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THIS STUDY OF THE GENUS Zanthoxvylum L. is the first of a series of
studies on the Rutaceae of Malesia, a family represented by about 30
genera in that area. The geographic delimitation of Malesia as interpreted
here (see map 1) is the same as that outlined by van Steenis (1950) for
Flora Malesiana except that the Solomon Islands are included as well.

A genus of about 200 species, Zanthoxylum is mainly pantropical in
distribution. There are, in addition, several temperate-latitude species in
eastern Asia and one in North America. To my knowledge, the range of
individual species is restricted so that no single species has a completely
pantropical distribution.

The genus is readily recognizable for it is the only Malesian genus of
the Rutaceae with the following combination of characteristics: armed,
leaves alternate and compound (generally pinnate), carpels entirely or
partially distinct. Geijera, which occurs in New Guinea, also has alternate
leaves and a somewhat similar gynoecium, but is unarmed and the leaves
are simple. Toddalia, of western Malesia and the Philippines, is similarily
armed and has alternate, trifoliolate leaves, but in it the gynoecium is
syncarpous.

Since both are present in the area, a treatment of the Malesian species
of Zanthoxylum involves the problem of whether or not to consider the
segregate genus Fagara L. (with a biseriate, differentiated perianth)
distinct from Zanthoxylum L. sensu stricto (with a uniseriate, undifieren-
tiated perianth). In general, botanists who favor recognition of the two
genera consider the perianth of Zanthoxylum to be primitive, with seg-
ments homologous to petals, while those who include Fagara with Zan-
thoxvlum consider the Zanthoxylum perianth to be derived from that of
Fagara. This problem has recently been reviewed and discussed by
Brizicky (1962) who concludes that . . . . “‘the ‘simple’ perianth of
Zanthoxylum is most likely a secondary condition, derived by reduction
from that of the Fagara type by abortion of some or all the sepals.” He
further states that ‘“The occurrence of species of Zanthoxylum which
appear in their perianth structure to be transitional to Fagara not only
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supports this view [of reduction], but also is ample reason to regard
Fagara as a subgenus of Zanthoxylum.” 1 agree with these conclusions,
except in the formal recognition of Fagara as a subgenus. To the support-
ing evidence cited by Brizicky I can add that selected specimens of
Zanthoxylum dimorphophyllum Hemsl., of China, illustrate what appears
to be rather complete transition between the Fagara and Zanthoxylum
tvpes of perianth. The following data, taken from three staminate collec-

tions of this species in the herbarium of the Arnold Arboretum, serve to
demonstrate this:

1. Fagara (primitive) type of perianth (Leu 1870, Hainan Island). Perianth
biseriate; sepals 4, triangular, 0.2-0.5 mm. long; petals 4, clawed, 1.5 mm. long.
Stamens 4, opposite the sepals.

2. Intermediate type of perianth (Wilson 113, Hupeh Province). Perianth ir-
regularly uniseriate; sepals 1-4, ligulate, about 1.2 mm. long; petals 4-6.

slightly clawed, about 2 mm. long. Stamens 5, opposite sepals where sepals
are present.

3. Zanthoxylum (derived) type of perianth (Wilson 4770a, Hupeh Province).
Perianth segments irregularly uniseriate, all similar, 7-8, 2-2.5 mm. long.
Stamens 5-6, generally opposite 2 or 3 of the segments.

As might be expected, there has been considerable disagreement among
authors as to the proper genus for Z. dimorphophvllum. Hemsley, in the
original description (Ann. Bot. 9: 150. 1895), placed it in Zanthoxylum,
stating, in regard to the carpellate flowers, ““. . . apetali, vel sepala petalis
simillima. . . .” Engler (1896) and Reeder and Cheo (1951) assigned it
to Fagara, whereas Rehder and Wilson (1914) and Huang (1957) placed
it in the genus Zanthoxylum, section Euzanthoxylum Endl. and subgenus
T'hvlax (Raf.) Rehd., respectively.

The description of the genus and the synonymy, presented below, ap-
plies only to the Malesian species of Zanthoxylum. Each of the species is
dealt with completely, however, including where applicable, data regard-
Ing extra-Malesian as well as Malesian collections and nomenclature.

I was able to study and collect three of the New Guinea species (Zan-
thoxylum conspersipunctatum, Z. ovalifolium and Z. pluviatile) while
emploved as a botanist for thé Australian Commonwealth Scientific and
Industrial Research Organization, Phytochemical Survey of New Guinea,
1961-1965. This study is otherwise based on herbarium specimens. The
contributing herbaria are listed below, with abbreviations from Lanjouw

and Stafleu’s Index Herbariorum, Part 1. Ed. 5 (Regnum Vegetabile, 31.
1964 ).

A Arnold Aboretum of Harvard University, Cambridge

BM British Museum (Natural History), London

BRI Botanic Museum and Herbarium, Brisbane

CANB C.S.I.R.O. Division of Plant Industry, Canberra

GH Gray Herbarium of Harvard University, Cambridge

G-DC Herbier DeCandolle, Conservatoire et Jardin Botaniques, Geneva
K Royal Botanic Gardens, Kew

L Rijksherbarium, Leiden
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M Botanische Staatssammlung, Munich

MEL National Herbarium of Victoria, Melbourne

MICH University Herbarium, University of Michigan, Ann Arbor

NY New York Botanical Garden, New York

P Muséum National d'Histoire Naturelle, Paris

PR Botanical Department of National Museum, Prague

SING Herbarium of the Botanic Gardens, Singapore

TI Botanical Institute, Faculty of Science, University of Tokyo

US U.S. National Museum (Department of Botany), Smithsonian Institu-

tion, Washington

I wish to thank the directors and curators of these herbaria for making
specimens 1n their care available to me. Sincere thanks are also extended
to Drs. Lily M. Perry and Lorin I. Nevling, Jr., for their cordial assistance

In various technical problems.

Zanthoxylum® L. Sp. Pl. 1: 270. 1753. Type species: Xanthoxylum
americanum Mill. (see Fosberg, 1959, and Brizicky, 1962).

Fagara L. Syst. ed. 10. 897. 1759, nom. cons. Type species: Fagara pterota L.
I'ipalia Dennst. Schliss. Hort. Malab. 31. 1818. Type species: Tipalia limo-
nella Dennst. [ Zanthoxylum limonella (Dennst.) Alston |.

Scandent or erect shrubs or trees; aromatic, dioecious or rarely monoeci-
ous, evergreen or deciduous, armed. Leaves alternate, (occasional leaves

unifoliolate) trifoliolate, imparipinnate or paripinnate, to 175 cm. long:
rachis terete or winged; leaflets to 15 pairs, opposite to alternate, often
inequilateral, with or without scattered and/or marginal oil dots. Inflores-
cences racemose, paniculate or cymose, axillary and/or terminal. Flowers
small, unisexual or rarely bisexual; perianth of 6-8 irregularly uniseriate,
undifferentiated segments or differentiated and biseriate with 4-5 sepals
and 4-5 petals; stamens 4—6, uniseriate, opposite the sepals, rudimentary
or absent in carpellate flowers; disc flat to pulvinate; gynoecium 1-5-
carpellate, rudimentary or absent in staminate flowers, ovaries distinct or
connate to about the middle, 1-locular, each with 2 collateral, pendulous
ovules, styles coherent to divergent, stigmas capitate, coherent to free.
Fruits of 1-5 distinct or partially connate, 1-seeded, 2-valved follicles;
outer pericarp glandular punctate or pustular, firm to rather fleshy, red
to black; endocarp cartilaginous, straw-colored; seeds ovoid to globose,
often hanging from the opened follicle by a funiculus at maturity, the
testa black or reddish, shining and crustaceous, the endosperm fleshy.

The habit of plants in the genus is variable and five of the seven
scandent species are also known as semi-erect or erect shrubs.

A variety of spines and prickles, ranging from broad., corky-based spines
to 4 centimeters in diameter to small, scattered or pseudostipular, flattened
or terete, recurved, straight or ascending prickles occur in the Malesian
species. While all of the species are more or less armed, the presence of
spines or prickles on a given part of a plant is quite variable. Thus an

" Xanthoxylum, Xanthoxylon and Zanthoxylon are variant spellings.
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unarmed herbarium specimen (perhaps chosen by the collector for easier
handling! ) may often be encountered in a heavily armed species.

Oil dots are found in the leaflets of most species but are seldom con-
sistently present. These glands may be scattered and/or marginal, and,
judging from the study of cleared leaflets of Zanthoxylum conspersi-
punctatum and Z. pluviatile, may consist of large, oil-filled cavities that
are not traversed by the veins, or single cells or small groups of cells that
do not interrupt the venation pattern. If these are the same as the “‘secre-
tory cavities and secretory cells” described by Stern and Brizicky (1960)
in a study of the genus Diomma (Rutaceae), they seem here to be less
significant taxonomically. In Zanthoxylum conspersipunctatum, Z. limo-
nella and Z. nitidum, for example, only occasional specimens have what
appear to be the large cavity type of oil dot scattered in the mesophyll.
To distinguish them taxonomically, on this basis, would be doing so in the
absence of other correlating morphological differences and would necessi-
tate description of several new taxa.

The larger marginal crenations of the leaflets of a number of species are
also irregular in occurrence. In Zanthoxvium limonella and Z. nitidum,

for instance, the leaflet margins range from entire to glandular crenate
with as many as three or four crenations per centimeter.

The geographic affinities of the Malesian species of Zanthoxvyium ap-
pear to be Asian and Malesian. Nine of the nineteen species occur in both
continental Asia and Malesia and an equal number are endemic to single
islands or otherwise limited areas in Malesia. Zanthoxvylum parviflorum.
a close relative of the widespread Z. limonella, is endemic to the Northern
Territory of Australia and adjacent southwestern New Guinea.

The wide and often rather discontinuous distributions of a number of

the species is possibly due, in part, to long-distance dispersal of the at-
tractive seeds by birds.

In general the species grow in rain forests and thickets at low and
medium altitudes. Three of them, Zanthoxylum limonella, Z. ovalifolium
and Z. parviflorum, are most often found in monsoonal areas and one, Z.
conspersipunctatum, appears to be restricted to montane forests and
thickets.

The flowers are fragrant and pollination is apparently by insects.

The following comments concern the citation of collections:

1. The collections are cited in the following geographic sequence:
Asia, Malesia and Australia. Within these major areas they are cited in an
east to west sequence, following, for Malesia, the sequence outlined in
Flora Malesiana (Ser. 1. 1: LXXVI - LXXVIII. 1950).

2. The sex of each collection is indicated by the appropriate symbol
following the collection number, or, in instances where two or more speci-
mens of a collection from two or more herbaria are of different sex, by
the appropriate symbol in parentheses following each herbarium citation.
Herbarium sheets with male and female specimens of one collection are
indicated by 4 & 9.” Specimens that are monoecious with unisexual
flowers are indicated by “ 4 2.” Specimens with perfect flowers are desig-
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nated “ ¥ 7. Specimens for which T do not give an indication of sex are
either sterile or at a stage where the determination could not be made.

3. Following are the abbreviations used for collections numbered in
series:

BS

Bureau of Sciences, Manila

BSIP  British Solomon Islands Plants
BW Boswezan, Forestry Division, Netherlands New Guinea
B S Canton Christian College

CP
FB
HB
LU

Ceylon Plants

Forestry Bureau, Manila
Herbarium Bogoriense
Lingnan University

NIFS  Netherlands Indies Forest Service. Forest Research Institute, Buiten-

zorg. NIFS Ja: Java series. NIFS bb: series bossen buitengewesten —
1slands outside Java

NGF New Guinea Forces (now New Guinea Forest Department)
NU Nanking University

PN
Sar
SB
SF

H  Philippine National Herbarium
Sarawak Forestry Service
Species Blancoanae, Philippines
Singapore Field Series

INSM Tokyo National Science Museum

K

KEY TO THE SPECIES

Branchlets armed, the prickles mostly flattened and predomi.nantly pseudo-
stipular; leaf rachises usually with conspicuous wings extending to as much
as 6 mm. on each side: perianth uniseriate or irregularly biseriate, of 6-8

similar segments 2.
2. Main veins of leaflets evident. 10-28 on each side of the midrib; 1nﬁorgs-
cences in the axils of lateral leaves, 0.5-2 cm. long; anthers redfhsh
purple prior to anthesis; gynoecium 2-53-carpellate 1.8. &, acantlz.op(.)dzu.m.
2. Main veins of leaflets generally faint, 7-15 on each side of tl.le mldn.b; in-
florescences terminal on short, lateral branchlets and occasxona}ly in the
axils of lateral leaves as well, 1-7 cm. long; anthers vellow prior to an-

thesis; gynoecium 1-3-carpellate ................... 19. Z. armatum.
Branchlets armed or unarmed, the prickles terete and usually scattered; leaf
rachises terete or with narrow wings extending to not more than 1 mm. on
each side; perianth biseriate, of 4-5 sepals and 4-5 petals . T .3.
3. Scandent or suberect shrubs: branchlets and/or leaf rachises armed with

retrorse prickles: gynoecium 4- or 2-carpellate® ... ... .. A :
4. Inflorescences mostly in the axils of lateral leaves; gynoecium -

..... 5.
B O R o e i e o T g e T EEEEES ﬂ
5. Lateral leaflets subopposite to alternate; terminal leatiet on an

extension of the rachis generally less than one-half the width of the
blade 1. Z. scandens.

- - -
» - - .
. . ®
.....
............
-
ooooooooo

“ The number of carpels in the Malesian species other than Z. acanthopodium and

Z. armatum can be determined in fruiting as well as carpellat

e flowering material since

carpels that do not develop into fruit are persistent.
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5. Lateral leaflets opposite; terminal leaflet on an extension of the

rachis generally more than one-half the width of the blade
............................................ 2. Z. nitidum.

4. Inflorescences terminal and from upper leaf axils; gynoecium 2-
ERPDEIMIRE 5 o4 o 25 S5t v o 5 B A m A S5 g a e ST s B AR i 6.

6. Inflorescences cymose, the primary branches generally whorled;
perianth and androecium 5-merous; follicles 4.5 mm. in diameter
.......................................... 5. Z. avicennae.

6. Inflorescences paniculate, the primary branches opposite or alter-
nate; perianth and androecium 4-merous; follicles 6-10 mm. In
dlameter .............................................. 7.

7. Leaves ascending, spreading or arching; acuminate apices of
leaflets about one-fourth the length of the blade; follicles about

O N D IO BT - 2 v 5 2ot o8 b b e F S 8. Z. backen.

7. Leaves strongly reflexed at the pulvinate base of the rachis;
acuminate apices of leaflets about one-seventh the length of the

blade:; follicles 6-7 mm. in diameter .. .. 9. Z. retroflexum.

3. Erect shrubs or trees; branchlets with straight or ascending prickles or un-
armed; gynoecium 3-, 2- or l-carpellate (Zanthoxvylum scandens is oc-
casionally, in Asia, an unarmed, erect shrub, but is always 4-carpellate) 8.
% LARVES ERTOMOIARE. 5 % Lo e A i A A e B 17. Z. ovalifolium.
05 BB OR O " o < T O o ot Sy A . T o e D T 0 Bveibe S W N 0.
9. Inflorescences cymose, the primary branches generally whorled;

leatlets less than 8 cm. long; perianth and androecium 5-merous;
EVROBCI - 2-CRAEDBRALE 5 o o na fr s e e bk, 5. Z. avicennae.

9. Inflorescences paniculate, the primary branches opposite or alter-
nate; leaflets more than 8 cm. long or perianth and androecium

4-merous and gynoecium 1l-carpellate . ......... ... .. ... .. 10.
10. Penanth and androecium 5-merous; gynoecium 3-car-
oV ] I NPT N w2 0% 5 0 o O ol R et 11.

11. Leaflets elliptic, broadest at about the middle . .
............................. 3. Z. myriacanthum.
11. Leaflets elliptic-lanceolate to lanceolate, broadest near the

USR5t et edad bokediod, e s vtan T 4. Z. wilanthoides.

10. Perianth and androecium 4-merous; gynoecium 1- or 2-car-
R Rt N T 0 12.

12. Leaves more than 40 cm. long; leaflets 3—5 pairs; gynoe-
G e Ly s R e o L S e e o 13.

13. Leaves more than 70 cm. long:; leaflets 4-5 pairs, the
petiolules obsolete to 5 mm. long ... .. ... . ..... ..
.......................... 6. Z. megistophyllum

13. Leaves less than 70 c¢cm. long; leaflets 3—4 pairs, the
petiolules 7-10 mm. long ... == . .. 7. Z. forbesu.

12. Leaves less than 40 cm. long or with more than 5 pairs of

leaflets; gynoecium 1-carpellate ... .. . . .. . . . .. 14,

14. Branchlets unarmed; leaflets usually obovate, broad-
est above the rmddle the margins entire .
........................ 16. L. mtegrzfoholum

14. Branchlets armed or unarmed; leaflets ovate to ob-
long, broadest at about the middle or below, the
margins entire or crenate ....... .......... 15.
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1.

15. Deciduous (the flowers appearing before or
with the young leaves): acuminate apices of
leaflets one-eighth to one-fourth the length of
the blade; flowers 1.5-3 mm. long. ... .= 16.

16. Leaves 30-40 cm. long; leaflets 7-13 cm.
long, the petiolules 3-5 mm. long . ... . . .
..................... 10. Z. limonella.

16, Leaves 22-28 cm. long; leaflets 5-8 cm.
long, the petiolules 1.5-3 mm. long .. .. .
................... 11. Z parvifiorum.

15. Evergreen; acuminate apices of leaflets one-
sixteenth to one-ninth the length of the blade:

flowers 3-9 mm. long .. ... .. .. .. .. . .. . i

17. Leaves 10-30 cm. long; leaflets 2-8 pairs;
sepal margins entire or subentire . .= .. .
............ 15. Z. conspersipunctatum.

17. Leaves 30-60 cm. long; leaflets 5-12 pairs;
sepal margins ciliate ... ... ... ... .. 18.

18. Inflorescence axes and branches pub-
Dy i1 [ A P 12. Z. celebicum.

18. Inflorescence axes and branches gla-

DERER - S5 7o S S S N NS e 19.
19, Leaflet bases subcordate ... ..
................ 13. Z. vinkia.

19. Leaflet bases oblique to rounded
14, Z. pluviatile.

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

Zanthoxylum scandens Bl. Bijdr. Natuurk., Wetens. 249. 1825.
Type: Blume 1603, Java.

Xanthoxylum cuspidatum Champ. ex Benth. Jour. Bot. Kew Misc. 3: 329.
1851. Type: Champion 86, Hong Kong.

Zanthoxylum khasianum Hook. f. Fl. Brit. Ind. 1: 494. 1875. Tyvpe: Hooker
f. & Thomson 1517, India, Assam.

Fagara scandens (Bl.) Engl. Nat. Pflanzenfam. III. 4: 118. 1896.

Fagara cuspidata (Champ. ex Benth.) Engl. /bid.

Fagara khasyana (Hook. f.) Engl. Ibid.

Fagara laxifoliolata Hay. Ic. Pl. Formosa 3: 50. 1913. Type: Kawakami &
Shimada, 1911, Taiwan.

Fagara cyrtorhachia Hay. Ibid. 6: 8. 1916. Syntypes: Ito & Hayata. 1914
and Hayata, 1914, Taiwan.

Fagara leiorhachia Hay. Loc. cit. 10. Type: Hayata, 1913, Taiwan,

Fagara chinensis Merr. Philip. Jour. Sci. Bot. 13: 141. 1918. Type: Merrill

10660, China, Kwangtung Province.

Zanthoxylum chinensis (Merr.) Chung, Mem. Sci. Soc. China 1: 123. 1924
(fide Huang, Acta Phytotax. Sinica 6 (1): 72. 1957).

Fagara kwangsiensis Hand.-Mazz. Sinensia 3: 186. 1933. Type: Ching 5401,
China, Kwangsi Province.

Zanthoxylum vyunnanense Huang, Acta Phytotax. Sinica 6 (1): 59. 1957.
Type: T'sai 55960, China, Yunnan Province.

Zanthoxylum laxifoliolatum (Hay.) Huang, /bid. 31.
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Zanthoxvlum leiorhachium (Hay.) Huang, Ibid.
Zanthoxvium cyrtorhachium (Hay.) Huang, /bid.

Scandent and generally climbing or occasionally suberect or erect shrubs;
dioecious; evergreen; branchlets and leaf rachises generally armed, the
prickles scattered and retrorse. Leaves imparipinnate, 8-37 cm. long;
rachis glabrous to short pubescent; petiolules 1-5 mm. long; leaflets (1)
2—-12 pairs, subopposite to alternate, chartaceous to subcoriaceous, dark
areen and glabrous above, paler and glabrous or sparsely pubescent below,
generally blackening slightly with drying, ovate to elliptic-lanceolate, 3-9
cm. long, 1-4 cm. wide, base cuneate to obtuse, main veins 4-14 on each
side of the midrib, margins, especially in the apical half of the blade,
finely glandular crenate with as many as 20 crenations per cm., apex
abruptly acuminate to attenuate. Inflorescences axillary or axillary and
terminal, paniculate, to 12 cm. long and generally about one-half as wide,
the axes and branches glabrous to short pubescent. Staminate flowers
3—6 mm. long; pedicels obsolete to 5 mm. long; sepals 4, triangular to
rounded, about 1 mm. long; petals 4, white to pale yellow, occasionally
with a purple margin, elliptic-ovate, about 3 mm. long; stamens 5—6 mm.
long, anthers about 1 mm. long; disc flat, about 0.3 mm. high:; rudimentary
carpels 1-4, to 1.5 mm, high. Carpellate flowers about 3 mm. long: pedicels,
sepals, petals and disc as in staminate flowers; rudimentary stamens obso-
lete to 1 mm. long; gynoecium 4-carpellate, 1-1.5 mm. high, styles diver-
gent at anthesis, stigmas globose. Fruiting pedicels 1-6 mm. long: folli-
cles subglobose, 4-5 mm. in diameter, in 4’s, 3’s, 2’s or single with 0, 1, 2,
or 3 undeveloped carpels, respectively.

India. Assam: Khasia Hills, Chand 4908 @ (micu), Hooker f. & Thomson
1517 ? (K — holotype of Zanthoxylum khasianum; ¢ — isotype). Ruse 62 (A),
624 2 (A). China. YUNNAN ProvINCE: Sungkwei Range, Forrest 21554 @ (A,
Us); Mengtsz, Henry 10421A 3 (A), 11163 ? (A), Tsai 52369 9 (A): Wen-shan
Hsien, Tsa: 51703 2 (A), 51764 ? (A); O-shan Hsien, Tsai 53494 4 (A);:
Lan-ping Hsien, Tsai 54018 ? (A): Ping-pien Hsien, Tsai 55108 @ (A). 60072
? (A) 60451 ? (A); Lung-ling Hsien, T'sai 55610 & (A), 55695 4 (A); A-tun-
tze, Huann-fu-ping, Wang 69107 2 (A): Fo Hai, Wang 74145 2 (a): Kiukiang
Valley, Yu 19463 2 (aA), 20409 9 (A): without definite locality, Forrest 11922
° (A), 15715 & (A) 17712 & (A), Tsai 55960 ? (A — isotype of Zanthoxylum
yunnanense), 60269 2 (A). KweicHow ProviNceE: Fan Ching Shan, Steward,
Chiao & Cheo 757 2 (A); Tsingchen, Mou-po, Teng 90156 & (A), 90174 & (A).
Kwanest ProvINCE: Luchen, Moo Shan, Ching 5401 @ (A — isotype of Fagara
kwangsiensis) ; Lau Ha Tung, Ching 6584 9 (A, vs): N. Hin Yen, Yeo Mar
Shan, Ching 7130 @ (A, us); Tzu Yuen District, Chung 83584 2 (A): Waitsap
District, Se Tze Shan, T'sang 23310 ? (A); Shang-sze District, Shap Man Taai
Shan, Na Wai Village, Tsang 23924 2 (A): Yao Shan. Wang 39369 2 (A),
40057 ? (A); without definite locality, Wang 41125 2 (A). KwaANGTUNG PROV-
INCE: Road to Mahang, Chun 5952 @ (A); Lung Tau Shan, Kang, W. T. Tsang
& U. K. Tsang CCC 12266 2 (us), CCC 12770 9 (us), To & Tsang 12770 9
(A); Wung Yuen District, Tsing Wan Shan, Lau 2463 @ (a): Loh Fau Mt.,
Levine, McClure & To, August 31-September 4, 1921 @ (a), Merrill 10660 2
(Us — isotype of Fagara chinensis; A, photo. of holotype from Manila, specimen
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destroyed); Canton Delta, Heung Shan, Tung Hang, To CCC 2237 4 (A):
Sin-fung District, Ngok Shing Shan, Taam 426 & (a); Tseungshing District,
I'sang 20149 (A); Tsung-fa District, Sam Kok Shan, Tsang 25017 3 (A),
25193 ? (A); Hwei-yang District, Lin Fa Shan, Tsang 25698 2 (A): Jen-hua
District, Man Chi Shan, Tsang 26248 & (A); Ho-yuen District, Kwai Shan.
Z‘sang 28508 & (A); Ying Tak, Tai Tsan, Chung Tung, Tsang & Wong 3110 2
(A); Wai-yeung District, Pak-Wan Cheung, Tsui 137 2 (A, us). HAINAN
IsLAND: Po-ting, How 73154 (A). HoNc KoNG: Champion 86 & (k — holotype
of Xanthoxylum cuspidatum), Hance 1145 & (cH), Taam 1111 & (A, Us), 1825
@ (A, vs), Wright 82 & & 9 (cH), sm. 8 (us). HUNAN PROVINCE:
Yun-schan prope Wukeng, Handel-Mazzetti 2563 9 (A), Hui Handel-Maz-
zetty Expedition 12321 4 (A); Yi Chang District, Ping Tou Shan, Pai Mu
Village, Tsang 23387 & (A, us). Kiancst Province: Kaling, Chun 4278 9
(A); Swe-chuen Hsien, Hu 840 9 (A); Chung Yih Hsien, Hu 934 2 (A); circa
carbonis minas Pinghsiang, Hui 158 9 (A): Lungnan District, Oo Chi Shan,
near Lam Uk Tung Village, Lau 4529 ? (A, us). FukienN ProviNceE: Hinghwa
District, Chung 1030 3 (A); Kuliang, Chung 6647 2 (A), Norton 1393 2 (USs).
CHEKIANG ProviINCE: Kwanying Tung, Yen Tang Shan, Chiao NU 14760 2 (A,
US). Taiwan. Mt. Lee-shan, Taichung Hsien, Feung & Kao 4583 @ (A): Mt.
Arisan, between Heishana and Funkiko, Havata, April 24, 1913 2 (11— holo-
type of Fagara leiorhachia; A, photo.); Mt. Arisan, between Heishana and Ni-
mandaira, Hayata, April 28, 1914 2 (11— syntype of Fagara cyrtorhachia; A,
photo.) ; South Cape, Henry 343 2 (us), 1969 2 (us); between Funkiko and
Taroyen, Ito & Hayata, March 29, 1914 & (11— syntype of Fagara cyrtor-
hachia; A, photo.): Mt. Shichiseitonzan, Kawakami & Shimada, April 2, 1911 9
(T1 — holotype of Fagara laxifoliata; A, photo.); Tamsu, Oldham 59 2 (GH);
Batakan Tabito, Tanaka, October 22, 1930 (A); Nanto Province, Lake Candi-
dius, Wilson 9973 9 (A, us); Taihoki Province, near Hesinbi, Wilson 10229 ¢
(A, us); without definite locality, Faurie 8216 (A). Ryukyu Islands. Ishigaki
Island, Hatusima 18923 ¢ (us), Masamune, March 31, 1935 & (us). Sumatra.
Sumatra occidentale nel Pandangesche bovenlanden (alto Padang), Beccar: 132
Q (K, L, MEL): Westkust. G. Koerinajr, Bunnemeyer 9574 & (r): Bukit G.
Sembilang, Mt. Sago, near Ladang Lawas, Meijer 4043 ¢ (L). Java. WEST
Java: ad montem Tjerimai Provinciae Cheribon, Blume 1603 % (L——holot_\pe
of Zanthoxylum scandens: A — isotype); Tjibodes, Ooststroom 13253 d (L).
CENTRAL Java: Dieng (Dijeng Plateau), Junghuhn ? (L). SOUTHEAST JAVA!
Forbes 1001 2 (BM), s.n., 1880-82 @ (Bm). Without definite locality: Hors-
field 66 9 (MEL), 1093 @ (), snu. [cH (2), kK (4)]. British North Borneo
(Sabah). Mt. Kinabalu, Tenompok, J. & M. S. Clemens 29213 [A (3 ), K (d),
L(?),NvY (3)], 29243 & (A, K, L, NY).

DistriBuTioN. NE India east to Taiwan and Ryukyu Islands; south in
Sumatra, Java and British North Borneo; on dry, rocky or sandy slopes
and in thickets and mountain forests at altitudes from 1000 to 2000 meters

in Malesia and from 300 to 3400 meters in continental Asia. See Map 1.

ILLusTrAaTIONS., Huang, C. C., Acta Phytotax. Sinica 6(1) : t X1.
1957, as Zanthoxylum yunnanense. Liu, T. 5., [1lustrations of native and

introduced ligneous plants of Taiwan 2: £. 728. 1962, as Zanthoxylum
cuspidatum.

Acceptance of the extremely variable characters of pubescence, number
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Map 1. Distnibution of Zanthoxylum scandens Bl. The broken line sur-

rounding the southern stations indicates the geographic area of Malesia as
delimited in this paper.

of leaflets, and presence or absence of prickles as being of taxonomic sig-
nificance would necessitate recognition of an even larger number of taxa
than has already been described in this complex. The more conservative
delimitation presented here is based on floral characters, arrangement of
leaflets, and the type of crenation of the leaflet margin, all of which are
relatively constant and, I feel, serve best to show the natural relationship
of the various morphological forms involved.

A number of species from continental Asia, including Zanthoxylum
dissitiodes Huang, Z. laetum Drake, Z. calcicolum Huang, Z. chaffanjoni

Levl. and Z. oxyphyllum Edgw., show a close relationship to Z. scandens.

The following have previously been listed as synonyms of Zanthoxylum
cuspidatum or Fagara cuspidata (= Zanthoxylum scandens): Zanthoxy-
lum khasianum, by Guillaumin in Flore générale de 1'Indo-Chine 1: 640.
1911; Fagara laxifoliolata, F. cyrtorhachia and F. leiorhachia, by L1,

Woody flora of Taiwan, 373. 1963; and F. chinensis, by Huang, Acta
Phytotax. Sinica 6 (1): 72. 1957.

2. Zanthoxylum nitidum (Roxb.) DC. Prodr. 1: 727. 1824.

Fagara nitida Roxb. Fl. Ind. ed. Carey & Wall. 1: 439. 1820. Lectotype:
Roxburgh Icones 2430, Cult. Bot. Gard. Calcutta.

Nugae sylvarum silvestris Rumph. Herb. Amb. 5: 124. 1747.
Piper pinnatum Lour. Fl. Cochinch. 31. 1790 (nomen illegit.).
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Zanthoxylum torvum F. Muell. Frag. Phyt. Austral. 7: 140. 1871. Type:
Dallachy, August 21, 1869, Queensland.

Zanthoxylum hamiltonianum Wall. ex Hook. f. Fl. Brit. Ind. 1: 494. 1875
Type: Hamilton, February 12, 1809 (Wallich cat. n. 7117), India.

Fagara torva (F. Muell.) Engl. Nat. Pflanzenfam. III. 4: 119. 1896.

Fagara warburgii Perk. Fragm. Fl. Philip. 160. 1905. Type: Warburg 11784,
Philippines, not seen.

Zanthoxylum hirtellum Ridl. Jour. Fed. Malay States 10: 131. 1920, Type:
Ridley 11291, Malay Peninsula.

Zanthoxylum collinsae Craib, Kew Bull. 1926: 165. 1926. Type: Collins 705,
Thailand.

Fagara hamiltoniana (Wall. ex. Hook. f.) Engl. Nat. Pflanzenfam. ed. 2. 19a:
221. 1931,

Fagara hirtella (Ridl.) Engl. /bid.

Zanthoxylum scabrum Guill. Bull. Soc. Bot. Fr. 91: 215. 1944. Type: Poilane
28200, North Vietnam.

Fagara oblongifolia Bakh. f. Blumea 6: 366. 1950. Syntypes: Blume 1814 and
s.n., Java.

Fagara pendjaluensis Bakh. f. Ibid. Type: Koorders & Koorders-Schumacher

479638, Java.
Zanthoxylum asperum Huang, Acta Phytotax. Sinica 6 (1): 75. 1957. Tvpe:

Wang 75548, China, Yunnan Province.
Zanthoxylum asperum var. glabrum Huang, Ibid. 76. Type: Wang 77912,
China, Yunnan Province.

Scandent and generally climbing or occasionally suberect or erect shrubs;
dioecious or rarely monoecious; evergreen; old stems occasionally with
thick, corky spines to 2 cm. long; branchlets, leaf rachises and midribs
of leaflets generally armed, the prickles scattered and retrorse. Leaves
Imparipinnate, 5-40 cm. long; rachis glabrous to short pubescent; petio-
lules 2—4 mm. long; leaflets (1) 2—4 pairs, opposite, chartaceous to coria-
ceous, with or without scattered and/or marginal pellucid dots, glabrous
to slightly scabrous above, glabrous to short pubescent below, ovate to
elliptic, (1.3) 5-12 (16) cm. long, (0.7) 2.5-6 (8.2) cm. wide, base cuneate
to truncate, main veins 5-15 on each side of the midrib, margins entire
to glandular crenate with as many as 4 crenations per cm., apex acuminate
to obtuse. Inflorescences axillary or axillary and terminal, racemose to
paniculate, to 15 cm. long and generally less than one-half as broad, the
axes and branches glabrous to short pubescent. Staminate flowers 4-3
mm. long:; pedicels 1-3 mm. long; sepals 4, broadly triangula.r, about
I mm. long; petals 4, white to pale yellow or rarely reddish, elliptlc-ova.te,
2-3 mm. long: stamens 4, 4-5 mm. long, anthers about 1 mm. long; fhsc
flat, about 0.3 mm. high: rudimentary carpels 2 or 4, about 1 mm. ?ngh.
Carpellate flowers 2—-3 mm. long; pedicels, sepals and petals as in staminate
flowers; disc flat to pulvinate, 0.1-0.5 mm. high; gynoecium 4-cafpellate.
1.5-2 mm. high, stigmas coherent at anthesis, the combined stigmatic struc-
ture peltate. Fruiting pedicels 1-7 mm. long; follicles subglobose, 5-7 mm.
in diameter, in 4’s, 3’s, 2’s or single with 0, 1, 2 or 3 undeveloped carpels,
respectively.
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India. BraAr: Borybari (near Bhagalpur), Hamilton, February 12. 1809 (K
— holotvpe of Zanthoxylum hamiltonianum, not seen; A, photo.). NORTHERN
BENGAL: Biswas 1707 (A). Assam: Naga Hills, Prain’s Collector 758 (A), 883
? (A), 987 2 (A): Mahkoti Dumur, Dullung, Watt 10441 ? (us). Without
definite locality: Kamphovener 16OH & (A). Thailand. Sriracha, Tapibut, Lape-
boot-tong Kan Forest, Collins 705 & (x — holotype of Zanthoxylum collinsae) :
Ponpissay, Kerr 8573 & (siNG). North Vietnam. Si Ninh Binh Province, Pefe-
lot 875 3 (A, us); Lontoy Province, Petelot 1309 (A); Bhai Nginfen Province,
Petelot 2691 @ (A); Than-hoa Province, La-han, Poilane 1687 (A, photo.); inter
Suyut et Cho Bo, Poilane 28200 (p — holotype of Zanthoxylum scabrum, not
seen: A, photo.). South Vietnam. Mt. Bana, ca. 25 km. W of Tourane (Da
Nang), J. & M. S. Clemens 3996 @ (A, us); Hue, Squires 170 @ (A, SING, US).
China. YunNNAN ProvincE: Si-chour-hsien, Faa-doon, Feng 11735 2 (A); Fo-
hai, Wang 74643 ? (A): Che-li Hsien, Wang 75548 @ (A —isotype of Zanthoxy-
lum asperum), 77546 2 (A), 77912 @ (A), 79173 @ (A). KwANGSI PROVINCE:
Lar Pan, W of Hochih, Ching 6510 2 (A); W. Poseh, Bako Shan, Ching 7685 %
(A, Us); Pin-lam, Ko 55674 @ (A); Lungchow, Morse 332 & (us), 382 4 (Us):
Sui-luk, SW of Nanning, Tsang 21919 & (A):; Sun-to District, Po Yam Shan,
near Tai Chung Village, Tsang 22973 ? (A). KwaNcTrunc ProviINCE: Lofou-
shan, Chun 40435 & (A, SING), Tstang 1619 & (A), 1651 @ (A, uS): vicinity of
Yeungkong, Ferris 11934 2 (cH):; Canton and vicinity, Ha: 33 8 (A), Leuine
CCC 201 (A, us), CCC 236 ? (A, us),CCC 407 & (a,us),CCC 1130 ? (A),
CCC 1625 9 (A, us), Merrill 9940 @ (A), To CCC 407 & (A), CCC 1130 %
(A, US), Tsiang 17 & (A), 31 2 (A): Chung Shan District, Tong Ka Wa Village,
Hom 7-79 & (A):; SE of Shangsze, Tsang 239244 ¢ (A): Ho-vuen District, Nam
Shan, Tsung-shue Village, Tsang 28864 ? (A):; Yingtak District. Tsiang 1927 &
(A, SING) ; Sun-wui District, Tso & Tsaing 2008 2 (A, siNG); Yun Fou District,
West River, Lou Lu Tsun, Wang 382 & (A); without definite locality, 7Tsoong
1472 & (A). HaiNnAN IsLAND: Dung Ka, Chun & Tso 43581 @ (A): Fan Maan
Tsuen & vicinity, Chim Shan, Fung 20202 ? (A, us); Ta Hau, Gressitt 965 %
(A); Yaichow, How 70306 & (A, us), 70675 2 (A), Liang 62340 ? (us): vicin-
ity of Manning, How 71366 & (A); Manyun, Tun Shan Ling, Ko 52130 ? (A),
Liang 61515 @ (A); Ngai District, Yeung Ling Shan, Lau 62 @ (A, vs); Tan
District, I Kap Shan & vicinity, Lau 1079 (A): Kan-en District, Chim Fung Ling,
Lau 3605 ? (A), 5523 & (a); Ching Mai District, Lei 342 (A), 363 2 (SING),
800 ? (SING); Seven Finger Mt., Liang 61631 ? (A): Taam-chau District, Tsang
08 ? (A, Us); 115 2 (A, Us), 422 @ (A, us), 601 ? (A, vs), 667 ? (A, US);
without definite locality, Liang 65076 & (A), 65207 & (us), 65216 ? (a), 65318
3 (A). Honc KonG: Chun 4809 2 (A), Taam 1159 & (A, us), 2024 9 (us),
T'sang LU 16697 & (A, vs), Wright 81 3 & @ (cH), 83 &4 & @ (GH). s.n. %
(us). Fukiex Province: Hinghwa District, Chung 936 ¢ (A. sixc); Inghok
Hsien, Fang-quang-yen, Chung 2652 2 (A), 7977 9 (A): Amoy & vicinity Chung
4770 (A), 5607 ? (A), 5889 & (A), 5892 2 (A), 5935 & (A), 6014 2 (A). 6252
? (A); Foochow vicinity, Chung 8417 (A), Ging 13051 (A), 13531 & (A). Norton
1394 (us); Kushan, Dunn 72 2 (A); Hok Chiang vicinity, Ging 15333 2 (A);
without definite locality, Chung 6951 2 (A), Dunn’s expedition, April to June,
1905 @ (A). Taiwan. Tamnii, Faurie 23 ? (A); Hokuto, Faurie 1268 (a); Ku-
raru, Gressitt 478 ? (A); South Cape, Henry 205 two sheets, &4 & ¢ and 4 (A);
Tchow, Henry 2054 2 (us), 205G R (us), 1782 [A (&), us (two sheets, &
and ?)|; Taitung Mts., Keng & Kao K2674 2 (A): Taihoku and vicinity, Kou
& Kae 4496 3 (A), Odashima, June 22, 1934 2 (A, GH, SING, US). Suzuki. June
18, 1933 ? (A), Wilson 10161 [A (two sheets, 4 and ?), us (2)]; Tamsuy,
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Oldham 60 & (us); Mt. Daiton and vicinity, Tanaka 1784 & (A, GH): without
definite locality, Faurie 23 @ (A), Henry 464 & (A), Oldham, 1864 9 (GH).
Ryukyu Islands. SakisHiMA GuNTO: Iriomote Island, Hatusima 18833 9 (us):
Ishigaki Island. Smith 85 (us); Yonaguni Island, Walker & Tawada 6801 (Us).
Sumatra. Middle Patani Valley, Lorzing 15257 ? (L); Sibolangit, Galoengi 231
? (L). Malay Peninsula. PeErak: Padang Rengas, Haniff SF 14978 (sinc): Din-
dings, Ridley 10281 ? (siNG). PAHANG: Manchio, Haniff SF 16778 (SING):
Temerloh, Ridley, 1891 2 (SING). SINGAPORE: Ridley 11291 9 (siNc — holo-
type of Zanthoxylum hirtellum; x, fragments). Java. WEST Java: Batavia vicin-
ity, Backer 73 ? (L); Lengkong, Backer 16980 & (L):; Res. Batavia, Omgeving
Goea si Gadjah, Backer 31164 2 (L); Preanger Regencies, Mt. Megamendoeng,
Blume 1814 ? (L — syntype of Fagara oblongifolia): Mt. Papandjan, Blume
? (L —syntype of Fagara oblongifolia); Depok, Hallier, August 11, 1896 (L);
vicinity of Buitenzorg, Hochreutiner 28 (L); Natuurmonument-eilandje Noes-
agede in het meer van Pendjaloe, Koorders & Koorders-Schumacher 479638 ¢
(L — holotype of Fagara pendjaluensis). East Java: Kediri, Backer 11717 9
(L). Anambas Islands. Siantan Island, Henderson SF 20132 2 (SING), Steenis
/48 9 (L, SING). Philippines. PALAWAN ISLAND: vicinity of Puerto Princesa,
Ebalo 448 (A), Sulit PNH 12282 2 (A, L). Luzon IsLanp: Cagayan Province,
Penablanca, Ramos & Edano BS 46617 2 (NY, SING); Nueva Vizcaya Province,
Afalla FB 30213 ? (Nvy, us); Tayabas, Ramos BS 13261 ? (BMm). LEYTE
IsLaND: Palo, Elmer 7278 [A, x (&), L]; without definite locality, Wenzel 1232
? (cH. NY). Tawrrawr IsLaNDp: Ramos & Edano BS 44007 2 (A, BM, BRI, K,
NY, SING, US). Celebes. Kabaena Island, Elbert 3445 ? (A, L, SING). Moluccas.
Soela Islands, Sanana Island, Atje @ (L); Amboina Island, Robinson Plantae
Rumph. Amb. 250 ? (BM, GH, K, L, NY, SING, US). Papua. Western District,
Lower Fly River, east bank opposite Stuart Island, Brass 7983 2 (A, BRI, L);
Central District, Dieni, Ononge Road, Brass 3833 2 (A, BM, BRI, NY). Territory
of New Guinea. MoroBE DistricT: Wampit River 34 mile from Lae-Wau Road,
Millar NGF 9997 9 (Br1, CANB, K); Bulolo Valley, Floyd NGF 7471 2 (L).
Solomon Islands. Bougainville Island, Karngu, Bbuin, Kajewski 2304 2 (A).
Australia. QUEENSLAND: Daintree River, Brass & White 180 @ (A); Rocking-
ham Bay, Herbert's River, Dallachy, October 4, 1866 ? (BRI, MEL), August 21,
1869 [MEL (two sheets, @ and & 9 ) — syntypes of Zanthoxylum torvum; GH
(4)]: Mossman. Jones 2060 (canB); Johnstone River, Ludbrook 58 ? (BRI);
Cairns, Nugent 9 (Brr): Tully, Jarra Creek, Webb 2352 (canB). Cultivated.
India: Calcutta, Roxburgh Icones 2430, drawn from a plant from Canton, China
(K — lectotype of Fagara nitida, not seen; A, photo.).

DistriBuTioN. NE India east to Taiwan and the Ryukyu Islands; south
in South Vietnam, Thailand, Sumatra, Malay Peninsula, Java, Anambas
Islands, Philippines, Celebes, Moluccas, E New Guinea, Solomon Islands
and NE Queensland: in rain forests and thickets at altitudes up to 1100
meters in Malesia and up to 1400 meters in continental Asia. See MAP Z.

ILLusTrATIONS, Huang, C. C., Acta Phytotax. Sinica 6(1): £ XV (as
Zanthoxylum nitidum) and t. XVI (as Zanthoxylum asperum). 1957. L1,
H. L., Woody flora of Taiwan 374. 1963. Liu, T. S., Tllustrations of native
and introduced ligneous plants of Taiwan 2: £. 729. 1962. PIERRE, L.,

Flore forestiere de la Cochinchine 4: £. 291. 1893.

Occasionally cultivated as a hedge plant in China. In Taiwan the root
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Map 2. Distribution of Zanthoxylum nitidum (Roxb.) DC.

1s used in making pipe stems. In both the Philippines and China (Hainan
[sland) collectors have noted that the plant was pounded and placed in
pools to stupefy fish. In the Malay Peninsula the bark is used for treat-
ment of toothache.

According to Merrill, Comm. Lour. Fl. Cochinch. 218. 1935, the culti-
vated material at Calcutta that provided the type for Roxburgh’s Fagara
nitida was originally from Canton, China.

Sealy, Kew Bull. 11: 339. 1956, points out that another Roxburgh draw-
ing at Kew, that of Elaeagnus arborea Roxb., bears the same number as
Fagara nitida Roxb.

Merrill, Interp. Rumph. Herb. Amb. 288. 1917, lists Nugae sylvarum
silvestis Rumph. as a synonym of Fagara torva (F. Muell.) Engl. (=
Zanthoxylum nitidum).

The name Piper pinnatum Lour. is listed as a synonym of Zanthoxylum
nitidum by Merrill, Comm. Lour. Fl. Cochinch. 218. 1935, who reasoned
that Loureiro must have been misled by the peppery taste of the fruit.
The epithet pinnatum was used earlier to describe a Norfolk Island species,
Blackburnia pinnata J. R. & G. Forst. [Zanthoxylum pinnatum (J. R. &
G. Forst.) Druce].

I have not seen the type of Fagara warburgii Perk. (Warburg 11784),
which was apparently lost at Berlin. Merrill, Enum. Philip. Fl. Pl. 2: 327.
1923, cites this Warburg number (apparently from an isotype at Manila,
also presumably lost) and lists the name as a synonym of Zanthoxylum
toroum F. Muell. (= Zanthoxylum nitidum).

Vegetatively, Zanthoxylum nitidum exhibits a wide range of variation
that appears to correspond with ecological differences within its range.
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In general, the collections fall into two groups: large-leaved plants of rain
forests and small-leaved plants of dryer situations, generally described as
thickets. Plants of the first group are high climbing lianas with leaves
over 25 cm. (up to 40 cm.) long, leaflets chartaceous or subcoriaceous, dull
above and generally with some pubescence on the rachis and lower surface.
This form predominates in the Malesian area and is otherwise scattered
throughout most of the range of the species. Plants of the second, smaller-
leaved group are climbing or semi-erect shrubs with leaves less than 25 cm.
(down to 5 cm.) in length, leaflets tending to be coriaceous, shiny above,
and glabrous. For the most part this form is restricted to the Asiatic main-
land, though there are a few outliers at higher elevations in the islands of
Malesia (Ebalo 448, from the Philippines; Elbert 3445, from the Celebes:
and Galoengi 231, from Sumatra). There is a great deal of intermingling
of the various vegetative features of these two groups, especially on the
Asiatic mainland, and while this further complicates the problem by giving
rise to several local races that at first appear distinct from either of the
two main morphological groups, intergradation is so complete that I have
found it impossible to recognize but a single species.

The closest relative of Zanthoxylum nitidum appears to be Z. tetra-
spermum Wight & Arn., of southern India and Ceylon, which differs from
Z. nitidum in having primarily terminal inflorescences, rather fleshy petals.
sepals connate basally and leaflets with 15-20 main veins on each side of
the midrib. Z. caudatum Alston, of Ceylon, is also closely related and 1is
otherwise interesting since it seems to combine some vegetative characters
of Z. scandens. An isotype examined [Silve 128 (k)| has leaflets resem-
bling Z. scandens in size, shape and color, but with the arrangement and

margins of Z. nitidum.

3. Zanthoxylum myriacanthum Wall. ex Hook. f. Fl. Brit. Ind. 1:
496. 1875. Type: Porter (Wallich cat. n. 1214), Malay Peninsula.

Zanthoxylum rhetsoides Drake, Jour. Bot. Paris 6: 275. 1892. Syntypes:
Balansa 4044 (not seen) and 4045, North Vietnam.

Fagara myriacantha (Wall. ex Hook. f.) Engl. Nat. Pflanzenfam. IIl. 4:
118. 1896.

Zanthoxylum diabolicum Elmer, Leafl. Philip. Bot. 2: 477. 1908. Type:
Elmer 10217, Philippines.

Evodia odorata Levl. Repert. Sp. Nov. 9: 458. 1911. Type: Cavalerie 2978,
China, Kweichow Province.

Zanthoxylum odoratum (Levl.) Levl. Ibid. 13: 266. 1914.

Fagara gigantea Hand.-Mazz. Anzeig. Akad. Wiss. Wien. 58: 64. 1921. Type:
Handel-Mazzetti 12327, China, Hunan Province.

Zanthoxylum giganteum (Hand.-Mazz.) Rehd. Jour. Arnold Arb. 8: 151. 1927.

Fagara diabolica (Elmer) Engl. Nat. Pflanzenfam. ed. 2. 19a: 220. 1931.

Fagara odorata (Levl.) Hand.-Mazz. Symb. Sinica 7: 623. 1933.

Fagara rhetsoides (Drake) Reeder & Cheo, Jour. Arnold Arb. 32: 69. 19:51.

Zanthoxylum rhetsoides Drake var. pubescens Huang, Acta Phytotax. Sinica
6 (1): 48. 1957. Type: Wang 77979, China, Yunnan Province.
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Small to large trees to 25 m.; dioecious; evergreen; main stems prickly
or with thick, conical spines to 3 cm. long; branchlets with numerous
straight prickles, generally swollen and hollow and apparently housing ants.
Leaves imparipinnate, 25-45 (60) cm. long, glabrous or (rarely) short
pubescent on the lower surface; petiolules obsolete to 5 mm. long; leai-

lets 4-9 (11) pairs, opposite or subopposite, chartaceous to coriaceous,
dark green and lustrous above, pale green below, pellucid dotted, elliptic,
8—18 cm. long, 2.5-8 cm. wide, base obtuse to subcordate, slightly oblique,
main veins 8-18 on each side of the midrib, margins finely (often indis-
tinct) glandular crenate with 6—8 crenations per cm., apex acuminate. In-
florescences terminal and from the upper leaf axils, paniculate, 15-25 cm.

long and generally about as wide, the axes and branches glabrous to
(rarely) short pubescent. Staminate flowers 3—4 mm. long; pedicels obso-
lete to 2 mm. long; sepals 5, broadly triangular, about 0.75 mm. long;
petals 5, white, pale vellow or occasionally violet, elliptic, 1.5-2.5 mm.
long; stamens 5, 3—4 mm. long, anthers 0.5—-1 mm. long; disc flat; rudimen-
tary carpels 3, about 1 mm. high. Carpellate flowers 2-3 mm. long; pedi-
cels, sepals, petals and disc as in staminate flowers; rudimentary stamens
absent; gynoecium 3-carpellate (occasional flowers 4-carpellate), 1.5-2
mm. high, styles and stigmas coherent, the combined stigmatic structure
peltate. Fruiting pedicels obsolete to 2.5 mm. long; follicles subglobose,

3—6 mm. in diameter, in 3’s, 2’s or single with 0, 1 or 2 undeveloped carpels,
respectively.

India. Assam, Naga Hills, Koelz 25762 ? (micH). North Vietnam. Vallei de
Lomkok, Balansa 4045 ? (p — syntype of Zanthoxylum rhetsoides, not seen; A,
photo.; L) ; Chapa, Petelot 3569 & (us), 7911 ? (A): Tien-yen, Kau Nga Shan,
T'sang 30511 ? (A). China. YUuNNAN ProviNcE: Che-li Hsien, Wang 77979 %
(A —1sotype of Zanthoxylum rhetsoides var. pubescens), 78566 & (A). KWEI-
cHOw ProviNCE: Pin-fa, Cavalerie 1771 & (A, photo. and fragment); Ma-ho
(Ma-jo), Cavalerie 2978 2 (p—holotype of Ewvodia odorata, not seen; A,
photo., and fragment); Feng Hsiang Ping, Fan Ching Shan, Steward, Chiao &
Cheo 708 2 (A, us). HuNaAN ProviNCE: Wukang, Yun-shan, Handel-Mazzett:
12327 4 (A—isotype of Fagara gigantea). Kwancs: ProviNcE: S Nanning,
Seh-feng Dar Shan, Ching 8128 ? (A); Tzu Yuen District, Chung 83485 & (A);
Pin-lam, Ko 55597 & (A): San Chiang Hsien, Steward & Cheo 969 2 (A, SING).
KwANGTUNG PrOVINCE: Wung Yuen District, Fan Shiu Shan, Lau 2770 2 (A);
Ying Tak, Tsang & Wong 2453 8 (A). Hainan IsLanp: Po-ting, Lau 28166 9
(A); Taam-Chau District, Hoi Ta Shan, Tsang 837 2 (a); without definite
locality, Liang 64222 ? (A). Sumatra. CENTRAL SuMATRA: Padang and Bedagei.
Lorzing 15199 2 (L); Gouv. O. kust. ond afd. Simeloengoen, NIFS 0bb.
2910 2 (L); vicinity of Aek Moente (Aer Moette), Asahan (NE of Tomoean
Dolok and W of Salabet, Rahmat si Boeea 9383 (A, L, MICH). SOUTHERN SU-
MATRA: Res. Benkoelen ond. afd. Redjang, Endert NIFS E 1078 & (1L). Malay
Peninsula. PErAK: Goping District, Tohoflow Hills, King’s Collector 8157 %
(BM); without definite locality, Scortechini 275 (L, siNc). PaHANG: Fraser's
Hill, Corner SF 33166 & (siNG), Nur SF 11310 3 (BM, K, SING): Bukit Suvin,
Henderson SF 21706 (siNc); Cameron Highlands, Sg. Ikon, Jaamat SF 27628 &
(sinG); Telom, Ridley 13541 2 (BM, K, SING). SELANGOR: Kepong, Sou &
Tachou SF 16893 & (siNnc). Mavracca: Sg. Udang, Alvins 36 2 (siNG), Derry
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1121 ¥ (siNG); Bukit Bruang, Holmberg 857 & (siNc): without definite local-
ity, Maingay 279 & (A, K, L), 1098 ? (k). PENANG: Penang Hill, Corner, July
27, 1936 (siNc): Govt. Hill, Curtis 1076 & (BM. SING. Us), November, 1890 2
(SING): without definite locality, Porter 9 (K — holotype of Zanthoxvlum
myriacanthum; BM — isotype). SINGAPORE: Ridley 3 (BM). Borneo. Sarawak.
Ulu Lawas, Omar Sar 00107 & (sing): British North Borneo (Sabah), Mt.
Kinabalu, /. & M. S. Clemens 26344 2 (A. BM. L, NY), 263944 ? (L, NY).
Philippines. Luzon Island, Laguna Province, Mt. Makiling, Canicosa FB 31197
¢ (NY); Samar Island, Ramos BS 1680 & (BM, BRI, GH, L, NY, SING., US). Rosen-
bluth FB 12866 & (us): Negros Island, Dumaguete, Cuernos Mts.., Elmer 10217
& (1sotypes of Zanthoxylum diabolicum: A, BM, K, L, NY, US).

DisTriBUTION. Assam, North Vietnam, SW China, Sumatra, Malay
Peninsula. Borneo and the Philippines; in forests and thickets at altitudes
from 100 to 1230 meters in Malesia and from 200 to 2145 meters in conti-
nental Asia. See map 3.

R L P '_ __________ r_ __________

Mar 3. Distribution of Zanthoxylum myriacanthum Wall. ex Hook. f.

The fruit is said to be used as a condiment In Assam.. | |
This species is very closely related to Zanthoxylum ailanthoides, which

has identical flowers and fruits. Z. molle Rehd., a species from Hupeh and
Anhwei Provinces, China, is also closely related, differing mainly in having
leaves that are white tomentose below.

Reeder & Cheo, Jour. Arnold Arb. 32: 69. 1951, cited Evodia odorata
and Fagara gigantea as synonyms of Fagara rhetsoides (= Zanthox-,\.'lum
myriacanthum). Handel-Mazzetti, Symb. Sinica 7: 623. 1933, .hsted
Fagara gigantea as a synonym of F. odorata (= Zanthoxylum myriacan-
thum).
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4. Zanthoxylum ailanthoides Sieb. & Zucc. Abh. Akad. Minchen 4
(2): 138. 1846 (“Zanthoxvlon). Type: Siebold, Japan.

Zanthoxylum emarginellum Miq. Ann. Mus. Lugd.-Bat. 3: 22. 1867. Type:
Siebold, Japan.

Fagara ailanthoides (Sieb. & Zucc.) Engl. Nat. Pflanzenfam. III. 4: 118. 1896.

Fagara emarginella (Miq.) Engl. Ibid.

Zanthoxylum hemsleyanum Makino, Bot. Mag. Tokyo 21: 86. 1907 (Zan-
thoxylum emarginellum sensu Hemsley, Ann. Bot. 9: 149, 1895). Syntypes:
Cunningham, Chushan Archipelago (not seen); Ford, June, 1884, Taiwan.

Fagara hemsleyana (Makino) Makino, Bot. Mag. Tokyo 21: 161. 1907.

Zanthoxylum ailanthoides Sieb. & Zucc. var. inerme Rehd. & Wils. Jour.
Arnold Arb. 1: 118. 1919. Type: Wilson 8265, Bonin Islands.

Zanthoxylon inerme (Rehd. & Wils.) Koidz. Bot. Mag. Tokyo 33: 218. 1919
(nomen illegit.), non Sessé & Mocino.

Fagara boninshimae Koidz. ex Hara, Enum. Spermat. Jap. 3: 25. 1954 (based
on Zanthoxylum ailanthoides var. inerme).

Medium to large trees to 25 m.; dioecious; apparently evergreen; main
stems prickly or with thick, conical spines or rarely unarmed; branchlets
generally armed, the prickles straight and scattered. Leaves imparipin-
nate, 25-80 cm. long, glabrous; petiolules obsolete to 3 mm. long; leaflets
7—15 pairs, opposite, chartaceous to subcoriaceous, medium to dark green
above, glaucous below, pellucid dotted, elliptic-lanceolate to lanceolate,
broadest near the base, 9-14 c¢cm. long, 2.3—4.7 cm. wide, base rounded to
cordate, slightly oblique, main veins 12-20 on each side of the midrib,
margins glandular crenate with 4-8 crenations per c¢cm., apex long acumi-
nate to attenuate. Inflorescences terminal and from the upper leaf axils,
paniculate, 10-30 cm. long and generally about as wide, the axes and
branches glabrous. Staminate flowers 3-4 mm. long; pedicels 1-2 mm.
long; sepals 5, broadly triangular, about 0.75 mm. long; petals 3, white or
pale yellow, elliptic, 1.5-2.5 mm. long; stamens 5, 3—4 mm. long, anthers
0.5-1 mm. long; disc flat; rudimentary carpels 3, about 1 mm. high. Car-
pellate flowers 2—3 mm. long; pedicels, sepals, petals and disc as in stami-
nate flowers; rudimentary stamens absent; gynoecium 3-carpellate, 1.5-2
mm. high, styles and stigmas coherent, the combined stigmatic structure
peltate. Fruiting pedicels 1-3 (4.5) mm. long; follicles subglobose, about

3.5 mm. in diameter, in 3’s, 2’s or single with 0, 1 or 2 undeveloped carpels,
respectively.

China. KwancGst ProviINncE: N Hin Yen, Yeo Mar Shan, Ching 7102 & (A,
Us). CHEKIANG ProviNce: Shihpu, Chiao NU 14130 (A); without definite local-
ity, Barchet 83 @ (us), 84 (us). Korea. Circa Hongnu, Faurie 1632 4 (A); Oo-
ryong-too (Dagelet Island), Wilson 8514 (A); Quelpaert Island, Faurie 467 2
(A), Moran 5517 ? (GH, us), Taquet 619 & (A), 2713 9 (A), 2714 9 (A),
41492 3 (A), Wilson 9440 2 (A). Japan. HonsHU IsrLanp: Nakatsugawa,
Nojiri, Shiqano, Jack, September 6, 1905 9 (A, ¢H); Yokohama, Maximowicz,
1862 [¢H (d), us (?)]; Shima, Toba, Sekurai, August 2, 1908 (A): Mino,
Shiota 4459 (A); Oshima Island, Mizushima 573 @ (a). KyusHu IsLanp: Naga-
sakl, Maximowicz, 1863 & (vus), Wilson 6313 9 (A). Without definite locality:
Sargent, August 26, 1892 4 (A), Siebold (x — sketch of holotype of Zanthoxy-
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lum emarginellum), Siebold (M — isotype of Zanthoxylum ailanthoides. not
seen; A, photo.). Bonin Islands. Chichi-jima, Gonzales, 1917 (A), Otomo. May
4, 1917 & (A); Haha-jima, Wilson 8265 @ (A — holotype of Zanthoxylum
ailanthoides var. inerme; Us — isotype) ; without definite locality, Wright 41 ?
(6GH, US). Ryukyu Islands. Yaevama Gunto, Iriomote Island, Funauki Bay,
Walker & Tawada 6762 (us). Taiwan. Kelung, Ford, June, 1884 (kK — syntype
of Zanthoxylum hemsleyanum, not seen; A, photo.), June 14, 1884 (A, photo.) ;
South Cape, Henry 1353 & (A); Tamsuy, Oldham 58 ? (cu); Taihoku vicinity,
Shimada 39 & (A), Wilson 11220 ? (a); without definite locality, Henry 1630
? (A, us). Philippines. BATAN IsLanp: Mt. Iraya, Ramos BS 80273 & (xk,
NY); Basco, Ramos BS 80381 & (Ny). Cultivated. Japan, Tokyo, Okamoto.
July 25, 1958 & (us), Terakawa, June 23, 1946 (us).

DistriBution, China (Kwangsi and Chekiang Provinces), Korea,
Japan, Bonin and the Ryukyu Islands, Taiwan and the Philippines (Batan
Island) ; in lowland forests at altitudes up to 300 meters. See MAP 4.

Map 4. Distribution of Zanthoxylum ailanthoides Sieb. & Zucc.

[LLusTrATIONS. Li1u, T. S., Illustrations of native and introduced
ligneous plants of Taiwan 2: £. 727. 1962. Makino, T., Illustrated flora
of Japan, ed. 2. t. 1173. 1940, as Fagara ailanthoides; revised ed. ¢. 1173.
1949 New illustrated flora of Japan £. 1328. 1961.

The wood is used in the Bonin Islands to make canoes.

Zanthoxvlum ailanthoides is closely related to both Z. myriacanthum
and Z. micranthum Hemsl. The latter species, known from Hupeh, Hunan,
and Szechuan Provinces, China, differs in having more slender branchlets
and smaller leaves.
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Li, Woody flora of Taiwan 372. 1963, has cited Zanthoxylum emarginel-
lum and Z. hemsleyanum, both based on collections from immature plants,
as synonyms of Fagara ailanthoudes.

5. Zanthoxylum avicennae (Lam.) DC. Prodr. 1: 726. 1824.

Fagara avicennae Lam. Encycl. 2: 445. 1788. Type: d’Incarville 179, China y
(probably Kwangtung Province, fide Merrill, Comm. Lour. Fl. Cochinch.
218. 1935).

Xanthoxylum lentiscifolium Champ. ex Benth. Jour. Bot. Kew Misc. 3: 329.
1851. Type: Champion, Hong Kong (not seen).
Zanthoxylum tidorense Miq. Ann. Mus. Lugd.-Bat. 3: 246. 1867. Tvpe: Teys- ;
mann HB 5167, Moluccas, Tidore Island.
Zanthoxylum diversifolium Warb. in Engl. Bot. Jahrb. 13: 339. 1891. Type:
Warburg 20145, Moluccas, Kai Island.
Fagara diversifolia (Warb.) Engl. Nat. Pflanzenfam. III. 4: 118. 1896.
Zanthoxylum i1wahigense Elmer, Leafl. Philip. Bot. 5: 1833. 1913. Type:
Elmer 12751, Philippines, Palawan Island.

“cancent (rarely) or erect shrubs or small trees to 13 m.; dicecious;
evergreen; branchlets generally armed, the prickles straight and scattered
or recurved and predominantly pseudostipular. Leaves imparipinnate,
5-30 cm. long, glabrous; rachis often with narrow wings extending to 1
mm. on either side; petiolules 2—5 mm. long:; leaflets 2—11 pairs, suboppo-
site, chartaceous to subcoriaceous, dark green above, pale below, generally
blackening somewhat in drying, pellucid dotted, ovate to elliptic-lanceolate,
1-8 cm. long, 0.75-3 cm. wide, base obtuse to cuneate, main veins 4—11 on
each side of the midrib, margins subentire to finely glandular crenate with
as many as 8 crenations per cm., apex obtuse to acuminate. Inflorescences
terminal and occasionally from the upper leaf axils, cymose, the primary
branches generally whorled, 5-21 cm. long, flat-topped, glabrous. Staminate
flowers 1.5-3 mm. long; pedicels 0.5-3 mm. long: sepals 5, broadly tri-
angular or rounded, 0.5-0.8 mm. long; petals 5, white to greenish yellow,
elliptic, 1-2.5 mm. long; stamens 5, about 2 mm. long, anthers about 0.75
mm. long; disc flat; rudimentary carpels 2, about 0.75 mm. high. Carpel-
late flowers 1.5-3 mm. long; pedicels, sepals and petals as in staminate
flowers; rudimentary stamens about 0.5 mm. long: disc pulvinate, about
0.3 mm. high; gynoecium 2-carpellate, about 1 mm. high, styles and
stigmas coherent, the combined stigmatic structure peltate. Fruiting
pedicels 1-3 mm. long; follicles subglobose, about 4.5 mm. in diameter,
In pairs or occasionally single and paired with an undeveloped carpel.

Thailand. Dauang-Quinom, Smitinand & Abbe 24842 9 (L). North Vietnam.
Ninh Binh Province, Cho Ganh, Petelot 822 ? (A), 1676 ? (a): Lontoy Prov-
ince, Petelot 2591 & (A); Ha-coi, Taai Wong Mo Shan, Tsang 27016 2 (A), |
29377 & (A, SING), 29549 & (A, sing); Tien-yen, Kau Nga Shan, Tsang 27392 :
2 (A), 30494 & (A, siNG); Dam-ha, Sai Wong Mo Shan, Tsang 30448 & (A,
SING). South Vietnam. Mt. Bana, 25 km. W of Tourane (Da Nang), J. & M. S.
Clemens 4067 & (A, us), 4445 2 (A, us). China. Kwancsr ProviNce: S Nan-
ning, Seh-feng Dar Shan, Ching 7827 ? (A, us): Sun-to District, Po Yam Shan,
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I'sang 23022 ? (A); Waitsap District, Tou Ngok Shan, near Tung Chung Village,
I'sang 23291 ? (A); Shang-sze District, Shap Man Taai Shan, T'sang 24326 9
(A). KwancTunGe Province: Canton and vicinity, Ha: 43 @ (A), Levine CCC
170 ? (A, GH, Us), CCC 563 2 (A, cH, us), CCC 1298 & (A, cH, us), CCC
1814 ? (A, GH, US), CCC 3134 & (A, GH), Merrill BS 10052 2 (A): Wung-vuen
District, Yung-yun, Lau 632 ? (A); Wong Chuk I, Tsing Wan Shan. Lau 2495
? (A); Kao-yao District, Ting Woo Shan, Lau 20292 & (sinc): Wah Shau Toi.
Levine & McClure CCC 6913 & (us); Pakhoi, Playfair, April, 1883 @ (GH):
Hwei-yang District, Sam Hang Shek Tau, Lin Fa Shan, Tsang 25872 2 (A):
Fang Cheng District, Taan Faan, Kung Ping Shan, Tsang 26868 4 (A): Lo-
foushan, Tsiang 1645 Q@ (A, siNc, vs): Yan Fon District, West River. Wang 322
? (A). HAaiNnaN Istanp: Nodoa, Chun NU 5825 @ (us): Dung Ka, Chun & T'so
43401 ¥ (A); Tai Pin, Gressitt 1117 & (A): Yaichow. How 70939 & (A): Nagai
District, Yeung Ling Shan, Lau 133 2 (A, us); Chang-kiang District, Ka Chik
Shan, Lau 3085 ? (a); Kan-en District, Chim Fung Mt., Lau 4932 2 (A):
Loktung, Lau 27140 & (A): Pak Shik Ling vicinity, Ku Tung Village, Lei 55 9
(SING, US), 876 @ (A, siNG, us): San Hu, Tin Si, McClure CCC 7731 2 (A);
Lam Ko District, Lin Fa Shan, Tsang 213 4 (A, us); Hung Mo Shan, Tsang
787 & (A); without definite locality, Liang 62183 & (us), 63604 @ (Us).
MAcao: Callery 248 4 (cu). Honc Koxc: Brigham ? (cH), Chun 3153 ? (A,
SING), 6806 ? (A), Ford ? (A). Sargent @ (A), Taam 1617 & (uvs), 1718 &
(Us), Tsang 16529 ¢ (A, US), Wright 84 ? (cH), s.n. 2 (us). FUKIEN Prov-
INCE: Kushan, Chung 7583 & (A); Kuliang and vicinity, Tang 6751 2 (A);
Foochow, Tang 13119 ? (A):; Lien-gong and vicinity, Tang 16040 & (A):
Hok-chang, Ling-soik Temple, Tang 16055 & (a). Without definite locality:
Father d’Incarville 179 9 (p—holotype of Fagara avicennae, not seen: A,
photo.). Java. East Java, Madiun Province, Ngebel, Koorders 232083 (L).
Lesser Sunda Islands. Lombok Island, Rindjani-vulkangebirge, Elbert 1582 |A
(d), caNB (2). L (2)]: Soemba Island, de Voogd 1991 ? (L). British North
Borneo (Sabah). Mt. Kinabalu, Penibukan, J. & M. §. Clemens 31036 & (A, K,
L, NY), 40530 ? (A, L): between Ranau and mile 3 on road to Hot Springs,
Darnton 119 & (Bm). Philippines. PALAwAN IsLaND. Mt. Gantung, Edano BS
77626 (NY); Mt. Manalsal, Edano BS 77760 & (Ny, siNc); Mt. Pulgar,
Elmer 12751 ? (isotypes of Zanthoxylum iwahigense: A, BM, GH, K, L, NY, US)
Victoria Mts., Panacan, Aborlan, Sulit PNH 12396 (A, L, SING) ; without definite
locality, Curran FB 3860 ? (NY). Foxworthy BS 905 ? (GH, K, NY, US). BATAN
IsLaNp. Mt. Iraya, Ramos BS 80214 ? (NY, SING). BABUYAN ISLANDS. Dalupin
Island, Bartlett 15109 [A (3 & ?), MmicH (?)], 15133 & (A, MICH), 15827 2
(A, MicH). Luzon IsLaxp. Benguet Subprovince: Pauai, Santos BS 32025 &
(BRI, NV, SING), Nueva Ecija Province: Mt. Umingan, Ramos & Edano .BS
26303 ? (A, BM, us). Zambales Province: Ramos BS 5090 2 (NY, Us). R}zal
Province: Antipolo, Ramos BS 20988 ¢ (A, BM, GH, K, L, NY, SING, US): \\'lth-
out definite locality, Loker 14840 & (A), Merril SB 1002 (A, BM, GH, L, NY, US),
SB 1060 2 (A, BM, GH, L. Ny, us). Camarines Province: Simeon FB 28756 2
(A, K, Us). Without definite locality: Loher 241 (x), Vidal 1445 & (k). MIx-
DANAO ISLAND. Misamis Province: Caster FB 29749 2 (ny), Cuming 1622 8
& ? (BM, k), Klemme FB 22464 ¢ (Bm), Quimpo FB 30149 3 (NY, US).
Cotabato Province: Ferraris FB 23044 2 (A, BM, Us), Ramos & Edano BS
84843 3 (A). Moluccas. Taulaud Island, Karakelong, Lam 3254 2 (A, L);
Morotai Is'lahd, Kostermans 1481 & (BRI, K, L, SING); Kahatola ISliind; off
Halmaheira, Fairchild 3484 & (a); Tidore Island, Teysmann HB 5167 3

(isotypes of Zanthoxylum tidorense: K, L, MEL), de Vriese & Teysmann, 1859
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1860 (L): Ternate Island, de Vriese, 1857-1861 & (L), de Vriese & Teysmann,
1859-1860 [A (&), cans ( @)]; Kai Island, Beccari, August, 1873 [a (& & ?),
x (2)], Jaheri HB 430 9 (v), Warburg 20145 (A — isotype of Zan<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>