Kuala Lumpur, Malaysia. (Wong and Manokaran

-

ed.) 77-94. Country Repori 213-216. 1985,

—_— Threatened Palms of India, some case studies. J. Econ. Tax
Bot, 7 : 493497 1985.

Corypha Palms in India. Ihid. 11(2) : 477486. 1986,

— Dwarf Corypha utan. Principes 31 : 162-164. 1987,

o Trachycarpus takif Becc. (Arecaceae). In : Nayar and Sastry ed.
Red Data Book of Indian Pianls Vol. 2. page 36, 1988,

—_ A monographic revision of Indian Rattans. Rattan Infermation Centre,
Kuala Lumpur, Malaysia {in press). 1991,

- Utilisation and conservation of Palms in India, In ; D. V. Johnsen

"

Commission, WW.EF, 1991,

e anp D. P Mukncrr. Studies on the germination of Palm sceds.
Principes : 16 : 13€-137. 1972

moh T C n & =T E“;A(\ﬁﬂd\l ﬁ'llx"'l-nﬂ :ﬁ nﬁﬂ“\.ujl; {'1-
e — AlviF 3. DAM,. LDPIUGiInidr siuuies 1 Lphiy WJu

iy

enile leaves) o
some Arccoid Palms. Bull. Bot. Surv. India 20 : 124-132. 1979.
—_— AN —— A study on Calamus longisetus Grilf, cultvated in the

Indian Botlanic Garden, Howrah. Rattan information Centre (RIC)
Bufletin, Malaysia 6 : 7-8. 1988,

— asn R, K. Cuakraverty, Calamus inermis T. Anders, {(Arecaceae),
In : Nayar and Sastry cd. Red Data Book of Indian Planis Vol.
3 ¢ page 3. 1990,

v

-




MANUAL OF CULTIVATED PALMS 159

Brcocarr, ©, Palmae. In : J. D. Hooker's Flora of Brtish India 6 : 402-
483, 1892-93,

—_— Asiatic Palms Lepidocaryeae Part 1. The species of Calamus. Ann.

Roy, Bot, Gard. Calewtta 12(1). 1908,

_ ibid. Part 2. The species of Daemonoreps. Ihid Caleutta 12(1).
1911,

——  1hid. Part 2. The spegics of Calamus Appendix, fhid. Calcuita
11.1913,

_ fhid. Part 3. The species of the genera Ceratolobus, Calospatha,
Pleciocomia, Plectocomiopsis, Myrialepis, Zalacca, Pigaffeta, Korthalsia,
Metroxylon, Eugeissona. Ibid. Calcutta 12(2). 1918,

— Asiatic Palms — Coryphcae. fbid.  Calcurta 13, 1933,

Bextiata, A, B, The trees of Calcutia and uts neighbourhood. Thaker Spink,
Calcutla. 1946,

Bratrer, E, The paims of British India and Ceylon, Oxford University Press,
London & New York. 1926

Braun, A, Cultivated Palms of Venerucla. Principes 12 ; 39-104, 1968,

Corner, E. 1. The Natural History of Palms. Widenicld and Nicholson, London.
1966.

Cornerr, J. W.  Reading Fan Palms. Natwral Hisiory 10 ; 65.72, 1985,

Davis T. A. Vegelalive propagation in Coconul. Nature 196 ;0 904-905. 1962,

Esser, R. P. MNematode pests and associates of five specics of Chamaedorea.
Principes 20 @ 8790, 1967.

Essic, F.  Piychosperma in culuvation, [bid. 21 : 3-11. 1977

S anp Y. Doxo. Many uses of Trachycarpus foriunei {Arecaccac)
in China. Economic Botany 41 : 411-417. 1987,

Frrtavo, C. X. Some Hyphaene species from Rotanic Garden, Caleuu

14 117-123. 1970,

——  Asian plam species of Hyphaene (Plam). Garden Bufl. 25 :
299-302. 1970,

A T Maialnone of noncherhacenne nhanaraoame coliiva - naey
v b Lalalogue ol non-herbaceous phanarogams culuvated in the Loyal

Botanic Garden, Calcutia. Records Botanical Survey of India 5 :
1-367. 1922

31 : 363397, 1968.
GriFrrm, W,  Palms of Bntish East Indsa.  in Cafeuita. J. Nat. Hist. 5 @

445-491. 1845,
—_— ibid.  Amanged by John MC Clelland,  Charies Serrao, Caloutia.
1850.

Guzman, E. V. Di., A. G. Du. Rosario asp E. C. Euseno. The growth
and devetopment of Coconut “Makapuno™ embryo in vitre. lIL



160 BOTANICAL SURVEY OF INDIA

Resumption of root growth in high sucrose media. Phillipine Agric.
33 566-579. 1971,

Guzman, E. V. Dg., A. G. DrL Rosario aNp E. M. UsaLpi. Proliferative growth
and organogenesis in coconut embryo and tissue culture.
Phitippine J. Coconut Studies 3 : 1-10. 1978.

Harmiey, C. W, S, The Oiul Palm, Longman, London and New York. (2nd
ed.y 1977

Huseert, H, anp H. Jumerie, Palmiers in Flore de Madagascar et des comores
(Plante Vascularires). pages 8-9. 1945,

Kinvvach, M, The species of Trachycarpus.  Principes 21 1 155-168, 1977,

Komarov, Flora of USSR Vol. 3. (Translated from Russian by Isreal Programme
for scientific transliation, Jerisalem.} 1964,

Linnaeus, C,  Species Plantarum, 1753,

MapuLip, D. A. A monograph of Plectocomia (Palmat Lepidocaryoideae). Kalikasan
10 : 1-94. 1981.

Manapark, T. 8. anD M.V, ParmiasaratiY. The genus Phoenix Linn, in
India J. Bombay Nat. Hist, Sec. 60 : 381-387, 1963,

MocEea, J. P, Notes on Salacca wallichiona,  Principes 25 : 120-123. 1981.

Mookre, H. E. An annotited checklist of cultivated Palms. Fbid. 7 : 119-183.
TOAT

LA .

— The major groups of palms and their distribution. Genr. Herb.
1142} @ 27-141. 1973

The genus Hyophorbe (Palmae). [Ihid. 11 (4) . 212-243, 1978,

— Endangerdment at specific and generic level in Palms. Principes
23 1 4764, 1979,

PapmanapHan, D, anD C.  Supersan,  Mass destruction of Phoenix loureirii
in Souwth India. [fbid 32 ; 118-123, 1988,

Rao, R, §. The Doumn Palm in India.. fbid 8§ : 49-54. 1964.

Reap R. W. Palm chromosome studies facilitaied by pollen cullure on colchicine
lactose medium. Stain Tech. 39 : 99-106. 1964,

— Ecology of Palm. Principes 18 ; 39-50. 1974.
— The genus Thrinax (Palmae Coryphoideae). Smithsonian Contr. Bot,
19 : 198, 1975,
— Live storage of Palm pollen.  Principes 23 @ 33-35, 1979,
REYNCIDs, J. F. anp Mumrasige.  Asexual embryogenesis in calius cuiture of
palms, [fn Virre 15 : 383-387. 1979,

Romniy, B. H. Second meeting of the International Council for Lethal Yellowing.
Principes 20 . 57-69. 1976




MANUAL OF CULTIVATED PALMS 161

Roxsurai, W, Hortus Bengalensis. 1914,
— Plants of the coast of coromandel 3 : 1819.

=

—_— Fiorn Indica {ed. 2). Serampore, 1832,

Supasrip, H., H. Kaar axp T. A. Dawvis. Clonal propagation of the¢ coconut
via bulbils. Philippine J. Coconut Studies 3 @ 5-14. 1978,

ThuamakaMont, G.  Les palmicrs ; palynologic ¢t systematiqee, Inst.  Francais
de Pondicherry, Trav. Sec. Sci. Tech. [l : |-2B6. 1971,

Tomrinson, P, B, Anatomy ol monocotyledons. Vel II. Palmae, Cladendon
Press.  Oxford. 1961,

Uin, N. W, an~p J. Drassmp. Genera Palmarum.  Inemational Palm Society
and Allen Press, USA,  1987.

UmaL-Garcia, M. Tissug collure of some rattan species. Proc. Kartan, Seminar,
Kuala Lumpur, Malaysia {(Wong and Manokaran ed.) 23-31. 1985.

Venkara Kristinamd,  Anabe roga of Coconut and Arecanut palm, causced by
Ganoderma lucida and its eradication. Mysore Agric, J. 31 ;
27-231. 1956.




INDEX TO BOTANICAL AND COMMON NAMES AND
TECHNICAL TERMS

A

Acervulus 12

Acoelorraphe H.A Wendland 32

Acoelorraphe wrightii (Grieseb &
Wendl.) Wendl.ex Becc. 5, 20, 33

Actinorhytis Wendl, et Drude 121

Actinerhytis calapparia ( Bl.)
Wendl. 19, 121

Adjacent ligular 14

African Doum Palm 1,4, 74

African Oil Palm 2

, . Bentinckia condapanna Berry ex
P Roxb. 19, 128

Aiphanes acanthophylla ( Mart, }
Burret 109

Aiphanes caryotaefolia ( H.B.K)
Wendl, 109

Ambrosia Beetles 24

Anatropous 13, 52

Ancistrophyllum 6, 25

Androecium 13

Anthesis 33, 38, 39, 52

Aphids 24

Arabian Date Palm 1, 64

Arecal, 12,124

Areca catechu Linn. 19, 125

Areca macrocalyx Zipp ex Bl 126

Areca nagensis Grff. 126

Areca triandra Roxb. &, 16, 127 . .
WCBJM@M@&I&&S—

Arecastrum 20, 26
Arecastrum romanzoffianum (Cham.)
Becc. 19
Areccac 29, 119
Archontophoenix Wendl. 122
Archontophoenix alexandrae
{F.Muell.} Wendl. et Drude 19, 123
Archontophoenix cunninghamiana
( Wendl, } Wendl, ct Drude 19, 123
Arecoidese 12, 14,29, 30,96
Arenga Labiil. 96
Arenga englerii Becc. 10, 16,97
Arenga nana ( Grifl.) Moorc 98

Arenga obtusifolia Mart, 98

Arenga pinnata (Wurmb) Merr, 7,9,
10, 16,99

&rnnnn undulatifalia Rece 1001

Arenga westerhoutii Griff, 101
Arenga wightin Gniff. 100

B
Babasunui Palm 2, 115
Bactris N.J . Jacquin 110

Bactris major Jacq.111
Bentinckia Berry ¢x Roxb. 128

Bentinckia nicobarica ( Kurz )
Bece, 19, 120
Bracts 42, 49, 52

oalhel Qhonga 5 1
IJLI].I.HI. SHLDULS O, 4

Butia 25,26

A
hv )

C

Calamoideae 11, 12, 14, 29, 30, 78
Calameae 78
Calamus L, 17, 78, 83
Calamus arborescens Griff, 5, 86
Calamus ciliaris Bl. 87
Calamus erectus Roxb, 87
Calamus guruba Buch.-Ham ¢x

Mart, 89

Calamus longisetus Goff, 88
Calamus rotang L, 90
Calamus tennis Roxb. 90
Calamus viminalis Willd, 28, 92
Calamuos unifarius Wendgi. 51
Calyptrocalyx Bl. 20
Calyptrocalyx spicatos (Lam,)
BL 10,11, 130

Campylowropus 13
Carpentaria 20, 121

Caryotal. 11, 12 101
Caryota mitis Lour, 10, 102
Caryota obtusa Griff. 103
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Caryota urens L. 9, 10, 103

Caryoteae 29, 96

Ceratolobus 6

Ceroxyleac 29

Ceroxyioideae 12, 30,93

Chamacderoideac 1)

Chamaedorea 6, 7,23

Chamaedorea costericana 17

Chamaedorea elegans Mart. 95

Chambeyronia macrocarpa
(A.Brognicr ) Vieillard ex
Bece, 131

Chala Pat 42

Chrysalidocarpus Wendl. 131

Chrysalidocarpus lutescens Wendl. 5,
8, 10, 16, 132

Chrysalidocar pus madagascariensis
Beee, 133

Chrysalidocarpus madagascariensis
Becc. var. lucubensis Becc. 134

Cincinnus 12

Coccus 24

Cocode mer 7,77

Cocoeac 11, 26, 29, 107

Coconut 17, 18, 37, 112

Cocos L. 112

Cocos nucifera L, 7, 10, 112

Coccothrinax Sarg. 19,32, 33

Coccothrinax argentea (Lodd.cx
Schult } Sarg. cx Becc. 34

Coccothrinax crinita Bece. 35

Coceaothrinax dussiana L.H.Bailey 33

Colpothrinax 26

Copernicia 26

LOrnera G

Corypha L. 26, 27, 31, 36

Corypha macropoda Kurz 38

D

Daemosorops Bl 10, 17, 78, 82
Daemonorops didymophylia Bece. 83
Daemonorops jenkinsiana {Grilf)
Mari. 83
Daemonorops kurziana Becc. 84
Daemonorops manii Becc, 84
Desmoncus Mart. 113
Desmoncus horridus Splitg. 113
Desmoncus erthacanthos Mart. 114
Dietyosperma Wendll i1, 20
Dictyosperma album {Borg.)
Wendl. 23, 135
Dyad 12
E
Elaeis Jacg, 114
Elaeis gnineensis Jacq. 19,22, 114
Eophyll 9, 34, 36
Eramospatha 6

Fuguissona 25
Euterpe 26

F

Flagellum 85, 87,92
Flower clusters 12

G
Giant Double Coconat 15

T AL LTI e ]

Gynoccium 13
H

Hapaxanthic 10

Hemianatropous 13

Heterospathe Scheff. 20, 121, 135
Heterospathe elata Scheff. 136

Corypha taliera Roxb. 38
Corypha umbraculifera L. 7, 37
Corypha utan Lamk. 39
Corypheae 26, 29, 31
Coryphoideac 9, 10, 11, 12, 35.3

Cyclospatheac 29
Cywokinin 17

Cyrtostachys lakka Bece. 134

Howeia Bece. 20, 136

Howeia belmoreana (C.Moore & F.
Muell) Bece. 10, 137

Howeia fosteriana (F.Muell. }
Beco. 17,20, 137

Hydriastele Wendl. ¢t Drude 138

Hydriastele microspadix (Bece.)
Burret 1, 16, 138
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T a s ia )

Hyphaene Gaenn, 20, 72

Hyphaene bussei Dammer cx Busse 75

Hyphaene dichotoma (White )
Furiado 73

Hyphaene schatan Bejer 74

Hyphaene thebaica Mart. 74

Hyophorbe Gacntin, 12, 94

Hyophaorbe lagenicaulis (L.H.Bailey)
HE. Moore 94

Hyuphorbe verschalfeltii Wendl, 95

H

Lodoicea maidivica (Gmelin.)
Pers. 7,15, 16, 77
M

Malayan Sago Palm 1, 2
Metroxylon sagu 1
Macrosiphum 24

Mites 23

Monocarpism 10

Mota Pathi 42
Multihcaded Trec 5
Mycoplasma 24

Tmpuripinnntﬂ R

Indiazn Botanic Garden 2, 37, 58
Indoncstan Sugar Paim 2
Induplicate 9

Inlraloliar 9

Interfoiiar 9

International Palm Sceiety 2
Iriaricac 29

-

Korthalsia Bl. 6,7, 12, 27, 78, 81

Myrialenis A
. F)
N

Nannorrhops ritchinag 25

Nematodes 23

Normanbya F,Mucll. ex Bece, 138

Normanbya normanbyi {(Hill)
Bailey 8, 139

Nypa Sicck 92

Nypa Palm 6, 16

Nypa fruticans Wurmb. 6, 16, 92
L Nypuoideae 11, 29, 30, 92
Latania Comm, ex Juss 75 O
Latania loddigesii Mart. 76
, N Oncocalamus 6
Latania lemtaroides (Gaerin. ) Moaore .
26 Orania 26
Orbignya Mart 115
Leafblade 8 0 I!g y ! (Mart) Dahl
Leaf spots 23 Standley 115

Lethal Yellowing Diseasc 24
Licuala Thunberg 32, 40
Licuala grandis Wendl. 20,41
Licuala paludosa Griff, 20, 42
Licuala peltata Roxb, 20, 42
Licuala spinosa Thunberg 16, 43
Livistona R, Br, 32, 44
Livistona avstralis R, Br, 19, 45
Livistona chinensis (Jacq.) R

Br. 19,45, 46
Livistona decipiens Beee. 19, 46
Livistona jenkinsigna Grff. 19,47
Livistona rotundifolia Lamk. 19, 47
Livistona saribus (Lour.) Merr. ¢x

Chev. 19,48

Orthotropous 13
P

Palmyra Palm 1

Palm Inflorescence 9

Palm Socicty of India 2

Petiole 8

Phoenix L. 14, 62

Phoenix acanlis Buch -Ham ex
Roxb. 6,63

Phoenix canariensis Hort, ex
Chubaud 64

Phoenix dactylifera Linn. 15, 64

Phoenix Farinifera Roxb. 65
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Phoenix paludosa Roxh. 66
Phoenix pedunculata Griff. 67
Phaenix reclinata Jacg. 67
Phoenix roebelinit O Brien 69
Phoenix robusta Hook ., 68
Phoenix rupicola T. Anders. 69
Phoenix sylvestris Roxh. 69
Phoenix zeytanica Trim. 70
Phoenicophorium Wendi. 20, 139
Phuoenicophorium borsigianum
(Koch) Stunz. 139
Phytclephantoideac 29, 30
Phytelephas 26
Pinanga B, 20, 140

Pinang: andamanensis Bece. 141
“ THiariesr r' an I..'c ﬁ‘ ])1 1

Pinanga dicksonii Bl 141

Pinanga gracilis Bl 142

Pinanga griffithii Bece, 143

Pinanga hookeriana Beee, 143

Pinanga manii Bece, 144

Pleonanthic 9

Plectacomiopsis 6

Plectncomia Mart. ex Bl 6, 78, 81

Podococcus 26

freston 26

Prichardia Seem ¢t Wendl -ex
Wendl. 32,49

Prichardia pacifica Scem ¢t wendl, 49

Prichardia tharstonii F. Muecll . et
Drude 30

Prophyll 9, 103, 46

Pscudomonomerous 29

Ptychosperma Labitl. 11, 20, 144

Ptychosperma macarthurii
(Wendl)Nichols, 16, 20, 146

wLdkdiajl W IUNOIS, ELFy artrqy 3

Ptychosperma elegans (R.Br. ) BL. 145
Ptychosperma propinguum (Beee.)

Ptychosperma sanderanum Ridley
147

R

Rachis 8
Raphia 25
Retispatha 6
Rattans 9, 17

Reduplicate 9, 93

Remote ligular 14

Remote tubular 14

Rhapis Linn, . 8, 25,31, 50

Rhapis excelsa (Thunb.) Henry ¢x
Rchd. 5,16, 51

Rhapis humilis BL 5, 16, 52

Rhaopaloblaste Schelf. 20, 147

Rhopatohlaste augusta (Kurz)
Moore 148

Rhopaloblaste singaporensis (Bece,)
Moarg 16,148

Rhopalostylis Wendl. ¢t Drude 20,
121, 149

Rhopalostylis sapida Wendl. et

ThwecAdn 1A0
Uy 17

Rovyal Palm 149, 150, 151, 152
Roystomea Cook. 20, 26, 121, 149
Roystonea borinquena Cook, 150
Roystonea oleracea (Jacq. ) Cook. 131

S

Sabal Adanson 19, 52

Sabal Mackburniana Glaseb ex
Schule 19, 53

Sabal mauritiiformis {H.Karsten )
Grisch, et Wendl, 54

Sabal mexicana Man. 34

Sabal minor Pers. 6, 55

Sabal palmetto (Walt.} Lodd. ¢x
Schult, 19, 54, 535, 56

Sago Palm §

Salacea Reinw. 25, 78

Salacca edulis Reinw. 6, 79

Salacea serunda Grilt, RO

Salacca wallichiana Mart 80
Salak Palm 6

Boce 146 Scheelea Kursten 116

Scheelea insignis (Mart.) Karsten 116
Sclerosperma 26

Selat pathi 42

Serenna Bemh, & Hook. L 31, 56
Serenoa repens Small. 6, 56

Silver Saw Pulm 6, 33

Syagrus Mar. 26, 117
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Syagrus romanzofiiana (Cham. }
Glassman 118
Syagrus schizophylia (Mart,)

FIl o n v 108 1 %02
Lhicladiliad] L7, 110

T

Toarmiita 1A
LOTIiREG o9

Theoscphical Society 16

Thrinax Swartz 19, 31, 56, 57

Thrinax parviflora Swartz 57

Threps 24

Tissve culture 17

Trachycarpus Wendi. 32, 57

Trachycarpus martiana (Wallich )
H, Wendl. 58

Trachycarpus fortunei (Hook.)

TT

b I P I B o ]
H. Wwendl. 7, 39

Trachycarpus takii Becc. 59
Triad 12

A

Veitchia Wendl. et Seem. 20, 153
Veitchia merrillii Becc. 19, 153

W

Wallichia Roxb, 11, §2, 20, 104
Wallichia caryotoides Roxb. 105
Wallichua densiflora Mart. 20, 105
Wallichia disticha T. Anders. 106

S.K. Basu 106
Washingtonia Wendl, 7, 60
Washingtonia filifera (Linden )
Wendl. 60, 62
Washingtonia robusta Wendil, 61




