Telopea 12(1) 71-118

The genus Cycas (Cycadaceae) in China

K.D. Hill
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Syduey 2000, Australia

Abstract

The genus Cycas is reviewed within China. Twenty two species are enumerated, one with two
subspecies, and the species are placed within an infrageneric classification previously outlined.
C. panzhiliuaensis is placed in the new Section Panzhihuaeuses. Lectotypes are designated for
Cycas revoluta, C. balansae and C. miquelii. Distribution of all taxa is mapped, conservation
status discussed and a key to species provided.

Introduction

The genus Cycas is the single constituent genus of the family Cycadaceae, itself the basal
lineage of the living cycads or Cycadophyta (Stevenson 1992). It is also the sole living
cycad group occurring in Asia. The only known fossil evidence for this genus is from the
Eocenc of China and Japan, and this, together with the occurrence of all major lineages
in the genus in mainland Asia, supports a long-term presence and probable origin of
this genus in that region (Hill 1995). Cycas consists of about 100 species, chiefly Indo-
Chinese (about 40 species) and Australian (27 species). The genus also occurs in the
Malesian region, Japan and India, extending to Micronesia and Polynesia, Madagascar
and East Africa. Plants are commonly understorey shrubs in forest, woodland or
savanna habitats. Twenty two species are known in China.

The present work is the outcome of ongoing studies, with a total of three field trips
during the period 1996-2000. Herbarium collections held by A, B, BM, BO, E, HN,
K, KNE, KUN, G, L, LAE, LE, NY, PE, P and U have been examined. All specimens
cited have been examined except where stated. Terminology is as in previous papers in
this series (e.g. Hill 1994), as are generic and specific concepts applied. Conventions in
measurements taken and presented in the following descriptions are as in other papers
in this series, and are set out in Lindstrom and Hill (2007). Nomenclature follows the
Jatest version of the International Code of Botanical Nomenclature [ICBN] (McNeill
et al. 2006).

Taxonomic History

The cycad flora of China has not been well understood in the past, as is evidenced by
the history of species description. Only four of the 22 species recognised herein were
described before 1975, with only one of these actually being described from Chinese
material.
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The comprehensive account of the genus by de Candolle (1868) summarised work
to that point, and recorded no cycad species from the region of China. Pilger (1926)
recorded only C. revoluta and C. taiwaniana from China. Schuster (1932) recorded
C. siamensis (based on Morse 273), C. micholitzii (also based on Morse 273) and C. revoluta
(which included C. taiwaniana as a variety) as Chinese, but clearly showed little
understanding of the taxonomy or geography of the species.

Cheng et al. (1975) enumerated 8 species, 7 of which they regarded as native in China.
They misapplied the name C. siauensis to the species here treated as C. collina, and also
confused the concept of C. taiwainiana, including citations of C. taitungensis under
what was essentially the correct description for C. taiwaniana.

Since 1975, some 32 new species names have been coined for cycads occurring
naturally in China. Many of these are herein regarded as superfluous names falling
into synonymies of other species, and are listed below under the species concerned. No
recent publication has fully correctly applied the available names for the Chinese cycads
(Chen & Stevenson 1999, Chen & Liu 2004, Xaio ct al. 2004, Xaio & Gong 2006) and
this publication was seen as necessary in order to clarify nomenclatural applications in
China.

Hybridism

The problem of hybridism in Cycas has been introduced elsewhere (Hill 1992, 1996).
The lack of pollinator specificity, when combined with the apparently weak inherent
fertility barriers, results in the major reproductive barrier between Cycas species in
nature being geographic separation. Natural populations of Cycas species are usually
widely separated geographically, and some breakdown of reproductive isolation would
thercfore be expected where different species have spread to within pollination range
of each other.

A number of natural occurrences are postulated to be of just such hybrid origin. These
are morphologically intermediate between the putative parent species and, in the
cases of postulated hybrid swarms, show the high degree of variability to be expected
from Mendelian segregation in second and later generations. Hybrids and hybrid or
intergrading populations have been recorded from throughout the range of Cycas,
wherever different species grow in relatively close proximity. Examples from China
include intergradation between C. bifida and C. mmultipinnata and between C. bifida
and C. dolichiophylla (cited below under the first species of the pair listed). Plants in
cultivation at Shenzhen Fairy Lake Botanic Garden are thought to represent hybrids
between C. bifida and C. diannaneunsis [no voucher].

Conservation

Populations of many Asian speciesappear to have declined, sometimes dramatically, over
the past century. However, there is no comparative data to support this impression, and
evidence for the decline is largely anecdotal and circumstantial. Several causative factors
for this decline can be observed in action today, however, even though quantitative data
on the cffects are not available. Two principal threats to cycads exist in China at present,
habitat loss and selective removal of plants from the wild for trade or utilisation. Some



Cycas, Cycadaceae in China Telopea 12(1): 2008 73

but not all species occur in reserved areas already proclaimed, but enforcement within
these areas is sometimes difficult. There is, however, a growing interest in habitat and
species conservation within China, and additional reserved areas are being evaluated
and declared.

Conservation status of all Chinese species is summarised in Table 1.
Taxonomic treatment

CYCAS L., Sp. PL.: 1188 (1753). Lectotype: C. circinalis L.; designated by Stevenson in
Jarvis et al. (1993).

Dioecious palm-like shrubs with aerial or subterranean, pachycaul, cylindrical stems
clad with persistent leaf-bases. Leaves loosely pubescent when young, pinnate, spirally
arranged, produced in seasonal growth flushes interspersed with cataphylls, lower leaflets
often reduced to spines. Longitudinal ptyxis erect or rarely reflexed, horizontal ptyxis
circinate. Leaflets with a single thick midrib and no lateral veins; stomata confined to
abaxial surface in most species; individual ptyxis involute. Trichomes microscopically
transparent, branched or simple. Leaves with vascular traces girdling stems, girdling
traces not present in cataphylls or megasporophlls. Microsporophylls aggregated into
determinate cones and bearing numerous microsporangia (pollen-sacs) on abaxial
surfaces, with a simple sterile apex, which is often produced into an upturned sping;
microsporangia opening by slits; pollen cymbiform, monosulcate. Seed cones closed at
pollination, closed at seed set (in all Chinese species). Megasporophylls spirally arranged
inan indeterminate terminal rosette with the central axis continuing vegetative growth.
Ovules two to many (rarely one), marginally inserted on the stipe and directed obliquely
outwards (‘ascending’); sporophyll apically dilated into a pinnatifid, pectinate, toothed
or entire lamina. Seeds with a yellow, orange or brown fleshy outer sarcotesta, and with
or without spongy tissue beneath the inner woody sclerotesta. Endosperm haploid,
derived from the female gametophyte. Embryo straight; with 2 cotyledons that are
usually united at the tips and a very long, spirally twisted suspensor; seeds platyspermic;
germination cryptocotylar.

About 100 species, chicfly Australian (27 species) and Indo-Chinese (about 40 species).
The genus also occurs in the Malesian region, Japan and India, extending to Micronesia
and Polynesia, Madagascar and East Africa. Plants are commonly understorey shrubs
in forest, woodland or savanna habitats. Six sections are now recognised; four in Hill
(1995), another in Lindstrom et al. (2008) and an additional one in this paper. There
has been disagreement on subgeneric division (Wang 1996, de Laubenfels 1998) and, in
the light of improved understanding of the genus, none of the proposed systems would
appear entirely adequate (Hill 1998, Hill 2004a, Hill 2004b) Four clear groups, regarded
below as sections, occur naturally in China.
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Key to sections occurring in China

1 OVULES LOMEIILOSE oovereereereererrereernerrereesieseesteeeeseseesseestsasssessesssssessesseseens Section Asiorientales
1* Ovules glabrous

2 Microsporangiate sporophylls soft or waxy, lacking an apical spine or with a very slender
tightly appressed apiculus

3 Microsporangiate sporophylls waxy; seeds red or orange; stomata encrypted ............
.................................................................................................. Section Panzhihuactises

3* Microsporangiate sporophylls soft; seeds yellow; stomata not encrypted....cocoeecuence.
..................................................................................................... Section Stangerioides

2* Microsporangiate sporophylls hard, with a distinct apical spine
4 Megasporophyll pectinate .......oveeeceeeeveeennineneceeeeeeesee e Section [ndosinenses
4* Megasporophyll entire or dentate, not deeply pectinate .......cvvvuee Section #Cycas

#Not known naturally in China, present in India, Thailand and Vietnam, not treated further in this paper

Key to species in China

1 Leaflets simple
2 Leaves distinctly keeled (opposing leaflets inserted at less than 150° on rachis)

3 Trunk not tomentose at apex; trunk smooth; mature leaves grey-green ...
.......................................................................................................... 22, C. hongheensis

3* Trunk densely tomentose at apex; trunk not smooth; mature leaves dark green
4 Leaflets with margins revolute ........coeeevviriniiniecnercnccciene 1. C. revoluta
4* Leaflets with margins recurved, never revolute .........coceveeerennns 2. C. taitungensis
2% Leaves flat or openly keeled (opposing leaflets inserted at more than 150° on rachis)

5 Microsporangiate cones soft or waxy; sarcotesta not fibrous; sclerotesta with
more or less verrucose ornamentation

6 Apical spine of megasporophyll lamina dilated, markedly different from lateral
spines

7 Plants lithophytic on exposed limestone outcrops
8 Megasporophyll lamina 35-55 long x 30-50 mm wide ...20. C. sexseminifera
8* Megasporophyll lamina 70-110 long x 50-80 mm wide ... 19. C. ferruginea
7* Plants growing in soil
9 Trunks subterranean
10 Leaflets 610 mm wide, twisted on rachis .......... 15. C. changjiangensis
10* Leaflets 9-20 mm wide, flat on rachis .......ccccvuvunenee. 5. C. segmentifida

9* Trunks aerial
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11 Male cones 50 cm long or More ...coeeveveeeveeeenennnne 7. C. diannanensis
11* Male cones less than 50 cm long
12 Sarcostesta red Or Orange ......ceeeeevererversernnens 3. C. panzhihuaensis
12* Sarcostesta yellow

13 Petioles spinescent throughout, including across swollen
petiole base

14 Leaflets 9-16 mm wide; petiole 30-60% of leaf;
trunk not swollen at base ...coeeevevveveeceennen. 12. C. taiwaniana

14* Leaflets 6-10 mm wide; petiole 20-30% of leaf;
trunk swollen at base ....cvvveevecvnenrencenennnee 13. C. hainanensis

13* Petioles usually not spinescent throughout, especially not across
swollen petiole base

15 Leaflets 8—12 mm wide, twisted on rachis .. 4. C. gnizhouensis
15* Leaflets 9-20 mm wide, flat on rachis ....... 5. C. segmentifida
6* Apical spine of megasporophyll lamina not dilated, similar to lateral spines
16 Microsporophyll with a distinct terminal spine.........occveeennn. 10. C. tangingii
16* Microsporophyll lacking a terminal spine
17 Petiolar spines 4-10 mm long

18 Leaflets 10-15 mm wide, narrowed and tapered at base,
petiole long (30-40% of leaf) ..o, 9. C. balansae

18*
petiole short (20-35% of leaf) .....cccovvvvvinvereernnns 6. C. dolichophylla

17* Petiolar spines 1-3 mm long

19 Plant arborescent

20 Petiole length greater than or equal to 50 €M .ooevveiviviercceneincisiniinns
....................................................................... 11. C. szechuanensis
20* Petiole length less than 50 cnl .o.cveveevcncieinnnnnns 14. C. shanyaensis
19% Plant acaulescent ..o eresssssssseeeee 8. C. collina

5* Microsporangiate cones firm; sarcotesta with a fibrous layer;
sclerotesa not ornamented ...oivviieceenennenneeee e 21. C. pectinata

1* Leaflets divided
21 Leaflets themselves pinnately divided

22 Leaves 1-2, to 6 m, segments obovate-linear, apex shortly acuminate
1O CAUAALE vrurerer ettt s e sasssse s 17. C. multipinnata

22* Leaves 3-15, to 3.0 m, segments linear, apex long attenuate or
lO11Z ACUMINALE 1revereiniectcntettet ettt 18. C. debaoensis

21* Leaflets dichotomously divided only .. 16. C. bifida
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A. Section ASTIORIENTALES J. Schust.
Cycas section Asiorientales ]. Schust., Pflanzenr. 99: 65 (1932).
Type: C. revoluta Thunb.

This section is defined by the firm, waxy microsporangiate cones and microsporophylls,
the pectinate megasporophyll apices, the tomentose ovules, and the red seeds with a
non-fibrous sarcotesta and a smooth, longitudinally grooved sclerotesta. The group
is relictual, and includes only two closely related species occuring in castern China
and southern Japan (Fig. 1). Although firm and waxy as they develop, male cones and
microsporophylls become soft and break down quickly afer maturity. This section
shares deeply encrypted stomata with section Panzhihuaenses.

1. Cycas revoluta Thunb., Verh. Holl. Maatsch. Weetensch. Haarlem 20(2): 424, 426—
427 (1782).

Type: (lectotype here designated) ex herb. Thunberg (UPS 23734).
Cycas ntiquelii Warb., Monsunia 1: 179, 181 (1900).
Epicycas miquelii (Warb.) de Laub., in De Laub. & Adema, Blumea 43: 393 (1998).

Lectotype (here designated): ex horto Buitenzorg (ex China &Japonic.) in H. Amstelod.
introducta (U: two sheets U028127, U028129). See discussion below.

Cycas revohuita var. brevifrons Miq., Tijdschr. Wis-Natuurk. Wetensch. Eerste KI. Kon.
Ned. Inst. Wetensch. 1: 207 (1848).

Type: from living garden material, apparently not preserved. This and the varieties
listed below apparently represent horticultural variations within C. revoluta, of no real
taxonomic significance. They are hence included in the synonymy of this species.

Cycas revoluta var. planifolia Miq., Monogr. Cycad.: 25-26 (1842).
Type: Hort. Amsterdam, 1840, Miquel s.n. (holo U).

Cycas revoluta var. prolifera Siebold & Zucc., Abh. Math.-Physik. Cl. Konigl. Bayer.
Akad. Wiss. 14(3): 236 (1846).

Type: from living garden material, apparently not preserved.
Cycas revolita var. robusta Messeri, Nuovo Giorn. Bot. ltal., n.s., 34: 324,327 (1927).
Type: from living garden material cultivated in Florence, apparently not preserved

Literature: Gaudichaud (1829), Merrill (1912), Merrill (1917), Merrill (1923), Leandri
(1931), Ho and Duong (1960), Raizada & Sahni (1960), Smitinand (1971), Smitinand
(1972}, Walker (1976}, Zamora and Co (1986}, Wang (1996).

Hustrations: Smith (1801), Bot. Mag. (1830), Miquel (1842), Warburg (1900}, Schuster
(1932), Smitinand (1971), Cheng et al. (1976), Zamora and Co (1986), Wang (1996).

Etymology: from the Latin revolutus, rolled, from the rolled leaf margins.

Vernacular: Chinese - tieshu (iron tree), feug-wei-jiao-ye (phoenix tail banana), su-tie,
English (hort.) - sago palm, king sago; Japancse (Main islands) - sotetsu (preferred)
(coming back from the dead by iron), fionr bi (bird’s tail feathers), liou bi shoir (broken
banana leaf), sha ka shou (firebreak banana), ban slhou (barbarian’s banana), tesshou,
tessio (iron banana), tosso; Japanesc (Ryukyu Is) hichichi, hitichi, satetsu, shichichi, siclii,
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sichidzi, sidzichi, sidzidzui, sihittu, sirichi, sitechi, sitichi, sitidzi, sitochi, sitsuchi, sitsudzu,
situchi, suidz, suchicli, susitykuki, sutachi, suticha, sutichi, sutta, sutuku, sustichi, syutta,
syntto, tsudzu (all ref. to whole plants), kyuugama, nii, nadzu, nari, sutitsi-uari, yanabu
(ref. to seeds only) (Osborne & Tomiyama 1995, Bonta & Osborne 2007).

Stems arborescent, to 1-3(-7) m tall, 20 cm diam. at narrowest point, 110-160 leaves in
crown. Leaves deep green, semiglossy, 50150 cm long, strongly to moderately keeled
(opposing leaflets inserted at 70~120° on rachis), with 100-240 leaflets, with orange
tomentum shedding as leaf expands; rachis usually terminated by a spine; petiole
6-10 cm long, (8-15% of total leaf), glabrous, spinescent for 80-100% of length; basal
leaflets gradually reducing to spines, 10-20 mm long, spines 1-3 mm long. Median
leaflets simple, strongly discolorous, 80-180 mm long, 3-6 mm wide, inserted at
30-40° to rachis, decurrent for 2-5 mm; narrowed to 2—3 mm at base (to 33-50% of
maximum width), 2.5-5 mm apart on rachis; section slightly keeled; margins revolute;
apex aristate, spinescent; midrib flat above, raised below. Cataphylis linear, pungent,
densely floccose, 7-11 mm long. Pollen coues fusiform, yellow, 30-60 cm long, 8-16 cm
diam.; microsporophyll lamina waxy, not dorsiventrally thickened, 23-28 mm long,
5.5-10 mm wide, fertile zone 24-27 mm long, sterile apex 6-8 mm long, apical
spine absent; apex deflexed, 4.5-8 mm long. Megasporopliylls 12-19 cm long, yellow-
tomentose; ovules 2—6, pubescent; lamina orbicular, 50-120 mm long, 40-55 mm wide,
deeply pectinate, with 13-27 soft lateral spines 20-28 mm long, 2-3 mm wide; apical
spine distinct or not distinct from lateral spines, 30-50 mm long. Seeds ovoid, 25 mm
long, 20 mm wide; sarcotesta red, slightly pruinose, 3-5 mm thick; fibrous layer absent;
sclerotesta smooth, or longitudinally grooved; spongy endocarp absent.

Historical notes: C. revohita was the second species of Cycas to be recognised, described
in 1782 by Swedish botanist and physician Carl Peter Thunberg. No type was cited.
The “Tessio” of both Kaempfer (1712: V, 897) and Rumphius (1741: 1,70, t.24) were
included as synonyms (Thunberg 1784). Reference was also made to cultivated plants,
which were probably collected by Thunberg in Japan in 1775-1776, specimens now in
UPS. Of the three sheets of C. revohita present in the Thunberg herbarium, the shect
indicated was chosen as lectotype because it was the only sheet annotated ‘¢ Japonia

No type was cited by Warburg when he described C. miguelii, and distribution was
cited only as “Siid-China”. However, Warburg (p. 179) makes indirect reference to
Miquel’s mention of a plant cultivated in the Amsterdam Botanic Garden that had
been brought in from the Bogor Botanic Garden and said to be from South China
(Miquel 1851: 28); Miquel had incorrectly determined and illustrated these as
C. inermis. Although not explicitly cited, these would appear to be the basis for
C. miquelii, and hence can be considered original material under the Code (ICBN
Art. 9.2 & Note 2) and acceptable as lectotypes. These specimens are clearly somewhat
aberrant forms of C. revoluta lacking petiolar spines. C. miquelii must thercfore fall into
the synonymy of C. revoluta. Cycas inermiis is a distinct species from southern Vietnam
(see Hill et al. 2004). The neotypification in de Laubenfels and Adema (1998: 393) is
based on a specimen of a quite different species from southern Thailand (C. clivicola,
sec also under C. sexseminifera). This choice is redundant when the Utrecht specimens
from the Amsterdam Botanic Garden are taken as original material. It is also in conflict
with the protologue in that the specimen is not from southern China.

Distinguishing features: readily distinguished by the keeled, stiff leaves with crowded, stiff,
narrow leaflets with strongly recurved or revolute margins and the tomentose ovules.
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Distribution and habitat: widely distributed through the Ryukyu Islands of southern
Japan, today primarily on steep to precipitous stony sites, but previously on flatter
land now cleared. Reports of natural occurrences in coastal Fujian Province of China
have not been substantiated in recent times, although circumstantial support for these
claims is strong (Fig. 1).

Conservation status: a number of natural stands are in protected areas, and this species
is in cultivation worldwide in vast numbers, from artificially propagated sources. No
immediate threat is evident. The Ver 3.1:IUCN (2001) status is NT (Donaldson 2003)
but is here regarded as LC.

Selected specimens examined: CHINA: Fujian: near Chekiang border, 600-1200m, Ching 2260,
Aug 1924 (BM); Diongloh Hsien, Meihwa, Cling 2045,29 Jul 1923 (K). JAPAN: Ins. Tanegashima,
Nishino-Omote, Ohwi & Okamoto TSM 994, 7 Nov 1953 (B, K); Liukiu Is., wild on sea cliffs
around Nahe, Wilson 8058, 11 Mar 1917 (K, NY); Ryukyu Is., Taketomi Shima, Omasu, NE of
Hazama, Fosberg 37634, 19 Jun 1956 (K, NY); Ryukyu [s., Myako Jina, 0.5 km SE of Matsubara,
Fosberg 38242, 14 Aug 1956 (K, NY); Ryukyu Is., Ishigaki Shima, 0.5 km S of Todoroki Gawa,
Fosberg 38117, 31 Jul 1956 (K); Ryukyu Is., Okinawa Hontoo, Kiyan Itoman-shi, Myshi Furusc
2413, 10 Nov 1972 (K); Ryukyu, Ins. Okinawa, Oku, Tamura 25854, 9 Oct 1972 (B).

LEGEND 115°
[ ] C. panzhihuaensis
() C. revoluta
®© C. taitungensis

30°

20° 200

105° 115° 125°

Fig. 1. Distributions of C. panzhihuaensis, C. revoluta, C. taitungensis.
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2. Cycas taitungensis C.EShen, K.D.Hill, C.H.Tsou & C.J.Chen, Bot. Bull. Acad. Sin. 35:
135-138 (1994).

Type: Taiwan, Taitung Hsien, Yenping, in the Cycad Reserve, Chi-Hua Tson 825,28 Jun
1993 (holo HAST; iso A, BM, K, NSW, NY, P, PE, TAI).

Literature: Li (1980), Wang (1996).
Hlustrations: Cheng et al. (1975), Li (1980), Wang (1996).

Etymology: from the prefecture of Taitung, a mountainous region in south-eastern
Taiwan, where this species is native, with the Latin termination -ensis, place of origin.

Vernacular: Chinese - fai-dong su-tie, feng-wei-jiao (Phoenix-tail grass or palm);
English (hort.) - emperor sago (Chen et al. 1995, Bonta & Osborne 2007).

Stems arborescent, to 3(=6) m tall, 25-30 cm diam. at narrowest point. Leaves deep
green, semiglossy, 100-180 cm long, moderately keeled (opposing leaflets inserted at
120-150° on rachis), with 150-170 leaflets, with orange tomentum shedding as leaf
expands; rachis usually terminated by a spine; petiole 15-20 cm long (15-20% of
total leaf), petiole glabrous, spinescent for 50-90% of length; basal leaflets gradually
reducing to spines, c. 30 mm long, spines 1-3 mm long. Median leaflets simple, strongly
discolorous, 120-170 mm long, 6-8 mm wide, inserted at 45-60° to rachis, decurrent
for 2.5-4.5 mm, narrowed to 2-2.5 mm at base (to 30—45% of maximum width), 4.5-6 mm
apart on rachis; section slightly keeled; margins recurved; apex acute, spinescent;
midrib flat above, raised below. Cataphylls linear, pungent, densely floccose, 7-11 mm
long. Pollen cones fusiform, yellow, 35-50 cm long, 8.5-10 cm diam.; microsporophyll
lamina waxy, not dorsiventrally thickened, 35-40 mm long, 11.5-15 mm wide, fertile
zone 25-30 mm long, sterile apex 4.5-10 mm long, apical spine absent; apex deflexed,
6 mm long. Megasporophylls 21-26 cm long, brown-tomentose; ovules 2—6, pubescent;
lamina orbicular, 100-130 mm long, 80-100 mm wide, deeply pectinate, with 28-36
soft lateral spines 35-45 mm long, 1.5-3 mm wide, apical spine not distinct from
lateral spines. Seeds oblong, 40-45 mm long, 25-30 mm wide; sarcotesta red, slightly
pruinose, 1.5-3 mm thick; fibrous layer absent; sclerotesta longitudinally grooved;
spongy endocarp absent.

Historical notes: although not described until 1994, this species was widely known
previously under the misapplied name C. taiwaniana.

Distinguishing features: although very close to C. revoluta, this species is readily
distinguished by the longer, flatter leaves with longer and flatter leaflets. Female cones also
tend to be more tightly imbricate and cabbage-like, and seeds are darker in colour.

Distribution and habitat: known only from the mountainous southern parts of
Taiwan, growing on steep to precipitous slopes (Fig. 1).

Conservation status: although a stand occurs in a nature reserve established specifically
for this cycad, the areais small and subject to carth movement and erosion. Ver 3.1:1UCN
(2001) status is VU (Donaldson 2003).

Sclected specimens examined: CHINA: Taiwan: Taitung County, inter Sesui et Matuyama,
Yamamoto & Goto, 28 Dec 1928 (TAI 194156, TAIL 194157, TAl 194159); Taitung, Hsich ¢ Tsou
s, Nov 1992 (PE). Cult.: Burpengary, Queensland, Australia, from seed from Taitung, Taiwan,
Walkley NSW 265951, Feb 1993 (NSW); Ningyang, Fujian, China, from Taitung, Taiwan, Lin
5562 (PE); Xianhe Bot. Gard., Shenzen, China, from Taitung, Taiwan, Chen 92589 (PE); Kaede
Taito-cho, Tanaka 10451, 7 Mar 1931 (BM, NY).
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B. Section PANZHIHUAENSES (D.Yue Wang) K.D.Hill, stat. nov.
Cycas subgenus Panzhiliuaenses D.Yue Wang, Cycads China 26 (1996).
Type: C. pauzhilimaensis L.Zhou & S.Y.Yang

This section is defined by the firm, waxy microsporangiate cones and microsporophylls,
the pectinatemegasporophyllapices, the glabrousovules,and thered to orange seeds with
a non-fibrous sarcotesta and a smooth, unornamented sclerotesta. The circumscription
as applied here includes only the type species, in contrast to the circumscription of
Wang (1996). The group is relictual, and includes only a single species occuring in
south-western China (Fig. 1). Although firm and waxy as developing, male cones and
microsporophylls become soft and break down quickly afer maturity. This section
shares deeply encrypted stomata with scction Asiorientales.

3. Cycas panzhihuaensis 1..Zhou & S.Y.Yang, Acta Phytotax. Sin. 19(3): 335, Tab. 10,
Fig. 1-6; Tab. 11, Fig. 1-10 (1981).

Type: China, Sichuan, Dukou, Baguan He, Yang Siyuan 10 (holo PE).
Cycas baguanheensis LK.Fu & S.Z.Cheng, Acta Phytotax. Sin. 19(3): 337 (1981).

Type: China, Sichuan, Dukow Shi (Panzihua City), Yang Si-Yuan & Wu Bin 13, 1979
(holo PE). Included in C. panzhiliuaensis by Zhou and Yang (1981).

Literature: Wang (1996).
Hlustrations: Wang (1996).

Etymology: from the natural occurrence of this species in the Panzihua Prefecture of
southern Sichuan Province, China, with the Latin termination -eusis, place of origin.

Vernacular: Chinese - e-bao-gong, e-boa-chi, Panzhiliua su-tie (Walters & Yang 1994,
Bonta & Osborne 2007).

Stems arborescent, to 1-2(=3) m tall, 15-20 cm diam. at narrowest point; 30-80 leaves in
crown. Leaves bluish, semiglossy, 70150 cm long, flat (not keeled) in section (opposing
leaflets inserted at 180° on rachis), with 140-250 leaflets, with orange tomentum
persistent below; rachis consistently terminated by paired leaflets; petiole 7-25 cm long
(15-25% of total leaf), petiole glabrous, spinescent for 50-70% of length; basal leaflets
not gradually reducing to spines, 50-70 mm long, spines 1-3 mm long. Mediau leaflets
simple, strongly discolorous, 120-230 mm long, 5-7 mm wide, inserted at 50--60° to
rachis, decurrent for 46 mm, narrowed to 2—3 mm at base (to 35-45% of maximum
width), 6-10 mm apart on rachis; section {lat; margins flat to slightly recurved; apex
aristate, spincscent; midrib flat above, raised below. Cataphylls narrowly triangular,
soft, densely brown floccose, 60-90 mm long. Pollen cones fusiform, yellow, 25-50 cm
long, 8-14 cm diam.; microsporophyll lamina waxy, not dorsiventrally thickened, 40—
60 mm long, 18-32 mm wide, fertile zone 30-40 mm long, sterilc apex 8-11 mm long,
deflexed; apical spine rudimentary, deflexed, 1-4 mm long. Megasporophylls 11-21 cm
long, yellow-tomentose or brown-tomentose; ovules 1-5, glabrous; lamina orbicular,
70-150 mm long, 35-70 mm wide, decply pectinate, with 23-40 soft lateral spines
10-40 mm long, 2-2.5 mm wide, apical spinc not distinct from lateral spines. Seeds
subglobose, 25-35 mm long, 22-30 mm widc; sarcotesta red to orange, not pruinose,
1.5 mm thick; fibrous layer absent; sclerotesta smooth; spongy endocarp absent.
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Historical notes: probably the most abundant Chinese cycad, although only recently
described. This species was named in 1981 by Chinese horticulturists Lin Zhou and Si-
Yuan Yang, based on specimens that Yang and Bin Wu had collected near Dukou, now
Panzhihua City, in 1979. In the same paper, Chinese botanists Li-Kuo Fu and Shu-Zhi
Cheng from the Institute of Botany in Beijing described C. baguanheensis, based on
collections by Yang and Wu from Baguan He, also near Panzhihua City, collected on
the same expedition in 1979. It has been generally accepted subsequently, however, that
the latter was merely a depauperate form of the former from a harsher site (Guan 1983,
Zhou 1990).

Distinguishing features: one of the most distinct of the Chinese cycads, characterised
by the flat, erect leaves with narrow, dull bluish leaflets and the small, orange-red seeds.

Distribution and habitat: known from southern Sichuan and northern Yunnan
Provinces (Fig. 1), typically in fairly dry, closed low woodland or shrubland thickets
on moderately to steeply sloping sites. Soil is usually derived from limestone, although
occurrences on shale and sandstone are known. As with all mainland Asian cycads,
human population pressure has had considerable impact, and present distributions
may represent a small fraction of the distribution of only a century ago.

Conservation status: although populations numbering hundreds of thousands were
recently recorded (Zhou 1990), and two nature reserves have been designated for the
protection of this species, it must still be regarded as potentially endangered. Much of
the habitat is under immediate threat of clear cutting for fuel and agricultural land, and
plants are being extensively collected for sale as food, medicine and ornamentals, even
within the reserves (Walters et al. 1995). Ver 3.1:IUCN (2001) status is NT (Donaldson
2003).

Selected specimens examined: CHINA: Yunnan: Yan Mou, Longjie, Wi 840103, May 1984
(KUNY); Lu Quan county, Li 03 (KNF).

C. Section STANGERIOIDES Smitinand

Cycas section Stangerioides Smitinand, Nat. Hist. Bull. Siam. Soc. 24: 168 (1971). Type:
C. micholitzii Dyer.

This section is defined by the soft microsporangiate cones and microsporophylls, the
pectinate megasporophyll apices, the glabrous ovules, and the yellow seeds with a non-
fibrous, loose, freely peeling sarcotesta, and a verrucose sclerotesta. It is a taxonomically
complex group, circumscribed as by Hill (1995), rather than Smitinand (1971) or
Wang (1996), although present knowledge would also suggest exclusion of the Chinese
species C. panzhihuaensis from the section. The group encompasses most of the Chinese
species, and ranges from northern Thailand and north-eastern Myanmar cast through
Laos, Vietnam and southern China. Seventeen species occur in China, in the south and
cast (Figs. 2-5).

4. Cycas guizhouensis Lan & R.EZou, Acta Phytotax. Sin. 21(2): 5 (1983).

Type: China, Guizhou: cultivated in hospital of Xingyi (plants originally introduced
from Wantun, Xingyi), 10 Aug 1981, K.M. Lan et R.F. Zou 81-8-0001 (holotype in
Herb. Guizhou Agr. Coll; iso PE).

Cycas multiovula D.Y.Wang, Cycads China: 83 (1996).
Type: cultivated in Gejiu, Yunnan, China, D.Y. Wang 5574 (holo SZG; isotypes IBSC, NF).
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Literature: Wang (1996).
Ilustrations: Wang (1996).

Etymology: from Guizhou province, with the Latin termination -ensis, place of
origin.

Vernacular: Chinese - ferig-wei-cao (Phoenix-tail grass or palm), feng-wie-tie, feng-wei
su-tie, Guizlion su-tie, Nanpan jiang su-tie (Nanpan River cycad), (qiannian), gnan-yin-
lian, shan-bo-lon, su-tie (Walters & Yang 1994, Bonta & Osborne 2007).

Stems arborescent to acaulescent, to 1 m tall, 10-15 cm diam. at narrowest point;
5-20 leaves in crown. Leaves deep green, semiglossy, 100-180 cm long, slightly keeled
(opposing leaflets inserted at 130-170° on rachis), with 110-210 leaflets, with orange
tomentum shedding as leaf expands; rachis consistently terminated by paired leaflets;
petiole 30-60 cm long (25-40% of total leaf), petiole glabrous, spinescent for 40~100%
of length but not spinescent across swollen base; basal leaflets not gradually reducing
to spines, 110-200 mm long; spines 1-4 mm long. Median leaflets simple, strongly
discolorous, 160-370 mm long, 8-12 mm wide, inserted at 55-65° to rachis, decurrent
for 4-5 mm, narrowed to 2.5-3 mm at base (to 30—40% of maximum width), 10-16 mm
apart on rachis, somewhat twisted (insertion not parallel to rachis); section slightly
keeled; margins flat, or slightly recurved; apex acute, not spinescent; midrib raised
above, flat below or raised below. Catapliylls narrowly triangular, soft, pilose, 50-80
mm long. Pollen cones fusiform, orange to brown (very pale), 20-40 cm long, 6-14 cm
diam.; microsporophyll lamina soft, not dorsiventrally thickened, 30-40 mm long, 17—
20 mm wide, fertile zone 27-36 mn long, sterile apex 3-5 mm long, level, apical spine
absent. Megasporophylls 10-20 cm long, yellow-tomentose or brown-tomentose; ovules
4-8, glabrous; lamina orbicular, 60-70 mm long, 60-80 mm wide, deeply pectinate,
with 17-33 soft lateral spines 20-45 mm long, 2—4 mm wide, apical spine distinct from
lateral spines, 25-45 mm long, 9-17 mm wide at base. Seeds subglobose, 23-29 mm
long, 22-28 mm wide; sarcotesta yellow, not pruinose, 1.5 mm thick; fibrous layer
absent; sclerotesta smooth or verrucose; spongy endocarp absent.

Historical notes: when described in 1983 by Chinese botanists K.M. Lan and R.E Zou,
this species was contrasted with C. pectinata, although its affinities are actually with
the group of Chinese cycads that includes C. balansae and C. taiwaniana. The type was
collected by Lan and Zou from a cultivated plant in the grounds of the Xingyi hospital
in 1981, although wild collections were also known. The type of C. multiovila was later
collected from the same place.

Distinguishing features: within the group of Chinese cycads with soft pollen cones,
loose, freely pecling sarcotesta lacking a fibrous layer and verrucose sculpting of the
sclerotesta (Section Stangerioides), this species is distinguished by the narrow leaflets
and small stature, with a petiole that is usually not wholly spinescent, and leaves that
are slightly keeled with leaflets distinctly twisted on the rachis. Pollen cones are also
quite large (to 40 cm long).

Distribution and habitat: this species is known from the Nanpan and Qingshui valleys
in south-western Guizhou province, eastern Yunnan and north-western Guangxi
provinces (Fig. 2). It is typical of low, scrubby forests on steep slopes on limestone
bluffs or screes.
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Conservation status: Walters et al. (1995) report extensive destruction of this species
during the cultural revolution, regarding it as the most seriously threatened of all
Chinese cycads. They also report that the Qian-Xu-Nan Prefecture Department of
Forestry in Xing-yi has abandoned hope of in situ protection (in that prefecture), and
are concentrating on ex situ conservation collections. More recent studies indicate
however that this species is moderately abundant over a considerable area around the
common borders of Guizhou, Guangxi and Yunnan provinceslt is listed by the 1997
IUCN Red List of Threatened Plants as category V, although considerable confusion
is shown by the inclusion of C. szechuanensis as a synonym, and then the listing of the
latter separately as category Ex (see also C. szechuanensis). Ver 3.1:1UCN (2001) status
is NT (Donaldson 2003).

Selected specimens examined: CHINA: Guangxi: cultivated in Longlin city, Collected nearby,
C.J. Chen, Y.C. Zhong & K.D. Hill 24, 25, 15 Nov 1998 (NSW, FTG HN, NY, PE); cultivated in
Xingyi city, Collected nearby, C.J. Chen, Y.C. Zliong & K.D. Hill 27, 16 Nov 1998 (NSW, HN, L
NY, PE); Long Xui Ten locality, Gao Feng village, Ya Zha town, N of Longlin city, C.J. Chen, Y.C.
Zhong & K.D. Hill 26, 16 Nov 1998 (NSW, HN, K NY, PE).
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Fig. 2. Distributions of C. balansae, C. collina, C. diannanensis, C. dolichophylla, C. guizhouensis,

C. segmentifida and C. tanqingii.










































































































