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PPﬁFACE

The plan and purpose of the present work were set forth by
the author in & preliminary announcenent, submltted a few heeks
before his death tb Chronica Botanica, and published in the
December, 1943, issue (vol. 7, pp- 438-440) together with a
short biographical sketeh. come of the ideas expressed in this
annowncement are restated herewith in the intreduction. Im
preparing the monograph for publication, the editor has endeavored,
so far as possible, to carry out the author's ains and to complete
the work in much the same way 2s he would have done. This has been

\
difficult because of the couditlon of thqrunflnlshed panuseript !

and of a lack of diractlons for its completion.

Dr. Chamberlain had made a detailed study of many species of
cycads, both in the field and under cultivation. He had assembled
copious notes, dried specimens, meterial preserved in liquiq, and
many photographs. He had finished writing the descriptions of
practicelly all the gpecies of which he possessed & first-hand

knowledge. Because this work was done carefully, over 2 period

“of elmost forty years, the editor has accepted most of the author's

statements‘w1thou$ feeling that they should be corroborated by an
extensive reexaminatlon of specimegé}

Smﬂ-

!f the considerable number of species not studied by Ir.
Chamberlain in the field, greenhouse, or botanical garden, s=mod
he had described from data published by authors whom he knew and
in whom he placed a great deal of confidence., Other species,
mostly belonging to Cycas, Fncevhalertos, and 7amia, he had nob

described st all. The editor has written descriptions of these

gpecies, basing them on deta ovailable in the literature and supple-




mented, wherever possible, by additionel facts obtained from
the exsmination of specimens. The original descriptions of
practically all theée species have been consulted. Exception-
ally, the original descriptions are s0 complete that they are
quoted with -;iii:i:&&- no changes. 4s & rule, hovwever, they
are very incomplete, having been based on mere fragmente sent
in by collectors in distant places. In fact, the original
descriptions are frequently so inasdequate, that it is not
poss\ible to recognize the species being described. Because of
insufficient data, some of the descriptions in the monograph
are brief, but theif inclﬁsion will at least meke possible the
identification of species which, it is hoped, will later be
described in greater detail by botanists having access to abundant
living material.

The editor has prepared the diagnosms of the family, all
ggneric descriptions, the analyticel keys, and the citations to S/
the literature. Hé has been compelled to rewrite all deseriptions A
of species prepared by the author, not to alter statements, but .
to arrange them in 2 lqg}cal sequence and to make the descrlptions v//
consistent throughout in terminology, style, and other respects.
vherever sdditional facts could be added, this was done. The
introduction is almost entirely in the suthor's words, but the
section on relationships and distribution was written by.the editor.
The ideas here expressed, however, are wwemmssspentze those with

dotlllons

which the auxhornpould have been in agreement. The general account
of vegetative orgons ig a condensation and reorganization of several ;
chapters which Dr. Chamberlain had vritten for aﬂiigg;‘work. The _i¢f‘

section dealing with cones and sporophylls has been added by the

editor. ™




plthough the author's views on nomenclature were somewhat

unorthodox, his choice of names, with few exceptions, has been Cag e

preserved.f'icephnlartos enffer, the name vhich he insisted on

applying to e species which should be designated E. longifolius,

is rejected entirely and not applied to E. brachvphyllus, as is

done by certain other suthors. Thiz change is made in an effort
to straighten out a very confusing situation. E. longifolius is
the qucies called E. gggggg,in all the author's other writings.

Dr. Chamberlain had indicated only a few of the illustrations
which he had planned to use in the monograph, But from his collection
of mmdreds of photographic prints and thousands of negatives, it
was possible to select and to prepare the many illustrations appear-
ing throughout the bock. iherever possible, illustrations not' |
previously published by the author have been selected. Although
most of them have been prepered from photographs made by the author,
those knovn to have been fﬁrnished by others are acknowledged in
the accompanying legends. Vherever such acknowledgment may be lack-
ing, the editor wes uneble to learn the source of the illustration.

The editor has undertaken to finish and prepare for publication
Dr. Chamberlain's manuscript in order to preserve and hake avallable
the results of his extensive studies. It may be said to represent
& fairly comprehensive account of the knowmn cycads of the world,
Tuture Mmay be expeét.ed to establish the identity of a
number of species now rega?ded as dqubtful end others th;t are
still undiscovered. Such edmsesse cannot be carried on merely by
an examination of fragmentary herbarium specimens, usually represent-
ing parts of leaves, end of dried cones and seeds. They must be

based on extensive observations of living plants in the field. It




is hoped that the present monograph will be useful, both o
the general student who wishes to become familiar with the
¥nown species of cycads, and to the investigator vho will
have an opportunity of meking additional contributions to

. P af_ﬁx,. pIr e a‘,‘@__
our knowledge o: this ancient and interesting family of

AT L
plants. -
University of California Arthur W. Haupt
Los Angeles 24, Callf. o
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Synopsis of Living and Fossil Cyoadaceae

Cycadaceae: represent the surviving line of Nathorsits Cycadophyta.

Usually treated as & single fanily, occesionally divided into twos Cycadaceae.~Zamiaceas,

last systematioc treatment: Schuster (1932) in Pflanzenreich,

Last general summary: Arnold (1953) Origin and Relationships of the Cycads. {Phytomorpholo

Summary of ecomomic uses and poisonous properties given by Thierét (1958},

Small family: extra-ordinary iﬁterest, far from being well known, new 2pp. s%41ll being
deseribed; unpublished plates in Brussels, and Liebmann's plates in Copenhagen.,
Much fossil material wnworked or coming to light.

Chicego ms.: manuseript notes by the late C. J. Chemberlain, organized and edited by
Haupt; nomenclature oriticelly reviewed by the late E. D. Merrill. Rev. by Tede &
Summary o fossil Cycadaceze, by T.de
Status of various genera uneven, Encephalartos monographed last, (Henderson 1945).

Field work: immense amoun® remains to be done; Melville's 1nstruct10ns (1957) for col-
leoting oycads should be most useful. No botanist saw them all in the field,
Chamberlain made various expeditions %o Hexico, South Africa, etc. and probably
saw only half of the species in the field.

Nomenolatural problems numerous: Melville (1959) corredted-one (Bowenia).

General 1nformatlon and summary given by Gaussen (1944), pp. 94=963
tabular sumary of morphological (15 + 18) and anatomical (25 + 15) characters
and chromosome numberé; followed by chart of evolution of eycadophytes.

Greatest progress: foliage of living and fossil cycads or cycedophyte affinihy studieds
epidermal and cuticular strugtures investigated by Natho:ﬁst (1902-1909),

Thomas end Baneroft (1913), Thomas (1830), Florin- (1931, 1933), and Herris (1932).
Impact on classifieation of gymnosperms unequalled,

Anatomical details: shoot apex (Johnson 1945, Foster 104, ), ovulate sporophylls, leaf
bundles in +Cycas circinalis (Boureau 1944 ), wood of living cycads (Greguss 1955},
vonation types in cycad leaves (Foster, unpublished, three major types ).

[
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Synopsis=-=Cyondaceas

Pollinantion: “Variationifof Temperature in Male Cones of Encephalartos Altensteinii

Lehm.", reported by A. Jacot-Guillarmod (Rhodes University, Grahamstown),
1959, Jour. Se. African Botamy, vol. 25t 93«49, Cones cut off and measured
in situ. Gaussen {only other reference to this phinomenon) described it as
fe;grish rise. J.=G. found dirunal rhythm and s connsction between rise of
temperature and shedding of pollen. Laboratory msesurements show rise of .
17°C and plamts in open field show 10°C on windy days. Pollen is shed in
afternoon, Three spp, of weevils common on such cones, and one tenebrionid
beetle, A dimorphic woevil was cormmon on female cones of E. horridus, but
only when a gelatinous exudate appeared; otherwise few wers present. Center

of cone represents warmest third, Cones mature from late March to early May.

Cones 17 in. long {average), other spp. 24 in., long. Distinctive, no%

partioularly unpleasaﬁt, smell, presemt in E, Altensteinii and E. villosus,
none in E. Lehmannii, |
Populations: stends of various spp. in Australia {Carl Vilson).

E. Eugene-Naraisii Verdoorn (1945), Transvasl, 6 localities, all within

short distences of one another; on one f%?m two plants are kmown, one &
female, the other imrature, "It would appear that they are relics of a noW
localised and almost extinct species.”

Miorooyeas calocoma: Provinoe Pinar del Rio, western tip of Cuba, represented

by about 500 individuals, 3 lowland groups, 8 montane; A. S. Foster end
Manuel R. San Pedro (1942). Mucrosporangiate trees taller then megaspors,
30 ft, to crown, female trees to 28 in, in diam.

Evbridizetion experiments carried on by Chemberlain in Chicago. Elsewhere now?

Experimental studiss in evolution: unknown.




Synopsia--Cyoadaoeao -Z= .

/
Taxonomyt Schuster treats 9 genéra, 65 Spp.} Chamberlain-Haupt, 9 genera, 98 sPP.

Genus Sohusterr Chamberl,-Haupt Type spscies
Cycas 8 spp,, o sect, 19 sppe C. circinalis
Stangeria 1 spes 1 var, 1 sp. S. paradoxa
Bowenlea 1 sp., 1 var. 2 8spp. B. spectabilis
Dioon 3 Spp. 5 spPe D. edule
Macrozamisa g spp., S sect, 16 spp. M, spiralis
Enoepbalartos -14 spp., & seot. 19 sppe E, longifolius
Mierocycas 1 sp. 1 sp. . M, calocoma
Cetatozamie 2 spp. 6 app. ' C. mexicans
Zamia 26 spp., o sect. 29 spP. A Z, pumila

Cycas: A, Messeri {1927): "The species of Cyoas are so nearly alike thet:they should
be considered varieties of the same species,” Based on enstomical characters
of leaflets.

Stangerias no change.

Boweniat B. serrulata, var. of spectabilis, raised to species by Chamberlain (1912),

Melville {1959) corrected nomenclature.

Dioon Dehenyi E. A. Howard (1933), Guatemsla, not in Chamberlain-Haupt ms. Nomen pudum?

Macrozamia: no change.

Zncephalartos: nine new spp. and 2 new vars.; E. Eugene~Naraisii Verdoorn (1945),

Trensvaal; E. ismbomboensis Verdoorn {1549) Swaziland; 2. ngoyanus Verdoorn (1549),

E. eximias,Verdoorn {1954), Cape Province; E. natalensis Dyer & Verdoorn (1951),

llatal; RB. arenarius Dyer (1956), Cape Province; E. tegulaneus Melville (1957),

Zululend; E. bubulinus Melville (1957), E. marunguensis Devred {1958), Belgian Congs

Herd erson (1945) recognized 22 spp., 1o difference in their pollen; 18 with names,
others wihout. -- Melville (1957, 1958) points out that male cones have feweer
taxonomie ipnracters than to female cones; treated nine spp. from Central Africa,

2 being new, Detailed desoriptions of cone characters,

o _W_""' e e m T i




Synopsis -= Cyoadaceae
/

yicrooycas: most detailed field obeservations by A. S. Foster & M. R, San Pedro (1942).

Ceratozamisimatudal Lundell (1939), southern Mexico.

Zemim 9ther genus with novdltics.

2. Guggenheimiana Carrabia, Cuba (1941).

2, Jirijirimensis Schultes (1953), Amaronia.

Z. madida Schultes{1958) 7, Amazonia.

tUndescribed, large tree sp., vegetative stages kmown, no conss.

Z, Allison-Armourii Millspaugh (1912 7)

Fossil Members: listed in Schuster, Florin, Gaussen, and Arnold; none complete.

Feleozoio: mostly doibtful:
Stems: Cyeadoxylon, Ptychoxylon, Permian.

Leaves: Dioonites, Permian of China,.=--Pterophyllum, Upper Carboniferous, France,
_outicle is Nilssonia=-like; Plagiozamites, Sphenozamites.
Additional doubtful forms in Schuster. '
Pollen: Carboniferous, France, Dounbinger 1957 (ann. Assoc. Géol. du Hord)e
Entylissa, Permian, Naumovéa.
Yesozoict best kmowm fossiis'belong here.

1) Dioonitocarpidium pennaeforme, Triassic, western Germany; D. keuperianum

D, liliensterni, Triassic, Austria, Megasporophylls, up to 8 in, long,

2 or mors seeds near base.

2) Bjuvia simplex: Rhaetic of Sweden, coneists of ygcrotaeniopteris gigantea

(leaves) and Palasocycas integer {megasporophylls).

These two fossils are @ycag-like,

3) Androstrobus, A, manis and A. wonnacottm, Jurassic, Yorkshire coast of rpglan

male fructifications, like male cones of living cycads. ElcrosphoroPhYlls
look most like those of Encephalartos.

4) Beania, several spp., Jurassic female fruotifications, same loocality as A.
BY gracilis, loose spike, 4 inches iong, 2 seeds per peltate sporpihyll,
A. manis and B, gracilis are conspecifiec (ffde epidermal structures ).
Assooiated with Nilssonia-like leaves. Both genera belong to Zamia alliain.

s ol BT e




Synopsis =- Cycadaoceae . s 5=

Both types of cycads are about of equal geological age.

5) Enygmatostrobus Dokturowskyi, Jurassic, Ahurland, Kryshtofovich (1915).
Cones. Cycadales 7 Never entered the literature other than Dnéginal publ.

6) Aimargemia, Cr?taoeous, Portugal, sterile pimnnate leaves, 4 in. long, 2 1/2 wide;
Probably belongs to Zamioideae,

7) Leaf genera: pinnate Nilssomia types, associated with Androstrobus and Beania,
Ctenis, Pseudoctenis (ineluding Pseudopterophyllum), Doratophyllum, and
the giant, long obovate, entire lacrotaeniopteris.

Pleiotrichium cormelinoides Wéyland & Greifeld, webtern Germany, most like

. Doratophyllum, Fragments, hairs most like those of Commelinaceae.

Tertiary materials

8) Macrozamia hopeites, Cookson (1963), leaf fragments, Oligocene brown coal,

Bacchus Marsh, Vietoria, Australia. Only Tertiery cycad, whose epidermal
gtructure was studied like that of Mesozoio oycads. Resembles closely

E, hopei, tallest living oycéd, northernmost representative (near Gaifns,
16 = 18 °S). M. hopeites occurs 28°S.

Impression material summarized by Hollick.

9) Cycadopites and Dioonipites, pollen {rom Eccene Green River formation (U.S.).

€. folliciularis, Paleocene, FortUnion series. Cgeadopites resembles grains

of Cycas. Dioonipites resembles those of D. spinulosum, but is it cycadaceout

Phylggenya review of various views in Arnold. liention here CGreguss and Gaussen.
Triassic: both lines (Cycadoideae and Zemioidese ) about equelly old. Origin no
doubt Paleozoic. Some living members very old, others actively
speciating. Van der Hammen mentioned only dichotomﬁus rootlets of
Dioon edule as an example of diechotomous branching when presenting
evidenoce for Prof. lLam's views on phyllosporous and stahhyosporous groups
Three main lines according to Gregusss.monopodial, djchotomous, and

vertiecillate. See charts on slides for quick review.
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INTRODUCTION

In & proposed work deeling largely with the structurs,
development and phylogeny or'the cycads, with soms attention to
them &8 they occur in the field, in tropical botanical gardens,
and in conservatories, no taxonomy was included in the original
plen. Hovever, even in describing morphological details, the
form under investigation muet have a nams. For the taxonomist,

that nams 1e extremsly important; but for the morphologist, 1t

is & minor matter, his principal 1nterest being the 1dentity of

the material.
Sinee many descriptions in the cycad family are {ncomplete

and since there is much confusion regarding nomenclature, it seems

best, before proceeding with the principal work on morphology and
phylogeny, to make & taxonomic BUTVey. Although not a ta:onon;ist,
I may state as &n €ICUs9 for such a survey that I nave studied,
in the field, a:11 tﬁe genera and more than half of the species,
especially in Mexlco, Cuba, Puerto Rico, Florida, Australia and
Africa. Soms of the rest I i:ave gtudied in botanicel gardens end
conservatories; & few, only‘ng;zmilerbarium gheots. Anyéne who would
1dentify a difficult cycad, eﬁpecially a Zemia, from & herbarium
shost, would easily nams the specles of Crataegus at sight.
Eooker wrote a great work on Welwitschia. Strict taxonomy
demandsd that the name be Tumboa. Later, Pearson made a detalled
gtudy of histologicel features of the plant, reteining Hooker's
name, Yelwitschia. With all the * important 1iterature undsr that

name, it seemed trivial to insist on Tumboa. The fact that



Welwitachia was restored later under nominz conservanda hardly

interests a morphologist. We shall write Stangeria paradoxa

> and shall continue to write Dioon, instead of the misspelled

Dion of the original dgacription. When & nams has bscome

C established in the literature, we shall rstain it even 1f strict
Fi.;_ taxonomy requires some forgotten nams.

In these cases there is no doudbt about the identity of
the plante, although tastes differ in gelecting names; but when
. different names have been given to the same rlant, and different
plants bave been given the same name, there is confusion; St111
greater confusion arises when the plants are deacribaﬁ and named
from scraps sent to soms distant taxonomist. In the cass of the
Cuban Microcycas, the incomplete descripiion, together with the
geographical range, is sufficient to 1danti£y the plant. The

inappropriate name shows that the taxonomist never saw the plant

inAits native habitat, for it iz one of the largest of all cycads

and does not lock 1ike Cycas; but 1t will always be called

Microcyeas. .y

In those cases which lead the taXonomist 1ntd.hi§'maze of
aug;éenera, sug?ﬁpeciee, varistiss and forms, morphologiste have
little interest. We recognize that in horticulture, especially
in hybridizing, an enormous number of forms may be produced,
and for these it is convenient to have names. In cycads, on
account of their scattered geographical distributionm, it 1s
doubtful whether there are any natural hybrids, altbough it is
eagy to Hybridize them artificially. I have secured scores of
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cydad hybrids, including two generic crosses » &and have col-
lected as many as 500 cones from Fl plants in a single season.’
Thege hybrids will be mentioned only in a genersl way and will
not be included in the #eys. In the ield, I have seen numarous

plants of Bowenla serrulata and Macrozamis miquelii with leaves

interlocked, but & thorough search failed to show any evidence

of c¢roseing. In Florida, Zamia floridana and Z. pumila are

sometimes close enough together for crossing; and in Cuba,

species of Zamie may hg close enoughd)apd:"ghny especies of Zamia

cross readily in the greenhouse. It seems/safa to conclude that,

in the field, crossing doss not occur, except possgidbly in Zamia.
In most cycads, young plants look differsnt from old ones.

From a typlecal plant of Encephalartos altensteinii, Professor

George Rattray sent two carefully selected leaves to Kew end

two to Berlin. At both places, as he had anticipated, one leaf
wag ldentified as E. gltensteini! and the other as E. longifolius.
¥hen I visited East London, Union of South Afriea, Professor
Rattray took me out to see this plant. At & distance of 5 m.,

it looked 1ike a typical specimen of E, sltensteinii; but it L
was easy to select leaves for hsrbarium sheets of E. 1og1folix;s.

In E. altensteinii, the leaflets are spiny until the trunk reaches

& height of & meter or mors, when they become less and less spiny
end, in old plants, one can usually find a leaf without a single

apiny leaflet.&‘or the taxonomiet that leaf is E. 1o ifoliug;

for the morphologist, it is still E. altemteiniﬁ .

-t



In a young plant of Dioon sﬁinulosum the leaf has &
nsked petiole, often 70 cm. long and sometimes nearly & meter
in length, with the lowest pair of leaflsts almost a8 long as
‘those higher up; while in older plants the leaflets in the
1over third of the leaf become smaller and smaller until, at
the base of the leaf, they are reduced to mere spines and there
is scarcely any naked peticle. From herbarium sheets, it would
e emsy to.make two specles.

In many species the margin of the leaflet changes with
the ege of the plant, being distinctly spiny in young plants
and becoming entire as the plant grows older. The spiny charac-
ter msy be retained until the plant.is more than 100 years old

end then graduélly diseppear. In Dioon gdule ths spines are

1ikely to disappear before the plant is 30 years old. In eny °
case, buds from older pla.nts in which the leaflets have become
entire, revert to the spiny condition. However, in Diocon pur-
pusii and D. madrense, which look like D. gdule, the spiny con-
dition is permanent, not even the aize or nunber of spines being
changed. The margin of the leaflet 1g nsually mentioned a8 a
specific character, and in Ceratozamia the entire margin is so
universal that it is even & good generic character. In Dioon
spinulosum nearly all plants have almost all théir leaflets epiny;
but, on & plant with nearly all the leaflets entire, one can
find a few leaflets with one. or two small spines. Taxonomists
call such a specimen D. psctinatum; ﬁe’ call it D. spinulosum.

In D. edule the leaflet of the mature plant is entire; in D.




purpusii and in all other species described or mersly labeled,
there are varying (egrees of spininess. Unless the spiny leaf-
jet ie associated with other characters, &ll these plants, except

Dioon medrsnss, D. pinod and D. spinulosum, might be included

at least temporarily under D. purpusii. In Bowenia the spiny
or entire margin of the jeaflet is so constant that 1t is & good
specific character. A thorough field study of numerous indi-
viduale should be made before adding a new speciss to any genus
of cycads, especlally & new species based upon the leaflet.

The petiole and rachis of the leaf are often d.eac.';tbed.
as round or flattened or grooved above. The cha.r&ctez; iz of

1{ttle value unlese 1t is stated (and it ga,véx" 18) whether the o

dsscription is from living or dried material. For example,

in 1iving material of Stangerie paradoxa, the petiols in trans-

verse section is oval near the base, higher up rounded below and
comewhat flattensd on the upper face. In dried material, the
whols patioie i1g distinctly grooved above. The rachis, vhich in
iiving mterial is rounded below and flat or depressed above,
remains rounded below, but above has a groove half the dlamster
of the rachis.

The color of the fleshy coat of the sesd is always men-

tioned if the taxonomist has seen it. When & cone of Dioon sdule,

D. gpinulosum or Ceratozamia mexicans with ripe seeds 1s opemed,

the outer fleehy layer is white; but when exposed to the air, it
soon becomss cream-colored. Seeds of Macrozamia rgidlei have a crim-

e son outer fleshy layer which changes to & dark blood-red color,




with hardly any orange. The most usual color in the whole family
1s some shade of red, with more or less orange. That there are
changes in color should be borne in mind when the seed coat is
‘describod as white, cream-colored, yellow, scarlet, orange-red,
vrownish, or soms other color.

Exemples could be multiplisd. If all diagnoses had been
written in the field, from abundant material, most of the uncer-
tainty would have been svolded.

From hefbarium specimens or from scraps gent from the
fisld to persons who never saw the plants in their native habi-
tats, or saw only a few greenhouse specimens, it is easy o make
geveral species where there should bs only one. After wandering '

among hundreds of plants of Zamia floridana or Z. latifoliolets,

or through thickets of Macrozemia spiralis, or through Bowenie

ssrrulata so abundant as to be a conspicuous part of the forest

. ~ TN
floor, one has little confidence in the subfgenera, subfspeciea,

varieties and forms of the herbarium texonomlet.
The veteran Australian botanist, F. M. Bailey, tramped
over the cycad region of (ueensland for more than forty years.
He knew every species, from seedling %o old age, and he knew what
differences in size and form can bs caused by light and ghade, by
- vet and dry conditions, and by other scological factors. Besides,

he was & closs observer of fluctuating variations as one sees them .

in the field. Consequently, in his aimple key to the Queensland (e s
~
cycads, there are none of the aubfapecies, varieties or forms,

80 characteristic of herbarium-sheet taxonomy.




As one wanders through a patch of Macrozemia spiralis ab
Avoce, near Sydney, Austre.lia , with plants so crowdsd that progress
ig difficult, with some indlviduals so eclose to the ocean that the
galt spray bathes their leaves » vhile others, protected by rocks,
receive only occasional rains, and with all ages from seedling
to maturity, one could easily select material for au{:;species,-
varieties, and forms. On a rock, with only 10 or 15 cm. of soil,
this species may form a t'run]; half a meter high; while, a fevw

yerds away in deep soil, the stem may be entirely covered.

In soms places in the Chavarrillo region in Mexico,

plantes of Dioon gdule are in more or leap definlte groups,

with older plants at the center and Fouﬁger ones at the out- S
_side. The youngest plants have spiny leaflets, while those of
the larger plants are entire. The large plants have longer .
jeaves with more leaflets and more leaves in & crown. To the

man in the field, there ie only one species and he might rea-
gonably guess that the entire gi'oup may bave coms, origimally,
from the seeds of & single cons. A gimilar grouping ls con~
epicuous in Zamia latifoliolate in northeastern Puerto Rico,

and it 1s probebly common where plants are abundant.

70
Dioon spinulosum, in the tropical rainy forest region -

120 fillomalins soth ok Vena , :
to Wﬁw&% Msxico, the only region in which

I studled 1%, grows in an almost impenetrable tangle of shruba

and vines. It also grows in the dense, but mors open forest of

tzll trees, and it is likewise at homs on great rocks, groving

out from inaccessible clefts. Among the tall trees, it reaches

[



o beight of more then 15 m., with a slender trunk and leaves k m.
in length. On the rocks, the trunk is stouter, ggldom more than
7 m. high, and the leaves are ghorter,

In the greenhouaa, I believe several of the described
snecies of Cerztozamia could be grown from geeds of a single
cone of C. mexicans, by planting some 1n the ground and the rest
in pots of various sizes, and by manipulating light, heat, and
. molature,

What 18 & speciss? From a field study of cycads, we
should regard a specles as & norm {not the typs of the_tazdno—
mist, which my be only & variant from the norm), which has
smll fluctuating veriations even under the same condltions.

We are not concerned with sug;species, varieties and forms,
because, a8 we regard it, a species in the cycads is broad
enough to include these minor categorles.

We have no doubt that one speciss may originate from
another. When soms variation or mutation has bscoms established,
go that plants can be recognized generation after generation, ve
should treat such an assemblage as a species. Wb logically
the variant might be a new species at the veginning; wed if the
veriation should disappesr at the next generation, the descrip-
tion of a new ephemeral species would only burden the literature.

Let ue imagine & cass. Somd geeds of a single cons of

Dioon spinulosum are dropped at some distance from the pareut

plant or group. They germinate, and in time, +he coning stage

ie reached, ¥With only fluotuating ﬁariationa, moat of the plants

4



111 closely resemble the parent. But one of the new .plants might
have entire leaflets. If 1t be & femals, 1t is 1likely to be pol-
linated by en individuel with the usual spinulose leaflets; and

1f & mle, it is likely to pollinate a femals with spinulose

jeaflets. In elither case, the variation may not dbe permanent.

1f a mle and female, within easy distance of esch other, should

bave entire leaflets, and pollination should occur, the entire L
jeaflet character might becoms esta.blished, and we should not \‘\\J/
pesitate to describe & mew species, ;oa.lling 1t Dioon integr o %
folium. The fact that the origin of the new gpecies is knowm,

should be no a.rgumsn‘c against 1ts validity. Such a mtation

probably occurs rather frequently for we have two such plants,

. raigsed from sesd, in ouwr collection, and we have seen ons at

1' . Rev, whers texonomists call 1% D. pectinatum., Probdably our .
i ‘4 plants, nearly all of which have spinulose leaflets, oams from L,“’{A.x-“

N the seeds of ona come. If the taxonomist should vent more than "
one character to establish & new spscies, more could be found
in the anatomy of the sporophyte or in the gamatophyte. gg_r_g’-.\
tozamia mexicana can be identified positively by its pollen tubse,
or by ite embryo, although these characters are not 1isted by
texonomists. Cyces wedei, Dioon edule, Stanzeris paradoxa, and
othare can be identifisd by the stony layer of the peed. In our
collsction, besides plants of Dioon gpinulosum with entire leaf-
lets, there is & plant in which the new crowns, for several weeks,

have a rich purple color, instead of the usual yellowlsh greemn,

before reaching the dark green color of the mature leaf.

. e T, —
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Notwithstanding the entire leaflets and tbe purple color, ¥

label these plants Dioon spinulosum ;

\/
In Encephalartos there are speciea around E. horridus

vhich are prodably rather closely related, and another group around
E. villosus; in Macrozamia, there scems to be a similar grouping

. ands v S
about M. piralis, in Cycas, & group around C. circinalis, sninmion

clreanall®
Zamia there is such confusion that a workabls key will never e
‘mds until soms pbotanist with a good knowledge of taxonomy, mor-
phology, ©cology, and éenetics, makes a thorough study of its
numerous species in tha field.

Such grouﬁings often have been made the bpasis for arrang:;/
mant of specles, buf gince the groupings are generally géﬁgiiiéuﬁi;
a single character, an artificlal sequence may be used until more
xnowledge accumlates. .

The size of the lsaf and the number of lsaves in a crown
vary with the age of the plant and with ecologicel conditions.

In general, cycads in & good conservatory are largsr and finer
than planta of the sams age in the field. Stangeria with six
Jeaves in & crown is rare in the f£1eld, but not so raxre in a con-
servatory or tropical botanical garden.

The size of thé cone 1s equ#lly varisble. V¥hen & plant
produces only one cons, thagzéne i1g larger than when there are
two or thres, A female come © T:TS_—Tfolius, in St. George's
Park, Port Elizabeth, South Africa, weighed 42 kilos, while thres

conas on a plant of the same species in the same park walghed

about 23 kilos apiece. In Zamia floridana the number of sporophylls
L ]
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vhigh might bave good seeds varies from about 20 to more than

- & hundred.

If no one would describs & new epecles of cyéads without
adequate material and a thorough field study there would not be
so much uncerteinty in making determinations and such categoriles
as sug/.’-\species, varietiss, - and forms would disappear.

In view of these facts, we shall pay no attention to sube
species, varieties or forms, and shall follew the dsscriptions
end use the names given by men like F. M. Bailey. While, in
soms cases, another nams might be more acoceptable to the pro-

fessional taxonomist, there should be no doubt as to the identity

of the plant under consideration. Ehere tha names of a pia.nt like

A Stangeries paradoxs has becoma fized in the 1itera.ture ) WO shall
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Relationships and Distribution
The gymnosperms embrace two great phyla, the Cycadophytes and
Coniferophytes, both with a geologic history extending far back into .
the Paleozoic. Because botﬁ groups were highly developed and very i
abundant in the Carboniferous, they must have originated much earlier.
These two great lines of descent have undergome a2 parallel evolu-
tionary development for over three hundred million years. The fossil

record does not reveal which group is the older or even whether the

two groups had a common ancestry. In fact, the oldest available

material, of Upper Devonian age, shows the two lines about as sharp-
ly separated as they are today. However, the many fern-like features
of the Cycedophytes, especially of the Paleozoic members, strongly
indicat%{ that they were derived from an encient fern stock, while
?he many structural resemﬁlances between the two gymnosperm phyla
::;iﬁz; that either the Coniferophytes were derived from the'Cxc&do:—\‘
phytes very early, or that both arose independently from a common
filicinean ancestry. ' i
During the Paleozoic the Cycadophytes were represented- by the
Cycedofiliceles, and the Coniferophytes by the Cordaitales. Both
orders, dominant then, are extinet teday. During the Mesozoic the
Bennettitales and Cycadales, both probably derived independently
from the Cycadofilicales, carried on the Cycadophyte line, while
the Ginkgoales and Coniferales, both probably descended from the

Cordaitales, continued the Coniferophyte line., Of these four Meso-

zolc orders, the Bennettitales became extinct before the close of -

the era, but the others have persisted. The Cycadales are repre-
e %MM

sented today by nine genera and about egieAcmie species, the .

Ginkgoales by a single species (Cinkgo biloba), and the Coniferales

by about forty genera and over five hundred species, . Another modern

h——:, I




order of gymnosperms, the Gnetales, comprise three genera and about
sixty-five species. Although their effinities may be with the
Coniferales, they occﬁpy 8 very icolated systematic position and
are practically unknown as fossils,

The Cycadophytles are comparatively small plants with pinnate
leaves and unbranched or slightly branched stems having a Egﬁﬁﬁ?
pitﬁ, scanty zone of wood, and large cortex., The Coniferophytes,
on the other hand, are comparatively large plants with simple
leaves and profusely branched stems having a small pith, abundant
wood, and scanty cortex. Fern-like characters, retained by the
Cycadophytes from their filicinean ancestors, include the general
habit, vascular anatomy, form and venation of the leaves, oceur-
rence of microsporangia in sori, structure of the mierosporangia,
and multiciliate spérms.

In the Cycmdofilicsles the sporophylis a?e much like the
vegetative leaves and are not collected into cones, In the Bennet-'ﬂﬁ\
titales cones that are mostly bisporangiste are borne in large
numbers, generally laterally along the stem, The microsporophylls-
are somewhat leaf-like and loosely clustered below the megaspore-
phylls, which are much reduced, not at all leaf-like, and compactly |
organized, In the Cycadales monosporangiate cones are borne in
srall numbers and in an apparently terminal position on the stem,
~Both the mierosporophylls and megasporophyils are much reduced,

A1) except the megasporophylls of Cycas are organized into a more
or less compact cone.

In the Mesozoic the Cycadales were world wide in distribution.

10w they are confined tc® tropical and subtropical regions s &nd even

Mmforfﬁw« mcvi-qﬁ #@M’Rﬁ.—
there thewmusualiis occur in scanty patches anﬁ:anaznanaoseahﬁe
na.u{i',-g d_,_,’:(m_ q‘*‘wg,ge,,m@‘(: o Seachad .
Places he order is represented by a single family, the cycadaceae,
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Of its nine genera, four are restricted to the Western Hemisphere
and five to the Fastern Hemisphere. The occidentzl genera are

7emia, Mcrocycas, Ceratozamias, and Dicon. All of these pcouwr

north of the eguator except a few species of 7amia. The oriental

genera are (ycas, Bowenia, Macrozamia, Stangeria, and Encephalartos.,

11 of these are found south of the equator except some species of

Cvces and Encephalsrtos. The principal cycad regions of the world

are southern MNexico, the West Indies, Australia, and South Africa.
Zamis, the largest genus, ranges f{rom Florida to Chi;;% It
has nearly one-third of all the species in the family. About thirty
of the species already described appear to be valid, but the identity
of the others is doubtful. Only a few have been thoroughly studiied
in the field. vMicrocxcas, which 1s monotypic, is confined to western
Cuba, Ceratozamia and Dioon are both endemic to southern Mexico.
Ceratozamia éppears to have six velid species and Dioon five;.perhaps
one or two more may later be recognized. Cycas, occurring from
Japan to Austrelia and Madagascar, may have at least twenty species,
but some zre not very well marked. Bowenia and Macrozamis are con-
fined Yo Austrazlie., Bowenia has only two species. lYzcrozamia has
about sixteen, most of them easily recognized; more may later be
discovered in the vast central region of Australia. Stangeria is -

nonotypic and confined to South Africa, Fncephalartos, in its well-

studied South African range, has thirteen species, while in tropical

tfrica there sre six or seven more.



The Stem

The stem of ¢ycads may be either serlal end columnar (arbores-
cert) or subterranesn and tuberous. An arborescent stem is chersc-

tstic of all species of Cycas, Dicon, Microcyces, and Ceratozamia.

ters

In Mecrozemie and Encephalsrtos the stem is seriel in some species

er2 subterrenean in others., In Zamis a tuberous underground stem.
sczurs ip most of the species, an eerial one being found in only a
few. Both Stengeris snd Bowenie have & tuberous subterranean stem.
Tue tallest cyceds are Macrozemis hopel, reaching e height of 18 m.,

eré Dioon spinulosum, reaching 16 m. Microcyces calocoma becomes

neerly 10 m. tall, while'Encephalartos leurentisnus, with a pros-
trete stem, ettains a length of 15 m. Most arborescent cycade are
zuch smaller, few species exceeding 3m. and meny being less than,

2 m. in height. The smellest of all cycads is Zamis pygmses, with
8 stem less then 25 cm. long and only 2-3 cm. in dlameter. A

Typically, cyceds have esn unbrenched stem, but wherever they

ere abundent, one can usually find an occasioﬁal branching plant.‘
Often the tranching is obviously the result of injury. At van
Steedens, near Port Elizabeth, Union of South Africa, are many

rlents of Fncephelartos longifolius like the one shown in Fig. 1.

“he soft terminel part of the stem had been cut off, perhaps a
Lundred yeers ago, to make Kaffir bresd, a practice which gave

he genus its common neme, Bread Palm, and its scientific name,

Trapnn
Irnzerhalartos.




Young plants freguently arise from the base of an old one,
especlally if the old plant hes a leaning stem, as in Dioon gdule,
The lerge crown of leaves on a cycad sbout & meter in height offers
euch resistance to the wind that the stem may lean or even be blowm
¢own. Any slight crack at the base may result in the formation of
a tud which develops into a brapch. When formed close to the goll,
such buds become rooted and established as independent plants when
the cld plant dles. The mos£ consplcuous cases of branching are

geen in plants of Cycas revoluta growing in temple grounds or on

old estates (Fig. 2). Here branching has been induced by msking
cuts in the stem, a method still employed by ﬁurserymen, who pot
the resulting buds. Sometimes branches become hundreds of Yyears
old and must be supﬁorted by props. Brenching is very common in
subterranean stems. When growing in stony ground, the steﬁs are
often'cut or scratched, and a bud arising from the wound becomss a
trench (Fig. 3),

An entirely different type of branching may appear in enother
vay. When a cone breakardown, some of the seeds may be held in a
kird of basket formed by the crown of leaves., Here they scmetimes
rferninate and the aeedlings grow down into the soft tissues of the
6ten apex (Fig, 4). At Chavarrillo, Mexico, I savw & plant of Dioon
tiule with thirty-five buds at the top forming a circle that re-
rlaced the normal crown of leaves. Five of the buds had four to
ten green leaves; the others were still covered by bud scales. At

least some, and perhaps all, of the thirty-five buds were seedlings.




Other piante in the vicinity showed three to five crownas, some of

vhich were almost certainly a result of the germinstion of seeda at

the stem apex. In 2Zamia floridena seedlings often grow down into
the tissues of the stem apex and produce what appear to be brancﬁes.
Such 8 young plant, becoming established end looking like a true
branch, might bear a male cone, while the older plant might be
ferele, The finder of such a spepimen might claim that cycmds are
sometimes monoecious,

Another type of bbanching, which is internsl and may never
reveal itselfl externslly, takes place regularly when & terminal
cone 1s produced. When a cycad produces its firast cone, the apical
meristem is used up, but & new meristem is soon formed et the base
of the peduncle (Fig. 5). This develope leaves and pushes the cone
eslde. Although really a leteral branch, it continues the growtﬂ
of the main stem. Vhen another cone is produced, the process is
repeated, but externally the stem etill seems to be unbranched.
Bowever, a longitudinal section of the stem showa & serles of cone
domey each of which was terminated by & cone (Fig. 6). If two
meristems should appear atAthe base of the peduncle, as they
rrobably sometimes do, one might remein vegetative for several
Yeers end build up a brench; while the other, producing a cone,
vould form & new meristen. Although externally alike, one branch
vould show a cone dome, while the other would not.

In the female plant of Cyces, the original meristem continues
throughout the life of the individual, producing successive crowns

of follage leaves, scale leaves, end sporophylle (Fig. 7). A

.I....lll.l.-—-——_____k’
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.zn2itudinel section of the stem does not show any cone domes. The

444444

zele plent hes terminal cones end & longituiinal section shows a

cone dome for every cone the plant hes produced except the first one,
Where several cones are produced, the stem may or mey not

i:nteln Eone domes. Zamia has a complicated system of cone domes,

end when a new meristem appears at the base of each peduncle, a

rrofusely branched stem results, A plant of ggg;g latifoliolata

in. our collection has produced as many as 60 male cones at one tims,

Tven externally, it is much branched, A dissection of the stem k

vould doubtless reveal g complicated anatomy that would Prodably be
<l the cone-dome type, with more than one meristem appearing at the
tese of a peduncle.

Fncevhalartos friderici-guilielm: frequently has a circle

>7 cones appearing in the axils of leaves (Fig., 8). The cones are
iaterpl atructures, the terminal meristem continuing the growth of

‘he stem. Cone domes are absent. In Macrozamia moorei msle cones

e usually numerous, with 10 to 20 not rare and sometimes as many
& =00 being present (Fig. 9). These cones are strictly lateral,

8rising from the leaf axils. A tangentisl section of the stenm

Tesenbles e section of the -extinct G cadeoidea, of the order Lo i
] 77 “vtnxagxgg
sfoneititales, Ovulate cones are not so numerous, usually only

“¥9 Or three belng present, but in one plant eight were counted, i
11 fully grown and weighlng about 15 kilos each. Both male end
“e2ale plants of Macrozamia moorei have no cone domes.

n Stanzeria and Bowenia, which have subterranean stems, an

tisclanion layer develops at the base of the petiole and cuts off

k
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the leaf cleanly, leaving only an'inconspicuous scar that finally
becomes unrecognlzable. In other cycads with subterranean stems,
es in most species of Zemla and in some species of Encephalsrtos
end Macrozamis, an abscission layer does not appear so early, In-
gtead, thé leaf dies, the leaflets are shed, and the rachis and
retiole disorganize, In Zémia en absclsslon layer is formed after

| e gl s

several years, the base of the petiole then breéking off cleanly.

Consequently, the top of the stem is covered with a temporary armor
57 leaf bases. Af;er the leaf is cut off, the scar mey be visible
for o long time (Fig. 10), but usually soen disappears, leaving the
stem as smooth as in Stengeria or Bowenia, and a normal phellogen

ia continuous aroﬁnd the entire cortex. Those specles of Encepha~

lertos end Macrozamis heving subterranean stens, or stems raised
only slightly above the ground, have an armor less conspicﬁous than
<n erboreal types but one that may persist throughout the life of
the plant, .

Crcads with aerial trunks have a conspicuous armor of perslis-
teat leaf bases, Dioon edule affords a good example (Fig, 11). 1In
‘te first Jear the young crown of leaves is obliquely erect; in its
second year it becomes depressed,” 8o thet the leaves are almost
norizontal; in its thirg year the leaflete fall off; during the
ReXL tWo or three years, the rachis end petiole disorganize snd only
S or 10 ¢m, of the petiole remain. Finally en abscisaion layer forms,
RoY av the base of the retiole but farther out, so that 2 or 3 cnm,
o7 the bage of the petiole remsin as a permanent armor; ‘The end of

‘e renalning part is euber;zed. Even trunks a thousand years old
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are completely covered by these petiole bases, which are more or less
ciazond-shaped as seen from the surface. In such an old trunk, the
diezeter near the top is ueually greater than at the bage , for thei'er?.
{3 sicost no increasge 1_n the width of the xylem of the stele. On the
tther hand, there is often a decrease in the diameter of the trunk,
"- one abscission layer after snother forms at the outer ends of
the leaf bases » cutting off thin flakes that finelly reduce the
--ezeter of the trunk. In extremely old trunks of Encephalartos
.2tifrons this process géea on until no trace of the armor remaina.
In trunks of rapid growth - rapid for cycads - a distinct
alternation of large and small leaf bases ocours. The large bases,

forming a rib, belong to Toliage leaves, while the small ones,‘

foraing the depression between two ribs, belong to the bud Scales,

Hicrocvess calocoma ang Dioon spinulosum furnish good illustrations

27 such ribbing (Fig. 12). fThe Successive cork cambiums are much

=ore vigorous in the bames of the foliage leaves s which form the
rita. uonsequently, the ribs become reduced, and at a distance of
& couple of meters from the top, the trunk becomes even, with no
¢lstinction between ribs and depressions. In very old trunks the
elsclesions continue until they not only remove the armor but invade
Lhe ¢ortex, so that the diameter of the trunk is noticeably lesa at
ke tottom than at the top (Fig. 13).

In Dicon edule one might imagine an obscure ribbing; but here
the tuds scaleg are hardly recognizable except near the tip., Fach

T the big groups which might be mistaken for ribe is made up of

the baseg of foliage leaves and .consists, not of the bases of one -



crown but of several c¢rowns, perhaps as many as twelve. When a
r-ant produces & crown of leaves every other yemr &nd a cone every
Jther year, or even every Yyear, it becomes exhausted and goes into a
isrment state, looking dead and rroducing neither leaves nor cones
for peveral years., A fire may sweep through the patch and thus
initiste & dormant stage or an animal may Initiate it by eating a
Foung crown. When the plant comes out of the dormant stete, an un-
vaually lerge number of bud scales makes s slight constriction, The ‘ : '

aumber of such constrictions on & stem doudbtless denotes_tpe nunber

of times the plant has become dormant. In Dioon edule a growth ring E
resembling an annual ring is formed as the plant comes out of the
¢ormant stete. Such a growth ring, in this species, may be formed

every 20 or 30 years. The dormant periods are too irregular to make ‘
‘e rings of much value in estimating the ege of & plant,

In Dioon epinulosum the Buccessive ebecisslon 1qyers in the - f

leef bases are so Treguent that, at the bages of plants 6 or 7 m, f-’ e
<eh, there is not only no distinetion’ between ribe and depressions, g fiji .' J
€xcept in the upper rart of the trunk, but even the diamond-~shaped k ' !
Zerxings are obliterated. Thus any estimate of the age of the plant‘
2% this basls ig extremely indefinite, In this species the wigth . j
>7 the xylem of the g?gle increases considerably, the diameter of -
A€ Stem being greater 8t the bottom than &t the top. Except during
W dormant periods, & crown is formed every other yeer, and with
SYery new crown a grovth ring appears in the wood. In trunks 10 m.

FiZh the py bs are eesily recognizable in the upper 3 n, Coneequently, o

the gge of this upper part, making no allowance Tor possible dormant

k




zerioda, 1ls Just twice the number of rivs. A plant of D. spinulosum
1€ m. high would probably not be half as old as one of D. edule 1 m,
Ligh. In the lower part of such trunks, ﬁhere leaf bases or ribs
ere indistinguishable, one might make a guess from the growth rings,
ceking the number of years twice the.number of rings,
Some fecords of very old cycads are available. In the grounds
- of the temple of Gokokuji, at Takaido, Japan, is & plant of Cycas o
revoluts that is known to have been growing in the same vlace for k”i;ii? '
sver 650 years, and it was probably 100 years old when transplanted
from the fleld. One‘of the largest specimens of C. revoluts in Japan.
is in the temple grounds of Shokuji, at HiJi-Cho, Oita Prefecture. }£?%M&¢u
The stem & 9.15 m. tall and 1.75 m. in dlameter. It has 90 branchesfffiﬁv;;’b
erd the aree covered by them is abqpt 100 square meters. The age is o
gald to be about 500 years.' |
At Chavarrillo, Mexico, large plants of Dioon edule produce
& crovn of about 20 leaves every other Jear, an average of 10 a year.

Soze specimens not more than 1.5 m. in helght have 10,000 leaf bases,

i8 conservetive because a plant is not likely to produce 20 leaves

noa crown until it is nearly 100 years old; also no account is

“2xzen of dormant pericds. 1In conservatories both Dioon edule and
2+ gxinulosum may retain their leaves for 2, 3, or & years, or even
103£er, Or crowns may appear two years in succession, the duration
telinr 80 irregular that the method of determining the age of field

8recimens 18 of little value when applied to plants in cultivation,




Transverse sections of adult cycad trunks show two distinct
t7res of vascular structure, the monoxylic and the polyxylic, the
Termer having & single zone of wood and the latter two or more
zones seperated by parenchyma (Fig. 15). Most cycads have the mono-
xrlic type of stem. In Cyces all specles which have been examined are
rolyxylic, while in Macrozemia and Encephalartos some species are
ronoxylic end some polyxylic. In Cycas revoluta and C. media plants
1.7 @, in height seldom show more than 3 or L zones. The greatest

P

display of zones which hﬁs come to our attention is in Cycas pectinata.
# riece of stem 20 cm. In diemeter, collected by Sir Joseph Hooker

in 1848, in the Great Rungeet Valley, Sikkim, shows 1k zones, all
rether nsrrov but very distinct. (Fig. 16) The zones are formed at
irreguler intervale of, probably, many years, and may indicate the -

rumber of times the plant has had a prolonged dormant period.

In adult plants of Zamia floridene heving a stem diameter

of 3 cm., the xylem zone is ebout 2 mm. wide and the phloem zone

the seme. 1In exceptionally large specimens with & diemeter of 12 cm.,
ire xylem zone is sbout 3 mm, wide and the phloem zone about 2 mm,
Srowth rings ere ebsent. It is evident that growth of the woody

trlinder is very slow. A plant of Ceratozemia mexicane near Jaleps,

Yexlco, with a trunk 30 em. high and 15 cm. in diemeter, had a zone
o7 xylem only 3 mm. wide. A plant of Microcyces celocoms near
toneolacidn del sur, Cuba, was about 2.5 m. high and about 20 cm.
-0 dismeter at 50 cm. above the ground. The diameter of the plth
&L thlis level) was 10 cm., the width & the xylem zone 1.5 cm., the

. .
Fhloen 1 oem., the cortex 2.2 cm., and the armor 0.5-1 em,



0

A plent of Dioon edule et Chavarrille, Mexico, with a trunk
gbout 60 ¢m. high and 21 cm. in diameter, hed & pith 8.7 em. in
diameter, a xylem zone 5Smm. wide, p‘i\\ioem zone > mm., cortex 2 cm.,
end zone of leaf bames 3.6 cm. A specimen about 1 m. in height but
vith no greater diameter had a pith 6.9 om. in thickness, a xylem
zone 15 mn. wide, phloem zone 8 mm., cortex 3.2 cm., mnd zone of
. leef beses 1.5 cm. Dioon spinulosum hes the widest zone of xylem
ever recorded for any cycad. A specimen st Tierra Blanca, Mexico,
with a stem 6 m. high end 33 cm. in dismeter, had & pith 8 cm. in

diemeter, & xylem zone 10 cm. wide, phloem zone l.k cm., cortex

2.% cm., and srmor 0.5-1 cm. (Fig. 17).
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Leaves

The leaves of cyceds are produced in crowne, except that in
cienzerde, which often hes only one leaf ang rarely more then two or

tiree in » season, the term crown is not very appropriste. But even

-n Stengeria, whose leaves often live two or three Years, particula:ly

-n gerdens and coneervatories, the folisr display might be called a

crowvn. The leaves of all cycads do not appear simulteneously but in

succession along & low spiral. Consequently, the leaves in & crowm

; ere of such different lengthe thet the oldest mey be several times as

Vlon, 68 the youngest (Fig. 18). In some speciea of Mecrozemia, such
es M. moorei and M. miguelii, the crown may contain ss many es 100
leeves, but in most cycads the number is much less, seldom exceeding
2) or 30, and often being fewer then 15, _

The durstion of the crowﬁ verles with the species snd with
conditions. The Joung crdwn is erect until the leéves reach at least
nel? their msture length’ (Fig 19). at Chaverrillo, Mexico, where
Zison gdule is very abundant crowne are produced every other yesr,
Suring the fipst Jear the crown is bright: green and the leaves extend
ttliquely upward, During the second year, partly because of the
iresence of a gmall grayish lichen, the leaves are not so bright an& )
tecome horizontel or even dfoop 8lightly. During the third year the

leeflets fpll off, the petiole ana rachis hang down and decay, begin-
ning with the tip, and st111 later an abecisalon layer eppears 2 or

5w, from the cortex, meking & clean cut that leaves the bese of

‘Le petiole on the trunk (Fig. 1k},

y S



As nearly as could be determined, the rroduction of new crowns

seezs to be the veme in Dioon spinulosum a8 In D. edule. At Trapps

veiley, near Grahamstown, South Africe, Incephalartos altensteinii

rriiuces & new crown every Jear, but E, letifrons doiztnot. Cyces
iroonelis usually bears a new Crown every year, but t:Townsville,
<-c¢nslend, Australia, lying at sea level ip a bhot and wet region, a
Flant in the botanrical garden is said to produce two crowns a Year,
Th.3 18 & wany unique case. Probabtly in no other cycad are the suc~
te2g.ve Crowns more sharpiy marked than in Encephalartos friderict- é’"iﬁfﬁh
Ti.llelmi, where the tomentun is extremely abundant, covering the
azele leaves and making the foliege leaves very abundant. In this
frecles & new crown appeérs every year and remains green for two
years, _

The vernation in Dioon, Macrozemia, end Encephslartos is p;r-
i “estly streight (Figs. 18, 19, 20A}. In Cycas it is as circinate as
-1 eny fern, both in the rachis and leaflets (Fig. 20B). 1In Zamia,
;3§=t;zemia, and Miéroczcas the rachis 1s circinste snd the leaflets
sirelznt (Fig, 20C). 1In Stengeris the rachls is distinclly curved,
fenellmes appeering ¢ircinate and sometimes conduplicate, while the
leefletg are straight (Fig.eog). In Bowenis the bipinnete leaf has
“# tlr of the mailn rachis end side tranches curved, but the leaflets
tre siraight,

“hen & new crown hes broken through the bug scales, growth ie
“ETY rerld, The Tollowing messurements were made in the greenhouse,
where Qroiz? is likely to be fastér then in tke field. But the ratea

-+ rowth & verious periods inp the development of the leaf, and

)



cszperetive rates of growth of the different regicns ; 8re probebly the

e pi g

i‘ seme ac in the fleld. All the plants measured, except Stengeris and

boweniam, were grown from seed and were not more than 35 years old.

Number Increase Average rate

of deys in length per dey
Ti:on epinulosum 6 28 cm. k.6 cn.
7. edule 6 21 ecm, 3.5 cm.
Srees circinelis 48 146 cm. 3.0 cm,
Jeretczamia mexicana 55 61 cnm, 1.1 cm.
incerhalartos villosus 50 - 110 em. 2.2 cm.
Stwenreria paradoxa 31 88 om, _ 2.8 cn.
z:wenie serrulata 30 83 cm. 2.7 cm,

v

The leaves of ell cyceds are pinnste except those of Bowenisa,
wiich ere bipinnate or even tripinnate. They range‘in length from
“ or 6 e, in some mature specimens of Zemis pygmaee to ms much as

2 2, in Cycas gircinelis, Dioon gpinulosum, and Macrozemia denisonii,

Tre leeves of Encethelartos villoéus,eometimes reach & length of 5 m.

v.lle E. laurentisnus, of tropicel Africe, is reported to have leaves
reeching 6 m, in 1§ngth; About 1 m. ie & very common length for a
t5zed leaf and fhiéikeached or egrpassed in all the genere and in
=eny of the epecies,

The pinnete leaves, arranged in crowns, make the cycads look

site ferns. Stangeria paradoxe was long thought to be-a fern and was

‘nzivded in the tropical genus Lomaria until the discovery of ite
--hee rroved it to be & seed plant. Zamia peeudoperasitica looks mo

=it% llke Polystichum ecrostichoides that, without cones, it might be

=-8t27en for that well-known fern. On the other hand, some of the

Trrns regemble cycads. At a distence of 50 m. the South African

-~
"ag

~Exlre dregel could easlly be misteken for & cycad., In the tropical




rain forest south of Tuxtepec, Mexico, one must often dismount from
his horse for a closer look before he can decide whether a plant is
e cyced or & fern. Sometimes it is a Zemla, but usually only a fern.
Bowenia, with its bipinnate leaves, 18 so fern-like in appesrance
thet, without cones,'one might pass it by without even suspecting
that it 1s a c¢yced.

Most cycad leaves gre differentiated into a petlicle and rachis.
In some species the lower leaflets are gradually reduced to 8pines
that often extend to the base of the leaf, so that & distinct petiole
seéms to be lacking. Such Spines, generally occurring in g row along
each of the two sides of the petiole, are seen in most species of

Cvcas, in Dioon sginu;osum, and in some species of Encephalartos,

such as E. villosus. In many species of Maerozamis the lower leaflets
are reduced in size but, with only a few exceptions, are not apine-

like, In Ceratozamis, except C. kuesterianas, and in pany species

of Zamia, the petiole is_spiny, but the spines are irregularly
scettered and do not intergrade with the leaflets; .in fact, they
&re frequently borne on the rachis as well.' In Sten erﬁa, Bowenie,
and Microcycas the petiole is entirely without spines of any kind.

In Dioon 8 inuloéum, where in older planta the reduced leaves
extend to the base of the petiole as aspines, eéedlings ané young
rlants, as well as buds from older plents, have very long unarmed
Fetioles and the lower leaTlets are nearly as large as thoase higher
vp (Fig. 21), Such leaves are called jJuvenile leaves and many students
°f rhylogeny regard them &8 evidence in favor of the recapitulation

theory, In Ceratozamia, also, the first leaves of the seedling have




unermed petioles, the spiny condition developing gradually as the
rient becomes older. In some epecies of £ cas, on the other hand,
viere the leaves of mature plants have few or no spines on the
retiole, numerous spines occur on the petioles of Young plants,
Ieceuse the degree of spininess often depends on the age of the
;iant, too much stress.-should not be placed upon it,respeciglly gince
nearly all taxonomic descriptions of cycads have heen written by
totenists who have never studied the plante in the field:l
In neerly all herharium Specimens leaves are cut off above
L2 base, the extreme lower rortion being lost. In Zamie stipules
tre as prominent as in the Rosacesae, In Ceratozamis the stipules are
*nick and fleshy, forming aﬁ important part of the armor that covers
‘e stem; in L. latifolia they develop 80 early that the growing 1eaf
tree¥s through the atipule as the root tip of & cyced embryo breakn
rouch the coleorhiza. In this species the stipules are so closely
rlied to the cortex that the trunk is smooth, making it easy to
Z.etinguish C. latifolia from C. mexicana Qy this feature aslone.
Since Zamia and Ceratozamia have highly developed stipules,-it
stezed desirable to examine representatives of all the other genera.
i 0> others aye the stipules as prominent as in Zemie, but ig
“¥ery one there is g distinet widening at the bese. In Dicon, while
Yhe v.dening could hardly be called a stipule, there is & vedge-
¢-21¢d edge from which & dense mat of tomentum extends in a thin
"trer, making the vhole structure resemble a ving. In Microcyecas,

2rzeria, Lié&l‘_%_a____m 8piralis, Fncephalartos hildebrandtii, snd

-

i+ 22%ifrons the vings may very well be called stipules; and in



e other species of Macrozamia and Fncephalartos the broad thin

822
¥:ng, while not quite as stipular in appearance, is doubtless the
sere morphologically. In Cycaes and Boweniaralso, the broad thin
vinz is morphologically a gtipule. In ola leaves of some cycads
the thin stipule or wing weathers off at the tip ang what remains

r:ones 80 closely applied to the leaf that it may be overlooked,

:r If noticed, a8 in Encephalartos latifrons, may be called a
”;ellar". _

It would not be worth while to ask those who collect large
seaves to cut them far enough dcwn 80 a8 to show the lowest rart,
Tor it is difficult to make such a cut and there is danger of
dezacing the plant, Moreover, in leaves such ag those of Macrozamia
foarel, the fleshy base is 8o broad and thick that it does not make
&n eltractive herbarium 8pecimen.

The leaflets are arranged in two rows that arise laterally

°a thé upper edge of the rachis. They are usuelly spread out

korizontally in one plane; sometimes they bend upward but rarely
*2 such an extent that they are erect. On older plants of Microcycas
22.07oma the leaflets bend downward. The leaflets are definitely
8rliculated with the rachis in ggé;g, Ceratozamia, and Microc cas,
YU onot in the other genera, 1In Dioon the base of the leaflet ig
23 Lroad as itg Wldest part; in the other geners the leaflets are
“ire or less attenuated toward the base, the insertion being some-
tines quite naprow, In most species of £ycas the leaflets are de-
“iTrent at the base, often to the next leaflet telow, The leaflets

=27 e either Opposite or alternate along the rechis, but often the




errangement is not constant for an individual 8pecies; in fact,
frequently it 1s not the same at the apex of a leaf as at its base.
In seedlings the first leaves have only a few leaflets, the
number increasing each Jear until the plant reaches meturity. In an
adult plant the leaflets range from as few as 5 on each side in Zamia
Dygmaes and Z. otfonis toAas many as 100 or more on each side in

Cycas circinalis, Dioon spinulosum, and Macrozemia denisonii. The

leaflets of most cycads are linear-lanceolate, but vary from ovate
in Zemie pygmaea and a few other speciles to very narrowly linear in

Zamia gngustissime and Encephalartos gﬁellincki « Forked leaflets

ere found 1n Cycas micholitzii and Macrozemis heteromera. In length
the leaflets vary from 1-3 em. in Zemia pysmaea to as much a8 50 cm.
in some speciggns of Z. wallisii and Ceratozamie mexicana. The leaf-
lets of Zamip gnzustissima, only 1-2 mm. wide, are the naﬂrowest in

the Cycadaceae, while those of Z. ¥allisii, up to 25 cm. ¥ide, ave
£
¥

the broadest.
Some genera are characterized by leaves having an entlre margin.,
These are Qyces, Ste eria, Macrozemis, Microcycas, snd Ceratozamia.

In Bowenis, Dioon, Encephalartos, and Zamia some species heve entirs

leaflets, while others have leaflets that are more or less toothed
Sonietimes the degree of serration depends upon the age of the plant,

Thus, Zncephalartos altensteinii and Dioon edule have 8piny leaflets

when young and entire leaflets when mature.
The venatlon of the leaflets is dichotomous, a condition
inherited from the Cycadofilicales and, still farther back, from

the ferns, However, most of the Torking is so near the base of the

—A-__‘
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‘( A it -‘;).J‘ ; m’.'t-':-f;i-:b
leaflet thati?axonomists describe thé}venationﬁfe pé;allel. In
Dioon no forking takes place except at the bas;, but in most of the
other genera close examination will reveal dichotomous branching of
the veins throughout the leaflet. This is varticularly apparent in

species with broad leaflets, such as Zamia skinneri, which has very

conspleuous veins. Cycas and Stangeria are the only genera with a
midridb. In Cycas the leaflet is without any side veins, the midrib
‘being the only vein present. In Stengeria lateral veins extend out

from the midridb at right angles to it. In the other genera’ all the

veins are gsquivalent.
’ . p N - 7 .
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Cones' and Sporophylls

All cycads ere‘strictly dioceclous. Their sporophylls are
borne in spiral succession on an elongated axis and are generally
organized to form compact strobili that are apparently terminal or
nearly so. In Cycas, however, the megesporophylls form a loose
crown at the epex of the stem. At first they are tightly pressed
together, but later separate and finally heng down (Fig. 3k). After
the seeds ripen, thé original meristem of the stem resumes its
ectivity, forming successive crowns of scales, follage leaves,
end megasporophylls. When & male cone is fo;med in Cyces, the
original meristem is used up andj?ew one forms at the_basé'of the
reduncle., When growth of the stem is resumed and & new orown of
leeves appears, the cone is pPushéd to one side. The same condition
rrevells in the formation of bo£h male and femsle cones in all the
other genera except Macrozamig and Enceghaiartos. In these two
genere the original meristem is not used up in the formation of .

e cone btut leter contributes to the elongation of the stem; the

cones are lateral stiructures, arising close to the stem apex in the

- exile of young leaves.

Some cycads produce cones almost simultaneously. That they
reelly appear in succession im revealed by thei; difference in size
Curing early steges; but, as they mature, they reach about the same
slze (Fig. 140), 1In & group of male cones.the oldest sheds pollen

3omewhat earlier than the others; in & group of femmle conee the



-1dest cracks espart a little earlier; thus the polllnation periocd is

srolonged. More then a single male cone may be produced in Macro-

-a='s, Fnceshalartos, and Zsmia, whereas in the other geners the ,

sy

-sle cones are generally solitary. The female cones may occur in

~rsaps of two, three, or more in Macrozamia and Encephalartos; else-
srere they sre usuelly borne singly.

Where multiple cones ere produced, the origin of each may
(nvolve the apical meristem of the stem, es where only one conme
er‘ses. This appears to be the situatlon in Zemia. In Macrozamia

ani FTneephalartos, on the other hand,.the cones appear in the axils

:¢ leeves and the apical meristem continues the growth of the stem.

Ma:rozemia moorel presents &n extreme case in that as many a&s one

tundred male cones, all of which are axillary, méx appear on &
sinzle plant (Fig. 9).

Although the sporophylls are always borne spirally, their
erranzement is 80 regular. in the male cones of Dioon andiin both the
zele and female cones of Bowenia, Microcycas, Ceretozamia, and Zamis
that, in surface view, tﬁey seem to stend in verticel rows. The
siirosporophylls of all cycads are borne in definite cones, but the
ezesrorophylls of Cycas, as previously noted, form a loose crown,
wi..le those of Dioon are 1n.a rather loose cone. In the other
“enere the megasporophylle form a compact cone. The male strobilus
-¢ usuelly smeller than the female, expecially in thickness, and has
¢ freater number of sporophylls. In Bowenia and Zamia both kinds of

"-hes are smaller than in the other genera. e
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The smallest cones in the family are found in Zamia maes,
where the male cones are only 3 cm. long and 1 em. in diameten; the
female cones 4.5 cm. long and 2.5 em. in dlameter. Among the largest

are those of Macrozamia denisonii, where the male cones are 24-40 om.

long end 10-15 cm. in diemeter, the female cones 40-80 cm. long and

20 cm. in diameter. Exceptional male cones in this species reach

K-

a length of BOFm. and exceptional female cones a length of nearly 1 m.,

the latter weighing 38 kilos. Exceptional female cones of Fncephalartos

longifoliug are not so long but may weigh as much as 45 xilos.
The microsporophylls of cycads may be flat, as in Cycas, or
peltate, as in Zamia. 1In both cases there is & stalk-like basal por-
tion end & sterile apex. Thé abaxial surface bearsrthe microsporangia,
which are Finerally grouped‘in sori of 2-6. The microsporangie range
°
from over i,O;Jper sporophyll in some species of Cycas to a compa?a-
_tively few in Zamia, the lowest number in the family, 16-14, occur-
ring in Z. pygmwsea. The microsporengis may form e continﬁpus group
or, as in gggig and some species of Macrozamis, may be sepﬁrated inte
two groups by & sterile medien line.
The megasporﬁphylls of cyceds exhibit a striking reduction '
Beries, ranging from pinnate types with as many es 8 or 10 ovules to
peltate types with only 2 ovules, The most primitive condition is
feen 1In Cycas revoluts, where the‘megasporophylls are 20-30 cm, long
end distinctly leaf-like (Fig. 26). The lower portion, or petiole,
is slender ang Btalk-like, while the rachis consists of a nerrow

Tertile portion thet is expanded above into & broad sterile blade.

The fertile portion bears several ovules, most commonly 3, along




each laterasl margin, ghile the sterile blade bears a number of reduced
leaflets up to 5 cm. long. In the other specles of Cycas the leaflets
g;i;;éaspcrophyll become smaller and smaller, finally being represented
by mere serrstions, as in C. cireinalis (Fig. 55). The ovules are
reduced to a single pair in C. ceirnsianas and C. normanb ana, the
rnumber characteristic of a1l the other genera.

The megasporophylls of Dioon ere without qnérserratiog; but
the sterile blade is long and acuminate (Fig. 56). In Macrozamia the
blade is reduced to a median spine that is particularly conspicuous in
M. miquelid (Fig. 78). In Fncephalertos and Ceretozamia the terminal
pert of the blade is suppressed, but the leaflets are often representéd
by serrations. Reduction has gone still farther in the other genera,
the -mezasporophyll being a thick peltate structure with scarcely any
resemblance to & leaf. Reduction of the sporophylls reaches its

extreme‘in Zanis,

't . .
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CYCADACEAE

Lindley, J., Nat. Syst., 2nd ed., p. 512 (1826); Miquel, F.,
A W, Monogr. Cycad. (1842), Prodr. Syst. Cycad. (1861); De
Candolle, 4., Prodr. 16¥:522-547 (1868); Regel, F. von, GCartenfl.
f 25:47-51, 140-144, 202-205, 370-37% (1876); Chamberlain, C. Tey
The Living Cycads (1919); Pilger, R., Cycadacese in Fngler and
Prentl's Natiirl, Pflanzenf., 2nd ed., 13:44-82 (1826); Schuster,
R., Cycadaceae in Das Pflanzenreich 43?1—168 (1932).

Woody plants, commonly tree~like. Stenm stout, aerial and
' colummar or subterrenean and tuberous, wmbrenched or sometimes
slightly branched; with a large pith,_scanty zone of wood, and

CUNCLOUS ,
large cortex. Leaves relatively 1argeaNborne in alternasting series

vith short, emmiessesmes ovete to subulate scales (catephylls) act-
ing as bud scales; pinnate or, in Bowenia, bipinnate; generally

borne in a crown at the ;pez of the steﬁ; developed in spiral suc-
cession from an apical meristem, except in ‘Bowenia. Leaflets with

only "parallel" (dichotomous) venation, except in Cycas and Stangeris,

which have a midrib; in Cycas with no veins except the midrib and
in Stanperis with e pidrib and léteral veins extending at right
angles to it.

Strictly dioecious plants with all sporophylls arrenged spir- ‘
ally and in more or less compact cones, except the megasporophylls
of Cyeas, which form a loose crown. Cones borme singly or in small
Eroups at or very near the apex of the stem, relatively large, most
cormonly ovoid or eylindric. Microsporophylls (stamens) scale-like
end flat, or peltate, with a sterile tip, the lower surface bearing

aiin 0y ongu el
numerous microsporangiap}n sori of -6, Megasporophylls (carpels)
either scale-like, flat, and narrowed to a point, or more or less

peltete and stalked; with 2-10 merginal ovules in Cvcas and 2 sus—

pended ovules in the other genera, Ovules sessile, but in Diocon

e, |




and occasionally iq Béwenia some appearing stalked because portions
of the sporophyll are drawn out during growth of the ovules and
cone., Fertilization by multiciliate sperms. Seeds large; globose,
ovoid, or oblong; the outermost layer of the integument fleshy and
uvcually colored, the middle layerAcrustaceous or bony; endosperm
sbundant; embryo with 2 cotyledens or, in Ceratozamia, with only 1.

The nine genera are so well marked that they may be recogmized

rithout difficulty.



Key to the Geners

1. Leaflets with & midrib but without side veins; megasporo-

phylls in & loose crown, long, flat} with 2-10 marginal ovules 1. Cycas

1I. Leaflets with a pidrid and side veins; megasporophylls in
a compact cone, peitate, with & suspended ovules - - . 2.
I1I. Leaflets-withoux a2 midrib, veins parallel; megasporophylls
in a loose or compact cone, peltate, with 2 suspended ovules
4, Leaflets not articulated with the rachis
1. Leaflets bipinnate or occasicnally tripinnate . . 3.
2. Legflets pinnate
a) Leaflets broad at base; megasporophylls in a loose
gone, very wnequally peltate; ovules on stalk-like

Stangeris

Bowenia

outgrowths of the megasporophyll . . . . 4,

E) Leaflets narrowed at base; megasporophylls in a
compact cone, about equally peltate; ovules sessile
(1) Leaflets generally with a basel swelling, nearly
always entire; sporophylls acuminate, terminating
in a2 medien spine . . . . . . S.
(2) Leaflets without & basal swelling; entire,
toothed,.or lobed; sporophylls obtuse, not;ci;:x
. terminating in & median spine . . . . 8.
B. Leaflets articulated with the rachis
1. Leaflets deflexed on the rachis, entire; microsporo-
phylls flat, obtuse; megasporophylls with a thick top
and 3 shallow grooves above and below . . . 7.
2. leaflets not deflexed, entire; sporophylls with a
thick top bearing 2 horms . . . . . . 8.
3. Leaflets not deflexed, generally toothed; sporophylls
with a thick flat top without horns . . + . 9.

Macrozamis

Encephalartos

Microcycas

Ceratozamia

Zamia




_ 1. CYCAS L,

Linneeus, C., Spec, Plant., lst ed., p. 1188 (1753}, Gen.
Plent., 5th ed., p. 495 (1754}; Smith, J. E., Trans. Linn. Soc.
6;12 (1802); Miquel, F. A. W., Mongr. Cycad., 21-327 (1842),
Prodr. Syst. Cycad./ 6-7, 16-17 (1861); De Candolle, A., Prodr,
1664525-529 (1868); Hooker, J. D., Flora Brit. India 5:655-658
(1899); Bailey, F. M., Queensl, Flora 5;%501—1502 (1902);
Schuster, J., Pflanzenreich 444555-658 (1932).

Stem an zerial trunk, typically unbranched, 1-7 m. tell,
covered with an armor of persistent leaf bases. Leaves many in
a crovn, 1-3 m. long; petiole generally with two rows of spines
representing reduced leaflets, Leaflels linear or linear-lanceo~
late, entire, with a prominent midrib but no other veins. Ver-
nation of both rachis and leaflets sﬁrongly eircinate.

liale cones solitary, ovoid or long ovoid-cylindric, short
stalked. Microsporophylls closely imbricate, {lat, cuneate,
generally abruptly tapering to ﬁ sharp point, the microsporangia
covering all the lower surface exbept the sterile tip. Megasporo-
phylls at first closely imbricate and appressed into a cone-like
structure, then expanding into a loose€::=:r.0Tiginal meristem
persistent in center throughout life of plant, producing successive
crowns of vegetative leaves and occasionally a crovn of megasporo-
phylls., MHegasporophylls long, consisting of a petiole and a
rachis differentiated into a lower fertile pertion bearing 1-5
ovules along each lateral margin and an upper flattened pertion
("sterile blade") bearing reduced pinnae several centimeters long,
or these riPresented by mere Eerrations. Seeds reddish, orange-
red, or browmmish.

About 20 species, some of which are highly varizble. A wide-

ly distributed genus ranging from Australia, New Guinea, and other



South Pacific islands to southern iapan, southern China, Indo-China,
Thailend, Malays, East Indies, southern India, Ceylon, and Madagas-
car. Name from KVE&s , a name given by Theophrastus to & kind of
paln. Type species: C. gircimalis L.

Cyeas is wnique in the venation and vernation of its leaflets,
the organization of its megasporophylls to form a loose cluster
rather than a compact cone, and its leaf-like megasporophylls with
s many as five pairs of lateral ovules. The continued growth of
the stem tip through the crom of megasporophylls is also character-

istic.
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Key to the Species
/ 1. Blede of megasporopﬁ%l deeply pectinate or pinnati-
fid, the segments £ cm. or more in length
4. Ovules more than 2 on each megasporophyll
1. Leaflets less than 10 mm. in width, not forked
a) Leaflet margins revolute . . . . 1. C. revoluta
b) Leaflet margins flat
(1) Blade of megasporophyll broadly orbic~
‘ ular; stem not swollen at base
(a) Leaflets 13-18 cm. long; megasporo-
phylls about 25 cm. long, glabrous . 2. C. taiwanisns
(b) Leaflets 18-25 cm. long; megasporo-
phylls about 15 cm. long, villous . 3. C. pectinata
(2) Blade of megasporophyll ovate-rhomboid; -
stem swollen at base . . « o 4. C. siemensis
2. Leaflets more than 20 mm. in w{dth, forked . 5. C. micholitzii

B. Ovules'z on each megasporophyll

1. Leaflets 4-5 . wide, flat' megaaporophylls N
about 20 em. long - .. . { o W0 . . 8. G waded
2. Leaﬂets 10-20 mm. wide, mdulate- mega~ T

sporophylls 6—7 cm. ‘long : . . « 7. C. wmdulata

G- )

IT. Blede of megaSporoﬁhyll 1aciniate, the segﬁénts‘iéss
than 2 cm. long
" k. Leaflets 12-18 cm. long, 3 mm. wide, their margins
revolute; blade of megasporophyll 2 cm. wide . . . 8. C. beddomei
B. Leaflets 20-Z0 cm. long, 9-11 mm. wide, their mar-

gins flat; blade of megasporophyll 7.5-5 cm. wide . 9. C. chamberlainii




*II. Blade of megasporophyll spinose-~toothed or entire

4. Ovules more than 2 on each megasporophyll

1., Leaflets £20-%0 cm. long
a) Leaflets 9-13 mm. wide; blade of mega-

sporophyll ovate-lanceolate

(1) Blade of megasporophyll about 4 cm.

wide, short-toothed .,
(2) Blade of megasporophyll 2-3 cm. wide,
crenulate or subentire
E} Leaflets 14-20 mm. wide; blade of mega-
sporophyll ovate-rhomboid, minutely dentate .
2. Leaflets 10-20 cm. long
E) Leaflets less than 10 mm., wide
(1)‘Blade of megasporophyll spinose-dentate
QE) Leaflets glabrous; megasporophylls
densely tomentose

(b} Leaflets end megasporophylls

glabrous

(c) Leaflets furfuraceocus below;

megasporophylls densely tomentose

. ®

-

(2) Blade of megaspordphyll entire

EQ Leaflets 10-15 mm. wide .

1. Leaflets 4 mm. wide, their mergins revolute;

megasporophylls up to 35 cm. long, the blade

rhomboid-lanceolate

B. Ovﬁles 2 on each megasporophyll

]

®. Leaflets 5-6 mm, wide, their margins flat;

megasporophylls 15 cu. long, the blade

narrowly lanceolate .

10.

iz,

14.

15.
1s.

17.

1g.

19,
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circinalis

thouarsii

rumphii

medis

lane-poolei

furfuraces

basaltica

kennedyana

cairnsisana

normanbyana



1, Cvecas revoluta Thunb.
Thunberg, G. .L Fl. Japon., p. 229 (1784); Smlth,&g. E.,
Trens. Linn. Soc. 61312 (1802); Fooker,(W. 7.} Bot. Mag. S7: t.
2963, 2964 (1820); Miquel,/ F. A, ¥,J Monogr. Cyvead., p. 25 (1842),

Prodr. Syst. Cycad. 6, 16 (1861},
Stem in the field seldom more than 2-5 m. high and 50-40 cm.

in diameter, generally unbranched. In temple grounds and on old J
J.ww\ntww
estates el reachmg a hez.ght of 9 m. and & d:.amet.er oi‘ 1,78 m.,

with as many as 90 branches coverlng an area of 100 square meters.'

Leaves 15-30 in &8 erown, the 1arger ones 1-2 m. long, upper sSur-
face dark green and glabrous, lower surface paler and with a

provmish pubescence when young, bescoming glabrous later. Petiole

about 20 cm. long, rounded below, somewhat ridged above between
ane sedacsd L 3
pwo rows of spines, these 2 mm. leng, very densely woolly at base
with long reddish hairs, glabrous above. Rachis.BO-lSO cm, long,
rounded above and below except that the two sides are ridged by -
decurrence of the leaflets. Leaflets 75-125 on each siae, erowded,
subopposite, the upper ones alternate, arising at an angle of 35-
40 degrees from the rachis, linesr, the apex tapering and ending
in a sharp reddish brown spine, narrowed at the base, the lower
edge strongly decurrent on the rachis, margins strongly revolute;
largest leaflets 12-18 cm. long and 5 mm. wide, the upper and lower
ones much smaller; midrib prominent chiefly below. |
¥ale cones eylindrie, yellowish, 40-50 cm, long, 8-12 cm. in
diameter, short stalked. Microsporophylls narrowly lﬁnceolatqy
cuneate, 5 cm, long, 2 em., wide at the broadest part, tapering to
7 mm., at the bottom; exposed part deltoid and abrﬁptly tapering to
an acuminate tip up to 5 mm. long, densely woolly. As the cone
dries, microsporophylls becoming sﬁ%ongly deflexed. MNMicrosporangla
200-450, in sori of 3 or 4, occasionaily 5, covering the entire

lower surface except a sterile notch at the top.

_..-i.-!tsmg-...____




Megasporophylls much more numerous than the leaves in a vege-
tative crown, 100-200 not rare, oblong-iigulate, 20-30 cm. long,
covered with a dense tomentum of long hairs which are rediish at
the base of the petiole and yellowish elsewhere; entire megasporo:—\
phyll reddish upon removal of the tomentum, Petiole 8-10 cm. loﬁg,
rachis 14-20 cm. long and bearing 2 or 3 ovules, cccasionally 4,
on each side of its lower half., Rachis expanded above into a
deeply pinnatifid "sterile blade" 1.5-2.5 cm. wide exclusive of
the 15-20 subterete reduced pinnae on each side, which are 2-5
cm, long, neked, sharp-pointed, and reddish. -

Seeds obovoid, bilateral, flattened, emarginate, yellow tomen-
tose becoming glabrous and orange-red with age and disappearance
of much of the tomentum, 3.5 cm. long, 3 cm. in larger diameter,
2.5 cm. in smaller diameter. Stony coat smooth, 3.2 cm, long,

2.2 cm. in larger diameter, often sharp-pointed at the base, apex
sometimes with two points between which the stony coat splits at
germination; often with two lines from apex t¢ base along the
larger diameter.

Geographic distribution: Southernmost Japan, with particularly
good stands at Mitsuhama Ito, on the Ryukyu Islands, and in a few
othef places. At Oshima and elsewhere in southern Jepan growing
as if native. Oultivated in tropical and subtropicezl regions'all
over the world, . In Florida and the southern parts of the Guif
States and in southern California this species flourishes in the

open, and it is a conservatory plant everywhere,
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2. Cycas taiwaniana Carruth,
Carruthers, W., Jour. Bot. 31:2 (1893); Metcalf, F. P., Flora
Fukien 1:18 (1942).
Leaves 1.8 m. long, glabrdus, paler beneath, Leaflets numerous,
subopposite, arising from the terete rachis at an angle of'60 degrees,
linear-lanceclate, tapering at the base to about 3 mm., decurrent,

13-18 e¢m. long, about 7-8 mm, wide. Male cones subcylindric, Micro;ﬁ\

. sporophylls spinose acuminate. Megasporophylls about 25 cm, long,

nearly glabrous, with a slender peticle and fertile portion, the
latter bearing 3 or 4 ovules sbove the middle, Sterile blade
orbicular or oval, about 10 ¢m. long and § em. wide, deeply cut
on both sides into linear acuminate spines {the reduced'pinnae)
up to 2 cm. long, the terminal portion somewhat longér, broad and
serrate. Seeds ellipsoidal, the stony layer with 1 or 2 prominent
ribs, .

Geographic distribution: Formosa, South China, A little-known
species closely related to C. revoluta L. and differing from it

chiefly in the form of the megasporophylls.



3. Cycas pGth?&#é Criff.
C. wallichii' Mig.”
) ek teln m .
Griffith, W., Notul. plant. siat. 4:10 (1854); Miquel, F. A.
RS SN SR LU RS

W., Monogr. Cycad., p. 32 (1854); Hooker, J. D., Flora Brit. Indie
5:657 (1890). |

Stem reaching & height of % m., sometimes branched at the top.
Leaves 1.5-2 m. long, recurved, bright green above, paler beneasth,
glabrous, Petiole about 45 em. long, subguadrangular, with a few
distant spines, Leafléts opposite or alternaté, narrowly linear,
subfalcate, tapering to 2 minute apical spine, decurrent at the base,
with flat margins, 18-25 cm. long, about 8 mm, wide,

Male cones cylindric-ovoid, yellowish or reddish yellow, about
40 cm. long and 15 cm. in diameter, short stalked. Microsporophylls
deltoid-clavate, abruptlf acuminate, 4 cm, long, 2.5 cm. in dismeter,
the apex much thickened and bearing a terminal, spine~like, aﬁcending
point about 4 em. long; the exposed parts tomentose. Hegasporophylls
about 15 cm. lohg, vellow villous, petiole and fertile portion about.
7.5 cm. long, with 2 or 3 pairs of ovules above the middle; sterile
blade brosdly orbicular, long acuminate, about equal to the rest of
the sporophyll in length, 6.5-8.5 cm. in width, the margin deeply
subulate-pectinate with spiny teeth (the reduced pinnae) 2 em. long,
terminating in a point 3—4 cm. long with 1 or 2 spiny teeth.- Seeds
ovoid, orange-red or yellow, about 4 em. long,

Geographic dist%éution: Nepal, eastern India, and Burma; Bengal,

at 600 m. elevation; Assam; often in pine forestis.
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4, %&isiamensis Mig.

Miquel, (f‘.‘_‘jA,‘"j';“{“.. Bot. 7eit. 21:333 (1863); Regel,{T:) Illus,
tort, ga,;gs (1881); Hooker, JJ;.‘ D:# Flora Brit. India 5:657 (1890),

Ctem an erect trumk up to 2 m. high, 10-28 cm. in diameter,
abruptly wi&ened at the base to & much %diameter surface
aoruptly LED,
rough and crécked in older plants, Leaves 0.6-1.2 m. long, shiny
creen above, paler beneath, pubescent when young, Petiole 45-65
cm. long, furrowed above, rather flat below, with distant recurved
spines except in the lower part; rachis rounded below, rownded-
engular above, Leaflets about 40-100 or more on each side, linear-
lsnceolate, subfalcate‘, acute, abruptly spinulose-mucronate, slight:\ .
ly attentua‘hei! at the base, decurrent, margins flat but slightly
thickened, larger leaflets up to 20 cm. long and 5-7 mm. wide,
wpper and lower ones shorter; midrib prominent on both sides but
thicker below, '

Male cones oblong-ovgl, up to 30 cm. long, 6-8 cm. in dia:meter.
“icrosporophylls cuneate, 2-3 cm. long, about 2 cm: wide, narrowed
to 5 mm, 2t the base; sterile area rhomboid, & mm., long, brown
tomentose; apex fragile subulate, 10-14 mm. long, reflexed upward,
fegesporophylls 5-7.5 cm. long, yellow tomentose, spatulate~-obovoid
telow, with 1-3 owules on each side. Sterile blade broadly ovate-
rhomboid, long acuminate, equalling the rest of the sporophyll in
length, up to 2.5 cm, wide, pectinate-pinnatifid, the reduced pinnae
crowded, erect, up to 2 cm. long., Seeds semi-immersed in marginal
pits, globose, yellowish, very smooth, 2.5-3 cm. in diameter; stony
cont scarcely angled, shining yellow, |

Geographic distribution: Thailand {Siam), abundant in dry woods,
?ulocondor; Burma, abwmdant on plain beyond Ban~Meh+Tang, between

“*kon and Phre, at Pang Pooey; alsc in Cochin China.

Closely related to C. pectinata Griff,

A‘“—-ﬁ .-



5. m micholitzii Dyer
Pyer, M. T. T.;{ Gard. Chron. 38:142 (1905); F!:dde,{_ré.:_)
"ep. Nov. Spec. 1:171 (1907); Prein, 'D.,[Bot. ag. 135: +. s2e
(1928).

Stem sometimes subterranean, 20-60 cm, high, 4-5 ecm. in diam-"
rter or swollen at the base to 10-12 cm. Ieaves 2 or 3 in g crown,
Z-& em. long, erect, glaucous when young, becoming bright green and
glabrous, paler beneath, Petiole up to 1 m. long, armed with short,
rether flat spines. Leaflets about 15-20 on each side, 4 cm. apart,
once or twice deeply and dicl}%omously incised, the segments linear-
lenceolate, acuminate, 20-30 en, long, 20-25 gm. wide, .

lele cones narrow cylindric » Bredually tapering to an acute
ApeX, yellow, glabrous, 15-18 cm. long, 4 em. in diameter; peduncle
Z cm. long. Mierosporophylls subspatulate or broadly cuneate,
orange at the margin, 10 m. long, 8 mm. wide, the sterile part
8 o, long, very shortly acuminate. Microsporangia in sori of 3
or 4, X‘Tegasporophy]lé 8 cm. long, orange at base; ovules 1-4;

__ovate-rhomboid, -~
sterile blagde green, Aabout the same length as the rest of the sporo-
ehrll, 3 em. wide » deeply pectinate, the reduced pinnae erect,
subulate, 1.5-2.5 om. long. Seéds green, becoming yellowish,
ebout 2,5 em, long.,

Geographic distribution: fnnam, Indo-China, Related to C.
Zectinata Griff, ang L. siamensis 1iq., differing from them in

heving forked leaflets and very short or obsolete acumen on

the microsporophylls instead of a long slender one,
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"'\ 6. Cycas wadei Merr. /." et
Merrill,E_F_: D.§ Philippine Jour, Sei. eo:zssf: (1936).
Sten up to 5.3 m. high, usually much shorter, in many mature

plants less than 1 m. high, often branched, 3(-48 cm. in diameter

at the swollen base, rather rapidly and then gradually tapering

+0 10-20 cm. below the crown of leaves. Leaves numerous, about

75 cm. long, glabrous when mature. Petiole about 20 ¢m. long,

with two rows of short spines about 1.5 mm. long; rachis rounded

and smooth on lower surface, blunt-angled on upper surface,

Leaflets about 80 on each side, rather crowded, rigid, linear to

linear-lanceolate, straight or somewhat falcate, sherply acuminate,

base slightly_narrowed, mergins flat, not at all revolute, L5~20

cm. long, 4~5 mm. wide, the uppermost and lowest 8 cm. long, with

no transition into petiolar sPines;

Male cones cylindric, somewhat narrowed below, more strongly
tapering above, 40-70 ¢m. long, 9-10 cm. in diameter. Microsporo;—‘\
phylls somewhat rhombéid, tapering below to‘a narrow stalk, about
Z cm. long, 1.5-2 cm. wide, apex truncate, glabrous above, exposed
portion puberulent, sirongly ascending, the sterile tip 5-6 mm,
long, rounded to acute or to somewhat acuminate. Megasporophylls
up to 22 cm. long, rather demsely ferruginous-pilose, the petiole
-and fertile portion about 15 cm. long, 1 cm. wide, with mostly 2
ovules. Sterile blade ovate, up to 10 cm. long and 8 cm. wide,
pectinate-pinnatifid, the reduced pinnae about 15 on each side,
usuzlly ascending; linear, sharp-pointed, rather rigid, pubescent
belg::iélabrous above or entirely glabrous, up to 3.5 ¢m. long,
the tip of the sterile blade usually 1ongr’acuminate, with few,
graduall& shorter, ascending lobes or the uppermost ones reduced

to teeth only 1-2 mm. long. Seeds ovoid to ellipsoid, not flat-

Mm



tened, brown, glabrous, shining, rather obscurely and minutely
apiculate, 3.2-4 cm. long, 2.5-% cm, in diameter.’ Spony coat
pale, somewhat shining, 9-15-ribbed. |
Geographic distribution: Xnown only from the small island
of Culion, in the Philippines. The above account is taken from

Merrill's very complete description,
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7. Cvcas undulata DNesf,

vt
"a

C. tonkinencis Hort,

Desfontaines, R. L., Catal. Hort. Paris (1820); Gauiichaud,
C., in Freycinet's Voy. Bot., p. 434 (1826); Higuel, F, A. W,
Prodr. Syst. Cycad./ 7, 17 (1861);'¥I:.‘inden, L., and Rodigas, E.,
Illus, Hort. 32:27 (1885).

Stem, slender, erect, cylindric., Leaves about 15 in a crown,
about 2 m. long, bright green and glabrous, Petiole about 1 m,
long and 2 em. in diameter, broadened to 4.5 cm, in diameter at
base; rounded below, bluntly triangular above with two grooves at
the sides, bearing sharp spines throughout its length. Rachis
about 1 m. long, rounded below, somewhaf more sharply angled above
than the petiolé, with two grooves at the sides. Leaflets 100 or
more on each side, opposite or nearly $0, linear-lanceolate,
acuminate, pungent, upper margin narrowed at the base almost to
the midrib, lower margin decurrent, often twisted at the base;
undulate along the marging; iargest leaflets up to 36 ¢m. long
and 18;31:1)11. wide, the uppermost 12-14 cm. long and 10-20 mm, wide,
the lowest 16-18 c¢m. long and 18-13 mm. wide,

Male cones not available. ﬁégasporoPhylls very numerous,
6~7 cm. long, the group before spreading about 10 cm. in diameter.
Peticle 2.5 cm. long; rachis bearing one ovule on each side, the
terminal blade oval, tomentose, about 1.5 cm. long and 1 cm. wide
exclusive of the 5-? reduced pinnae, vhich are linear-lanceolate,
pungent, and up to 2.5 cn. long. Seeds nearly sphericel, light
yellow, very smooth, about % cm. in diameter.

Geographic distribution: In the vicinity of Tonking, China.
Mid to be sbundant on the Marianna Islands. Chiefly knowen in
cultivation. Deseriptions in the literature are very incomplete.

The foregoing account is based on several specimens in the Phipps

thservatory, Pittsburgh, Pennsylvonia, U. S, A,



8. Cycas beddomel Dyer

Iyer, W. T Tl,‘-" Trens., Linn. Soc., ser. 2, Bot. 2:85 (1883);
‘Hooker\:‘iJ'.._D: : Flo:;fa Brit. Indla 5:658 (1890).

Stem very short, only about 6 cm. or less in height. ILeaves
about 1 m. long. Petiole about 15 cm. loﬁg, strongly quadranguler,
minutely spiny in upper one-third, tomentose at base; rachis sub:—\
quadrangular, Leaflets linear, spinose acuminate, margins strongly

revolute, 12-18 cm. 1ong and 3 o, wide; midrib prominent below,

Hale cones oblong—ov01d, aboux 30 em. long and 7 cm. in dia—
meter, vary short stalked. hlcrosporOphylls oblong—deltomd, long
'acumlnate, 18-20 mm, long, 10 nm. wide, bhe sterlle tlp strongly
deflexed in upper half of cone, ascending near base of cone, fuscous

pubescent, becoming somewhat glabrous. Hegasporophylls long llgulate
]

slender, 15-20 cm. long, ferruginous pubescent bearing 2 ovules on

each side above the middle. Sterile blade ovate-lanceolate, about

8 em. long and 2 cm., wide, tapering into = long acuminate point,

deeply laciniate, the reduced pinnae 7-10 mm. long and sharp-pointed.

Zeeds globose, sometimes”slightly comprescsed, 4 cm, in diameter.,
Geographic distribution: Southern India——Hadras, abwmdant on

the hills. Although it resembles C. revoluta in sever&l respects,

this species is regarded by Dyer as Ma very reduced form of C.

cireinalis,m
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4 9, Cvecas chamberlainiiﬂ?rown and Xienholz

Brown, W, H., and Kienholz, R., Philippine Jour, Sei. ©68:47 Lén[“.tf A
(1925). ’
| Trunk slender, seldom branched, reaching a height of about 8 m,;
when 1 m, high,diameter of stem 9-10 ¢m., becoming 15-20 cm, in
larger specimens. Leaves 1-1.6 m. long, nearly glabrous or sparingly
browm héiry on underside, densely hairy on both sides at base of
leaflets. Petiole 25-45 cm. 1§ng, with marginal spines 8% mn, long,
densely brown hairy when young. Rachis 90-115 cm, long, subterete,
somewhat flatiened Ihzn, slightly grooved along the upper side .
deeply grooved when dry, with Prominent brown hairs,par?icularly
a2long the sides. ILeaflets 80-95 on each gide, opposite or alternate,
slightly oblique, falcate, gradually tapering to & sharp but not
spiny point, base decurrent almost or quite to next leaflet below,
margin revolute only in dried specimens; 20-30 en, long, 9-11 mm,
wide. .

Vale cones ovoid, rounded ét the apex; 13 cm. long, 8 cm. in
diameter. Microsporophylls cuneate, edges slightly concave, 3.5
cn. long, 1.6-2 cm. wide, short-stalked, smooth above except at the
tip, which is densely brown tomenteose; terminating in an erect 1l-h‘cr
spine about 1 em. long. Megasporophylls 15-22 cm. long, densely
brown tomentose. Petlole obscurely 4- S-angled, flattened, 1l.5-i v,
wide just below the basal pa:.r of ovules. Ovules 4-6, ucualiy €,
crowded, usually opp081te. Sterile blade broadly subdeltald to ~n-ty,
ususlly stfongly curved upwaré; 6;8 cm. long, 5.5=5 ca. w.le, deeny

laciniate, with 4-10 spine-like pinnse on each side averns lny 1.0 -
%
1.7 cm. long, and with a terminal spine £-4 cm. long. ed in oicve.',

i

F b

flattened, 4 em. long, % cm. wide, £.5 cm. thick; Ileshy layir ni

3 mm, thick at side; stony leyer about 1 mm, thick,




Geographic distribution: Luzon, Philippine Islands—~Pampanga
Province, lMount Arayat. Brown and Kienholz, from whom the above

account is taken, stateAaﬁg. chamberlainii is very distinet from

L. rumphii, the common lowland species in the Fhilippines, in its
much shorter and differently shaped megasporophylls and in the
smell size of the male cone, but particularly in the slender trunk

end in the seed characters. The seed of C. chemberlainii is much

smaller than that of C. rumphii and is obovoid rather than ellipsoid #"
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10. Cycas cirecinalis [, -5" o
VIS AN T fookan iy, 7, Bt Mag. 551 2.282,2827 (i1

Linnaeus,”C.," Spec. Plant., 1st ed., p. 1188 (1753); Jiquel,

“F. Ao W, Wonogr. Cycad., p. 27 (1842), Prodr. Syst. Cycad, 7, 17
‘(1861), Hooker, j Q:, Flora Brit. Indis 5:658 (1890),

Stem in largest plants 5-7 m. high and 2540 cm. in diameter,
very seldom branched, 3 plant 25 years 0ld, with a stem 1 m, high
and 20 cm, in diameter, will have reached the coning stage. Leaves
15-20 in a crown, 2-3 m, long, bright green above, paler beneath,
glabrous. Petiole 80-70 cm. long, rounded below, bluntly triangulay
above betwiggézz? rows of sharply deflexed spines, these 2-3 mm,
long, Rachis 1.5-2, 5 m. long, rounded below, bluntly triangular
above. Leaflets 90-120 on each side, opposite or alternate, aris-
ing at a slight angle from fhe rachis, linear—lanceolate, usually
subfalcate but often nearly straight especially in the upper part
of the leaf, acuminate, narrowed at the base and strongly decurrent
to the next leaflet below, margins flat or scarcely revolute; iarger
leaflets 20-30 cm.,lbng and ;1—15 g wide, upper and lower oneg
about 12 cm, long and 10 mm, wide. -

Male cones cylindric-ovoid, tapering above, Yellowish, 60-70
tm. long, 15~18 em. in diameter; peduncle 5-7 cm. long. Microsporo-
phylls obovate-deltoid, long acuminate, 4-5,3 cn, long, with o sieses
upturned tip about 2.5 cm. long; exposed part densely tomentose with
short brown hairs, lMi.crosporangia 800-800, in sori of 3 or 4, ccca-
sionally 8, covering the entire lower surface eycept a sterile notch
et the apex. 1 cones 60 cm. long from young plantsg, mlcrosporangla
less crowded and fewer (R00-400) and in very distinet sori.

Megasporophylls 15-20 in & crown, lanceolate, 25—50 cm, long,
densely tomentose with shert yellowich brown hairs, green upon re-—

moval of hairs. Petiole 10-20 cm. long, tetragonal; rachis about

~



cbuad.mm.(o"&m
15 cm. long, broddly desemmmssiy w:.th 3 or sometimes 4 ovules on

each side. Sterile blade above the ovules ovate-lanceolate, acumin-
ate, about 4 cm. wide, its pinnae reduced to M

dswpn  Seeds ovoid, bilateral, somewhet fiat, orange-red, glabrous

at maturity, up to 7 cm. 1ong)m_w,
larger diamster up to 5.2 cm., shorter diameter up to 4.7 em,, the
fleshy coat up 0 & mm. thick., Steny coat smooth, flat ab the bottom,
sharp-pointed, with two median ridges at the sides prominent above
and less s0 below.

Geogrephic distribution: Ceylon, southern India, Sumatra, Java,
Borneo, and probably on many islands north of Australia. Plants
mistaken for this species or regarded as varieties of it have ip-
creased the renge, Probably the most variable of all species of

Creas, with some veriants described as species and some real species

described as variants. )
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' 11. Cycas thouarsii R, Br,

C. madagescariensis Miq.)Q {::::
Brown, R., Prodr. Fl. Hov. Holl, 1:347, sine descrip. (1810);

' %\;_ﬁiquel,if. ﬁ’,g;l Comment. Phytogr., P. 127 (1840), Monogr, Cyead.,
. p. 52 (1842), Linneea 17:699 (1843), Prodr. Syst. Cycad. 7y 17

i :4". -~ }" ) >( bnd ~

p L (186152 Stapf, 0., Kew Bull., p. 1 (1918); Prainﬂigﬂi Flora Trop.
. - —_— @ )

- .. Africa €345 (1917).

Stem 4-6 m. high, about 45 cm. in diameter, sometimes branched
vwhen old, Leaves 1,5=3 ﬁ. long, bright green above, paler beneath,
glebrous. Petiocle 1-1.5 m. long, subterete, spiny above, glabrous;
rachis convex below, ceniculate ebove. Leaflets 60-70 on each side,
linear-lanceolate, subfalcate, zcute, slightiy narrowed and decurrent
at the bese, margins flat; £0-Z0 cm. long, 9-13 mm. wide, Male cones’
ovoid-cylindrie, brovn, 20-40 cm, long, 12-17 cm. in diameter;
peduncle less than 5 cm. long, s£lightly pubescent. Microsporophylls
obovete-deltoid, truncate, 5-7 cm. long, with a. strongly upturned
hook-~like beak up 1o é em. long, the exposed portion reddish tomen-
tose. Microsporangia‘in sori of 2 or 4, Megasporophylls spatulate,
20-30 em. long, covered with e rusty-yellow tomentum, ovules 4 or.5
on each side. Sterile blade flat, ovate-lanceolate, acute, 8-10 cm.
long, 2-3 em. wide, scarcely wider than the fer@ile portion, the
margin crenulate or suﬁentire. Seeds globose, slightly compressed,
red, 5-6 cm. long, 4.5 cm. in diameter. '

Geographie disfribution: Fastern and northwestern coastal regions
of Madagascar. Also in Comgro Islandsvand on 7ambezi Delta, where
its introduction was probably due to human agenéy. This species is
doubtful;y distinet from C. g%rcinalis L. and by some suthors is
regarded as a veriety or geographical form of it. Prain, however,

regards it as more nearly allied to C. rumphii Miq.




. Y 12. Cycas rumphii Mig.
Miquel[ Py A, %) Bull. Sci. Phys. et Nat. Néerl. 2:44 (1839),
Monogr. Cycad., p. 29 (1842), Prodr. Syst. Oycad. 7, 17 (1861); |
Hooker;?;. D., Flora Brit. India 5:657 (1890). |
St;m up to 6 m. or more in height and often much branched,
Leéves 1-2 n. long, dark glossy green. Petiole obtusely.triangular,r
with small spines 2-3 mm. long; rachis subterete. Leaflets 50-100
on each side, opposite, linear-lanceolate, subfalcate, with subacum—
inate pungent apex and dec?rrent base, margins flat or slightly
revolute, R0-30 em. long, 3-R0 mm. wide, midrib rrominent on both
sides-‘ |
Male cones long ovoid, reddish tomentose, short stalked. Micro;ﬁ\
sporophylls cuneate, short acuminate, 3.5-5 em. long, thickened and
obliéuely'truncate at the apex, with a short upturned end sometimes
cauducous point about 1 ém. loﬁg. Megasporophylls lqng spatulate,
about 50 cm. long, narrower than in C. circin§lis, rusty tomentous,
with 3-5 ovules; sterile blade ovoid-rhOmboigj:g§§%5sggtoothed above,
entire below, rather abruptly acuminate; Seeds emmded Or subglobose,
gomewhat flattened orange, 5-7 em. long, 4-4.5 cm, in diameter, ?"
Geographic distribution: Moist wooded regions of Burma, Ceylon
(possibly introduced), Andaman Islands, Nicobar Islands, Malay Archi-—“\
pelago, New Guinea, Amboiﬁa, Philippine Islands, and northern pustralia
(York Peninsula).cézzzéiﬁ to C. cireinalis L., but distinguished by its
shorter lesves, wider leaflets, truncate short-pointed microsporophylls,
and narrower megasporophylls with fewer and shorter teeth. C. riuminiana
Porte, from the Philippine Islands, has been reduced by E. R. Merrill,
in Philippine Bur. Sci. Publ. 18, 1:1 (36921)’ to C. rumphii Miq., the
common lowlani species. The original description of C. riuwniniena by

Regel in Cartenfl. 12:16 (1863), based on sterile specimens, mentions no

characters by which it may be distinguished from C. rumphii Mig. or from

G+ chamberlainii Brown end ¥ienholsz.




13, Cycas media R. Br.

Brom, R., Prodr. Fl. Nov. Holl. 1:348 (1810); Miquel, T, A,
v;.‘,:?.!onogr. Cyead,, p. 26 (1842), Prod, Syst. Cycad, 7, ; (1861);
%entham; é;; Flora Austral, 6:249 (1873); Mueller, F. ven, Fragnm,
Phytog. Austral. 8:171 (1874); Bailey, F. M., Queensl, Flora 5;
1501 (1902); Cardner, C. A., Kimberley Div. West, Austral., Forests
Dept. Bull. no 32:31 (1923),

Stem in large plants 2-3 m. high, 20-30 cm. in diameter, some-
times reaching a height of 4-6 m. and 2 diameter of 40-45 cm. 3
seldom branched; armor of leaf bases disappearing in very old plants.
Leaves 10-15 in a crown, up to 20 in very large plents, 80-120 cm.
long, pubescent at first, beéoming glabrous. 1In plants 1-1.5 m.
tall petiole about 20 cm. long, the lower 5-6 om, free from spines,
from that point to the rachis abruptly spiny, the spines 3-6 mm,
long and very sherp. In plants 3 m. tall the spiny condition much
reduced, and in plants 4-5 m, tell the petiols often spinelsss.

Putioha, |
Wmhf\rounded abov;g and below, dex}sely

. : ) Frane aLmufli?, a .

tomentoselWLth short reddish hairs which easily rub of Jf\Rachis
60-100 cm. long, rounded above and below, tomentose in patches on
the upper surface even in old leaves, glabrous below, ILeaflets
80-100 on each side, occasionally more, mostly oppesite or nearly
50, narrovly linear-lanceolate, straight or subfalcate, pungent,
upper margin narroved at the base nearly or quite to the midrib,
lower margin decurrent to the next leaflet below especially in the
upper part of the leaf, margin flat; lergest leaflets 10-20 cm.
long and 6-7 mm. wide, the lowest pair about 4—6 cm. long and
4-5 mm. wide, often reflexed, the upper ones someg{mes abortive;
base toﬁentose below with short reddish hairs; midridb prominent

on both sides,



Male cones oveid or ovoid-cylindric, yellowish, 15-%30 cm,
long, 10-15 cm, in diameter. Microsporophylls cuneate, 3.5~5
cm. long, l.5-2 cm. wide, short stalked, abruptly narrowed at
the apex and ending in a sharp incurved point, covered with a
dense yellow tomentum. Microsporangia 600-800, ﬁostly in sori
of 3 or 4, covering the entire lower surface except a sterile
notch &t the apex. Megasporophylls 20-30 cm. long, light yellow-
ish brown, densely tomentose, Petiole usually longer then the
rachis. Ovules most commonly 3 on each side, sometimes 4,
rarely & or 5, the sterile blade above the ovules rhomboid,
about 7 cm. long including the termingl spine, 3.5 cm. wide
including the reduced spiny-tipped s the longest of which
are 15~18 mm, in length.

Seeds bilateral,rneérly round in broader diameter, ovel in
shorter diameter, brownish.yellow, glabrous, 4.5-5 em. long, 4:2—
4.5 cm, in longer diameter, 5.5-4.2 cm. in shorter diemeter.
Stony coat smooth, obovoid, 4.5 em. long, longer diameter 3 cm,,
shorter diameter 2.7 cm., tepered abruptly at the botiom to a
stalk-like thickening about 2 mm. long, with a sharp point about
1 me. long at the apex, and with a groove along each side where
the stony coat splits at germination.,

Geographic distribution: Queensland and Western Australia.
In Cueensland very abundant at Frenchmen's Creek, near Rockhampton;
Burnett and Daﬁson Rivers; Cape Upstart; Rockingham Bay and Nount
Elliott. In VWestern Australia, common around Camden Sound in the
Kimberley district, where it forms a conspicuous feature of the
woolly-butt forest., At a short distence, three other Australian

species of Cycas—C. kennedyana, C. normsnbysna, end C. cazirnsisns—

look like L. media,



A

14, Qggg§‘3ggg:ggg%2}_Gardner

Gardner,‘jc. A.\,i_Kimberley Div. West, Austral. » Forests Dept.

Bull, no, 32:30 (1éé3).

Stem an erect trunk 3-3.6 m, high, 15-25 cm. in diameter,

Leaves 60-75 cm, long, drooping, dark green above, paler beneath,
glabrous. Petiole 23-30 cnm, long, 6-8 mm. in diameter, armed with
stout spines 4 mm, long, arranged alternately through their entire
length., Leaflets numerous, linear, straight, acuminate with yellow;-\
ish brom tips, upper ones decurrent to next leaflet below, lower
not at all or only slightly decurrent, flat, 10-13 cm. long, 6-11
mm. wide, the midridb very congpicuous. )

Male cones not available, Hegasporophylls about 20 cm, long
and 13 mn. wide, petiolate, flattened, quite glabrous, usually
bearing 2 ovules on each side above the middle; sterile blade ovate-
triangular, 4.4 cm. wide, with two auricles or basal lobes, the
margin and apex toothed with sharp pungent spines; apex 5 cm, long.
Seeds oveid-globular, yellowish green, hard and glabrous, covered
with & glaucous powder when young, 5,7 cn, long, 5 cm. in diameter,

Geographic distribution; Kimberley district of Western Australia,

northeast of Mount Hann, near the source of the Moran River; on

rising ground in sandy soil, forming open forests with Eucalyptus

latifolia and E. spenceriana,



15. Cveas furfursacea Fitzgerald

Fitzgerald,;ﬁ. V.;?Jour. and Proc. Roy. Soc., West. Austral. |

31108 (1916-17)? eyt T S ireiittisieiotasiomn,

VORISR ST S . |
Stem an erect trunk 1.2-1.8 m. high. Leaves 60-75 ., long,

glabrous above, furfuraceous below: Petiole spiny in upper half;

rachis glabrous. Leaflets numerous, rigid, linear, straight,

pungent, not decurrent, margin somewhat revolute, occasionally ‘

bifid; up to 15 em. long, 6 mm. wide, the lowest gradually smaller

and passing into spines. Male cones narrow ovoid-deltoid, about

38 cm. long and 7,5 cm. in diameter, short stalked, Microsporophylls

up to 2.5 cm. long and 1.2 em. wide, terminating in stout, obtuse,

upward curved point 8 mm. long, the lower surface tomentose. Mega-;_\

sporophylls 15-20 cm. long, densely ferruginous-tomentose. Ovules

1 or Z on each side above the middle, the sterile blade ovate, 2.5-

5 om. wide, prominently spinose-toothed and terminating in a slender,

obtusg, glabrous apex 2.5-4 cm. long. Seeds globose, Yellow, about

& em. in diemeter.
Geographic distribdution: Kimberley Division, Western Australia—

top of King Leopold Range; Mts. Herbert, Broome, and Bold Eluff; in

sandy soil among sandstone and quartzite rocks. Related to C. media

R. Br.




16. Cycas basaltica Gardner
VRAAA S MmN S

Gardner, C. A.;{Kimberley Div, West, Austral., Forests Dept,
Bull, no. 32:31 (1923).

Stem & stout ersct trunk 1-2.5 m., high, swollen at the base
to 80 cm., otherwise 45 cm. in diameter, rough and dark gray.
Leaves up to 1.2 m. long, hoary tomentose when young, becoming

Concard
glabrous with age. Petiole up to 20 cm. long with 2 eewmes base,
spines not evident on mature leaves but a few on young leaves,
Rachis convex or with a prominent ridge or angle above, narrower

than the lower side, which is quite invigible from above., Leaflets

numerous, linear, rigid, mucronate, the upper ones decurrent to

the next leaflet below, the lower ones distant and scarcely or
not at all decurrent, margins sometimes slightlf revolute,

) Male cones narrow conical, the microsporophylls narrow cuneate
with incurved points; microsporangia covering the sporophyll from
the base io its incurved portion. Megasporophylls petiolate, .
densely ferruginous tomentose, usualiy with 4 ovules; sterile
blade lanceolate, entire, with an acuminate apex ending in a
rigid glabrous pungent point. Seeds globular, very slightly de-
pressed, hard and glabrous, glaucous when yoﬁng.

Geographie distribution: Western Australia—basalt hills
neer the Lawley River; in open forests of Fucalyptus foelscheansa
and B, spenceriana. Closely related to g, gggig; but the leaflets

and megasporophylls are different; also related to C. cairnsiana,

from which it differs chiefly in the number of ovules,
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AR NN 17. Cycas kennedyans F. Muell,

hgyc‘{‘f ‘ Mueller, F. von, Melbourne Chemist and Druggist (1882);

S :"'; Bailey, F. M., Queensl. Flora 5:1502 (1902).

ro - i Stem en erect trunk up to 4.5 m. high and 20 cm. in diameter,
! ' rerely branched in older plants., ILeaves 20-30 in o crowvn, the
lerger ones 1-% m. long, somewhat flexuous in the upper part,
bright green above, somewhat paler below, glabrous. Petiole
smooth or with a few spines in the upper part; rachis keeled
below. Leaflets 100 or more on each side, opposite or alternate,
broadly linear, acute and somewhat pungent, lower margin of upper
ones decurrent, nearly flat, the larger ones 15-20 cm. long and
10-15 mm, wide, the lowest only one-half as long.

‘Hale cones ovold-ellipsoid, brownish yellow or som;what fusecous
woolly, up to 20 cm. long and 1Z cm, in diameter, the peduncle about
2 cm, }ong. Microsporophylls narrowly cuneaté, about 3.5 cm. long,
15-20 mm. wide, @runcgte, velvety downy. HNicrosporengia very numer—
ous, in sori of 3 or 4, covering the entire unexposed lower‘surface
of the sporophyll. Megasporophylls 20-25 in & cluster, 10-25 cm.,
long, velvety dovmy. Petiole rather long, ovules nearly alwéys 2
on each side, the sterile blade above the ovules rhomboid, 10-18
mi. wide, with leaflets reduced to little more than serrations.
Seeds globular, bromn slightly tinged with orange, glabrous, 3.5-
445 cm. long, 2,5-2.7 em. in diameter. Stony coat bilateral with
4 strong line from apex to base on each side along which the coat
s5plits at germination, 3.3-4 cn. long.

Geographic distribution: Queensland, Australia—Normenby Ranges

near Port Denisen.
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18. Cycas cairnsisna F. Muell.
Mueller, F. von, Fragm. Phytogr. Austral, 10:63, 121 (1876);
Bailey, F. M., Queensl. Flora 5:1502 (1902),
Sten stout, often 4-5 m. high and 40-50 cm. in diameter,
frequently spreading somevwhat at the base N Branching plants

Gﬁ&omg many large specimens south of Cairns, Queensland, I
d.mmn.tﬁ.n.md'fﬁf.
did not see any which even approached the 1.5 m. base c-i 90 cm.
diawmelan .
sieivies tOp cited in Schuster's monograph in Das Pflanzenreich M4u£ﬂ”~guﬂ0

%Mmii&%mswmddifﬁtMMB@@

sre not rare. leaves 1—1.57m. long, pale glaucous green on both
sides. Base of pstiole slightly pubescent, sparingly spinescent
in upper part. Leaflets narrowly linear, narrowed at fhe apex to
a pungent point, the lower margin decurrent, the upper scarcely
narrowed, margins revolute; 16-18 ¢m. long, 4 mm. widej; midrib
strongly prominent beneath. In seedlings lowest leaflets only
slightly smaller than the rest,~;achis often en&ing in 2 termi;al
leaflet; longest-leafléts 12.5 onm. in length and 8 mm. in width,
Mele comes up to 38 cm. long and 8 em. in dismeter; peduncle
about 2 cm. long. Microsporophylls cumeate, trumeate, 2.5 cm. long,
8.5 m. wide, the fertile part scarcely longer than the sterile,
ending in an upturned triangular apex tipped by a beek about 4 mm.
long. Microsporangia small and nearly covered by tomentum. Mega-—
sporophylls up to 35 cm. long, the petiole about 20 cm. long.
Middle portion bearing one ovile on each side, the dummsosss blade
rhomboid-lanceclate, 4 or 5 times as long as wide, the margin
5lightly dentate. Seeds bilateral, ellipseid, shiny brown, 3.7
cm, long; stony coat 3.5-3.8 cm. long, larger dismeter 2,6-2.7 Cley
smaller dismeter 2.4-2.5 em., narrowed to a stalk-like base 4-5 mm.

long, with a smell spine uwp to 1 mm, long at the apex and with two



gtrong lines at the sides along which the seed splits at germina

tion.
Geographic distribution: Queensland, Austiralia; abundant near

Cairns, Newcastle Range, Robinson and Percy Rivers




19. %cas normanm:ana F. Muell.

Mueller, F. von, Fragm. Phytogr. Austral. 8:169 (1874);
Bailey, F. M., Queensl. Flora 5:1502 (190%).
Stem an erect trunk 1.8-% m. high, occasionally up-to 4 n.,
often conspicuously thickened at the base. Leaves in a dense crown,
1-1.7 m. long, shiny green on the upper side, dull below. Petiole
with short distant spines about R.5 em. long; rachis tetragonal in
the lower portion, becoming semi-terete higher up. ILeaflets numer;”‘\
ous, opposite, mﬁcronate, the larger ones 20 c¢m. long, 5-6 mm. wide,
gradually shorter toward the apex and base; midrib prominent bensath.
Male cones ellipsoid-cylindric, 3%0-35 cm. long, 12 cm, in diam-
eter; peduncle about 2 cm. long. Nicrosporophylls narrowly cuneate,
2-6 em, long, i0-12 mm. wide, the upper sterile part deltoid, about
1l cn., long, ending abrupily in a thickened beak 2-6 mm. long, tomen-
tose below. Megasporophylls 15 em. long, nearly always with 2 ovules,
Sterile blade scarcely wider than the fertile part, nerrowly lanceolh\
late, 4~7 cm. long, 8 mm, wide, with a crenate-serrate margin. Seeds
orange, 2.5-3.7 o, loﬁg; stony coat slightly carinate above.
Geographic distribution: Queensland, Australie; near Port

Denison and Port Darwin.



2. STANGERIA T. Moore

Hoore, T., in Hooker's Jour, Bot. 5:228 (1853); Miquel, F. A.
ﬁ., Prodr. fyst. Cycad. 7-8, 17-18 (1861); De Candolle, A., Prodr,
16*/ 1529-530; chu,ter,'.r., Pflenzenreich 4¥:103-105 (1932).

Stem tuberous and subterranean, branched or unbranched, up
to 0 cm. long, without any armor of leaf bases, Leaves few,
appesring singly or several in a year, 0.5-1 m. long; petiole
unarmed., Leafle?s long lanceolate; entire, serrate, or deeply
incised; with a strong midrib and fine side veins almost perpen-
dicular to it, these once or rarely twice dichotomous, a few
anastomosing. Vernation inflexed or somewhat circinate.

Mele cones usually single but occasionally 2 or 3 together, Cge&AAJVL;’
tapering to the apex, long stalked. Ifcrosporophylls broadly
cuneate, subsessile, somewhat rounded belew and slightly pointed
above, the lower surface covered with micrdsporangia. Female cones
single, oveoid-cylindrie, long stalked. legasporophylls unequally
peltate, somewhat elongated.and thin above., Seeds dark red,

A monotynic genus'confined to the eastern coastal region of
South Africa. Named for Dr. Stanger, Surveyor Genersl of Hatel,
who sent specimens of the plant to Fngland in 1851. Vith respect
to the venation of lts leaflets, in which it is unique, Stangeris
is the most fern-like of all cycads. In fact it was described
originally as a species of Lomeria, one of the Polypodiaceae, and

the mistake was not corrected until the cones were discovered.
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1. Stangeria paradoxa T. Moore
NWAAAAATIATS S
8. eriopus (Kunze) Nash

-

> ?mz_qs .5 Timmasa 15152 (1839) and 18:116 (344_')} Moore, T.,
in Fooker's Jour. Bot. 5:228 (1853); Hooker, J. D., Bot. Mag, 85:
t. 5121 (1859); Pearson, H. H, W., Trans. So. Afr. Phil. Soc, 16%,
549-351 (1906); {gggh, G. V., Jour. New York Bot. Gard. 10:164 (1909?;
Chamberlain, C. J., Bot. Gaz. 61:355-372 (1916); Hutchinson, J.,
and Rattray, G.,-Flora Capensis 33’(Suppl.):25-27 (1933).

Stem tapering toward the bottom, more or less rounded at the

top, often branching near the base but seldom higher up, up to 20

em. in length and 10 cm. in diameter, smooth. Leaves seldom more

than 3 in any one year, often only 1 or 2, but more numerous when
bright green,tomentose when young, becoming glabrous.
the stem branches and each axis bears lea.ves;A Petiole equal to or
exceeding the rachis in length. In damp shady places and in green-
houses peticle often 60 cm. long and rachis up to 50 em., but on
the grass veld commonly only helf as long. Petiole smooth and
terete or subterete; rachis smooth, rounded below and pearly flat
above (deaply grooved in dried specimens). Leaflets ﬁp tonzo pairs
in the bush wveld but usually only 12-14 pairs, in the grass veld
9-12 pairs; opposite or subopposite, long lanceolate, acute or
romded at the apex; entire, irregulerly finely or coarsely serrate
or, in rare cases, so deeply incised as to be almost bipinﬁate;
up to 40 cm. long end 6 cm. wide. Lower leaflets with petiolules
. up to 5 ¢m. in length, uppsr leaflets connate, with the loﬁer
border strongly decurrent in the upper two or three pairs and less
decurrent below unt;l the con&itiOn disappears.

Male cones soitaws, brovn®h, woolly at first, becoming glab-

rous, up to 17 cm. in length and 4 cm. in diameter, with a pedumcle

up to 10 cm. long. Outer surface of microsporophylls rhomboid or




somewhat hexagonal, 1.5-2 cm. wide, the upper outer face thin and
pointed, the lower blunt. Microsporangia about 200 in the largest
cones and 130 in the smallest, mostly single, not divided into two

. or severel together, ‘
groups by a sterile line, Female cones solitarykxdensely'tOmentose,
up to 22 cm. long and 8.5 cm. in diameter. Megasporophylls uneaually
peltate, the upper border rounded, slightly pointed, and tapering
to a thin edge, the lower part more or less growing over the ovules;
larger sperophylls 4-4.5 cm. wide, Seeds broadly ellipsoid, about
3.5 cm. long; stony layer 2.5 cm, long, 1.5 om, wide, with & thin
sharp ridge at the bage, a feature which distinguishes it from all
other cycads. Fleshy layer usually with 8 bundles,

Geographic distribution: Abundant on the grass veld in the Hgoye
region of Zululand and extending south through.lNatal to the Kowie
River, Bathurst Division. Very eburdant in the forests around
~ Manubie, Kentani, in the Transkei, and only less abundant on ﬁ?e
grass veld near Fast Londén. Throughout its range, occupying a
aarrow strip along the coast.

Ratiray found Stengeria near Port Elizabeth and gives that as
its western limit. I hunted for days at gzghstaadens, near Port

Elizabeth, in what seemed to be favorable lbcéiities, with many

plants of Encephalartos longifolius, but did notlfind a single
plant of Stangeria, ' N

Stangeria grows on the grass veld wnder conditions so dry that
it might be cﬁlled xerophytic, and in the bush veld under conditions
ranging from drier mesophytic to almost hydrophytic. The plants
seem very responsive to ecological conditions and the tjpical forest
form looks so different from the grass form that at least two specles
would be recognized were it not for the numerous intergrades indicat-

ing a single polymorphic species, The original desceription was based



on the forest‘;orm, in which thé petiole is nearly terete, the rachis
somevhat flattened above, the apex of leaflet acute or even acuminate,
its margin flat and serrate, and the upper margin of the sporophyll
poute. The grass form has the petiole slightly flatteneé and the

rachis grooved on the upper surface, the apex of leaflet rounded or

obtuse, its margin entire [andlrevolute) and the upper margin of the

sporophyll usually rounded.

I studied Stangeria at various places from the Ngoye region
of Zululand dowm to East London, observing it both in the forest
and on the grass veld, There appeared to be only one polymorphic
species, I dug up several plants at East London and sent them to
Chicago, where they have survived for thirty years. The leaflets

» with acute apices,
are now flat and serrate and one plant has leaves as large as I

A

have ever seen in the forest,
& '
Stangerig was first collected by Drege and von Gueinzius ab

Port Natal and determined as Lomaria coriacea (Linnaea 10:506, 1836).

Later Kunze named it Lomarie eriopus (Linnaea 13:152, 1839), but

" without giving & deseription. Therefore the name Stangeria

. e go Lauterie. .
paradoxa Hook. f. must fgﬁagh‘QL



} 3. BOWENIA Hook. f.

Hooker, 3’ D}j, Bot, Mﬁg. 89: t. 5398 (1863) and 98; t. 6008
(1872); De Candolle, A., Prodr. 18¥:534 (1868); Schuéter,iggz
Pflanzenreich 44?85-867(1952). ‘

Stem tuberous and subterraneen, globose or subeylindrie,
branched, up to 1 m, long, without an armor of pergistent leaf
bases. Leaves relatively few, 1-2 m, long, bipinnate or occasion-
ally tripinnatej,.A Leaflé%s lanceclate or subovate, entire or toothed,
with "parallel® (dichotomous) venation. Vernation of the main rachig
and rachis of the primary pimnse eircinate, vernation of leaflets
straight, -“L“g&m , , *&me

Male coneihovoid—cylindric, short stalked, Hicrosporophylls
peltate, obovate-cuneate, truncate, subsessile, the lower surface
covered with m}crosporangia from base to middle, Female cones Juhgﬁbdh-

Abroadly ;iZ§§fu:ény sﬁbrt stalked. Megasporophylls pelféte, the
top thickened, trincate, hexagonel. In both cones the sporophylls
seem to0 be arranged in vertical rows. Seeds red, |

Two species, confined to northeasfern Queensland, Australia.
Named for Sir George T. Bowen, the first governor of  Queensland,

Type species: B. snectabilia_Hook.f. This is the only genus of
Cycadaceas in which the leaves are more than once pinnate.
Key to the Species
I. Leaves few; primery pinnae =5, starting tdé%her at
top of petiole; with 1l-or'2 .pairs higher up; leaflets
entire; diameter of stem much less than its length . 1. B. spectabilis
II. Leaflets more numerous; primary pinnae more or less

paired along main rachis; leaflets serrate or serru-

late; diameter of- stem as great or greater than its
length . . . . . . . . . 2; B. serrulata



. 1. Bowenin cpectabilis Hook. f.
uooker,:}r. D:’,’; Bot. Mag. 89: t. 5798 (186%) and 98: +. 6008
(1872); lueller, F. von, Fragm. Phytog. Austral., 5:171, 215 (1866G),
Gertenfl. 27:214 (1878), 237:246 {1888); Bentham,{b;? Flors Austral,
.6:254 (1873); Bailey, F. M., Queencl, Flora 5:;1507 (1902); Schuster,

' J., Pflanzenreich a¥85-36 (1932).
Stem much longer than broﬁd, the length exclﬁsive of tﬁe éoﬁt

and up to the top of the cone often réaching 40 cm.; surface of the
stem usually warty. Branches from éhe top of the stem usually only
1-3. Le;;é; 14 on each brench of the stem; foliage display scaniy
as compared with tﬁat of B. serrulata. In open places leaves about,
1 m. long, but in the sha&e along sfreams often reaching 2 m. En-‘
tire leaf dark green and glabrous. Petiole long and smooth, with
a spreading base, when old breaking off cleanly by an abseission
leyer, Rachis bipinnate, nearly terete, usually with 3-5 primary
pinnae starting in a cluster at the top of the petiﬁle, with one
or two distant ones on each side higher up, each primary pinna 20
ém. or more in length, with 9-12 more or less paired leaflets.
Leaflets ovate or ovate-lancevlate, acute, obliquely cumeate at the
base, short-petioled; mérgin entire with no serration except occa-
sionally in seedlings end very young plants; 5-10 om. long; 1.6~
4 cm. wide; veins 15-20,

Male cones mmmsmr=y oblong-cylindric, 4-5 cm. long, 2-2.5
c¢m, in diameter, short stalked or subsessile, with 6-8 vertiéal
‘ﬁ50w§\\of microsporophylls, 8«9 in a row. Peltate top of nicro-
sporophyll transversely hexsgonal, tomentose, Female cones ovoigd,
r up to 15 em. long and 10 cm, in diameter, with 8-9 vertical ~rows™-
of megasporophylls, 6 in a row. Megasporophylls hexagonal at the
top, rugose, with a sharp transverce ridge, the largest 4.5 cm.

wide and 3 em. high; peduncle 1-3 cm. or less in length. Seeds



broadly ellipsoid, about 2.5 cm. long and 2 cm, in diameter,
occasionally with a short pseudo-stalk like that of Nioon, adher-
ing in pairs to the sporophylls and the sporophylls to the rachis;
fleshy coat 0.t mm. thick. Stony coat veessdisisg about 0.3 mnm,
thick, very smooth; bundles 5-8, most commonly 6, hardly recogniz-
able except in the upper part.

Geographic distribution: Originally discovered along the

AL
Ehdeavsf River; Rockingham Bay, associated with Macrozamis denisonii;
bushy hills near McKay River; summit of Mt. McAllister. Abundant

et Babinda, south of Cairns; not réported as far south as Byfield.
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2. Bowenia serrulata (André) ?hambérlain:%

| indré, E.,Tilus. Hort. 261184 (1879); Chamberlain, C. J., Bot.
Caz. 54:419-423 (1¢12); Lawson, A. A., Trans. Roy. Soc. Edinburgh
54:357-594 (1926).

Stem broader than long, up to 30 em. in width, smooth, with
1-10 or more branches which in older plants may branch again,
Leaves one or more on each branch, averaging 1.3 m. in length with
many up to 2 m., dark green and glossy. Petiole up to 70-90 cm.
long, definitely continued as a rachis giving off 3.5 pairs of
primary pinnae, each bearing 6-16 leaflets. Leaflets sharply
acuminate, obliquely ciuneate at the bage, short-psticled, margin:
sharply serrate except at the base; veins 20-30, with long slender
fibers resembling veins between them.

Male cones oblong-cylindric, 6-7 cm. long, 3-5 cm. in diameter,
with a fleshy peduncle 2-4 cm. long, with 8-13 vertical,ﬁiowsf of
microsporophylls, 8-10 in a row. Top of micresporophyll about 1.2
cm. broad and § mm. high, covered with globular glandular hairs,
Hicrosporangia about 70-100, mostly single, covering more than one-
helf of the lower surface and without & sterile line dividing them
into two groups. Female cones broadly oveid, 7-10 cm. long. Seeds
ellipsoid;kﬁ.z cm. long, 2.4 cm. wide; fleshy coat =iy £ mm. thick
at base, elsewhere 1 mm. Stony coat about 0.5 mm, thick, very
smooth; bundles 6-8, most commonly 7, hardly recognizable éxcept
neer the micropyle.

Geographic distribution: Abundent at Byfield ang Maryvale,
Queenslend, about 30 kilometers from Yeppoon.

Since I strongly object to founding new‘species upon trivial
characters and have little respect for sub-species, varieties, and

forms, it mzy be worth while to repest and add somewhat to the



differences which entitle the Bowenia, so abundant around Byfield,
to be regarded as & distinet species,
j ' The two species differ decidedly in general appearsnce. B,
: serrulsta has such aburdant foliage that it is a conspicuous part
: of the underbrush in the prevailing Eucalyptus forest, while B,
spectebilis, even where fairly abundant, is hardly noticablse, In
B. serruleta the petiole is more definitely continued as a rachis,
giving off 3-5 pairs of pinnee; in B. spectabilis there ape often
3-5 primery pinnae clustered at the top of the petiole, with 1 or
2 distant ones on each side higher up. TWhile both conditions may
be found in both species, the distinction is a valid one,

The entire or serrate character of a leaf margin is worthless
as a diagnostié character in some plants, but very reliasble in
others, In Stangeris a leaflet may be 50 deeply incised as to be
elmost pinnate, with = strong vein running into the lobe and giv-
ing off side veins; while on the sameAplant other leaflets may be
neerly entire. I have wandered through the Rabinda region examin-~
ing hundreds of planté of B. spectabilis without finding any spin-
ulose léeaflets except on séedlings. Around Byfield, ameng thoug-~
ands of plants of B. gerrulata, I did not see any with entire
leaflets,

The stem is very characteristic. Inlg. spectabilis the stem
is elongated fusiform, much longer than broad, and with sometimes
up to five branches at the tops in B, serrulsta it is spherical or
turnip-shaped, usually broader than long, with 1-10 or more branches
besring the leaves and ccnes,

When I visited B;Binda, the pollen had been shed and the ovulate
tones were too small for diagnosis. When I visited Byfield, the

pollen was nearly ready for shedding, a good stage for tazonomic




deseription, but the oéu;ate cones were hardly breaking through
therud scéles. Consequently a firs@:@and'compérgti?§’déséfiption
of the cones‘is not possible. S -

The seeds of B. serrulsta are larger, 3.2 ¢cm. long and R.4
em. wide, while those of B. spectabilis are 2.5 cm. long and 2 cm.
wide. In B. serrulata the average number of humdleshs 7 and in
B. gpectgbilis it is 6. The fleshy coat is thin in both species,
but is twice as thick in B. perrulata as in B. gpectabilis. The
stony coat, while very thin iﬁ both, is sligﬁtly thiéker in B.

serrulata.

The fact that the two species are separated geographically is
an additionsal reason for regarding them as distinct.

The two species are doubtless related, and, if one is the
ancestor of the other, B. serrulesta is probably the older. Th=
several cﬁcads the yowng plénfs ﬂave spinﬁlose leaflets and the
older plants entire leaflets. Thile the theory of recapitula%ion
should not be pushed too far, in Bowenia it would make B. serrulata

the ancestor and B. sggctébilis the descendant.




4, DIOON Lindl,

Lindley, [J.y, Bot. Teg. Misc. no. 82, append., p. 59 (184%);
Lemaire,’C.,' I1lus, Hort. 2:91-94 (1855); I.Eiquel,'{:_P_‘;. A. W.] Prodr.
Cycad. 10, 22 (1861); De Candolle, A., Prodr, 1581537 (1868);
Standley,{f. C.:}Qontr. U. S. Hat. Herb. 25;148 (1920); Schuster,

) 7., Pflanzenreich 4%{124-128 (1952).

" Stem & stout, umbranched, serial trunk 1-3 m. high, rarely up
to 16 m. (in D. gpinulosum), with an armor of persistent leaf bases
which is conspicuous dovmn to the grownd even in plants a thousand
years old. Leaves meny in a crown, 1-3 n. longj petiole unarmed
excepl in D. spinulosum. Leaflets lanceolate or linear, rigig,
entire or spinose-toothed, with the base as wide as thé fesiiof the
leafliet; venation "parallel" (dichotomous). Vernation of entire
leaf perfectly straight.

Male cones solitary, mostly cylindrie, sessile. Microsporophylle
closely imbricete, flat, long, broadly cuneate from a narrow base,
short stalked, the tip pointed or rounded. INMicrosporangia covering
most of the lower surface, sometimes separated into two groups by
& sterile middle line. Female cones solitary, ovoid or ¢ylindrie,
very short stalked, the upper megasporophylls rather loose. Mega-
sporophylls loosely imbricate, umequally peltate, brosdly ovate or
lanceolate, short stalked, the outer part rounded or acute above.
buring growth some of the ovules pull out parts of the sporophyll
and appear to be stalked. Seeds white or cream-colored.

The genus includes at least 5 species and is probably confined
to Mexico. Cultivated plants seem to be responsible for reports
of & wider distribution. Lindley named the genus Dion, an impossible

contraction derived from 8t (two) and wov (egg). Since all cycads

except most species of Cyces have two ovules on each megasporophyll,




o ——

the name Dioon is not particularly appropriate. Type species:
D. edule Lindl. Next to Cveas the megasporophylls are more leaf-
like than those of other cycads and are grouped in a less compact

cone.

Dioon is more widely distributed in Mexico than the records
1909
of 1218 ipdicate. Dr. J. N. Rose labeled specimens, most of them

collected by Dr, C, A. Purpus, D. pinoi, D. madrense,-o-“australis-—
wvvelt  Liineg. ¢ Lol wg 534:.'7 "“““‘(Wﬂ""“"{“'*""‘ y\-\uﬂ“’\—wh o

D, ps ;;;da,.andmn.—tellevlz. He distributed leaves of soﬁe of

e bt wardde ey [

these, but dled before makiﬁg any descriptions. He may have been
waiting for more complste material, I have received rather complete
material of D. madrense and some material of D. pinoi, The others
should not be described until more material is available,
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Key to the Species
I. Petioles without spines

A. Leaflets of adult plants entire; seeds with a

narrow pit at the chalaza . . . « 1. D. edule
B, Leaflets with 1 or 2 (sometimes 3) strong

spines on the upper border and occasionally

with 1 or 2 on the lower border; seeds with

a narrow pit at the chalaza ., . . + 2, D. purpusii
C. Leaflets with 2 or 3 (sometimes 4) strong

spines on the upper border and occasionally .

with 1 or 2 on the lowef border; seedg-with .. - o

a broad pit at. the chalaza . : e B 3; 2. ;§£y§g5.

' D. Leeflets in ‘upper ‘balf of leaf with 1or. .

occasionally 2 sharp but weak spines on the
upper border, very few or none on the. lower
border; seeds with a broad pit at the
chalaza . . . A . . . . « 4. D. madrense
II. Petioles with spines; leaflets with 5-8
strong epines on the uppsr border and 4-7 on .
the lower border; seeds withou£ & pit at the

-

Ch&laza - L] - - ] - - [ ] ] 5- _I_}_. Snintllosum



1. M% Lindl.

Lindley, J.,: Bot. Reg. Misc. no. 82, eppend., p. 59 '(1345);
Lemaire, C., I1lus, Hort, 2: 91-94 (1855) Miguel, F A, h Prodr,
Syst. Cycad. 10, 22 (1861), Hooker, J. D., Bot. Mag. 101: t. 6184
(1875); Chamberlaink_g_qJ., Bot. Gaz. 4R:381-358 (1906) and 47:
215-236 (1909},

Stem stout, in larger plants commonly 1-1.5 m. tall and 20~
20 cm. in diameter, sometimes reaching a length of Z.m, Stems of
older plants leaning or prostrate, frequently with buds at base, -
Leaves 15-20 in a crom, rarely up to 35, very flat, rigid, about
1.6 m. long in plants with stems 20 em. high, dark green, pilose
vhen young, becoming glabrous, Petiole varying in length with
age of plant, neked, without spines. In seedlings with 3 or 4
leaves petiole up to 20 om, long; in plants 20 Years old seldom
reaching 20 cm. and usually not more than 10 cm. long. Rachis
convex above, flat beneath. In plants with stems EO.cm. high.’

Vieefleterebout 120 on each side, ub Yo 11 om, long and e
8 mm. wide, with 11-13 veins showing scarcely a single dlchotomy ‘

beyond the base. In plants lm or more in height largest leaflets
'reachlng 18 cm. 1n 1ength end 9 mm, in width. Leaflets linear-~

lanceolate; pungent, always paired, the upper pair Gonnate through-'
out most of it= length. Lower leaflets smaller than the others
but not reduced to spinea, Lowsst leaflets longer in seedlings,
usually half as 1ong as leaflets in middle of leaf, In plants 20 '
years old lowest leaflets only 1 em. long, next leaflets twice as
long, the others increasing gradually up to the maximum length.
leaflets of olde; plants perfectly entire, those of seedlinée with

several spines near the tip, a condition which gracually disappears

&s the plant becomes older.



Male cones cylindric, 10-20 cm. long and 7-11 em, in diameter
just before shedding of pollen, when the length may become doubled,
licrosporophylls apparently in vertical rows, although really
strictly spiral in arrangement, cuieate, terminating in a sharp
- point which curves upward and is hairy on the exposed portion.
Microspﬁrangia averaging about 300, mostly in sori of 3 or 4,
occasionally 5. Female cones ovoid, 20-30 cm. long, 10-20 cm.
in diameter. Megasporophylls broadly lanceolate, acute, 10-20
cm. long, densely covered with light browm wool. Seeds white or
cream-colored, averaging 5 cm. in length and 2 cm. in diameter,
very smooth, with a narrow deep pit at the chalazal end, Diameter

of pit variable, even in seceds from the same cone, as the following

data show:

Source of seed Nuﬁber counted Diameter range tverage dilameter
Chavarrille 15 1~4 mn, . 2.2 mm.
Pascon 68, 1-4 mm, 2.5 mm.,
Huatusco 13 1.5<4.5 mm, 5.0 mm,
Tepatate 11 1-5 mm, 3.9 mm.

*From the same cone

Geographic distribution: Abundant at Chavarrillo, near Jalapa,
State of Veracruz, also at Palmar and Colorado and between these
rlaces, also at Huatusco; Rascon, in the mountains west of Tampico;
Tepatate, near Jacala, State of Hidalgo; HNuevo Leoﬁ; Tamulipas;
Tampacoalé, near Hacienda de Limén; Victoria, Sierra liadre. CGCrow-
ing in dry situations in bright sunlight; associated with various

xerophytic shrubs, small cacti, bromeliads, apd ferns.

In a pateh of Dioon edule it is easy to pick out a plant here
and there with leaflets narrower or broader than the average.

-

F



Herbarium taxonomists have described such fluctuations ag var,

appustifolium and var. latipinn In very dry places the rachis,

especially near the tip, may elongate 80 slightly that the leaflets
overlap, thus affording an opportunlty for var, imbricatum, In
damp shaded places the leaflets may be rather widely Separated,
affordlng still another opportunity which, so far as I have noted,

has not yet been utilized,
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2 gigga purpusii Rose

Rose, J. N., Contr. U. S. Nat. Herb, 12:260-261 (1909).

Stem short, crowned by numerous leaves, these often 1 m, or
more long, stiff and ascending, dark green and glabrous, Petiole
somewhat tetragonal, without spines. Ieaflets rather widely
separated Selow, ¢losely set above, linear—lanceolate, pungent,
entire on the lower margin but usually with 1, 2, or rarely 3
sharp spine-like teeth on the upper margin, 5-9 om. long, 9-11 om,
wide. Male cones 15-20 cm. long, the microsporophylls with ovate
tips. Female cones ovoid, about 44 cm. long, 20 cm. in diameter
near the base, MegaspéroPhylls 10-15 cm. long, very woolly,

Seeds zbout 4 ¢m. in diamster. e

Collected by D. T, UacDougal end J. N. Rose in Tomellin Ganebs, e
Oaxaca, in 1906, and by C, A. Purpus in Sierra Mixteca, Puebla, in
1908. The specimens found by MacDougal and Rose were in a deep
canyon well shaded by bushes and small trees,

The above description is based on that of Dp. Rose, with a
few additions from cultivated specimens, The statement in the Oor=-
iginal deseription that the microsporephylls have recurved tips
is incorrect, as is plainly shown by the specimens distributed by
Df. 2ose, The pilece of male cone on the type sheet (U. S. National
Herbarium no. 454142) is mounted upside down. The sporangia would
be on the adaxisl face of the sporophyll if the tip were recurved.
The tips twm upward, es in other spscies of Dioon,

Geographic distribution: Southern Puebla, northern Qaxaca, and
in Chiapas, -

In April, 1908, I traveled from Las Sedas to Tomell{n and
found at Santa Catarina & new species which had not yet been des-

cribed. The leaves agree with Dr. Rose's description, A small



plt at the chalazal end of the seed-.is about the same as in D.
~lule, with an average diampeter of 2.5 mm.

Faward Howard collected wmsX} specimens of Diocon in Chiapas,
about 40 kilometers inland from the coast and about 160 kilometers
north of Guatemala. I have examined leaves from two of these plants
that were transplanted to southern California. In some leaves the
spiny character is about as in Dr. Rose's description; One large
plant has & trunk 2.1 m. tall and 30 cm. in diameter, with leaves
1.1 m. long, petiole 16-21 cm. long, and leaflets 8.5 cm., long and
11 mm. wide. The lowest leaflets have no spines, but the spiny
character of the others is 2 little more pronownced than in B.
purpusii. Specimens distributed by Dr. Rose show occasional spines
on the lower horder and spines lower down than in the type. A1~
though most of the leaves of the Howard specimens have more spines
than in the typé, some agree very closely. If the description of
D. purpusii were broadened by allowing the leaflets to have a few
more spines, the specimens from Chispas, &s far as the leaves are

concerned, could easily bs included in it.
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3. 333&‘3 &iia{ Rose sp. nov.

Stem in larger plants 4-5 m., oécasionally up to 6 m, high,
Leaves about 1 m. long. Petiols 7 cm. or more in lw:ngth, some-
what tomentose; rachis densely tomentose on the lower side, Leaf-
lets about 90 on each side, inserted obliquely, opposite or sub-
opposite, most of them with 2 or 3 (sometimes 4) strong spines on
the upper border and occasionally with 1 or 2 on the lower border,
the lower leaflets not so spiny; sometimes revolute, tomentose on
the margins, even on old leaves. Largest leaflets 9 om, long and
10 mm. wide, the lowest about 1 cm. long; veins 12-15. Male cones
not available. Female éones smaller than in D. edule. Megasporo-
phylls 9-9.5 cm. long, 4.5-5 cm, vwide at the base, Seceds 3,5 em,
long and 2.5 cm. wide. The Pit at the chalaza was measured in only -
three seeds; in two it wag circular, 5 and 6 mm. in diameter; in
the other it wag oval, 9 mm. by 7 mm. .

Geographic distribution:Agower region of Sierra.éé% Madre neay

Haclenda del Pinoi, Mohserrato,\ﬁhiapas, Mexico,m— )

This species was distributed but not deseribed by J. N. Rose.

The foregoing deseription is based on Dr. Rose's materisl in the
U, S. National Herbarium, materiel in the New Yorlk Botanical Garden,
and from both material ang letters sent 1o me from Dr. C. A, Purpus;

who made all the collections,
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4. Dioon madrense Rose sp. nov,

Stem an aserial armored trumk.  Leaves 1 m. long. Petiole 10-
25 em. long, oval in transverse section with 2 indistinct érooves,
smooth; rachis 50-80 em. long, rounded below, with 2 distinect
grooves sbove. On & planthwith a stem %0 cm, high and 14 cm. in
diameter, leaflets 80-80 on each side, the largest 9.7 cm. long,
5 mm. wide, with 10 veins; the lowest 3.5-4.5 cm. long, 3 mm,
wide, with € veins. On larger plants, up to 100 leaflets on each
side, the largest 18 cm. long, 7 mm. wide, with 12 veins; the low-
est 8 cm. long, 4 mm. wide, with 8 veins. Leaflets narrowly linear,
pungent;-most leaflets in upper half of leaf with 1 or occesionally
2 small sharp but weak spines on the upper border, the leaflets of
many leaves without a2 single spine on the lower border.

Male comes cylindric, 21.5 em. long, 7.5 cm. in diameter

”

(only one cone measured), Microsporophylls 3 cm. long, stelk the
saﬁe length, exposed tipf;inted above anﬂ rounded below, verthoolly.
licrosporangia more or less separated into two groups of 60-80 each,
mostly in sori of 3 or 4, occasionally 5. Female cones ovoid, up
to 30 em. long. Exposed surface of megasporophylls cuneate, 6 cm.
long, 4 cm. wide at the bottom, rowmded at the top, densely woolly.
Seeds cream~tolored, fleshy coet not more than 1 mm. thick; stony
coat £.5 cm. long, 2 om. in diameter, smooth, with 14 bundles near
the chalaza and 12 at the coronea, chalazal pit circular or oval, about
4 mm. in diemeter.

Geographic distribution: Near Los Mochis, Sinaloa, Mexico.
Coll., C, P, Fdmunds. J. N. Rose collected material between Aguacate

and Dolores in 1892, No. 2014.
L
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5. Dioon spinulosum Dyer
WA e s
Dyer, W. T. 7., in Hemsley's Biol. Centr&li-amer. Bot. 35;
191 (188:.-B86), Fichler, . x.., Gartenfl, 2:411 (1883)
Chamberlain,' C. J., Bot. Gaz, 48i401-413 (1909).
Stem taller and more slender than in D. edule, rarely brenched;

comronly Z-6 m, in height, occasionally 12 m., rarely reach;ng 16 m.

On plants 2 m. in‘héight, leaves reaching a maximum length of about
# m.; dark green and glabrous. In damp shady places, leaves oftén
3 m. long. In seedlings petiole neked, up to 90 cm. in length, the
lowest leaflets nearly as long as those higher Up. Reduced leaf-
lets appearing on older plants, becoming spines on.plants ébout 10
years old. In plants with stems about 2 m, tall, leaflets about
120 on each side, up to 20 cm. long and 23 mn, wide, with some
leaflets only 15 cm. long and 15 mm, wide, Leaflets long lanceolate,
scuminate, pumgent, with 5-8 sharp spines on the upper border "and
4-7 on the lower border. Occasionally spines much reduced, most of
the leaflets of some plants being entire, Such plants have been
described as D. pectinatum,

Male cones long ovoid, zbout 25 em, long and 10 em, in dia- -
meter before the sudden elongation at shedding of pollen, -‘when the
length doubles. Hicrosporophylls long cuneate, the outer part
gray woolly, curved upward, obtuse, Microsporangia up to 700
generally in sorz of 4 or 5, sometimes g, only slightly separated
into tweo groups at the top. Female cones ¢ylindric-ovoid, up to
€9 cm.hiong and 27 cm. in diameter, with average cones about one-
fifth smaller, Megasporophylls more closely imbricated than in
2 giule, the stelk irregularly triangular in transverse section
&nd much vrinkled; outer part of sporophyll perpendicular to the

stalk, gray woolly, rounded sbove in some specimens, in others
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ncarly as pointed as in D, edule. Seeds white end smooth but
slightly yellowish when mature; stony coat 4-5.5 cm. long, 2.5~
3.5 cm. in diameter, the chalazs without a pit.

Geographic distribution: Worthern limit apparently at Tierra
Elanca, about 70 kilometers south of Veracruz, Very abundant
beyond the Papaloapan River at Tuxtepec, about 120 kilometers
south of Veracruz, The original description by Dyer gives Progreso,
in Yucatan, as the locality and Eichler's description cites Cordoba,
State of Veracruz. The species does not ocour in either of these
places except in cultivation.

This is the only species of Dioon in which the leaflets are
gradually reduced to spines, The leaves are long and have a grace-
ful curve, in'striking contrast to the straight rigid leaves of the
other species, The female cones are c¢ylindric-ovoid, while the

megasporophylls are either rounded or acute.
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5. MACROZAMIA Miq,
tiquel, F. A. %., Monogr. cycad;/ 25-28 (1842), Prodr. Syst.
Cycad. 8, 10, 18, 22‘(1861); De Candolle, A., Prodr. 16%7554-537
(1868); Bentham, G., Flora Austral. 6:250-254 (1873); Yoore, C.,
Jour. Roy. Soc. N. 8. Vales 17:115-122 (1883), Handb. Flora X. s;

ales 378-380 (1893); Bailey, F. ., Queensl. Flora 5:1503-1507

{1902); Schuster, JQ{APflanzenreich 43186-103 (1932).

Stem in some species columnar and tell, occasionally up to
18 m. (in M. hopei), but generelly tuberous and subterranesn or,
if aerial, less than 1 m, high; rarely branched; covered with an
armor of persistent leaf bases. Ieaves appearing singly or simul-
taneously, in some species often up to 100 in =2 crowvm; from less
then 1 m. up to 3 m. in length; petiole wmarmed or rarely spines-
cent. ZLeaflets narrowly.lanceolate, entire (often with a few spines

Hhae
at ¥ tip in M. fawcettii4§. tlexuosa, M. pauli-guilielmi, and,

seedlings), generally with a callus-like swelling at the base,
with "parallel® (dichotomous) venation. Vernation straight,

Yale cones usually more than one, ovoid or cylindrie, mostly
long stalked. IMicrosporophylls peltate, broadly to narrowly tri-
angular; the top broadened, flattened or broadly rhombic, with a
median terminal spine. IMicrosporangia covering the entire lower
surface or separated into two groups by 2 medien sterile line.
Female cones single or freguently 2 or more together, ovoid or
cylindrie, short stalked., Megasporophylls peltate, with & broad
top which is either flat or tapering and rhombic, with a2 median
terminel spine. Seeds in most species some shade of red; in a
few specie; orange or brownish.

The génus, with zbout 16 species (the number depending largely

on the diagnosis of M. epiralis}, is confined to pustralia, most

-aﬂﬂ-‘..fﬁnu-____m'



of the species occurring near the eastern coast. Name from /ua-pf)os
(long) and 7amia., Type species: I. goiralis (Salisb.) mMiq.

The occurrence of a terminal spine on the sporophvlls is
a distinctive feature of the genus. Macrozamia is freguently

confused with the African genus, Incevhalartos, but in Macro- °

zamia the leaves are not so rigid, the margins of the leaflets
have no spines (except rarely), while the sporophylls of

Encephalartos are obtuse or truncate and lack a terminal spine,



.Key té fﬁe Species..
I. Stemg tall, 1-18 m, high; leaves not spirglly twisted
A. Leaflets inserted along middle of upper surface of
rachis, falcate, without a bagsal callus, lowest not
much smaller than rest; seeds brownish
1. Leaflets 10-12 mm, wide, pungent; male cones 25-
40 cm. long; microsporophylls pointed at apex . 1. M. denisonii
2. Leaflets 12-20 mm. wide, acuminate; male cones
20 cm. long; microsporophylls rounded at apex + 2. M. hopei
B. Leaflets inserted along sides of rachis, straight,
lowest reduced but not spine-like; seeds reddish
1. Leaflets 9-10 mm. wide, callus nearly white;
female cones 70-80 cm. long . . ., , ., 3, H." moorei
2. Leaflets 7-9 mm. wide, callus reddish; female
cones up to 50 cm. long . . . . . 4.‘M.Areid121
II. Ste%ﬁ subterranean, occasionally up to 1 m. or more
A. Rachis of leaves straight or nearly so.
1. Leaflets flat, not erect, lowest reduced
2) Leaves 1-1.5 m. long; leaflets 25-20 cm.
long, lowest reduced but not spine-like
(1) Callus white
(a) Leaflets 11-12 mm, wide; seeds
scarlet, . . . . . « 5. M. spiralis
(EQ Leaflets 8 mm. wide; seeds orange 6. M. mountgarrieﬁsia

(2) Callus pale yellow, leaflets §-10
mm. wide . . . . . « 7. M. cylindrica



| b) Leaves up to 2 m. long; leaflets up to 40 em.
long, lowest reduced to spines, callus white
or reddish = , . . . . . « B, M. miquelii
2. Leaflets erect, lowest not much smaller than
rest
3) Rachis narrow; leaflets up to 15 cm. long,
6 mm. wide, callus dull red . . . + 9. M, secunda
Ep Rachls up to 12 mm. wide; leaflets up to 38
mm. long, 19 mm. wide, callus lacking . 10, M. platyrachis
B, Rachis of leaves twisted |
1., A1l leaflets simple
i) Leaflets without spines at tip
(1) Leaves not-over 0.5 m. long; leaflets
15-22 cm. long, callus bright red . .11. M. corallipes
(2) ;eaves more than 2 m. long; leaflets

30-40 cm. long, callus white ., - ., .12,

I=

. douglasii
b) Leaflets with a few spines at tip

(1) Leaflets about 18 mm. wide, with 5-6

spines at tip . e . . . «13. M. fawcettii
(2) Leeflets less than 6 mm. wide, with

#-3 spines at tip

(2) Leaflets flexible; male cones 15-

18 cm, long; seeds orange red .14, M. flexuosa
(b) Leaflets rigid; male cones 8-10 .

cern. long; seeds golden yellow «15. M. peuld-guilelr:
: A

2. Some leaflets forked . . ’ . . +16. M. heteromera



1. Macrozamia denisonii ¢, Moore and F. Muel],

M. peroffskyana (Regel) Miq#§
- ;

Regel, E. von, Bull. Soc. Nat. "oscov--'*o-lsz; (1857), Gartenfl.
25:3-6 (1876); !ueller, F. von, Fragm. thtog. fustral, 1:41, 243

(1858), 8:172 (1874); C:":Lq':.xel, F. A, 7., Arch. Neerl, 51252 (1868);

Bentham, G., Flora fustral. 6:25% (1878); Hoore, C., Hanéb. Flora

4. €. Vales, p. 379 (189515 Bailey, F. 1., (ueensl. Flora 5:1506 (1902).

wfe 1w

Stem tall, the larger ones 8-7.5 m. high and 25-45 cm, in dia-
meter, sometimes with 1, 2, or 3 branches.- Leaves 12-25 in a crown
and often appearing to be twice as many because crown remains green
after next one is fully grom, 2-3 m. long,nretaggiﬁg-a purplish
tinge for several months, not spirally twisted. Pstiole R20-40 cm,
long, rownded tetragonal,,smooth, woolly at base. leaflets sbout
100 on each side, inserted longitudinally along the middle of the
upper surface of the rachis, alternate or opposite, 11near—1anceolate,
falcate, pungent only slightly contracted at base, the lower border
decurrent; callus wanting; largest leaflets 2040 cm, long, 10-12
km. wide, the lowest not much smaller then the rest; veing 8-14,
obscurs, Isaflets of seedlings ﬁithout spines,

Yale cones ovoid, 25-40 cm, long, 10-15 em, in diameter, Microw
sporophylls 2,5-3.5 em. wide, very thick, the apex a short triangular

or lanceolate reflexed point, Microsporangia covering most of the

under surface, not separated into groups, Femele cones long ovoid,qgwwmaiﬂﬂ;

40-60 ¢m, or occasionally up to 1 m, in length, 30 cm. in diameter
at the base, and up to 38 kilos in weight, Megasporophylls 5 cn.
wide, tapering to an obtuse or lanceolate reflexed point, swollen
on the upper side above the seeds, with a median lobe on the mder
side partly covering the seeds, Seeds browmish; stony coat 6 cm,

Sund o,

long, 3 cm. in diameter, very obliqus at base, with 12 weine,




Geographic dictribution: Along the Burnett River, Moreton Bay,
forests near Duraqgé, Rockingham Bay, abwundant on Tambourine Mountain
near Brisbane, and in other parts of southern Queensland, Near
Lismore and at Dorrige in New South Wales, and along the Manning

River.




2. Macrozamia hopei W, mill

Hill, V., ex Moore, C., Jour. Roy. Soc. N. S. Wales 17:116
(1884), ex Bailey,.F. M., Syn. Qﬁeensl. Flora Suppl., 1, p. i% (1888),
Queensl. Flora 5:1506 (1902).

Stem the tallest of all cycads, up to 18 m. high and 40 em,
in diameter, erect even in the tallest Plants, distinctly ribbed.
Leaves 40 or more in a erown, about 2.1 m. long, glossy above, not
spirally twisted. Petiole 80 cm. long, enlarged and wooé% at the
base., Leaflets about 80 on each gide, inserted longitudinally along
the middle of the upper surface of the rachis, linear-lanceolate,
falcate, thick, very acuminatqugé not pungent, the base slightly
contracted and decurrent; callus wanting; 20-30 cnm, long, 12-20 mm.
wide, the lowest leaflets not much smaller than the rest; veing
12-17, ratherrobscure;

¥ale cones very characteristic, sufficient to identify the
species; 20 cm., long, 12 em. in diameter, with 10 vertical "rowgn
of sporophylls, 7 in a Tow; apex of microsporophyll represented by
a'spine in other species, 2 cm. wide at the base and rather broad
throughout, thin at the sides, 2,5-3.2 cm. long, rounded at the top,
strongly incurved. Hicrosporangisa covering the entire under surface
without any sterile notch at the top. Female cones tomentose, about
60 em. long, 20-25 em. in diameter, Megasporophylls 5-6 cm. wide,
2.5 cm. in vertical thickness, with thin and wavy edges, terminating
in a blunt or more or less lobed reflexed apex. Seeds brownisgh,
56 cm, long, 2.5-3.5 cm. in diameter.

Geographic distribution: Daintree and Johnstcﬁe Rivers in

horthern Queensland; fine specimens about 20 kilometers from Cairns.
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3. Macrozamia 222553 T, Muell,

'veller, F. von, Pharm. Jour, Victoria (1881); iueller,

F. von, ex Moore, C., Handb. Flora N, S, Wales, p. 379 (1893);
Bailey, F. M., Queensl. Flora 5:1506 (1902); Chamberlain, C.
J., Bot, Caz. 55:141-154 (1913},

Stem tall, the most massive in the family, many 3—4 m. high
and 60 cm. in diemeter, the tellest 7 m. high and 70 en. in diam-
eter, covered with s heavy armor of leaf bases which are woolly
on the under side. Among hundreds of plants, not a single branch-
ing specimen was seen. Leaves 50-100 in a crown, 2-3 m, long,
grayish, glabrous, not spirally twisted. Petiole and rachis some-
what flattened above, rounded trizngular below, with leaflets
extending almost to the base; 4 cm. wide at level of lowest leaf-
lets, 5~7 cm, wide farther down at broadest part. Leaflets 50-70
on each side, attached along the edges of the flattened upper
side of the rachis, mostly opposite below, opposite or alternate
above, linear-lahceolate, pungent, very rigid; callus nearly white;
20-30 cm. long, 9-10 mm. wide, the lowest 5-8 cm. or sometimes
only 1 cm. long, bubt the smallest like small lezflets and not like
spines; veins 10-12. Leaflets of seedlings entire.

Vale cones axillary and very numerous, often mors than 20
and sometimes up to 179, cylindriec, glabrous, about 35 cm, long,
5-8 cm. in diameter; peduncle smooth, € cm. long. Yicrosporophylls
thin, 2 cem. long, 1.5 em, wide, the central spine about 1 em. long
in upper part of cone and much shorter below, 'iecrosporangia about
202, mostly in sori of 3, separated into two groups at the £0p by
a pointed sterile region but covering the entire lower surface.
Temale cones axillary, 2-4, less freguently 1, occasionally up

‘o 8, cylindric, glabrous, 70-20 cm. long, 20 cm. in diameter,



up to 16 kilos in weight. Hegasporophylls smooth, fleshy; 7.5
cne long, 3.5 cm. high, outer surface with a thin crest across
the middle, the central spine 3 om. long in middle of come but
longer above and shorter below, with two lateral lobes partly
covering the seeds. Seeds with fleshy coat thick and irregular
from pressure in the cone, reddish, 5.5 cm. lOng,.S.S cm., wide.
Stony coat thick, 4.5 em, long, 2.3 cm. wide, oblique at the
base, with 10-12 bundles.

Geographic distribution: Very abundant at Springsure,
{ueensland, about =20 kilometers west odeockhampton, whers
in 1911, the government was destroying it because cattle, eat-
ing the poisonous leaves, were dying in great numbers. Also

reported near the Clarence River,
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4. Macrozamia reidlei (Gawd.) C. a, Gardn,

M. fraserl IMq., M. preisii !iq., M. macdonnelli F, fuell,
Gaudichawd, C., in Freycinet's Voy. Bot., p. 434 (1826);
Miquel, F. A. ¥., lonogr. Cycad., p. 37 (1842), Prodr. Syst. Cycad.
8, 18 (1861); Bentham, C., Flora Austrel, 6:252 (1873); Baird, A,

Mey Jour. Roy. Soc, ¥. Austral, £5:153-175 (1938-39).

Etem stout, very variable, perhaps with age and locality;
near Perth, subterranean or Z0-80 cm. high; at Gingin, north of
Perth, 1.2-1.5 m, high; on the coast south of Perth, 3-4.5 m.

higﬁ%i with 2 strong armor of leaf bases, even when subterranean,

Vfhe tall plants have been called M. dyeri F. luell., but
since the cones and leaves are the same size and there are all

intergrades in size of stem, there should be no separate species,

Leaves 20 or more in a crom, up to 2 m. in length, not spirally
tvisted. Petiocle 30 cm., or more long, petiole and rachis smooth,
somewhat flattened, triangular below. Leaflets 50-70 on each side,
inserted somevhat obliquely on upper edges of rachis, crowded above
but separated below, mostly opposite, linear-lenceolate, pungent,
with a reddish eallus at base, 25-20 cm. long, 7-9 mm. wide, the
lower leaflets reduced but leaf-like; veins 9-or.10. Leaflets of
seedlings with 1-3 spines or lobes on lover border and 1 on upper
border.,

fale cones usually 2-5, freguently 6 or 7, cylindric, 25-70
em. long, 10-15 em. in diameter Just before elongation for shedding
pollen, when they may reach 48 em. in length, woolly when yowmg,
smooth when mature. Microsporophylls flat, cwmeate, 7,5 em, long,
R.7 cm, wide, thin; with a spine up to 7 enm. long terminating the

upper sporopnhylls, ebout 2.5 cm. long in the middle of the cone,
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and 1,5 cm. long at the base. Yicrosporangia in upper part of

cone in two groups with a sterile portion between, lower down

cuntinuous but with a sterile noteh at the top and bottom;

milcrosporan_gia about 750, mostly in sori of 5. Female cones single,
sometimes 2 or 3, rarely 7, ovoid, the largest 50 cm., long, és cm., iﬁ.”
diameter and 15 kilos in welght; most cones smaller, woolly when youné%f/

smooth ‘when mature; peduncle long and covered with tomentum which easily

\;6ﬁ bracts covering young cones the tomentum is so abundant that it

can be used to stuff pillows.

rubs off. Megasporophylls 5-7 cm. broad, 2-2.5 cm. in wvertical thickness,
longest spines in upper part of conme 11-14 cm, long, at base of cone 3

cm. long., Seeds reddish, 4.5-5.5 om. long, 3.5-4 em. in diameter, very '
smooth, with 12-14 bundles easily seen at top,

Geographic distribution: Confined to Western Australia, At Donny-
brook near Lowden, in the Tarrah Forests of the Darling Range near Preston
Valley, and at Noogerup on the Preston River, Kalamunda, at Crawley and
Wembley on the cosstal plain several kilometers from Perth, Northern
limit apparently at the Greenough River, just south of Geraldton, from
where it extends to Esperance on the southern coast, Confined to a
narrow coastal strip, seldom getting as far as 130 kilometers inland.

In Schuster's monograph, this species, together with Macrozamla

dyeri F, Muell., M. macdonnelli F. Muell,., end possibly otﬁers, e s

included under M. preisii Lehm. emend.’Schuster. Tt is nearly equlvalent

r i 113
to M. fraseri tig. » Sveri includes only the larger specimens
of M. reidlei; there is no difference in leaves or cones,

‘_'.b 3



5, Macrozamia spiralis‘(Salisb.) Mig.
Y. tridentate (villd.) Regel

Salisbury, R. A., Prodr. stirp., p. 401 (1796); .illdenow,
K. L., Spec. Plent. 4:845 (1799); Brow, R., Prodr. Fl. Nov. Holl.
1:248 (1810); #Mguel, ¥, A. W., Monogr. Cycad., p. 76 (1842),
Prodr. Svst. Cycad. 8, 18 {1861); Bentham, G., Flora Austral. 8:
251 (1873);VPegel, E. von, Gartenfl. £5:229 (1878); loore, C.;
Handb. Flora N. S. Wales, p. 379 (1893); Bailey, F. M., Queensl,
Flora 5:1504 (1802); Browgh, P., end Taylor, M. H., Proc. Limn.
Soc. N, S, ¥ales 65:494-524 (1840). | o

Stem subterranean, loﬁé, seldomf;isiﬁgﬁabGQe £ﬂe éround in its.
northern range bub sometimes 1 m. or more high at its southern limit;
when growing on rocks or thin soils up to 60 cm. in diameter, with
an armor of leafl basesveven when subterranean. Roots often reaching
1 m. in length. Leaves on old plants in favored localities up to
50 in a c¢rown, up to 1-1.5 m. in length, ehtirely straighf or some-
what spirally twisted in the upper‘part, woog? when young, beconming
. glabrous. Petiole 70-45 cm. long, smooth, rounded triangular below,
somewhat flattened above, the expanded base very woolly; rachis some-
what elevated between the leaflets, Leaflets 30-50 on eacb side,
inserted longitudinally and obliquely on the edge#df the rachis,
approximately opposite, linear-lanceclate, straight or slightly
falcatg, flat, pumgent, with a pals callus at the contracted base;
largést leaflets 25-30 c¢m. long, 1l1-12 mm. wide, lowest leaflets
3-7 cm. long, seldon ény more reduced; veins 8-10, very prominent
oﬁ the wnder side., In seedlings leaflets with 1 or 2 spines at tipA

on lower margin and 1 on upper margin.




Hale cones averaging 3 or 4, up to 7-10, cylindric; averege
length at shedding of pollen 38 em., 10 em. in diameter- peduncle
up to 16 cm. long. chrosporophylls flat, rhomboid-ovate, about 18 mm, .
wide, the lower ones with only a pungent spine, lengthening to 15 mm,
on upper ones. Microsporangia in two groups separated by a sterile line

at the top and bottom of the cone but more or less confluent in the

. middle. Average number of microsporophylls Per cone 345, average
number of microsporangia per sporophyll 342, with as maqy as 400

on larger ones; in sori of %, 4, or 5, with 3 the most frequent
number. Female cones averaging 2 or 3, up to 5 or 6, cylindric‘l,
more or less woolly, average length 35 cm., maximum 45 ¢m., average
diemeter 19 cm., diameter of larges£ cones only 18 om., average

weight 3.6 kiles, maximum 5.7 kilos; pedwuncle 10-11 cm. long. About
100 megasporophylls, the spirel arrangement prominent with no sugges-
tion of vertical "rows," Exposed portion of megasporophylls smooth,
rhomboid%}, ?.5-4 cm. wide, the spine in lower part of cone 2 cm,
long, toward the top 6 em. long, incurved. Average number of viable
seeds per cone 126, Seeds scarlet, 3.5 cm, long, 2.7 cm. in diameter;
stonf coat 5 cm. long, 2.3 cm. in diameter, smooth, with 10-12 bundles
proninent at top but scarcely distinguishable below.

Geographic distribution: Southern Queensland almost to southern
1imit of New South Wiales, typically in open Eucalyptus forest; X~
tending from the coast inland several hundred meters, oécasionally
in isolated groups up to 15-25 kilometers. There are probably more

individunls of this species than of any other in the family,
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6. Macrozamis mountperriensis ¥, M. Bailey

Bailey, T. M., 8yn. Queensl. Flora, Suppl. 1, p. 50 (1886),
Cueensl. Flora 5:1505 (1902), Compreh. Cat. Cueensl. Plants, 2nd
ed., 516-517 (1909). |

| ;bem subtez;re;ne):-a;;‘sém;b.iﬁés slig.ﬂtly above tixe gr:omd, ;v;:id,

covered by an armor of leaf bases, 50 cm, leng, 35 cm. in diameter.
Leaves asg mshy as 80 in a crown, aboﬁt 1.5 m, loﬁg; deep green, not
twisted, Petlole 40-45 cm. long, somewhat angular, with a swollen
base covered by dense mouse-colorad woolj rachis with a raised ridge
between the two rows of leaflets. Leaflets about 50 on each side,
mostly opposite, long linear, pumgent, with e rather prominent white
callus at the base, the larger ones about £5 cm, long and 8 mm. wide,
the lower ones only slightly shorter than the rest; veins 8-12.

Yzle cones cylindricfy, tapering slightly toward the top, about
30 em. long and 4 cm, in diameter; peduncle about %0 cm. long, sur-
rounded by numerous densely woolly scales about 12 cm. long ané 4-8
mm, wide, Microsporophylls with a very short spine except at top' of
cone; microspofangia covering the under surface, Female cones c¢ylin-

-/utimtﬂa. alreul 30 e @4\«3, .

dricé}, R0-40 cm. long, 8-10 cm. in diemeter; , Megasporophylls fleshy,
about 3,5 cm. wide, 3 cm. high, with a very prominent, sharp, trans-
verse ridge prolonged in the center into an erect, flat, linear-lanceow '
late spine 2.5-5 ocm. long. Seeds deep orange, about £.7 cm. long and
1.7 cm. in diameter; stony coat smooth, with 9 bundles distinguishable,

Geographic dist%?ution:'ﬁount Perry, Queensland. Abundant st

Rockhampfon, Berserker Range.



7. Macrozamia szlindrica C. Moore
Moore, C., Jour. Roy. Soc. N, S, Wales 17:119 (1883), Handb,

Flora N, S, Wales, p. 379 (1893),

Stem tuberous and subterranean. Leaves 90-120 cm. long, slender,

35 cm,

or more in length, flat above, rounded below,A;achis nearly flst

pale green, glabrous, not spirally twisted, Petiole

below, with two widely separated groovec above, somewhat elevated
between the grooves. Leaflets about 60 on each side, arising obliquely
from the edge#of the rachis, linear-lanceolate, straightﬂhpuné;nt,
slightly contracted at the base, inserted okliquely but twisted so

that the leaf is flat; callus pale yellow, prominent; larger leaflets
*6-30 cm. long, 8-10 mm. wide, with 5-8 veins; the lowest leaflets

g-12 cm.-long, 5-8 mm. wide, with § or 6 veins; occasicnally with a
few small pungent teeth below the lowest leaflets but without a

graduzl reduction from leaflets to spines.

Male cones strictly cylindricglf, 17-25 cm. long, 3.5-4.5 om.
in diameter. Peltate part of microsporophylls thick, rhomboiddi-
truncate, about 12 mm. wide, tapering to a fine incurved point
scarcely recognizable in the lowsr part of the cone bﬁt increasing
to about 6 mm, at the top. Female cones not available.

Geographic distribution: Southeastern Australis—low flat ground
between Richmond and Clarence Rivers, New England Plateau, Moena
Plains, Fast Cunderang, Yount Danar Gungal,

This species, one of the most elegant of the genus, is charac-
terized by its slender graceful habit and its bright pale yellow
callus. Although many plants'were seen in the field and Sydney

Botenic Gardens, no female plants were found.
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8. Macrozamia miquelii {F. Muell.,) A,DC,

’
Pyt

tueller, F. von, Tragm. Phytogr. Austrel, 5:38 (1862-67);
Bentham, G., Flora Austral. 6:2535 (1873); Bailey, F. M., Guesnsl,
Flora 5:1504 (1902). |

Stem subterranean, occasionally slightly above ground, massive
ovoid, about 40 ¢m. in diameter at the base, completely covered
with an armor of leaf bases but appearing quite smooth, the lower
flattened end besd@?g numerous fleshy roots. Leaves as many as
80-10C in a crom, uwp to £ m. in length, nearly sitraight. Rachis
somevhat triangular in cross section, flattened above or somewhaﬁ
elevated between the two rows of leafleis; expanded base of petiole

more woolly than in M. spiralis. Leaflets 35-50 on each side, all

erising obliquely from the margins of the rachis, many more oppo-
site or subopposite than alternate, long linear, straight or falcete,
pwgent, the narrowed base with a large white or reddish callus;
largest leaflets 40 cm. long, 7-9 mm. wide, with 8 or 9 veins;
gradually smaller towerd the top ﬂut even the uppermost 15-20 cm,
long, % mm. wide, ana with 4 or 5 veins; lower leaflets reduced to
short stiff spines.

lale cones cylindric, 15-25 cm. long, up to 4.5 cm. in diam-
eter and with about 500 sporoPhjlls spirally arranged with no
appearance of verticel rows. Ilicrosporopnylls thick, cuneate,
2 cm. long and 1.5 cm. wide in the larger cones, the apex rhombeoid,
the upper ones vwith a spine 6-12 mm. long, the lover ones glmost
spineless. IlMicrosporangia 140-163, more or less separated into
two groups but often confluent; in sori of &5, with  the common-
est number., Temale cones cylindric, 15~25 cw. long, 8-17 ¢m. in

Giameter, outer peltate part of sporophyll flechy, rhomboid, Z.5

em. wide, 2.5 cm. high, with a very thin transverse ridge prolonged




|

in the center into a spine which is very short at the base of the
cone but reaches & length of 3-5 ¢m. above. S;edg red, §.2 cm.
long, 2 cm. in diameter. Stony coat 2.9 cm. long, 1.8 cm. inr
Jiameter, very smooth but vwith an average of 11 bundles throughout
the entire length, their insertion very obligue; bundles in corona
very prominent with an average of 1l.

Geographic distribution: Taylor's Rangs, near Brisbane, to
Rockhampton, GQueensland. Fairly abundant at Byfield, & few hours

walk south of Yeppoon.



9. Macrozamia secunda C, loore

loore, C., Jour, Roy. Soc. N.-S. Wales 17:120 (1883), Hendb.
Flora N. S. Wales, p. 379 (1893).

Stem subterranean, tuberous, ovold, covered by a slightly woolly
armor of leaf bases, Leaves 60-90 cm, long, usually glabrous, some—
times glaucous, sharply recurved near the top, not twisted. Petiole
and rachis flat above, rounded below. Leaflets 40 or more on each
side, close together, mostly opposite or hearly so, arising rather
vertically from the edges of the rachis, linear-lanceolate, falcate,Jdaqu
tapering gradually to a somewhat pungent apex and tapering more
abruptly to the base; Eallus dull red; 10-15 em. long, 6 mm. wide,
the lower leaflets about as long as the rest; veins 6-9,

Male cones not aveilable, Female cones about 15 cm. long and
9 em. in diameter. Megasporophylls with sharp points at the bage
of the cone, increasing to spines at the top. Seeds not available.

Geographic distribution: New South Wales near Reedf Creek;
east of Mudgee; near D;:bbo. Dr. Charles Moore, for meny years the
Director of the Sydney Botanic Gardens, who was familiar with prac-
tically all the New South Vales species in the field, states tﬁat
while this species is more nearly like 4, corallipeg than any other,
its more spreading habit, the vertical character of the leaflets:
and the non~cortorted, recurved, pointed, falcate leaves at once

distinguish it from all others.



20. Yacrozamis platyrachis F. M, Bailey

Bailey, F. M., Queensl. Agric. Jour, 3:3556 (1898), Queensl,
Flora 5:1503 ({190Z), Compreh. Cat. Queensl. Flants, 2nd ed., 514-
515 (1909).

Stem subterranesn, turnip-shaped, about 30 em. long, 20 cm.,
in diameter, smooth but completely covered by an armor of thin
leafl bases. Leaves about 12 in a crown, about 1 m, long, glabrous
or when young very thinly pulverulent, not spirally twisted,
Petiole 12-20 em. long, not woolly at the base; petiole and
rachis flat on upper surface, convex below, broadest part of

rachis reaching 12 mpy, (suggesting the specific name), leaflets

‘about 23 on each side, inserted along the thin edges of the rachis,

broadly linéar, falcate, erect, obtusely acuninate, very coriae-
eous, without a callus at the base, the largest 38 cnm, long and
19 mm. wide, the lowest about as long as the rest; veins 15-17,
prominent. .

Yale cones ¢ylindric, 8-10 cm. long, 2.5 cm. in diameter;
peduncle about same length as cone. Exposed ends of microsporo-
phylls trisnguler ang terminatiné in an erect slender spine about
10 mm. long. Femele cones oblong, about 16 cm. long, 3-7 cm. in
diameter. Transverse ridges of megasporophylls acute ang very
prominent, prolonged in the center into a flat, erect, sharp-
pointed spine 7-10 mm. long., Seeds oblong, reddish browm, 2.5
em. long.

Geographic distribution: Near Planet Downs, Cueensland.



i,

11. Eggsgzggii corallipes Hook., f,

Hooker, J. D., Bot. Mag. 98:; t. 5943 (1872); rtoore, C., Tour, Do,
S—oc. N. 8. Wales 17:120 (1.88%), Handb, Flora ¥. g. tales, p. 379 (1ay7y,

Stem subterranean, subspherical, about 20 cm. in diemeter or
elongated to nearly 66 em. without much chanée in diameter, smooth
or woolly. Leaves 30-45 cm. long, somewhat rigid, forming a rather
contracted crown, dark green above, paler below. Petiole 25 em,
long, terete, 3-4 mm. in diameter but at base graduslly widened to
1.5 cm., the sides and back of the widened part densely woolly,
elsewhere smooth. Rachis much twisted, rounded below, with two
grooves above and a raised ridge between the two rows of leaflets.
Leaflets 25-50 on each side, mostly opposite, inserted obliquely
on the margin#of the rachis, linear-lanceolate, narrowed sbove to
a red pungent apex, narrowed and decurrent at the base; callus bright
red; 15-22 em. long, 7-10 mm, wide, the lower leaflets not much

shorter than the rest but sometimes a few reduced to short spines;

veins 6=12,

kale conesjglaucbus green, smooth,)cylindricgl,) 13-18 em. long,

5 cm. in diemeter; peduncle stout, smooth, 8 cm. long. IMicrosporo-

phylls 18 mm. wide, ridée tapering to an incurved spiny point which
is short or obsolete in the lower part of the cone and gradually
increasing to 12-15 mm. at the top. Microsporangia covering the
under surface. Female cones glaucous green, 1l0-~15 cm. long, 8-10 cm,
in diameter, peltate part of megasporophylls much thickened, the
transverse ridge in the lower sporophylls merely acute in the nmiddle,
increasing to a spine 3-6 mm. long at the top of the cone. Seeds
red, 2.6 cm. long, 2.2 cm, in diameter.

Geographic distribution: New South Wales—near Sydney, north of
Penrith on the Hawkesbury, dry ridges between Glenbrook and Blaxland,

at Wascoe!s on Western Road, Port Jackson to BElue Mountaing, Mulgos.



12, %acrozamia douglasii W. Hill ex F. Muell, e

Hill, W., ex Mueller, F. von,ACensus Austral. Plants 1:116
(1882); Mueller, F. von, Melbourne Chemist and Drugglist-(1883);
Bailey, F. M., Queensl. Flora 5:1505 (1902).

Stem generally tuberous and buried in sand but sometimeg up
to nearly 1 ;. high, 30 cm. in dismeter. Leaves 56 or more in a
crown, 2-R.4 m. 1oné, deep green, splrally twisted. .Petiocle sbout
60 cm. long, the base wide and densely woolly; rachis somewhat tri-
angular in eross section, rounded angular bélow, flattened above
with leaflets inserted along two grooves with an elevated ridge be-
tween them. Leaflets about 160 on each side, arising obliquely from
the rachis, mostly opposite, linear, thin, acute, contracted at the
base, with a smell white.callus; central leaflets 30-42 em, long,
10 mm. wide, the lower ones much shortened; veins 8-11,

Male cones ellipsoidf}, 17 cm. long, 6 cm. in diameter; peduncle
glabrous, 30-40 cm. long; terminal spine almost lacking in thg lower
microsporophylls but reaching & length of 5-8 em, in the upper ones.
Female cones 20-40 cm. long, 10-12 cm. in diameter. Megasporophylls
5-6.5 em. wide, R.5-3 em, high, the transverse ridge often developed
into & thin wing with only a small central point in the lower part
of the cone but increasing to 18 mm, at the top, with a conspicuous
depression at the base of the spine. Seeds red, 2.5—5.5 em. long,
1.8-Z.5 cm, in diameter; stony coat smooth.

Gesographic distribution: Fraser Island, Queensland.

TR
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13. Macrozamis Efwcetti C. Moore

Moore, C., Jour. Roy, Soc. N. S:Awales 17:120 (1882), Handb.
Flora N. S. Wales, p. 380 (1893).

Stem usually subterranean, ovoid, with an armor of densely
tomentose leaf bases., Legves 4-6 in a erown, 0.6-1.2 m. long, dark
glossy green above, paler beneath, hairy when young, becoming glab-
rous. Petiole about one-third the length of the leaf, very smooth,
very woolly at ﬁhe base; rachis flat above, rounded or keel-shaped
below, becoming subterete toward the apex of the leaf, much twisfed.
Leaflets 20-25 on each side, brosdly lihear-lgnceolate? subfalcate,
rounded or obtuse at the apex or tapering abrustly to a sharp point;
callus red; many lesves with leaflets having 5 or 6 sharp spines at
the tip or seldom more then i cm. from the tip; some leaves with
leaflets having only 1 or 2 spines or nonej leaflets 15-25 cm. - long,
18 mm, wide with the brosadest part above the middle; veins 10-12.

Male cones 20 em. long, 6.5 cm. in diameter; peduncle long,
woolly at base. Microsporephylis flat, with small sharp spines.
Female cones 17 cm., long, 8 em. in diameter; peduncle 7 cm, long.
legasporophylls 4.5 cm. wide, 1.2-2,5 cm, high, transverse ridge
sharp, prolonged abruptly into a marrow spine 12-17 mm. long, which
on both kinds of sporophylls :ﬁ. finer and narrower thean in any
other species. Seeds nearly globosze, red, 2.8 em. in diameter,

Geographic.distribution: New South Tales along Richmond River,
Acacia Creek, Crawford River, Limeburners Creek, Hunter River,
Murrundi, Morriset, Tenterfield, Grafton., The Presence 6f spines

at the tips of some of the leaflets is very distinctive,



14, Macrozamia flexuosa C., Moore
M WA e A N e WA e

Moore, C., Jour. Roy. Soc. N. S, Wales 17:121 (1883), Handb.
Flora N, 8. Wales, p. 380 (1893), PeuwmermiscameiouynNaagursioipmte
Lo

Stem.subterranean, about éO cm. long, 12 em. in diameter,
covered by en armor of slightly woo%? leaf bases. Leéves 60-90 em,
long, considerably spirally twisted, flexuous. Petiocle 16 em. or
more long, flat above, rounded below, smooth, woo%& at base.

Rachis flat above but somewhat raised between the two rows of leaf-
lets, flatiened or rounded angular below, glabrous, Leaflets erect,
flexible, long linear-lenceolate, tapering rather abruptly to a
pungent point, the apex with sometimes 2 or 5 small spines even in
adult plents; largest leaflete 20-25 cm. long, 5-7 mm. wide, the
lowest not much shorter than the rest; veins 7-9.

¥ale cones 15-18 em. long, 5 cm. in diameter. Merosporophylls
pointless at base of cone but with rather leng sharp points at the
top. Female cones ovoid, about 15 cm. long, 8 cm. in dismeter, with
a short smooth pedwmcle., Peltete part of megasporophylls broadly
rhomboidf} with a short spine at the base o;i;ﬁne,increasing to 5
cm. at the top. Seeds orange-red, 2-2.5 cm. long, 1.7 em, in dia-
meter; micropyle excentric; stony coat smooth, corona 6-radiate.

Geographic distribution: New South Vales between Raymond Terrace
and Stroud, Limeburners Creek, Stewart's Brook, Murrurandl, Acacia
Creek, Crawforﬁ River at Bullshdelah., Charles loore remarks that

this species is very different in character and habit of growth from

any other known to him,




15. Macrozamia gﬁg}irguilielmi W Hill and F. Muell.

vueller, F, von, Fragm. Phytog. Austral, 1:86, 247 (1858);
Bentham, G., Flora Austral. 6:251 (1873); lfoore, C., Hendb. Flora
N. S. Vales, p. 380 (1895); Bailey, F. M., Queensl. Flora 5:1504 (11"

Sten subterranean, oveid, covered bf an armof of densely woolly
leaf bases, leaves 16-20 in a crown, about 60 cm. or occasionally
up to 1 m. in length, plabrous, more or less twisted. Petiole 10-
12 ¢m. long, 6-8 mm, wide, the base broad and woolly and with thin
scarious edges, the upper surface of the petiole and rachis very
flat, rounded below, in dried specimens flat above and below, Leaf-
lets up to 100 on each side, narrowly linear, falcate, revolute,

pungent, the base contracted and bearing a prominent white callus,

the tip with 1-3 small spines even in adult plants; 15-25 em. long,
24 mm, wide; veins 2—4, prominent.
Yale cones conical, 8-10 cm. long, 4 cm. in diameter; peduncle

(tomentose,\&.,5=7 cm. lonng Microsporophylls 12 mm, wide, 6 mm, high,

the lower ones with a very small spine, the upper ones with & spine

4-6 mm, long, slightly recurved and pungent. Miérosporangia small,
covering the entire under surface. Female cones conical, glabrous,
up to 13 ¢m. long, 8 cm, in diameter at the base; pedﬁncle 4 cm,
long, densely tomentose, Megasporophylls 2,5-3.5 ¢m. wide, 1.2-2 cm.
high, with a §ery prominent transverse ridge prolonged in the center
into en erect spine about 2.5 cm. long and not more than 2 mm. wide.
Seeds angular, golden yellow, 2.5 cm. long; stony coat smooth, 11
bundles distinguishable.

Geographic distribution: Southeastern Queensland and into New
South Wales. MNear Stenthorpe and at Tinana Creek, lMaryborough. The
le&flets‘of the Maryborough plants are narrower than those at Stan-~
thorpe. Marenoa River, VWide Bay, Mackenzie River, Moreton Bay,

aitlend, Expeditionary Range.




16. Macrozamia heteromera . Moore

Moore, C., Jour. Roy. Soc, N, S, Wales 17:122 (1883), Handb,
Flora N. S. VWales, p. 380 (1893). |

Otem subterranean, 15-20 cm. long, 8-10 cm. in diameter, with
an armor of leaf bases covered by a reddish wool. ILeaves 5-10 in
& crown, seldom more thén 60 cm. long, erect, sometimes glaucous
but usually light green and glabrous, hairy when young, usually
spirally twisted. Petiole 10 cm. long, the lower half densely and
permanéntly woolly on the under side and edges but smooth on the
upper surface; both petiole and rachis flat above and rounded below.
Leaflets about 50 on each side, inserted on t&id?dges of the rachis,
cuspidate, tapering at the base; callus small, 10-15 cm, long, some

o thneg - Hames
or most of the leaflets once, e twmcej?orked; when not forked, up

‘to 7 mm. wide with 10 veins; when twice forked the terminsl segments

1-3 mm. wide with 1~3 veins. _

' Eaie cones oblong~cylindric, about 25 cm. long end 6.5 cm, in
di&?ﬁ:;f' Microsporophylls tapering to & short acute point, ‘Female
conesA15:20 cm. long, 10-12 cm, in diemeter; peduncle short, woolly
at base, Megasporophylls few and largé, 6 cm. wide, 3 om. high, the
lover ones with a transversé ridge merely ecute in the middle, the
upper ones with a narrow spine 10-15 mm. long and with a depressio;
below it,

Geographic distribution: New South Wales-ﬁa;;t:%;nglq Ranges,
Castlereagh River country, Rocky Glen between Coonabarabran and
Cunnedah, Narrsbri, Tamworth. Plants st Nerrabri are more robust,
7ith glaucous leaflets seldom more than once forked (ver. glauca

C. lloore). Plants at Tamworth have very narrow glabrous leaflets

usually twice forked (var. tenuwifolia C. Moore).



6. FNCEPHALARTOS Lehm.

Lehmann, J. G. C., Nov. et minus ¢ogn. stirp. pugillus 6:
1-14 (1834); Miquel, F, A. We, Yonogr. Cycada/ 29-60 (1842),
Prodr. Syst. Cyced. 8-10, 18-22 (1861); De Candolle, A,, Prodr.
18¥:520-553 (1868); Prain, D., Flora Trop. Africa 8%:54c-zs54
(1917}; Schuster, J., Pflanzenreich 3J:i05-124 (1932); Hutchinson,
J.y and Rattray, G., Flora Capensis ng(Suppl.):28—44 (1933);
Henderson, M. R., Jour. S. Afr. Bot. 11:5-64 (1945),

Stem subterranean and tuberous or columnar and aerial, de-
pending on the species; rarely branched; often 1-2 m, tzll, rarely

/
reaching a length of 15 m. {in E. lsurentianus). ZAerial stems

and tops of subterranean stems. covered with an armor of leaf bases

L {(in E. latifrons and E. laurentisnus on very old plsnts scaled

off by repeated abscissions). Leaves usually meny in & crown,

generally more then 1 m. long (in E. laurentianus up to 6 m.);

petiole usuzlly wmarmed but sometimes with two rows of spines
representing reduced leaflsts. Leaflets linear, linear-lenceolate,
or ovate-lanceolate; rigid; entire or with Spines, coarse teeth,
or lobes; with "parellel™ (dichotomous) venation. Vernation straight.
Male cones usually in groups of 2 or more, cylindric or ellip-
soid, mostly long stﬁlked. ierosporophylls peltate, more or less
cineate, short stalked or suﬁsessile, the exposed portion thickened,
rhqmboid or rownded hexegonal, never ending in a spine but sometimes
abruptly tapered into a truncate or depressed top (umbo), the lower
sur{ace densely covefed with microsporangia. Female cones usually
single but often in groups of £ or more, ovoid or cylindric, mostly
short stalked, Megasporophylls peltate, long stalked, flattened

Or somewhat cuneate, the exposed portion rhomboid or rounded hex-

agonal, with an irregularly toothed ridge or ebruptly narrowed




into & t‘runca'be or depressed t.'op (umbo); never ending in a spine.
Seeds usually some shade of red,l sometimes yellow or brownish,
The genus, with .about <0 species, is confined to Africs,
most of the speties occurring in the southesstern part of South
Africa, especially near the coest. A few are found in tropical

Africa, even north of the equator. Name from ev Ke#:a)\ﬁ (in

heed) and HPT'OS (bread). Incephalartos is often called Bread
Palm or Xaffir Bread because the African natives use the large

bud and the seeds to make a kind of bread. Type species: E. -

longifolius (Jacq.) Lehm.



Key to the Species
I. Stem subberranean or nearly so, rarely up to 1 m,
A. Leaves less than 70 em. long; leaflets entire,

less than 10 cm. long, lowest not reduced to spines 1. E. brachyphyllus

B. Leaveg more than 70 cm. long; leaflets toothed or
lobed, some entire, more than 10 cm. long
1. Leaflets with a sharp apex distinct from the
marginal teeth)m veins not more than 30
f‘.) Leaflets linear-lanceolate
(1) Leaflets more.than 12 mm. wide, green
(2) Leaflets thick, with 2 or 3 spines
wh To 25 e, Lowvgy
at apex, _ "
séorophylls not umbonate , . « 2, E. villosus
(b) Leaflets thin, with pungent apex,

T 15 e, 'Qo»w},‘: )

. barteri

|5}

.sporophylls umbonate ., . . . B
(2) Leaflets 8-12 mm. wide, glaucous . . 4. E. poggal
_l':_) Leaflets ovate;lanceolate

(1) Leaflets with coarse spiny lobes,

glaucous . . . « « . « 5. E. horridus
(2) Leaflets spinose~toothed, not lobate,

green

(a) Leaflets 18-25 cm. long, 30 mm. wide 6. E. gratus

(E) Leaflets 10-13 cm. long, 18-25 mm.

wide . . . . . « 7. E. septentrionalis

2. Leaflets divided at apex into 3-5 trianguler
pungent lobes, oblong-elliptic, € cm, wide,

veins 40-50 . ', . . e e . 8. E. kosiensis




II. Stem an aerial trumk 1-9 m, tall
A. Leaflets entire, toothed, or lobed; cones not woolly;
seeds red (orange in no. 16)
1. Leaflets glaucous, 13-16 mm, wide, entire or with
1 or 2 lobes on lower margin, lowest not reduced
to spines . . . . . . + 9. E. lehmannii
2.'Leaflets green, 2 cm. or more wide
E) Leallets with 3 coarse lobes on lower margin,
ovate~lanceolate, lowest not reduced to spines,
veins prominent . i e . - 10. E. latifrons
E) leaflets mostly entire, lanceolate
(1) Mature leaflets pubescent below, lowest
reduced to spines, veins prominent;
sporophylls not umbonate , . « 1. E. paucidentatus
(2) Mature leaflets glabrous, lowest not . .
reduced to spines, veins obscure;

sporophylls umbonate . . - 12, E, longifoling’
¢} Leaflets spinose-toothed entire on very old
— n Ed ﬁ . - E: E: t ,

plant:?jéﬁauuzp lowest not‘reduced to spines,

veins obscure , . . . . . - 13. E. altensteinii
d) Leaflets spinose-toothed, lower. ones with 4

or § lobeg on upper ﬁargin, ovate-lanceolate,

lowest reduced to spines, veins prominent . 14. E. woodii
&) Leaflets spinose-toothed, lowest feduced to

spines

(1) Leaflets Linear-lanceolate, 20-25 cm,
long, 2 em. wide; sporophylls umbonate . 15. F, hildebrandtii

=0l 35-50
(2) emzae ovate-lanceolatizi?®-@e em, long,
N-7
8% cm. wide; sporOphyllsApmbonate . . 16. E. laurentianus

"’7??"*55;-;-r——*



g, Leaflets entire; cones very woolly; seeds yellow

6-8
1. Leaflets glabrous, m’?m. wide, veins prominent
wp b .
a) Leaflets 17 cm. long, linear, veins 8-10 , 17, E. friderici-guilielr

1% -
b) Leaflet“;tlia cm. long, lanceolate, veins 12,. 18, E. lanatus

2, Leaflets thinly pubescent, 1,5-2 mm, wide,

linear, veins 3-4, obscure . . . . . 18. E. ghellineckii




- 1. Incephalartos brachyphyllus Lehm, X ¥

‘ L. caffer (Thunb.) Mig.
.:" ALEEAS S AE N ‘-" s fc
;Thunberg, C. P., Nov,. Act. Soc. Scient, Upsal. 231285, as to

fig. § and pert of description only (1775), Prod. Fl. Cap., 2:92

- -
(1800);" Léhmann, J. G. C., Cat. Hort. Hamb., p. 97 (1836) ex S
" . u‘-_ LI N3 ECRy S "-;'r*"““ S

Lehmann and DelVriese, Tijdschr. Nat. Gesch. 4:414 (ié%s }rfﬁquel,
F. A. V., Monogr. Cycad., pp. 49, 5% partly (1842), Prodr. Syst.
f Cycad. 9, 20 (1861); De Candolle, A., Prodr. 1687:532 (1868);
L Hutchinson, J., and Pattray, G., Flora Capensis Qg'(Suppl.):29
{(1933); Henderson, M. R., Jour. S. Afr, Bot. 11:13 (1945).
é¥ém‘subterranean, up te 45.cm.Ain~length, covered with woollf
leaf bases. Leaves about 14 in a crown, seldom more than 60 cm.
long (suggesting the specific name), pubescent when young, becoming
glabrous, Petiole 15-24 cm. long; petiole and rachis smooth but
pubescent beneath, Leaflets about 60 on each sideg crowded, approx—
imetely opposite in upper half of leaf, opposite or slternate below,
narrowly linear-lanceglate, pungent, narroved and decurrent at the
base, entire in mature plants but with a few spines at the tip in
seedlings and young plants; largest leaflets 9 cm. long and 10 mm.
wide, the upper and lower ones shorter but none reduced to spines;

veins 10-13, very prominent on the lower side.

Male cones usualiy single’ﬁﬁthéometimas £ or 3, ovoid- -
¢ylindric, green, 20-30 cm. long, 5-7 em. in diameter; peéuncle
about 12 ‘em, long. Microsporophylls cuneate, 3 cm. long, 3 c¢m.
wide, 2.5 em. high, rhomboid and conesve at the top, rugose.
“lerosporangia 300-403, mostly in sori of Z, covering the entire
wder side except the exposed tip. Femzle cones usually single,
ovoid, greenish vellow, nearly glabrous, up to £8 cm. long and

12 em. in diameter; peduncle 6 cm. long. Negesporophylls up to

——

-




4.5 cm, wide and 2 cm. high, thin at sides and lower border,
which is conspicucusly toothed, the top rounded rhomboid and
concave. Seeds broadly obleng, red, 2.3 em. long, 1.8 cm. in

diameter; stony coat with about 10 prominent ribs or grooves.

Geographic distribution: Abundant in the Ngoye region of

7uwluland, where it is associated with Stangeris paredoxa, extending

south in the coastal country as far as Fast London and Rathurst.
This is the E. caffer Lehm, of Hulchinson and Rattray's account,
the E, caffer Mig. of Schuster's monograph, and the E, caffer var,

brachyphyllus of De Candolle. It is not the E. caffer of Sir Joseph

Hooker, the large plant at van Stzadens, which is correctly designated

as E, longifolius Iehm. In his original description of Cycas caffra,

Thunberg confused these two species. The name, E, caffer, has been
applied by various authors to both specles, vhile Lehmann, according
to Schuster, ;ppliEd it to E. horridus. Thé small plant of Zululand
could not have suggested the names Encephalartos, Breed Palm, or

¥effir Bread.



2. Incephalartos villosus (Gaertn.) Lem.
A v Vo W V)

Gaertner, J., De Fruct. et Semin. Plant. 1 (1788); lemaire,
C., Illus, Hort, 14:79 (1B67); Dyer, W. T. T., Bot. Mag. 108: t.
6654 {1882); Smith, F. G., Bot. Gaz. 43:187-204 (1907); Sedgwick,
P. J., Eot. Gaz. 77:300-710 (1924); Hutchinsen, J., and Rattray,

q

¢., Flora Capensis SV/(Suppl.):SO (1933); Henderson, M. R., Jour.

S. Ar. Bot. 11:17 (1945)

Stem stout, subterranean, ver& woolly, with armor of leaf bases
distinct down to the root. ILeaves usually not more than 3 or 4 in
& crown, generally 2-5 m. long but occasionally up to 5m., gracefully
curving, bright green, very woolly when young, becoming nearly glab-
rous when mature except at the base, where the woolly condition is
permanent. Pstiole terete; rachis flattened above and with two
grooves, rownded gelow. ‘Leaflets 50-100 on each side, approximately
opposite, linear-lanceolate, pungent and with 1 or 2 strong spines
close below the apex; upper margin with 3-6 strong spines and.lower
margin with 1-3, some plants with nearly entire leeflets but even
these with the characteristic spines at the apex; largest leaflets
up to 25 cm. long and 19 mm. wide, the lower ones gradually smaller
and the lowest 5-15 reduced to spines; veins 15-25. ILeaflets of
seedlings oblenceolate, with more spines; the lowest smaller but not
reduced to spines. - o o

Male cones uswally 2-7, cyllndric, slightly taper;ng toward
the apex, yellowish green and glabrous, 20-50 ¢m, long, 6-12 cm.
in dismeter; peduncle up to 25 cm. long. Ilicrosporophylls 2.5-5
cm., long, Z.5-4 cm. wide, £-2.5 cm, high; top rownded, rhomboid,
its lower border crenzte-denticulate., Microsporangie averaging
720 on lasrger sporophylls, mostly in sori of Z or 4, covering the

under surface, Female conss usually solitary but occasionally



up to 5, c¢ylindric or subovold, orsnge-yellow when ripe, glabrous,
usually about 35 cm. long but varying from 20 to 50 cm,, 8-16 cm.

in diameter; pedimcle up to <0 cm. long, MégasporOpﬁylls =4 em,
long, 2.5-3.5 ¢m, wide, 2.5-3,5 cm, high, overlapping downward,
almost smooth, the top somewhat rounded rhomboid with a projection
at each side, the lower border conspicuously and irregularly dentate,
Unbo absent, the megasporophylls thus differing from the conspicu~
ously umbonate ones of E., hildebrandtii. Séeds ellipsoid, scarlet,

4 cm. long, 2 cm. wide; stony layer 2.7 cm. long, 1.6 cm. wide,

with 11-13 strong ridges.

Geographic distribution: South Africa--shaded localities from
the Keiskama River northward into Natal and extending as far as
Delagoa Bay; abundant near Fast London and Xentani; occwrring from
sea level to 500 m. elevation and from the coast to about 85 kilo-
meters inland., According to Hendersan, this species also ccours

in Swasiland, where the plants have lesflets up to 2,5 cm, wide,



3. ggggggggggggg ggggggg'Carruth. ex Miq.
Carruthers, W., ex Miquel, F. 4. W., Arch. Néerl. 3:243, as
to Barter's plant oﬁly (1868); Prain, D., Bot. Mag;lISS: t. 3232
(1909), Flora Trop. Africa 6%:348 (1917).

- Stem very short and subterranean, rarely rising above the
gromd and reaching & height of 30 em., 20-25 em. in diameter,
ellipsoid, covered with woolly leaf bases. Leaves 1-1.7 m. long,
erect or suberect, bright green. Petiole 10-12 cm, long; petiole
and rachis subterete, tomentose ai first, becoming glsbrous.
Leaflets about 80 on each side, opposite or subopposite, thinly
coriaceous, linear-lanceolate, slightly falcate, acuminate, pun-
gent, somevhat n;rrowed at the base, with about 4 small teeth
elong each margin, 12-15 cm. long, 12-18 mm, wide, lower leaflets |
smeller and passing into weak spines.

llale cones narrow cylindric, pale green, 1l2-2C cm, long, 4-5
cm,. in dismeter; peduncle 4-8 cm. long, sparingly tomentose at
Tirst, beconing glabrous. Microsporophylls deltoid, fertile portion
1.2 cm. long and 18 mm. wide; apex trianguler, 2 cm. wide, the
lateral angles acute, the lower very obituse, umbonate. Femele cones
oblong-ellipsoid, dark olive-green, 20-25 cm, long, 12 cm, in diam=-
cter, subsessile. Top of megesporophylls wide rhomboid, 6 cm. wide,
% cm. high, latersl angles explanate, upper very obtuse, lower
obtuse, uﬁbonate. Seeds ovoid-oblong, faintly engled, crimson,

2.5 cn. long, 2.5 cm. wide. -
Geographic distribution: Tropical ffrica—Gold Coast, Dahoney,

northern Nigeria.




4. Encephalartos p ggei Aschersr—

L. lem?rlnelianus De lld. and Durand

e

¢ Ascher=on, P, F. A, Verh. Bot. Ver. Prov. Brandenburg 20:25
(1878); De Yildeman, E., and Durand, T., Compt.-rend. Soc. Roy.
Bot. Be;;. 39:80 (1900); De Wildeman, E., Et,udas Fl. Bas.—- et
toyen-Congo 1:9 (1903); Prain, Dey Flora Trop. Africa ég>549 {1917).

Stem short, %0-60 cm. high, occasionally up to 1-2 M.y £0 cm,
in diameter, ellipsoid or subcyliﬁdric, occasionally forked,
closely covered with woolly leaf bases, Leaves 0.7-1.3 m. long,
glaucous. Petiole and rechis subterete, tomentose at first and
remaining so near the base. Leafiets #0-60 on each side, rigid,
linesr-lanceolate, slightly fﬁlcate, acute, pungent, abruptly and
rather wmequally narrowed at the base, the lower margin usually
entire or occasionally with 2 or 3 teeth, the upper margin with
1-4 teeth maiﬁly near the base or sometimes entire; 8-15 cm, long,
8-12 mm. wide,

Hale ccnes narrowly cylindrie, greenish or orange-yellow, 15-
€0 cm. long, 5-6 cm. in diameter; peduncle 10 cm. long, nearly
glabrous. !Herosporophylls deltoid, the fertile portion 1.9 cm,
long, neerly as wide, the top rhomboid, 2.5 cm, wvide, the lateral
engles acute, the others very obtuse, ridged, not unbonate. Female
cone oblong-ellipsoid, beceming pale salmon-colored, £0-23 cm,
leng, 11-12 cm, in diameter, subsessile. Apex of megaSpdrophylls
wide rhomboid, 4.5-5 cm. wide, 1.6-1.9 cnm, high, lateral angles
explanate, upper and lower very obtuse, surface d1v1ded into 3 or

4 facets, the center raised but not umbonate. Seeds oveid, fainfiy
angled, brownish red, about 2.5 cm., long.

Geographic distribution: Belgien Congo, in dr& Savannasg,



S« Incephalartos horridus (Jaeq.} Lehm,

Jacguin, N, 7., Fragm. Bot. 1:27 (1809); Tehmann, J, G, C,,
Pugill. 6:;14 (1834); Hutchinsen, J,, ang Rattray, G., Flora Capen-’_\-
sis ng(Suppl.):32 (1923); Henderson, ¥, Rey Jour. S. Afr. Bot,

11:20 (1945).

Stem subterraneen or slightly raised above the growmd, sub-
spherical, about 15 cm, in diameter, longer in older plants; very
wo0lly at the top. Leaves wsw2lly not more then 5-10 inp a crown
but in cultivation as many as 16, about 70 or occasionszlly up to
80 em. long, often S0 recurved in upper portion that & circinate
condition is permanent, glaucous wntil full grown, Petlole terete,
10-15 cm, long, smooth; rachis somewhat flattened above, rounded
below, smooth. Leaflets £0-30 on each slde, arising at a consider—
able angle from the rachis, approximately opposite, very thick ang
Tigid, obliguely ovete-lanceolate, horribly sharp-pointed, contracted
and slightly decurrent at the base, with £ or 3 sharp-pointed lobes
in different planes meinly on the lower margin, rarely with a lobe
on the upper margin, the lower 2-5 leaflets on each side entire;
leaflets 10-18 cp, long, 2-% cm. wide (5 cm. incluling the lobes),
the lowest only 2-3 cm. long but not reduced to spines; veins 15-

20, obscure,

llale cones solitary, cylindrie, tapering at the ends, yellow,
about 20 cm, long and €.5 cm, in dismeter; peduncle about 8 cm,
long, Mierosporophylls brosdly obovate, somevhat rownded in outline,
short stalked, 2,44 om. long, 1.8-3.5 cm. vide, the top rugose,
low rhombold-pyramidal with truncate rhomboig tip. licrosporangia
covering the entire wmder surface except about 2 mm, at the sides,
Female cones solitéry, ¢ylindric, 25-35 cn, long, 15-20 em, in

dilameter, short stelked, Megasporophylls 5,5-6 em, long, 4,%2-4.5

;-‘



cm, wide, 3 cm. high, the peltate top very rugose, low rhomboid-

prremidal with truncate apex about 1.5 em. wide, with pointed

projections extending down the sides and partly covering the

seeds. Seeds oblong, slightly engular, red, 4.3~4.5 cm. long,

the enc next to the rachis flat, Stony coat 2z cm, long, 2 cm,

wide, with 8-10 ridges consplcuous 2t base, distinguishable at

the top, and with the intermediate three—quarters smooth,
Geographic distribution: South AMfrica—fairly well distributed

in the Addo Bush, Uitenhage Division; Curlor Manor between Port

Tlizabeth ang Uitenhege, Bethelsdorp, in the Xeanois Serub southwest

of Crahamstorm. I studied this species only at Despatch, near

- Fort Elizabeth, where it is associated with Aloe, Cotyledon, shrubby

Zuphorbia, and other xerophytes that asre go spiny that the region

is almost impenetrable.

e Y




6. F‘nceehalartos gratus Prain f

Prain, D., Kew Bulll., p. 181 (1916), Flora Trop. Atrica &
2 {1917). '
Stem usuzlly very short, often entirely subterranean, globose
or ellipsoid, 20-40 cm. high, #0 cm, in diameter; occasionally
subeylindrie, 1.25 m. high and 70 cm. in diemeter; covered with
woolly leaf bases. Leaves usually 1.2-1.5 m., or occasionally up
to € m. long, dark green. Petiole and rachis subterete, permanently
tomentose, Leaflets %0-70 on each side, firm, ovate-lanceolate,
falcate, acuminate, pungent, obligue at the base and videly cuneate
WMI‘F\L
or rounded on'the upper edge, with 1-4 teeth on the lower margin
and 2-4 strong teeth on the upper mergin mainly in the lower half;
"the tip oceasionally #-spinescent, in yowmg plants often 4-5-spin- I
escent; 1825 cnp, long, 3 cm, wide. |
Kale cones up to 5 or ﬁére, ovoid to fusiform, yellow—green ,
dotted with red, %0—0 cm. long, 8-10 cmp. in diameter; peduncle
15-17 em. long, tomenﬁose. Microsporophylls wide obovateqdeltoid,
the fertile portion 2 em. long and equally as wide; the top rhom-
ooid 2nd 2 cm. wide, iateral angles acute, upper very obtuse,
ridged, faintly umbonate. Female cones sometimes wp to 10, sub-
crlindric to narrow tonical, yellow-green, up to €0 cm. long, 15-
29 em. in diameter; peduncle 12-14 cm. long. Top of megasporophylls
vwide rhomboid, 5.5 cm, wide, Z em. high, lateral angles expianate,
upper and lower very obtuse, umbonate near the leovrer angle, Seeds
ellipzoid or ovoid, distinctly angled, 2ull vermilion, 3.3-2.8 cm.
long,
Geographic distribution: Iyasalend, 7073-900 . elevation, |

Wwlly in rocky places.



7. Fnceghalartos segtgntrionalis Schweinf,
Schweinfurth, G,, Bot, Zeit, €9:334 (1871); Brawn, A., Ind,

Sen. Hort. Berol, p, 18 (1874); Prain, D., Flors Trop. Afrieca é@é
250 {1917).

Stem usually very short, Elobose, 30 cm, in dismeter, scarcely
rising above the ground but sometimes eylindric and up to 60 cm,
high, covered with %W00lly leaf bases, ILeaves about 1,5 m, long,
dark green, densely tomentose at first, becoming nearly glabrous,
Pétiole aﬁd rachis subterete, more or less tomentose, Leaflets |

about 50 on each side, firm, ovate-lanceolate, distinctly falcate,

acute, pungent, abruptly and rather mequally rounded or wide-cunesate

at the base, insertion broad, with 3-8 teeth along each margin mainly

in the basal hslf; 10-13 cp. long, 18-25 mm. wide,

ale and female cones not available, Seeds ovoid, not angled,
about 2.5 em. long.

Geographic distributions Central Africa—Ubangi-Shari Territory,
Dar Banda, Boro Valley; Upper Nile Land—Golo, Bongo; Unganda; con-

fined to savannas.,




8. Fncephalartos, kosiensis Futeh.

Aitken, ®. p,, and Gele, G. W., Bot. Surv. S. Afr. Mem. 2:18
(1921); Hutehinson, J., Xew Buil., p. 512 (1952); Hutchinson, J.,
and Rattray, G., Flora Capensis 33/(Suppl.):34 (1923); Ogilvie, B,
M. L., Kew Bull,, pPp. 855-657 (1959); Henderson, 1. R., Jour. 8.
tr. Bot. 11:27 (1945),

Sten up to 45 em. hgh, Leaves up to 1 m. long, dark clive-
green above, 1ightér below, glabrous. Petiole 8-11 em, long; both
peticle and rachis smooth and not grooved on the upper side. Leaf-
lets about 25 on each side, crowded, slightly overlapping, not quite A
in one plane, mostly opposite, oblong~elliptic, without a definite
2pex but divided into 5-5 broadly trienguler pmgent lobes; base
kroad, wnegual, the upper margin subcordate and the lomer margin
elmost at g rlght angle to the rachis; margin firm end revolute,

with % or 4 sgmaller laters) teeth on the upper margin and 0-35 on

the lower, the number’Bn the lower margin reduced toward the base
of the leaf; largest leaflets at the mldrle of the leaf 16 cm.
long and 6 cn, wide, decreasing toward the base wntil the lowest
1-Z pairs are little more than spines; veins in largest leaflets
40-50, rather obscure. Even in a Z-year-old Seedling, leaflets

£0 characteristic that species can be identifieqd,

Yale cones 1-*, crlindrie, orange-browm, glaobrous, tapering
slightly at both ends, Z9 cm, long, 9-10 em. in diameter; peduncle
12 cm. long, pubescent at the base. iiicrosporophylls obovate,
<.5-% ecm, wide, 1-1.5 em, high, the top Thomboid angd slightly rugose,
vith an irregularly rhomboid, flat, smooth ares at the tip about
1.5 em, wide ang nezrly 1 cm, high. Female cones mostly solitary,
ovoid, orange but turning vellow at maturity, glabrous, about 27 cm.

long, 12-20 cm. in diameter; pedwncle 8-10 cm, long, cream-colored,



glabrous. Megaporophvlls very rugose, almost echinate on the wn-
exposed surfaces, the top rhomboid, Z.5-5.5 em. wide, £.5-3.5 em,
. . e
high, with a smcoth, slightly cofiver:, irregularly rhomboid tip,
Seeds orange, 4.5 cm. long and 1.5 cm. in diameter; stony coat
£.5-2.8 cm, long, 1.5 cm. in diameter, with 11-14 bundles.
Ceographic distribution: 7ufuland—east of Ingwavuma, near

osi Lake; Rosi Bay.




illllrﬁm-nm-—mun

9, ?hceghalnrtos lehmannii Lehm,

Lehmann, J. G. C., Pugill. 6:14 (18%4); Hooker, ¥, J., Bot,
leg. 83: t. 5771 (1867); Rutchinsen, J., ang Fattray, G,, Flora
Capensis ggf(Suppl.):E4 (1923); Henderson, 4, R., Jowr. s, Afr,
Bot. 11:27 (1945), '

Stem often 1 m, in height ang occasionally up to 3 m,, not
woolly. Leaves about 1 m, long, the tip recurved but less so than
in E. horridus, both young and old so glaucous that the piant hag
a characteristic grayish green color, Petiole about 20 c¢m, long,
subterete, smooth; rachis_somewhatrgrooved above, rounded below,
Leaflets 30-50 on eacﬁ side, opposite or alternate, not overlapping,
linear-lanceolate, pungent, entire or with 1 or 2 strong-pointed
.lobes on the lower margin Tesembling those of E, horridus; 12-18
¢m. long, 13-16 mm, vide, the lowest about 1.5 cm. long; Qeins 15~
18, obscure on the lower side ang hardiy dlstingulshable above.

’mle cones elllpSOld, reddish, about 18 enm, long and 8 ;m”'
in diameter, short stalkeq. Merosporophylls 5.5 om. long, 1.5
em. vide, sterile top tapering rhomboid, almost as long as.the
fertile part, curved and flat at the top; microsporangia about
200, Female cones ellipsoid, reddish brown, about 25 em, long
end ZJ em, in diameter, subsessile. begaSporonhylls 6 cm. long,
¢ cm, wide, the peltate top irregularly Thomboid, vexy rugose,
¢ em. long, with rowmded truncate tip and long-pointed lateral
and medien projections extending dovnward half'the length of the
seeds., Seeds red, 4 em, long and 2.2 cm. wide, the tip truncate

hexagonal; stony coet Z em. long, 1.8 em. wide, with 12 bundles.

Geogravhic distribution: South Africa—in dry places from

“illovmore Division to Grahamstorn, in Bedford, “ueenstown, ¥omgha,

and on the Tsoma River in the Hqusmgwe District, I stulied this




‘1

species only in the Junction Tarm region. Tine specimens have
been set out on lawms throughout its entire range. Henderson
regards E. lehmannii as a composite species and describes a
number of segregates which he designates as forms, all of which
are wmamed. I, C. Verdoorn, in Jour. g, Afr, Bot. 11:1-3

(1945) describes a new specles, E. eugene-marasii, from the

Waterberg District, Transvaal. It differs from E. lehmannii

in several minor respects and is doubtfully distinet.




| 10. Tncephalartos latifrons Lehnm,

Lehmann, J. G. C., Tijdsch. Nat, Gesch. 43424 (1877,
Hutchinson, J,, and Rattray, C., Flora Capensis Séf(Su;;l.)z
26 (19r3); Henderson, M, ®., Jowr, g. Afr. Bot. 11:22 {1315),

Stem stout, up to Z m, in height and 40 em, i- disreter,
seldom branched, with an armor of lear bases vhich becomes ob-
scurred by repeated abscissions.. Leaves 8-12 in a ¢romm, about
1 m. long, strongly recurved at the tip, dark green above and
lighter below, pubescent when young:“becoming nearly glabrous.
Petiole about 12 ecm, long, terete, with a white ring et the base;
rechis with two grooves above, rowred below, both the petiole
end rachis smooth. Leaflets 20-Z3 on each side, opposite or alw
'ternate, overlapping, ovéte—lanceolate, puhgent, with usually 3
trisngular spinescent 16bes on the lower margin and rerely a
small lobe on the Upper margin; insertion very broad, up to 1.5
¢m.; largest leaflets 15 cm. long, &-5 cm. wide exclusive of the
lobes; veins 70-50, very prominent below, obscure above, YoungA
leaflets flat, becoming revolute as they mature and very revolute
vhen dead and dry, f )

ilzle cones ¢ylindric, rounded below and tapering above, brown-
ish yellow, smooth, up to 70 cm.‘long, 15 cm. in diameter; peduncle
5 cm. long. tlicrosporophvlls almost sessile, 6 em, long, the
fertile part 3 ¢m. wide at the top end 1.5-2 em. wide at the bottom,
the sterile top prolenged rhomboigd, ruose, 1l em. wide at the tip.
“ierosporangia 920-1,199, mostly in sori of z end 4, covering the
wder surface except notches at the top ang bottom and 2 mm. at
the thin sides. Female cones solitary, ovoid-eilipsoid, green,
(D em. long, 20-%0 em. in dlameter, 25-70 kilos in welpht, subQ-#

cecsile. Hegaeporophylls long stalked, 8 cm, long, 7 cm. wide,



LAy

the sterile top lrregularly rhomboid, umbonate, rugose, tapering
to a small flattened tip. Seeds bright red, 4.1-5.5 em. long,
2.7-% cm. wide, the fleshy layer rrolonged above and equalling

half the length of the stony layer, irregularly hexagonal at the ;

flat top. Stony coat 2.5-% . long, 2 em, wide, with 10-17

L R T -

easilv recognizable bundles.

Geographical distribution: South Africa—Uiténhage and Bathurst

Divisions. According to Ratiray, this species does not oceur as

far south as Bathurst or as far north a3 Grahamstown, and is most

abtndant at Trapps Valley, where I studied it.
A seen in the fiéld, this species is one of the most character-

istic of all cycads. Since descriptions written from herbarium sheets é
have made it & variety of E. horridus, it is worth while to note
that E. latifrons has a tall, massive, aerial trunk, larger leaves
witﬁézzzéﬁk; nearly glabrous leaflets,‘microsporophylls with about
" 1,000 sporangia, and immense female cones weighing up 40 30 kilos.
E. horridus, on the other hand, has a subterranean stem, smaller '

leaves with narrower glaucous leaflets, microsporophylls with probe !
ably not more than 500 sporangia, and comperatively v&xry small female

cones seldom weighing more than 4 kilos,
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1l. Tncephalartos paucidentatus Stapf and Burtt Davy

Stapf, 0., and Burtt Davy, J., in Burtt Davy's Flora Transvaal
1:40, 99 (1826); Hutchinson, J., eng Pattray, G., Flora Capensis 8¢
(Suppl.):40 (1933); Henderson, M. Rey Jour. S. Afr. Bot. 11:48 (1945),

Stem abowt 2 m. high and %0 cm. in diemeter. Leaves about
.4 m, long, somevhat twisted, Ereen, more or less pubescent when
yowg, becoming glabrous or nearly so above, the petiole about ope-
quarter as long as the rachis. ILeaflets zbout 70 on each side,
somsvhat seperated below, overlapping above, opposite or alternate,
very rigid, narrovly lanceolate, subfelcate, pungent, mostly entire
but the lower opes with & spine on the lower mergin; middle leaflets
about 25 ¢n, long and 2.5-3 cm. wide, the lower ones rather abruptly
reduced to Spines; veins 20-30, prominent.

Male cones glabrous, 45-60 cm. iong, 15 cm. in diameter, Micro-
$porophylls broadly 6blong-1anc901ate, €.5 cm. long, the lower ones
wlth a subrhombeig top and an irregularly toothed margin, the upper
ones broadly acuminate and very Tugose. Microsporangia nearly
covering the wpger sufface. Femsle cones not available,

Geographic gistribution; Northesstern Transveal, in partial

shade at 1,000-1,300 m. elevation,




|!

12 Incephalartos longifolius (Jreq.) Lehm,
L. lanuginosus Tehm,
L. caffer Hook. f,

Jacquin, N. J., Fragm. Bot. 128 (1809); Lehmann, J. G, c.,
Pugill. 6:14 (1824); Hooker, J. D., Bot. Mag. 82: t. 4905 (1856);
Hutchinson, J., and Rattray, G., Flora Capensis ﬁef(Suppl.):SS
(2933); Henderson, . Ri» Jowr. s. ifr. Bot. 11:40 (1945),

Stem often more stocky than in F, altensteinii, the largest

Pl
—

R-3 m. or rarely 4 m. high, Z0-40 cm. in diameter, rarely branched,
not woolly, In plants 1.5 m. tall, leaves about 15 in a crown or

occasionally up to %0, the largest 1.2-1.8 m. long, usually with

.8 characteristic ocurve 1ike that of E. horridus but less pPronounced,

bluish green, finely pubescent at first, becoming glabrous. Petiole
about 25 cm, long, flattened above, §m?oph, hairy when yéumg, with

& vhite ring at the base; rachis with a thick rib above, rounded
below. Leaflets Z0-40 on each side, crowded, semi-erect, very
rigid, obliquely linear-lanceolate, obtuse or sharply acute ang
pugent, contracted and rather broag at the base, in yowg plants

&5 spiny as in E. altensteinii and resembling that species, in

‘Plants more than 1 m, tall most leaflets entire but sometimes with

an occasional spine on lower ones; largest leaflets 12-7p em. long,
2.8-2.5 cm, wide, lower leaflets smaller; rather obscurely veined,
!'ale cones 1-12, ¢ylindric, rownded above and tapering below,
greenish brown, the larger cnes 45-60 cm. long, 10-20 cm. in diag-
eter; peduncle up to 5 em. long. licrosporophylls 4-6 ¢m. long,
2=2,5 cm, wide, the fertile pert subcuneate; the exposed tép
narrowed, quadrangular, recurved and flat at the tip, in the
Upper part of the cone asg long ae the fertile area but elsewhere

less than one-third as long. Ificrosporangie everaging €50 on the

T ——e——— L I TT
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larger sporophylls, mostly separate but a few in sori of % and 4,
covering the under surface except 1-0 mm. at the sides and, in
the upper pert of the cone, with a pointed sterile region above
and below. Female cones usually solitary, cylindric, brovn, 25-
80 cm. long, 30-75 em. in diameter, subsessile; when solitary uﬁ
to 45 ldlos in weight. Még&sporophylls rhombeid in swrface view,
rugose, the top truncate ang umbonate. Seeds broadly oblong, red,
4-5 cm. long, about 2.5 em. in diameter; stony coet Z,0-%.5 cm,
long, 2.2-2.5 cm. wide, smooth but with 11-14 bwndles visible
arownd the micropyle.
Geographic distribution: On rocks and slopes at van Staadens,
about 20 kilometers west of Port Flizzbeth, thion of South Afriea, i
- This is the type locality. Also recorded from Lower Albany, Xomgha,
Xatiraria, and Natal. I studied the species at van Staadens, where

it it associsted with Sehizaea pectinata, Todea barbara, Irica l

watsonia, Gladiolus, etc, Tt is alse common in gardens and on
lavns. Thisg ¢ycad, more than any other, is called the Kaffir : |
Bread or Bread Palnm, Many plants from vhich the tops were cut

off for Reffir breag a hundred years ago have new trunks growing

from the wowndeq surface,



13. Fncephelartos altensteinii Lehm,
Lehmann, J. G. C., Pugill, 6:11 (1834); Hooker, J, D., Bot.
Mag. 1173 . 7162, 7163 (1891); Hutchinson, 7., and.Rattray, Ges
Flore Capensis 8¢ (Suppl.):39 (1933); Henderson, M. R., Jowrn.
S. Afr. Bot. 11l:41 (1945).
Stem usually not more than 2 m, high but ocecasionalily w to
5 m., 20-30 cm, in diameter, the longest trunks prostrate with

the growing apex turned up and bearing the crown .of leaves and

with yowng stems growing from the base, leaves 85-40 in a crowm,
up to 1.5 m. long, slightly curved, dark yellow-green, paler be-
neath, glabrous when mature. Petiole 20-Z0 conm. long, subterete,
widely spreading at the base, becoming glabrous; rachis rounded,
with two grooves sbove. Leaflets 40-70 on each side, mostly
opposite, broadly linear-lanceolate, pungent, revolute; in plants
less then 2 m. high with 1-8 sharp spines on the upper margin and
1 or 2 less below; in old plants more than 2 m, high with all or
nearly all the leaflets entire (the leaf then resembling that of
E. longifolius); leaflets up to 18 cm. long and £2.5-% om, wide,
the lower leaflets smaller hut not reduced to spines; veins about
50, usually inconspicuous.

Male cones usually more then 1, eylindric, tapering graduslly
to apex and base, yellowish, 30-40 cm. long, 8-10 cm. in diap-
eter; peduncle about 5 cm, long. Microsporophylls cuneate,
sessile, 3.5-4 cnm. long, 2-2.5 cm, wide; the top rugose, pointed,
reflexed, with the tip rounded concave. Hicrosporangia about
560, mostly in sori of 3, separated at the top into two groups .,
by a pointed sterile portion.extending 25 mm. dovmward, Female
cones one or several, long ovoid, yellowish brewn, 40-50 cm. long,

R0-25 em, in diameter, about 2 kilos in weight when borne singly,

——




subsegsile, Megasporophylls 8 cﬁ. long, 6.5 cm. wide; the peltafe
top truncate, rhomboid-umbonate, very rugose, the tip rounded,
1,5 em. in diemeter, concave with a shellow groove extending back-
vard and with two lateral pointed projections extending downward
and partly covering the seeds. Seeds'oblong,'red, 4.5-5.5 cm.
long, 2.5 cm. in diameter; stony coat 3 om, long, 2.5 om, in
diameter, smooth above but with 10 conspicuous bundles, strong
and forked below,

Geographic distribution: South Africa—from Kowie River in
Bathurst Division northeast to Natal and eastern Transvaal; in
the south extending from the coast to the Ametola Mountains;
usually in shaded localities. I studied this species in the
field at East Londom and Trépps Valley. It is planted in many
botanical gardens end on‘many private lawns, where specimens are
usually 1-2 m, in height. The form growing in Transvaal has been
nemed E, transyenosus by Stapf and Burtt Davy in Burt Davy's Flora

Trensveal 1:40, 99 (1926), a specles also recognized by Henderson.




14, Tncephalartos woodii Sender
A N A kb ] - q

L altensteinii var. bispinna J. M. Vood_}
—ood, J. M., Znn. Rep. Bot. Card. Natal, p. 8 (1907);
© 7 Sander, F., Gard. Chron. 43:257 (1908); Prain, D., Xew Bull.,
p. 250 (1914); Hutchinson, J., and Ratiray, G., Flora Capensis
8¢ (Suppl.):40 (1933); Henderson, M. R., Jour. S. &fr. Bob. 11:
47 (1945).

Stem of larger plants 3-6 m. high and 20 cm. in diameter;
occasionally oranched, Leaves 25-30 in a crown, 1.3-2 m. long,
slightly recurved, bright green and glabrous., Ieaflets 60 or
rmore on each side, mosfly alternate, ovate—lanceolate,.ovate in
the lower part of the leaf, pwngent, abruptly narrowed at base,
.the broader leaflets in the lower half of the leaf with 4 or 5
crovded spiny lobes on the proximel upper margin and Z or 4 shorter
loves or spines on the distal upper margin, the spiny condition
much iess pronownced on the lower margin; middle leaflets up to
<D em. long, 4 om. wide; somewhat lower leaflets 17 cm. long, 5
cr. wide exclusive of the lobes; lowest leaflets graduwally reduced
to spines; veins about 40, prominent on the wnder side of broader
leaflets,

Fale cones usually more than 1, up to 18, cylindriec, orange-
vellow, up to 90 cm. long. lcrosporophylls & cm. long, % cm.
wide, the exposed part triangular with truncate top. %icrOSporangig
€32-700, mostly in sori of 2, somevhat separated into two groups
by sterile notches at top and bottom. No female cones have ever
been described or even reported.

Geographic distributien: Hgoye, 7ululand,




15. Encephalartos hildebrandtii A. Br. and Bouchd
Brawn, A,., and Bouche, Cs, Ind. Sem. Hort. Berol., p, 8
(1874}; Breum, A., Monatsb Akad, Wiss, Berlin, p. 859 (187¢),
citzungsb. Gesell. Naturf. Freunde, 117-123 (1876); Stapf, 0.,
Rew Bull., p. 386 (1914), Bot. Mag. 141: t. 8582 and 8593
(1915); Prain, D., Flora Trop. Africa 53;551 (1917).
Stem cylindric, 1 m. or more high, occasionally up to 6 M.,
&0 cm, in di&meter, seldom branched. Leaves 2-2.5 m. long, dark
green above, paler beneath, very woolly when young, beccming glab-
rous, Petiole and lower third of rachis subterete, slightly 2-.
grooved above, Leaflets 50-80 on each side, , llnear-laneeolate,
slightly falcate, acute, pungent, long cuneste at the base, with
3 or 4 sharp spines on the upper border and 1l or 2 less on the lowep
border, frequently with the characteristic 3-spinescent tip of E.
villosus; the middle leaflets 20-25 em, long and about 20 mm, wide,
the upper ones 10 em. long and 5 mm. wide, the lower ones gradually
reduced to spines, Leaflets of seedlings oblanceolate with numerous
spines at the rounded apsx,

Male cones often more than 1, sometimes up to 7, ovﬁférfo
crlindric, greenish or reddish, 20-45 cm, long, 6&10 cm, in dism-
eter; peduncle 9 cm, long, tomentose. MicrOSporopﬁylls obovete-
deltoid, 3-3.5 cm. long, 1.5-1.7 em. wide, the top rhomb01d or
hexagonal, with sharp radial lines extending horizontally and
vertically from the apex, not wbonate. Female cones cylindric,
yellowish green, 2£5-60 ¢m. long, 10-20 cm, in diameter, subsessile.
Exposed top of megasporophylls rounded rhomboid, up to 5 cm. wide
and 2.5 em, high, distinetly umbonate, a shallow groove ext®nding
above and beckward from the tmmcate apex. Seeds ellipsoid or

ovold, red, 3.5 cn. long, 2 cn, wide, the apex broadly truncate;

.




stony coat 3 cm. long, 1.5 em, wide, with 10 strong bundles very
prominent at the oblique bage. -

Geographic distribution; Kenya and Tanganyika Territory,
confined to a narrow coastal belt extending from Mombasa to
Dar-Es-Salasm; also on Zanzibap Island. Related to E. villosus

(Gaertn.) Lem,
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16. Fncephalartos laurentianus pe Wild, :

De ¥ildeman, ¥., Ttudes Fl. Bas- et Moyen-Congo 1:10 (1903); M
Prain, D., Flora Trop. Africa 69{355 (1817); Lebrun, J., Rev. |
7ool. et Bot. Afr. 19:387 (1930). | |
Stem 4-9 m., rerely up 1o 15 m. .in length, 50-75 cm., rarelf.

1.25 m, in diameter, eylindric, generally becoming prostrate with

age, gray at first, becoming ivory white, leaf bases persistent for

awhile, finally falling away. Leaves 3-8 m, long, dark green,

glabrous. Petiole and rachis slightly angular,'woolly at first,

becoming glabrous. Legflets up to 120 on each side, opposite, ;If
firm, ovate-lanceolate; falcate, acuminate, pungent, very oblique
at the base and rounded on the upper edge, straight or concave on 'L
the lower edge, with 6-10 strong teeth elong both margins except f;

in the lower third, the tip in young plants occasionally 5—4-spines—

cent; 35-50 cm. long, 4-7 cm, vide; veins about 35.\ lowest leaflets

reduced to spingfij

lale cones 2-8, rarely 8, ovoid to narrow eylindrie, pale green

to bright red, tomentose, 20-35 cm. long, 6-10 cm. wide; peduncle

15-20 cm. long, tomentose. Flerosporophylls obovate-deltoid, the i

fertile portion 2 enm. long, almost as wide, the apex rhomboid, 1,6-

1.9 em. wide, the leteral angles acute, the upper very obtuse, =,

ridged, not umbonate. Hicrosporangia in two groups separated by

& sterile line, in sori of 2-5. Female cones usually in 2's or

21g, oblong-ellipsoid, grayish green, sbout 45 ep. long and 20 cm.

in diameter, subsessile. Megasporophylls 7 enm. long, the apex

wide rhomboid, 6.5 cm. wide, 2 cm. high, laterel angles explanate,

upper and lower very obtuse, vertiﬁflly 2-ridged, not umbonaﬁe.' .
Ande e

Seeds ovoid-oblong, faintly engled, orange, 4 cn, long, 2 cm. wide.
Fa

Geographic distribution: Uganida, Belgian Congo, Angola,




17. Pncephalartos friderici-guilielmi Lehm,
E. cveadifolivs (Jacq.) Lehm. (?)

Jacquin, N. J., Fragm. Bot. 1:27, partly, as to t, 28 only
(1809); Lehmann, J, G. C., Pugill, 6:8, 15 (1854); Hutchinson,
7-» and Rattray, G., Flora Capensis 5%(suppl.):d2 (1953);
Henderson, M. R., Jour. S, Afr, Bot. 11:50 (1945),

Stem usually 1-2 m, high, occasionally up to ¢ M., diameter
of larger trunks 40-45 ¢m.; terminal bud the most woolly of all
cycads, the woolly condition extending dowm four c¢rowns, then
diminishing wntil the trunk becomes smooth; petioles weathering
off slowly for many yéars before abscission layer cuts them off
smoothly, making the diameter of the trunk much greater st the
~top. ILeaves 40-80 in a crown, a new crown appearing eévery year
end remaining green for two years; 1-1.5 m. long, straight or
nearly so; blue-green and woolly when young, becoming yellowish
greén and glabrous. Petiole up to 25 em. long; petiole and
rachis woolly, rownded below, broadly flattened aﬁd with two
grooves abcﬁe. Leaflets 50-125 on each side, separated below,
overlapping above, mostly opposite, rigid, linear, straight or
nearly éo, pungent, revolute, entire but with an occasional
spine in young plants; larger leaflets 17 cm, loﬁg and 6 mm,
wide, upper and lower leaflets somewhat smaller but the latter
not reduced to spines; veins 8-10, very prominent on the under
side,

Male cones usually more than 1, long ellipsoid, densely
covered with felt-like browvnish wool, 20-25 cm, long, 6-8 cm,
in diasmeter; peduncle about 4 ¢m. long. IMicrosporophylls thin
and flat, 2.5-3 enm. long, 2,5-2.8 cm, wide, average number of

microsporangia 800, in sori of 4 or 5, occasionally 6, mostly

152
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in two groups separated by & sterile line and with a sterile margin
about 2 mm. wide. Femsle cones usually &-7 in a circle, from the
axils of leaves, ellipsoid, very densely woolly, 15-25 cm, long,
12-15 cm. in diameter. Megasporophylls 5-6 cm. long, 4-5 cnm. wide;
peltate top extremely woolly, rugose, with two pointed lateral '
lobes and a median lobe extending downward and partly covering the
seeds. Seeds yellow, 3.8-5 em. long, 3-3.8 cm, in diameter; stony
coat 2.3 cm, long, 1.5 cm. wide, nearly smooth, with 10 bundles.

Geographic distribution: South Africa—abundant at Queenstown,
disappearing a little farther north, and extending south to the
Amatola Mountains; common arownd the Thomas River but not reaching
to the Toise River to the south; east to the villsge of Toslo. I
studied this species on dolorite rocks at Queenstown and on the

Windvogelberg at Cathecert,




18. Encephalartos lanatus Stapf and Burtt Davy

Stapf, 0., and Burtt Davy, J., in Burtt Davy's Flova Transvaal
1:40, 99 (1926); Hutcﬁinson, J., and Rattray, G., Flora Capensis
éaf(Suppl.):43 (1035); Henderson, M., R., Jour. S. Afr. Bot, 11:52
(1945),

Stem up to 3 m. high. Leaves numerous, about 85 em. long,
glaucous when young, becomes glabrous. Petiole 12 cm, long; rachis
subterete, woolly when young. Leaflets about 90 on each side,
érowded, overlapping in upper part of leaf, opposite, laﬂceolate,
pmgent, entire, the largest 12 cn. long, 6-8 mm, wide, lower leaf-
lets smaller but not reduced to spines; veins 12-14, prominent on
the wnder side, |

hiale cones ¢ylindric, densely woolly, 15 em. long, 5 em. in
diemeter, short stalked. licrosporophylls about 2 cm, wide,
narrowly . rhomboid at the top. TFemale eones solitary or several
together, abruptly narrowed at each end, densely woollj, about
18 cm. long and 8 cm.lin diameter, short stalked. thasporophylls

roadly rhomboid, about 5 cm. wide, 2.5 cm. high, densely but
shortly tomentose except toward the mergin, which forms a thick -
glabrous callus, Seeds broadly ellipsoid, probably yellow, about
2.5 e, long.,

Geographic distribution: Fastern Transvaal, from Midileburg
throuzh the Godwan Piver area to Barbsrten, north to Lyndenburg;
generally at elevations of 1,000-1,700 m. This species is related

to E. friderici-guilielmi Lehm.

/Sy




18, Encephelartos ghellinckii Lem,

Lemaire, C., Illus. Hort., 14:80 (1867); Seward, A. C,,

Proc. Cambr. Phil. Soc. 9:340 (1897); Hutehinsen, J., and
Rettray, C., Flora Capemsis 85 (Suppl.):ds (1932); Henderson,
Mo Rey Jour, S, Afr. Bot. 11:57 (1945).

Stem stout, up to 2 m, or rarely 3 m. high and 69 cm. in
diameter, usually leaning or prostrate in plants more than 1 m.
high, woolly. ILeaves 20-30 in a crown, up to 1 m. long, densely
grayish tomentose at first, becoming thinly pubescent or glabrous,
dark green. Petiole 20-30 om. long, woolly wmtil quite mature,
the base permenently woolly; rachis flattened above, triangular
below, sometimes twisted, woolly. 1leaflets 20-50 on each side,
| mostly opposite, narrowly linear, pumgent, entire, the larger
ones 15 em. long, 1.5-2 mm. wide, strongly revolute, the lower
leaflets somewhat smaller but not reduced to spines; veins 3 or
4, obscure,

liale cones ellipsoid, narrowed below and rownded above, very
woolly, up to 23 em. long and 9 em. in diameter, subsessile,
HicrosporOphyils elliptic at the top, with thin wide marginsg, the
wnder side covered with microsporangie except at the margins.
Female cones ellipsoid, woolly, 20-2Z8 cm. long, 15-23 cm. in
diameter, subsessile. Hegasporophylls few and large in relation
10 the size of the cone, up to 7 cm, wide and % cm, high; the
apex rounded irumcete or somevwhat concave » about 7 mm, in;- diame
eter, the sides tapering to a thin esge. Seeds broadly ellipsoid,
brown or yellow with a tinge of red below, about 2z om, loﬁg.

Geographic distribution: Netal--from sea level at Ihkonaes,

near Durban, to 2,709 m. on the eastern slopss of the Drakensberg.

ety
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7. MICROCYCAS A, DC.

Miguel, ¥, A; W,y in Van Houtte'!s Fl. Serres et Jard. 7:
141 (1851); De Candolle, A., Prédr. 1€3§sss (18r8),

Stem aerial and columnar, up to 10 m. in height, frequently
branched, usually ringed by the alternation of scars of leaf bases
and of bud scales; rings disappearing in old plants and the trunk
becoming smooth. Leaves many in a crown, about 1 m, in iength;
petiole wnarmed., Leaflets narrowly lanceolate, entire, jointed
at the rachis, deflexed in old plants, with "parallel" (dichoto-
mous) venation. Vernation of the rachis subcircinate, of the
leaflets straight.

Fale cones solitary, ¢ylindric, short stalked. ilierosporo—
phylls flat, cuneate below, the sterile tip ovate and rather blumt,
Microsporangia covering the entire basal two-thirds of the lower
surface. Female cones selitary, cylindric, short stalked. Nega—
sporophylls peltate, long stelked, the top cuneete, convex, and

“1th three rounded shallow grooves on each side. Seeds red.

- — e T R G bt i e e — - - A ——— i e e e e

A single species, conflned to a relatlvely small area in western
Cuba, where it occurs in scattered p&tches wzth few individuals. T .,
Name frOm,#LKvoas(small) and Cycas, & most unfortunate choice, since -

it is one of the tallest of cycads. Type species; M. calocoma (Miq.) A, DC.

'ierocrcas was first described as 7Zamia calocoms Mig., and plants

quggggg_gggilg may have been distributed as Mlcrocvcas calocomas but
its appearance in the field is so characteristic that no one could
mistake it for eny other cycad. De Candolle made the first fairly
adequate description and Caldwell the first description of specimens
in the field. The following is based on Caldwell's account, together
with observations bx H. 4.van Hermann and by Dorothy Dormie, and on

my own study extending over the entire known range of the species,

II....f!!Z?&E!IIF——




1. Microcycas calocoma (Mig.) A. DC.
Miquel, F. A. W., in Van Houtte's Fl, Serres et Jard. T:141
(1851); De Candolle, A., Prodr. 1857538 (1868); Caldwell, 0. W.,

and Beker, C. F., Bot. Gaz. 43:330-335 (1907); Caldwell, 0. Hey

Bot. Gaz. 44:118-141 (1907); Downie, D. G., Bot. Gaz. 85:437-450
(1928); Schuster, J., Pflanzenreich 4%;128-130 (1952); Cendrero,
0., Yem. Soc, Cub. Hist. Nat. 14:175-182 (1940); Foster, A, S.,
and San Pedro, M, R., Mem, Soc. Cub, Hist. Nat. 16:105-121 (1942).
Stem up to 10 m, tall and 66 em, in diameter. Leaves up to

40 in a crowm, about 1 m, long, bright green, finely tomentose
when young, becoming giabrous. Petiole 10 cm. long, terets, ¢k o i :
&%y swollen at the base. Leaflets 50-80 on each side, opposite 2|
or alternate, bluntly pointed, callused at the base, slightly
‘revolute, 8-20 cm. long, ‘with 15-20 veins. Bud scales 4-6 cm.

long, 1-1.5 cm. wide, woolly except on the lower half of the immer

face,

Male cones solitary, cylindric, 25-30 em. long, 5-8 cm. in

dismeter, with a woolly peduwncle 2.5 cm. long. Microsporophylls

2.2-2,7 ¢m, long, 1.5-2 cm. wide, obtuse, the upper third tomentosge,

the basal two-thirds of the lower surface covered by 180200 micro-
sporangia not separated by a sterile median line, Hicrosporangia
commonly 2 in a sorus, occasionally 1 or 3., Female cones borne

singly, cylindrie, tapering slightly from base to apex, 50-70 cm,

long, 13-16 cm. in diameter, and weighing up to 9,5 kilos; peduncle
short and woolly, with several womie» scale leaves, ¥egasporophylls
4.5-5 cm. long; peltate top thickened, convex, rhombic, 2-3 em, high,
hairy, with 3 rounded shallow grooves on each side; peduncle 3-3.5

cm. long, perpendicular to the cone axis. Seeds red, 2,5-3 cm. long,
1.8-2.5 cm, in diameteél Stony layer smooth, with indistinct corona;

impreszions of bundles hardly recognizable except at the chalaza.




Geographic distribution: Province of Pinar del Rio, in western
Cuba, from San Diego de los Baros to Sumidero, especially on the
lowlands and mountains to the north of Consolacidn del Sur and

Herradura, In geographic distribution and number of individuals

Microcveas calocoma may be the most resiricted species in the

Cyvcadaceae,
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8. CERATOZAMIA Brongn.,

E&_‘ ;;'k'-o

Brongniart, A., Ann. Sci. Nat. sér. 3,“5:5-9 (1848); Miquel,
~

F. A. T., Prodr. Syst. Cycad. 10-11, 22-23 (1861); De Candolle, 4.,

- )
Prodr, 16V:546-547 (1868); Standley, P. C., Contr. U. S. Hat. Herb.

231349 (1920); Schuster, J., Pflanzenreich i;€l50-152 (1932), .
Stem zerisl and columnar, rarely branched, seldom more than ;

1 m. high, covered by an armor of persistent leaf bases in which '

large stipules play a conspicuous part. Leaves in large plants

10-20 in a crovm, up to l-2 m. long; petiole with scattered spines,

except in C. kuesteriana, Leaflets lanceolate or linear, entire,
jointed at the rachis, with "parallel" (dichotomous) venation. ;

Vernation of rachis somewhat circinate, of leaflets straight or S

Slightly curved.
Mele cones solitary, long cylindric, tapering toward the apex,

long stalked, Microsporophylls peltate, broadly cumeste, tapering
to a narrow stalk, with two stout horns on the flet hexégonal top.

Microsporangia covering the entire lower surface without a sterile

line except at the exposed tip. Female cones solitary, cylindr;c, ' o

léng stalked. Megasporophylls peltate, with a narrow stalk and two

R i R e e e T R

stout horns on the flat hexagonal top. Both kinds of sporophylls ~ = A j
seem to be érrénged in reguiar rows. Seeds white. Ceratozamia is“-;“' R |
the only cycad known to have but one cptyleddn; ‘ ) -

The genus includes at least 6 spscies and is probably confined
to llexico, Name from Xépa.’s (horn) and Zamia. Type species: c.

zexicana Brongn. The presence of two horns on the sporophylls is

a distinctive feature of the genus., The 8pecies,'especially‘g.

mexicena, are so variable, that detailed field studies must precede

.....

any final diagnoses.
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Key to the Species
I. Petiole very spiny near thelbasé, less so above
A. Leaflets 10-20 mm, wide . . . . « 1l. L. mexicana
B. Leaflets 3-7 mm, wide . . . « 2., C. purpusii
II. Petiole sparsely spinescent '
A, Leaflets 7-15 mm, wide . . . + 3, 0. patudat
B. Leaflets more than 3 em., wide

1. Leaflets 2040 cm. long, 3-5 cm. wide . 4,

|
L]

letifolia

1o

2. Leaflets 20-§O om. long, 5-7 em. wide -« B, micueliana

ITI. Petiocle unarmed . . . . . . R 6.

e

kuesteriana
2Neouveriana




1. Ceratozemia mexicana Brogfgé.

Brongniart, A., Ann. Sci. Nat. ser. 3, 5:8 (1846);
Chamberlain, C. J., Bot. Gaz. 535:1-19 (1912§:

Stem seldom more than 1 m. high, rarely brancheu, often bent
or prostrate. Leaves in adult plants 15-20 in a crown, the larger
ones 1.5-2 m. long, dark green and glabrous, Petiole 35-80 cm.
long, average length about 50 cm., subterete, very spiny near the
'base, less splny higher up. Stipules large and fleshy. Rachis

with two grooves on the upper side and a few sPines on the lower

side. Leaflets 30-50 on each side, more or less opposite, long
lanceclate to linear, very acute, narrowed at the base, 20-50 cm.
long, 10-R0 mm, wide; veins averaging 15. '

Male cones subcylindric, tepering gradualiy towérdlthe apex,
about 20 cm. long and 7 cm. in diameter just before shedding
pollen, then élongating to two or three times this length with
scarcely any increase in diameter; pedumcle tomentose. Micro-
sporophylls cwmeate, 17 mm. long and 12 mm. wide, the stalk 2 mm,
long. Microsporangia abdut 240, in sori of 3 or occasionally of
4, covering the entire unexposed lower surface except for a small
notch at the apex. Female cones cylindric, smooth, 26-33 cm. -
long, 9-11 cm. in diameter; peduncle about 6 cm. long, sometimes
up to 13 cm, Megesporophylls in 8-14 vertical rows of 9-13 each;
the peltate top trénsversely hexagonal, 1-3.7 cm. wide, 0.9~1.7
¢m, high, brownish hairy on the lower exposed portion., Seeds
pubescent when yowng, smooth and white when mature, up to 2.8 cm.
long and 1.8 cm. in diameter,

Geographic distribution: Staﬁe of Veracruz—abumdant on steep
mountain side opposite Naolinco, near Jalapa; Almolongo Valley and

Chiltoyas, near Jalapa; Mirado;; Huatusco, Across the Papaloapan

i



River at Twrtepee, State of Oaxaca, Growing in deep shade {p

molst rain-forests.

The leaves of 0. mexicana sre so variable thet Specian,
-varietieS, and forms have been based upen them. A crown of
leaves produced, in 1936, by a plant in the University of Chicaga
Greenhouse had leaflets averaging 41 em. long ang 15 nm, wide,
while the erown produced in 1938 heg leaflets averaging 5 cm,
long and 11 mm. wide. In both Jears a cone was produced with
the crown of leaves,

Ceretozamia longifolia Mig. should not be regarded as a
distinct speclies. Seeds of typical C. mexicana, taken from the
same cone, will produce both C. mexicana and L. longifolia, the
latter with leaflets 50 cm, long when grown in the ground in
moist shady parte of the greenhouse. C. robusta Miq. may also
be a veriant of C. mexicana.

In the herbarium of the Chicago Naturel History Museum are
a number of specimens of Cerétozamia, consisting of leaves and

Sierra de los Cuchumantes,
microsporophylls, collected in theADepartment of Huehuetenango,

Guatemala, Those from the trail betvween Catarina and Zan Andrés'

heve leaflets about 1 cm, wide, in this and other respects corres-

ponding 4o C. mexicens., Other specimens, from wooded slopes
opposite the river from Finca Soledad, 8 kilometers southeast of
Barillas, and along the be imelco below Finca San Raphael, have

leaflets 2-3 cm. wide and may belong to another species.
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2. Ceratozemia purpusii Rose Sp. nov,
MM S
Stem, in the only specimens afailable, not more than 40 cm.

higﬁéf covered by a rough armor of leaf bases. Leaves 1.2-1.6 n.

Nor, Purpus says it is "the smallest stem in the genus,"

long. Petiole 20-25 cm. long, very spiny below, less spiny above,
Rachis up to 1.3 m, long, somewhat spiny in lower half, nearly
smooth above. Leaflets 50-70 on each side, opposite or alternete,
iinear, R5-45 em, long, 3-7 mm. wide, with § or 6 veins; curving
wmtil elmost round in drying wmless strongly pressed. Male cones
about 22 ecm. long befors elongating at shedding of pollen, 6-7 cm,
in diameter, Nicrosporoﬁhylls 15 mm. long, 7 mm. wide, Microspor- g
angia about 120, mostly in sori of 3, covering the entire wnexposed !
lower surface of the spofophyll. Female cones cylindrical, 20-39
cm. long, 9-11 em, in diameter. No mature sseds available,
Geographicdl distribution: Chiapas, near Hacienda de Mégﬂ;er-
rato; in pine forests at slightly higher elevations than Dioon pinei, !
This species was distributed under the name of C. purpursii

by J. N, Rose, who died before he had an opportunity to describe it. [
The foregoing deseription is based on specimens sent by Dr. Rose to
various institutions, from notes and microsporophyll§ sent to me by
C. A, Purpus, who c¢ollected all of Dr. Rosetg material,,and'from
plants collscted by Fdward H::%rdfend grown under cultivation at
Corcnedo Beach, Los Angeles, and San Marino, California. Since Dr.
Purpus identifiéd a leal from the Coronado Beach plant as C. purpusii
and gtated that it is the only Ceratozamia in the region from which
he and Mr. Howard made their collections, there seems to be no doubt
that the specimens which Rose distributed and these living plants

belong to the same species,




5. Ceratozamia matudail Lundell
VA A e AN

Lundell, C, L., Lloydia 2:?5 (1939)

Stem 30-50 ¢m. tall, 15-20 em. in diamster, Leﬁves 75-122 cm.
long, yellow-green, glabrous. ?etiole armed with few short stout
spines, subterete, the broad base densely and persistently tomentose,
otherwise glabrous, Rachis flattened end sﬂallowly bisulca£e above,
bearing a few short stout prickles, excurrent at the apex, Ieaflets
?3-44 on each side, subopposite to alternate, linear-lenceolate,
subarcuate-patent, tapering to a long slender point, widest above
the constricted base, 20-38 cm, long, 835-15 mm. wide, the basal
and aplecal leaflets shortest; veiﬁs 6-~11, prominent beneath, obscure
above,

Hale cones cylindric-oblong, slightly narrowed toward the apex;
ebruptly and stoutly apiculate, 8-18 cn, long, 3-4.5 cm, in dilameter;
peduncle 8-11 cm. long, covered with small red scales, appressed
hirsute at base, thick at apex, gradually narrowed to the contracted
base. Microsporophylls 10-21 mm, long, 8;10 mm, wide, broadest at
the center; fertile part 6-12 mm, long, cuneate, sterile part §,5-
10 mm. long including horns, truncate-pyramidal, the two pointed
horns 1.5-4 mm, long at apex, subsrect to strongly divaricate,

Female cones ellipsoidal, about 15 cm, long, 9 em. in diameter;
peduncle longer than cone, up Yo 22 cm, long, stout, rarely armed,
appressed hirsute and red scaly at first, glabrescent with age,

Top transversely hexagonal, up to %.5 cm. wide, 1.8 cnm, h{gh, basge
tomentose and red scaly, medially bicornute, the hprns strongly
divaricate, glabrous, their base red scaly, elevated. Seeds obovoid,
about 3 cm. long, 2.7 em. in diameter.

Type in the Herbarium of the University of Michigan, Fizi

“atuda 2645,'staminate plant, collected in broad-leaved forest on

| S




northern siope of I, Ovando, Chiapss, Vexico, February 1939;
alt. 1,000 m. C. matuwiai may be readily sepsrated from C.
mexicana Brongn. and C. kuesteriana Regel by its much longer
peduncles and larger microsporophylls, On the basis of leaf-
let venation, it is nearest C. kuesteriana, but differs, aside
from the characteristics mentioned, in having an armed petiole.
end rachis., The foregoing deseription is quoted, almost verbatim,

from ILamdell.
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4. Ceratozamia latifolia Miq.

Miquel, F. A. W., Tijdschr. Wis. en Nat. 1:208 (1848), Prodr,
Syst. Cycad. 11, 23 (iBSl).

Stem about the same size ang shape &s in 0. mexicana ang simi-
larly covered with leaf bases. leaves in plants 10 cm. high not so
pumerous as in C. mexicansa, about 1-1.8 m. in length, Petiole 50-
65 cm. long, terete, not so spiny s=s in C. mexicana. Rachis 60-100
em. long, spiny in lower porfion but nearly smooth above. Stipules
lerge, fleshy, and more closély appressed than in C, mexicana, mak-
ing the stem comparatively smooth, Stipules developing so early
that they are fractured by the growing apex of the leaf and perma-
nently surround base of leaf’, forming a considerable part of the
armer. Leaflets on plants with stems 10 cm. high not so numerous
as in.g; mexicana but much larger, 18-20 on each side, approximately
paired, moré or less evenly lanceolate but often with the upper
border curved toward the tip, sharply acuminate, 20-40 cp. long,
8-5 cm. wide, with 20-%0 veins. Coneg not available,

In seedlings with two leaflets the petiole is smooth, with

four leaflets it has a few small spines, and the spiny condition -

. — o gl

increases with the age of the plant, 1In seedlings with six leaf.
lets spines have not Yyet appeared on the rachis, In seedlings with
iwo leaflets the leaflets average 1% cm. long and 5.7 cm. wide; -
With six leaflets the lowest ones average 18 cm, long and 2.7 cm,
wide,

Geographic distribution: In Pacuapan, Huatuscd, Colipa, Miradé%, .
and Jacala, Mexico; growing in shady forests. This species resembles

C. miguelians 1, “endl., but its leaflets are longer and somewhat
e e e e .

—_—

narrover,
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S. Ceratozamia miqueliana H, Wendl,
MR AN PPN
Wendland, H., Indem Palm., p. 68 (1854); quuel F. A, W.,
Prodr. Syst. Cycad, ;45& 22 (1861); Dyer, W. T. T., in Hemsley's
Biol. Centrali-amer, Bot. 5:192 (1882-86).

Leaves 1-1.5 m. long, glaucous and pilose when young, becom-
ing glabrous. Petiole about 45 cnp. long, subterete, sparsely
spinescent toward the base; rachis up to 90 em, long, rounded
below, flattened above. Leaflets 20-30 on each side, opposite
or subopposite, lanceclate, subfalcate, abruptly acuminate,
cuneate at base, 20-30 cm. long, 5-7 cn. wide; veins 35-40.
‘ale cones long cylindrie, graduslly tapering toward the apex,
ebout 25 cm. long, 3 cm. in diameter at base., Female cones
ellipsoid, about 11 cm. long, 6.5 cm. in diameter., Peltate top
of megasporophyll with distinet ridge; horns somewhat longer
then in . mexicena. -

Geographic distribution: Mexico, locality wunlmown. Alll

ant.
cescriptions based on cultivated material,
N
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6. Ceratozamia kuesteriana Regel

Regel, E. von, Bull, Soc. Nat. Moscow 30:187 (1857), Gartenfl,
£25:259 (1878). .

Stem short and thick, covered with leaf bases, smooth. Leaves
up to 1.5 m. long, erect, bright green on both éides, hirsute wﬁen
young, becoming glabrous., Pstiole 50-860 cm. long, subterete, un—l
armed or with an occasionsl small spine. Rachis 50-70 cm. long,
terete except for two grooves on the upper side, wnermed. Leaflets
about 20 on each side, rather crowded and mostly opposite, long
lanceolate, straight or falcate, acuminate, tapering at the base
to a 4-5 mm. insertion, margins revolute; 20-20 cm. long, 13-15 mm.
wide; veins 9-11, very prominenttbélow.. Hale cones narrow cylindrie,
tepering sharply at the apex, about 10 em. -long before the sudden
elongation at shedding of pollen when lengtk may become two or three
times greater, 4 cm. in diameter, short stalked. Ifierosporophylls
7 mm. long, the upper half- sterile; h;rns 2~5 mm. long., Female
conegs not available.

Geographic distfibution: Known only from la Gumzacana, Mexico.




9. ZAMIA L,

Linnasus, C., Spec. Plant., 2nd ed., p. 1659 (1763); Miqusel, |
F. A. W., Monogr. Cycad. 63-73 (1842), Prodr. Syst. Cyced, 11-15,
23~27 (18613 De Candolle, A., Prodr. 18%:528-548 (1868); Standley, '
P. C., Gontr. U. S. Nat. Herb. 23%i49-50 (1920); Schuster, J.,
Pflanzenreich &¥{132-161 (1952).

Stem in most species small and tuberous, subterranean, gener-
a}ly smooth and warmored but often with more or less conspicuous

leaf scars; stem in some species aerial, up to 1 m, or more in

height and with an armor of persistent leaf bases; branched or
wmbranched, leaves generally few, developed singly, varying from
less than 15 cm. in length (the smallest in the family) to more {

then £ m, Petioles with more or less conspicuous stipules, wm-

armed or with scattered spines, Leaflets ovate to long linear,
entire or serrate at least near the tip, jointed at the rachis,
with "parallelm" (dichotomous) venation.‘ Vernation of rachis sub-
circinate, of leaflets straight or slightly curved.

Male cones frequently more than 1, cylindriec or ovoid,

generally long stalked. IMicrosporophylls peltate; the exposed _ ;
top thieck, trwcate, hexagonal, flat or slightly raised in the : i
center, broader than tall. Microsporangia nearly always in two

groups separated by & sterile line, occasionally conflugnt at

least in the middle of the cone. Female cones uswally singie or

occasionally several together, cylindrie or oveoid, generally long

stalked. Megasporophylls peltate, the exposed top thick, truncate,

hexagonal, flat or slightly depressed in the center, broader than

tall, Both male and female cones termineting in a small solid

body composed of wnited sterile sporophylls, Fertile sporophylls

50 regular in spiral arrangement that they seem to stand in




I

vertical rows, Seeds generally red or orange-red, sometimes

yellow or white, .

About 30 species, ranging from Florida to Chilf’ and Brazil;
especially abwndant in Central America and the Fest Indies.
Name used by Pliny, mesning doss or damage, and applied to

barren pine cones. Type species: Z. pumils L.

Prc




Key to the Species

-~ e

I, Ster subterranean and tubsrous

A. Petioles unarmed

than 10 veins, linear

the apex , . . . .

b) Leaflets 3-4 mm, wide, entire

T A ey g L i

e) leaflets 1-2 mm, wide, entire

than 10 veins . . .

15 em. long

(c) Leaflets 3-8 om. long

»

-

<+ Leaflets over 7 mm. wide (see no. 5),

(b) Leaflets 0.7-4.5 em. long, 4

1. Leaflets not more than 7 mn. wide, with less

8) leaflets 4-7 mm, wide, denticulate nesr

- L]
L ] .
L] L ]
with more

a) Leaves mostly less than 50 cm. long

(1) Leaflets ovate or obovete, not over

(2) Leaflets 8-14 cnm, long, 11-16 mm,

wide; female cones 7-11 om, long. .

=12 mm,

wide; female cones 4~5 cm, long ., .

(1) Leaves 20-50 cm, long; leaflets
-1

10-18 mn. wide; female cones 8-10

cm. long . . .

-

(ii) Leaves 10-20 em, long; lesflets

7-14 om. wide; female cones -6

em. long. . .

(d) Leaflets 6-8 em. long, 25-28 mm.

female cones 7-10 cm. long .

- -

(2) Lesflets linear-lanceolate, 20-30 cm,

long, 10 mm, wide; female cones 14-18

cm. long . . .

| lllll!'!!!:!!alr*—

vide;

I

florideana

i~

angustifolia

Z. angustissima

Z. pumile

Ze maea

7. kiclocii

Z. silices

7. ottonis

7. boliviana




ey

(3} Leaflets ovate-lanceolate, uﬁ to 21 com.
f long and 6 cm. wide; female cones 6 cm.
long . . . . - . .
b) Leaves more than 50 em. long
(1) Leaflets serrate, mostly obovate,
10-45 mm. wide . . . . » -
{2) Leaflets entire or nearly so
(a) Leaflets linear-lanceolate, 9-16 mm.
wide . . . . . . .
(Ep Leaflets linear, 10-20 mm. wide. .
.'Petioles spiny
l. Leaflets obovate-oblong, furfuraceous below,
4-6 cm, wide, . . . . . .
2. Leaflets lanceolate, not furfuraceous
&) Leaflets not more than 30 enm, long and 3.5
cm, wide -
(1) Leaflets 1.5-2.2 en. wide, 20-25 on each
side; female cones 10-14 cm, long . .
(£) Leaflets !éé:ﬁ ¢m. wide, 14-24 on each
side; female cones 5-6 cm. long . .
(3) Leaflets 2-2.5 cm. wide, 7-20 on each
side; female cones 4-7 cn. long . .

(4) Leeflets 3~5 cm. wide, 8-16 on each

side; female cones 8-10 em. long ., .

b) Leaflets not more than 50 em. long and §7
cn. wide . . . . . . . .

II. Stem aerial, creeping. . . . . . .

10. 2.

11 L z.

1.

)

14. Zl

15. Z.

16 L] z.

17. 7.

18. z.

19‘ Z'

20. Z_‘.

cupatensis

latifoliolats

media

portoricensis

furfuracesa

sylvatica )
oy,
Epartea

utierrezii

ulel

poepoigianag
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4, Petioles mostly unarmed

entire , . .

long, serrate .

B. Petioles spiny

£+ Leaflets 2-4 om. wide

&) Leaflets serrate

(1) Leaflets 15-20 em. long, 6-11 on each

side . .

(?) Leaflets 20-25 em, long, 14-20 on each

side . .

2
(3) Leaflets 20-75 cm. long, 40 or ‘more on

each side .

b) Leaflets entire, 55-50 cm. long

L]

-

1. Leaflets 1-1.6 cm, wide, subentire

¥

5. Leaflets 5-10 cm. wide, serrulate

4. Leaflets 10-25 cm, wide, serrate

1II, Stem aerial, erect, often up to 1 m, high

L

2. Leaves 60-90 cm, long; leaflets 10-18 ¢m,

1. Leaves 1.7 m. long; leaflets 18-24 cm..long,'

fl.

22,

R4,

25.

c8,
27.
28,
29,

I~
L ]

I~a
-

I~
*

]
L ]

I

b

tuerckheimii

muricats

monticola

lindenii

pseudoperasitica

skinneri

wallisii




1,g52i2.floridana A. DC.

De Candolle, A., Prodr. 169:544 (1868); Webber, H, J., U, 8.
Dept. Agric., Bur. P1, Indwed, Bull 2:7-92 (1801).

Stem tuberous, subterranean, seldom more than 20 cem. long,
in large unbranched specimens 8-10 em. in dismeter, in branched
specimens up to 12-16 cm. in diameter, tapering below, smooth or ssmauwdal
warty. Leaves seldom more than 12 in a erovn, but subterranean
branching of the stem may make the number seem much larger; 30-

53 em, long, glabrous above but with scattered hairs below,
Petiole 10150 cm, long? terete below but with two grooves higher
up, not ?ﬁiﬁii;, with scattered hairs; rachis longer or shorter
than the petiole, rounded below, with two grooves above. Leaflets
14~-25 on each g}de, often opposite near the apex, subopposite or
alternate below, frequeqﬁly twisted, more or less erect, linear,
falcate, obtuse, narrowed at the base, minutely denticulate near
the apex with 2-5 obscure blunt teeth on the lower mergin and 2-4
on the upper, slightly revolute; usvally not moré then 10 enm.
long but occasionally up to 14 cm., 4-7 mm. wide, rarely 9 mm, 3
veins 8-10, sometimes up to 14.

Male cones usuelly more than 1, often 3 or 4, ¢ylindrie,
attentuate above, abruptly acute, dark brovn, densely tomentose with
derk reddish brown hairs, about 8 cm, long, occesionally up to 13
Co.y; 2.5 cm, in diameter; peduncle about 5 cm, long, densely tomen-
tose with hairs lighter in color then those on the cone, Micro-

12-20 2xch,
eporophylls in average cones in 10-19 vertical rowqhdyi-ﬁﬁnta-a
2|3 2ach
ey liicrosporangia in two groupsﬁ?ith & sterile line between,
in sori of 2 or 3, occasionally single. Female cones usually single
but 2 or Z not rare, ovold or cylindric, with a blumt sterile tip,

densely tomentose with derk rusty-brown heirs, 12-18 cnm. long,

o




....ﬁ..quztnﬁﬁhinﬁg 6-8 cm. in diameter; peduncle 5-9 cm, long,

tomentose. Hegasporophylls in 6-11 vertical rows, 6-11 in a TOW}
top ?-% cm. wide, 1.5 cm, high, flat or somewhat deprésaed in ttre
center, Seeds orange-red, 2.2-2.5 cm, long, 1,.3-1.6 cm. in dism-
eter. Fleshy coat up to 8 mm. thick at the top but much thinner
elsewhere; stony cosat ellipsoid, 1.6-2 cm. long, 1.3-1.5 cm. in
diameter, terminating abruptly in a smell point about 1 mm. high,
very smooth, with 8-10 bundles scarcely distinguishable exéept at
the corona. '

Geographic distribution: Very abundant on the southeastern

below latitude 26° 307,
coast of Floridahiwith easily accessible stends at Miami and Home-
stead. Set out or grown from seed it thrives throughout Florida
and the southern part of the Gulf States. Mature plents grown from
seed also flourish in the open in southern California; in Sydney,
Brisbaqg; and Rockhampton, Australia; and in Durban, Port Elizabeth,
and Capetown, Union of South Africa,

This species grows in sandy.soil in open places. Although often
associated with'palmettoes and pines, these do not make enough shade
to be a factor in its distribution. In the hottest and driest places
the leaves are shorter and the lesaflets shorter and narrower. Plants
begin to produce cones when the stems are 34 cm. in diameter, but
coning is more frequent on stems 6-10 cm. in diameter. Branching
is very common, at least one-half of the larger specimens showing

one’ branch -and. sometimes 2 or 3.




f. 7emia angustifolis J#cq.
VARALAY AR At se
Jacquin, N. J., Coll. 3:26% (1789); Mquel, F, 4, W,,
Prodr. Syst. Cycad, 14, 26 (1861); ¥arie-Victorin, Fr., ang
Leo’n, Fr., Contr. Inst. Bot, niv, Montreal no, 41:67-72

(1942),
Stem tuberous, subterranean, eylindric, up to 30 em, in length

and € em, in diemeter in unbranched Plants, sometimes with as many
as five branches ang a diameter of 10 om, without any increage in

length; smooth but marked transversely by leaf scars, Roots 5-10

mn, in diameter and longer than the stem. Leaves 5-10 ip a crown, :
4yhamn~u£5 %

50~80 em, long, glabrous. Petiole 15-25 ¢n, long, terete, L )
rachis 20-50 cm. long, slightly grooved above especially in the upper
half, Leaflets 25-45 op each side, opposite or alternate, narrowly
linear, obtuse, base not narrowed, usually entire but often with 1-
3 small blunt teeth close to the apex; 10-18 em. long, 3—4 mm, wide,
rarely up to 7 mm.; veins usually 3-8, rarely up to 8, |

 Nale cones 1-3, cylindric, Light brown with very short hairs,
4-5.5 cm., long, 1.5-2 em. in diameter; peduncle slightly longer than
the cone A I.Ticr;sporophylls in 8 or 10 vertical TOWS, 15-17 i <o,
iy the top 5 mm, wide and 2.5 mm, high, Female cones cylindrie,
with prominent sterile tip, light brown with short hairs, 6-12 oem,
long, 2-5 em, in diameter; peduncle not as 16ng as the cone, tomen-
tose, Megasporophylls in 6 vertical rowgf'S or 6 inf::fihy top 18 ;
M. wide and 10-12 . high, with a siight transverse depression in
the center, Seeds red, 12-17 mn. long, 7-12 mm. wide; stony coat
Very smooth, 10-15 mm, long, 8~9 mm, wide.

Geographic distribution, Cuba—southern Oriente, with good

Stands at, Bayamo, in the Siepra ¥aestra, northeast of Santiago de

Cuba, ang vest of Guantiname, Oloc .o Yha {))0/6\04444, QM .




3. Zamis angustissima Miq,

Miquel, F. A. T., Verh. Nederl., Inst, 3:4 (1851), Prodr. Syst.
Cyoad. 15, 27 (1861):, bwbanicomitmpeeminiacsy = l

Stem tuberous, subterranean, irregularly cylindric, 10-15 cm.
long, 3-6 cm. in diameter, smooth. Leaves 3-10 in a crown, 25—56
cm, long. Petiole 15-25 cm, long, terete, unarmed, glabrous but
pubescent at the base; rachis 10-20 cm. long, often twisted, rownded
below, flattened above or elevated between the two rows of lsaflets,

Leaflets 15-30 or more on each side, opposite or alternate, very

narrowly linsar, ofteg curved or twisted, apex pale tumid with a
few hairg ang occasionally notched, base also tumid and occasionally
with a few hairs; entire, revolute; 8-15 cm. long, 1-2 mm, wide;
veins 2 or 3. Male cones cylindric, brown, tomentose, lighter
around the edges of the éporophylls, 1.5 ¢n. in diameter, Female
cones cylindric, obtuse, brown, lighter sround the edges of th?
sporophylls.,

Geographic distribution: Cube—southern Oriente,vin the same
general locality as Z. angustifolia Jacqg., to which this specles
is closely related and with which it intergrades. Z. multifoliolata

A. DC. is probably only a thrifty form of Z. angustissima,



4. fanis pmila L.
Limmaeus, C., Spec. Plant., 2nd ed., p. 1659 (1753); Sims,
J., Bot. Mag. 43: t. 1828 (1B16) and 45: t. 2006 (1818); Webber,
H. J. U, S. Dept. Agric., Bur, Pl. Ind. Bull. 2:7-92 (1901),

Stem tuberous, subterranean, in larger plants 20-30 cm, long
and 10 cm. in diameter, in branching plants up to 15 em, in dlan-
eter, tapering below, smooth or warty. Leaves usually not more
than 10 in & crown, 30-60 cm. long, glabrous above but with reddish
brown hairs below. Petlole 10-20 cm., long, rownded or almost angu-
lar below, somewhat flattened above with two shallow grooves neer
the rachis, not spiny,'tomentose at the base. Rachis 20—40 cm. long,
rounded below, flat above with two ridges at the edges, often hairy
even to the top. Leaflets 10-24 on each side, occasionelly opposite
throughout, more freguenily opposite above and becoming subopposite

or alternate below, rarely twisted, not erect from the rachis,

% alul 2 o,y .
obovate, obtuse, narroved at base, entire in broader leaflets, in
‘longer leaflets often with 7-8 minute blunt teeth on the lower
mergin and 4-6 on the upper, all near the apéx; 8-11 cm. long, 14
16 mm, wide, with 20-30 veins, but many leaflets 16nger and nérrower,

9-14 cm. long, 11-14 mm. wide, with 14-18 veins.
. 2. Lt

-

lale cones usually more than 1, often 3 or 4, subcylindrie,
stienuate above, densely tomentose with deep brovm hairs, about 8
cm. long and 2.5-3 cm. in diemeter, occasionally up to 10 cm. long

) and 3,5 cm, in diameter; peduncle 5-10 cm, long, tomenfose. Miecro-
C£—8-12.4;L9Ab.

sporophylls in 8-10 vertical rows wds Jiecrosporangia

in two groups of 15-20 esch in the larger cones, in sori of 2,

rerely 3, commonly single. Femele cones usually single but occasion-
elly 2 or 5,.ovoid or cyiiririn, with an inconspicuous sterile tip,
dark brown and densely tomentose, 7-11 em. long, 5-8 cm. in dismeter;

peduncle about 10 cm. long, tomentose. Megasporophylls in 8-10

‘




of 8~10 ench;
vertical rovs, émssebixoomesssmp top thinner and flatter than in

2, floridans, 2.5 cm. wide, 1.4 cm.' high. Seeds orange-red, 1,3-
2 cm. long, 1-l.5 em. in diameter; stony cosat obovoid, 1.3-2 cm.
long, 1-1.5 ¢m. in diameter, with a small papilla at the top,. very
smooth, with 10-12 bundles almost indistinguishable.

Geographiec distribution: Abundant in central Florida, particu-
larly near the eastern coast between latitude 28° 30! and 29° 301

at. its best in dense moist woods. Probably also in Cuba and other

Ca.lribbe&n islands.



5. Pamis pygmaea Simg
Sims, J., Bot. Mag. 42: t. 1741 (1815); Marie-Vietorin, Fr,,

and Leon, Fr., Contr. Inst. Bot. Univ, Montreal no. 41:184-186 (1942),

Stem tuberous, subterranean, ¢ylindric, .15-25 cm. long, 2-3
cm. in diameter, smooth. Leaves usually not more than 4-6 in 8
crown, 10-35 cum. long, glabrous. Petiole 3-15 ¢m, long, triangu-
lar with upper face flat and two grooves which continue to top of
rachis, unarmed, tomentose at base; rachis 5-20 cm, long, rounded
below, flattened above, slightly pubescent. Leaflets 5-15 on each
side, opposite in upper part of leaf, then subopposite and alter—
nate, ovate or obovete, serrulate with 8 or 7.blunt hairy teeth on
the upper margin and 9-12 on the lower; 0.7-3 cm. long, 4-10 mm,
wide, some evén smaller but the dlargest 4.5 cm, long and 12 mm,
wide, upper and lower leaflets ebout the same size as the rest;
veins 15-17,

Hele cones usually single, subcylindric, 3 cm, long, 1 em, in
diameter; peduncle ﬁp'to 5 cm. long., Microsporophylls in 6 or 7
vertical rowﬁi 5oreé i:::£:;-5 the top 8 mm. wide and 3 mm, higﬁ.
Lﬁcrosporangia iP tvo groups of 5-7 each (the lowest number in the
family), single or in sori of 2, Female cones usually singlé, sub-
cylindric, the sterile tip about 3 mm, long, greenish with grayish
or brownish hairs, 4-5 cm. long, 2.5 cm. in diameter; peduncle 2.5-
3 em. long, tomentose. Hegasporophylls in 7 or 8 vertical iowsyloﬁ-
4 0r5 i;::f;ing top 12 mm. wide, 7-8 mm, high, not darker in the
center. Seeds red, 13 mn, long, 8 mm. in dlameter; stony coat very
smooth, 10 mm. long, 7 mm. in diameter.

Geographic distribution; An endemic Cuban species, widely dis-

tributed in Pinar del Rio from San Diego de los Bafios to Guane and

beyond; very xerophytic.,

Eae—




b. 7amia kickxii Miq.
Migquel, F. A. W., Monogr. Cycad., p. 71 (1842), Prodr. Syst.
Oycad. 14, 26 (1861).
Stem {uberous, subterransan, smooth. Ieaves not more than €-
10 in a crom, 20-50 cn, long, flexible, pale green,A_Pétiole 10~
23 cm. long, subterete, becoming somewhat flattened higher up, wm-

armed; rachis rounded below, flattened above with two grooves near

~ ‘the edge, smooth. Leaflets 10-33 on each side, usually opposite or

subopposite but sometimes alternate throughout or at base of leaf,
long ovate, upper margin nearly straight and the lower convex, ob-
tuse, often emarginate, cuneaﬁe or narrowed at the base, m&part
of leaflet finely serrate with 7-16 blunt teeth on the upper margin
and 9-20 on'the lower, siightly'revolute; 4~8 cm. long, 1-1.8 cm,
wide, the upper and lower leaflets somewhat smaller than the rest;
veins 13-30. .

Male cones cylindric, tapering to & blunt apex, browmish yellow,

5-7 cm. long, 1.5-2 cm. in diameter; peduncle 4-8 cm, long, tomentose,
10 2o ch.,

Microsporophylls in 9 or 10 vertical row%/ Soaimpemerowy L0p 8 mm.
wide and 5 mm, qigh, brovnish in center and Yellow or green on the
margins, IMicrosporangia in two groups of 7-8 each, single or in
sori of 2, Female cones eylindric, 8-10 cm. long, 4-5 cm. in diam-

eter; peduncle 9 cm. long. Megasporophylls in 8 vertical row;f.T

cach ,
or 8 jememmyyw,

Ceographic distribution: Cuba—chiefly in Piner del Pio but

also in Habana and Matenzas, Closely related to 7. Pygmaea Sims.

|



7. Pamia silicea Britt.
R e Y it
Britton, N. L., Bull. Torrey Bot. Club 43:462 (1916); Marie-

Vactorin, Fr., and Leéh, Fr., Contr. Inst. Bot. Univ., Montreal no,

41:276-277 (1942).

Stem tuberous and subterranean, fusiform, 15-20 em. or more
in length, 3-3.5 em, in diameter at top, 4-4.5 cm. at widest part.
Leaves £-7 in a c¢rown, 10-20 em. long, glabrous. Petiole 3-7 cm,
long, unarmed, often villous at base; rachis 3-10 cm. long. leaf-
lets 3-14 on each side, opposite or subopposite, thick, mostly ob-
ovete but some long ovael, many neerly straight along upper margin
aégig;;vex below, obtuse, of'ten emarginate, narrowed at base to
1-2 mm., with 15-30 minute blunt teeth confined to upper third of
leaflet and more numerous on lower than on upper margin; 3-7 cm,
long, 7-14 mm,. wide; vein# 20-35,

Male cones 1-Z, ovoid or cylindric, dark broyn with short red- -
dish brown hairs, 2-3 cm. long, 1-1.5 cm. in diameter; peduncle 1-4
cm. long, tomentose. Mierosporophylls in 6 or 7 vertical rows, 5-7
::Efi;-ug the top 7 mm. wide and 2 mm. high. icrosporangia in two

with & short sterile tip,

groups of 6-14 each, mostly in sori of 2, Female cones ellipsoidﬁk
dark brown, densely tomentose with short reddish browm hairs, 4-6
cm. long, 3-4 em. in diameter; peduncle 2—4 cm. long, pubescent.
llegesporophylls is 6 vertical rowéi 4dors R the top 15 mm.
wide and 7 mm. high. Seeds red, about 12 mm. long, broadly grooved
on the inner side, rounded on the back, obliquely and cbtusely
umbonﬁte at the apex. '

Geographic distribution: Cuba~—Isle of Pines; frequent in pins

lands and in white siliclbus sand.,



8, gami& otionis Miqg,

Miquel F. A, W,, Linnaea 17:740 (1843), Prodr. sSyst. Cycad.
14, 26 (1861).

Stem tuberous, subterranean, 15 cm. long and 5-7 cm, in diam-
eter when not branched, 8-10 cm. in diameter when branched, Ieaves
2~4 in a ¢crown on one axis, 25-26 cm. long, glabrous, Petiole 16-

20 cm. long, subterete below, with two grooves above which become
ananmnsd,
deeper near the rachis, --hsg rachis slightly longer than the
petiole, rounded below, deeply grooved above. Leaflets 5-7 on
eaéh side, mostly alternate, obovate; apex obtuse, irregular, or
deeply notched;.base cuneate; dentate ebove the middle with as
many as 50 teeth on the lower margin and 20 on the upper; S-ééﬁrcm.
long, 2.5-2.8 cm. wide, the upper and lower leaflets about the same
.size as.the rest; veins 35-45. '
Male cones cylxndric, reddish brown, tomentose, 4-6 cm. long,
fedumedo. Y eam. fmﬁ}?*nwhlhg'
1-1.5 cm, in dlameter> Mierosporophylls in 9 or 10 vertical rowa/qf—
12-15 m:g-\-, the top 5 mn, wide and 2-3 mm. high. Microsporangia
in two groups of 7-9 each, single or in sori of 2. TFemale cones
cylindrie, tapering rather abruptly at the apex and base, the sterile
tip small, dark brown, tomentose, 7-10 em. long, 4.5-6 cm. in diameter.,
Megasporophylls in 6 vertical row;i.4—6 -ﬂﬁ-:f;ng top 2.5 cm. wide,
1.4 cm, high, with a sharply marked depression 8 mm. wide and 2 mm,
hlgh in the center with sharp lines running laterally to the border
end four fainter lines running to the other four angles. Seeds red,
Geographic distribution: Cuba—Cafetal Fundador; near San Diege

de los Bdnos and at various places in the northern part of Pinar del

Id

Rio.



9. 7ania boliviema (Brongn.) A, DC,

2+ broneniartii Wedd,

Brongniart, A., Ann. Sci, Nat. sér. 3, 5:9 (1846); Weddell,
H. A., bmn, Sci. Nat. sér. 3, 13:249 (1849); Eichler, A. W., in
Mertius' Floras Bras. 4%41%2 (1863); De Candolle, A., Prodr. légé
540 {1868).

Stem fleshy, subterranean, cylinéric, 6-8 cm. thick, smooth.
Leaves Z-5 in a cromn, 40-50 cm. long, pale green, glabrous.
Petiole about 20 cm. long, terete, umarmed, tomentose below;
rachis slender, obtusely triangular, glabrous. Leaflets 10-18
on each side, alternaée or subopposite, linear-lanceolate, straight
or rarely subfalcate, acuminate, attenuate at the base, entire or
denticulate abové with 2-5 minute teeth on each margin, revolute,
20-20 cm. long, about llbm. wide, veins 10-12. Male cones single,
cylindrie, obtuse, tomentose, 5-7 cm. long, 10-13 mm. in diameter;
peduncle. 2.5-4.5 cm. long. MicrOSporpphylls in 8 vertical rows,
each with a transverse groove. Female cones single, oblong,
acuminate, the sterile tip 2 em. high, rusty green, tomentose,
14-18 cm. long, about 5 cm, in diameter; peduncle 8-10 em. long,
egasporophylls in about 8 vertical rows of 14-18 each, the top
10-15 mm, wide, 8-10 mm. high, slightly depressed in the center.
Seeds oblong-elliptie, scarlet, 12 mm, long.

Geographic distribution: Chiguites, Polivia, and Mato Grosso,

Brazil.
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fo. 7amia cupatiensis Ducke

Ducke, A., Arch. Jard, Bot. Tdo de Janeiro 3:20 (1927).

ctem subterranesan. Leaves up to 6. Detiole up to 30 cm.
long, unarmed, more or less flexuous; rachis up to 25 cm. long.
Leaflets up to 9 on each side, subopposite, ovate-lanceolats,
slightly falecate, acuminate, subpetiolate, entire in upper leaf-
lets, toward the apex often wmidenticulate on each side, revolute,
up to 21 cm. long and § cm. wide; veins 34-40. Wale cones yellow
canescent, about 1.8 cm. in diameter. Microsporophylls in 10
vertical rows, the top about 4 mm. wide and slightly elevated.
Female cones solitary; cylindric, the sterile tip conicel, brown-
ish purple tomentose, about 8 om. long, 3.5 cm. in diameter;
peduncle 4 cm. long, with dark purple hairs. vegasporoshylls in
6-8 vertical rows, the top about 18 I wide and 8 mm, high.

Geographic distribution: Colombia, near the Brazilian border;

+

on humus-covered rocks in the Cerro de Cupati.
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1. Zamia latifoliolata Prenleloup
Z. integrifolia Ait,

Adten, T, T.,, Hort. Kew, lst ed., 5:478 (1789); Prenleloup,
L. A., Bull. Soc, Vaud. Sc. Nat., 11:278 (1872); EBritton, N. L.,
end Wilson, P., Sci. Surv. Porto Rico and Virgin Is. 65?529 (i926).

Stem tutsrous and subterranean, cylindric but tapering toward
apex and base, seldom more then 50 cm. long exclusive of the root,
10 cm. in diameter, simple or branched, smooth. Leaves seldom more
then €-10 in a crown but subterranean branching may meke the number
seem larger, 60-100 cg. long, glazzirs. Petiole 30-45 cm, long,
with two grooves near the rachisimrachis about 40-55 cm. long,
. rounded below, with two grooves above even in living material,
Leaflets, when large, 12-15 on eacﬁ side, opposite or alternate,
oboéghte,roften with 1 or 2 deep notches at the tip, cuneate below;
closely and finely serrulate near the apéx, distently serrulate
farther back, entire in the lower half; serrulstions often Solon
lower margin of broadest leaflets and asbout 15 on upper marging
14-16 cm. leng, 2.5—4.5 cn. wide, upper and lower leaflets no}
much smaller than the rest; veins 50-70. Hany plants of coning age
have smaller leaves with leaflets 15-25 on each side, linear-lanceo-
late, serrulations half as numerous as on larger leaflets, 10-20
cn. long, 1-1.2 cm. wide, and with 20-35 veins. AL1 intermediate
conditions occur between broedest and naérowest leaflets.

¥ale cones single or up o 60 on a much branched plant,
¢ylindrie, dark brown, tomentose, 7-10 cm. long, 1.3-2.5 cm. in
diameter; peduncle 4-12 cm. long, often with several scmles.
Wlerosporophylls in 10-12 vertical rowﬁz'ls—zo in:::i:-q the top
4~5 mm, wide and £-% mm, high. DMicrosporangis in tweo Eroups of“

about 15 each, nearly all in sori of 2. Female cones single or

» e - —
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#-5 on a branched plant, ovoid or cylindric, with a sharp conic
sterile tip about 2 cm. high, dark, short tomentose, 8-10 cm.
long, 5-8 cm. in diameter; peduncle usually 6-8 cm. iong. Top
of megasporophylls up to 3.5 em. wide, 2 cm. high, with a
slightly depressed area in the center. Seeds dark blood red,
2-£.5 cm. long, 1.3-1.7 cm. in diameter; stony layer 1.4-1.8
cm. long, 1.2-1.8 cm. in diameter,

Geographic distribution: Most abundant in Puerto Rico, wheré
it-appears west of San &uan, through Bayamgn, Vega Baja, Manati,
and Arecibo, not growing far from the coast and always in a lime-
stone region. In Cuba, rather abundant in the extreme eastern
pert of Oriente at Maisi. Also in San Domingo and Jamaica. The
specles is so variable that, under different names, it mey be

widely distributed throughout the Caribbean region.,



L

-

12, Zamia media Jecq.
Jacquin, Ne J., Hort, Schoenbr. 3:77 (1798); Miquel, F. A.
W., Prodg. Syst. Cycad. 13, 25 (1861); Britton, N. L., and
Wwilson, P., Sci. Swrv. Porto Rico and Virgin Is. 6‘2350 (1928).
Stem tuberous, subterranean, subcylindric, 12-30 cm. long,'
4-11 cm. in diameter, simple or branched, smocth. Leaves often
only 5 or 6 on coning plants but as many as 18 on stems 30 cm.
long, 0.5-1.5 m. long, glabrous. Petiole 20-80 cm. long, terets,
somewhat flattened above near the rachis, wnmermed; rachis 25-70
em. long, rounded below, flattened above with two shallow grooves.
Leaflets 12-35 on eaeﬁ side, opposite or alternate, linesr-
lanceolate, obtuse, seldom emarginate, narrowed at the base to
2-3 mm., sometimes entire but usually with a few blunt teeth, up
to 6 on the lower margin and 4 on the upper, the lowest not more
than 4 cm. from the apex; 12-18 cm. leng, 9-16 mm, wide, the uppexr
and lower leaflets not much smaller than the rest; veins 18-2&.
Male cones cylindric, light browm or gray, short tomen;ose,
5=-7 c¢m. long, 1l.5-2 cm. in diameter; peduncle 4-5 cm. long, tomen-
toge, Mierosporophylls in 8-13 vertical rows of 8-12 each, the
top 6 mm. wide and 3 mm. high. Microsporangia in two groups of
10-14 each, mostly in sori of 2. Female cones cylindric, gray,
tomentose, the larger ones 8-10 em. long, 4-5.5 cﬁ. in diameter;
peduncle 4-6 cm. long. Megasporophylls in & vertical rows of €
each; the top 3 cm. wide, 1.5 cm. high, depressed and slightly
darker in the center, Seeds red, 2.5 cm. long, 1.3 cm. in diam=-
etér; stony coat ovoid, 2.2 cm. long.
Geographical distribution: The most widely distributed of all
Cuban species of Zamla, more or less scattered from Matanzas to
Oriente, as well as on small islands north of Cuba. Abumdant

around Coamo Springs, Puerio Rico, and extending northward to

L T an - . -~ - -t
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"1€&E3& portoricensis Urban

Urbsn, I., Symb. Antill, 1:201 (1899); Britton, N. L., and
Wilson, P., Sci, Sﬁrv; Porto Rico and Virgin f;;. 95?330 (1926),

Stem tuberous and subterranean, often branched in larger
plents, in unbranched plants larger in the middle and tapering
slightly toward both ends, 30-45 em. long, 4,5-7,5 cm. in diam-
eter, with sharp leaf scars. Leaves 5-7 in a crown on wnbranched
plants, occasionally up to 10, 0.5-1.5 m. long., Petiole 20-80
cm; long, wnarmed; rachis 20-80 cm. long. Leaflets 15-35 on each
side, 0p§osita or alternate, linear, obtuse or sometimes enarginete,
narroved at the base, entire or minutely énd bluntly serrulate near
the apex with up to 12 teeth on the lower margin and'up t0o 6 on the
upper; 10-25 em. long, 1-2 cm. wide; veins 20-30.
' Male cones cylindric, rounded at the apex, light brown, tomen-.

tose, 5~8 cm. long, 1.4-1.8 em. in diameter; peduncle £-10 cm. long,
17-19 e}

Mierosporophylls is 10 vertical TOWS, Gimiiesyme——my top 6 mm.
wide, 3 mm. high, light brown in the center with s light gray border.

Microsporangia‘in two groups of 10-15 each, nearly all in sori of 2.

b)
Female coneqﬁéight browm,{the sterile tip slender and up to 1.5 cm.

long,\ 6-11 cm. long, 4-5 cm, in diameter, Top of megasporophylls

$.2 cm, wide, 1.4 cm, high, slightly depressed and darker in the

center. Seeds red, 2-2.3 cm. long, 1.5-1.7 cm. wide; stony coat

1.2-1.8 cm, long, 1-1.5 cm. wide, very smooth, usually with'only 5

or 6 bundles distinguishable only at base and without a corone.
Geographic distribution: Probably confined to the dry southwest-

ern part of Puerto Rico, at its best between Ponce and Penuelas and

exfending almost to Mayagﬁsg; the most xerophytic of the three Puerto

Rcan species of Zamia,



Iy ?-a.uﬂ.e. furfuracea Ait.

Aiton, W. T., Hort. Kew, lst ed., 3:477 (1789), Sims, J.,
Bot. Mag. 45: %, 1969 (1818) °

Stem tuberous, subterranean, cylindric, up to 75 cm, iong
and 20 cm. in diameter. Leaves up to 40 ih'a branching plant,A
1.5-% m, or more in length, furfuracequs below with reddish brown
hairs, Petiols 70-105 em. long, rounded below, flattened above
and in upper half with edgeé elevated, spiny, very rarely smooth.
Rachis 75-125 cm. long in large plants, roﬁnded below, flat abovse
and with edges raised in lower half, considerably elevated between

the two rows of leaflets in upper half, nearly free from spines
except in lower part., Leeflets 10-15 on each side, opposite or

alternate, verj thick and rigid, obovatéuoblong{;upper margin -

rather convex, lower rather straight, obtuse or irregular at the
apex,nuné:uall; attenuate at the base, the upper third with numer-
ous small blunt teeth, as many as 30 teeth on the upper margin and
a few less on the lower; largest leaflets 16-18 em, long, 4-6 cm,
wide, the upper and lower ones ‘smaller; veins 60-90.

Male cones cylindrie, light browm, densely tomentose, 7-10 cm.
l.8-2.2 cm. :Ln diameter. Microsperophylls in 10-12 vertical rows / "6’
18-20 insa-nn-y the top flat, 5-7 mm. wide, 2-3 mm. high. Micro-

sperangia in two groups of 15-19 each, single or in sori of 2,

Female cones cylindric,{gray, rufous tomentose,{the sterile tip about

£ cm, long,)16-23 cm, long, 5 cm. in dlameter; peduncle 30-37 cm,
long, densely tomentose. legasporophylls in 10-12 vertical rows/c%;

14 or 15 m-:, the top 1.5 cm. wide, 1 cm. high, the upper edge
Projecting and both upper ind lower edges slanting inward to a narrow
and usuall crescentic depression. .
7 P HQ‘V\GLHI\M u-QWU m.:_ cﬂAxJ
~ Geographic distributicn: lMexico, near Veracruz,AColombla,
‘edpllln and vicinity. Introduced into cultivotioen in England as

earlv as 1AM

v



15. 7amia sylvatica Chamberlain

Chamberlain, C. J., Bot. Gaz. 81:223 (19286),

Stem subterranean, 30 em, long, 13 cm. in diameter, Leaves
2= in a crowm, about 1 m, long, whitish puberulent below. Pet-
iole 20 cm. long, spiny, especially below; rachis 60-72 om. long;
with a few spines on the lower third. Leaflets 20-25 on each
side, long lanceolate, somewhat convex on the upper margin and
concave on the lower, tapering to a sharp tip and ‘o a cuneate
base 4 mm, wide, with 15-20 serrations on each margin mostly above
the middle of the leaflet; the largest 12-29 cm. long, 1.5-2.5
cm, wide, the upper and lower leaflets almost as large as the rest;
veins 25-58. Male cones not aveilable, TFemale cones eylindric,
obtusely tipped, light gray, pubescent, 10-14 cm. long, 4-5 cm.
in diameter, the pedwuncle about as long as the cone. Megasporo-
phylls in 8-12 vertical rows of 10-14 each, the top 1.4-1.7 cm.
wide and 7-9 mm, high, a transverse ridge sometimes extending.
nearly across. Seeds not available,

Geographic distribution: About 8 kilometers south of the
Papaloapan River at Tuxtepec, Mexico, State of Qazaca. Dioon
spinulosum oceurs in great abwndance a few kilometers beyond.

The above description differs in several particulars from
my earlier description, although both wers made from the type
plant, the only one yet knowq:A\In the former description the

———

- petiole is smooth, there are more and larger leaflets, more

veins, and the top of the megasporophylls is quadrangular and
the transverse ridge quite marked., In its native habitat, a
swampy place in a dense tropical rain-forest, the temperature

reaches 50 degrees Centigrade in HMarch and 55 degrees in the

The plani has been growing under the usuaiigreenhouse

conditions for more than 30 years,




16. 7amia mex}cana Miq.h‘\_\\\
o I+ loddigesii Mig. (?) ~

e - - -

Gfiquel, F. A. W., Tijdsch. Nat. Gesch. 10175 (1842)3> Prod.
Syst. Cycad. 12, 13, 24, 25 (1861).

. Stem tuberous, sﬁbterranean, eylindric, 20-30 cm. long, 8-10
cm. in diameter in unbranched plants, greater in brenched pléﬁts.
Leaves 7~10 on each branch, up to 1 m. long, dark green, glabrous,
Petiole 30-40 cm. long, broad at the base, rounded below, slightly
depressed above near the base, higher up with two shallow grooves
and & rownded elevation between them, spiny below, less SPiny esinsesny
higher up. Rachis 25-55 em. ;ong, roundeq below, with tvo grooves
ebove end an elevation betwegn the two rows of leaflets, with a few
spines in the lower half, Leaflets 14-24 on each side, mostly
opposite or subopposite, 2t least in the upper helf of leaf, lenceo-
lateb-yiia-nm-;qneau&atnﬁ straight or nearly so, acuminate,,
nerrowed at base to 4 mm., with 10-15 teeth on each margin, generally
with‘a few more teeth on the lower margin than on the upper and
nearly all on the upper third of leaflet, slightly revolute; largest
leaflets €27 cm. long, a2 cm. wide, end with 2%;35% veins; the
upper and lower leaflets shorter than the rest.

iale cones cylindric, grayish tomentose, 7—10'cm. long, 2-2.3
cn,. in diameter; peduncle 5-7 cm, long, tomentose. iHierosporophylls
in 12 or 13 vertical rows of 18-20 each; the top 5-7 mm. wide and
& mm, high, with a central transverse depression., WMicrosporangia in
two groups of 15~20 each, nearly all in sori of 2. Female cones
eylindric, the sterile tip about 5 mm. high, grayish tomentose, 5-8

! 4
cm. long; peduncle usually somewhet longer than the cone. Top of Niéﬂﬂfdnqﬁﬁﬁé

8 mm. or more wide, transversely concave, Seeds red,




/93
Geographic distribution: Introduced into cultivation from
'near Veracruz, lexico." The plaﬁt upon which most of the fore-
going description is based is a male specimen in the Garfield
Park Conservatory, Chicago. It is a vigorous plant and bears
cones nearly every year, It ﬂas been under observation by the

author for more than twenty years,

ltiquel's descriptions of 7emia mexicans and 7. loddigesii are
very inadequate and do not permit these species to be distinguished
from each other or from certain others occurring in the same region,
Z. loddigesii is described as having spiny petioles, leaflets 5-22
on each side, narrowly linear-lanceolate, straight or nearly so,
acuminate, spinulose~serrulate in the uppér fourth (rarely in the
upper half or three-fourths), about 20 om, long and 8-12 rm. wide,
Paul C. Standley, in Contr. U. 8. Nat. Herb. 23Vi49-50 (1920),
regards 7. mexicana and 2. loddigesii as the same, and states that
the leaflets are 15-30 mm. wide and have 18-30 or more veins, He
gives the distribution as "southern Mexico and Guatemala,?

The author and the editor have examined all the specimens,
labeled 7, loddigesii, which are in the herbarium of the Chicago
Natural History Museum. Practically all are sterile and consist of
a single leaf or only part of a leaf. These represent collections from
Mexico (Yucatan), Britich Honduras, Gustemala, and Honduras, Their
range of variation is much too great for all to be ineluded in the
same species, Until more knowledge, bssed on careful field studies,
is forthecoming, it would be.futile to attempt to define 7. loddigesii

or several other inadequately described'species from the same region.
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l?.ge§£§ spartea A. DC.

De Candolle, A., Prodr. 16%:520 (1868).

Stem tuberous; subterranean, 12-30 cn, long, 6-8 cm. in diam-
eter. ILeaves 3-10 in a crown, 30-100 cm. ioﬁg, glabrous., Petiole
20-50 cm. long, terete or sometimes slightly flattened above, spiny
especielly below; rachis 15-50 cm. long, rounded below, elevated
between the two rows of leaflets, with a few spines on the upper
side. Leaflets 7-20 on each side, opposite or rarely alternate,

a
narrowly 1anceolate, closelv serrulate in upper third and with not,

_ more then 2 or 3 teeth on each margin below the middle, revolute;

leaf with a small number of large leaflets or a large number of
smaller ones, the largest 14-22 cm. long and 2-2.5 cm. wide, the
top and bottom leaflets smaller then the rest; veins 30-40,

Male cones solitary or 2 or 3 together, cylindric, light gray,
densely tomentose with short reddish yellow hairg, 6-9 om, long,
1,5-2.3% om, in diameter; pedwmele 5-10 cm. long, tomentose, oftag
with a few scales., ¥icrospororhylls in 9-11 vertical row;§:12-15
x;:::é;mq top 6~8 mm. wide, 3-5 mm. high, with a narrow transverse
depression in the middls. Mierosporangia in two groups of 10-R0 -
each, mostly in sori of 2. Female cones usually solitary, ellipsoid,
the sterile tip short end blunt or lacking, yello wish gray, densely
tonentose with short hairs, 4-6 cm. long, 4~5 ¢m. in dlameter~
peduncle 4-6 em. long, tomentose. Megasporophylls in 6-8 rowsh 5
or 8 iﬁﬁ:fnnﬁg top convex above and concave below, 8-15 mm. wide,
8-10 mm. high, with a transverse depression in the middle. Seeds__-
oranpge-red, )

Geographic distribution: Abundaﬂt at ?acuapéi and Huatusco,

about 100 kilometers west of Veracruz, Mexico; also farther south

near Acayucan, Verapa, and Chimalapa, and at Verapaz, Guatemala.



‘S'Q;ﬂii gutierrezii fauv,,
A ,/
e 7. lucovena Reitt)
\i?,Sauvalle, F. A., *nal, hcad Cienc, Mat, fabana 5.54 (18e8);
:7 Britton, M. L., Bull. New Vork Bot Gerd. 5:311 (1909); Britton,
Yo L., and Millspaugh, &, F., Bahama Flora, p. 463 (1920).
Stem tuberous and subterranean, 20-30 cm, long, 6-10 em. in
oftn tranchud, | ‘
diameter,h Leaves 4-8 in a crown, about 1 m. long, glabrous, |
Petiole 40-60 cm. long, subterete, spiny; rachis 20-60 cm, long,
rounded below, elevated above between the two rows of leaflets,
with a few spines in lower part. Leaflets 8~186 on each slde, o
opposite in upper half, subopposite or alternate below, 1anceo—x
late, abruptly acuminate, tapering at base to 3 mm., characteris-
tically serrate, the teeth sharp and close together toward the apex,
far apart toward the base, often with a toothed shoulder about 3.5
cm, from the tip; largest leaflets 20-25 cmy’ long and §?§'5 cn.
wide, the upper and lower oﬁes about as large as the rest; veina
25-40.,

Hale cones cylindrie, greenlsh, 5-6 om. long, 1.4 cm. in diam-
eter., Top of microsporophylls 5 mm. wide and 2 rmm. high, Female
cones cylindric, bluntly tipped, greenish, smooth, slé?n. long, 3~4
cm. in diameter; peduncle 18 cm, long, smooth, Vegasporophylls in

MW’ -
€ vertical rows, 7 in a row, the top 18 mm. wide and 7 mm. high,

Fa

) a.
Ceographic distribution: Oriente, Cuba, near Bargcoa; also in
Pinar del Rio, near Vifiales; reported from Jamaica and the Bahamas,

This species does not oceur in Puerto Rico.

-
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19. Zamia ulei Damm,

Demmer, U., Verh. Bot. Ver. Prov. Brandenburg 48:116 (1906) ;
Ducke, A., Arch. Jard. Bot. Rio de Janeiro 1:9 (1915) end 3:19-20
(1922), Arch. Inst. Piol. Veget. Rio de Janeiro 2:27 (1935).

Stem tuberous. Lesves few in a crown, up to 1.5 m. long.
Petiole 1 m. or more in length, terete, armed with numerous
spines 1~4 mm. long; rachis 30-45 cm, long. Leaflets up to 18
on each side, subopposite or alternate, linear-lanceclate or
ovate-lanceolate, subfalcate, acitte or acuminate, narrowed at
the base to § mm,, with 12-15 teeth near the apical end, up to
50 em. long and 7 em. wide, often much narrower, weins up to 60,
Male cones several, up to 10 cm. long, 1.5 cm. in diameter;
pedwmcle 6~8 cm. long, with reddish brown hairs., Microsporow
phylls in 12-16 vertical rows, strongly elevated at the top, the

dorsal face very small; Female cones single, cylindric, the .

sterile tip conical and 1.2 en. high, 20 cm. long, 6 cm. in diam- ,

eter; peduncle 3 om. long., Megasporophylls in 9-15 vertical rows
of 13 or 14 each; the top transversely concave, 22 mm. wide and
12 mm. high. BSeeds ovoid-oblong, nearly triangular, red, 15 mm.
long, & mm. in diameter.

Geographic distribution: Brazil——in western and central
Amazonas near Cachceira on upper Jurus River, Boca de Hoa near
Leticia and Jurimeguas, Tarapoto near St. Antonio with 2. lindenii
Regel, Huallaga near Shapaga.

Ducke (1915, 1922) describes two new Brazilian species from
tﬁe State of Para—-Z. lecointei, ocourring among rocks in the falls
of the"Cacheeira do Inferno," of the Erepecurﬁ River, a tributary
qf the Trombetas; and Z. obidensis, growing in open woods on hills

hear the Branco River, northeast of Obidos. Later (1935) he makes




i
!
|

17

2. lecointel & subspecies of Z. ulei, pointing out that it differs
only in having very narrow leaflets (1~1.5 cm. wide). At the same
time, Ducke regards . obidensis, previously described from a

young plant, as identi-zal with subspecies lecointei, when individ-

uals of the same age are compared.




20,7amia poeppiginne Mart. and Fichl,

Martius, X, P, F. von, and Eichler, A, W,, in Nartius' Flora
Bras. 4%{414 (1863).

Stem creeping, usually on fallen trees, ILeaves rich green
end glabrous, Petiole acutely triangular, wnermed, glabrous,
Leaflets 12-14 on each side, subopposite, lanceolate, broadly
falecate, acute, narrowed at base to -;f-::-‘-.., serrate, especi-
ally in upper part and along lower margin, 15-55 cm. long, 2-4
em. wide, veins 20-40. Male cones solitary, long cylindrie,
about 25 cm. long and 4 om. in diameter;q-i-nnininp peduncle
8 ecm. long, pubérulous. Microsporophylls in 14 vertical rows of mne
&z 50 each, the top truncate conical, Seeds red.

Geographic distribution: Eastern Peru, on decaying tree stumps;

southwestern Colombia—near Buenavista, Barbacoas, on rich humus

in shady woods.



21, m tuerckheixgii Donn. &m.

Smith, John Donnell, Bot. Gaz. 35:8 (1903).

Stem pendent at first, becoming erect, 1.5-3 m. long and
20 cm. in diameter, sometimes forked. Leaves about 1.7 m. long,
dark green and glabrous above, paler beneath, Petiole and base
of rachis sparsely and minutely spiny or wnarmed; rachis tri-
angular in transverse section, nearly 1 m, loeng, Leafleté
about 14 on each side, subopposite, broadly oblanceolafe, abrupt..
ly and shortly acuminate, narrowed at the bese to 3-5 mm.,entirs
18-24 cm, long, 4—6 cm. wide, with about 40 veins. Male cones
narrow cylindrie, aplculate, pale brown, about 14 cm, long and
R.5 cm. in diasmeter, the peduncle half as long as the cone.
Mierosporophylls in about 24 vertical rows of about 3§ each,
the top sbout 4 mm., wide and 3.5 mm. high, with a trncate-pyramidal
elevation square in outline. Merosporangia in two grﬁups of.
9-12 each separated by a narrew median line. Female cones
¢ylindric, cuspidate-acuminate with a sterile tip about 3 cm.
high, about 18 cm. long and 6 cm. in diameter, the pedumcle about
2 cm. long. Megasporophylls in about 9 vertical rows of about 9
each, gray tomentose, abowt 3 cm. wide angd 1.4 cm, high, with a
harrow transverse groove. Seads obovoid, scarlet, 2 cm., loﬁg,
15 mm. wide.

Geographic distribution: Alta Verapaz, Guatemala; also in

British Hondwuras.




Plels

22, Zamia obligua A. Braun _
Braun, A., lonats. Akad. Wiss. Berlin, p, 376 (1875);
13 ;
Hooker, J. D., Bot. Mag. Bdm t. 7542 (1897),
Stem cylindrie, erect, slender, up to 2.5 n, high, 30-80 cn,
in diameter., Leaves 60-90 cm. long, Petiole long, unarnmed, or
with a few scattereg spinesg, A

Jtomentose at first, becoming glabrous; rachis unarmed. Leaflets

about 6 on each side; ovate, ovate-oblong, or ovatealanceolate;
: with a petiolule up to 12 mm, long, )

usually caudate-acuminate,A,ﬁiiﬁip sharply subspinulosely toothed
from middle to apex, 10-18 cm, long, 2-7 cm. wide; veins 20-50.
llale cones not available. Female coneg ¢ylindric, the sterile tip
conical end acute, pale brown, tomentose, about 15 em. long, 6.5
e, in diemeter; peduncle up to 3 ep. long, Megasporophylls in
6 vertical rows of sbout 10 each, the top about 3 ¢m. wide and
1.cm. high, truncate or slightly concave,

Geographie distribution; Colombia——Cape Corrientes. Relsated

Alt,
to Z. furfuraceaAFnd_g. skinneri Warsz,




=

2is 1s a form that is never used in taxononic papers,and should be
:nanged. The references should be associated with the binomials,for
here are thre different names andemch has one reference, My
wiggestion in this and similar ceses ( if there are others) is as

tlliows: N -

23.%ania chigua Seem,

et e C e 7 .

ot. Voy.Herald,pp. 201, 253 ( 1e54), - _
enia lindleyi Warez. in 0Otto and Dietrich Allg. Gartenz. ;9’:'146.(1851)

axia _1indleyana Warez. in Vendl. Ind.Palm., p.35. .( 1854),

If  this-work be published with the cltations confused as hetwean
"s accented names and the synonyms it will raise a storm of protest.

Suspect the strange form accepted ( which is utterly foreign to this

it




tyve of botanical literature,was due to the fact that neither the author
nor the editor was fanmiliar with taxonomic usage. I feel very zixx
strongly indeed regarding this matter,for i1t is illogical,untrue,and
utterly nisgeading. In this and é&nd &Ekx all of the similar cases
proper adjustment _must be made and every taxocnomist will sgree with
me. I suggest that you consult with Paul C.Standley at the Chiesago
Yuseun of latural History,who could supervise the necessary changes

in the manuscript cr would know of sonmeone,like Dr.Sherff, who could do
s0. . Unless this be done I ,for one,would strongly recommend that
publication be deferred, This type of citation simply does not

oceur in taxononic literature,and should not be fostered for it is

an utterly absurd innovation.
' E. DM
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23, 7amia chigua Seem.
D I T o
Z. lindleyi Warsz,
7. lindlevans Varsz,

Seemann, B., Bot. Voy. Yerald, pp. 201, 253 (1854); Warszewics,
u, von, in Otto and Dietrich Allg. Gartenz. 19:146 (1851); and in
.endland's Ind, Palm., p. 53 (1854). ‘

N Ml v

Stem c¢cylindric, e=Em 20 cm, h:hq 13 cm. in diameter. lLeaves
about 10 in a crom, 80-120 cm. long, vivid green. Petiole about
€0 cm. long, terete, very spiny; rachis terete but with two grooves
along the upper side, spines numerous near base, fewer near apex,
tomentose at first, becoming glabrous. TLeaflets up to 69 on each
side, elternate, ovate-lanceclate, falcate, acuminate, contracted
at base, the margins bearing a few teeth so small as to be almost

1020 tm. Long | Io=Ib mam, daide -
imperceptible;l\veins about 16. Male cones subcylindrie, brown,
tomentose, 9-13 cm. long, 2.5 cm. in diameter; peduncle 4-8 cm. ' -
long. Microsporophylls in 18-21 vertical rows of 27-32 each.
Femzle cones not available.

Geographic distribution: Panama—islands at mouth of San Juan
River, in Darien; also in western Veraguas, Colombia.

g N
‘-*v...c‘ <
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ZH.ngég_muricata willd. "
Willdenow, X. L., Spec. Plant. 4:847 (1805); Xarsten, f.,

Abhandl, Akad. Wiss. Berlin 183-219 (1856).
Stem cylindric or ovoid, low, rarely up to 15 cm. high and

12 em. in diameter, sometimes once or twice forked at top. Leavés

up to 6 in a crow, up to 2 m. long, glabrous, Petiocle more than

cne-half as long as the rachis, nearly quadrangular, with a shallow

groove along the upper surface and with small spines’ on the lower

side, glabrous. Leaflets 6«11 on each side, alternate or suboppo-

site, lanceoclate or ungQually oblong~lanceolate, acuminate, narrowed

at the base, serrate in the upper half, 15-20 cm. long, 2-4 cm.

wide, veins up to 50. Male cones usually 2-5 together, ¢ylindric,

8-10 cm. long, about 1.5 cm. in diameter; peduncle 20-Z0 cm. 1ong,4vvw£613~L.

Mierosporophylls in 8-13-vertical rows; mierosporangia in two groups

of 10-12 each. Female cones single{'EEEEEEEEE:Abrown, tomentose,

@th a sterile tip about 5 cm. high,)10-15 om. long, 2.5-4.om, in

diemeter; peduncle 6-8 cm. lgggjjfﬁggzéporophylls in 5-8 vertical

rows; the top about 15 mm. wide and 6 mm, high, slightly depressed

in the middle, Seeds ovoid, red, 3 cm. long, 2 cm. wide.
Geographic distribution: Colombia, between Santas Barbera and

Puerto Cabello; Venezuela, Caracas; Mexico, Oaxaca; possibly also

in Guatemala,



25, Zamia monticola Chamberlain

Chamberlain, C, J., Bot. Gaz., 81:219 (1926).

Stem an aerial, srmored, branched trunk reaching a hezéht of
80 cm. or more, 15 cm. in diameter. Leaves 20-30 in a crown, 1.3-
1.7 m. long, glabrous. Petiole 50-60 c¢m. long, rounded below,
somewhat flatiened above and near the rachié depressed with ridges
at the sides, very spiny near base, less spiny higher up. Rachis
up to 1 m. long, rounded below near the petiole and on the upper
side depressed in the center with ridges at the sides, nearer the
apex becoming flattened and fina;ly considerably elevated batween
the two roms of leaflets; somewhat spiny in lower half, smooth in
upper half. Leaflets 14-20 on each side, mostly alternate, lanceo-
late, arcuate, the lower border concave and the upper convex,
acuminate, narrowed at the base to 7 mm., revolute, some leaflets
nearly entire but mostly with 4-10 blunt teeth on the lower margin
and 2-6 on the upper; 20-25 e¢m. long, 3-3.5 cm, wide, the lower two
or three leaflets smaller; veins 20-30.

Male cones 3-8, cylindric, tapering to a blunt top, 12-16 cm.
long, occasionally up tc 22 cm., 4 om. in diameter; peduncle 10-17
em, long, HMicrosporophylls in . 16-18 vertical row:ﬁ;.zs—éo i:ﬂé-y
top 7 mm. wide, 5 mm. high, with distinet lines from the angles to
an elevated central part, Iliicrosporangia in two widely separated
groups of 10-16 each, mostly in sori of 2. Female cones not available.

Geographic distribution: Oﬁ mountain side near Jalapa, Mexico,
opposite the extinet crater of Naolinco, associated with Ceratozamia
mexicana. To date, only one specimen ha: been reported., It was
raised from a seed picked up in 1906 in the locality mentioned. It

has coned repeatedly and is now the largest plant in the University

of Chicego collection of seventeen species of Zamia,



%

26, EE&EE lindenii Regel

Regel, F. von, ex André, E., Illus, Hort. 22;:2% (1875),
Gartenfl. 25:141 (1874), |

Stem cylindric, 1-2 m, in height, with prominent leaf
scars, Leaves 10-15 in a erovn, 1.5-2.5 m. long, glabrous or
somewhat puberulous, Petiole up to 2 m, long, terete, spiny,
sparsely tomentose at first, becoming glabrous; rachis terete,
spiny except in upper one-third, Leaflets 40 or more on each
side, opposite or subopposite, long lanceolate, subfalcate,
acuninate, narrowed at base to about 5 nm., sessile, dentate-
serrate in upper one-third, 20-30 cm. long, 2-4 cm, wide; veins
22-30 or more, distinct above. IHale cones cylindric, yellow-
brown, tomentose; top of microsporOphyl;s 4 mm. wide ang 5 mm,
high. TFemale cones reddish, tomentose, about 35 em. lomg and
8 cm. in diameter; pedunclé 8 cm. long. Top of megasporophylls
truncate-pyramidal, flat, 12 mm. wide. Seeds obovate, orange-
red, 2.5-5 cm, long, 1.5-2 cm. in dismeter,

Geographic distribution: Feuador—coastal plain, foothills
of Cordillera Occidental, Fl Entable near Haréhjal, between Puente
de Chimbo and Bambacagua, Pellatanga; Brazil—Amazonas, near St.

Antonio,



27. Zamia pseudoparasitica Yate§)

7. roezlii Regeﬁ" -

-

_?Yates; Jey in Seemann's Bot. Voy. Herald 202, 253 (1854);
“Regel, E. von, in Linden's Cat. no 9010 (1873), Gartenfl. 25
141 (1876); André, E., Illus. Hort. 20:126 (1873).

Stem cylindric, robust, 1-3 m. high. Leaves up to 2 m.
long, suberect, glabrous, Petiole S0 cm. long, terete, wmarmed
on yomg plants, later with scattered or crowded épines; rachis
éemiterete, rarely with scattered spines. Leaflets 25 or more
on ‘each side, opposite or alternate, lanceolate, sinuate-falcate,
long acuminate, cuspidate, tapering at the base, entire, 35-50
cm. long, 3-4 cm. wide, with about 18 prominent veins, Male
cones cylindric, light yellow-brown, pubescent, 18 ecm. long,

3 em. in diameter; peduncle about 10 em. long, tomentose,
Microsporophylls in about 35 vertical rows of 40-50 each; the
top 4 mn. wide, 4 mm. high, with & trincate—conical raised
center. Female cones cylindric, obtuse, 40 cm. long, 12 cm.
in diameter. Seeds bright scarlet. -

Geographic distribution: Chagres s Panama; Buenaventwura,
Colombia; Ecuador; also on eastern side of Andes in Peru,

Growing epliphytically on tree trimks.

204



28, gﬁgig_skinneri Whrsz.l

Warszewicz, M. von, in Otto and Dietrich Allg, Gertenz. 19:
146 (1851); Seemann, B,., Bot. Voy. Herald 202, 252 (1854); Hooker,
J. D., Bl Mag. 87: t. 5242 (1861).

Stem fpatie subterraneanrput often growing 60 cm. or more
above the ground, usually 30-40 cm. long, 6-9 cm. in diameter,
smooth but strongly marked transversely with leaf scars. ILeaves
6-10 in a crown but often up to 15-17, up to 1.5-1,8 m. long,
bright green and glabrous. Petiole 50-85 cm. long, subterete,
grooved above, with many coarse spines; rachis less spiny than the
petiole, sometimes nearly smooth in upper half, Léaflets 6~12 on
each side, sometimes up to 16, opposite or subopposite, rather

~thin, broadly lahceolate, tapering to a slender sharp apex, narrowed
at the base to 5-7 mm., sharply and distantly serrulate with 10-12
teeth on each border and not more than 1 or 2 of them ﬁelow the
middle of the leaflet; 20-35 cm. long, 5-10 cm. wide, veins.20-3§,

extremely prominentﬁé/‘

2L

\;i;obably no cycad has more conspicuous veins,

Mele cones usually 3-5, cylindrie, slightly tapering towerd
apex ani base, light yellow-brown, tomentose, 5-9 cm. long, 1.5-2
cm. in diameter; peduncle 5-8 cm. long, somewhat angular, tomentose,
Microsporophylls in 11-15 vertical row:i R2=30 ﬁﬁ:fi--, the‘top
4 mm. wide, 2 mm. high, with a truncate-conical raised center.
liicrosporangia in two groups of 6-8 each, ususlly in sori of 2.
Femole cones single, cylindric, with & rounded sterile tip 1.5 - :.
cm. high,‘orange-brown, 15-20 cm. long, 5-7 cm, in diameter;
peduncle 10-13% em. long,'tomentose. Megasporophylls in 9-11

ot sk ,
vertical rows, 8-11 iwesmeesty the top 2-2.5 cm, wide, 1.5-1.7 em.



€.c.
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with a slight median depression and rather definite lines leading
to it from the six a.ngles.l Seeds reddish with some orange, 2,5-
2.8 cm. long, 1.2-1.4 cm. in dlameter; stony coat 2.2-2.5 cm. long,
1-1.2 cm. in diameter, very smooth, with 4 or 5 bumdles recogni.zable
only at the chalaza,

Geographic distribution: Panams—Isthmus of Derien, Promendemy
Gorrientes, Providence Island, Boca del Toro, Santa Rita Trail.
Costa Rica—Jet forests of the Atlantic Coast, ascending to 900 m.
at Pejivalle and 0 700 m. in the mowmteins of Guanacaste; along
the Reventazon River at Las Aﬁimas, near Turrialba, ¢
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_ e
29, Zamia wallisii A. Braun

Braun, A., Monats. Akad. Wiss. Berlin, p. 376 (1875); Hooker,
J. D., Bot. Mag, 116: t. 7103 (1890). °

Stem about 15 cm. high, cylindric, partly subterranean.
Leeves few, appearing singly, light green and glabrous, Petiole
60-90 cm. long, terete, spiny, sparsely pubescent, becoming glab- .
rous. Leaflets 2-8 on each side, elliptic to oblanceolate, acute;
cordate or acute at base, With a petiolule up to 7 cm. long,
margins toothed in upper third; 30-50 cm. long, 10-25 cm. wide;
veins up to 70. Male comes clustered, cylindric, 5-6 cm. long,
tomentose; pedwunele short. Microsporophylls with a concave top.
Female cones not available.

Geographic distriﬂﬁtion: Colombia. Pelated to Z. gkinneri

Warsz.
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Use Filg. 82 from Chamberlaint's GYANOSPERMS
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Use Fig. 67 from Chamberlain's GYMNOSPERMS or
Fig. 25 from THE LIVING CYCADS

Use Flg. 71 from Chamberlaints GYMNOSPERMS or

Fig., 23 from THE LIVING CYCADS

Use Fig. 10% from Chamberlaein's GYMNOSPERMS
Use Fig. 19 from THE LIVING CYCADS

Use Fig. 110a from Chamberlain's GIMNOSPERMS



Fig. l.—Fngephalartos longifoliws: at van Stasdens, near

Port Elizabeth, South Africa,
Fig. 2.—=Cyces revoluta: wnusually large specimen, about

10 meters tall, at Mine, Province of Izu, Japan.

Fig. 3.--Stangeria paradoxa: at East London, South Africa,

Fig. 4.=~~7z2nnia floridana: female plant, with seedlings grow-

ing at base of lesaves, at Miami, Florida.
Fig. 5.—Dioon edule: photograph of surface view of apex of
- stem, showing a cone dome with its bwmdles going to a cone and,
to the left of it, a similer series of bundles going to the new
apex, which is producing leaves; pelow is a cone dome with some
of the bundles cut across.—After Chamberlein,

Fig. 6.—Dioon spinulosum: photograph of surface view of top

of a large plant cub longitwiinally through the middle. The
second cone dome from the top shows the peduncle of the cone,
Part of which caﬁ be seen in the cone dome just below it and in
the ishest one; one-~half natwral size.—After Chamberlain.

Mg. 7.~—Cycas circ;paiiéz new crown of leaves growing up

through cromn of megasporophylls, in the University of Chicagd

greenhouse,

Fig. 8.—Encephelartos frideriei-guilielmi: cluster of

female cones at spex of stemj Queenstom, Soﬁfh Africa.

Fig; 9.,—Macrozamia moorel: male cones borne in axila of

leaves; Springsure, Australia.

Fig. 10,~-Pamia silicea, from Isle of Pines,ACuba. Length
of stem, 16.5 cm. |

Fig. 11.—Diocon edule: portion of trunk of an old plant,
showing armor of leaf bases. The trumk is smaller below than
above, It shows three zones, marking prolonged dormant periode.-—

From Chamberlain, The Living Cveads (University of Chicago Press).
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Fig. 12.,—Microcycas calocoma, near Consolacion del Sur,

"Cuba,
Flg. 13.——IEncephalartos friderici-guilielmi, near Queenstown,

South Africa,
Fig. 14.~-Dioon edule: female plant, at Chavarrillo, near

Jalapa, Mexico. The trunk is about 1.5 meters in height and about
1,000 years old.

Fig. 15.~—Cycms media: transverse section of'sﬁem, showing
growth rings. Diamster of stem, 19 cm.

Fig. 16.—Cycas pectinata: transverse section of sten,

showing growth rings. Diemeter of stem, 20 cm.

Fig. 17.——Dioon spinulosum: transverse section of stem,
showiné zone of wood the widest ever described in a cycad.
Diameter of stem, 33 cm. The growth rings show faintly.—-From
Chamberlain, The Living Oveads (University of Chicago Press).,

Fig. 18.—Dioon edule: new crown of twenty leaves, the
longest, 45 cm. in length.

Fig. 19.~-Dioon spinulosum: new crown of leaves nearly

erect, the previous crown nearly horizontal.

Fig. 20.—Vernation in Macrozamia denisoqg; (A), Cycas

circinalis (B), Zamia floridana (C), and Stengeris paradoxa (D).

Fig. 2l.—Diocon spinulosum: juvenile leaves at left, adult

leaves at right.

Fig. R2.—Cyéas revoluta, at Huntington Botanical Gardens,

San Marino, Celifornia. From a photogreph by A. W, Haupt.

Fig. 23.—Cycas revoluta: male cone, 35 cm. long, at Los

Angeles, Californie. From a photograph by A. W, Haupt.
Fig. 24.—Cyces revoluta: compact crown of megasporophylls,

at Los Angeles, California. From a photograph by A. W. Haupt.



Fig. 25.—Cycas revoluta: expanding crown of megasporophylls,

at Garfield Park Conservatory, Chicage.
Fig. R6.—Cycas revoluta: wegasporophylls, about one-half

natural size,

Fig. 27,—~Cycas pectinata: microsporophyll, twice natural size.

Fig. 28.—Cycas wadei: megasporophylls and seeds,
Fig. 29.—Cvcas wdulata: leaflets near apex of leaf, about
one-half natural size.

Fig. 30.—Cycas mndulata: branching plant with crown of

megesporophylls near base of main stem and new crown of leaves
at top; in the Phipps Conservatory, Pittsburgh, Pennsylvania.

Fig. 31.—Cycas wndulata: megasporophylls, natural size,

Fig. 32,--0ycas cireinalis: male plant with cone, in the

greenhouse of the University of Chicago.
Fig. 3%3.——Cycas gcircinalis: male cone, in the Garfield Park

Conservatory, Chicage.

Fig. 34.—Cyeas circinalis: new crown of megasporophylls above,

older sporophylls hanging down below; in the greenhouse of the
University of Chicage. The new crown 1s about 35 com. high.

Fig. 35.—Cycas circinalis: crown of megasporophylls.

Fig. 56.—Cycas rumphii, in the Botanic Garden, Sydney,
Australia. ‘

Fig. 37.—Microsporophylls of Cycas rumphii (above) and C.

cireinalis (below), natural size.

Fig. 38.-=Cyces media: branched plant with two male cones,
near Freshwater, oueenSland, Australia,

Fig. 59.-—gx§g§_g§§égz\ﬁale cone,

Flg. 40.—Cycas media: female plant. with crown of megesporophylls;

at Frenchman's Creek, near Rockhampton, Australia.




Fig. 41.—Oycas media: cluster of meéas;:orophylls, Frenchman's
Creek, near Rockhampton, Australia. |

Fig. 42,—~Stangeria Erado:éa, at Ngoye, Zululantﬁ, South Africa,

Fig. 43.~-Stangeria paradoxa: leaflet with deeply incised margin.

Fig. 44.—Steangerie paradoxa: mele plant, at Manubie, Kentani,

Transkei, South Africa. From a photograph by Mrs. Sarah Van Rooyen

Webster, |
am

Fig. 45.—Stengeria paradoxa; female plent at Mpbie, Kentani,

Transkel, South Africa. From a photograph by Hrs. Sarsh Van Rooyen

Webster.

Fig. 46.~—Stangeris parsdoxa: male cone, about 14 cm, long,
exclusive of peduncle, o

Fig, 47.--Stangeris paradoxa: female cone, 21 cm. long.

Fig. 48.—Bowenia spectebilis: female cone, 14 cm. long.
Fig. 49.—Bowenis gerrulata: fully grown plant at Byfield,

near Rockhampton, Australia.

Fig. 50.-—Bowenia serrulata: a stem, showing profuse branching.

Fig. 5l.—Bowenias serrulata:; male cone, natural size.

Fig. 52.--Dioon edule: two male plants, with cones shedding
pellen; at Chavarrilio, near Jalapa, Mexico.

Fig. 53.—~Dioon edule: male cone, at shedding stage; University
of Chicago greenhouse,

Fig. 54.—Dioon edule: lateral and abaxial view of microsporo-
phylls, slightly enlerged.—After Chamberlain. '

Flg., 55.—~Dioon eduwle: female plant, at los Angeles, Californis,
with sn wnusually lerge c?me,- which is 43 cm, long.and £9 em. in

diameter. The leaves are 1.5 Wters long. From a photograph by

A, W, Haupt.




Fig. 56.—Dioon edule: female cone, at Huntingion Botanical
Gardens, San Marino, Califernia, From a photograph by William
Hertrich.

Fig. 57.—Lioon purpusii: a plant cultivated at Coronado
Beach, California.

Fig. 58.—Dioon pinoi: leaf and seeds collected by :C. A.
Purpus near Honserrato, Chiapas, Mexico.

Fig. 59.—Dioon madrense: male cone and microsporophylls,

from Los Mochis, Sinaloa, Mexico, The cone is 21 cm. and the
sporophylls 3.5 ¢m. long.

Fig. 60.=--Dioon spinulosum, on the Hacienda de Joliet, near

Tierra -Blanca, MNexice,

Fig. 61.—Dpioon spinulosum: leaflets from plant grown near

Sarasota, Florida.

Fig. 62.~—Dioon spinulosum: male cone, at shedding stage, on
plant grown in the University of Chicago greenhouse. The cone is
54 cm. long, the peduncle 6 cm. long.

Fig. 83.—Macrozamia denisonii, on Tambourine Mowntain, near

Brisbane, Australia. From a photograph by Mrs. Hilda Geissmann
Curtis.

Fig. 64.—Macrozemia denisonii; female plant with come;

Tambourine Mowntain, near Brisbane, Australia. From a photograph

by Yrs. Hilda Geissmann Curtis.
Fig. 65.--Macrozamia denisonii: male cone, shedding pollen, ai

Huntington Botanical Gardens, Sen Marino, California. From &

photograph by William Hertrich.

Fig. 66.—lacrozamis denisonii: female cone. From a photograph

by Mrs. Hilda Geissmann Curtis.




Fig. 67.—lacrozamia hopei: tall plant at Bellenden Plains,
about 30 kilometers from Cardwell, Queensland, Australia,
Fig. €8,—lacrozamis hopei: male cone, 21 c¢m. long; Daintree

River, Queensland, Australia. From a photograph supplied by
Department of Agriculture and Stock, Brisbans.

Fig. 69.—lacrozamis moorei; male plant. From a photograph

supplied by New South Wales Government Printer.

Fig. 70.—Macrozamia moorei; female cone, 70 em. long; Clarence

River, New South ﬁhlea. From & photograph supplied by New South

Wales Government Printgr.

Fig. 71.—Macrozamie reidlei:tall type, near Gibson's Sosk,
Western Australia. ‘

Fig. 7T2.,—Macrozaemia reidlei: plant with three male cones
beginning to shed pollen{ Cgawley,lﬁestern Australia., From a
photograph by Miss Alison Baird.

Fig. 73.—Macrozamia spirslis: female plant.

Fig. 74.—Mecrozamia spiralis: female cone. From a photograph

by B. E. Dahlgren.
Fig. 75.—Macrozamia spiralis: male plant. From a photograph
supplied by Department of Agriculture end Stock, Brisbans, Austfalia.

Fig. FG.-—Macrozamia micuelii: male plant; Frenchman's Creek,
near Rockhempton, Australia.

Fig. 77.—=Macrozamia miguelii: female plant.

Fig. 78 ,—Maerozamia migueliis: female cone,

Fig. 79,~-Mecrozamia heteromera: female cone, 16 cm. long;

Botanic Garden, Sydney, Australis,

Fig. 80.,~~Incephelartos brachyphyllus: male cone on left, 30

em. long, without peduncle; female cone on right, 16 cm. long,

without pedwmecle.




Fig. Bl.—Fncephalartos villosus: male cone, 55 cm. long,

exclusive of peduncle; in the University of Chicago greenhouse.

Fig. 82.—Incevhalartos villosus: female cone, 50 ¢m. long,

exclusive of peduncle; at the Huntington Botanical Gardens, San
Marino, California. ¥rom a photograph by A. W, Haupt.

Fig. 83.~—~Mcephalartos villosus: three views of megasporo-

phylls, natural size,

Fig. B4.—Encephalartos barteri: female plant with cone; from
a photograph by B. E. Dahlgren. '
Fig. 85.—Fncephalartos horridus, near Port Elizabeth, South

Africa.—~From Chamberlain, The Iiving Cycagg (University of Chicago

Press).
Fig. 86,-~Encephalartos horridus: male cone; at the Huntington

Botanical Gardens, San Marino, California. From a photograph by

#illism Hertrich.
Fig. 87.—Pncephalartos horridus: female cone, at the New York

Botanical Garden.
Fig. 88.—-Fncephalartos lehmannii, at Junction Farm, near
Cathcart, South Africa. Aloe in center.

Fig. 89.—Fncephalartos lehmannii: female plant with cone,

Capetown, South Africa.
)
Fig, 90.—Fncephalartos lehmannii: female cone at left, mele

cone at upper right, two microsporophylls at lower right,

Fig. 9l.—Incephalartos latifrons, cultivated at Brisbane,

Auvstralia,

Fig. 92.~—ncephalartos longifolius: male cone and microsporo-

phylls,
TFig. 93.~-Encephalartos altensteinii: male coney at the Huntington

Botanical Gardens, San Marino, California, From a photograph by
William Hertrich.



Fig. 94.—Fncephalartos altensteinii: plant with two female

conss falling apart in liberating seeds.
Fig. 95.,-—Pncephalartos hildebranrdtiis: female cone; at the

Lincoln Park Consefvatory, Chicago,
Fig. 98.—Icephalartos fridericiuggilielmi: male plant with
three cones; at the University of California, Los Angeles. From

a photograph by A. W, Haupt.

Fig. 97.-—Enceg§alartos friderici—guilielmi: male cone, 32 cm,
long, and microsporophylls., .
Fig. 98.—Mncephalartos ghellinkii, at Drakensburg, Natal,:

South Africa, From a photograph by W. E. Marrioctt.

Eig. 99.—Microeveas calocoma' Plant with branched stem, near

Consolacitn del Sur, Cuba.
Fig. 100 -—Microgzcas calocoma: plant with male cone, near

Consolacmon del Swur, Cuba,

Fig. 10l.—Microcycas calocoms plant with female cone.—After

Caldwaell,

Fig. 102.—lcrocyeas calocoma: microsporophylls (above) and

.megasporophylls (below),-adaxiél and lateral views; natural size.;—
Megasporophylls after Caldwell. '7 '
Fig. 103.~-Ceratozamia mexicana, near Jalapa, Mexico, across
from the extinet volcano Naolinco,
Fig. 104,—~Ceratozamie mexicana: male cone, 22 cm.'long withéut
the peduncle, .

Fig. 105,~~Ceratozamisa mexicana: two microsporophylls, twice

natural size,—After Chamberlain,

Fig. 106.—Ceratozamia mexicana; female cone, 25 cn. long,

exclusive of peduncle.




Fig. 107.—Ceratozamia purpusii: plant with male cone, at

Doheny Conservatory, Los Angeles, California. From a photograph

by A. W Haupt.
Fig. 108.—Coratozamia purpusii: msle cone, 22 cm. long,

exclusive of pedwncle. From a photograph by A. W, Haupt,

Fig. 109,—Ceratozamia purpusii: plant with female cone,
39 cn., long, at Coronade Beach, California.

Fig. 110.—~Ceratozamia purpusii: female cone, 20 cm., long,
 without the peduncle. |

Fig. 1ll.--Ceratozamia miqueliana: plant with female cons, at

Garfield Park Conservatory, Chicago.

Fig. 112.—Zamia floridane: plant with male cones, at Miami,
Florida. _ _
Fig. 113.—Zemia floridana: plant with female cone, at Miami,

Florida,

Fig. 114.—Zamia floridana: female cone. From & photograph by
W. J. G. Lend. | | |

Fig. 115.—Zamia apgustifolia: male plant with two cones.—After
Marie-Victorin and Leon.

Fig. 116.—Zamia sngustifolia: female plants, at Pildn, Oriente,
Cube. | | | |
J Fig. 117.-fZ§g§5.angggtifolia: male cones (left) and female cone
(right).—After Mérié—?ictorin and Ledn.

Fig. 118.~—~7amia angustisgima, at Santisgo de las Veg;s, Cuba,

Fig. 119.—72nia angustissima: stems and female cones, at Piléﬁ,
Ensenada de Mora, Cuba. Cones-are € cm. long, without the pedumcle.

Fig. 120.--Zamia pumila: male plant with two cones, these 7.5

cm. long, exclusive of peduncle.




Flg. 121.—7smia pypmsea: female plant with cone 2.5 em. long,

exc1usive of peduncle,

Flg. 122.—7amia kickxii: male plant with cone 5.3 cm. long,
exclusive of peduncle; Uhiversity of Chicego greenhouse,

Fig. 1R3.—7amis kickxii: female plant with cone 4.5 cm. long,

exclusive of peduncle; University of Chicago greenhouse,

Fig., 124.——Zamie silicea: female plants, on Isle of Pines,

Cuba.—After Marie-Victorin and Ledn.
Fig. 125,~-Zamis ottonis; female cone, 4 cm. long, at the left,
the other cones male.

Fig. 126.,—7amis latifoliolata: male plants, with conesj near

Vega Baga, Puerto Riceo,

Fig. 127.—Zamia latifoliolatas female plant with cone; near
Vega Baga, Puerto Rico, . |

Fig. 1%8.—Zamia medim: female plant with cone 12.5 cm, long,
exclusive of pedumncle; University of Chicago greenhouse, Plant sent
from Coamo Springs,'PﬁertO;Rico.. |

Fig. 129.—Zamia portoricensis: male plent with two cones, at -

the University of Chicago greenhouse,
fig. 130.—Zamia portoricensis: male cones of various ages on

one plent, at the University of Chicago greenhouse,

Fig.'IEl.-Zamia portoricensis: female plant with three cones;
at Penuelas, Puerto Rico, .

Fig. 132.—Zamia furfuracea: two female plants, each with a

cone; Garfield Park Conservatory, Chicago,

Fig. 133.—Zamia sylvatica: female cones, 13 cm. long,

exclusive of peduncle; at the University of Chieago greenhouse.

Fig. 134,—2amia mexicana: male cones; Garfield Park Conserva-

tory, Chicago.




7
Flge. 185.—Z7amie spartea: male plant with three cones, from

Zacuapan, Huatusco, Mexico; at the ﬁniversity of Chicago greenhouse,

Fig. 136.—7amia spartea. female cones.

Fig. 137.—Zamia gutierrezii: fenmale cone, 7 cm. long, on a

peduncle 18 cm. long; at the University of Chicage greenhouse,

Fig. 128.,—Zamia monticola: plant with six male cones.

Fig. 159.—7amia skinneri: mature plant, near Turrialba,

Costa Rica., From a photograph by A. W. Haupt.

Fig. 140.,~-7amia skinneri: male plant with four cones; near

Turrialba, Costa Rica. . From a photograph by A. W. Haupt.

Fig, 141.—Zamia skimneri: female cons, 20 cm. long, exclusive

of peduncle; near Turrialba, Costa Rica, From a photograph by

A, W, Haupt,




