University of Oklahoma ILL

RAPID REQUEST

ILLiad TN: 271116
AR

apid #: -3752680
||I|||IIIII|I|||||IIII

Print Date: Wednesday, October 06, 2010

CALL#: QK1 .B18
LOCATION: BIZZELL STACKS

Journal Title: Blumea.

Article Title: A taxonomic revision of the genera
Cycas and Epicycas gen. nov. (Cycadaceae)
Article Author: De Laubenfels,

Volume: 43
Issue: 2
Month/Year: 1998
Pages: 351-400

ISSN: 0006-5196

Borrower: RAPID:FXG

Ariel: 131.94.29.30
TE AR

Not On Shelf L]

Exceeds Copy Limit (Say No) ]
RAPID — 80 pg limit

Not Found As Cited [

Rapid requests are for copies
only. Before saying “Yes” to
this request, please verify
the following:
v’ The citation given has
been verified.
v’ There is a single article
(80 pgs or less) that can
be scanned.
v’ There are no maps or
other large pieces that
accompany this article.




350 BLUMEA — Vol. 43, No. 2, 1998

Jacobs, M. 1976. Tapeinosperma reinianum (Myrsinaceae), a new species from New Guinea. Blumea
23:3-5.

Mez, Carl. 1902. Myrsinaceae. In: A. Engler (ed.), Das Pflanzenreich 4, 236: 162-171.

Sleumer, H. 1988. The genera Discocalyx Mez, Fittingia Mez, Loheria Merr. and Tapeinosperma
Hook. f. (Myrsinaceae) in New Guinea. Blumea 33: 81-107.

Smith, A.C. 1981. Flora Vitiensis Nova 2: 793-802. SB Printers, Hawaii.

Van Balgooy, M.M.J. 1984. Pacific Plant Arcas. Vol. 4. Rijksherbarium, Leiden.

Van Balgooy, M.M.J. 1993, Pacific Plant Areas. Vol. 5. Rijksherbarium, Leiden.

Van Steenis, C,G.G.J, & M.M.J. van Balgooy. 1966. Pacific Plant Areas. Vol. 2. Blumea Suppl. 5.

BLUMEA 43 (1998) 351400

A TAXONOMIC REVISION OF THE GENERA CYCAS AND
EPICYCAS GEN. NOV. (CYCADACEAE)

D.J. DE LAUBENFELS ! & F. ADEMA?

SUMMARY

The genus Cycas L is divided into four subgenera, all new, and thirty species are described, of
which two are new. A new Asian genus, Epicycas de Launb., is recognized for several Cycas species
and one undescribed species with a subterranean bulbous stem base. Keys to the subgenera of
Cycas and their species, and to the genus Epicycas are given.

Key words: Cycas, Epicycas, morphology, taxonomy.

INTRODUCTION

The most recent revision of the genus Cycas was more than sixty years ago by Schuster
{1932} who listed eight species with numerous subspecies and varieties in an almost
incomprehensible confusion of categories. Six years earlier Pilger (1924) reported
‘approximately 15° species but named only 13. As a matter of fact, over forty species
had already been described, at least half of which were perfectly valid. Subsequently
more than two dozen more species have been offered, few of which are really new.
Several regional monographs [Thailand, Smitinand (1971, 1972); China, Fu et al.
(1978); the Philippines, Amoroso (1986); and Queensland, Hill (1992)] have lately
added to our knowledge of the genus, but these have not been coordinated with areas
outside each treatment. Jones (1993) undertook to describe every possible species of
cycad from a horticultural point of view and achieved 44 species in the genus chas.
He did not attempt any analysis and more than one third of his species are dughcates
and he missed a few. The genus therefore remains very much in need of revismn:
Cycas was originally described by Linnaeus (1737, 1753, 1754) based on a variety
of material, much of it cultivated but including references to India, Amboina, a.nd
Japan. Later, species were distinguished for Japan (Thunberg, 1784), Cochin China
{De Loureiro, 1790), Queensland (Brown, 1810), Bengal (Hamilton, 1825), and
Madagascar [Desfontaines (ex Gaudichaud, 1826)]. Confusion began with Roxburgh
(1832) who described two species based on material cultivated in Calcutta, said to be
from the East Indies. The female specimen attributed to Ambon (specimen in BM)
does not correspond to known cycads from there; instead it appears to be C. silvestris
common further west. The associated male specimens which he described correspond
best to C. javana, also from further west. He actually described ‘two out of t}}ree’
male specimens but did not describe the third. Clearly, these ‘Ambon’ cultivars

1) Syracuse University, Department of Geography, Syracuse, NY _13244, U.S.A.
2) Rijksherbarium/Hortus Botanicus, P.O. Box 9514, 2300 RA Leiden, The Netherlands.
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represent a mixture. At any rate, Roxburgh identified this material with C. circinalis,
The material attributed to the Moluccas (also in BM) appears to derive from Qrissa
Province (India, close to Calcutta) and Roxburgh erected the species C. sphaerica for
it. It does not help that he thought it would better fit the Toddapana of Rheede, upon
which C. circinalis is based, than does the Ambon material, which he had identified
as C. circinalis. The result of all this is that it established the erroneous idea that C.
circinalis is represented from India throughout the East Indies.

In a series of papers, Miquel (1839, 1840, 1842, 1843, 1851, 1868) tried to char-
acterize the genus Cycas, First in 1839, among other things, he erected C. rumphii
and C. celebica for the cycads described from Ambon and Celebes by Rumphius
(1741), adding in 1840 C. circinalis var. angustifolia (India), C. rumphii var. timorensis
(Timor), C. madagascarensis (Madagascar), and C. glauca (cult.). Later, in 1842, he
described C. circinalis var. javana on female material from Java and in 1843 equated
Roxburgh’s C. circinalis with his C, rumphii. In 1851 he assigned C. sphaerica to
C. circinalis. Finally, in 1868, he put C. celebica and C. circinalis var. javana into
C. rumphii, whose description he now altered to correspond to the Java material, a
regrettable move because more than one species is clearly involved. However, he
again allowed C. sphaerica as a distinct species and he asserted that the identification
of many cultivars as C. circinalis was inappropriate. Miquel’s work suggested that
C. rumphii is quite widespread, more so than is true.

The revision of the genus by Schuster (1932) further confounded the understanding
of the genus. By use of subspecies, varieties, and forms, he assembled a large part of
the genus Cycas into C. circinalis. Several other species were put into C. rumphii.
This has further promoted a broad species concept in the genus so that all kinds of
taxa have been treated as C. circinalis, various others as C. rumphii. However, the
subunits of these species are seldom if ever used. No wonder that recent authors express

reservations about the identity of many cultivars when provenance is not definitely
known.

DIVISION OF CYCAS INTO TWO GENERA

Only recently a group of strikingly different species of Cycas in southeastern Asia has
become known in detail. Unlike other species put in the genus Cycas, these plants
arise from a bulbous underground base. Such bases occur in other cycad genera in
other families along with emergent trunks but in those genera the emergent trunks are
an unmodified continuation of the underground part, or the bulbous bases are not
underground at all. In the species of Cycas in question the underground bases often
eventually do produce an aerial stem of a kind which is slender and not at all a
continuation of the underground patt.

Schuster (1932) was the first to put the species of Cycas with bulbous trunks into a
separate section which he named Indosinensis, including the two species then known
to have this character. Smitinand ( 1971) distinguished a section Stangerioides, based
on the presence of a subterranean trunk, to accommodate C. micholitzii, leaving out
C. siamensis because of its well developed aerial trunk. However, the latter has a
gigantic, mostly or entirely subterranean bulbous base and just like the f

ormer only
eventually produces a slender aerial trunk. Two other species of the new genus had
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been described before Schuster (1932) described his section, but their undf:rgrc;uttllld
base was not reported. Unlike for Cycas sens. .str. our knowledge of the specll{es o hai
here newly described genus Epicycas is quite 1nc‘on?plete, lnl.lCh of what weC ht?ow e
only recently been uncovered and several specialists, pamcu‘larly froT h 1nzi, e
actively studying this material. Therefore the treatment of Epicycas wi I have to

ily less complete than that of Cycas. .
necgzz?crlgg the bulb([:us base, some other comments can be ma.de. concerning tl;e
distinctions of Epicycas. The pinnules, for example, are ch'aracte1'1‘st1cally ﬂa;, ?re y
with even the slightest bend to the, often undulate mar'gms, wh}le thoss 0 . yclaz
mostly have bent or even revolute matgins. In some species of Epz?ycas‘t ekpmrulll ei:n
(and comb-teeth) are dichotomized (= with divided apices), a f)hal act.el un rllowhile
Cycas. Where known, the pollen cones in Epicycas are tapering Cyl'lr;dl'ICEl , W
those of Cycas are mostly ovoid. Otherwise, the two genera are not different.

CYCADACEAE

Palm-like plants with or without underground bulbs, aerial trunks (rarci:l){ abse:il:ltr)1 ::/;{h
a large pith, generally armored with the bases of F)lder leaves: Leaves lz)u ge, pP im;ule};
divided, petiole usually with thorns corresponding to the pinnules a. OVE. e

numetous, + linear, base particularly in the lower part of th§ leaf more or less ?alt rol\;v Vé
after drying more or less placed in a groove on the rach1§, _usually sgmeyv mt aa (2 )

the center on either side so that the lower side of the 1'?101115 is morelpmm'l.nen 7'dseh;
when pinnules are at least 15 mm wide, acuminat.e, ap1<'3ulate, mz.lrglnlentn:, (:nf el
single, prominent. Cataphylls in clusters alternating w1t1} clustms of eav.e‘ erale
structures, lanceolate, c. 5 cm long, atthe base c. 1 cm wide, like the eme1g1ng. e

and the fertile structures densely orange-brown tomentose. Pol{en cone}.ls Eleunﬁl:n,
ovoid or cylindrical, usually tapering, at first compact, elongatl1]ng to s 'e elzﬁmc]é
growing point continuing by a lateral bud at the be‘lse of the pollen 1con:l,l ; duncle
scaly, ¢. 2 cm diam. Microsporophylls numerous, s;.nrz'tlly placed, \ivec g<~:~tmvpa ,-d,s t.h ’
cm long, length variable depending on the place within the cone, onge':cr1 warcs e
center, with numerous clusters (sori) of pollensacs on the abapical side 12 ct oo

left/right division, sori extending from about the base to nearl}ll the woiN 1ens t}; m;
microsporophylls ending in a sterile apical part gradually to abruptfylnan ’ ugS oty
acute to obtuse apex whose margin is turned upyvards to the apex 0 the cc:lotrll ,amoum
with an acumen or spine at the apical margin, size of the sterile apexlan 1 1tee amosnt
of turning depending on the placement in the cone. MegasPorophylb s fhuscominued
the leaves, rather loosely to somewhat compact, eventually.leplaced bele ontinu
growth of the apex; each sporophyll with a stalk c. 1 cm wide and Vaual t; Slr‘; Ofiite,
the lower ones longer, with towards the apex two laFeral rows of motr)e. orﬂe . pfn i
ovules, megasporophylls ending in '11 ste%'illelpitrt, ;lltfe%ﬁactlsé\;leystg Hziezil;;])e Syco [Ir)lb_like,
triangular to long-lanceolate, usually with latera , el e,
I'eseribling pinnules, sterile part ending Oin al smalil tct>;asreg§ ;ﬁnﬁ;gﬂ i%ﬂ:; Osiczlng:ct)lnrrglz

i teeth at the base. Ovules one ,
:1:1;11: :vfc?:/ \i/eicclll;:etflan thick), usually glabrous, with a fleshy outer layer and a stony

inner layer. Cotyledons 2, hypogeal.
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KEY TO THE GENERA

la. Subtelh'ranean bulbous base absent. Trunks cylindrical, sometimes branched
sometimes slightly enlarged at the base. Margins of pinnules flat or, more often,
bent to revolute. Pollen cones usually ovoid ..................... .. Cyca;

b. Spbterranean bulbous base present. Aerial trunks, if present, slender. Margins of
pinnules flat. Pollen cones usually tapering cylindrical. — Pinnules and comb-
teeth dichotomously divided into some species ................. Epicycas

CYCAS

Cycas L., [Hort, Cliff. (1737) 482] Sp. PL. (1753)1188; G i
oy o, ChfL. P ) ; Gen, Pl.ed. 5 (1754) 495. — Type species:

Short to tall trees with cylindrical, sometimes branched trunks, base sometimes
somewhat enlarged, not subterranean, Leaves flat or both rows of pinnules raised to
fc-)rm a trough (secund). Pinnules undivided, more or less lanceolate, straight or curved
either basallly in most species or apically in others, sessile, decurrent, margin flat tc;
revolute; neighboring pinnules usually 24 mm apart in the broadest part of the leaf,
buF more dispersed basally and more crowded apically (when the pinnules are angleci
ap'lcally they can touch one another), Megasporophylls without or with teeth in the
apical part, teeth up to 3 cm long, often only 1-2 mm long, usually increasing in
lengt.h tc.)wards the acumen or all of the same size; ovules 1-12, often at least 4.

Distribution — Thirty species, from eastern Africa and Madagascar across India to
southern China and Japan, throughout the tropical Asian Islands to the Marshall Islands
and Topga, and along the northern and eastern coasts of Australia.

Hab1Fat — In moist to humid environments at low to moderate elevation, from the
equatorial rain forest a short distance into the subtropics. Found in the und;rstory of
forests, particularly along streams or in open disturbed areas, often where the conditions
are segsonal. Probably establishing most commonly in open conditions, but becauw;
of their slow growth and long life, overtaken by larger faster growing t’rees., k

Notes — Several problems complicate the identification of Cycas species and need
to l:'>e considered. The complications are partly due to the slow growth of these plants
Whlch may not produce reproductive structures for many years. As a result manl
collegtmns are sterile and the pollen structures of several species are not yet pr,operlg
flee:‘c,:;bed. Other problems arise from a natural variability, and the large size of the

Cycas Fea}\{es vary a great deal with age and vigor of a plélnt. Because of their size
or z}ccess1.b1hty the largest leaves are rarely collected. Thus, whole leaves, when
available in the herbarium, are frequently smaller than reported typical sizés The
n.umber and length of the pinnules also vary with age and vigor, and further.more
pmn}lles are somewhat shorter towards the upper and lower parts o% the leaf. Also the
spacing of the pinnules varies from one end of the leaf to the other, Iooseiy spaced
basally and more crowded apically. Collectors usually save only a pc;rtion of thI:: leaf
and .d1fferent parts of the same leaf may appear in different herbaria. In spite of
published reports on spacing of pinnules in various species, a careful study <')f specimens
and all available published data on leaf size and number of pinnules, repfesenting
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nearly all species, a remarkable degree of consistency was found in average spacing
within a leaf. Published data conflicting with this observation seem to indicate a
crowding or even overlap of pinnules, which is not confirmed in this study; overlapping
pinnules do not occur. For example, Hill (1992) for C. media gives up to 150 pinnules
on each side of a leaf, but, a maximum length of 140 cm for the leaf minus the petiole,
that is less than 1 cm for each pinnule, yet the pinnules are up to 10 mm wide at the
widest part, the median pinnules are 13 mm apart plus 4 mm width at the base. His
C. ophiolitica is ‘more crowded’ than C. media, and is illustrated so, yet the numbers
provided indicate distinctly more space for the pinnules of the former than of the
latter. The spacing of the pinnules is hardly ever a distinct character for Cycas species.
Fortunately, within a species the pinnule width is not particularly variable.

Pinnule apices are often battered or missing in herbaria, however; in only a few
species the shape of the apex is significant. Probably all pinnules of Cycas plants are
originally apiculate. These apiculate tips are often called acuminate which contrasts
with the broad acuminate tips with an acumen over 1 ¢m long that are normal for
pinnules more than 15 mm wide. Narrower pinnules are less acuminate, and the
narrowest ones have a more or less rounded apex.

The midrib of the pinnules of immature leaves is usually weak, later becoming
more prominent, particularly on the underside of the pinnule. In some species the
midrib becomes equally or more prominent above than below, while in a few species
the midrib never becomes prominent. The upper surface of the midrib may be more or
less yellow but this trait is quite variable and appears to result from growing conditions.

The apex of the leaf often has a wedge-shaped or V-shaped gap between the last
spreading pinnules while the rachis is terminated by no more than a thin spur or a
very reduced pinnule. Equally often there is one pinnule bent into a terminal position.
Sometimes there may even be 2 or 3 or more progressively strongly reduced pinnules
spreading laterally and a smaller one terminal. Considerable variation is seen in adjacent
leaves and although a progressive strong reduction of apical pinnules may be more
common in species as C. revoluta and C. taitungensis, it is by no means always present,
not even in these species.

The amount of narrowing of the base of a pinnule varies along a rachis. It is largest
at the base of the leaf and may sometimes almost form a petiolule, further apically the
base is broader and more strongly decurrent. Specimens representing portions of a
leaf will obviously vary in this character depending on the part of the leaf they derive.

Much emphasis has been put by some authors on thorns on the leaf petiole being
present or not. Probably no species has always thornless petioles and leaves with
petioles with some thorns can be found on the same plant with thornless ones. The
tendency to have few or no thorns, however, is a significant trait. When the leaf base
is cut off by a collector, as it usually is, this trait cannot be seen. Or worse, the small
part remaining may have thorns but the missing part may or may not, and the impression
may be misleading.

Cycas ovules mature into a fruit containing a stony seed covered by a fleshy coat
some 4 —5 mm thick. Immature, undersized fruits with a much thinner coat are often
collected. Also, all dried specimens have the coats reduced to a thin wrinkled covering.
The whole structure (seed + coat) is commonly seen as a seed. However, confusion is
often caused because collectors rarely specify what they mean: fresh or dried, with or
without the coat, ‘seed’ size reported or not.
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Pollen cones of cycads are often difficult to obtain and tend to disintegrate after
shedding pollen. Before shedding they are compact but in shedding they elongate and
the diameter shrinks (see Krempin, 1990: 226, a photo of C. pruinosa with both stages).
When shedding the microsporophylls often are reflexed basally, Immature cones will
shed pollen when dried, and immature specimens are often collected and described.
The result is that the dimensions given for pollen cones are quite unreliable.

Other variable traits can be noted. Pinnule marging are usually revolute; however,
the amount of bending varies from specimen to specimen and also with age. Clearly,
narrower pinnules are more markedly revolute. The two rows of pinnules may be
widely spread out to form a flat leaf or they may approach each other to form a trough;
pressing leaves in drying, however, may well obscure this character, Leaf glaucousness
is not readily evident in dried specimens and is often very inconstant. The number of
ovules of a megasporophyll varies a great deal within a species and even within one
cluster. Normally, only one or two megasporophylls are included in a herbarium

specimen. The length of apical spines on fertile scales can vary quite a bit from base
to apex of a pollen cone.

SUBDIVISION OF THE GENUS

Only limited attempts have been made so far to subdivide the genus Cycas, mostly by
separating one or two species from the rest. Miquel (1843) split off C. revoluta (adding
in 1849 C. inermis) on the basis of linear, revolute pinnules. In 1868 he made this
division more formal but without any group name, distinguishing C. revoluta by tomen-
tose ovules. Pilger (1926), also without any group names, separated the species with
more than two ovules per megasporophyll from those with only two. Unfortunately
his information was incorrect, He further subdivided the first group into groups with
pectinate or not pectinate megasporophylls. Schuster (1932) described three sections,
giving them regional names. His section Asiorientales characterized by, amongst others,
linear pinnules and cuneate microsporophylls included only C. revoluta, His section
Indosinensis with bulbous trunk bases, linear-lanceolate leaves, and sphenoid micro-
sporophylls included two species: C. siamensis and C. micholitzii. All other Cycas
species were included into section Lemuricae with subacuminate pinnulae and acumi-
nate microsporophylls. The section Indosinensis will be included in the new genus
Epicycas.

Recently suggested generic subdivisions continue to be less than satisfactory.
Dehgan & Yuen (1983), working with cultivated material, suggested a division of the
genus into two groups based on the buoyancy of the seeds. According to them three
widespread species have buoyant seeds. One of these is C. circinalis which most
certainly does not have buoyant seeds. Probably the material they studied was misiden-
tified. Although several species of Cycas do have buoyant seeds, closely related ones
do not. Dehgan (1987) proposed, but did not describe, groupings identified only by
their type species. All his subgenera and sections have names inadmissible according
to taxonomic rules. The use of subsections by Schuster (1932) and others will not be
discussed here because they add little to our understanding of the genus.

However, several characters used in these suggestions for the subdivision of Cycas

seem to be useful and will be used, along with certain other characters, for a formal
division of the genus Cycas into four subgenera,

i 7
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KEY TO THE SUBGENERA

la. Apex of megasporophylls entire, dentate or serrate; longest lateral teeth up t;
6 mm long (rarely a little 1onger) . ... ..o :

b. Apex of megasporophylls pectinate; longest lateral teeth 6—-45l mm.kzgg t(.)\.N.a.rdS
2a. Sterile apex of microsporophylls triangular, gradually or abnSthb ;/ C](le;caf )
. ubg. )
the apex of the pollencone ..........oovceoeeennn 8 b
i icros -uncate, abruptly bent towards the ape
> Steﬁﬂr‘: 3(1)31?: of microsporophyls frane . P ..... Subg. Truncata (p. 367)
POLIEN CONE .ot ee e e e

idvei i i r side. Petioles 25~70 cm long (mostly
e o e Sub, Pectinata (. 375)
we 40 cmlong) ..o . ec! :
b. Midveins of pinnules flat or only slightly prominent at the uppeI; s1dei.ult3:t;(;le;81;[;
to 40 cm long (mostly less than 30 cmlong) ....... Subg. Revo p-

Subgenus Cycas

ies: s cir-
Cycas L. sect. Lemuricae J. Schust, in Engl., Pflanzenr. 99 (1932) 65. — Type species: Cycas ¢
cinalis L.

[ ith or wi 1S,

Trunks slightly enlarged at the base above the ground. Petzc?les w1theo; L\:\Invti;ogutt (t)l;?; :ds
Pinnules straight or curving towards the base.of the leaf Qr sgin.‘le g
the apex, at least 4 mm wide, margins flat or slightly revc31ute. fiua ;)Of .
sporophylls acuminate, gradually or abruptly c_urved upV.Val c.ls. S't::; ; teto%v .
sporophylls dentate or serrate, teeth progress.wely more p.mn;ll e aouminate.
up to 6 mm long (usually much less, rarely slightly longer), shor ; o o

Distribution — Nine species from Madagascar and the east ¢

ia ew Guinea. .
Auls-;zililtltaf f/Ilc\)Istly in open places in tropical forests and savannahs, usually under

distinctly seasonal conditions. ' . -
Notesy — The species of this subgenus from India and Australia have much

common. ' o]
In this subgenus only C. thouarsii from Madagascas and nearby areas and apparently

also from Sri Lanka has buoyant seeds.

KEY TO THE SPECIES

1a. Seeds without a spongy layer, usuallly nto; ;n:(n::ztlrl:rr; 46 % 39 mm3 C thouarsu
b. Seeds with a thick spongy layer, at leas 0. ; sl
2a. Sterile apex of microsporophylls gradually curving towards the apex o

COME st vt ee it a e RERETTERERERERNREEL y
i icr : bentat the tip «.vovvevevevenns
ile apex of microsporophylls abruptly . . 1
32 2::21: :gex of microsporophylls lanceolate to slightly acum1nate.1Lo(r:1g§isfiializrl?s
. ‘ - long ......... .C.
Y f the apex of megasporophylls 2—4 mm : - L :
b ESeteetrlillg apeex (?f microsporophylls strongly acuminate. Longest latgug tz;t}lllaii :t:z
apex of megasporophylls 4—6 mmlong ........ IRREERRRE .C.
4a. Pinnules glabrous DElow ... ....o.ooorreemr e
b. Pinnules rusty tomentose below ...

............

9, C. furfuracea
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5a. Apical part of the megasporophyll mostly over 2 cm wide, when as much as 5 cm
long about 3 cm wide, marginal teeth pointing towards the apex, especially near
the apex, there at least 4 mm long

b. Apical part of the megasporophylls less than 2 cm wide, marginal teeth spreading,
even at the apex, there about 2mmlong .............. 8. C. normanbyana

6a. Pinnules straight or bent towards the base of theleaf .................... 7
b. Pinnules bent towards the apex of the leaf, particularly near the apex ....... 8
7a. Pinnules 11-28 cm long, 6-9mmwide .............. ... ... 4. C. media
b, Pinnules 615 cm long, 5-7mmwide ................. 5. C. armstrongii

8a. Trunk base distinctly enlarged. Leaves V-shaped; pinnules 4-7 mm wide, bent
upwards on both sides of the rachis to form a trough, midrib stronger below,

MArgin BENL . vttt e 6. C. angulata
b. Trunk base not enlarged. Leaves flat; pinnules (5-)6—8(—11) mm wide, midrib
equal above and below, margin flat .............. ... ..., 7. C. lanepoolei

1. Cycas circinalis L.. — Map |

Cycas circinalis L., Sp. PL. (1753) 1188; Lam., Ifl. Gen. 5 (1799) t. 891; Rich., Comment. Bot. de
Conif. & Cycad. (1826) 187, p.p., t. 24; Hook., Bot. Mag. 55 (1828) t. 2826, 2827, Blume,
Rumphia 4 (1849) 13, t. 176; Parl. in DC., Prodr, 16, 2 (1868) 526; Dyer in Hook. f., Fl. Brit.
India 5 (1888) 656; J. Schust. in Engl., Pflanzenr. 99 (1932) 66, t. 10 A, F—-G; D.D. Pant, Cycas
and the Cycads, ed. 2 (1973) 34, t. 8~12; Wijnands, Acta Hort. 182 (1986) 70; K. D. Hill, Taxon
44 (1995) 25, — Lectotype (Stevenson in Jarvis et al., 1993: 40): Toddapana s. Monta-panna,
Rheede, Hort, Malab. 3 (1682) t. 19.

Cycas undulata Desf, ex Gaudich. in Freyc., Voy. Autour du Monde 1817-1820, Bot. 19 (1826)
433, cult.

Cycas squarrosa Lodd. ex Loudon, Hort, Brit. (1830) 403, cult.
Cycas circinalis L. var. angustifolia Miq., Comm, Phytogr. (1840) 119. — Cycas wallichii Miq.,

Monogr. Cycad. (1842) 32. — Lectotype (here designated): Gaudichaud s.n. (P; ‘given to
Wallich’), cult., Calcutta,

Cycas squamosa Lodd, ex Dyer, Gard. Chron, 16 (1881) 270, cult.

Trunks up to 8 m high, 27-43 c¢m diam., tapering, often branched. Leaves 150270
cm long, pinnules 80-180 per side; petiole 40—60 cm long, thorns present for most of
the length. Pinnuleslanceolate, 14—27 x 0.7-1 cm, margin distinctly but not strongly
bent, midrib more prominent below, green above, lighter below. Pollen cone cylindric,
slightly tapering, 30-45 % 8-11 cm; peduncle c¢. 5 cm long. Microsporophylls c. 12
mm wide, sterile apex lanceolate or slightly acuminate, 20~45 mm long, graduaily
curving towards the apex of the cone. Megasporophylls with 3—10 ovules; sterile part
triangular, 40— 60 x 2025 mm, strongly acuminate, marginal teeth 12—19 per side,
1-2 (lower) to 2—4 (upper) mm long, acumen 1030 mm long, usually with a few
reduced, rather widely spread teeth at the base. Seeds avoid, dull orange or reddish
yellow, ¢. 38 x 31 mm.

Distribution — India (Kerala), Sri Lanka.

Habitat — In dry deciduous forests, sometimes in wet hill forest. Altitude up to
1070 m.

Notes — Although Linnaeus (1753) referred to several Places, he indicated India
as the habitat for this species; for plants from the other places mentioned by him new
species have been described, leaving ‘Toda pana’ as the lectotype for C. circinalis.
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Map 1, Distribution of Cycas circinalis L., C. sphaerica Roxb., C. thouarsii Desf. ex Gaudich.

According to Desfontaine (ex Gaudichaud, 1826) C. undulata was of unknown origin
but very much like C. circinalis. As far as we can tell no cultivar with undulate leaves
has ever produced reproductive material, furthermore it appears that undlllatf:a—lea\fed
horticultural forms have sprung from a variety of species. It remains uncertain which
one of these was the plant that Desfontaine had in mind. However, specimens c-ollect'ed
by Gaudichaud are in the Paris herbarium and the only one Without a sp§c1ﬁc wild
origin is the type of C. wallichii, a synonym of C. circinalis. Miquel (‘184.0) mﬂuencgd
by the description of Indonesian material by Roxburgh as C. circinalis, and by his
own var. j‘avana, understood C. circinalis to have wider pinnules, so, yvhen he saw a
true example in Paris, he named it var. angustifolia which he later raised tc? species
rank as C. wallichii. Subsequently, he became uncertain about the relationship of this
species placing it first with C. rumphii (Miquel, 1849), and 1'f1ter with C pectzn.ata
(Miquel, 1868). The Gaudichaud specimen ‘given to Wallich’ in the Paris hert?armm
is evidently the specimen he had in mind and is chosen as the lectotype. Obviously,
C. squarrosa of Loddiges became mutated to C. squamosa. When Dyer (1881). men-
tioned the latter he gave no reference or description, but cited Wendland who said that

it was introduced from Travancore in 1824.
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' As was plentioned above, the name C. circinalis has been applied to so many
different things that most citations of it without provenance have to be disregarded.

2. Cycas sphaerica Roxb, — Map 1

Cyc\;s spga(el;gzc; )Ro;(b., Fl.1nd. 3 (1832) 147, Miq,, Linnaea 17 (1843) 693; Tijdschr. Wisk. Natuurk
BL. 237; Arch. Néerl. Sci. Exact. & Nat. 3 (1868) 230 Lectotype (Hill, 199 ‘

. . . — R 5):
Roxburgh s.n. (BM), cult. Calcutta. e :

Cycas circinalis L. var. orixensis Haines, Bot. Bihar & Orissa 6 (1924) 1228; K.D. Hill, Taxon 44
(1995) 25, — Lectotype (here designated): Haines 5876 (K), India, Mals of Puri. ,

Cycas nathorstii I. Schust. in Engl., Pflanzenr, 99 (1932) 76, t. 10E; K.D. Hili, Taxon 44 (1995)
27. — Type: Thwaites 3689 (holo G; iso A, K, P). ’

Trun.ks up to 4.5 m high, 25-40 cm diam. Leaves 150-270 cm long, pinnules 90180
per side; petiole 27-60 cm long, thorns present for most of the length. Pinnules lanceo-
late, 19-32x0.9-1.2 cm, margin more or less flat, midrib more prominent below.
green above, lighter below. Pollen cone cylindric, slightly tapering, up to 45 x 10 cm:
peduncle not known. Microsporophylls 15-22 mm wide, sterile apex acuminate with,
a narrow spine, 20~45 mm long, bent at the bage, then curving sharply upwards.
Mega.sporophylls with 3-12 ovules; sterile part triangular, 25-45 x 20-30 mm,
acununate, marginal teeth 16—18 per side, rather widely spreading, 2—4 (lower) to
4~6 or more (upper) mm long, acumen 10-25 mm lon g, usually with several reduced
teeth at the base. Seeds ovoid, orange, ¢. 38 x 30 mm.

Distribution — India (Orissa Prov.), Sti Lanka.

Habitat — Disturbed areas and open forests with substantial rainfall. Altitude low
to moderate.

Note — Generally similar to C. circinalis differing in the shape of the MiCrosporo-
phylis, the larger teeth on the megasporophyll and the somewhat larger pinnules.
Rox.burgh’s‘ specimen originated without doubt from Orissa; however, he was under
the? 1mp'ressmn that it derived from the Moluccas. Haines (1924) claimed for the var,
orixensis that the apical spine of the microsporophylls towards the apex of the pollen
cone is bifid or trifid, but no specimens are available to confirm this.

3. Cycas thouarsii Desf. ex Gaudich. — Map 1

Cycas thouarsii Desf, ex Gaudich, in Freyc., Voy. Autour du Monde 1817-1820, Bot. 19 (1826)
434: R, Br,, Prodr, (1810) 347, nomen,; Eichler, Nat, Pflanzenfam. 2, | (1889)’ 21; .St'l f, Kew
Bull. Misc. Inf. 2 (1915) 1; Melville, Fl, Trop. East Afr. (1958) 1: t. 1; de Lau’b ‘Iglc;re de
Madagascar et des Comores: Gymnosperms (1972) 4, t. 1; photo 2; D.L, ,,Iones Cy(.:’ads of the
WO%’ld (1993) 159. — Cycas circinalis L. subsp. thouarsii (Desf. ex Gaudich.) En,gl Pflanzenw.
Afrlk.as .2 (1908) 82. — Type: Du Petit-Thouars s.n. (holo P), Madagascar. i .

Cycas c:r.'rcmalz‘.s' auct. non L.: Thouars, Hist, Veg. (1804) 2, t. 1-11; Rich.,‘Comment Bot. de
Conif. & Cycad. F18%6) 1{37, p.p., t. 25, 26; Engl., Pflanzenw. Ost-Afrikas (1895) 42.2. .

Cyfs:l'dmadaga.?car.zwzls\jls. M1}]., Comm. Phytogr. (1840) 127. — Cycas circinalis L. subsp

agascariensis (Miq.) J. Schust, i y ; l
designated): Thouars, }Clli;t. Veg. (18041)l t?rll.gl.’ Pinzenr: 99 (1932) 73. — Lectoype (here

Cycas comorensis Bruant, Bull. Soc. Bot. France 35 (1888) 246. — Type: Boivin 2891 (P), Comore,

Cycas rumphii Mig. subsp. zeylanica J. Schust. in Engl., Pflanzenr, 99 (1932) 75 ’t 10C Dq
11K~M. — Type: Thwaites 3862 (holo G; iso BM, GH, K). ' . o
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Trunks up to 10 m high, up to 45 cm diam., tapering, often branched. Leaves 150300
cm long, pinnules 60—120 per side; petiole 30— 50 cm long, thorns present for most of
the length. Pinnules lanceolate, 17-31(~35) x 0.8-1 .3(-1.5) cm, margin slightly bent,
midrib more prominent below, green above, lighter below. Pollen cone cylindric,
slightly tapering, 30-60 x 10-15 cm; peduncle up to 5 cm long. Microsporophylls
15—17 mm wide, sterile apex slightly acuminate, 12—15 mm long, tip 5-8 mm long,
sharply hooked. Megasporophylls with 4-10 ovules; sterile part lanceolate, 60—80 x
20~25 mm, strongly acuminate, marginal teeth 5-13 per side, weakly developed
(lower) to 2—3 mm long (upper), acumen 10-30 mm, with reduced teeth at the base.
Seeds red, 54—60 x 42—50 mm, buoyant.

Distribution — East coast of Madagascar, Comores, East coast of Africa (Zambesi
delta), Sri Lanka.

Habitat — Strand vegetation in rain forest environments and lowland rain forest.
Altitude at least up to 500 m.

Note — Generally similar to C. circinalis, differing in the fertile structures, the
somewhat wider pinnules, and especially the large, buoyant seed. Sri Lankan material
appears to be similar to that of Madagascar, the localities on the latter island are far
distant from all others for the genus, leading to the suspicion of a Sri Lankan origin.
The strand habitat and the buoyancy of the seeds have not been confirmed in Sri
Lanka. There are two possible mechanisms for transport across the Indian Ocean;
1) Seeds could have crossed by tloating. However, many suitable islands and coasts
between Madagascar and Sri Lanka lack this species. Using these areas as stepping
stones seems not to have occurred. 2) The other possibility is human transport as an
edible crop. Even now C. thouarsii is in Madagascar locally used as a cultivated
edible plant.

4. Cycas media R. Br. — Map 2

Cycas media R. Br., Prodr. Fl, Nov. Holl. (1810) 348; Mig., Linnaea 17 (1843) 687;. Arch. Néerl.
Sci. Exact, & Nat. 3 (1868) 233; Parl. in DC., Prodr. 16, 2 (1868) 527; K.D. Hill, Telopea 5
(1992) 184, t. 3; D.L. Jones, Cycads of the World (1993) 145, photos on p.145, 146. — Type:

R. Brown 3106, p.p. (holo BM), Australia, Calder Isl.
Cycas gracilis Miq., Versl, en Meded. Akad. Wetensch. Amsterdam 15 (1863) 366. — Type:

F. Mueller s. n. (holo U), Australia, Cape Upstart. .
Cycas kennedyana F. Muell, ex Warb., Monsunia 1 (1900) 181,t.7, f. a [Warb,, Melbou%‘ne Chemist
and Druggist 4 (1885) 41, nomen]. — Type: Fitzalan s. n. (holo MEL, n.v.), Australia, Norman-

by Ranges.
Cycas megacarpa K.D. Hill, Telopea 5 (1992) 188, t. 5, f. Sa—¢; D.L. Jones, Cycad.s of the Worl‘d
(1993) 147, photos, — Type: Hill & Stanberg 4142 (holo N3W, n.v.), Australia, Port Curtis

Distr.
Trunks up to 5 m high, 10-20 cm diam., sometimes branched. Leaves 90~180 cm
long, pinnules 80-150 per side, the two rows sometimes forming a trough; petiole
30-60 cm long, thorns absent or present up to halfway. Pinnules lanceolate, 11-28 %
0.6—1 cm, margin flat to distinctly bent, midrib more prominent below, mid green,
sometimes glaucous. Pollen cone ovoid, 15-25 x 10-13 cm; peduncle c. 5 cm long.
Microsporophylls 14—18 mm wide, sterile apex narrowed, 8—18 mm long, spine 6-10
mm long, sharply upturned. Megasporophylls with 2-10 ovules; sterile part triangular,
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40-70% 20-30 mm, distinctly acuminate, marginal teeth 1220 per side, 2-3 (lower)
or up to 6 (upper) mm long, acumen 10-30 mm long, with a few reduce,d teeth at the
bas;z Se.eds 'ovoid, orange-yellow to orange-red, 30-40 x 25-36 mm. (

o i;slgrllll(:;t‘ltmn ~— Australia, along the coasts of Queensland, rarely more than 100

Habitat — Open seasonal forest, sometimes in rain forest,

Note — Cycas circinalis and C. media are quite similar. However, the latter is less
robust,l has a hooked, not gradually bent apex of the microsporophyllz fewer thorns on
the petiole, and a shorter pollen cone. Typical C. media may have glabrous, flat pinnules
and flat Ieayes, but these characters show variation throughout its range’ By contrast
glaucous pinnules, bent pinnule margins, and pinnule rows forming .a trough aré
c9n1monly seen. qu example, the type specimen of C. gracilis has distinctly bent
p{nnul(ﬁ margins. Hill (1992) reports these characters for ‘intermediate’ populations
with respect_to C. platyphylla (C. angulata) near Atherton and the common occurrence
of a trough in plants from the northern part of Cape York Peninsula. But these traits
could as well represent genetic drift from C. cairnsiana or other species. Hill (ltc)
further reports that the southernmost populations of C. media have larger 'seeds (4.0'—

60 x 35-45 mm, as C. megacar i i i
) . gac rpa)' this might m { variety if it i
consistent. s g erit treatment as a ariety if it is

5. Cycas armstrongii Miq. — Map 2

Cycas armstrongii Miq., Archiv. Néetl. Sci. Exact et Natur, 3 (1868) 235; D.L. Jones Cycads of

the WOIld (1993) 1 50 ph 5 0 1 .— e A”N trong 80 I 010 U, 150 I( F Austr ‘lll‘li
I, oto p. 13 s 31
T}’P S 8 3 ( S 3 )a

Cycgslfmfuana E Muell., Papuana P, 4 (1876) 71; Warb., Monsunia 1 (1900) 180, t. 7, f. e;
; .3A ;)nes, C(‘Sycads ‘of‘the.World (1993) 151; K. D. Hill, Austral. Syst. Bot. 7 (1994)’ 5.321
- 34, 3. — Cycas circinalis L. subsp. papuana (F. Muell.) 1. Schust. in Engl., Pflanzenr. 96

(1932) 70. — Lectotype (Hill : D'Alberti i
Fly River. ype (Hill, 1994): D’Albertis 5. n. (holo MEL: iso K), Papua New Guinea,

Tnlnl.(s up to 4 m high, 10-20 cm diam. Leaves 90—
{)m side; petiole 15-58 cm long, thorns present up to halfway or absent. Pinnules
apceolate, 6-15x 0.5~0.7 cm, margin flat, midrib equally prominent on both sides
mid to dark green above, lighter below. Pollen cone ovoid, 12-21 x 8-12 cm; ‘ edunclf;
c.Scm long"Microsporophylls 13-20(-23) mm wide, sterile apex 12-—18,rﬁm‘long
nlgrr'(l)wed, S}?.ll'le sharply upturned, 5—7 mm long. Megasporophylls with 2—6 ovules:
steri e part triangular, 35-55 x 20-30 mm, distinctly acuminate marginal teeth 7—]6
per side, 2 (lower) to 4 (upper) mm long, acumen 10-20 mm lo;lg with few reduced

teeth at the base. Seeds ovoid, yellow or orange, 30-40 x 25-30 l,nm e

h 3

I;abitat — Open savannah forest at low elevation.
ote — Very similar to C. media, differing in the smaller pinnules with the midrib

not prominent below. These characters
t . are not clearly separating the two speci
C. armstrongii could easily be treated as a vatiety of C. media ; pecies and

130 cm long, pinnules 90—125
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6. Cycas angulata R. Br. — Map 2

Cycas angulata R. B, Prodr. Fl. Nov. Holland (1810) 348; Migq., Linnaea 17 (1843) 686; Arch.
Néerl. Sci. Exact. & Nat. 3 (1868) 233; K.D. Hill, Telopea 5 (1992) 202, t. 17; D.L. Jones,
Cycads of the World (1993) 128, photos p. 128, 129. — Type: R. Brown 3106, p.p. (holo BM;
iso K), Australia, prob. Gulf of Carpentaria, Bountiful Island.

Cycas ophiolitica K.D. Hill, Telopea 5 (1992) 190, t. 7; D.L. Jones, Cycads of the World (1993)
150, photos p. 149, — Type: Hill & Sternberg 4140 (holo NSW, n.v.), Australia, New South
Wales, Port Curtis district.

Cycas plaryphyllo K.D. Hill, Telopea 5 (1992) 193, t. 9, f. 9e (taken from the type); D.L. Jones,
Cycads of the World (1993) 152, photos. — Type: Hill & Sternberg 3764 (holo NSW, n.v.),
Australia, Queensland, Cook distr., near Petford.

Cycas couttsiana K. D. Hill, Telopea 5 (1992) 197, t. 13; D.L. Jones, Cycads of the World (1993)
140, photo. — Type: Hill & Sternberg 3738 (holo NSW; iso K), Australia, Queensland, Burke
distr., Upper Stawell River.

Cycas brunnea K.D. Hill, Telopea 5 (1992) 200, t. 15; D.L. Jones, Cycads of the World (1993)
133, photos on p. 134. — Type: Maconochie 1661 (holo DNA; iso K), Australia, Queensland,
Burke distr., Lawn Hill Creek.

Cycas arnhemica K.D. Hill, Telopea 5 (1994) 693, t. 1. — Type: Maconochie 1477 (holo NSW;
iso K), Australia, Northern Territory, Goyder River Crossing.

Cyeas orientis K.D. Hill, Telopea 5 (1994) 696, t. 3. — Type: Hill & Sternberg 3936 (holo NSW,
1.v.), Australia, Northern Territory, east of Badalngarrmirri Creek.

Cycas canalis K.D. Hill subsp. carinata K.D. Hill, Telopea 5 (1994) 700, t. 4e~g (figures taken
from the type). — Type: Hill & Sternberg 4063 (holo NSW, n.v.), Australia, Northern Territory,
90 km from Stuart Highway on Dorisville Road.

Cycas desolata P.1. Forst., Austrobaileya 4 (1995) 345, f. 1--5. — Type: Forster 14671B (holo
BRI, n.v.), Australia, Queensland, NW of Charters Towers.

Cycas badensis K. D, Hill, Telopea 7 (1996) 20, f. 9 (f. 9b, d, g taken from the type). — Type:
Clarkson 4007 (holo BRI, n.v.), Australia, Queensland, Badre Island.

Cycas maconochie X.D. Hill, Telopea 7 (1996) 48, f. 22. — Type: Hill & Anderson 4461 (holo
NSW, n.v.), Australia, Northern Territory, Mandorah Rd. at Bynoe Harbour Turnoff.

Cycas semota K.D. Hill, Telopea 7 (1996) 23, f. 11 (f. 23 taken from the type). — Type: Hill &
Stanberg 4708 (halo NSW, n.v.), Australia, Queensland, Banaga district.

Cycas tuckeri K.D, Hill, Telopea 7 (1996) 20, f. 10 (f. 10b taken from the type). — Type: Hill &
Stanberg 4683 (halo NSW, n.v.), Australia, Queensland, Coen district.

Cyeas yorkiana X.D. Hill, Telopea 7 (1996) 18, f. 8 (f. 8a, b, d—f taken from the type). — Type:
Hill & Stanberg 4711 (holo NSW, n.v.). Australia, Queensland, 20.5 km N of Wenloch R.
crossing, Bamaga Rd.

Cycas pruinosa auct. non Maconochie: D.L. Jones, Cycads of the World (1993) photographs on

p. 102, 103,

Trunks up to 12 m high, often much shorter, base of trank 25—40 cm diam., occasionally
branched. Leaves 90200 cm long, pinnules 80—160 per side, often forming a distinct
trough; petiole 15-60 cm long, thorns present up to halfway. Pinnules 6—-19(=23) X
0.4-0.6(=0.7) cm, apex often bent towards the apex of the leaf at an angle of less than
60°, margin occasionally flat to mostly bent downwards, midrib more prominent below,
green above, lighter below, usually glaucous. Pollen cone ovoid, up to 45 x 12 cm;
peduncle c. 5 cm long. Microsporophylls 10-15(-20) mm wide, sterile apex acu-
minate, 10~17 mm long; with a sharply bent subulate tip mostly c. 8(-20) mm long.
Megasporophylls with 4-12 ovules; sterile part triangular, 30-55 x 15-27 mm,
acuminate, marginal teeth 513 per side, 2-3 (lower) toc. 4 (upper) mm long, acumen
10-30 mm long, spike-shaped. Seeds yellow to orange, 30—-46 x 25-39 mm.
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ANGULATA

Map 2. DlStrlbuthll Of CyC[IS n’ledla R. Br . q. . B -
'y C arinstrongit ]V[l N C. anguiat R nman
H g 34 lla a R.Br., C SC I

D.istribulion — Australia, from southern Queensland all the way across Northern
Territory, generally within 100 km of the coast.

Habitat — Sparse grassy woodland, often in sandy soil,
Notes — The usually glaucous pinnules often curvin g apically and mostly forming
a'trough contrast with C, armstrongii. However, more reliable is the midrib of the
pml‘lule that is more prominent below, with the pinnules placed at an angle in the
horizontal plane and not perpendicular to the rachis, as well as the enlargement of the
trunk bgse. These characters are entirely intermediate between C. armstrongii (and
C. media) and C. cairnsiana suggesting some sort of hybrid origin; this is strengthened
by the llack of consistency in these characters. It would appear that C, angulata is
more widespread than has been realized. In this connection Hill (1992 ' 1994, 1996)
hgs rfacently proposed about a dozen new species and several subspecies f(;1' popu11ations
w1thlq the range of C. armstrongii and C. media that correspond closely to C. angulata
He relies on distinctions that tend to be unreliable, but are often selected for horticultuffd
purposes, such as color or density variations in the indumentum of emerging leaves
degree of glaucousness, sharpness of the trough formed by opposite rows of pinnules,
amount of revoluteness, and color of leaves. Characteristically, C. angulata has Whité
anq orange-brown hairs (trichomes) in the tomentum of new l,eaveS' this is, however,
variable (the tpmentum on cataphylls and megasporophylls is much’less va,riable) Ix;
s?me popL}Iatlons (*C. brunnea’) white hairs are scarcely evident, while in othvers
(*C. couttsiana, C. orientis, C. arnhemica’) it is predominant, The catz;phylls are dense-
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ly woolly in C. badensis, C. maconochie, C. ophiolitica, C. platyphylla, and C. york-
iana. Glaucousness is a notoriously variable trait and tends to correlate with habitat.
The same can be true of leaf color. After reviewing a large number of specimens, we
find the amount of revoluteness, if any, and the sharpness of the trough, if any, vari-
able everywhere. Hill reports that for most of his species the cataphylls are soft and
blunt (as in C. cairnsiana) rather than pungent (as in C. angulata, C. armstrongii, and
C. media). For the time being we must place these species in synonymy pending
further testing of their validity. Hill (1992) reports a larger seed for C. angulata sens.
strict., but all of the seeds we have seen are of similar size and not that large.

7. Cycas lanepoolei C. A. Gardner — Map 3

Cycas lanepoolei C.A. Gardner, For. Dept. Bull. Perth 32 (1923) 30, t. E; D.L. Jones, Cycads of
the World (1993) 143, photos on p. 144. — Cycas media R. Br. var. lanepoolei (C.A. Gardner)
1. Schust. in Engl., Pflanzenr. 99 (1932) 78. — Type: Gardner 1444 (holo W Aust, Forest Dept.
Herb., photo seen), Australia, Western Australia, Kimberley Distr., NE of Mt Hann, near source
of Moran River.

Cycas spec. ‘Pine Creek’ Krempin, Palms and Cycads around the World (1990) photo p. 226;
D.L. Jones, Cycads of the World (1993) 162.

Cycas conferta Chirgwin & Wigston, J. Adelaide Bot. Gard. 15 (1993) 147; D.L. Jones, Cycads of
the World (1993) photo on p. 125. — Type: G. Brown s.n. (holo DNA, n.v.), Australia, Northern
Territory (1981).

Cycas canalis K.D. Hill, Telopea 5 (1994) 698, t. 4a~d (f. 4c taken from the type). — Type: Hill &
Stanberg 4034 (holo NSW, n.v.), Australia, Northern Territory, 31.4 km from Labelle Downs
homestead on track to Channel Point.

Cycas xipholepis K.D. Hill, Telopea 7 (1996) 32, £. 15 (f. 15 a—d, T, g taken from the type). —
Type: Hill & Stanberg 4712 (holo NSW, n.v), Australia, Queensland, Cook Distr,, 10.5 km W
of Telegraph Line Rd on Batavia Downs to Indley Rd.

Trunks up to 6 m high, 7-23 cm diam. Leaves 60-120 cm long, pinnules 80180 per
side; petiole 14-30 cm long, mostly entirely covered with thorns. Pinnules 10-20 x
(0.5-)0.6—0.8(~1.1) cm, straight or apex bent towards the apex of the leaf, margin
flat, midrib weak and equal above and below, mid to deep green and glaucous. Pollen
cone ovoid, 22—33 x 12-15 cm; peduncle c. 3.5 cm long. Microsporophylls 20-23
mm wide, sterile apex acuminate, 8-14 mm long, with a sharply bent subulate tip,
11-18 mm long. Megasporophylls with 2—4 ovules; sterile part triangular, 40-65 x
22-32 mm, acuminate, marginal teeth 6-10 per side, 2-3 (lower) to 4 (upper) mm
long, acumen up to 30 mm long. Seeds yellowish, glaucous when young, 32-42 X
30-36 mm.

Distribution — Australia, northeastern corner of Western Australia and northern
parts of Northern Territory.

Habitat — Dry stunted woodland on gravelly or sandy soil,

Note — The short relatively broad and flat apically bent pinnules of C. lanepoolei
are unusual among the species with apically bent pinnules. In some ways this species
resembles C. media and C. calcicola, being some kind of close relative to them and
possibly of hybrid origin. The seed in C. conferta is reported to be large and pear-
shaped. Overall the original description of C. conferta, involving unusual variation in
pinnule width and number of thorns on the petiole, suggests that more than one taxon
may be involved. Without more material it will be difficult to say whether the rather
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wide and crowded pinnules illustrated in Krempin (1990) and Jones (1993) represent
a distinct taxon or just an extreme form. Teeth on the megasporophyll are sometimes
reported to be absent (see discussion under C. normanbyana).

8. Cycas normanbyana E Muell. — Map 3

Cycas normanbyana F. Muell., Fragm. Phytogr. Austr. 8 (1874) 169; Wieland, Amer. Fossil. Cycads
1 (1906} {. 1260 (after Mueller). — Cycas rumphii Miq. subsp. normanbyana (E. Muell,) I.

Schust. in Engl., Pflanzenr. 99 (1932) 75. — Type: Fitzalan s.n. (holo MEL 68048; iso K),
Aaustralia, Burdekin River,

Cycas basaltica C. A. Gardner, For. Dept. Bull. W Austr. 32 (1923) 31; D.L. Jones, Cycads of the
World (1993) photo on p. 131, 132. — Cycas media R. Br. var. basaltica (C.A. Gardner) 1.

Schust. in Engl., Pflanzenr. 99 (1932) 78. — Type: Gardner 1490 (holo W Austr, Forests Dept.
Herb., photo seen), Australia, Western Australia, Kimberley Distr,

Trunks up to 6 m high, base conspicuously enlarged, 25~40 cm diam. (in W Australia
up to 110 cm). Leaves 65-129 cm long, pinnules 70-120 per side; petiole (9~)21-28
cm long, without or with few thorns. Pinnules 10—20 x 0.6—-0.8 cm, straight or very
slightly bent towards the apex of the leaf, margin flat or slightly bent, midrib weak,
light to mid green. Pollen cone conical ellipsoid, 20-30% 9-13 cm; peduncle c. 5 mm
long, Microsporophylls 12-18 mm wide, sterile apex acuminate, 7-9 mm long, with
asharply curved claw-like tip, 5~7 mm long. Megasporophylls with 2—8 ovules; sterile
part lanceolate, 50—80 x 18 mm, acuminate, marginal teeth numerous, 1-2 mm long,
spreading, acumen c. 10 mm long. Seeds glaucous when young, 25-37 x 20-27 mm,

Distribution — Australia, scattered and rare along the northern coast of Queensland
and the northernmost coast of Western Australia.

FURFURACEA
[

FURFURACEA

NORMANBYANA

=y LANE-POOLE(
AN NORMANBYANA
LANE-POOLE]

Map 3. Distribution of Cycas lanepoolei C. A, Gardner, C. normanbyana . Muell,, C. furfuracea
W. Fitzg,

itat — n woodland, sometimes on basaltic soils. .

52?:?1 Th(czpsiriking laterally spreading teeth on Fhe elongate aplcal‘plar.t‘ of ;}}e
megasporophyll together with sometimes uptumed_pmnu'les. suggests a 1eﬂat1or;se nllp
with C. pruinosa, a near neighbor in Western Australia, while m‘other ways‘dle resem
blance is more with C. media, a Queensland neighbor. Some kind of hybrid origin IIS(_
possible. Hill (1992) reports searching the type areas for .exal.nples W.lth.Ollt su&c;ss.
may, of course, have disappeared there (Mueller, 1874, in his description sai hltﬁavz}st
rare). Many specimens in Northern Australia lack teeth on t.he megalsporcipoi/hl.ess
appears that insect damage during early developn}ent' often produces t];se 0
margins which have been reported in several species in northern Australia,

9. Cycas furfuracea W. Fitzg. — Map 3

Cycas furfuracea W. Fitzg., J. & Proc. R. Soc. W Austr. 3 (1918) 108; D:L. Jones, Eyca@s Eitl;e
World (1993) 141, photo. — Cycas media R. Br. var. furfuracea (W. Fitzg.} . Sc \l;jt;qm o 1g1 ;
Pﬂahzenr. 99 (1932) 78. — Lectotype: Fitzgerald s.n. (holo NSW), Australia, ustralia,

Kimberley Distr. ) B :
Cycas arenicyola K.D. Hill, Telopea 5 (1993) 419, t. 1 (f. .Ib, c, e taken h.(im the LtIypeé)r.E A’ﬁ}i/gz_
Russell-Smith & Brock 8502 (holo NSW, n.v.), Australia, Northern Territory, Upp

tor River.

Trunks at least up to 2 m high, 15-22 cm diam. Leave.s 60-160 cm lo;lgI;Plnn;le}:s,g (i'(.’l);
140 per side; petiole 14-35 cm long, thorns present in the upper half. m.nud -
% 0.45-0.7 cm, straight to slightly curved towards the apex.of the leaf, margltn nll tine “3//
bent, midrib more prominent below, glossy dark green with a rusty tomentu ) llh;
Pollen cone narrowly ovoid, 25-38 % 5-9 cm; pedunclec.5 F:m long. Mzcl:os;z(t)'rops 3112
9-20 mm wide, sterile apex acuminate, 12-18 mm 101.1g, with a sharply. 2esn A:Op,x o
mm long. Megasporophylls with 2—6 ovules; the sterile part triangular, ~8_14 o
32 mm, acuminate, marginal teeth c. 10 per side, 2-3 mm long, aglzlmezns Sk
more) mm long. Seeds yellow to orange, glaucous when young, 28— : ><h > plateau'

Distribution — Australia, W Australia, Leopolc.l Ranges and Mitche ,
Northern Territory, upper reach of the E Aliigator River.

itat — odland on sandy soil. ‘
ii?éti Thci)sprez?r:v sopecics is more gr Jess intermediate between C. calcicola and

C. armstrongii.

Subgenus Truncata de Laub., subg. nov.

us apicalis instructus.

i i i productionis subulatae inflexi ;
Apices microsporophyliorum truncati pr D o

Margines apicum megasporophyllorum dentati vel integrli', dc?nte
longes. Foliola 5 mm plusve lata, — Typus: Cycas rumphii Miq.

Trunk cylindrical. Petioles with or without thorns. Pinnules straig;lt o;/l (;E;Z;Zi :g;xlha;;i
f - sli 5 mm or more wide.
the base of the leaf, flat or slightly revolute, : 2
truncate (abruptly) narrowed beyond the fertile part so that' it ll)ecpmisrn rgro;; (g)rf rlz:li
' i -shaped with a short to long apical spine eme ]
peltate, the flat end diamond-s : . e S onts
i he microsporophyll and p
the upper margin nearly perpendicular to t ‘ .
the agSX of thi cone. Apical part of megasporophylls undulate and entire, or, more
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often, dentate, teeth more or less obscure basally, more prominent apically, usually
much less than 5 mm long, rarely slightly longer, acuminate, acumen often elongated,
spike-like.

Distribution — Six species from southern Thailand through the Philippines and
Indonesia to New Guinea, Fiji and various Pacific Islands, also outposts in northern
Australia.

Habitat — Everwet equatorial regions, mostly in the understory of rain forest; one
species in open grassy situations.

Note — The species of this section are all very closely related to one another,
differing in minor ways. The majority have a spongy layer inside the stony seed which
suggests that the whole subgenus may have had its origin from plants much like
C. thouarsii but with a truncate rather than an elongated apical part of the micro-
sporophyll. Thus several widespread species retain the strand habitat with buoyant
seed while others have moved inland sometimes loosing the buoyant seed character,
One species, C. schumanniana, grows in grasslands within the rain forest zone and

resembles in some ways species of the type section. It may have sprung from some
kind of genetic interaction with them.

KEY TO THE SPECIES

la. Pinnules usvally at least 10 mm wide ........................oiii. 2
b. Pinnules always less than 10 mm wide .............. 15. C. schumanniana
2a. Apical spike of microsporophylls up to 5 mm long. Apical spike of megasporo-
phylls up to 25 mm long. Stony part of the seed with an apical crest ....... 3

b. Apical spike of microsporophylls at least 12 mm long. Apical spike of megasporo-
phylls at least 25 mm long. Stony part of the seed without an apical crest ... 5

3a. Pinnules 10-15 mm wide, mostly not acuminate, Apical crest of the seed weak
.............................................................. 4

b. Pinnules 14-18 mm wide, strongly acuminate. Apical crest of the seed promi-
NEOL Lo 10. C. rumphii

4a. Petiole with numerous thorns. Seed up to 52 x 44 mm . .. 11. C. scratchleyana
b. Petiole with few or no thorns. Seed at least 55 x 45 mm . . . . . . 12. C, celebica
5a. Apex of megasporophylls with lateral teeth, Seed not buoyant, up to 45 x 37

I 13. C. silvestris
b. Apex of megasporophylls toothless. Seed buoyant, at least 55 x 40 mm . . ., ..

.................................................. 14. C. edentata

10. Cycas rumphii Miq. — Map 4

Cycas rumphii Miq., Bull. Sci. Phys. et Nat, Néerl. 2 (1839) 45; Comm. Phytogr. (1840) 120;
Linnaea 17 (1843) 688, p.p.; Tijdschr. Wisk. Natuurk. Wet. 2 (1849) 286, p.p.; Analecta Bot,
Indica 2 (1851) 32, p.p.; Linnaea 25 (1852) 589, t. 2, p.p.; Prodr. Cycad. (1861) 7, p.p.; Arch.
Néerl. Sci, Exact. & Nat. 3 (1868) 231, p.p.; DC., Prodr. 16,2 (1868) 257, p.p.; Warh., Monsunia
1 (1900) 181, t. 7f; Stapf, Kew Bull. (1916) 7, p-p-; Ridl,, Fl. Malay Penins. 5 (1929) 284
J. Schust. in Engl., Pflanzenr, 99 (1932) 74, p.p.; K.D, Hill, Aust. Syst. Bot. 7 (1994) 549,

f. 6, — Type: Rumphius, Herb. Amboin. 1 (1741) 86, t. 22, 23 (Olus calappoides or ‘Sajor
calappa’), Ambon.
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Cycas glauca Lam. ex Loudon, Hort. Brit. (1830) 403, nomen. -
Cﬁcas glauca Miq., Comm. Phytogr. (1840) 127, nomen; Monogr. Cycad. (1842) 30, Linnaea 17

1843) 692.
ngu'a. corsoniana G. Don, Gard. Mag. 18 (1842) 371. — Type: Corson s. n.' (holoILQI;\IS)I;I,( g.v.c));.y)
Cycas bougainvilleana K.D. Hill, Aust. Syst. Bot. 7 (199? 557,f. 11.—Type: NGF ayers
i i Harbour,
(holo NSW; iso K), Papua New Guinea, Tonalu
Cycas circinalis auct. non L.: D.L. Jones, Cycads of the World (1993) photos on p. 137.

Trunks up to 12 m high, 20-30(-40) cm diam., often branched. Leavgs 150-31(1)C ckrln

long, pinnules 95160 per side; petiole 30—65 cm long, thc.n'n.s present fqr most of the

length, Pinnules 18-30x (1.2-)1.4-1.8 cm, apex usually d1st;1nctly acum}nate, r;lalrgm

slightly bent, midrib more prominent below, dark green, shiny above, lighter elow.

Pollen cone ovoid, tapering, 35-45 x 14-20 cm; peduncle up to 13 ¢cm long. Micro-

sporophylls 15-20 mm wide, sterile apex with a parrow ¢. 5 mmlong acurzrz)enég/legg

sporophylls with 2—10 ovules; the sterile part triangulat, 30-45(-60) x 20-30 mm,

acuminate, marginal teeth 8—16 per side, 2—3 (lower) to 4-5 (upper) rnr‘n long, acu;nleln
spine-like, 20—25 mm long. Seeds orange, 43-60 x 32—-44 mm, ‘aplce}.l parl; of t e;
stony layer with a prominent crest (not visible before the fleshy covering dries), buoyan

i ngy layer.
du‘;:ﬁ;ii;f?%ega); ch coast. From Sulawesi and the Moluccas, along the northe.:rn
coast of New Guinea into the Solomon Islands, outposts in the Marshall and Caroline
ristmas Island (Indian Ocean).
ISlalgIlS]ji’tZ? d—olsllgszlygin strand vegfetation in rain forest environmenFs. Although cleifw%'ly
spread locally by flotation, it is known to be spread by people and this probably explains
X utposts of its distribution.

theNrr(I)ct)er:: f—n’ll?;z gonliusion with other taxa, starting with Miquel himse.lf, 112}s mefmt
that most descriptions of C. rumphii are mixed with that of other species (?1hr(t=,lfet ;(;
something completely different. The ecology of C. rumphii corresponds with tha

Ca s i N
Map 4. Distribution of Cycas rumphii Miq., C. edentata de Laub, The line X~ - -X indicates ou
laying collections of C. rumphii.
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C. thouarsii and C. edentata; however, C. rumphii can be distinguished by the crested
seed, the very short apical spine on the microsporophylls, and the wide, acuminate
pinnules. Specimens with pinnules distinctly wider (20-21 mm wide) than in any
other Cycas species have been collected in Palau. Kanehira (1938: 1. 4F, 5F) described
a ‘forma palauica’ from there, based on a globular seed with a sharp but low apical
ridge. He did not mention the pinnules at all and it remains to be seen if his form has
the wide pinnules of C. rumphii, and if a distinct taxon is involved. Hill (1994) distin-
guished C. bougainvilleana on the basis of irregular or indistinct lateral teeth (spines)
on the apex of the megasporophylls and an interrupted hypodermis in the pinnules.
The presence or absence of a small gap in the upper hypodermis in a few samples is
probably unreliable as a character and hardly the basis for a species. Hill admits that
the teeth are clearly visible in the type (plate 22 of Rumphius which he reproduces) so
how he concludes that no more than irregular teeth characterize C. rumphii is not
clear. In fact, experience with these cycads shows that teeth tend to erode during the
time it takes for the seeds to mature. Furthermore, different examples from the same
collection show variations in surviving teeth. Thus, three of the four female specimens
cited by Hill show clearly developed teeth in the examples examined. Miquel (1840)
described C. glauca strictly from living plants cultivated at Potsdam and imported by
H. Roterod from Java where it undoubtly also was cultivated. On Java there are no
wild plants fitting the description. In fact, no wild plants with a similar shape are
known to be glaucous, a factor favored by horticulturalists. The plant described closely

resembles C. rumphii, which could easily have been carried to Java from Ambon.

Without fertile material, which was not available for this taxon to Miquel, not much

more can be said. Note that Miquel reported that immature pinnules of C. glauca had

undulate margins. In 1868 Miquel listed C. glauca as of uncertain status in that no

wild material known to him was glaucous.

11. Cycas scratchleyana F. Muell. — Map 5

Cyeas scratchleyana F, Muell,, Victorian Naturalist 2 (1885) 18; K.D. Hill, Aust, Syst. Bot. 7
(1994) 562, f. 13. — Cycas circinalis L. var, scratchleyana (F. Muell.) J. Schust. in Engl.,
Pflanzenr. 99 (1932) 70. —Type: Armit s.n. (holo MEL,; iso K), Papua New Guinea, Mt Bedford,

Cycas apoa K.D. Hill, Aust, Syst. Bot. 7 (1994) 553, £, 9. — Type: BW 5245 (Iwanggin) (holo
CANB; iso A, L), Irian J aya, Lake Sentani,

Trunks up to 10 m high, 15-30 cm diam., rarely branched. Leaves 150~270 cm long,
pinnules 100160 per side; petiole 33-73 c¢m long, thorns present for most of the
length. Pinnules 15-32 % (0.9-)1-1.5 cm, apex sometimes slightly acuminate, shiny
dark green above, brighter green below, margin slightly bent, sometimes undulate,
midrib more prominent below, sometimes yellow above. Pollen cone ovoid, 20—45
(—=67) x 10-13 cm; peduncle short, Microsporophylls 14—20 mm wide, sterile apex
acuminate, acumen narrow, 4—-8 mm long. Megasporophylis with 4~-8 ovules; sterile
part triangular, 30—50 x 20-35 mm, acuminate, marginal teeth 14—20 per side, 2-3
(lower) to 4-5 (upper) mm long, acumen spine-like, 5~15 mm long. Seeds yellow to
yellow-orange, 38~60 x 30-44 mm, apex of the stony layer with a weak crest, buoyant
due to a spongy layer under the stony layer,
Distribution — From the Moluccas across New Guinea as far as New Ireland.
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CELEBICA

CELEBICA

. ica Mi ] -is K.D. Hill,
Map 5. Distribution of Cycas scratchleyana F. Muell., C. celebica Miq., C. silvestris K.D. Hi

Habitat — In rain-forest environment, especially along streams. Altitude up to
900 m, occasionally up to 1500 m. . .

Note — The two species, C. scratchleyana and C. Celeblcg, fmm a.close.1y rslzlilte(;l
group with C. rumphii with which they share the shape of the m101osp(201? y ;m
spongy layer inside the seed, and a crest on the stony part of the se?:d. In h. nm;i u
the crest is usually more strongly developed, it has also a longer spine at1 t e‘igrcel
the megasporophyll, and distinctly wider pinnules. Cycas ,.vcratchleyana has s¢ Oz
acuminate pinnules and somewhat smaller seeds; C. cel;bzca has f.ew r(l);dnlc:i Sss;rlllziect

i L be strictly a forest species @
the petiole. Cycas scratchleyana appears to i , (
to hllglman inter-island transportation even though itis used as hur}mn foplcl. '11‘33 i;etggttl&r}
of the buoyant seed character clearly illustrates its 1'e:1at10nshllps. lel(( e ot

i | is of irr - or indistinct lateral teeth (spine

uishes C. apoa on the basis of irregular or in ‘
z%pical part of the megasporophyll. Two sheets of the type collect1orl1_ seen have well
developed teeth (see also the note concerning teeth under C. rumphii),

12. Cycas celebica Mig. — Map 5

6;
Cycas celebica Miq., Bull, Sci. Phys, et Nat. Néerl. 2 (18?39) 4:5; Cf)_gﬂ;i 1:33;}?&%28‘2‘0()1 éiQ)
Monogr. Cycad. (1842) 31; Linnaea 17 (1843) 701; Tijdschr. WI?R‘ a hiug.Herb. )
288; Prodr. Cycad. (1861) 7; DC., Prodr. )16é 21(1865}) 528, — Type: Rumphius, .
1 (1741) 87, t. 20, 21 {Olus Calappoides), Sulawesi. ‘ ' . Bot 31
Cycai seen)lan.ii A. Braun, Sitzungsber. Ges. Nattlrf. Fr, Berlin (1876) 228,6 ng;'t,l~tc?,';ajlisBL_ a
(1893) 2, t. 330; K.D. Hill, Aust, Syst. Bot. 7 (1994) 560, f. 112A—~C Sym : e o
seemanmnii (A, Braun) I. Schust. in Engl.,Pﬂanzcl:‘nr. 99(1932)7 1’ . A " J, Dot Age Eiji 19
(1979) 90. — Cycas rumphii Miq. var. seemannii (A. Braun) Par I1<a.1r_1, §M .GH oy
(1948) 94, f. 7. — Lectotype (Smith 1979): Seemann 572 (holo K;; iso , GH, P),
Cycas neocaledonica L. Linden, Illust. Hortic. 28 (1881) 32, no;n(:llno. _ ypes Tumer s, (holo
Cycas micronesica K.D, Hill, Austr. Syst. Bot. 7 (1994) 554, 1. 10. :
NSW, photo seen), Guam, Anderson Air Force Base.
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Cycas circinalis auct. non L.: Seem., Fl. Viti. (1865) 268; K. Schum. & Lauterb., Fl. Deutsch.
Schutzgeb. Siidsee (1901) 153; Yunck., Bull. Bishop Mus. 120 (1959) 45; B.C. Stone, Am. Sci.
59 (1951) 313, £, 9; de Laub., Flore Nouv. Caléd, et Dépend. 4 (1972) 8, 1. 1; Fosberg & Sachet,
Smithsonian Contrib. Bot. 1, 20 (1975) 6.

Trunks up to 15 m high, 14-30 cm diam., often branched. Leqves 100-300 cm long,
pinnules 65~150 per side; the petiole 25~60 cm long, thorns few or absent. Pinnules
15-32 % 1-1.6 cm, when more than 12 mm wide generally distinctly acuminate, margin
somewhat bent, midrib more prominent below, green above, paler below. Pollen cone
ovoid, slightly tapering, 32~60 x 815 cm; peduncle c. 7 cm long. Microsporophylls
13~18 mm wide, sterile apex acuminate, acumen 4—-5 mm long. Megasporophylls
with (2 or) 4-6 ovules; sterile part triangular or elongated, 35-60 x 25-40 mm,
acuminate, marginal teeth 7-14 per side, 2~3 (lower) to 4-5(-7) (upper) mm long,
acumen spine-like, 7-30 min long, occasionally with a few reduced teeth at the base,
Seeds tawny, 55-70 x 4560 mm, the apical part of the stony layer with a small crest,
buoyant due to an inner spongy layer.

Distribution — Borneo to Moluccas, Bougainville to Tonga, Mariana Islands.

Habitat — In rain-forest environments along the sea coast, also inland. Soil: usually
on limestone. Altitude up to 360 m.

Note — Particularly close to C. rumphii because of the strand habitat (in part) and
the buoyant seed, but differing in the narrower pinnules and thornless petioles. Both
Rumphins and Miquel were rather uncertain about the identity of their taxon but empha-
sized the lack of thorns which certainly distinguishes C. celebica. The somewhat
disjunct distribution including many islands where the plant is cultivated, suggests,
as for C. rumphii, that its distribution has been extended by human introductions. Hill
(1994), who is content to leave C. celebica in the synonymy of C. rumphii, supplies
C. micronesica for the plants from the Marianas, which he distinguishes from
C. seemannii by an elliptical (rather than triangular) apical part of the megasporophyll
and fewer lateral teeth (spines). A wide range of material from the Marianas, New
Caledonia, Fiji, and Tonga has been examined and both extremes were found in all
four areas. The plants described as C. circinalis by Safford (1905) from the Marianas

appear to refer to cultivated material of that species as it differs quite sharply from
any known wild species collected there,

13. Cycas silvestris K.D. Hill — Map 5

Cycas silvestris K.D. Hill, Telopea 5 (1992) 181, t. 1 (£. d, e taken from the type). — Type Clarkson
& Neldener 8813 (holo NSW, n.v.), Australia, Queensland, Cook Distr.

Cycas circinalis L. var. curranii J. Schust. in Engl., Pflanzenr, 99 (1932) 69. — Cycas spec.,
Foxw,, Philipp. I. Sci,, Bot. 6 (1911) 152, t. 27. — Type Curran 3842 (holo PNH, destroyed,
neo K, here designated; iso P), Philippines, Palawan.

Cycas circinalis auct. non L.; Roxb., Fl. Ind. 3 (1832) 744 (excl. pl. Masc.); Blanco, Fl. Filip.
(1837) 745; Foxw., Philipp. I. Sci., Bot. 6 (1911) 151, p-p.; Amaroso, Philipp. J. Sci, 115 (1986)
182, t. 5, 7-9, 27-30.

Cycas rumphii auct. non Miq.: Merr., Sp. Blanc. (1918) 52; Enum, Philipp. Flow. PI. 1 (1923) 1,
p-p.

Cycas media auct. non R, Br.: C.A. Gardner, For. Dept. Bull. Perth 32 (1923) 30.
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Trunks up to 4.8 m high, 20-25 cm diam. Leaves 1 10-210 cm long, pinnules 7 0—1&12
(~120) per side; petiole 24-46 cm long, thorns present at least‘ to'halfw.ay apov? ;
base. Pinnules 17-35 x 0.9-1.5 cm, margin slighFly bent,‘ midrib more plorlnsmen'
below, green above, lighter below. Pollen cone ovoid, tapermg, 28—50 X 8.‘5” 1201;?;
peduncle c. 3.5 cm long. Microsporophylls 15-22 mm wide, sterile apex with 2‘11 ;1— :
mm long spine, longest towards the centre of the cone. A{!egasporo.p.hylls wxltl 17 —12
ovules; sterile part triangular, 25-35 X 20-23 mm, acumu}ate, 'mmgmal teet ' —30
per side, 2-3 (lower) up to 5 (upper) mm long, acumen spine-like, subulate, 25—
. Seeds yellowish, 42—52 x 25~38 mm.
mnlllligfr;gbtiion —y From Vietnam through the Philippines to Palau and south to .J zlwa
and the Lesser Sunda Islands, one or two outposts on ktlhe nonthern coast of Australia.
itat — Lowland rain forest, sometimes along the coast. .

g?}?:it— HilI;(1992) described this species from Queenslgnd, well beyogd Fhe mfm;
area of distribution, based on female material only. The microsporophyll is Lderlxluca
with that of C. edentata whose megasporophyll lacks .teet.h _and whose selzjedﬂl as g
spongy layer inside the stony layer. Both species and'C. rz{tmmzallz.a ,(C. cggzm er aé;ultn
are thoroughly mixed up in the literature and herbaria a’s in Merull s19 : papm‘ o
his collection numbered 855 meant to illustrate Blanf:o s species. The variety gwl ran ,‘
was based on a plant with a small pollen cone but this may be no more than the lowes
limit of the natural size variation.

14. Cycas edentata de Laub., spec. nov. — Fig. 1, Map 4

Foliola 10-17 mm lata. Productionis apicalis microqurophyl]orum 12-24 mm lontg1s.
Margines apicum megasporophyllorum edentati integris vel undul.ates. Semmés Ea z'm—
tes. — Typus: Kondo & Edaiio 38877 (holo L; iso A, BM), Sulu Archipelago, Mt Cabucan.

Cycas rumphii Miq. var. timorensis Miq., Comm. Phytogr, (1840) 125. — Type: Serchrusuit s.n.
holo P), Timor. ' . . L

Cyizzs rumphii auct. non Miq.: Dyer in Hook. f., El. Brit. India 5 (1888% 652{)12131.,15; g/gﬂF’?r
Penins. (1925) 186; Smitinand, Nat. Hist, Bull. Siam Soc. 24 (1971) 173, t. 3b, 1,'§A o-éso.
Thailand 2, 2 (1972) 186; D.D. Pant, Cycas and the Cycadales, ed. 2 (1973) 36, t. 13; Amoroso,
Philipp. J. Sci. 115 (1986) 182, t. 2, 6, 17-19, 23-26.

Trunks up to 7 m high, 15-30 c¢m diam., sometim'es slightly hypogeal. hLe-‘wesl-ng;
220 cm long, pinnules 60—~108(~120) per side; petiole 45-69 cm lgllﬁ,lt gms; p {drib
for most of the length. Pinnules 15-34(-38) X 1-1.8 cm, margin slight y‘dent . n;rin
more prominent below, green above, lighter below. Pollen cone ovol ,.dapsterﬂgé
30—58 x 11-14 cm; peduncle 4—6 cm long. Microsporophylls 14-23 mm.w1 e.Zl e
apex with a 12—24 mm long spine. Megasporophylls with 2—8. ovules; s_te?u :ngre
triangular or almost diamond-shaped, 20~30 x 1823 mm, acun‘nna]t.ek, mglo g120[_46,
straight or undulating, rarely with a few weak teeth, acumen sp1ne~b1 e, t—due - E;
Amoroso (1986)] mm long. Seeds orange, 55-60 X 40-50 mm, buoyan

- insi tony layer. . ‘
Spoll)li}t,ringiloﬁlifl%trl;?ns theyAn}c'iaman Islands tl;rouglzr Peninsular Thailand and the

ilippi -ough Indonesia and east as far as Timor.

Phggllv)ilzzsi) lIl1t1hsttl;::cllglve,getation in rain-forest environments, rarely far from the

coast.
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Fig. 1..Cycas edentata de Laub. a. Pinnule; b. megasporophyll; c. seed (outline);
(seen from above and from the side) (a~c: Kondo & Edaiio 38877, d: Bartlett 1 3509).

b

d. microsporophyll

D.J. de Laubenfels & F. Adema: Revision of Cycas and Epicycas 375

Note — In spite of the buoyant seeds, its distribution suggests long-distance dispersal
by human introduction in part. This species is widely used as a food crop just as its
relatives. Sterile plants strongly resemble C. thouarsii in shape, albeit somewhat less
robust, and in habitat.

15. Cycas schumanniana Lauterb. — Map 2

Cycas schumanniana Lauterb. in K. Schum. & Lauterb., Fl, Deutsch. Schutzgeb. Siidsee (1901)
154; K.D. Hill, Aust. Syst. Bot. 7 (1994) 536, f. 3B, 8. — Type: Lauterbach 2745 (holo B,
destroyed), Papua New Guinea, Bismarck Mts.

Cycas campestris K.D. Hill, Aust. Syst. Bot. 7 (1994) 538, f. 9a-e, g-h, p.p. (all except the type).

Trunks up to 2.5 m high, 2025 cm diam., occasionally branched. Leaves 75-150 cm
long, pinnules 50-105 per side; petiole 24~55 cm long, with several or no thorns.
Pinnules 9-22 x 0.5-0.9 cm, margin slightly bent, midrib more prominent below,
shiny dark green above, paler below. Pollen cone (probably immature) ovoid, 17-20
x 8-10 cm; peduncle 2.5-4 cm long. Microsporophylls up to 20 mm wide, sterile
apex acuminate, acumen c. 3 mm long. Megasporophylls with 2-6 ovules; sterile part
triangular, 2540 x 19-29 mm, acuminate, marginal teeth 10~20 per side, 1-2 (lower)
to 2—4 (upper) mm long, acumen 10—15 mm long, usnally with a few reduced teeth at
the base. Seeds yellow to orange, 28-42 x 23~-34 mm.

Distribution — Papua New Guinea, along either side of the major mountain chain.

Habitat — Open grasslands. Altitude up to 1350 m.

Note — Generally identified by collectors as C. papuana (C. armstrongii) or
C. media, both of which, however, have microsporophylls with elongated tapering
apices with only the tip bent towards the apex of the cone, instead of an obtuse apex
with a sharply bent spike. The former has usually narrower pinnules, while the latter
usually has longer apices on the megasporophyll. All three species have similar habitats,
unlike other New Guinean species that also have wider pinnules and a spike as acumen
on the megasporophyll. One could indeed say that C. schumanniana is distinctly inter-
mediate between C. armstrongii and C. scratchleyana and that there is a clear possibility
of some sort of hybrid origin. A neotype collected in the Bismarck Mis is needed.

' Subgenus Pectinata de Laub., subg. nov.

Petiolis 25 cm plusve longis. Apicis megasporophyllorum marginalibus pectinatis-
laciniatis. Foliolis lineare-lanceolatis, 6~17 mm latis, anguste acutis. — Typus: Cycas
pectinata Buch.-Ham.

Trunk cylindrical. Petiole more than 25 cm long, usually armed with thorns. Pinnules
straight or more commonly turning basally, narrowly acute, flat or slightly bent on the
margins, 6—17 mm wide. Microsporophylls with an acute to obtuse apical part, with
the apex including the acumen sharply bent towards the apex of the pollen cone.
Megasporophylls with a laciniate or pectinate sterile apical part, comb-teeth at least
6 mm long, often more than 1 cm long, usually little variable in size or the middle
ones the longest, apex acuminate, acumen narrowly lanceolate to elongated spike-
like, usually with few reduced teeth at the base.
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Distribution — Seven species from eastern India and southern China through
southeastern Asia to the Philippines (Luzon), Indonesia, and New Guinea.

Habitat — Understory or open disturbed areas in rain forest or scasonal forests.

Note — The comb-teeth of the megasporophyll are obviously homologous with
foliar pinnules and probably more primitive than the short marginal teeth in the
subgenera Cycas and Truncata, which otherwise strongly resemble this subgenus and
could well have been derived from it. Subgenus Pectinata more nearly occupies a

central (and perhaps ancestral) area for the genus and is more diverse than the other
subgenera.

KEY TO THE SPECIES

la. Megasporophy!l with more than 10 comb-teeth on each side, the undivided apical
part30-60 x 20-45mm ... o 2

b. Megasporophyll with up to 10 comb-teeth on each side, the undivided apical part
20-50 x 15-30 mm

.............................................. 5
2a. Comb-teeth 12-45mmlong ................. 0o 3
b. Comb-teeth 6-8 mmlong ....................... . 19. C. campestris
3a. Pinnules 6—-9 mm wide. Comb-teeth 12-25 mm long ................... 4
b. Pinnules 8-12 mm wide. Comb-teeth 20~45 mm long ..18. C. szechuanensis
4a. Apex of microsporophylls with a 1-4 mm long spike ....... 16. C. pectinata

b. Apex of microsporophylls with a ¢, 4 mm long triangular beak .............

................................................ 17. C. taiwaniana

5a. Apex of megasporophylls triangular, 15-20 x 15-30 mm (not including the
ACUMEN) ..o e 6

b. Apex of megasporophylls lancolate, 30-50 x 1619 mm (not including the acumen)

................................................... 20. C. javana
6a. Pinnules 12-17mmwide ................ ... ... .. 21. C. macrocarpa

b. Pinnules 7-12 mm wide ..................... e 22. C. riuminiana

16. Cycas pectinata Buch -Ham. — Map 6

Cycas pectinata Buch.-Ham., Mem., Wern. Soc. 5,2 (1825) 322; K. D. Hill, Taxon 44 (1995)26. —
Lectotype (here designated): Hooker & Thomson s.n. (K), E Bengal, Chittagong,

Cycas pectinata Griff., Not. P1. As. 4 (1854) 10, t. 360, £, 3, nom. inval.; Dyer in Hook., Fl. Brit.
India 5 (1888) 657; Leandri, Fl. Indo-Chine § (1931) 1090; Smitinand, Nat, Hist. Bull. Siam
Soc. 24 (1971) 169, f. 3d, 4a; Fl. Thailand 2,2 (1972) 190, 1. 13d, 14a; D.D. Pant, Cycas and
the Cycadales, ed. 2 (1973) 37; D, L. Jones, Cycads of the World (1993) 151, — Cycas circinalis
L. var. pectinata (Griff.) J, Schust, in Engl., Pflanzenr, 99 (1932) 68. — Type: Griffith, Not. PI.
As. 4 (1854) 10, t. 360, £, 3.

Cycas jenkinsiana Griff., Not. Pl As. 4 (1854) 9, 1. 360, f. 1-2, t. 362, f. 1. — Type: Jenkins s.n.
(holo BM), Assam.

Cycas dilatata Griff., Not. Pl As. 4 (1854) 15. — No type indicated, see notes,

Cycas siamensis auct. non Mig,: Dyer in Hook., Fl. Brit. India 5 (1888) 657; Ridl., Fl. Malay
Penins. 5 (1925) 285; Leandri, FL Indo-Chine 5 (1931) 1088, p.p.; Smitinand, Nat. Hist. Bull.
Siam Soc. 24 (1971) 173 p.p., f. 3a, 4b; Fl, Thailand 2,2(1972) 190 p.p., f. 13a, 14b,

7Cycas multifida Chang & Y.C. Zhong, Acta Sci. Nat. Univ, Sunyatsenia 36 (1997) 70, f. 5, —
Type: Y.C, Zhong 80196 (holo SYS, n.v.), China, Guangxi, Xiling,
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Trunks up to 8 m high, 14-36 cm diam., sometimes branched. Leaves 1?0~2Q0 CE;
long, pinnules 80—115(—140) per side; petiole 25 —.54. cm long, tho1:ns'plesenl };};m
halfway. Pinnules 13-25 x 0.6-0.9 c¢m, margin d1st1nct.1y bent, midrib proril; m',
green above, lighter below. Pollen cone cylindric, taPenng, ?5-—45 >< 11.5.——b ctl,
peduncle ¢. 6 cm long. Microsporophylls 17-23 mm wide, sterile apex 1athe1A a rug)' y
narrowed to an acuminate, sharply upward bent spike, 10-40 mm long, at the iscz
3-4 mm wide. Megasporophylls with 2—6 ovules; sterile part trlanguhr or somewha
rounded, 30-50 x 25—45 mm, acuminate, comb-teeth ]2—18 per side, 12—2{15 m31
long, acumen linear to lanceolate, 24—-40 (—60; gnrglgusually with a few reduced teeth
ase. Seeds yellow to orange, 30-44 x 28—36 mm. .

) t]g?sl;;if;tf:n —yFrom easterngNepal and the southernmost edge of China across
mOI?Itact))ii:t‘eglgE ﬁsﬁ the understory of moist evergreen forest on clay. Altitude mostly
b 1300 m. ‘
1bc1)\‘fl§t§ (19 '?‘igincomplete notes of Griffith were published pgsthurnously. Hf.e certalniy
did not intend C. pectinata Griff. to be a new species as he did not appenq hfls .narne tg
it, and no specimen can be associated with his ﬁgt‘lre. I’Because no re elences °
Hamilton’s species of the same name was included, Q1'1fﬁth 8 C pectmatg.bec;)mfzctz
synonym. The species is most often, quite inappropriately, attributed to 1ml.) n 1,
Griffith described C. jenkinsiana which is also a synonym. Further he had o v191;1s 211
laid the name C. dilatata aside in favor of C. jenkinsiana, that, however, Was publis .e
anyway, creating yet another synonym. Hamilton cited C. qngulatq w1t1.1 a cgutasgllor;
mark and further thought his species might be what Rurn‘ph1us had. in mind for 1 u
calapoides, neither of which proved to be correct. Hamilton specified E Bengal as

PECTINATA
i,

““““ TAIWANIANA

i) o L

0 MAGROCARPA *,
v "

Map 6. Distribution of Cycas pectinata Buch.-Ham., C. taiwaniana Carruth., .Cj Séecl_lzca{teizj:;
Chen & Fu, C. campestris K.D. Hill, C. javana (Mig.) de Laub., C. macrocarpa Guiff., C. riumin
Porte ex Regel.
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locality for his species without a specimen. The early collection by Hooker & Thomson
from that area can be taken as the lectotype. Later, Epicycas siamensis has been thor-
oughly confused with Cycas pectinata in the literature. Smitinand (1971, 1972), for
example, illustrated fertile structures of C. pectinata as C. siamensis (Epicycas siamen-
sis), while Leandri’s figures of C. pectinata are mostly Epicycas siamensis. The new
species C. multifida differs in the wider pinnules (as in C. szechuanensis) and the
more numerous comb-teeth, which are not nearly as long as in C. szechuanensis.
Cycas multifida may well stand as a separate species.

17. Cycas taiwaniana Carruth. — Map 6

Cycas taiwaniana Carruth., J. Bot. 31 (1893) 2, t. 331. — Cycas revoluta Thunb, var. taiwaniang
(Carruth.) J. Schust. in Engl., Pflanzenr. 99 (1932) 84; K.D. Hill & E.J. Chen, Acta Phytotax.
Sin. 32, 6 (1994) 546, £. 6. — Type: Swinhoe 14119 (holo BM; iso K), Taiwan.

Cycas hainanensis C.J. Chen ex W.C, Cheng, L.K. Fu & C.Y. Cheng, Acta Phytotax. Sin. 13, 4
(1975) 82; S.H. Fu et al., Fl. Reip. Pop. Sin. 7 (1978) 16, f. 2, 5, 6 (taken from the type);
D.L. Jones, Cycads of the World (1993) 143; K.D. Hill & C.J. Chen, Acta Phytotax. Sin. 32, 6
(1994) 544, f. 5. — Type: Zhong 4706 (holo IBSC, n.v.), Hainan.

Trunks up to 3.5 m high, 13-35 cm diam. Leaves 65-200 cm long, pinnules 130-170
per side; petiole 20-35 cm long, thorns present for most of the length. Pinnules 12—
32 x 0.7-1.2 cm, margin flat, midrib prominent above, sometimes weaker below,
shiny green above, paler below. Pollen cone unknown. Microsporophylls ¢. 17 mm
wide, sterile apex turned upwards, abruptly narrowing to a triangular, c. 4 mm long
beak. Megasporophylls with 2-4 ovules; sterile part triangular or rounded, 35-60 x
25—40 mm, acuminate, comb-teeth 1024 per side, 20~35 mm long, acumen somewhat
longer than the comb-teeth, triangular to lanceolate, with a few reduced teeth or
serrations at the base. Seeds yellow, 35-45 x 3036 mum, becoming irregularly rugose,
the stony layer verrucose,

Distribution — Hainan, along the nearby coast of China, and apparently formerly
on the southwest coast of Taiwan,

Habitat — Scattered in moist forests. Altitude from sea level up to 1200 m,
Endangered.

Notes — Long confused with another species from the interior of Taiwan recently
named C. taitungensis. The authors of this new species argue for an origin of the type
material of C. taiwaniana on mainland China due to the fact that it is not known today
from Taiwan and that Swinhoe did collect extensively on the mainland. Although
they quoted evidence from Dyer (1903), they ignored the comments of Watters (who
served under Swinhoe), quoted by Dyer, that he had “several conversations about a
Cycas which grew abundantly on Saracen’s Head at the entrance of the harbour. That
was in 1865 and since then the Chinese have altered the flora of the place very much
by cutting away everything for the erection of a fort and the constructions of roads,”
(original in K). This locality is on the southwest coast of Taiwan in an area where
Swinhoe is known to have collected. These authors further included material of more
than one species in their description of C, taiwaniana. Schuster (1932) made Carruther’s
species a variety of C. revoluta based on ‘living’ (cultivated) material which was in
tact C. taitungensis, a close relative of C, revoluta, By contrast, C. taiwaniana is very
stmilar to C, pectinata which differs in the long apical spike on the microsporophyll
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and the smooth, not verrucose surface of the stony layer gf the seed. Hill & Chen
(1994) distinguish C. taiwanensis from C. hainanensis by pinnules more than 13 mm
wide. However the type of C. taiwanensis has pinnules lessltl_lan 1:2 mm 'vv1F1e.
Apparently Hill & Chen have included material of C. szechuanensis in their description
of C. taiwanensis. '

Isolated microsporophylls found in the specimen have been described, the pollen
cone itself is still unknown.,

18. Cycas szechuanensis Chen & Fu — Map 6

Cycas szechuanensis Chen & Fu, Acta Phytotax, Sin. 13 (1975) 81; S.H. Fu et al,, Fl, R;’g:. Pop.
Sin. 7 (1978) 12, f. 1: 7-8 (taken from the type). — Type: Xlong et al. 33221 (holo PE, n.v.),

Sichuan. ' )
Cyeas guizhouensis Lan & Zou, Acta Phytotax. Sin. 21 (1983) 209, f. 1. — Type: Lan & Zou 81

8-001 (holo PE, photo seen), Guizhou, Xingyi. '
Cycas ferruginea Wei, Guihaia 15 (1994) 300, f. 1-6. — Type: Wei 1986 (holo IBK, n.v.}, cult.

Guangxi. . ' _
Cycas lmgzglinensis Chang & Y.C. Zhong, Acta Sci. Nat. Univ. Sunyatsenia 36 (1997) 68, f. 8.

i i, Longlin, Jin Zhong Shan.
e: Y. C. Zhong 80848 (holo SYS, n.v.), China, Guaqx1, ' . B
CyL"I(?;pxilingensis Chang & Y.C. Zhong, Acta Sci: Nat. Univ. ..Su;?/le.usema 36 (1997) 69, f. 6,7.
e: Y. C. Zhong 80866 (holo SYS, n.v.), China, _Guang)u, Xiling. . _
Cycr'lc‘zs.;prumpl'zii auct. non Miq.: S.H. Fu et al., Bl Reip. Pop. Sin. 7 (1978) 16, f. 3: 4, 6-8 (excl.

female plants).

Trunks up to 4 m high, up to 30 cm diam. Leaves 140-200(-250) cm long, p1.nnulles
70-120 per side; petiole 4070 cm long, thorns pressant' for mos't of the length. sz?u es
17—29(-35) % 0.8—1.4 cm, margin slightly bent, midrib prominent ab‘OV‘e, somet;qm;s
weaker below, green above, lighter below. Pollen cone unknqwn. erosporop1 yils
c. 12 mm wide, sterile apex turned upwards, abruptly narrowing to ac.3 mm (C)lng,
triangular beak. Megasporophylls with 2—-8 ovules; ster}le part triangular or rounded,
40-50 x 20—40 mm, acuminate, comb-teeth 8~19 per side, 20—45 mm long, a;:gmen
30-45 mm long, usually with reduced teeth at the base. Seeds yellow, c. 35 x 38 mm
ider than long!).
(WIlc)hiastltibution {;—) China, from southern Sichuan Prov. to the sou'th coast.
Habitat — In understory of forested areas and grasslands. Altxtudp up to 1800 m.
Notes — The long comb-teeth resemble those of .severa1' species of subgenuﬁ
Revoluta but the pinnules are much broader with a prominent midrib. Th‘e megazgo;sd
phyll of the type appears abnormal with its multiple apex and' ovgrla;;pmg see b and
comb-teeth. The type is known from a cultivated pla}lt that §x1§ts inc onesvn;l 8 !
gardens. Without the abnormalities, it is morphologically similar to C. guizhouens
i as published later. .
w}lllsglz‘\zecsl I1)nicrosporophylls found in the specimen have been described, the pollen

cone itself is still unknown.

19. Cycas campestris K.D. Hill — Map 6

Cycas campestris K. D. Hill, Aust. Syst. Bot. 7 (1994) 538, f. 3¢, 9f (ﬁgurgs taken fI‘OI’{l ;l.levtyiz)ii
— Type: Jacobs & Conn 5950 (holo NSW, photo seen), Papua New Guinea, Central Prov.,
Lea Lakes. : :
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sporophyll (seen from above and from the side) (a,

(]
g

Fig. 2. Cycas javana (Miq.) de Laub, a. Pinnule; b. me

gasporophyll; c. seed (outline); d. micro-
d: Blume s.n.; b, c: Blume 1089).
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Trunks up to 8 m high, 15-30 cm diam. Leaves 180-250 cm long, pinnules c. 140
(—180) per side; petiole 33~69 cm long, thorns few to several. Pinnules 18-35%0.9~
1.3 cm, margin distinctly but not strongly bent, midrib prominent, green above, lighter
below. Pollen cone ovoid, 22 x 5.5 cm; peduncle 2-3 cm long. Microsporophylls
c. 20 mm wide, sterile apex obtuse, turned upwards. Megasporophylls with4—8 ovules;
sterile part triangular, 30-40 x 25-35 mm, acuminate, comb-teeth 8-15 per side,
6—8 mm long, acumen poorly developed, up to 35 mm long, with reduced teeth at the
base. Seeds red, 38 -48 x 30-38 mm.

Distribution — Throughout New Guinea.

Habitat — Scattered in disturbed areas of lowland forest, often along streams.
Altitude up to 300 m.

Note — Of the material cited by Hill in the original publication only the type
collection belongs to this species, all other material cited represents typical C.
schumanniana. Both that species and C. scratchleyana, which are also found in New
Guinea, have shorter teeth on the apical part of the megasporophyll, the teeth are also
smaller towards the base, not uniform in size, microsporophylls with distinct apical
spikes, while their seeds do not become red. The seed of C. scratchleyanahas a distinet
ridge on the apical part of the stony layer; the pinnules of C. schumanniana are much
narrower. The relatively short comb-teeth of C. campestris are transitional in size
between those of subgenus Pectinata and those of the subgenera Cycas and Truncata.

20. Cycas javana (Miq.) de Laub., comb. nov., stat. nov. — Fig. 2, Map 6

Basionym: Cycas circinalis L., var. javana Miq., Monogr. Cycad, (1842) 28, t. 2f, E. — Type:
Blume 1089 (holo L), Java.

Cycas rumphii auct. non Miq.: J. Schust. in Engl., Pflanzenr. 99 (1932) 74, f. 11G; Backer &
Bakh. {.,, Fl. Java 1 (1964) 87.

Trunks up to 6 m high. Leaves 120140 cm long, pinnules ¢. 90 per side (see notes);
petiole 4550 cm long, thorns present for most of the length. Pinnules 23—-36x 1.1-
1.5 cm, margin slightly bent, midrib prominent, green above, lighter below. Pollen
cone ovoid, 30-70 x 12—17 cm; peduncle 2-3 cm long. Microsporophylls ¢. 15 mm
wide, sterile apex acuminate, extending 5—7 mm and then sharply bent in a 1015
mm long beak. Megasporophylls with 4—8 ovules; sterile part expanding gradually
and then lanceolate, 30—30 x 16-19 mm, comb-teeth 6-9 per side, 4-6 (lower) to
6—9 (upper) mm long, apical spike 35-50 mm long, with several reduced teeth at the
base. Seeds orange, 4560 x 35-50 mm.

Distribution — South Sumatra, Krakatoa and Java.

Habitat — Understory of lowland rain forest.

Note — Sterile material strongly resembles C. silvestris and C. edentata, both of
which occur in or near Java, The fertile material, however, is quite different. Thete
are only a few specimens known. The fragments of the leaves of these suggest that the
leaves may be larger, probably at least up to 200 cm. Of course the number of pinnules
should also be larger.

21. Cycas macrocarpa Griff. — Map 6

Cyecas macrocarpa. Griff., Not. P1. As. 4 (1854) 11, t. 362, £, 11, — Type: Griffith 6361 (holo K),
Malaysia, Crew, near Tabong,
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Cycas circinalis auct. non L.: Smitinand, Nat. Hist, Bull. Siam Soc. 24 (1971) 168; FL. Thailand 2,
2 (1972) 186.

Trunks up to 9 m high, at least 13 cm diam. Leaves 100—-250 cm long, pinnules ¢. 120
per side; petiole 4068 cm long, thorns present up to halfway. Pinnules 19-39x 1.2—
1.7 cm, often acuminate, margin flat, midrib prominent. Pollen cone cylindric, 33-35
X 7.6 cm; peduncle 2-3 cm long. Microsporophylls c. 12 mm wide, sterile apex
triangular or acuminate, extending for c. 10 mm, then sharply bent upwards with a
7—8 mm long beak. Megasporophylls with 2—8 ovules; sterile part triangular or wedge-
shaped, ¢. 20 x 15-30 mm, obtuse or truncate, abruptly acuminate, comb-teeth 6 or 7
per side, 8-12 mm long, acumen a 25-35 mm long spike. Seeds yellow, 5075 x 35—
45 mm,

Distribution — Peninsular Thailand, Peninsular Malaystia.

Habitat — Understory of lowland rain forest often on limestone hillsides.

Note ~— The forest form mentioned by Ridley (1925: 285) sub C. rumphii prob-
ably belongs here.

22. Cycas riuminiana Porte ex Regel — Map 6

Cycas riuminiana Porte ex Regel, Gartenfl, 12 (1863) 16, f. on p. 17.— Cycas circinalis L. subsp.

riuminiana (Porte) I. Schust. in Engl., Pflanzenr. 99 (1932) 68, — Lectotype (here designated):
Regel 6210 (K), cultivated in Manila,

Cycas chamberlainii W.H, Br, & Kienholz, Philipp. J. Sci. 26 (1925) 47, fig. 1, pl. 1-3; Zamora &
Co, Guide Philipp. Fl, and Fauna 2 (1986) 219; Amoroso, Philipp. J. Sci. 115 (1986) 181, 1. 4,

14-16, 39-41; D.L. Jones, Cycads of the World (1993) 136. — Type: Brown & Kienholz
42539 (holo US; iso A, BM, K, NY, P), Philippines, Luzon, Mt Arayat,

Trunks up to 8 m high, 15-25 cm diam. Leaves 115-220 cm long, pinnules 80-115
(~150) per side; petiole 26-57 cm long, thorns present at least up to halfway. Pinnules
1830 x 0.7-1.2 cm, margin slightly bent, midrib prominent green above, lighter
below. Pollen cone ovoid, c. 45 x 12 cm; peduncle c. 15 mm long. Microsporophylls
1620 mm wide, sterile apex abruptly rounded, beak lanceolate, 12—-20 mm long,
spreading but strongly curved upwards. Megasporophylls with 48 ovules: sterile
part ovate, rounded to nearly obtuse, 15~20 x 20—30 mm (wider than long!), comb-

teeth 410 per side, 8-18 mm long, apical spike 2—4 cm long. Seeds yellowish, 39-50
X 29-36 mm.

Distribution — Philippines, Sulawesi, Moluccas.

Habitat — Understory of lowland rain forest, disturbed areas, often on limestone.
Altitude up to 1030 m.

Note — Cycas riuminiana was described from cultivated material which originated
from Manila.

Subgenus Revoluta de Laub., subg. nov.

Foliolis linearis vel in partes apicales vers apex folium curvatis, 8 mm minusve lata,
revolutis, costa supra immersa, debila vel plana, apicis acutis vel rotundis, Petiolis 40
cm minusve (plerumque 30 cm minusve). Partes apicalis megasporophyllorum laciniates,
— Typus: Cycas revoluta Thunb,

Cycas L. sect. Asiorientales J. Schust. in Engl., Pflanzent. 99 (1932) 65,
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Trunk erect, usually rather short. Petiole less than 40 cm long (usually lless tharfltig
cm), with or without thorns. Pinnules straight or at least some in the apical part o the
leaf curving towards the apex of the leaf, nong over 8 mm. Wlde., 1}1arg1ns in mu.
species revolute, sometimes extremely so with th1ckenef1 margins, @1q1lb albo? u:uatly
in a trough, weakly prominent or flat, apex acute, or in narrower pinnules 1 is mcuy
rounded, Megasporophylls with a laciniate, ster}le apical part, corr1b1~teett }11 usually
longest in the middle of the sporophyll or, sometimes, all of the same length. o in

Distribution — Eight species from India to Japan and the Philippines, also 1

: ‘alia, absent from the equatorial zone. .
nO%t%ﬁﬂ?‘Lﬁl&;tly in restricted almost reticulate populations in open forests and
in distinctly seasonal areas. o

Savlgglgj t-1S—H"}‘kcliésnarro}\:v and often strongly revolute piqnules with the midrib al;ot;/le
flat or only weakly prominent, as well as the sbort petioles and the tenden;:ylo Ieat:,f
pinnules to curve towards the apex of the leaf in the parts near the apel)l( of t ‘13 tea
distinguish this subgenus. The leaf apex shows a strong tendency toH av:vzervthcis
rapidly diminishing pinnules rather than the more usual one or none. ow : , e
character varies from leaf to leaf and is often absent. In most species of thfa subgen '
the leaves are not flat but rather more or less V—sl1apeq: the two rows of pinnules giei
raised to form a trough. This character is also variable: in some species oftenlseen, .::Jh
sometimes hardly noticeable. Short petioles and upward curving pmm'xle:s ? orLg “Qus
pinnule rows forming a trough also characterize several Australian spem;s of su ﬁlel .
Cycas; in that case hybridization with species of subgenus Revoluta may have occ .

KEY TO THE SPECIES

i i g EVOIIE oo vvvre e n s 2

1;. g?l?lﬁfe:: 21—? gﬂglrrxlqotvril:izr,enizti\glr; Xiielhig.of llilllicrosporophyll with a short
20, Deile ek o 15 o g, Pimls ity soond, gbrescen . 3
b'. Petioles 10—24(—32) cm long. Pinnules not secund, persm.t'eflfl‘y. tozrg.elg.ozilbcic;\:;
3a, Elg:;)fipsh;llfs ivniltllloz? %oﬁé aplcal splke 'C;l‘.“; claw Comb-teeth of 111e-g-a's.p'o'ro;
i i e G of
4a. Apex of microsporophylls narrowing to a projecting spike, the end shmply benst
b, tAOI‘;V;::d(ffﬂ;:igf:s);c(:rfc)tgk?ylifs}lfvnit?lozena‘rr.o.v;/‘s:p.i;n::.éu.r.v‘ing g'r.a.cluzzt;Tth.ol:’x::lr(cllz I;L]l:;
Sa. S aper o megesporoghyls aneotate, 118 am ong,comb-cth 10-15
b Bl aper of megasporophyls angiar, 57 o lng,comb-aeth o 5 per

side ..o S S0 CATISEY .

6a. Stony layer of the seed with distn;ct HbS e 26 C immersa
b. Stony layer of the seeds not ribbed ......... EEREREE TR - C. sa
Ta, Pe'tio}ie 1}2)~30 mm long. Mature seeds tomentose ....... 24, C. taitungensis

b. Petiole 20—40 cm long. Matiire seeds glabrous . ..........:.. 25.C. wadei
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23. Cycas revoluta Thunb. — Map 7

Cycas revoluta Thunb., Nova Acta Soc. Sci. Upsal. 4 (1783) 40; Murray, Syst. Veg. ed. 14 (1784)
926; Sm., Trans. Linn. Soc. 6 (1802) 312, t. 29, 30; J. Schust, in Engl., Pflanzenr. 99 (1932) 81,
f. 10L, 11A, B; D.D. Pant, Cycas and the Cycadales ed. 2 (1973) 31,1. 7, f. 6-8; S.H. Fu et al.,
FI. Reip. Pop. Sin. 7 (1978) 7, t. 1, f. 1-6; D.L. Jones, Cycads of the World (1993) 154, photog
p. 154, 155, — Type: Thunberg s.n. (holo UPS, n.v.), Japan.

Cycas inermis Lour., Fl. Cochin. (1790) 632 (in syn.).

Trunks up to 3 m high, occasionally higher, 15-35 em diam., often branched. Leaves
60-150 cm long, pinnules 100-200 per side, the rows bent to form a trough; petiole
4-10 cm long, thorns usually present for the whole length. Pinnules 6-20 x 0.3-0.5
cm, margin strongly revolute, thickened, midrib weakly prominent, more or less in
trough above, dark green above, lighter below. Pollen cone cylindric, tapering towards
both ends, 20-40 x 4—-6 cm, nearly sessile. Microsporophylls 11-17 mm wide, sterile
apex rounded and blunt, margin upturned, with a triangular, 5 mm long beak. Megaspo-
rophylls with 4—6 ovules; sterile part triangular, apex rounded and acuminate, 40-60
x 20~25 mm, comb-teeth 12-20 per side, 30-40 mm long, acumen spike-like, 50-60
mm long, with a few reduced teeth at the base. Seeds bright orange to red, 35-39 x
24-28 mm, tomentose.

Distribution — Japan, Ryukyu Islands.

Habitat — Rocky places, often limestone.

Note — Most closely related to C. faitungensis which has broader pinnules and a
ribbed surface on the stony layer of the seed.

24. Cycas taitangensis Shen, K.D. Hill, Tsou & Shen — Map 7

Cycas taitungensis Shen, K.D, Hill, Tsou & Shen, Bot. Bull. Acad. Sci, Sin. 35 (1994) 135, [, 1
K.D.Hill & C.J. Chen, Acta Phytotax. Sin. 32 (1994) 541, 1, 3. — Type: Trou 825 (holo HAST,
n.v.}, Taiwan, Taitung, Yenping.

Cycas taiwaniana auct, non Carruth.: Yamamoto, Suppl. Te. Form. 4 (1928) 3, 1. 2, (.1, 2, 4; Kuneh.,
Formosa Trees, rev. ed. (1936) 30, t. 9; Li & Keng, Taiwaniana 5 (1954) 27, 1. |; Liu, 111, Nat.
Intro. Lign, PL, Taiwan 1 (1960) 11, £. 8; Li, Woody Flora Taiwan (1963) 31; Li, Flora Taiwan
1 (1975) 496, ¢. 170; S.H. Fu et al,, Fl, Reip. Pop. Sin. 7 (1978) 9, t. 2, {. 1-4; D, L. Jones,
Cycads of the World (1993) 159, photos p. 159, 160, — Cyeas revohita Thunb. var. taiwaniang
(Carruth.) J. Schust. in Engl., Pflanzenr, 99 (1932) 84, p.p., quoad cultivated plants.

Trunks up to 5 m high, 25-45 cm diam., occasionally branched, apex densely
tomentose. Leaves 100-200 cm long, pinnules 110~200 per side, the two rows bent
to forma trough; petiole 10~30 cm long, thorns present for most of the length. Pinnules
12-23 x 04-0.7 cm, margin nearly flat to somewhat revolute, midrib weakly
prominent, more or less in a trough above, dark lustrous green above, lighter below.
Pollen cone cylindric, tapering, 30-55 x 8—10 ¢m; peduncle 23 e long, Microsporo-
Pphylls 14-18 mm wide, sterile apex rounded and obtuse, with a 1--2.5 mm lon g prickle
on the upturned margin. Megasporophylls with 2—6 ovules: sterile part triangular to
rounded and acuminate, comb-teeth 12—18 per side, 25~40 mm long, acumen up to
20 mm long, with several reduced teeth at the base. Seeds orange to bright red, 35-50
X 24~33 mm, tomentose, the stony layer with several longitudinal ribs.

Distribution — Taiwan (interior), China (N Fujian),

Habitat — Disturbed areas in forested zones. Altitude up to 950 m,
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Map 7. Distribution of Cveas revoluta Thunb., ) taitungensis Shen, C wadvi Mcl'l‘.: C. immersa
Cl:lil) ¢, beddomet Dyer, ¢ valeicola Maconochic, o pruinose Maconochic, C. cairnsiana
i v Ner By

F Muell.

Note — The tomentose seed, which it shares with ¢ revoluta, a brnadctr acumen
on the megasporophytl and a smaller pollen cone are about all t}lel dl!l‘crenuute
C. aitungensis from €. weadei with which it shares the ribbed surface of the stony
layer of the seed.

25, Cycas wadel Mere. - Map 7

Cyeas wadei Merr., Philipp, 1. Svis ot 0183 2WR Amorosa, Phitipp. J. \uql lwﬁ (‘l‘).(mﬁ) lx.;. I‘.‘l..

022, A--Ab Zamora & O, Guide Philipp, Flora and Fauana '2 { lt)ésh) 222,04 I)).‘L_. Qm:.‘t.
Cycadsnl'lhz; World (198951 101 Type: Hrenvn s o thule U8 isa GiH, K, L., NY), Philippines,
Culion Is.

Trunks up to 5.3 m high, 30 40 em disgm., with o swollen base, uf‘tcf\ hmn‘chcil.. Lz'ctzvcl):
75-132 em long, pinnules 60 100 per side, the twa mws‘hcnl to for n;z’l’uo(;l% 1,(§); ::(:n
20-40 em long, thorns present for must ot the length, Itmnuh'x lil-w.,’., x - t.‘ ¢ 11;
margin nearly {lat to slightly bent, midrib weakly pmn_nncnt. more ot lc..:).s n; a 11; C;.
above, green ahove, lighter below. Pollen cone eylindric, t'upcrmg..cl( ).«:—7‘ ,x - -(:und:
peduncle ¢, 4 ¢m long. Mivrosperaphylls 1520 mm wide, the sterile d[?(.,x’ l-\ e
ed and obtuse, with @ tiangular, 56 mm long acumen. Mt'gas[mm[)h_\"[/.s Wll‘l‘a.-*b
ovules; sterile part Faneeolate o triangular, S0-80 x 2550 mm.’uculmnul'e[i ul)rll:: w
teeth 11--1dh per side, 2035 mam long, acumen broad, ¢. 30 mm lon‘g, yle 1‘: o
reduced teeth at the base. Seeds 3240 % 2530 mm, stony Jayer with severa
longitudinal ribs. -

Distribution -~ Philippines, Culion Is,, possibly ul.s‘(.) on Palawan.

Habitat — In grassy, disturbed areas of forested regions.



386 BLUMEA — Vol. 43, No. 2, 1998

Note — Yang & Yang (1994, 1996) described material from just north of Vietnam
in Yunnan (China) which they called ‘Cycas hongheensis’. These plants resemble
C. immersa, but differ from that species in precisely the same characters as does
C. wadei. More information is needed.

26. Cycas immersa Craib — Map 7

Cycas immersa Craib, Kew Bull. ( 1912) 434. — Lectotype (here designated): Kerr 999 (BM),
Thailand, Pang Puai, between Lakon and Phre.

Cycas panzhihuanensis Shou & Yang, Acta Phytotax. Sin. 19 (1981) 335, t. 10, f. 1-6, t. 11,
f. 1-10; Zhou, Yang & Zhou, Mem. N.Y. Bot. Gard. 57 (1990) 150; D.L. Jones, Cycads of the
Waorld (1993) 150, ~— Type: Yang 10 (HP, photo seen).

Cycas baguanheensis G.K. & S.Z. Cheng, Acta Phytotax. Sin, 19 (1981) 337, t. 10,f. 7,1 11,

f. 11-13; D.L. Jones, Cycads of the World (1993) 130. — Dakou, Yang & Wu 13 (HP, photo
seen), China, Sichuan, Baguan He,

Cycas pectinata auct. non Buch.-Ham.; S.H. Fu et al., FL. Reip. Pop. Sin, 7 (1978) 14, t. 4.

Trunks up to 3.3 m high, 15-25 cm diam., apex densely tomentose. Leaves 70-120
cm long, pinnules 50~105 per side, the two rows bent slightly to form a trough; petiole
18-33 cm long, thorns present for most of the length. Pinnules 11-23 x 0.5-0.8 cm,
margin slightly bent, midrib weak above, dark green above, paler below. Pollen cone
cylindrical, tapering, 25-46 x 8-11 cm; peduncle c. 5 cm long. Microsporophylls
20-28 mm wide, sterile apex obtuse to rounded, with a 3—12 mm long prickle on the
upturned edge. Megasporophylls with 2—6 ovules; sterile part triangular, 30 x 20~30
mm, rounded to acuminate, comb-teeth [4—20 per side, 20—-40 mm long, acumen up

to 6 cm long, with reduced teeth at the base. Seeds yellow to reddish yellow or orange,
25-30 x 20~25 mm.

Distribution — § China, N Thailand.

Habitat — Open places in broadleaf evergreen forest and sparse-tree-grassland.
Altitude up to 2000 m.

Note — The specimen labeled Kerr 999 at K differs from the sheet at BM and from
the description by Craib. The Kew specimen appears to be a misattributed sheet of
Lakshnakara 999 which is C. siamensis (see the latter collection at BM). Craib did
not specify where his type was deposited. The specimen at K cannot be considered as

the type. The outer seed coat (sarcotesta) is frequently shed in this species; however,
this also occurs sporadically in many other species.

27. Cycas beddomei Dyer — Map 7

Cycas beddomei Dyer, Trans. Ling, Soc., ser. 2, 2 (1883) 85, t. 17; in Hook. f., FL Brit. India 5
(1888) 658; D.D. Pant, Cycas and the Cycadales, ed, 2 (1973) 32, £. 9; Rao, Proc. Ind. Acad,
Sci. B 79 (1974) 59; D.L. Jones, Cycad of the World (1993) 132. — Cycas circinalis L. var.

beddomei (Dyer) I. Schust. in Engl,, Pflanzenr. 99 (1932) 67. — Type: Yarde s.n. [holo K; iso
BM (with the number 7696)).

Trunks up to 2 m high, 15-35 cm diam,, often branched. Leaves 90-120 cm long,
pinnules at Ieast 100 per side, the two rows bent slightly to form a trough; petiole 10~
15 cm long, with few thoms in the upper part. Pinnules 9-18 x 0.2~0.4 cm, margin
strongly revolute, midrib weak above and more or less in a trough, both sides grey-
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green. Pollen cone ovate, tapering at both ends, 22733 X 7.§ -9 cm; peduncle (1i.clm
long. Microsporophylls sterile apex ¢. 15 mm w‘ide, apical margin acumu‘la.te, spreaqlrld i
acumen 8-10 mm long, terminal subulate spike 10~18 mm long, curving upwa ate.
Megasporophylls with 2—4 ovules,; sterile part lancef)latg, c.40x15 mm,1 acum\i/lilth q
comb-teeth c. 9 per side, 7-15 mm long, acumen spike-like, 20—40 mm long, :
few reduced teeth at the base. Seeds yellow, ¢. 40 x 37 mm.
Distribution — India, Madras (Cuddapathills).
itat — Open places in dry deciduous forest.

Eilt)eltft— Geggrapgically far onm related species but l?earing clear resg.r?fbl.an'cest }22
both C. revoluta of Japan and C. calcicola of Australia. The former di P:IS in t
fertile material and the color of the pinnules, the l.atter %ws rather flat leaves (no
secund) and shorter pinnules; there are also other minor differences.

28. Cycas calcicola Maconochie — Map 7

Cycas calcicola Maconochie, I. Adelaide Bot. Gard. 1 (1978) 175, f. 1; Krempin, Pall}l;sandhgzl:ais_
around the World (1990) photos p. 20; D.L. Jones, Cycads of the World (1993) 135, P .
Type: Maconochie 1314 (holo NT; iso K), Australia, Northern Territory, Katherine.

Trunks up to 3m high, 17-30 cm diam., not branched. ‘Leaves 60-120 cm loilg, p1rtltrll(1)1rlrelz
75~150(-205) per side, not bent to form a trough; petiole 10-24(-32) cm gni,tron 1
usually present for most of the length. Pinnules 5-14 X 0.2-0.5 cm, margin o Ee};
revolute, midrib weak above, more or less in a trough, pubescent below, sciri?l oume
silvery pubescent above, especially when new, darlF green, Pollen cson{zzczln " Wide,
tapering, 17-26 x 5-7 cm; peduncle unknown. Mtcrospo‘rophy‘llls ! o wards’
sterile apex narrowing sharply to a6—10 mm long bea].<, the tip sharp yocuwle5 g() mm.
Megasporophylls with 2—6 ovules; sterile part.trlangular, 25-30 x ;te unde;
acuminate, comb-teeth fine papery, 13-18 per side, 2—4 x 1 mm (see n
C. normanbyana). Seeds orange, glaucous, 28—35 x 25——3Q mm.

Distribution — Australia, Northern Territory,1 ‘S oftDa;wm.

itat — Deciduous woodland, usually on limestone.

11;11215; i Distinguished by the short pubescent pinnules, the }flat 1eavsesc,)rz:)n<t1l ;ﬁ:
papery teeth on the megasporophyll. Although the comb-teeth c?f t efme;ga Eera% s
of this and the next species are reminiscent of those of the species of su 'lg'e:t ¢ 13;1 o
and Truncata both species are included here because of the striking similarity

other characters,

29, Cycas pruinosa Maconochie — Map 7

; Krempi d Cycads

Cycas pruinosa Maconochie, J. Adelaide Bot. Galrdf.tl ]() 1 ?j?);llzz’ é ;Cdljlse:;%zr;,\l;aolﬁu; (a1r1993 )yi53,
{ rld (1990) photo p. 226, lower lett; D. L. [ s the

;llf)outgdille’l\‘?yvgé' S(ymonz I: n (hpolo NT; iso K), Australia, Western Australia, Durack Ranges,

Teronis Gorge.

Trunks up to 2 m high, 25-40 cm diam. Leaves 60-100 cm long; pinnul‘es 60t—f(1)12?rl ;())e:t'
side, distinctly secund, forming a trough; petiole 46 c1:1 loni,l tic;r:li 13; ezcl?drib mmos
i - — o1 .ong .
f the length. Pinnules 9-20 x 0.2-0.4 cm, margin str ib w
Zbovz, mo%e orless in a trough, dull grey-green, often glaucous. Pollen cone cylindrical,
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tapering at both ends, 38—50 x 6-9 cm, nearly sessile. Microsporophylls c. 15 mm
wide, sterile apex narrowing sharply into a 815 mm long beak, this bent slightly
towards the base of the cone, its apex sharply hooked upwards. Megasporophylls
usually with 4 ovules; sterile part lanceolate, 8—11 x 1.2 cm, comb-teeth 10-15 per
side, 10~25 x 2—4 mm, terminal spike 3—7 mm long, with a few reduced teeth at the
base. Seeds (color unknown), glaucous, 35-40 x 30—35 mm.

Distribution — Australia, Western Australia, Kimberley Region.

Habitat — Rocky slopes and ridges in shrubby or grassy areas.

30. Cycas cairnsiana F. Muell, — Map 7

Cycas cairnsiana F. Muell., Phragm. Phytogr. Austr, 10 (1876) 63; Krempin, Palms and Cycads
around the World (1990) photo p. 226 (labeled in error C. pruinosa); K.D. Hill, Telopea 5
(1992) 195, £, 11; D.L. Jones, Cycads of the World (1993) 134, photo p. 136. — Type: Armit
s.n. (holo MEL; iso BM, K), Australia, Queensland, Newcastle Range.

Trunks up to 5 m high, 12-16 cm diam. Leaves 60-110 cm long, pinnules 90140 per
side, distinctly secund; petiole 8—10 cm long, thorns usually present for most of the
length. Pinnules 8-18 x 0.2-0.4 cm, margin strongly revolute, midrib weak above,
more or less in a trough, dull green above, often glaucous. Pollen cone cylindrical,
tapering at both ends, at least 16-20 x 8-11 cm, nearly sessile. Microsporophylls
12-15 mm wide, sterile apex narrowing sharply into an 18—24 mm long beak, the tip
sharply bent upwards. Megasporophylls with 2—6 ovules; sterile part ovate, ¢. 40 x
15-20 mm, acuminate, marginal teeth small, 4 or 5 per side, acumen spike-like, 15—
24 mm long. Seeds (color unknown), glaucous, 36-42 x 30—37 mm,

Distribution — Australia, N Queensland, Newcastle Range,

Habitat — In rocky areas among grass and low shrubs.

Note — The megasporophyll often lacks the lateral teeth (see the discussion under
C. normanbyana). In most ways this poorly known species resembles C. pruinosa,
the only clear difference being the much shorter apical part of the megasporophyll.
However, if more material becomes available the differences may prove to be less
pronounced. Pollen cones known up to now are 16-20 x 8—11 cm, However,

comparison with the similar C. pruinosa seems to indicate th

at the pollen cones may
be much larger.

EPICYCAS de Laub., gen. nov.

Basis in tuberum subterraneum incrassata, candice gracile fere productis vel apicis
foliaribus pluribus, Foliola plana, aliquando dichotoma, basis angustis pedunculatis vel
sessilis, Apices megasporophyllorum laciniati, segmentis aliquando dichotomis, —
Typus: Cycas micholitzii Dyer [= Epicycas micholitzii (Dyer) de Laub.].
Cycas L. sect. Indosinenses J. Schust. in Engl.,, Pflanzenr, 99 (1932) 65, — Type: Cycas siamensis
Migq.

Cycas L. sect. Stangerioides Smitinand, Nat. Hist, Bull. Siam Soc. 24 (1971) 168, — Type: Cycas
micholitzii Dyer, :

Plants with a mostly underground bulbous base, one or more leafy apices on the surface

of the bulb, each eventually developing a short, usually slender trunk or underground

bulb branched and generally reaching the fertile stage before any trunk forms. Pinnules
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linear, flat, sessile or with a short petiolule, base sf}arply garrowed, 11}a1'g111.0ften
undulate, dichotomous in some species and then sufficiently dlspersec.i so that 'clld_] acen.E
pinnules do not overlap, otherwise spaced as in Cycas. Cpmb-teet}} in th.e apllcal 11:>a14
of megasporophylls often dichotomous, even when the pinnules are not; ovules 1-
( ll(D)zétribution — About eight species from the southern borders of China through
i rthernmost Malaysia. .
SEI—‘?:E;?t;? 10 1Ifltilederstory of m)(;ist forests or more often in open, (‘:11stulrbed araaz
Note — Most closely related to the genus Cycas but dlffe.rmg in the é)ul hou.s
underground base with relatively slender sho1:t trunks or a branching b;}lb’ teglr,cwc 2(112
present, by the dichotomous divisions of the pinnules and comb-teeth. Ho 0 " )1; cade
of any kind have a combination of a slender stem and a bulbous base. However, s
without stems and all kind of subterranean and selm-subterral.xean istems f)ccluld ’
various genera of other families of cycads. Apart from several species formerly include
in Cycas, some new species will be described.

KEY TO THE SPECIES

la. Pinnules dispersed, dichotomously divided ............covvvvnnn :
b. Pinnules crowded, entire ....... ... oo EERREEE eeeeeees 3
2a. Leaves once pinnate. Pinnule segments 20—25 mm wide ... . 1. E. micholitzii

b. Leaves twice pinnate. Pinnule segments 10—-25 mm wide . .2. E. multlpmnatz
3a. Pinnules at least 10 mm wide

b. Pinnulesup to 10 mmwide ............. s RERRE
4a. Trunk short, up to 100 cm long, unbranched. Pinnules at least 13 mm wide. Acumen

of megasporophyll almost as long as the comb?teeth ....... 3.E. .tdonl:::frr:]s;rsl

b. Trunk longer, several metets long, branched. Pinnules 10—13 mm wide. e

of megasporophyll much longer than the comb-teeth ....... 4, E. spec. nov. .

Sa, Petiole with numerous thorns ...... ..o s 5 E ml (.ll.l;ﬂii

b.Petiolewithfewornothorns.......:.......:..‘.‘..1.( ....... . E. el

6a. Underground bulb unbranched, producing an aerial trank ... 8 E 1mdst i-omii
b. Underground bulb branched, aerial trunl; absent . h .1.1 . t 1 éast. 25. g

7a. Pinnules 12—24 x 0.6-1 cm. Acumen of megasporophyll a o b donata

..........
........................

. - to 25 mm long ..
b. Pinnules 6~12 x 0.4-0.7 cm. Acumen of megasporophyll up 7. E. siamensis

................
....................

1. Epicycas micholitzii (Dyer) de Laub., comb. nov. — Map 8

. o A R , 4
Basionym: Cycas micholitzii Dyer, Gard. Cglgg(;n 38825; 129011)11 cl)ﬁ;,mfo :1158, éz;ngﬁh .F(c]dgd?o) 61})63;
1907) 171; Prain, Bot. Mag. 135 (1 t. 2 : s X
fﬁnon)?mous, Kew Bull (1912) 301, photo on opposite page; Leandri, EL Ilgiol 1C2112ren 55(0133241
1091; I. Schust. in Engl., Pflanzenr. 99 (1932) 81; Smitinand, Nat. Hxst.‘ A/;l. / m S¢ &K)
(197i) 169, f. 1; D.L. Jones, Cycads of the World (1993) 148. — Type: Micholitz s.n. s
ltivated at Kew. . ‘ bina,
Cy:‘:;s pl':,:nphii Miq. var. bifida Dyer, J. Linn, Soc. 26 (1903) 560. — Type: Morse 273 (K), China
Lungchow.
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Bulb subterranean or protruding, ¢. 30 cm diam. Trunks when present up to 45 cm
high, 6-12 cm diam. Legves solitary or few, 190-300 cm long, with 10-26 pinnules
per side; petiole 60130 cm, with widely spaced thorns along the whole length; rachis
densely tomentose; at the apex several pinnules merging at their bases formin gone
seemingly terminal, dichotomous pinnule. Pinnules dispersed, 4—12 cm apart, 2 or 3
times dichotomous, juvenile and apical pinnules less divided; segments 20~30 x 2—
2.5 em, margins slightly undulate, midrib prominent on both sides, narrowed at the
base into a short petiolule (which forms a partof the first dichotomy), apex acuminate,
dark green above, paler below, glaucous at first. Pollen cone cylindrical, tapering at
both ends, up to ¢. 40 x 6 cm, peduncle c. 12 cm long. Microsporophylis ¢. 17 mm
wide, sterile apex * rounded, acumen short or absent. Megasporophylls with 1-4
ovules, sterile part c. 26 x 26 mm, rounded, comb-teeth 5-8 per side, 12—-20 mm

long, sometimes dichotomous, apex spike-like c. 25 mm long, with 1 or 2 reduced
teeth near the base. Seeds yellow, at least 20 x 18 mm.

Distribution — S China, NE Vietnam near the Chinese border.
Habitat — Scattered in rain-forest environments.

Note — When the bulbous base protrudes above the ground the trunk looks like a
narrow-necked vase.

# MULTIPINNATA ™, MICHOLITZI

TONKINENSIS §

%, MIQUELI

j SP1 4’:.,,.-\':..,,."

Map 8. Distribution of Epicycas micholitzii (Dyer) de Laub., E. multipinnata (Chen & Yang)

de Laub., E. fonkinensis (L. Linden & Rodigas) de Laub., E, miquelii (Warb,) de Laub., E, spec.
nov. 1 (SP 1), E. elongata (Leandri) S.L. Yang,
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2. Epicycas multipinnata (Chen & Yang) de Laub., comb. nov. — Map 8

Basionym: Cycas multipinnata Chen & Yang, Acta }?hytotax. Sin. 32 (1994) 239. — Type: Yang
9202 (PE, photo seen), China, Yunnan, S Jianshui Co. ' . e
Cycas Iofzgipe[;iolula D.Y. Wang in EX. Wang et al., Cycad.s in .Chlna (1?‘96) 6‘.8, pl. 1111 , £. 6.
’ Type: Wang & Peng 5523 (SZG, n.v.), China, Yunnan, Pingbian, Yuanjiang river valley.

Bulb subterranean or protruding, 10-25 cm diam. Trunks when presgnt up to {10 Z,Ifn
high, c. 3 cm diam. Leaves 1 or 2 at a time, up to 700 cm long, twice pl.nr%ate, przlén_ 93
pinnae 611 per side, middle pinnae up to 90 cm.long, upper and .lowe1 pmriaehmules
cm long, longer pinnae with 7-11 dispersed pinnules, qpex vxflth §e;/er§0 _P400 les
merging at their bases rather like a single di'chotomous pinnule; petiole etrcally
long, with thorns along the whole length. Pinnules 20-40 cm long, asym o
2 or 3 times dichotomous, apical ones less divided; segments 8~1? x 1-2.5 cm m'algle
undulate, midrib prominent on both sides, narrowed at t;he base into a short pe;zl}le ¢
{which forms a part of the first dichotomy), apex acuminate, color unllznown.Micm_.
cone cylindrical, tapering at both ends, 25~35 x 810 cm, peduncle un1 r;ov;/g.ov‘.ﬂes
sporophylis 8—15 mm wide, sterile apex acute. Megasporophylls Wlt.tl —20_35 mm
sterile part ovate triangular, 50-70 x 45-65 mm, com'b teeth 6--9 I;er 33; e,23~28 o
long, apex spike-like 30— 50 mm long. Seeds yellowish brown, 25—32 X ,
r finely verrucose. ‘

Sto]g}ilslliiybiltion —y— China, S Yunnan near the border with Vietnam

Habitat — Somewhat open forest on limestone.

Note — Cultivated material was studied.

3. Epicycas tonkinensis (L. Linden & Rodigas) de Laub., comb. nov. — Map 8

i : .—C
Basionym: Zamia tonkinensis L. Linden & Rodigas, Ill..Hmt. 32 (1?82)3 271,8 ;.54277 — T;;c;s
tonkinensis (L. Linden & Rodigas) L. Linden & Rodigas, IIL 111015t‘.17 ( .
Zamia tonkinensis L. Linden & Rodigas, I11. Hort. 32 (1885) 2;6 t. . . 1L Hort 33 (1586)
Cycas bellefontii L, Linden & Rodigas, Ill. Hort. 33 (1886)27,t. 586, — Type: IIL. .
27, t. 586. . o Warb)
’ i — sis Mliq. subsp. balansae (
Cycas balansae Warb., Monsunia 1 (1900) 179. — Cycas siamen, a )
yc.‘T(.lSchust. in Engl., Pflanzenr. 99 (1932) 1092, — Type: Balansa 4084 (holo P; iso K), Tonkin
near Hanoi. ‘ ' o
Cycas chevalieri Leandri, Fl. Indo-Chine 5 (1931) 1092, — Type: Fleury 32612 (P), N Ann
" Nghe-An Prov. B . ' -
Cyéaf micholitzii Dyer var. simplicipinna Smitinand, Nat. Hist. Bull. Slarr:l Sofct,1 iﬁ)&;gd ()1993)
‘ f, 2, 3e,4f; Fl. Thailand 2, 2 (1972) 192, f. 13e, 14f, 15; D.L. Jones,‘ Cyca 5(1)( 1from o type)
11.49,. ——’1 Lectotype (here designated): Smitinand 4757 (BFK, n.v., f. 2a, b taken )
N Thailand, Doi Suthep. ' . Sunvatsenia 36 (1957) 67,
i ica Chang & Y.C. Zhong, Act Sci. Nat. Umy. uny :
Cycfaf-?[ic’zll‘;(i)a;h;’”gﬁgho;g 8g801 5 (holo SYS, n.v.}, China, Guanxi, Fangcheng, Shiwanda Shan.

Bulb subterranean or protruding, up to c. 30 c7rg1 cii;(r)n. Tilgzl;s “\«]\;E;arllgprg%e;itniglzz
i i - m , Wi -

almost 100 cm high, ¢. 10 cm diam. Leaves few, c P ot
ide; peti - ith thorns for most of the length. Pinnules n :

B 17305 132 i times undulate, midrib prominent

mous, crowded, 17-39 x 1.3-2.5 cm, margin somett . et
h si T i hort petiolule or sessile, apex weakly

on both sides, narrowed at the base into a s AP

distinctly acuminate, glaucous at first, bright green. Pollen cone cylindrical, tapering
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at both ends, ¢. 29 x 4-7 cm, peduncle 3~5 cm long. Microsporophylls ¢, 17 mm
wide, sterile apex * rounded, margin turned upwards, acumen small but distinct. Mega-
sporophylls with 1-4(~6) ovules, sterile part c. 35 x 15 mm, ovate, comb-teeth 6-12
per side, 20-30 mm long, often dichotomous, apex spike-like 20-40 mm long,
sometimes with reduced teeth at the base. Seeds yellow, 25-27 x 20 mm.

Distribution — From S China and N Thailand south throughout Vietnam.

Habitat — Understory of lowland rain forest.

Notes — The original description of Zamia tonkinensis and Cycas bellefontii were
made from young plants shipped from Tonkin, The authors distinguished the first by
undulate pinnule margins from the latter. The illustration of Zamia tonkinensis shows
a barrel-shaped base narrowed below. It is almost certain that this was originally
mostly underground, a bulbous base which is commonly associated with leaves with
this kind of pinnules. In fact, the pinnules of Zamia tonkinensis are given as (not very
precisely) 2-3 cm wide, a little large for the species that generally has the pinnules up
to 25 mm wide. The measurement of the original description were probably a bit
exaggerated. It is not unusual for wider pinnules in this species to be undulate. The
growth form and wide pinnules resemble E. micholitzii; however, the dichotomy of
the pinnules is lacking.

Yang & Yang (1994) described material from the same area which they called
*Cycas parvilus’ because of the smaller fruits (without a Latin description or a type).
These plants have a verricose surface of the stony layer of the seed.

4. Epicycas spec. nov. 1 — Map 8

[Cycas inermis Lour., FL. Cochin, (1790) 632, nom. illeg. (given in synonymy with Cycas revoluta
Thunb.). — Cycas revoluta Thunb. var. inermis (Lour.) Mig., Prodr. Cycad. (1861) 16, —
Cycas siamensis Miq. subsp, inermis (Lour.) J. Schust. in Engl., Pflanzenr. 99 (1932) 80.]

[Cycas sp. ‘Saraburi’ (K.D. Hill & S.L. Yang, in preparation). See Yang & Meerow (1996) 468.]

Bulb subterranean or slightly protrudin g up to 1 mdiam. Trunks when present several
meters high, c. 9 cm diam., often branched, apex densely tomentose. Leaves c. 100
cm long, with 74—83 pinnules per side; petiole 24-27 c¢m, with few or no thorns; at
the apex few pinnules united at their bases. Pinnules 1524 x 1~1 .3 cm, margins flat,
midrib prominent on both sides, narrowed at the base except towards the apex of the
leaf, green on both sides. Reproductive material unknown.

Distribution — S Central Thailand, near Saraburi,

Habitat — On limestone at moderate elevation.

Note — The somewhat unusual leaf apex resembles that of Epicycas multipinnata
and E. micholitzii; the pinnules are narrow as in E. multipinnata but lacking the dicho-
tomy. The bulb with multiple arial stems is also unusual. Although Cycas inermis is
not a legitimate name, the description and the locality fit this unnamed species. A
Loureiro specimen in BM is labelled as the ‘type’ of Cycas inermis (and therefore for
the variety and the subspecies). This specimen has pinnules 32 ¢cm long while Loureiro
specified 15 cm for his species. If the variety (subspecies) is validly published and the
Loureiro specimen in BM is taken as the type, it does not belong to Epicycas spec.
nov. 1, but rather to E. tonkinensis. Cycas inermis (nom. inval.) has been included
here because of its description that is similar to that of Epicycas spec. nov. 1.
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5. Epicycas miquelii (Warb.) de Laub., comb. nov. — Map 8

Basionym: Cycas miquelii Warb., Monsunia 1 (1900) 179. — Neotype: Kerr 11873 (holo K),
S Thailand, K. Yako, Champhon.

Bulb subterranean or slightly protruding. Trunks when present up to 100 ¢m high,
slender. Leaves less than 100 cm long; petiole 23-39 cm 1011gz with few or no th(')m's.
Pinnules 18—30 x 0.6-1 c¢m, margins slightly bent, sometimes undulate, midrib
prominent on both sides, dark green. Pollen cone ovoid, ¢. 63 x 15 cm, peduncle
unknown. Microsporophylls c. 12 mm wide, sterile apex & rounded, sharply naLTowgcl
with a c. 10 mm long apical spur on the upturned margin. Megasporophylls with
4 ovules, sterile part triangular, c. 45 x 40 mm, acuminate, comb-teeth 14-16 per
side, up to 20 mm long, acumen up to 40 mm long, with few reduced teeth at the base.
Seeds yellow, 18-20 x 18-20 mm, . ' _

Distribution — Southern China, Vietnam (along the coast). Possibly also in Penin-
sular Thailand. .

Habitat — Limestone on low elevation. . o ‘

Note — The original type, Warburg s.n., has been destroyed in the Ber'hn fire. Kerr
11873 has been chosen as the neotype. The species resembles the previous one but
has narrower pinnules. Its relationship with various undescribed species needs further

study.

6. Epicycas elongata (Leandri) S.L. Yang, comb. nov. — Map 8

Basionym: Cycas pectinata Griff. var, elongata Leandri, FL. Indo-Chine 5 (1931) 1091. — Type:
Poilane 9328 (holo P), Annam, Ca Na.

Bulb subterranean or slightly protruding, ¢. 1 m diam. Trunks_ when preser}t uP to 6 in
high, c. 15 cm diam. Leaves 90-130 cm long, with 51-92 pinnules per s1'de, p_et;lole
2351 cm, with thorns up to halfway. Pinnules 12-24 x 0.6—1 cm, margins sh% tly
bent, midrib prominent on both sides, green. Pollen cone {nostly unknown, c. 1.1. crclln
diam. Microsporophylls c. 18 mm wide, steril.e apex triangular, acumen uptu'rncte.
Megasporophylls with 1-4 ovules, sterile part triangular, 30 x 20-30 mm, aclilmu}tah 2;
comb-teeth 8—16 per side, 20—30 mm long, acumen 30-60 mm long, usually wi
few reduced teeth at the base. Seeds yellow, 34—45 x 28-35 mm. _
Distribution — From C Vietnam through Peninsular Thailand to northern Malaysia;
- the coast.
molzt;ii?:? I—tl In disturbed and rocky places. Usually on liflléstoge. Alt. up to 500 m.
Note — Superficially similar to Cycas pectinata but distinguished by the r;(m*f;);&l
elongated megasporophyll and, especially, by the.bulbous base of the ftrg]n t amej
populations of Thailand and Malaysia may be different from.those of Vietnam,;
however, no obvious morphological differences have been detected.

7. Epicycas siamensis (Miq.) de Laub., comb. nov. — Map 9

Basionym: Cycas siamensis Miq., Bot. Zeit. 211 (18§3) E?:341; DPC[‘laE;Z,c]IL 1969, (21(9 13826)8% 322,1;?1;\;?115,
Fl. Indo-Chine 5 (1931) 1088, p.p.; J. Schust. in Engl., . : ; § .
Nat.rll-ii(;t. Bull. Siam Soc. 24 (1971) 169, p.p., t. 27; Fl, Thailand 2,.2 (1972) 189, pc.p., Iflre(r)r;ptlhné
Palms and Cycads around the World (1990) 228, photo !ower left; DL J ones,B ycla S
World (1993) 157, p.p. — Type Teijsmanit s.n. (holo U; iso L), Thailand, Kan-Boerle.
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Cycas pectinata auct. non Buch.-Ham.: Leandri, F1. Indo-Chine 5 (1931) 1090, 1. 121, 3-5, 122,
1,3,4.

Bulb subterranean or protruding, ¢. 1 m diam. Trunks when present up to 2.5 m high,
8-20 cm diam. Leaves 45-110 cm long, with 50-103 pinnules per side; petiole 8—18
cm, usually with thorns along the whole length, sometimes thornless, rachis pubescent
when young. Pinnules 6-12 x 0.4-0.7 cm, margins flat, midrib prominent on both
sides, apex acute to rounded, green, paler below. Pollen cone cylindrical or oblong,
20-30 x 6-8 cm, peduncle 1-2 cm long. Microsporophylls 17-20 mm wide, sterile
apex acuminate, 7-12 mm long, with a sharply upturned, 5-10 mm long apical hook.
Megasporophylls with 24 ovules, sterile part triangular, 22-35 x 17—30 mm, acumi-
nate, comb-teeth c. 10 per side, 6-10 mm long, acumen spike-like 14-25 mm long,
with several reduced teeth near the base. Seeds yellow, 29-35 x 30-35 mm.

Distribution — From Myanmar across most of Thailand into southern Vietnam.

Habitat — Dry deciduous forest on poor soil. Altitude up to 1200 m.

Note — The small pinnules and short petiole of this and the next species differ
sharply from those of the other species. However, they retain the flatness typical for
the genus. There is some overlap in leaf morphology with Cycas pectinata which has
led to some confusion (see discussion under Cycas pectinata) in spite of substantial
differences. The shorter pinnules of Epicycas siamensis have mostly a rounded apex,
the microsporophyll is more elongate, the pollen cone cylindrical, and the teeth on

the megasporophyl! are much shorter, while the stem base is bulbous. Bifurc

ate pinnules
oceur sporadically in Larsen 8102.

SIAMENSIS

g,
ta,,

LINDSTROMI)

Pl N

J

cycas siamensis (Miq.) de Laub. and E. lindstromii (S.L. Yang, K.D.

Map 9. Distribution of Epi
Hill & Hiep) de Laub.

D. J. de Laubenfels & F. Adema; Revision of Cycas and Epicycas 395

8. Epicycas lindstromii (S.L. Yang, K.D. Hill & Hiep) de Laub., comb. nov. —
Map 9

[ ii i iep, Novon 7 (1997) 213. — Type:

i : Cycas lindstromii S.L. Yang, K.D. Hill ‘& Hiep, : .

Ba?Sl'OLI:yllfzng §5 7 (holo FIG; iso NSW, S), Vietnam, Binh Thuan, Tuy Phong, Xa Chi Cong, near
Doc Bao Da,

Bulb subterranean often branched, 13—25 cm diam. Trunkslabsent..Leaves sometlm.;i
few in a whorl, 50-78 cm long, with 18-60 pinnules per Slde% pcj:u.ole. 6-15 cmé1 w1h
thorns at least up to halfway. Pinnules 10-13 x 0.7-1 cm, diminishing t?warpsl;ez
apex of the leaf, margins flat, midrib prominent, dark green aboye, paler beh olvlv. ] ?-1 :
cone cylindrical, 16—20 x 4-5 cm, peduncle ¢. 3 cm long. Mzcrosporo‘{Jhy sh_ 1
mm wide, sterile apex triangular, c. 6 mm long, shghtl.y rounded, with a S‘} a1pm?;
upturned 2—8 mm long apical spine. Megasporophylls Wlth 2 ovules, the sterile p "
ovate, c. 60 x 20 mm, acuminate, comb-teeth 6-13 per side, 8—1‘2 mm 10ng,3alcu§r;e><
c. 30 mm long, with a few reduced teeth at the base. Seeds reddish orange, 31—
20-30 mm. ‘

Distribution — East coast of southern V1el;1r11am(i low elevation

itat — rassland and open woodland at lo .

Ei?étit— DiSf?:riyfrgZ)m E. siamensri)s in the branching bulbs which never form an

arial trunk, the narrower megasporophylls, and the shorter Jeaves.
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IDENTIFICATION LIST

Cycas
1. circinalis 14. edentata 27. beddomei
2. sphaerica 15. schumanniana 28. calcicola
3. thouarsii 16. pectinata 29. pruinosa
4, media 17. taiwaniana 30. cairnsiana
5. armstrongii 18, szechuanensis Epicycas
6. angulata 19. campestris 31. micholitzii
7. lanepoolei 20. javana 32, multipinnata
8. normanbyana 21. macrocarpa 33. tonkinensis
9. furfuracea 22. riuminiana 34. spec. nov. 1
10. rumphii 23. revoluta 35. miguelii
L1, seratchieyana 24. taitungensis 36. elongata
12, celebica 25. wadei 37. siamensis

13. silvestris 26. immersa 38. lindstromii
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Cycas L. [p. 354]

subg. Cycas [p. 357]
subg. Pectinata de Laub. [p. 375]
subg. Revoluta de Laub. [p. 382]
subg, Truncata de Laub. [p. 367]
sect. Asiorientales 1. Schust, = subg. Revoluta
sect. Indosinenses J. Schust. = Epicycas
sect. Lemuricae J. Schust. = subg. Cycas
sect. Stangerioides Smitinand = Epicycas
angulata R, Br. 6
apoa KD, Hill 11
arenicola K.D. Hill 9
armstrongii Miq. 5
arnhemica X.D. Hill 6
badensis K.D. Hill 6
baguanheensi Cheng & Cheng 26
balansae Warb. E3
basaltica C.A. Gardner 8
beddomei Dyer 27
bellefontii L. Linden & Rodigas E3
bougainvilleana X.D. Hill 10
brupnea K.D. Hill 6
cairnsiana F, Muell, 30
calcicola Maconochie 28
campestris K.D. Hill 19
canalis K.D. Hill 7
var. carinata K.D. Hill 6
celebica Miq. 12
chamberlainii W.H. Br. & Kienholz 22
chevalleri Leandri E3
circinalis L. 1
var. angustifolia Miq. 1
var, beddomei (Dyer) J. Schust. 27
var. curranii J. Schust. 13
var. javana Miq. 20
var. orixensis Haines 2
var. pectingfa (Griff.) J. Schust. 16
var. scratchleyana (F. Muell.) J. Schust. 11

(Cycas circinalis)
subsp. madagascariensis Miq.)
I. Schust.3
subsp. papuana (F. Muell,) J. Schust. 5
subsp. riuminiana (Porte ex Regel)
I. Schust. 22
subsp. seemannii (A, Braun) J. Schust. 12
subsp. thouarsii (Desf. ex Gaudich.)
I. Schust. 3
comorensis Bruant 3
conferta Chirgwin & Wigston 7
couttsiana K.D. Hill 6
desolata P.I. Forster 6
dilatata Griff. 16
edentata de Laub, 14
ferruginea Wei 18
furfuracea W. Fitzg. 9
glaunca Lam. ex Loudon 10
glauca Miq. 10
gracilis Miq. 4
guizhouensis Lan & Zhou 18
hainanensis Chan et al. 17
immersa Craib 26
inermis Lour. 23
javana (Miq.) de Laub. 20
Jjenkinsiana Griff. 16
kennedyana F. Muell. ex Warb, 4
lanepoolei Gardner 7
lindstromii S.L. Yang & K.D. Hill E8
longipetiolula D.Y. Wang E2
longlinensis Chang & Y.C. Zhong 18
maconochiei K.D. Hill 6
macrocarpa Griff. 21
madagascariensis Miq. 3
media R. Br. 4
var, basaltica (C.A. Gardner) J. Schust. 8
var. furfuracea (W, Fitzg,) J. Schust. 9
var. lanepoolei (C.A.Gardner) I. Schust, 7
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(Cycas)

megacarpa K.D. Hill 4
micholitzii Dyer E1

var. simplicipinna Smitinand E3
micronesica K.D, Hill 12
miquelif Warb, BS
nudtifida Chang & Y.C. Zhong 716
multipinnata Chen & Yang E2
nathorstii J. Schust, 2
neocaledonica L. Linden 12
normanbyana F. Muell, 8
ophiolitica K.D. Hill 6
orientis K.D. Hill 6
panzhihuanensis Shou & Yang 26
papuana E. Muell. 5
pectinata Buch.-Ham. 16
pectinata Griff, 16

var, elongata Leandri E6
platyphylla K.D. Hill 6
pruinosa Maconochie 29
revoluta Thunb, 23

var. inermis (Lour,) Migq. E4

var. faiwaniana (Carruth.) J, Schust, 24
riuminiana Porte ex Regel 22
rumphii Miq. 10

var, bifida Dyer E1

var. seemannii (A. Braun) Parham 12

var. timorensis Miq. 14

subsp. normanbyana (F. Muell.)

J. Schust, 8

subsp. zeylanica J. Schust., 3
schumanniana Lauterb, 15
scratchleyana F, Muell. 11
seemannii A. Braun 12
senota K.D, Hill 6

(Cycas)

shiwandashanica Chang & Y.C, Zhong E3

siamensis Miq. E7
subsp. balansae (Warb.) J. Schust. E3
subsp. inermis (Lour.) J. Schust. E4

silvestris K.D. Hill 13

sphaerica Roxb. 2

squamosa Lodd. ex Dyer |

squarrosa Lodd. ex Loudon |

szechuanensis Chen & Fu 18

taitungensis Shen et al, 24

taiwaniana Carruth. 17

thouarsii Desf. ex Gaudich. 3

tonkinensis (L. Linden & Rodigas) L. Linden
& Rodigas E3

tuckeri K.D. Hill 6

undulata Desf, ex Gaudich. 1

wadei Merr. 25

wallichii Miq. |

xilingensis Chang & Y.C. Zhong 18

xipholepis K.D. Hill 7

yorkiana KD, Hill 6

Epicycas de Laub. [p. 388]

elongata (Leandri) Yang E6
lindstromii (Yang & K.D. Hill) de Laub. E8
micholitzii (Dyer) de Laub. E|
miquelii (Warb.) de Laub, E5
multipinnata (Chen & Yang) de Laub. E2
siamensis (Miq.) de Laub. E7
spec. nov. 1 B4
tonkinensis (L. Linden & Rodigas)
de Laub. E3

Zamia L,

corsoniana G. Don 10
tonkinensis L, Linden & Rodigas E3
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A TAXONOMIC REVISION OF PLAGIOGYRIACEAE
(PTERIDOPHYTA)

XIAN-CHUN ZHANG! & H.P. NOOTEBOOM?

SUMMARY

Lo ised.
A taxonomic revision of Plagiogyriaceae is presented. Onc? genus anld 11 :psec;sisez:e ;e;:cgtr;:lsaem,
One species, P egenolfioides, is subdivided into four varieties. Qn yPonl u;;a an,d (.me ety
occurs in the New World, all others in the Old World. C.)ne.siale(nlesés(;lg [‘gonsi
P egenolfivides var. decrescens, extend east to the S Pacific islands .

INTRODUCTION

. ) . t of
As a preliminary result of the current study, eleven species are lxecogméed;ﬂl\l/lloss (;f
the wide-spread species are represented by local populatlo?'st t\fw;li3 il;zzxzerzl acn Ember
iati i i i ary splitting ba
variation. This resulted in the past in endless unnecess A
lappi aracters, li form of the frond-apex (pinna-like ,
of mostly overlapping characters, like the . : .
the (legre}t; of pinna margin serration, aerophores’ appearance, apd th(? 51?6 f)f ;pec(llrrglggi
The number of species accepted here agrees with that in Christensen’s Sm 1ex (1989),
and also with the estimates of Tryon & Tryon (1982), and Try@}ﬁ& : g; ?Iel P,{agio.'
Tryon also correctly predicted that there is not such a large diversificati
ria as recognised by some botanists. . . ‘
= Under ‘Morphology’ the paragraphs about the spores is written by Dr. G.A. van

Uffelen.
MATERIAL AND METHODS

During our joint research on Plagiogyriaceae for a revision for Flor ad hﬁszi:;z’n nﬁzft
of the important types housed in American, E}urquan, J apanese}, ]E;; S
baria were available on loan or in the herbaria visited. Thos.e of lélmen e O%
Alderwerelt and Raciborski are in Leiden and those of Chmg in hel_]tl g.ere oo
about 1700 collections represented by more than 3000 heﬂ‘)amum sheets wd o st
with the aid of computer programmes for handling taxonomic COHECR?I;:S;?}EF DELTA:
These programmes were devised by the second. author using Dbas‘e : g 5
TAXASOFT, and KCONI were used for technical and key descriptions.

1) The Herbarium, Tnstitute of Botany, Academia Sinica, Beijin% I%Ogigs:fhil;rgi]erlands_
2y Rijksherbarium/Hortus Botanicus, P.O. Box 9514, 2300 RA Leiden,



